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1. EXECUTIVE SUMMARY 1 

1.1 INTRODUCTION 2 

In this 2016 Rate Design Application (Application or 2016 RDA), FortisBC Energy Inc. (FEI or 3 

the Company) reviews its existing rate design and proposes a number of changes to realign  4 

rates with accepted rate design principles.  5 

The Application reflects an overall, full review of FEI’s rate design.  FEI conducted a cost of 6 

service allocation (COSA) study consistent with standard utility practice to confirm that each rate 7 

schedule (RS when referring to a specific rate schedule) adequately recovers its allocated cost 8 

of service.  FEI conducted a review of its rate schedules considering rate design principles, 9 

government policy, stakeholder comments, jurisdictional comparisons, and the analysis of load 10 

characteristics and other data.  FEI’s rate design review includes the evaluation of customer 11 

segmentation, alternative rate structures (i.e., flat versus declining or inclining block), the 12 

appropriate level of fixed versus variable charges, intra-class rate economics, the calculation of 13 

demand charges, transportation service balancing requirements, and other terms and conditions 14 

of service. 15 

Prior to filing this Application, FEI conducted a stakeholder engagement process consisting of 16 

information sessions, stakeholder workshops, and a residential customer online survey.  FEI’s 17 

stakeholder engagement process informed customers and other stakeholders about its current 18 

rate design and the potential rate design changes that FEI was considering.  The workshops 19 

provided stakeholders with a forum to comment on and ask questions about FEI’s rate design 20 

and potential rate design changes.  Stakeholders were also provided the opportunity to bring 21 

rate design issues forward for FEI’s consideration. In addition, FEI conducted a survey of 22 

residential customers regarding rate design preferences and understanding.  FEI considered the 23 

comments and questions of stakeholders and the results of the residential survey in the rate 24 

design proposals set out in this Application. 25 

As shown in this Application, FEI’s review of its rate design considered each of its rate 26 

schedules, including COSA studies, for:  27 

 Residential, commercial and industrial rates; 28 

 The transportation customer business model; and 29 

 FEI’s General Terms and Conditions (GT&Cs). 30 

 31 
There are four rate schedules that are not addressed in this Application.  First, amendments to 32 

RS 30 are not proposed in the Application as RS 30 reflects current standard-form GasEDI 33 

contracts with third parties for off-system natural gas sales and purchases.  Proposed 34 

amendments to RS 30 are typically dealt with as required, and usually consist of housekeeping 35 

changes.  Second, consistent with past practice, FEI proposes all amendments to RS 36 36 

through the FEI Customer Choice Program regulatory proceedings.  Finally, RS 46 and RS 50 37 
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are not included in the scope of the Application, as they are approved by Orders in Council and 1 

not subject to change in this proceeding.1   2 

A final area not being considered in this Application, save for one element, pertains to 3 

Compressed Natural Gas (CNG) and Liquefied Natural Gas (LNG) stations owned by FEI that 4 

are used to provide service to natural gas for transportation customers. These stations have 5 

been established under the provisions of Greenhouse Gas Reduction (Clean Energy) 6 

Regulation (refer to Section 5.4.2) or Section 12B of FEI’s GT&Cs.  Unique rates are 7 

established and approved for each of these stations that are over and above the delivery 8 

charges required to deliver natural gas to a CNG station or LNG to an LNG station. These 9 

unique rates are designed to recover the costs of each station from the customers receiving 10 

CNG or LNG service at that station.  CNG customers pay for delivery on FEI’s system under RS 11 

6, RS 23, or RS 25.  For LNG customers, delivery on FEI’s system occurs through RS 46.  The 12 

one element of the rates for CNG and LNG station service being reviewed in this Application is 13 

the Overhead and Marketing Charge (refer to Section 11.3). 14 

FEI has a number of tariff supplements, including bypass agreements.  These tariff supplements 15 

are negotiated agreements and are approved separately by the Commission and, as such, FEI 16 

is not proposing any changes to existing tariff supplements in this Application.  The exception to 17 

this is the proposed cancellation effective June 1, 2018, of FEI Tariff Supplement G-21 between 18 

Creative Energy Vancouver Platforms Inc. (Creative Energy) and FEI.  Please refer to Section 9 19 

of the Application for more information. 20 

FEI’s review resulted in the identification of a number of rate design issues. In each case, FEI 21 

carefully analysed the issue, evaluated alternative solutions and identified proposals to improve 22 

the alignment of customer rates with rate design principles. FEI’s proposed solutions to each 23 

issue represent what in FEI’s view is the best balance of often conflicting principles and 24 

considerations.   25 

FEI retained EES Consulting Inc. (EES Consulting), a third party expert in public utility rate 26 

design matters, to review and assist in developing the COSA study and rate design for FEI.  As 27 

discussed in more detail in its report, EES Consulting concludes that the COSA study in this 28 

Application follows standard utility practice and is generally consistent with past practice for the 29 

utility and that the results are acceptable for purposes of setting just and reasonable rates for 30 

FEI.  EES Consulting also concluded that FEI’s rate design proposals reflect rate design 31 

principles and are appropriate.  32 

A more detailed summary of each aspect of the proposed rate design is provided in the sections 33 

below.  34 

                                                
1
  Order in Council (OIC) No. 557/2013 and OIC No. 749/2014. 
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1.2 RATE DESIGN BASED ON ACCEPTED PRINCIPLES 1 

FEI’s rate design review and proposals are guided by the widely accepted rate design principles 2 

identified by Dr. Bonbright in his seminal work, Principles of Public Utility Rates.  The principles 3 

adopted by FEI, as previously articulated by the Commission are as follows:2 4 

 Principle 1: Recovering the Cost of Service; the aggregate of all customer rates and 5 

revenues must be sufficient to recover the utility’s total cost of service 6 

 Principle 2: Fair apportionment of costs among customers (appropriate cost recovery 7 

should be reflected in rates) 8 

 Principle 3: Price signals that encourage efficient use and discourage inefficient use 9 

 Principle 4: Customer understanding and acceptance 10 

 Principle 5: Practical and cost-effective to implement (sustainable and meet long-term 11 

objectives). 12 

 Principle 6: Rate stability (customer rate impact should be managed) 13 

 Principle 7: Revenue stability 14 

 Principle 8: Avoidance of undue discrimination (interclass equity must be enhanced and 15 

maintained)  16 

 17 
FEI does not apply the eight principles above in any priority or with any particular weighting.  18 

Rate design is a complex balancing process as it frequently requires the application of multiple, 19 

and sometimes conflicting, principles and the consideration of viewpoints from various 20 

stakeholders.  In addition, different rate design principles may have varying levels of importance 21 

in different contexts.  FEI, therefore, applies its experience and judgment to consider and 22 

balance the most relevant principles in a given context when identifying rate design issues and 23 

proposing rate design solutions.  Rate design should strive to strike a balance among competing 24 

rate design principles based on specific characteristics of customers in each rate schedule. 25 

1.3 COSA STUDY IN ACCORDANCE WITH STANDARD UTILITY PRACTICE 26 

A COSA study is one of the major inputs that are used in developing proposed rates for FEI.  27 

The COSA study takes the revenue requirements established for the utility and allocates costs 28 

across the various customer classes, with the results used to ensure that proposed rates are 29 

fair, equitable, and not unduly discriminatory. EES Consulting worked with FEI staff in assessing 30 

the appropriateness of the COSA methodology and rate design, making recommendations for 31 

changes where warranted, and reviewing the COSA model created by FEI staff.   32 

FEI conducted a COSA study in accordance with standard utility practice to allocate FEI’s costs 33 

to each of FEI’s rate schedules. The costs and revenues used in the COSA study reflect FEI’s 34 

                                                
2
  Appendix A of Order G-45-11 in the BC Hydro Residential Inclining Block Re-Pricing Application. 
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approved 2016 test year, plus known and measurable changes expected by or soon after 1 

January 1, 2018.  The allocated costs by rate schedule are compared to the revenue collected 2 

by rate schedule to calculate the revenue to cost (R:C) ratio for each rate schedule.  The R:C 3 

ratio shows whether the rates charged to each rate schedule adequately recover the allocated 4 

cost of service3. The resulting R:C ratios are, with limited exceptions, within a +/- 10% range of 5 

reasonableness. 6 

FEI also conducted a COSA study after taking into account the impact of its rate design 7 

proposals in the Application, which have an impact on the allocation of costs amongst rate 8 

schedules and create shifts in revenues between rate schedules.  After taking into account the 9 

proposals in the Application, the resulting R:C ratios remain within a +/- 10% range of 10 

reasonableness, except for RS 22A and RS 6/RS 6P.  FEI is not proposing to rebalance RS 11 

22A as this is a closed rate schedule.  Rebalancing is required to shift some revenue from RS 12 

6/RS 6P to the residential rate schedule, as it is the only rate schedule below 100%.   13 

A summary of the revenue shifts from rate design proposals and rebalancing is shown in Table 14 

1-1 below.   15 

                                                
3
  FEI also shows margin to cost (M:C) ratios in the following table.  The M:C ratio shows whether delivery rates 

charged to each rate schedule adequately recover the allocated delivery cost of service.  Delivery rates include 
Basic Charges, Demand Charges and Delivery Charges.  Delivery cost of service excludes cost of gas and 
storage and transport costs. 
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Table 1-1:  R:C and M:C Results before and after Rate Design Proposals and Rebalancing 1 

 2 

R:C M:C R:C M:C

Rate Schedule 1

Residential Service

Rate Schedule 2

Small Commercial Service

Rate Schedule 3/23

Large Commercial Sales and 

Transportation Service

Rate Schedule 5/25

General Firm Sales and 

Transportation Service 

Rate Schedule 6/6P

Natural Gas Vehicle Service

Rate Schedule 22A

Transportation Service (Closed) 

Inland Service Area 

Rate Schedule 22B

Transportation Service (Closed) 

Columbia Service Area

Rate Schedule 22

Large Volume Transportation 

Service 

R:C M:C R:C M:C

Rate Schedule 4

Seasonal Firm Gas Service 

Rate Schedule 7/27

General Interruptib le Sales and 

Transportation Service

139.6% 712.3% (90.7) -0.3% 139.3% 713.6%

Rate Schedule 

(rates not set using allocated costs)

COSA

Revenue 

Shifts and 

Rebalance 

Amount 

($000)

Approximate 

Annual Bill 

Change

COSA after all Proposals 

and Rebalancing

147.4% 550.9% 13.3 1.9% 150.2% 578.3%

99.7% 99.7% 103.1% 103.1%

1425.5% 1864.4% (754.2) -3.4% 100.0% 100.0%

131.2% 159.1% (61.7) -16.5% 110.0% 119.0%

109.5% 109.8% 113.0% 113.4%

101.6% 103.3% 1,174.1 0.6% 103.6% 107.6%

104.9% 112.2% 45.2 0.0% 106.3% 116.0%

95.6% 93.1% 848.1 0.1% 96.4% 94.4%

101.3% 102.5% (1,174.1) -0.5% 102.2% 104.1%

Rate Schedule
COSA

Revenue 

Shifts and 

Rebalance 

Amount 

($000)

Approximate 

Annual Bill 

Change

COSA after all Proposals 

and Rebalancing
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1.4 RESIDENTIAL RATE DESIGN: ADJUSTMENTS TO RATES 1 

FEI reviewed the rate design for the residential rate class, which takes service under RS 1, RS 2 

1U, RS 1X and RS 1B4 (collectively referred to as RS 1). FEI considered the potential rate 3 

structure options for residential customers (i.e., flat, declining or inclining block) and the possible 4 

blends of fixed and volumetric charges.    5 

FEI is proposing the continuation of the flat rate structure for RS 1. The existing flat rate 6 

structure provides the best balance of rate design considerations for residential customers. Flat 7 

rates are simple to administer and easy to understand and provide more stable utility revenues 8 

and customer rates. The customer research survey results show that the flat rate structure is 9 

preferred by a majority of residential customers and the flat rate structure is used by the majority 10 

of Canadian natural gas utilities for their residential customers. 11 

FEI is also proposing a 5% increase in the Basic Charge5 and a corresponding decrease in the 12 

Delivery Charge6, such that the change is revenue neutral within RS 1. This proposal achieves a 13 

reasonable balance among competing rate design considerations. A one-time 5% increase in 14 

the Basic Charge and a corresponding decrease in the Delivery Charge will improve the cost 15 

recovery from low-consumption customers. The change will result in only a small annual bill 16 

impact for the majority of customers (+/- less than 1%), and no bill impact for an average use 17 

customer. 18 

FEI is proposing a slight increase in the Delivery Charge per Gigajoule (GJ) as a result of rate 19 

design proposals in other rate schedules and the resulting rebalancing between customer 20 

classes.  As shown in Table 1-1 above, as RS 1 has an R:C ratio of less than 100%, FEI 21 

proposes to shift $848.1 thousand to RS 1. The shift represents an annual bill impact of 22 

approximately 0.1% for RS 1 customers.  23 

                                                
4
  The differences in RS 1, RS 1U, RS 1X and RS 1B pertain to the commodity portion of small commercial rates. In 

all cases, the transportation and storage service (midstream service) and the delivery service are provided by FEI. 
Under RS 1, customers receive conventional natural gas from FEI as their commodity. Under R 1U, customers 
receive their commodity from a licensed natural gas marketer. In the event that there is a marketer failure, 
customers that had been served by a marketer under RS 1U may be served under RS 1X. Under RS 1B, 
customers receive commodity service from FEI, but have elected to receive a percentage of their natural gas as 
renewable natural gas (biomethane) with the balance being conventional natural gas.   

5
  As defined in the General Terms & Conditions: Means a fixed charge required to be paid by a Customer for 

Service as specified in the applicable rate schedule, or the prorated daily equivalent charge – calculated on the 
basis of a 365-day year (to incorporate the leap year), and rounded down to four decimal places. 

6
  Delivery Charge means the delivery charge defined in the Table of Charges of the applicable FEI Rate Schedules. 
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1.5 COMMERCIAL RATE DESIGN:  ALIGNING INTRA-CLASS RATE ECONOMICS 1 

FEI reviewed the rate design for its small commercial customers taking service under RS 2, RS 2 

2U, RS 2X and RS 2B7 (collectively referred to as RS 2), and large commercial customers that 3 

take service under RS 3, RS 3U, RS 3X, RS 3B8 (collectively referred to as RS 3) and RS 23.  4 

FEI’s review of the rate design considered the potential rate structure options for commercial 5 

customers (i.e., flat, declining or inclining block), customer segmentation, fixed and volumetric 6 

charges and intra-class rate economics.    7 

Based on the analysis of the existing rate design and rate structure options for commercial 8 

customers, FEI is proposing the continuation of a flat rate structure and a 2,000 GJ per year 9 

customer segmentation threshold for its commercial customers in RS 2 and RS 3/RS 23.  The 10 

existing flat rate structure and customer segmentation are consistent with other jurisdictions and 11 

in line with customer load characteristics.  However, the rates for RS 2 and RS 3/RS 23 need 12 

minor adjustments to minimize the rate inequity for customers close to the 2,000 GJ threshold.  13 

FEI proposes to increase the Basic Charges for RS 2 and RS 3/RS 23, to reduce the Delivery 14 

Charge of RS 2 and increase the Delivery Charge of RS 3 and RS 23 to eliminate the customer 15 

bill differential for customers whose annual consumption is close to the 2,000 GJ threshold. 16 

1.6 INDUSTRIAL RATE DESIGN:  UPDATING RATES IN ACCORDANCE WITH COST 17 

CAUSATION 18 

FEI reviewed the rate design for its industrial rate schedules (RS 4, RS 5/RS 25, RS 7/RS 27, 19 

and RS 22, and large industrial contract customers).  FEI’s review of the rate design considered 20 

the potential rate structure options for residential customers (i.e., flat, declining or inclining 21 

block) and the possible blends of fixed and volumetric charges.  FEI identified rate design 22 

issues, considered options to resolve those issues and has made proposals based on the best 23 

balance of competing principles in the context of each rate schedule.   24 

FEI’s General Firm Service (RS 5 and RS 25) is designed to serve process load customers with 25 

efficient utilization of the system.  For this reason, RS 5 and RS 25 have a Demand Charge 26 

designed to provide lower average rates to higher load factor customers.  Based on peak daily 27 

consumption information that was not available when the RS 5 and RS 25 Demand Charge was 28 

                                                
7
  The differences in RS 2, RS 2U, RS 2X and RS 2B pertain to the commodity portion of small commercial rates. In 

all cases, the transportation and storage service (midstream service) and the delivery service are provided by FEI. 
Under RS 2, customers receive conventional natural gas from FEI as their commodity. Under RS 2U, customers 
receive their commodity from a licensed natural gas marketer. In the event that there is a marketer failure, 
customers that had been served by a marketer under RS 2U may be served under RS 2X. Under RS 2B, 
customers receive commodity service from FEI, but have elected to receive a percentage of their natural gas as 
renewable natural gas (biomethane) with the balance being conventional natural gas.   

8
  The differences in RS 3, RS 3U, RS 3X and RS 3B pertain to the commodity portion of large commercial rates. In 

all cases the transportation and storage service and the delivery service are provided by FEI. Under RS 3, 
customers receive conventional natural gas from FEI as their commodity. Under RS 3U, customers receive their 
commodity from a licensed natural gas marketer. In the event that there is a marketer failure, customers that had 
been served by a marketer under RS 3U, may be served under RS 3X.  Under RS 3B ,customers receive 
commodity service from FEI, but have elected to receive a percentage of their natural gas as renewable natural 
gas (biomethane) with the balance being conventional natural gas.   



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 1:  EXECUTIVE SUMMARY PAGE 1-8 

originally designed, FEI is proposing to update the multiplier in the peak day demand formula 1 

from 1.25 to 1.1 (the multiplier estimates the peak day demand from the average peak Monthly 2 

demand).  As a result of the above change, FEI is also proposing to raise the Demand Charge 3 

for RS 5 and RS 25 by $3.00/Month to continue to provide a price signal for only high load factor 4 

customers to take General Firm Service. 5 

RS 7 and RS 27 are for interruptible service.  The RS 7 and RS 27 charges are set at a discount 6 

from firm service.  The existing discount achieves a reasonable balance between maximizing 7 

the economic value of interruptible service, which helps to offset utility costs to firm customers, 8 

and providing a sufficient incentive for existing customers to stay on interruptible service and to 9 

attract new customers.  FEI is therefore proposing to retain the current interruptible service rate 10 

structure and the method of calculating RS 7 and RS 27 Delivery Charges based on a discount 11 

from RS 5 and RS 25.  FEI is proposing to update the RS 7 and RS 27 Delivery Charge 12 

calculation to reflect the change in the Daily Demand formula, including a 62.5% firm service 13 

load factor assumption and a 90.9% load factor discount.  14 

For seasonal customers, FEI is proposing to maintain the existing rate structures and 15 

methodology to derive the RS 4 Delivery Charges.  Since the RS 4 Delivery Charges are based 16 

on RS 5 and RS 7, FEI is proposing to update the RS 4 Delivery Charges to reflect the 17 

proposed changes to RS 5 and RS 7. 18 

FEI’s large industrial customers take service under RS 22, RS 22A, RS 22B, or individual 19 

contracts (the Vancouver Island Gas Joint Venture (VIGJV) and BC Hydro Island Generation 20 

(BCH IG)).  FEI’s existing rates are currently separated by geographical regions and there is no 21 

postage stamp, cost-based firm rate.  FEI is proposing to continue to grandfather RS 22A and 22 

RS 22B as closed service offerings due to their unique characteristics.  For all other large 23 

industrial customers, FEI is proposing to create a firm rate under RS 22 based on a cost 24 

allocation from the COSA model.  This firm rate would be available for all large industrial 25 

customers, including VIGJV and BCH IG when their contracts expire.  Under this option, Tariff 26 

Supplement G-21 for Creative Energy would be terminated and the contract for BCH IG would 27 

be included as a tariff supplement at their current rates.  The RS 22 interruptible Delivery 28 

Charge is proposed to be set at the effective average cost per GJ of the firm rate. 29 

1.7 TRANSPORTATION SERVICE RATE DESIGN:  TIGHTENING BALANCING 30 

RULES CONSISTENT WITH INDUSTRY PRACTICE  31 

FEI’s transportation service is available to large commercial and industrial customers on FEI’s 32 

system who source their own gas, either from a shipper agent or on their own, and have the gas 33 

delivered directly to FEI’s system.   34 

The transportation service model is generally working well.  As such, FEI does not believe that 35 

significant changes are required. However, given industry improvements in monitoring, 36 

communicating, and implementing gas balancing, FEI is proposing changes to require 37 

transportation customers to balance their gas supply more tightly.  In particular, FEI is proposing 38 
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to eliminate monthly balancing and to require all transportation customers in all service areas to 1 

balance daily, which is consistent with FEI’s own system balancing requirements at its 2 

interconnection points.  FEI does not expect these requirements to be burdensome for shipper 3 

agents.  Many shipper agents are already exclusively balancing daily.  4 

FEI is also proposing to amend the balancing tolerance from 20% to 10%, coupled with a tiered 5 

charge approach under which charges increase as tolerance ranges are exceeded.  The 6 

proposed charges and tiered approach will provide an incentive to balance within the 10% 7 

tolerance.   8 

1.8 FORT NELSON SERVICE AREA 9 

FEI conducted a full review of the rate design for the Fort Nelson Service Area (Fort Nelson or 10 

FEFN), including a separate COSA study for Fort Nelson.  FEI received approval for Fort 11 

Nelson’s revenue requirements and rates for 2018 in November 2016.  At the time of filing the 12 

Application, FEI is in the process of adjusting its proposed Fort Nelson rate design to take into 13 

account the approved rates for 2018.  FEI will be filing the proposed rate design for Fort Nelson 14 

on February 2, 2017 as part of a supplementary filing to this Application.   15 

1.9 GENERAL TERMS AND CONDITIONS  16 

FEI’s GT&Cs set out the Commission-approved terms and conditions of service provided by 17 

FEI.  FEI is proposing amendments to all sections of the GT&Cs.  Only minor housekeeping 18 

amendments are being proposed to Sections 10 (Service Lines) and 12 (Main Extensions), 19 

which were recently amended as part of the FEI 2015 System Extension Application and 20 

Decision (Order G-147-16, dated September 16, 2016).  21 

A number of substantive amendments are being proposed to the GT&Cs, including: 22 

 In the GT&C Definitions, a number of new definitions have been proposed or moved 23 

from the rate schedules into the GT&Cs to reduce repetition in multiple rate schedules 24 

These include definitions for Business Day,9 CNG, CNG Service, Fort Nelson, LNG, 25 

LNG Service, and Service Line Cost Allowance. 26 

 As a result of the phase in of amalgamation being completed by December 31, 2017, 27 

FEI is proposing to further combine service areas.  The GT&Cs have combined all of the 28 

service areas, with the exception of Fort Nelson, into one service area, which has been 29 

referred to as the Mainland and Vancouver Island Service Area. 30 

 In Section 14 (Access to Premises and Equipment), FEI is proposing a new right to 31 

install and operate a remote meter, at the Customer’s cost, in situations where FEI is 32 

unable to obtain regular access to a Customer’s Premise. 33 

                                                
9
  To avoid repetition, the capitalized terms used in this section are the same terms defined in the GT&Cs. 
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 FEI is proposing the removal of Section 15A in its entirety, as the On-Bill Financing Pilot 1 

Program that was previously offered in some interior communities is no longer in effect. 2 

 In Section 19.7 (Over-billing), a maximum refund period of six years has been proposed 3 

for over-billing errors. 4 

 The name of FEI’s “Equal Payment Plan” has been changed to “Monthly Payment Plan”, 5 

as the reference to “equal” does not adequately convey that monthly payments amounts 6 

may be adjusted after an approved rate change, at reconciliation times or at other times, 7 

as may be appropriate. 8 

 A new paragraph (e) is being proposed for Section 23.2 (Discontinuance or Refusal 9 

Without Notice), which would authorize FEI to discontinue or to refuse Service without 10 

notice in the event that a Customer tampers with or otherwise alters a Meter Set. 11 

 12 
Numerous other proposed amendments to the GT&Cs are being proposed for stylistic 13 

consistency, as well as to simplify language where possible.   14 

1.10 CONCLUSION 15 

Table 1-2 below summarizes FEI’s proposed rate changes, by showing the estimated COSA-16 

based 2018 rates, the proposed rate changes and the estimated 2018 rates after the proposed 17 

changes.  It is important to note that the proposed rate changes will be made to 2018 approved 18 

rates, not the estimated COSA-based rates.  Therefore, the estimated 2018 rates below will not 19 

be the rates that are actually approved for 2018.     20 

Table 1-2:  FEI Rate Proposal Summary 21 

Rate Schedule 

Estimated 
COSA

10
 

Based 2018 
Rate 

Proposed 

Rate 

Changes 

Estimated 
2018 Rates 

After 
Proposed 
Changes 

RS 1 – Residential    

Basic Charge (daily) $0.3890 $0.0195 $0.4085 

Delivery Charge ($/GJ) $4.821 ($0.075) $4.746 

RS 2 – Small Commercial    

Basic Charge (daily) $0.8161 $0.1324 $0.9485 

Delivery Charge ($/GJ) 3.850 ($0.186) 3.664 

RS 3/RS 23 – Large Commercial    

Basic Charge (daily) $4.3538 $0.4357 $4.7895 

Delivery Charge ($/GJ) $3.189 $0.001 $3.190 

                                                
10

  The COSA rates shown are 2016 approved rates plus known and measureable changes discussed in Section 6. 
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Rate Schedule 

Estimated 
COSA

10
 

Based 2018 
Rate 

Proposed 

Rate 

Changes 

Estimated 
2018 Rates 

After 
Proposed 
Changes 

RS 4    

Basic Charge (Monthly) $439 Nil $439 

Delivery Charge ($/GJ) Off Peak $1.278 $0.114 $1.392 

Delivery Charge ($/GJ) Extended Period $2.183 ($0.018) $2.165 

RS 5/RS 25    

Basic Charge (Monthly) $587.00 Nil $587.00 

Delivery Charge ($/GJ) $0.887 Nil $0.887 

Demand Charge ($/Month/GJ) $21.596 $3.00 $24.596 

RS 6/RS 26    

Basic Charge (Monthly) $61 Nil $61 

Delivery Charge ($/GJ) $4.873 ($1.318) $3.555 

RS 7/RS 27    

Basic Charge (Monthly) $880.00 Nil $880.00 

Delivery Charge ($/GJ) $1.455 ($0.012) $1.443 

RS 22    

Basic Charge (Monthly) $3,664.00 Nil $3.664.00 

Firm Demand Charge ($/Month/GJ) n/a  $25.000 

Firm MTQ ($/GJ) n/a  $0.150 

Interruptible MTQ ($/GJ) $1.060 ($0.088) $0.972 

 1 

Based on the analysis and considerations set out in the Application, FEI believes that its rate 2 

design proposals are just and reasonable and should be approved as proposed. 3 
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2. APPLICATION AND APPROVALS SOUGHT 1 

2.1 APPLICATION 2 

FEI files this 2016 Rate Design Application with the British Columbia Utilities Commission (the 3 

Commission or BCUC) pursuant to sections 58 to 61 of the Utilities Commission Act (UCA).  4 

The Application reviews FEI’s existing rate design and proposes a number of rate design 5 

changes that will rebalance FEI’s rates based on an updated COSA study and will realign FEI’s 6 

rate design with accepted rate design principles. 7 

Before filing the Application, FEI completed a robust stakeholder engagement process, 8 

consisting of information sessions, workshops and a residential customer survey. The 9 

stakeholder engagement process assisted in increasing the level of understanding of 10 

stakeholders and soliciting comments on FEI’s existing rate design and potential changes.  FEI 11 

compiled a key issues list through the stakeholder engagement process which informed FEI’s 12 

rate design proposals in this Application. 13 

The Application reflects an overall review of FEI’s rate design.  FEI conducted a COSA study 14 

consistent with standard utility practice to confirm that each rate schedule adequately recovers 15 

its allocated cost of service. A separate COSA study has been conducted for Fort Nelson.  FEI 16 

has also conducted a review of its rate schedules considering rate design principles, 17 

government policy, stakeholder comments, jurisdictional comparisons, and the analysis of load 18 

characteristics and other data.  FEI’s rate design review includes the evaluation of customer 19 

segmentation, alternative rate structures (i.e., flat versus declining or inclining block), the 20 

appropriate level of fixed versus variable charges, intra-class and inter-class rate economics, 21 

the calculation of demand charges, transportation service balancing requirements and other 22 

terms and conditions of service. 23 

There are four rate schedules that are not addressed in this Application.  First, amendments to 24 

RS 30 are not proposed in the Application as RS 30 reflects current standard-form GasEDI 25 

contracts with third parties for off-system natural gas sales and purchases. Proposed 26 

amendments to RS 30 are typically dealt with as required, and usually consist of housekeeping 27 

changes.  Second, consistent with past practice, FEI proposes all amendments to RS 36 28 

through the FEI Customer Choice Program regulatory proceedings.  Finally, RS 46 and RS 50 29 

are not included in the scope of the Application, as they are approved by Orders in Council and 30 

not subject to change in this proceeding.11   31 

A final area not being considered in this Application, save for one element, pertains to CNG and 32 

LNG stations owned by FEI that are used to provide service to natural gas for transportation 33 

customers. These stations have been established under the provisions of Greenhouse Gas 34 

Reduction (Clean Energy) Regulation (refer to Section 5.4.2) or Section 12B of FEI’s General 35 

Terms and Conditions. Unique rates are established and approved for each of these stations 36 

that are over and above the delivery charges required to deliver natural gas to a CNG station or 37 

                                                
11

  OIC No. 557/2013 and OIC No. 749/2014. 
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LNG to an LNG station. These unique rates are designed to recover the costs of each station 1 

from the customers receiving CNG or LNG service at that station. CNG customers pay for 2 

delivery on FEI’s system under RS 23 or RS 25. For LNG customers, delivery on FEI’s system 3 

occurs through RS 46. The one element of the rates for CNG and LNG station service being 4 

reviewed in this Application is the Overhead and Marketing Charge (refer to Section 11.3). 5 

FEI has a number of tariff supplements, including bypass agreements.  These tariff supplements 6 

are negotiated agreements and are approved separately by the Commission and, as such, FEI 7 

is not proposing any changes to existing tariff supplements in this Application.  The exception to 8 

this is the proposed cancellation effective June 1, 2018, of FEI Tariff Supplement G-21 between 9 

Creative Energy and FEI.  Please refer to Section 9.8 of the Application for more information. 10 

As demonstrated in this Application, FEI’s current rate design is working well in most respects. 11 

FEI is proposing a number of changes to improve the alignment of customer rates with rate 12 

design principles. These changes include, for example, rate rebalancing, an increase to the 13 

residential Basic Charge to better align the recovery of fixed charges, adjustments to 14 

commercial customer charges to improve inter-class rate economics, adjustments to industrial 15 

charges to more accurately reflect cost causation and other principles, including the cost of a 16 

firm service rate for large industrial customers, and more stringent balancing requirements for 17 

transportation customers consistent with industry practice.   18 

FEI notes that it will be submitting a supplemental filing on February 2, 2017, with the proposed 19 

rate design for Fort Nelson in Section 13.  This later filing date is needed because FEI received 20 

approval for Fort Nelson’s revenue requirements and rates for 2018 in November 2016, and FEI 21 

is adjusting its proposed Fort Nelson rate design to take into account the approved rates for 22 

2018. The supplemental filing on February 2, 2017 will also include FEI’s proposed 23 

amendments and housekeeping changes to the FEI rate schedules.  The blacklined changes to 24 

each rate schedule reflecting the rate design proposals in the Application will be included and 25 

filed as Appendix 11-3, and the supporting calculations for the proposed decrease to the 26 

Administration Charge per Month from $78.00 to $39.00 will be included and filed as Appendix 27 

11-4. 28 

FEI retained EES Consulting, a third party expert in public utility rate design matters, to review 29 

and assist in developing the COSA study and rate design for FEI.  EES Consulting concludes 30 

that the COSA study for this rate design follows standard utility practice and is generally 31 

consistent with past practice for the utility, and that the results of the COSA study are 32 

acceptable for purposes of setting just and reasonable rates for FEI.  EES Consulting also 33 

concludes that FEI’s rate design proposals reflect rate design principles and are appropriate. 34 

EES Consulting’s report, including a review of FEI’s COSA study and rate design, is attached as 35 

Appendix 6-1 to this Application.   36 

FEI’s proposals are set out below under Approvals Sought and discussed in additional detail in 37 

the following sections of the Application.  Based on the analysis and considerations set out in 38 

the Application, FEI believes that its rate design proposals will result in a reasonable balance of 39 
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rate design principles and other relevant considerations, are just and reasonable, and should be 1 

approved as proposed.   2 

2.2 APPROVALS SOUGHT 3 

Pursuant to section 58 to 61 of the UCA, FEI seeks the Commission’s approval of the following, 4 

to be effective June 1, 2018:  5 

Midstream12 Cost Allocation Methodology 6 

 Approval to use the three-year average load factor in RS 5 to allocate midstream costs 1.7 

when setting FEI’s Storage and Transport Charges for RS 5, as discussed in Section 8 

6.4.2.1 of the Application. 9 

Residential Rate Schedules 10 

 Approval of the following for Rate Schedules 1, 1U, 1X, and 1B:   2.11 

 Approval to increase the Basic Charge per Day by $0.0195 from $0.3890 to $0.4085 to 12 

increase the proportion of fixed costs recovered by the Basic Charge, as discussed in 13 

Section 7.8 of the Application. 14 

 Approval to decrease the Delivery Charge per GJ by $0.086 to maintain revenue 15 

neutrality with the Basic Charge increase, as discussed in Section 7.8 of the Application. 16 

 Approval of proposed housekeeping and other amendments as set out in Appendix 11-3, 17 

and to be discussed in the supplemental filing to the Application to be filed February 2, 18 

2017. 19 

 Approval to increase the Delivery Charge per GJ by $0.011 as a result of the revenue 20 

shifts and rebalancing of rates discussed in Section 12.2 of the Application. 21 

Commercial Rate Schedules 22 

 Approval to adjust the basic charges and delivery charges of the commercial rate 3.23 

schedules to align with the 2,000 GJ threshold between small and large commercial 24 

customers, as discussed in Section 8.7 of the Application, as follows:  25 

 For Rate Schedules 2, 2B, 2U, and 2X:   26 

o Increase the Basic Charge per Day by $0.1324 from $0.8161 to $0.9485. 27 

o Decrease the Delivery Charge per GJ by $0.186. 28 

 For Rate Schedules 3, 3B, 3U, 3X, and 23: 29 

o Increase the Basic Charge per Day by $0.4357 from $4.3538 to $4.7895. 30 

o Increase the Delivery Charge per GJ by $0.001. 31 

                                                
12

   The terms “storage and transport” and “midstream” are used interchangeably in this Application. 
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 For RS 23: 1 

o Decrease the Administration Charge per Month from $78.00 to $39.00, set out in 2 

Appendices 11-3 and 11-4, and to be discussed in the supplemental filing to the 3 

Application to be filed February 2, 2017. 4 

 Approval of proposed housekeeping and other amendments to Rate Schedules 2, 2U, 2X, 4.5 

2B, 3, 3U, 3X, 3B, and 23, as set out in Appendix 11-3, and to be discussed in the 6 

supplemental filing to the Application to be filed February 2, 2017. 7 

Industrial Rate Schedules 8 

 Approval to revise the multiplier in the Daily Demand formula in RS 5 and RS 25 from 1.25 5.9 

to 1.10 and to increase the Demand Charge in RS 5 and RS 25 by $3.00/GJ/Month, as 10 

discussed in Section 9.5. 11 

 Approval to decrease the Delivery Charge of RS 7 and RS 27 by $0.012/GJ as shown in 6.12 

Table 9-20 and discussed in Section 9.6. 13 

 Approval to increase RS 4 rates due to the proposed changes to RS 5 and RS 7 as shown 7.14 

in Table 9-21 and discussed in Section 9.7, by increasing the Off-Peak Delivery Rate by 15 

$0.114/GJ and by decreasing the Extension Period by $0.018/GJ. 16 

 Approval to set the charges for RS 22 on a cost of service basis for all large industrial 8.17 

customers, as discussed in Section 9.8.5, as follows: 18 

 Firm Demand Charge of $25.000/GJ/Month. 19 

 Firm MTQ Delivery Charge of $0.015/GJ. 20 

 Interruptible MTQ Delivery Charge of $0.972/GJ. 21 

 Approval to terminate Tariff Supplement G-21, FEI’s contract with Creative Energy 9.22 

Vancouver Platforms Inc., effective June 1, 2018, as discussed in Section 9.8.5 of the 23 

Application. 24 

 Approval of adjustments to the transportation model as follows:  10.25 

 Amendments to Rate Schedules 22, 22A, 22B, 23, 25, 26, and 27 to implement daily 26 

balancing for all transportation customers, as discussed in Section 10.6. 27 

 Amendments to Rate Schedules 22, 22A, 22B, 23, 25, 26, and 27 to reduce the daily 28 

balancing tolerance to a 10% threshold and to introduce a balancing charge of $0.25/GJ 29 

for transportation customers for gas supply shortfalls within a 10% to 20% tolerance 30 

level, as discussed in Section 10.7. 31 

 Approval of proposed housekeeping and other amendments to Rate Schedules 5, 7, 11B, 11.32 

14A, 22, 22A, 22B, 25, 26, and 27 as set out in Appendices 11-3 and 11-4, and to be 33 

discussed in the supplemental filing to the Application to be filed February 2, 2017, 34 

including, but not limited to, the following: 35 
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 Approval to decrease the Administration Charge per Month from $78.00 to $39.00 in 1 

Rate Schedules 22, 22A, 22B, 25, 26, and 27, as set out in Appendix 11-3 and 11-4, and 2 

to be discussed in the supplemental filing to the Application to be filed February 2, 2017. 3 

 Approval to cancel RS 6A General Service – Vehicle Refueling Service as set out in 4 

Appendix 11-3, and to be discussed in the supplemental filing to the Application to be 5 

filed February 2, 2017. 6 

 Approval to cancel RS 40, as set out in Appendix 11-3, and to be discussed in the 7 

supplemental filing to the Application to be filed February 2, 2017. 8 

 Approval to decrease the Delivery Charge per GJ of RS 6 by $1.318/GJ to address 12.9 

rebalancing as discussed in Section 12.2.2 of the Application. 10 

 Approval to set the Delivery Charge per GJ for RS 6P to equal the Delivery Charge per GJ 13.11 

of RS 6 as discussed in Section 12.2.2 of the Application.  12 

General Terms and Conditions 13 

 Approval of the housekeeping and other amendments to FEI’s General Terms and 14.14 

Conditions as set out in Appendices 11-1 and 11-2 and discussed in Section 11 of the 15 

Application.  The proposed amendments to the FEI General Terms and Conditions include 16 

the following: 17 

 Approval of the amendments to the Standard Fees and Charges Schedule, including 18 

renaming it the Standard Charges Schedule, as set out in Appendices 11-1 and 11-2, 19 

and discussed Section 12 of the Application. 20 

 Approval to rename the Application Fee to Application Charge and decrease the charge 21 

from $25.00 to $15.00. 22 

 Approval to rename the Dishonoured Cheque Charge to the Returned Payment Charge 23 

and decrease the charge from $20.00 to $8.00. 24 

 Approval to rename Disputed Meter Testing Fees to Meter Testing Charges. 25 

 26 
A Draft Order setting out the approvals sought is attached as Appendix 1-2 to the Application. 27 

2.3 IMPLEMENTATION 28 

FEI is seeking to implement its proposed rate design changes effective June 1, 2018.  In order 29 

to provide adequate time to prepare for the implementation of approved changes, including 30 

billing system changes and notification to customers of the changes, FEI requests a 31 

Commission decision early in 2018. 32 

FEI is targeting a June 1, 2018 effective date for implementation for the following reasons:  33 

 This date is expected to provide sufficient time for the review of the Application, with 34 

flexibility for the process that the Commission considers appropriate.  35 
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 This date is expected to provide sufficient time for FEI to implement the changes 1 

following a Commission decision. Implementation requires a number of activities, 2 

including programing and testing of rate design changes and notifying customers of the 3 

changes. FEI expects that it will require two to three months to implement all the 4 

proposed changes in the Application.  5 

 Implementing the rate design mid-year avoids the need to coordinate the rate design 6 

changes with changes to rates implemented through the revenue requirements process.  7 

Implementing the rate design separately will be less complex than if combined with 8 

revenue requirement changes, and will enable clearer and simpler communications to 9 

customers. 10 

 11 
While FEI is currently targeting a June 1, 2018 implementation date, this is dependent on the 12 

Commission’s ability to issue a decision early in 2018.  Alternatively, if the Commission is 13 

unable to render a decision early in 2018, FEI requests that the effective date of any rate design 14 

changes should, instead, be determined as part of the compliance filing following the 15 

Commission’s determination of this Application.  At the time of its compliance filing, FEI will be 16 

in a position to recommend an implementation date that considers the final determinations in the 17 

2016 Rate Design Application decision, confirms implementation requirements and timing, 18 

allows adequate time for customer communication and notification, and, to the extent possible, 19 

considers the timing of other Commission decisions or pending decisions that may also impact 20 

rates. 21 

2.4 PROPOSED REGULATORY REVIEW PROCESS 22 

FEI proposes the following draft regulatory timetable as presented in Table 2-1 below.  The 23 

timetable takes into consideration suggestions from Commission staff, and acknowledges the 24 

workload required by the Commission and all parties in this and other ongoing and anticipated 25 

proceedings.  A draft procedural order has been provided in Appendix 1-1.   26 

Table 2-1:  Proposed Regulatory Timeline 27 

ACTION DATE (2017) 

FEI Supplemental Filing – FEI Rate Schedules and Fort Nelson Rate 
Design and Rate Schedules 

Thursday, February 2 

FEI Publication of Notice by Thursday, February 16 

Registration of Interveners and Interested Parties and Confirmation of 
Participation at Workshop 

Tuesday, February 20  

Workshop #1 – Summary of Information Provided to Stakeholders at 
the May 19 Education & Background Information Session  

Thursday, February 23 

Workshop #2 – Review of COSA Model, Proposals in the Application, 
and Approvals Sought 

Thursday, March 9 

Commission Information Request (IR) No. 1 to FEI Monday, March 27 

Intervener IR No. 1 to FEI Monday, April 3 
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ACTION DATE (2017) 

FEI Response to IRs No. 1 Monday, May 1 

Procedural Conference (Timetable and Process) Monday, May 15   

Commission and Intervener IRs No. 2 to FEI Tuesday, May 30 

FEI Response to IRs No. 2 Thursday, June 29 

Intervener Evidence (if required) Thursday, July 13  

IRs on Intervener Evidence (if required) Thursday, July 27 

Intervener Response to IRs on Evidence (if required) Thursday, August 24 

FEI Rebuttal Evidence (if required) Thursday, September 7  

FEI Final Argument Thursday, September 21 

Intervener Final Argument Thursday, October 5 

FEI Reply Argument Thursday, October 19 

Anticipated Commission Decision Early 2018 

 1 

The draft regulatory timetable provided above reflects a written process.  FEI believes that this 2 

Application can be addressed efficiently and effectively by a written hearing process in light of 3 

the following three considerations.  First, FEI has undertaken a robust stakeholder engagement 4 

process as described in Section 4 of the Application.  Second, FEI believes that the relevant 5 

facts, such as load characteristics of customers, the current rate design and the impacts of 6 

implementing the rate design proposals, are clear and should not be contentious.  Third, the 7 

proposed changes in the rate design involve technical issues and analysis that lend themselves 8 

to a written process. 9 

While FEI is currently of the belief that a written process would be sufficient for this proceeding, 10 

FEI suggests that the appropriate hearing process should be the topic of a Procedural 11 

Conference after the first round of IRs and has included this in the proposed timetable above.   12 

FEI looks forward to working with the Commission and Interveners towards an efficient review of 13 

this Application.   14 

2.5 APPLICATION ORGANIZATION 15 

The remainder of the Application is organized as follows: 16 

 Section 3: Overview and History of FEI’s Existing Rate Design – Provides an 17 

overview of FEI’s service areas, service models, and existing rate schedules as 18 

background to the rate design. This section also provides a review of the regulatory 19 

history related to FEI’s existing rate design, and the relevant Commission directions 20 

which FEI has addressed in the Application. 21 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 2:  APPLICATION AND APPROVALS SOUGHT PAGE 2-8 

 Section 4: Stakeholder Engagement – Describes the Company’s stakeholder 1 

engagement process undertaken prior to submission of the Application, including 2 

information sessions, workshop and residential customer survey. 3 

 Section 5: Rate Design Principles - Discusses the legal context for the Application, 4 

the rate design principles adopted by FEI for the rate design, as well as relevant 5 

government policy.   6 

 Section 6: FEI Cost of Service Allocation Methodology – Explains the history and 7 

methodologies employed in the development of the COSA study undertaken for the rate 8 

design.    9 

 Section 7: Rate Design for Residential Customers – Provides a description of the 10 

customer characteristics of FEI’s residential customers, reviews the existing residential 11 

customer rate design and describes FEI’s proposed changes. 12 

 Section 8: Rate Design for Commercial Customers – Provides a description of the 13 

customer characteristics of FEI’s commercial customers, reviews the existing 14 

commercial customer rate design and describes FEI’s proposed changes. 15 

 Section 9: Rate Design for Industrial Customers – Provides a description of the 16 

customer characteristics of FEI’s industrial customers, reviews the existing industrial 17 

customer rate design and describes FEI’s proposed changes. 18 

 Section 10: Transportation Service Review – Provides a description of FEI’s sales 19 

customer business model and FEI’s operations that balance the system on a daily basis.  20 

Reviews the details of FEI’s transportation business model, including the various 21 

balancing related provisions, and identifies recommended changes to the transportation 22 

rate schedules. 23 

 Section 11: General Terms and Conditions and Rate Schedules – Provides an 24 

overview and rationale for housekeeping and other proposed changes to FEI’s General 25 

Terms and Conditions.  FEI will make a supplemental filing on February 2, 2017, which 26 

will include blacklined proposed changes to FEI’s rate schedules to reflect the proposals 27 

in the Application. 28 

 Section 12: Summary and Conclusion – Provides a summary of the proposals in the 29 

Application.  30 

 Section 13: Rate Design for the Fort Nelson Service Area –  Provides the COSA 31 

Study, review of the existing rate design and FEI’s rate design proposals for Fort Nelson.  32 

As discussed above, FEI will file this section of the Application with its supplemental 33 

filing on February 2, 2017. 34 
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3. BACKGROUND AND REGULATORY HISTORY OF FEI’S RATE 1 

DESIGN 2 

3.1 INTRODUCTION 3 

The proposed rate design in this Application is based on the principles and methodologies 4 

applied in FEI’s previously approved rate design-related applications.  The Commission’s past 5 

approvals of FEI’s rate design confirm that the rate design methodologies employed by FEI 6 

result in fair, just and reasonable customer rates.  The Commission has accepted the 7 

appropriateness of FEI’s rate design through its ongoing reviews and approvals, and the 8 

methodologies have generally received the support of interested parties in past years.  As such, 9 

FEI’s existing rate structures represent a principled and sound basis upon which to establish 10 

rates proposed for FEI. 11 

The current FEI postage stamp rate design for delivery, midstream and commodity rates is the 12 

result of a series of proceedings and Commission approvals.  The Commission’s past approval 13 

of postage stamp rates applied to all FEI operating areas except Fort Nelson, which also has 14 

rates built on Commission approved rate design methodologies.  Each past proceeding 15 

concerning rate design considered issues and progressively built on the previous proceedings 16 

and approvals.  Prior rate design proceedings for customer delivery rates undertook COSA 17 

studies.  In those proceedings, FEI proposed that a reasonable range for the R:C ratios that are 18 

an output of the COSA studies was between 90% and 110% and that this range could be used 19 

as a guide, among other principles, for rate setting.   20 

A key component of FEI’s rate design is the gas supply cost allocation methodology which has 21 

been in place since 1991. Pursuant to this methodology, FEI purchases natural gas and 22 

propane, as well as the necessary third party storage and pipeline resources, on behalf of sales 23 

customers and passes these costs through to sales customers without a mark-up.  The 1991 24 

Phase A Rate Design (Phase A) proceeding established this gas supply cost allocation 25 

methodology, which remains substantially the same today.13 Gas costs are recovered from 26 

customers through gas cost recovery rates established based on the forecast costs of gas, third 27 

party storage arrangements and upstream pipeline resources for the prospective 12-month 28 

period.  As gas cost recovery rates are based on forecast costs, the actual costs will differ from 29 

forecast costs.  As such, gas cost deferral accounts are utilized to account for the differences 30 

between the purchased cost of gas and the revenues collected through the gas cost recovery 31 

rates.  Deferral account balances are returned to customers in the case of over-recovery and 32 

recovered from customers in the case of under-recovery.   33 

                                                
13

  Over the years, a number of minor changes have been made to the original Phase A gas cost allocation 
methodology approved in the decision in the 1991 Phase A Rate Design (Commission Order G-22-92, dated 
February 21, 1992).  For example, FEI implemented a 3-year rolling average to calculate customer load factors 
instead of single year load factors. Also, RS 4 initially had a deemed 150% load factor for gas cost allocation 
purposes, but now RS 4 delivery rates are based upon RS 5, as will be discussed in Section 9.5.4. However, 
these and other minor changes have not changed the fundamental characteristics of the Phase A methodology.  
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This remainder of this section is organized as follows:  1 

 Section 3.2 provides an overview of FEI’s service areas, sales and transportation 2 

business models, customers and rate schedules; 3 

 Section 3.3 summarizes FEI’s rate design regulatory history since 1991; and 4 

 Section 3.4 provides a list of past rate design directives that are addressed in the 5 

Application. 6 

3.2 BACKGROUND 7 

FEI provides service to approximately 990,000 residential, commercial, and industrial customers 8 

in approximately 140 communities throughout B.C.14  FEI owns and operates natural gas 9 

pipelines and natural gas distribution facilities, including approximately 46,000 kilometres of 10 

transmission pipelines and distribution mains. FEI’s distribution network serves approximately 11 

95% of the natural gas customers in B.C. and delivers more than 20% of the total energy 12 

consumed in the province. 13 

Figure 3-1 below shows FEI’s service areas15: 14 

Figure 3-1:  FEI Service Areas 15 

 16 

                                                
14

   As a significant number of these customers consist of multiple family members, the population served is much 
larger than 990,000. 

15
   Upon amalgamation and effective January 1, 2015, the FEI Lower Mainland, Inland and Columbia service areas 

were combined into the main service area of Mainland in the FEI General Terms and Conditions and the FEI rate 
schedules.  
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 Sales and Transportation Customer Business Models  3.2.11 

FEI’s customers are able to choose how they obtain their daily gas commodity supply and 2 

midstream (storage and transport) services as follows:   3 

 Sales customers may choose to have their commodity provided by FEI (bundled service) 4 

or by a gas marketer16 under the Customer Choice Program (unbundled service).  Sales 5 

customers are also referred to as FEI’s “core market” customers; and  6 

 Transportation customers may choose to secure their commodity on their own or 7 

through a shipper agent.  8 

 9 
Each of these customer groups has an associated business model: the sales customer 10 

business model (sales model), which operates under a framework called the Essential Services 11 

Model (ESM); and the transportation customer business model (transportation model).   12 

Table 3-1 below identifies the total number of customers and aggregate demand from the sales 13 

customers and transportation customers in 2015.  There are 13 shipper agents currently 14 

managing supply and demand requirements for transportation customers.   15 

Table 3-1:  FEI Sales and Transportation Customers (2015) 16 

 Applicable Rate Schedules Customers 
(#) 

Customer 
Demand (PJ) 

Sales Service Rates 
(Bundled)

17
 

RS 1, RS 2, RS 3, RS 5, RS 5, RS 6, RS 7, 

RS 1B, RS 2B, RS 3B, RS 5B 
947,250 107.5 

Sales Service Rates 
(Unbundled) 

RS 1U, RS 2U, RS 3U   32,015   4.5 

Transportation Service 
Rates 

RS 22, RS22A, RS22B RS 23, RS 25, RS 
26, RS 27, RS 50 

   2,424  74.0 

FEI Total  981,689 186.0 

 17 

The sales model and transportation model are illustrated below in Figure 3-2.   18 

                                                
16

   The term “gas marketer” in this Application refers to gas retailers selling gas to residential and commercial sales 
customers under the Customer Choice Program.  While also commonly referred to as “marketers”, agents of 
customer groups under the transportation business model are referred to in the Application as a “shipper agent”. 

17
  Excludes Fort Nelson and Revelstoke. 
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Figure 3-2:  Overview of FEI Business Models 1 

 2 

The sales model is shown in the left and middle columns in Figure 3-2 above. The column on 3 

the left represents the ESM for sales customers who choose bundled services from FEI for both 4 

commodity, and storage and transport services.  The middle column represents the ESM for 5 

sales customers who choose unbundled services (i.e., taking storage and transport services 6 

from FEI but arranging to purchase the commodity through a gas marketer).  7 

The transportation model is shown in the right column. The FEI transportation model is available 8 

to large commercial and industrial customers who source their own gas. Transportation 9 

customers arrange their own commodity, storage and transport resources to supply FEI’s 10 

system with gas at interconnection points with adjoining upstream pipelines.  Under this model, 11 

FEI provides delivery to the transportation customers’ premises. As shown in Figure 3-2, 12 

customers in all three categories pay delivery costs. 13 

Further information on commodity and storage and transport costs is provided below. 14 

3.2.1.1 Commodity Costs  15 

Commodity costs consist of market-priced annual “baseload”18 gas purchased by FEI which is 16 

incorporated into customer rates without a mark-up.  The commodity cost recovery charge for 17 

FEI’s bundled sales customers is variable, reviewed quarterly by the Commission and adjusted 18 

                                                
18

  Baseload is calculated as the total annual normalized volume of gas that FEI must purchase for its customers (the 
customers that purchase gas directly from FEI). Even though FEI’s customers need more gas in the winter and 
less in the summer, FEI purchases the same amount each day of the year, this is referred to as the baseload in 
FEI’s ESM.  
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if required. Sales customers under the Customer Choice Program are not charged the 1 

commodity cost recovery charge. These customers negotiate their own commodity supply 2 

requirements and pricing with a gas marketer directly.19 3 

3.2.1.2 Storage and Transport Costs  4 

Storage and transport costs are primarily incurred as a result of resources contracted by FEI to 5 

facilitate the flow of gas on FEI’s system so that the load of sales customers can be served and 6 

the system stays in balance on a daily basis and are also incorporated into customer rates with 7 

no a mark-up.  More particularly, storage and transport costs include the following: 8 

 Storage and transport capacity on third-party pipelines that deliver gas to FEI’s 9 

interconnecting points; 10 

 Contracted gas storage facilities;  11 

 Winter seasonal gas supply purchased by FEI that may be required to support higher 12 

than normal load requirements of core market customers; and  13 

 Portions of the costs of certain FEI-owned assets (i.e., the Southern Crossing Pipeline 14 

(SCP) and the Mt. Hayes LNG storage facility).    15 

 16 
The total cost of the storage and transport resources is partially offset by revenues collected 17 

from FEI’s mitigation activities.  These activities release a portion of FEI’s storage and transport 18 

assets to third parties on a short term basis when they are not required to meet the 19 

requirements of sales customers or to manage the requirements of the system as a whole.  20 

Examples of FEI’s mitigation activities include selling a portion of seasonal gas purchased for 21 

the winter months for those days it is not required to meet customer load and recovering fixed 22 

costs paid to a third party pipeline by releasing a portion of contracted pipeline capacity to other 23 

parties in the summer months. The storage and transport charges are reviewed quarterly by the 24 

Commission and are typically reset annually with a January 1st effective date.   25 

 FEI Customer Base 3.2.226 

FEI’s customer base includes sales customers and transportation customers which are 27 

categorized by their type of premises or business as being residential, commercial, industrial or 28 

other. These customer categories are further segregated into rate schedules which are based 29 

on the nature of the service (i.e., sales or transportation) and the load characteristics of annual 30 

consumption and load factor (i.e., how much the customer consumes on average as compared 31 

to its peak demand).  32 

Table 3-2 below provides a list of FEI’s existing rate schedules, including the nature of the 33 

service and the load characteristics.  34 

                                                
19

  FEI is responsible for the billing and collection function from customers on behalf of gas marketers. 
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Table 3-2:  Existing Customer Segmentation and Load Characteristics 1 

Customer 

Group 

 Rate 

Schedule Nature of the Service 

Customers
20

 

(#) 

Typical Load 

Characteristics 

LF
21 

         

UPC                

(GJ)
22

 

RESIDENTIAL 

RS 1/ RS 

1U/ RS 1X 

/RS 1B 

 Residential firm service for use in 

residential applications, including central 

space heating, water heating, cooking, 

fireplaces and clothes dryers. 

 Applicable to residential customers only. 

886,652 31.2% 82 

COMMERCIAL 

RS 2/ RS 

2U/ RS 

2X/ RS 2B 

 Annual use < 2,000 GJ. 

 Small commercial firm service for use in 

approved appliances in small commercial, 

institutional, or small industrial operations. 

 Example customers: restaurants and 

apartment buildings. 

84,737 31.1% 331 

RS 3/ RS 

3U/ RS 3X 

/RS 3B 

 Annual use > 2,000 GJ. 

 Large commercial firm service for use in 

approved appliances in large commercial, 

institutional, or small industrial operations. 

 Example customers:  apartment buildings, 

recreation centers and care homes. 

5,040 37.1% 3,595 

RS 23  Annual use > 2,000 GJ. 

 Large commercial firm transportation 

service.  

1,669 36.9% 5,374 

INDUSTRIAL 

RS 4  Seasonal firm service for customers who 

typically consume gas during off-peak 

(April to October) periods. 

 Example customers:  greenhouses and 

paving companies. 

18 N/A 7,217 

RS 5/ RS 

5B 

 General firm service with an applicable 

Monthly demand charge per Month per GJ 

of Daily Demand. 

 Example customers:  pulp, paper, and 

lumber operations, manufacturers, and 

apartment buildings.  

230 45.2% 9,447 

RS 25  General firm transportation service with an 

applicable Monthly demand charge per 

Month per GJ of Daily Demand.  

566 55.5% 23,834 

                                                
20

  Number of Customers per rate schedule is as set out in the compliance filing for the Annual Review for 2016 
Rates (Order G-193-15), Section 11, Schedule 19, column 1. 

21
  Load Factors are as in the Application COSA model. 

22 
 Use per Customer in GJ is as set out in the compliance filing for the Annual Review for 2016 Rates (Order G-193-
15), Section 11, Schedule 19, column 10 divided by column 9. 
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Customer 

Group 

 Rate 

Schedule Nature of the Service 

Customers
20

 

(#) 

Typical Load 

Characteristics 

LF
21 

         

UPC                

(GJ)
22

 

INDUSTRIAL 

(continued) 

RS 6  Natural gas vehicle service (resale for 

natural gas vehicles). 

 Example customers:  public fueling 

stations. 

15 100.0% 3,120 

RS 7  General interruptible service. 

 Example customers:  manufacturers, 

greenhouses and service industry 

customers. 

5 N/A 30,920 

RS 27  General interruptible transportation service. 108 N/A 60,525 

RS 22  Large volume transportation service with a 

minimum “take or pay” requirement of 

12,000 GJ/Month. 

 Example customers:  greenhouses, 

educational institutions and cement plants. 

26 N/A 677,554 

RS 22A 

(Closed) 

 Large volume firm and interruptible 

transportation service for select customers. 

 Example customers:  pulp, paper and 

lumber operations. 

9 N/A 1,005,394 

RS 22B 

(Closed) 

 Large volume firm and interruptible 

transportation service for select customers. 

 Example customers:  mining and pulp 

operations. 

5 N/A 1,056,388 

RS 50  Large volume firm and interruptible 

transportation service. 

0 N/A N/A 

OTHER 

RS 46  LNG sales, dispensing, and transportation 

service. 

 Example customers:  trucking companies 

and ferries.  

13 N/A 51,438 

3.3 REGULATORY HISTORY OF FEI’S RATE DESIGN 1 

BC Gas Inc. (BC Gas) was created in 1989 for the purpose of amalgamating the Lower 2 

Mainland, Inland, Columbia and Fort Nelson gas utilities, all of which had previously been 3 

separate legal entities and which became divisions of BC Gas upon amalgamation. Order-in-4 

Council No. 953-89 required these four divisions of BC Gas to continue to maintain separate 5 

rate bases, accounts and schedules until the end of September 1991.   6 

The major approvals for FEI’s rate design methodologies that apply to the gas cost and delivery 7 

rates since FEI’s 1991 Phase A Rate Design are summarized in Table 3-3 below and each 8 

proceeding is discussed further in this section. 9 
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Table 3-3:  FEI Rate Design Approved Methodologies  1 

Application Key Rate Design Methodologies Approved 

1991 Phase A Rate Design 

 Gas cost allocation methodology to address the deregulation of 

the gas supply environment.   

 Development of regional gas cost rates for sales customers in 

each of the Lower Mainland, Inland and Columbia service areas.   

1993 Revenue Requirement 

Application and Negotiated 

Settlement Process 

 The creation of a GCRA. 

1993 Phase B Rate Design 

 Development of postage stamp Basic Charge and delivery rate 

structures for firm sales and transportation customers (with the 

exception of RS 22A and the Columbia division) while maintaining 

regional large industrial rate structures. 

1994/95 Revenue Requirement 

Application 

 Revenue decoupling mechanism called the Revenue Stabilization 

Adjustment Mechanism (RSAM).
23

 

1996 Rate Design 

 Underlying postage stamp approach maintained. 

 Rebalancing of residential and large industrial rates as a result of 

a negotiated settlement process.   

 Basic charges were raised to more closely align with fixed costs. 

1996/97 Revenue Requirement 

Application 
 Modifications to the RSAM.

24
 

2000 Southern Crossing 

Pipeline Cost Allocation  

 On an interim basis Commission approved recovery of SCP costs 

in the Delivery Margin from all non-Bypass customers, but 

excluding RS 22B and Fort Nelson customers (Order G-74-00). 

 NSA parties agreed to the principle that customers that benefit 

from SCP should contribute to the cost recovery  

 The accounting treatment of SCP and allocation of SCP costs 

were deferred to the 2001 Rate Design Application.
25

  

2001 Rate Design  

 Underlying postage stamp approach maintained. 

 Rebalancing of residential and large industrial rates as a result of 

a negotiated settlement process.   

 Residential basic charges were increased to improve alignment 

with fixed costs.  

 To achieve an economic break point between RS 2 and RS 3/RS 

23 that approaches the 2,000 GJ/year threshold, the commercial 

customer basic charges were increased.  

 Increases in basic charges were offset by corresponding 

decreases in delivery charges to maintain the revenue neutrality. 

                                                
23

  Commission Order G-59-94, dated August 4, 1994. 
24

  Commission Order G-99-95, dated November 27, 1995. 
25

  Commission Order G-75-00, dated July 27, 2000. 
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Application Key Rate Design Methodologies Approved 

2004 and 2007 Commodity 

Unbundling Application and 

Customer Choice Program  

 Implementation of the ESM. 

 Underlying postage stamp approach maintained. 

 Gas supply costs addressed. 

 Separation of the GCRA into two deferral accounts, the CCRA 

and the MCRA. 

 Gas supply portfolio components and costs assigned to the 

commodity portfolio or to the midstream portfolio. 

 Unbundling of the gas cost recovery charges to form separate 

commodity and midstream cost recovery charges. 

 Unbundling of the gas supply costs for sales customers: 

commercial in 2004 and residential in 2007.   

2007 Certificate of Public 

Convenience and Necessity 

(CPCN) Application for Mt. 

Hayes LNG  

 Decision to consider matters of cost and revenue allocation of Mt. 

Hayes LNG facility in a future rate design application.
26

 

2010 and 2011 Revenue 

Requirements, Rates, Cost of 

Service, Rate Design and 

Revenue Deficiency Deferral 

Account Balance Application 

and Negotiated Settlement 

Agreement process  

 The Negotiated Settlement Agreement did not agree on a rate 

design or specifically with the cost and revenue allocation matters 

for the Mt. Hayes LNG storage facility. 

2012 Common Rates, 

Amalgamation and Rate 

Design Application  and 2013 

Reconsideration  

 Application for amalgamation of FEI, FEVI and FEW entities
27

 into 

a single entity and request to implement postage stamp rates 

across all of FEI.  

 The reconsideration application was approved, resulting in the 

amalgamation of the three utilities and postage stamp rates across 

all service areas, except for Fort Nelson.
28

 

 FEI’s postage stamp rate design methodology was retained 

throughout the amalgamated service area. 

 Commodity costs to be allocated on an energy-related basis: 

maintained the CCRA deferral account across the amalgamated 

utility. 

 Midstream costs to be allocated on a demand-related basis: 

maintained MCRA deferral account across the amalgamated utility. 

 1 

                                                
26

  Commission Order C-9-07, dated November 15, 2007. 
27

  FEI’s initial Amalgamation Application included FortisBC Energy Inc. (FEI), FortisBC Energy (Vancouver Island) 
Inc. (FEVI), FortisBC Energy (Whistler) Inc. (FEW) and Fort Nelson. 

28
  Commission Order G-21-14, dated February 26, 2014. 
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 1991 Phase A Rate Design Application  3.3.11 

FEI’s present rate design was developed in a two phase rate design process commencing with 2 

Phase A in 1991, followed by Phase B in 1993.29  The first phase addressed gas costs, and the 3 

second phase addressed the remainder of the rate design, including delivery rates. 4 

In October 1991, FEI (then BC Gas) filed its Phase A Rate Design Application, which dealt 5 

principally with the gas supply cost allocation methodology for the Lower Mainland and Inland 6 

service areas. By Commission Order G-22-92, the Commission approved the methodology to 7 

allocate commodity-related costs within the gas supply portfolio on an energy-related basis, 8 

while classifying fixed costs associated with storage and transport30 as demand-related costs 9 

and allocating those costs to customer classes based on a coincident peak day demand 10 

methodology.  This approach was approved on the basis that the need for fixed cost resources 11 

such as pipeline capacity, third party storage contracts and other peaking resources is driven by 12 

the gas supply requirements of the firm sales customers. As such, these customer classes 13 

should be allocated costs based on their respective share of the required peak resource 14 

capacity. The Commission also approved BC Gas’ proposed regional gas cost allocation and 15 

gas cost rates for the Lower Mainland and Inland divisions as the gas commodity and 16 

midstream costs were managed as a single portfolio.  17 

After the expiration of its long term gas supply contracts, the Columbia service area was 18 

subsequently brought into the common gas supply portfolio and gas cost allocation 19 

methodology with the Lower Mainland and Inland divisions. 20 

 1993 Phase B Rate Design Application  3.3.221 

In April 1993, BC Gas filed the Phase B Rate Design Application, which considered the 22 

allocation of all other utility costs, other than gas supply costs.  The application also sought 23 

approval for the consolidation of the Lower Mainland, Inland and Columbia divisions and related 24 

postage-stamping of delivery rates for residential, commercial and general firm service 25 

customer classes (regional gas cost allocation remained in place).  To support this application, 26 

BC Gas filed a COSA study on both a regional and a consolidated basis.  The COSA study 27 

included industry accepted studies for the minimum system costs and customer weightings 28 

used to: 1) classify distribution costs into demand and customer related components; and 2) 29 

allocate customer related costs.  BC Gas determined the allocated cost of service of customer 30 

rate schedules with R:C to cost ratios and proposed a range of 90% to 110% on this ratio to be 31 

used as a guideline for setting rates. 32 

In August 1993, the Commission approved consolidation of the divisions for regulatory 33 

purposes, including the adoption of common accounting practices.31  Later that year, the 34 

Commission approved postage-stamp delivery rates for the Lower Mainland and Inland service 35 

                                                
29

  Commission Order G-92-91, dated September 23, 1991, established the two-phase rate design review process. 
30

  The fixed cost component of any commodity supply netback contracts then in place. 
31

  Commission Order G-68-93, dated August 13, 1993. 
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areas.32  The Commission did not approve the inclusion of the Columbia delivery rates in the 1 

postage stamping approved for the Lower Mainland and Inland divisions.33  However, the 2 

Commission permitted BC Gas to set the same rates for Columbia and approved a tariff 3 

applicable to all three divisions effective January 1, 1994.34  Since that time, the Columbia 4 

service area has had the same delivery rates and rate structures as the Lower Mainland and 5 

Inland service areas. 6 

In its decision regarding the Phase B Rate Design Application, the Commission approved the 7 

adoption of a consolidated set of General Terms and Conditions to be applied across the BC 8 

Gas service areas (other than Fort Nelson).35  The Commission also accepted BC Gas’ 9 

proposal to price interruptible service at a discount to firm service based on the value of service.  10 

The revised industrial rates came into effect on November 1, 1993 and the revised residential 11 

and commercial rates came into effect on January 1, 1994. 12 

The Commission directed BC Gas to bring forward a weather stabilization proposal and a 13 

general decoupling (RSAM) proposal that would serve to protect the utility from significant 14 

swings in revenue that could be caused by rate structures based on, for example, marginal cost 15 

pricing.  This matter was addressed in the 1994/1995 and 1996/1997 Revenue Requirements 16 

Applications, as described below. 17 

 1994/95 and 1996/97 Revenue Requirements Applications 3.3.318 

The 1994/95 Revenue Requirements application addressed the directive from the Commission 19 

in the Phase B Rate Design Application to bring forward a weather stabilization proposal and 20 

general decoupling proposal. The Commission approved the RSAM as a revenue stabilization 21 

account for the residential and commercial rate schedules covering the five month winter period.  22 

The RSAM was made effective on January 1, 1994.  In the Commission approved negotiated 23 

settlement agreement for the 1996/97 Revenue Requirements Application, the RSAM was 24 

extended to all twelve months of the year.   25 

 1996 Rate Design Application 3.3.426 

There have been two significant rate design proceedings since the 1991 Phase A and 1993 27 

Phase B rate design proceedings.  These two proceedings occurred in 1996 and 2001 and both 28 

built on the methodologies established in 1991 and 1993, with minor changes to the previously 29 

approved approach. The Commission’s orders from these proceedings re-affirmed the 30 

fundamental methodologies outlined above.   31 

                                                
32

  Page 10 of the Commission Order G-101-93 and Decision, dated October 25, 1993. 
33

  Page 10 of the Commission Order G-101-93 and Decision, dated October 1993 stated: “The Commission 
concludes that the Columbia Division is sufficiently different from the Inland and Lower Mainland Divisions that, as 
a matter of rate design principle, Columbia Division gas delivery charges for residential, commercial and general 
firm service customers should not be linked to those of Inland and Lower Mainland customers through postage-
stamping at this time.” 

34
  Commission Order G-101-93, dated October 25, 1993, BC Gas Tariff dated January 1, 1994, page R-1.1. 

35
  Postage stamping for the Fort Nelson division was not proposed in the 1993 Rate Design Phase B Application. 
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In 1996, BC Gas filed a rate design application which included a COSA study including a 1 

minimum system study (MSS).  BC Gas maintained that a reasonable guide for rate setting 2 

between customer classes was a range for R:C ratios between 90% and 110%.  A Negotiated 3 

Settlement Process (NSP) was undertaken and the resulting Negotiated Settlement Agreement 4 

(NSA) was approved by Commission.36  The key outcomes of the NSA were to: 5 

 improve revenue alignment among customer classes to better reflect the customer class 6 

cost of service; 7 

 establish a formula to estimate customer peak day demand for RS 5 and RS 25; 8 

 deem a 50% load factor for the RS 5 allocation of gas supply fixed costs; 9 

 increase the residential and commercial monthly basic charges in recognition of the 10 

higher level of fixed costs of serving these customers; and 11 

 introduce RS 23 for large commercial transportation service. 12 

 2000 Southern Crossing Pipeline Cost Allocation Application 3.3.513 

In 1997, BC Gas initiated an Integrated Resource Planning process to evaluate and select the 14 

most cost effective resource option to meet growing customer demand. Through the review 15 

process, the SCP project was selected and approved by the Commission in May 1999. 16 

Subsequently, and in order to determine the appropriate cost allocation treatment, BC Gas filed 17 

a SCP Cost Allocation Application in April 2000.  18 

In the April 2000 Application, BC Gas proposed that customers who benefit from new SCP 19 

capacity be allocated the costs of the new capacity. These benefits included: (a) use of new 20 

capacity to access diverse peaking supplies; (b) lower future cost of pipeline reinforcement in 21 

the Interior; (c) an enhanced ability to provide balancing of planned and actual gas loads; (d) a 22 

better security of supply; and (e) opportunities for incremental revenues from third parties.  23 

Aside from RS 22B customers,37 this approach proposed recovering SCP costs based on equal 24 

percentage increases in the contribution to delivery margin by customers.  Since the SCP would 25 

provide customers with both capacity and supply benefits, BC Gas proposed allocating costs to 26 

both sales and transportation customers. The Commission approved this proposal on an interim 27 

basis as part of the Phase 1 NSA (Order No. G-74-00). The matter was referred to the 2001 28 

Rate Design Application. On this basis the SCP costs were included in the delivery margin and 29 

allocated on the basis of the peak demand for each rate schedule to all non-bypass firm 30 

customers (except Columbia service area industrial customers served under RS 22B). 31 

                                                
36

  Commission Order G-98-96 dated October 7, 1996. 
37

  RS 22B customers were excluded because their supply arrangement was upstream of the Yahk pipeline 
interconnection point with SCP and separate from BC Gas’ supply portfolio. 
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 2001 Rate Design Application 3.3.61 

In August 2000, the Commission directed38 BC Gas to file another rate design application, which 2 

was filed on February 5, 2001. The focus of the 2001 Rate Design Application was the 3 

allocation of costs associated with newly completed capital projects39 prior to 2001.  The 2001 4 

Rate Design Application addressed three main issues:  5 

 The level of rates between classes, or revenue realignment;  1.6 

 The structure of existing rate classes; and 2.7 

 Revisions required to the General Terms and Conditions, particularly for transportation 3.8 

customers. 9 

 10 
At the request of participants of a workshop and prehearing conference, the Commission 11 

retained an independent rate design consultant, EES Consulting, to review the 2001 COSA 12 

study.  EES Consulting was tasked with validating the COSA model and assessing the extent to 13 

which BC Gas’ Cost of Service methodology corresponded to generally accepted rate setting 14 

practices.  This EES Consulting review verified the validity and robustness of the COSA study.   15 

The 2001 Rate Design Application was the subject of an NSP and the resulting settlement 16 

document was approved by Commission Order G-116-01. The approved settlement document 17 

included minor changes to the rate schedules. 18 

 Commodity Unbundling Applications (Customer Choice Program)  3.3.719 

Natural gas commodity unbundling (i.e., the Customer Choice Program) was part of the 2002 20 

Provincial Energy Policy which indicated that natural gas marketers would be permitted to sell 21 

directly to low-volume customers, and would be licensed in order to provide consumer 22 

protection. In response to this policy, the Commission directed BC Gas to update and reassess 23 

its unbundling program.40 In 2013, the Commission subsequently directed that unbundling for 24 

small volume customers should be implemented in two phases:41 25 

 Commercial customers were to have an unbundled option effective November 2004 (Phase 1.26 

1); 27 

 Residential customers in the second phase at some point in the future (Phase 2). 2.28 

 29 
As the first step of the unbundling process, the business rules of the Customer Choice Program 30 

were defined by the ESM, which was approved by the Commission in 2003.42 Under the ESM, 31 

                                                
38

  Commission Order G-75-00, dated August 4, 2000. 
39

  2001 Rate Design Application filed with the Commission February 5, 2001, p.1:  “With regard to the total cost of 
service, a significant change is the addition of a number of major capital projects to the infrastructure supporting 
the gas utility.  The most notable among these is the Southern Crossing Pipeline (SCP) project; others include the 
IBIS financial management system, the Mercury billing system, and new buildings and facilities.” 

40
  Commission Letter L-49-02 dated December 13, 2002. 

41
  Commission Letter L-14-03, dated April 16, 2003. 

42
  Appendix A to Commission Letter L-25-03, dated June 6, 2003. 
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gas marketers contract with gas customers and deliver commodity to FEI based on the 1 

normalized forecast of the gas marketers’ customers annual load requirements. 2 

Subsequently, in October 2003, the commodity unbundling application for small commercial 3 

customers was filed.  Upon the direction of the Commission, and to facilitate the implementation 4 

of the Customer Choice Program, the Gas Cost Reconciliation Account (GCRA) was separated 5 

into the  6 

Commodity Cost Reconciliation Account (CCRA) and the Midstream Cost Reconciliation 7 

Account (MCRA).  Although gas supply costs were split into two portfolios, the cost allocation 8 

methodology remained the same as was approved in 1991.  In December 2013, the 9 

Commission approved, among other matters, formats for new commercial RS 2U and RS 3U.43  10 

Commencing in May 2004, gas marketers were able to start enrolling commercial customers in 11 

the commercial unbundling program. 12 

In 2006, FEI (then Terasen Gas Inc.) filed a CPCN application for commodity unbundling for 13 

residential customers. The Commission approved the new RS 1U that outlined the residential 14 

unbundling service.44 15 

The Customer Choice Program is offered by FEI and is available today to all customers except 16 

those in Revelstoke and Fort Nelson. 17 

 2007 CPCN Application to Enter into a Storage and Delivery Agreement 3.3.818 

for the Mt. Hayes LNG Storage Facility 19 

On June 5, 2007, FEI (then Terasen Gas (Vancouver Island) Inc. or TGVI) submitted a CPCN 20 

application for approval to construct the Mt. Hayes LNG storage facility and to enter into a 21 

Storage and Delivery Services Agreement for the Mt. Hayes LNG storage facility.  On 22 

December 14, 2007, the Commission issued its decision, which stated: 23 

The Commission Panel agrees with TGVI, BC Hydro and Power Authority (BC 24 

Hydro or BCH) and BCOAPO that matters of cost and revenue allocation should 25 

be considered in a future rate design application.45 26 

 2010 and 2011 TGVI Revenue Requirements, Rates, Cost of Service, 3.3.927 

Rate Design and Revenue Deficiency Deferral Account Balance 28 

Application 29 

On June 29, 2009, FEI (then TGVI) filed an application for Approval of 2010 and 2011 Revenue 30 

Requirements, Rates, Cost of Service, Rate Design and Revenue Deficiency Deferral Account 31 

Balance as at December 31, 2008.  Included in the application was a proposal for the cost 32 

                                                
43

  Commission Order G-90-03, dated December 23, 2003. 
44

  Commission Order C-6-06, dated August 14, 2006. 
45

  Page 10 of the Commission Decision dated December 14, 2007 and Order C-9-07, dated November 15, 2007. 
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allocation of the Mt. Hayes LNG storage facility.  The Commission approved an NSA regarding 1 

the application.46  However, the NSA stated at page 17: 2 

The parties have differing views on the appropriate rate design. The Parties did 3 

not agree on an appropriate rate design, and did not agree on: 4 

a) Various cost allocation principles; 5 

b) R:C ratios; and 6 

c) The treatment of interruptible transportation revenues. 7 

 8 
As such, FEI’s proposals for the cost allocation of the Mt. Hayes LNG storage facility were not 9 

agreed to at that time 10 

 2012 Common Rates, Amalgamation and Rate Design Application 3.3.1011 

(2012 RDA) and 2013 Reconsideration of 2012 RDA 12 

On April 11, 2012, FEI and its affiliates filed an application with the Commission to amalgamate 13 

FEVI, FEW and FEI into a single entity and implement postage stamp rates across the 14 

amalgamated entity. In its application, FEI stated that it had been operating with a common 15 

management structure since the mid-2000s and that it viewed amalgamation as the next logical 16 

step towards integration. 17 

FEI conducted a COSA study that combined each of FEI’s utilities into an amalgamated entity 18 

and produced postage-stamp delivery, midstream, and commodity rates. FEI’s rate structure 19 

was adopted for the amalgamated entity due to FEI’s size in relation to other utilities and its 20 

more comprehensive service offerings. The customers of the other two utilities were allocated to 21 

FEI’s existing rate schedules based on their annual consumption threshold and contractual 22 

requirements. 23 

In February 2013, the Commission denied FEI’s application for common rates and declined to 24 

consider the issue of amalgamation.47 Following this decision, the Reconsideration and 25 

Variance of Order G-26-13 was requested in April 2013.  In the Reconsideration and Variance 26 

application, FEI requested a determination that the proposed amalgamation was in the public 27 

interest and that the proposed postage stamp rates for the amalgamated utility (excluding the 28 

service area of Fort Nelson) be approved. The Commission established Phase I of the 29 

reconsideration process on May 8, 2013 which resulted in Order G-100-13, establishing Phase 30 

II of the reconsideration process and ordering, among other things, that new evidence would be 31 

accepted.  On July 10, 2013, FEI provided new evidence regarding updated rate impacts for 32 

FEI, the level of integration of the FEI utilities, energy choices and efficiency programs as well 33 

as a report on FEVI’s credit rating. 34 

                                                
46

  Commission Order G-140-09, dated November 26, 2009. 
47

  Commission Order G-26-13, dated February 25, 2013. 
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In February 2014, the Commission approved FEI’s Reconsideration and Variance application 1 

with conditions.48  In its decision, the Commission panel determined that the amalgamation was 2 

beneficial and in the public interest and that it would provide economic and other benefits that 3 

were in the public interest to FEI customers as a whole. The Commission also determined that 4 

in the context of FEI as an amalgamated entity, rate stability for the larger group of ratepayers 5 

would improve with the implementation of common rates.  The Commission determined that FEI 6 

could adopt common rates for the amalgamated entity, subject to the Lieutenant Governor in 7 

Council’s consent (which was approved by OIC No. 300 dated May 23, 2014) and subject to 8 

confirmation that the amalgamation had been effected. The Commission directed FEI to file a 9 

comprehensive rate design application for the amalgamated entity no later than two years after 10 

the effective date of amalgamation. This Application is made pursuant to that direction and 11 

presents a number of proposals related to the structure and rates within the FEI rate schedules. 12 

 Application to Amend the Balancing Charges for Rate Schedules 23, 3.3.1113 

25, 26 and 27 14 

On May 13, 2014, FEI applied to the Commission to amend the balancing charges for monthly 15 

balancing gas applicable to transportation service under RS 23, RS 25, RS 26 and RS 27.  FEI 16 

proposed an increase in the balancing charges under these rate schedules to provide an 17 

incentive to shipper agents to become responsible for balancing their groups and to be less 18 

reliant on the monthly balancing gas sales from FEI.   At that time, FEI requested an increase to 19 

the existing charge per GJ for balancing gas to the Sumas daily price average for the month 20 

plus $0.10 per GJ. 21 

In its decision, the Commission determined that FEI had the tools to ensure shipper agents 22 

comply with the intent of the rate schedules and that FEI should endeavour to better utilize 23 

these tools and amend business practices to ensure compliance.  For these reasons, the 24 

application was denied.  However, the Commission recognized that there was the possibility of 25 

harm being caused to the core market gas customers and directed FEI to file a rate design 26 

application on monthly balanced transportation service. 27 

3.4 PAST DIRECTIVES AND COMMITMENTS 28 

Table 3-4 below provides a brief summary of past Commission Directives and FEI 29 

Commitments relevant to this Application. 30 

                                                
48

  Commission Order G-21-14, dated February 26, 2014. 
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Table 3-4:  Past Commission Directives and FEI Commitments 1 

FEI Application/Proceeding 
Applicable Directive(s)/Reference  

& FEI Response 

FEI Application for Approval of 
RS 22 Tariff Supplement No. G-
21 Firm Transportation Service 
Agreement for Central Heat 
Distribution Ltd. (Creative 
Energy Vancouver Platforms 
Inc.) 

Commission Order G-128-05, 
dated December 1, 2005 

1. The Commission approves for Terasen Gas, Tariff Supplement No. G-21 to provide firm transportation service to Central Heat, 
effective November 1, 2005, subject to the review of the Tariff Supplement No. G-21 rates in the next Terasen Gas rate design 
proceeding. 

 

FEI Response:  FEI has reviewed tariff supplement No. G-21 and submits a proposal for RS 22 Firm Transportation in Section 9 
of this Application.  

FEVI Application for CPCN and 
Approval of a Storage and 
Delivery Agreement and FEI 
Application for Approval of a 
Storage and Delivery Agreement 

Commission Order C-9-07, 
dated November 15, 2007 

In the Order, FEI was directed to comply with the directions of the Commission in the Reasons for Decision to follow.  On page 78 
of the Decision (from Section 8.0, Cost Recovery): 

In Reply, TGVI submits that it has not requested that the Commission approve any rate design proposal or any allocation of 
the costs or revenues associated with the Project as part of this Application. The Application includes illustrative cost 
allocations, but TGVI argues that the allocation of costs and the design of rates should be dealt with in a later proceeding, 
and that the regulatory review of this Application is not the appropriate venue for a rate design and cost allocation debate. 
TGVI also notes that both BC Hydro and BCOAPO agree in their Final Submission that allocation issues should not be 
determined in this proceeding (TGVI Reply Submission, p. 3). 

The Commission Panel considers the two cost allocation approaches were included to illustrate the potential range of rate 
impacts between the LNG and P&C alternatives. The Commission Panel agrees with TGVI, BC Hydro and BCOAPO that 
matters of cost and revenue allocation should be considered in a future rate design application. Therefore, the 

Commission Panel determines that, as per the Application, rate design is not part of this Decision and is not required for the 
other determinations the Commission Panel is required to make in this Decision. 

 

FEI Response:  FEI has included a proposal for cost allocation of the Mt. Hayes LNG storage facility in Section 6.3.4.4 of this 
Application. 

FortisBC Energy Utilities (FEU) 
Application for Reconsideration 
and Variance of Commission 
Order G-26-13 on the FEU’s 
Common Rates, Amalgamation 
and Rate Design Application 

Commission Order G-21-14, 
dated February 26, 2014 

5.  The FEU is to file a rate design application for the Amalgamated Entity no later than two years after the effective date of the 
amalgamation of the FEU and Terasen Gas Holdings Inc. 

Page 19 of the Decision (from Fort Nelson section): 

The Commission Panel agrees there would appear to be a logical inconsistency in maintaining regional rates for Fort Nelson. 
However, the Panel also notes that the Fort Nelson and District Chamber of Commerce, which intervened in both the Original 
Application and the Reconsideration Application, took no position on the Reconsideration Application as no reconsideration 
of rates as applicable to Fort Nelson was sought. The FEU may want to address this apparent inconsistency in its next rate 
design application. 

 

FEI Response:  FEI proposes a rate design for Fort Nelson in Section 13 of this Application. 
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FEI Application/Proceeding 
Applicable Directive(s)/Reference  

& FEI Response 

FEI Application for Approval to 
Amend the Balancing Charges 
for RS 23, RS 25, RS 26 and RS 
27 

Commission Order G-187-14, 
dated December 1, 2014 

2.  FEI is directed to file a rate design application on Monthly Balanced Transportation Service by no later than one year from the 
date of this order. 

 

FEI Response: The timing for the filing of a rate design application was extended by Order G-135-15 as described below. FEI 
provides a proposal for balancing provisions under Transportation Service in Section 10 of this Application. 

FEI Application for 
Reconsideration of Order G-187-
14 to Amend the Balancing Gas 
Charges for RS 23, RS 25, RS 
26 and RS 27 

Commission Order G-135-15, 
dated August 13, 2015 

1. The deadline for FortisBC Energy Inc. to file a Monthly Balancing Rate Design Application is extended to December 31, 2016. 

2. FortisBC Energy Inc. shall apply for a rate design on Monthly Balanced Transportation Service either as part of a broader rate 
design application as ordered by G-21-14, or as a separate filing along with the broader rate design application no later than 
December 31, 2016.  

FEI was directed to include a review or discussion of the following items for consideration in the rate design review regarding 
Monthly Balanced Transportation Service: 

 The ongoing need for continuing to offer Monthly Balanced Transportation Service and the value of providing such 
service. 

 The appropriate Balancing Charge to incent the appropriate behaviour across a range of market conditions. 

 The appropriate rate design mechanism to incent the appropriate behaviour not just at month-end but during the month 
as well. 

 The cost to the core customers of providing Monthly Balanced Transportation Service including both the instance where 
core resources are used to compensate for a positive imbalance as well as for a negative imbalance in a Monthly 
Balanced Transportation Service account. 

 The need for setting out imbalance tolerances in the tariff, whether these tolerances should apply to both positive and 
negative imbalances and including a review of the practices of other utilities in the region. 

 A review of the costs and benefits of the use of daily balanced transportation service in order to determine the 
applicability of this service for customers currently on Monthly Balanced Transportation Service and the impact of the two 
services on each other. 

3.  As ordered by G-135-15, FortisBC Energy Inc. is directed to add the following to the list of issues to be reviewed in the rate 
design on Monthly Balanced Transportation Service: 

 The appropriateness of the business practice of allowing transfers of imbalances between daily balanced and monthly 
balanced accounts. 

 The extent of FEI's use of core gas cost resources to balance the overall transportation service imbalances for each day 
and the cost to the core customers. 

 

FEI Response:  FEI submits a proposal for balancing provisions under Transportation Service in Section 10 of this Application. 
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FEI Application/Proceeding 
Applicable Directive(s)/Reference  

& FEI Response 

FEI Response to British 
Columbia Utilities Commission 
Order G-105-15 – Directive to 
Recalculate the Overhead and 
Marketing Charge 

Commission Order G-105-15, 
dated August 21, 2015 

On page 3 of the compliance filing, dated August 21, 2015, FEI stated the following: 

An updated Cost of Service Allocation (COSA) Study will be provided in the Comprehensive Rate Design Application (to be 
filed in 2016). FEI believes that the updated COSA will provide a more meaningful basis on which to conduct a further review 
of the OH&M charge for fueling station services. More specifically, the direct allocation of overhead and marketing dollars 
will be considered as a part of the COSA and may result in changes that affect the OH&M charge applicable to the 
CNG and Liquefied Natural Gas fueling station services. Thus, both FEI and the Commission will be in a more informed 
position to evaluate and review the OH&M charge following the update of the COSA study. 

 

FEI Response:  FEI submits a proposal for the overhead and marketing (OH&M) charge applicable to CNG and LNG Stations in 
Section 11 of this Application. 

 1 
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3.5 SUMMARY 1 

In this section, FEI has provided an overview of FEI, its sales and transportation business 2 

models, customer rate schedule segmentation and regulatory history.  This information has 3 

been provided as historical background to provide context regarding FEI’s existing rate design 4 

and proposed changes in the following sections of the Application. 5 
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4. STAKEHOLDER ENGAGEMENT 1 

4.1 INTRODUCTION 2 

Prior to filing this Application, FEI conducted a stakeholder engagement process consisting of 3 

information sessions, stakeholder workshops and a residential customer online survey.  FEI’s 4 

stakeholder engagement process informed customers and other stakeholders about its current 5 

rate design and the potential rate design changes that FEI was considering.  The workshops 6 

provided stakeholders with a forum to comment on and ask questions about FEI’s rate design 7 

and potential rate design changes.  Stakeholders were also provided the opportunity to bring 8 

rate design issues forward for FEI’s consideration. In addition, FEI conducted a survey of 9 

residential customers regarding rate design preferences and understanding.  FEI considered the 10 

comments and questions of stakeholders and the results of the residential survey in the rate 11 

design proposals set out in this Application.  12 

The remainder of this section is organized as follows: 13 

 Section 4.2 describes the participant funding made available to stakeholders to enable 14 

their participation in the engagement process; 15 

 Section 4.3 provides an overview of the information sessions and stakeholder 16 

workshops and the process that FEI developed to capture stakeholder comments and 17 

questions; 18 

 Section 4.4 sets out the key issues list developed as a result of the stakeholder 19 

workshops and where in the Application FEI has addressed these issues; 20 

 Section 4.5 describes the residential customer survey that FEI used to reach out to its 21 

residential customers in all service areas, including a survey specific to Fort Nelson. 22 

4.2 PARTICIPANT FUNDING   23 

FEI sought to provide customers and other stakeholders with opportunities to participate in FEI’s 24 

engagement process for this Application.  In order to enable stakeholder participation, FEI made 25 

funding available to representatives of customer groups and other stakeholders to cover their 26 

costs for participating in the sessions and workshops that would occur in advance of filing the 27 

Application.  As such, FEI developed Pre-Application Participant Funding Guidelines for funding 28 

that would be provided by FEI to qualifying stakeholders.  These guidelines are attached as 29 

Appendix 4-1 to the Application.  30 

FEI received requests for pre-application funding from five stakeholders, including: 31 

 the British Columbia Old Age Pensioners’ Organization, Active Support Against Poverty, 1.32 

Disability Alliance BC, Council of Senior Citizens’ Organizations of BC, Together Against 33 

Poverty Society, and the Tenant Resource and Advisory Centre et al. (BCOAPO);  34 
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 the B.C. Sustainable Energy Association and Sierra Club of British Columbia (BCSEA); 2.1 

 the Commercial Energy Consumers Association of British Columbia (CEC);  3.2 

 the Fort Nelson & District Chamber of Commerce (FNDCC); and  4.3 

 the Industrial Customer Group. 5.4 

 5 
Upon completing the stakeholder engagement process, FEI requested that stakeholders submit 6 

their pre-application cost claims. FEI received cost claims from the five stakeholders for a total 7 

of $102,619.59.  A breakdown of the claims by stakeholder is provided in Table 4-1 below. 8 

Table 4-1:  Pre-Application Participant Funding Cost Claims 9 

Stakeholder 
Consultant & 

Legal 
Travel/ 
Other TOTAL 

BCOAPO 18,367.70 $33.97 18,401.67 

BCSEA 14,738.85 720.57 15,459.42 

CEC 36,461.78 - 36,461.78 

FNDCC 480.00 1,614.96 2,094.96 

Industrial Customer Group 28,399.90 $1,801.86 30,201.76 

TOTAL $102,619.59 

 10 

As indicated in the Pre-Application Participant Funding Guidelines, FEI has captured the funding 11 

provided to stakeholders in the approved Rate Design Application deferral account.  As is the 12 

case with all additions to this deferral account, pre-application participant funding will be subject 13 

to Commission review and approval before being recovered from ratepayers.  14 

4.3 INFORMATION SESSIONS AND WORKSHOPS 15 

FEI’s stakeholder engagement process included a series of information sessions and 16 

workshops. Table 4-2 below summarizes the date and intended purpose of each the information 17 

sessions and workshops.  18 

Table 4-2:  Application Pre-Filing Consultation and Workshop Schedule 19 

Session Date (2016) Purpose of Session / Workshop 

Introductory Application 
Information Session  

February 26 Overview of application timing and purpose, introduction of 
stakeholders and project team members and brief issue 
identification discussion. 

Education & 
Background Information 
Session 

May 19 Overview of FEI sales and transportation service, including 
existing rate schedules and service offerings.  Overview of rate 
design process, including COSA study, segmentation and rate 
structure fundamentals.  Overview of FEI rate design history. 

Workshop 1A 

FEI COSA  

July 11 Discussion of preliminary COSA study results and allocations 
related to both the delivery and cost of gas.   
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Session Date (2016) Purpose of Session / Workshop 

Workshop 1B 

FEFN Workshop  

July 27 Discussion of preliminary COSA study results for Fort Nelson  
and discussion of other issues identified for Fort Nelson rate 
design. 

Workshop 2 

Transportation Review 

August 12 Overview of transportation service business model. Discussion 
of identified transportation service issues and options and 
considerations for evaluation for changes. 

Workshop 3 

Rate Design & 
Segmentation 

August 31 Discussion of rate design and segmentation options under 
consideration by FEI.  

 Information Sessions  4.3.11 

FEI’s information sessions were intended to provide stakeholders with information and an 2 

understanding of all aspects of FEI’s rate design, including FEI’s service models, rate design 3 

process, rate design concepts and rate design methodologies. 4 

FEI’s stakeholder engagement process started with an introductory information session in 5 

February 2016.  The objective of this initial information session was to provide an overview of 6 

the Application timing and purpose, to introduce FEI’s project team members, to introduce 7 

stakeholders to FEI and to one another and to facilitate a brief discussion of the rate design 8 

issues identified by FEI at that time.  9 

FEI conducted a second information session in May 2016.  This second session provided an 10 

overview of FEI’s sales and transportation service business models and rate design concepts, 11 

studies, methodologies and process. 12 

FEI received positive feedback from stakeholders regarding FEI’s explanation of the context of 13 

the Application.  Specific feedback, notes, action items and key issues from these sessions are 14 

included in the meeting notes attached in Appendix 4-2.  A reference to where key issues from 15 

the information sessions are addressed in the Application is provided in Table 4-3. The 16 

feedback from the information sessions is also noted in the relevant sections of the Application. 17 

4.4 WORKSHOPS 18 

Subsequent to the two information sessions described above, FEI conducted four workshops on 19 

specific rate design topics. The objective of the workshops was to engage stakeholders and to 20 

collaborate in understanding, compiling and summarizing a key issues list which could then be 21 

used to focus the scope of the Application.    22 

FEI prepared and circulated discussion guides one to two weeks in advance of each workshop 23 

to allow stakeholders to prepare and to participate effectively at the workshops.  The discussion 24 

guides are included as Appendix 4-3 to the Application. 25 

The topic-specific workshops were useful in garnering feedback from stakeholders on issues 26 

identified by FEI and potential options that FEI was considering for the rate design. These 27 

workshops also provided stakeholders with an opportunity to bring forward other discussion 28 
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topics related to the Application. A number of suggestions were made to improve the 1 

understanding of issues and content of the Application. These requests were noted as action 2 

items in the workshop notes.  3 

A workshop summary, including action items and key issues, was circulated to stakeholders 4 

approximately two weeks after each workshop and offered an opportunity for stakeholders to 5 

provide additional comments.49
  FEI offered to meet with stakeholders for further clarification on 6 

the topics discussed during the sessions and the workshops.  7 

Action items arising from the workshops were addressed in the workshop notes or are being 8 

addressed in the Application. A consolidated workshop issues list is provided in Table 4-3 9 

below. 10 

4.5 WORKSHOP ISSUES LIST 11 

Table 4-3 below provides a consolidated list of the issues raised in the four workshops   12 

together with a reference to where each issue is addressed in the Application, as applicable.  13 

Table 4-3:  Application Workshops – Consolidated Workshop Issues List 14 

Workshop Issues List Reference 

Workshop 1A – FEI COSA: July 11, 2016 

1.  Demand Side Management (DSM) costs classification.  

Should DSM costs be energy related or customer 

related? 

DSM costs are discussed in Section 

6.3.5.5. 

2.  Tilbury Expansion project costs and revenues.  

Request for 2018 cost of service and forecast revenues or 

10 year levelized costs and revenues 

The proposed treatment of the Tilbury 

Expansion Project is discussed in 

Section 6.3.2.3. 

3.  Treatment of SCP in the COSA model.  

Why do the recommended changes make sense? 

The treatment of SCP is discussed in 

Section 6.3.4.5. 

4.  Treatment of Bypass customers.  

Is it possible to quantify and allocate bypass costs to 

these customers? 

The treatment of Bypass customers is 

discussed in Section 6.3.1.5. 

5.  Treatment of interruptible customers.  

Does it make sense to allocate any demand related costs 

to interruptible customers? 

The treatment of interruptible 

customers is discussed in Section 9.6 

for RS 7/RS 27 and Section 9.8 for RS 

22. 

6.  R:C ratios – range of reasonableness.  

If outside the range of reasonableness, will FEI rebalance 

to unity or within the range of reasonableness given other 

rate design considerations? 

The R:C for the customer rate 

schedules are provided in Section 6.5 

                                                
49

  No comments were received from any stakeholder regarding the circulated meeting notes. 
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Workshop Issues List Reference 

Workshop 1B – Fort Nelson: July 27, 2016 

7.  Common Rates. 

Confirm that FEI will not be proposing the adoption of 

common rates for Fort Nelson in the Application. 

FEI confirms that it is not proposing 

common rates for Fort Nelson at this 

time; a discussion on this topic will be 

provided in Section 13 to be filed in the 

supplemental filing on February 2, 

2017. 

8.  Rebalancing “Option 3”.   

Shift revenues to RS 25 to rebalance RS 2.1 and RS 2.2 

and RS 25 (leave RS 1 at 92% R:C ratio). 

The Fort Nelson R:C ratios and the 

rebalancing will be discussed in 

Section 13 to be filed in the 

supplemental filing on February 2, 

2017. 

9.  Investigate and report on Fort Nelson midstream costs 

and cost allocation. 

Should the midstream costs be zero for Fort Nelson due 

to the direct tap at the Spectra plant? 

The cost allocation of midstream costs 

to Fort Nelson customers will be 

discussed in Section 13 to be filed in 

the supplemental filing on February 2 

2017.  

Workshop 2 – Transportation Service Review: August 12, 2016 

10.  Monthly versus Daily Balancing. 

Confirm that FEI will be proposing to have all customers 
daily balanced as discussed at the workshop. 

Confirm that FEI will not undertake financial evaluation for 
the value of daily versus monthly balancing. 

The FEI daily balancing proposal is 

discussed in Section 10.6.3. 

11.  Balancing tolerance and value.  

There is general agreement that some value exists for 
FEI’s balancing services. The Black & Veatch 
methodology as presented at the workshop is one option 
to value FEI balancing services for different tolerance 
levels. However, FEI needs to show an alternative 
method to value these balancing services. 

FEI to recommend tolerance levels based on further 
evaluation. 

FEI needs to develop an appropriate mechanism to 
capture the balancing service value for transportation 
customers. 

FEI proposes a 10% balancing 

tolerance in Section 10.7.7. 

Workshop 3 – Rate Design & Segmentation: August 31, 2016 

12.  Application approach. 

FEI identified adjustments to residential, commercial and 
industrial rate design. Prior to making any final proposals, 
FEI will consider whether a change is required from the 
status quo. FEI will use rate design principles to identify 
the problem that exists (if any) and evaluate the options 
to resolve the problem and make proposals based on 
rate design principles. 

The status quo and other options that 
were considered are identified in each 
of the sections where a rate design 
change has been proposed in this 
Application. 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 4:  STAKEHOLDER ENGAGEMENT PAGE 4-6 

Workshop Issues List Reference 

13.  Rebalancing. 

FEI will consider margin to cost ratios for rebalancing.  

FEI considers the R:C and margin to 
cost ratios in Section 6.5. 

14.  Residential Rate Design. 

Confirm whether FEI will be considering adjusting the 
ratio of the Basic Charge to the variable charge. 

Include a comparison of variable rate of the residential 
customer versus the marginal cost. 

FEI’s marginal cost study is provided in 
in Appendix 4-4 of the Application.  A 
summary the study is included in 
Section 7.4. 

15.  Commercial Rate Design. 

Confirm whether FEI will be evaluating changing the 
threshold to 1,600 GJ between RS 2 and RS 3/RS 23 as 
an alternative option. 

The option to move the customer 
segmentation threshold to the revised 
economic crossover point at 1,400 GJ 
(revised from 1,600) is discussed in 
Section 8.6.2. 

16.  Industrial Rate Design. 

For RS 5/RS 25, FEI will consider if any adjustments are 

required at this time considering that changes made to 

the rates for RS 5/RS 25 will have a ripple effect on rates 

for other rate schedules such as RS 7/RS 27, RS 22 and 

RS 1. 

A review of RS 5/RS 25 is provided in 
Section 9.5 and a review of how 
changes to RS 5/RS 25 affect RS 7/RS 
27 in Section 9.6.5 and RS 22 are 
provided in Section 9.8.5. 

 1 

4.6 RESIDENTIAL CUSTOMER RESEARCH SURVEY  2 

FEI worked with a BC-based independent research company, Sentis Research Inc (Sentis), to 3 

conduct an online survey of residential customers’ rate design preferences and understanding.  4 

The survey covered all of FEI’s service areas, including a survey specific to Fort Nelson.  In the 5 

following sections, a brief summary of the survey methodology, scope and results is provided.  6 

The details of the survey methodology, questions and results are provided in a report by Sentis 7 

attached as Appendix 4-5 to the Application. 8 

 Survey Methodology and Scope 4.6.19 

The Sentis survey was conducted using an online consumer panel. Some of the key features of 10 

the survey method are as follows: 11 

 An 8 to 9 minute online survey with residential customers across the province was 12 

administered from July 25 to August 2, 2016; 13 

 Qualified respondents were individuals who are FEI gas customers and who make 14 

payment decisions or review the FEI bills; 15 

 The survey of FEI’s customers outside of Fort Nelson used a total recommended sample 16 

size of 750 (250 for each of Metro Vancouver, Vancouver Island and the Interior).  This 17 

resulted in 753 final surveys in these regions;  18 
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 The final data set was weighted geographically to accurately reflect FEI’s residential 1 

customer base across the province; and 2 

 For Fort Nelson, Sentis accessed approximately 600 publicly available landline 3 

telephone numbers, resulting in 65 final surveys. 4 

 5 
The survey questionnaire was mainly focused on residential customers’ understanding of 6 

current rates and bill determinants and an assessment of their preferences regarding various 7 

rate design considerations and different rate structures. The survey gathered information 8 

regarding residential customers’: 9 

 Understanding of the current rate structure and bill determinants; 10 

 Preferences regarding various rate design considerations; 11 

 Assessment of different rate structures (flat rate, inverted rates and declining block 12 

rates) 13 

 Knowledge of the Commission’s role and perception of FEI among residential 14 

customers. 15 

 16 
The Fort Nelson residential customers' survey covered similar topics.  However, due to the 17 

differences between FEI and Fort Nelson rate structures and bill components, the questions 18 

were slightly different.  Fort Nelson customers were specifically asked if they would prefer to 19 

switch to an unbundled rate structure similar to FEI. 20 

 Summary of Results 4.6.221 

A summary of the results from the online survey for residential customers is provided below.  22 

The residential customer survey results are discussed in more detail for FEI in Section 7.4 and 23 

for Fort Nelson in Section 13 which will be filed on February 2, 2017, as part of FEI’s 24 

supplemental filing.  FEI used the resulting survey information to inform its residential rate 25 

design proposals in the Application.  26 

A summary of survey results is provided in Table 4-4 below.  27 

Table 4-4:  Summary of Survey Results 28 

Survey Topic Summary of Survey Results 

Understanding of 

current rates and bill 

determinants 

FEI and Fort Nelson customers are fairly familiar with their respective current 

rates and bill determinants. 

Preferences regarding 

rate design 

considerations 

FEI and Fort Nelson customers consider that ease of understanding is a critical 

rate design principle.  FEI and Fort Nelson customers’ preferences differ on the 

issue of appropriate price signals: Fort Nelson customers placed less 

importance on rates that encourage users to use less natural gas and/or avoid 

gas usage during winter. 
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Survey Topic Summary of Survey Results 

Assessment of rate 

structures 

A flat rate is considered by FEI and Fort Nelson customers to be the easiest to 

understand and lead to more stable monthly bills. FEI and Fort Nelson 

customers’ responses differed regarding which rate structure would most 

effectively ensure the efficient use of the system. 

Knowledge of 

Commission role and 

perception of FEI 

FEI and Fort Nelson customers are generally aware that the Commission 

reviews and approves FEI’s natural gas rates and charges. The perception of 

FEI is relatively favourable. However, FEI customers outside of Fort Nelson 

have a more favourable view than Fort Nelson customers. 

Unbundling of FEFN 

rates 

Fort Nelson customers were relatively favourable to unbundling Fort Nelson 

rates similar to FEI’s unbundled rates.  

4.7  SUMMARY OF STAKEHOLDER ENGAGEMENT   1 

The Rate Design Application stakeholder engagement process included communication and 2 

consultation with stakeholders through activities such as stakeholder information sessions, topic 3 

specific workshops, stakeholder meetings, a residential customer survey and web 4 

communication. To ensure that customers and stakeholders had the opportunity and ability to 5 

participate in the engagement process, FEI made funding available to eligible participants prior 6 

to filing the Application.  7 

The pre-filing stakeholder engagement process was effective in discussing, compiling, and 8 

considering feedback on key issues related to this Application, which should lead to a more 9 

efficient regulatory review process. Stakeholders at the information sessions and workshops did 10 

not identify major concerns with FEI’s existing rate design.  Nevertheless, FEI has compiled a 11 

key issues list as shown in Table 4-3. These key issues have been used by FEI to focus the 12 

scope of this Application.  13 

The residential customer survey conducted by FEI for all service areas was helpful in 14 

understanding residential customers’ knowledge of FEI’s existing rates and preferences 15 

regarding rate design considerations, such as rate design principles and rate structures. Based 16 

on the feedback from the survey, residential customers are generally aware of the existing rate 17 

structure, including applicable charges on their bills. Residential customers identified ease of 18 

understanding as a key rate design principle and were favourable to the flat rate structure that 19 

FEI has in place for all its service areas, except Fort Nelson.  Fort Nelson residential customers 20 

are generally favourable to unbundling the rate structure (similar to FEI rates) for simplicity and 21 

transparency and supportive of the flat rate structure for delivery rates. 22 

As discussed in this section, FEI has broadly engaged its stakeholders with respect to the 23 

Application. Feedback obtained through the stakeholder engagement process has been 24 

considered and incorporated into the Application where appropriate. 25 
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5. LEGAL CONTEXT, RATE DESIGN PRINCIPLES AND 1 

GOVERNMENT POLICY 2 

5.1 INTRODUCTION 3 

Three overarching considerations were taken into account in the proposed amendments to 4 

FEI’s rate design.  First, the legal context sets out the rules by and manner in which the 5 

Commission may fix customer rates.  Second, rate design is guided by the widely accepted rate 6 

design principles identified by Dr. Bonbright in his seminal work, Principles of Public Utility 7 

Rates.50 Third, government policy establishes energy policy objectives, including objectives 8 

related to energy efficiency, greenhouse gas (GHG) reduction and economic development.   9 

Each of these three overarching considerations is described in the subsections below.  10 

5.2 LEGAL CONTEXT  11 

The Commission’s rate-setting determinations are set out in sections 58 to 61 of the UCA.  A 12 

brief synopsis of these sections is provided below.  13 

 Section 58 of the UCA addresses the situations in which the Commission may order 14 

amendment of rate schedules. It states that the Commission may (on its own motion or 15 

through a complaint by a public utility or other interested person) after a hearing 16 

determine the just, reasonable and sufficient rates to be observed and in force. 17 

 Section 59 of the UCA addresses the issue of rate discrimination.  It states that a public 18 

utility must not make, demand or receive “an unjust, unreasonable, unduly discriminatory 19 

or unduly preferential rate for a service provided by it.” Section 59 of the UCA also 20 

provides that a rate is “unjust” or “unreasonable” if the rate is: (a) more than a fair and 21 

reasonable charge for service of the nature and quality provided by the utility; (b) 22 

insufficient to yield a fair and reasonable compensation for the service provided by the 23 

utility, or a fair and reasonable return on the appraised value of its property; or (c) unjust 24 

and unreasonable for any other reason. 25 

 Section 60 of the UCA provides broad rate-setting guidelines for the Commission to 26 

consider when determining rates. In setting a rate, the Commission must consider all 27 

matters that it considers to be proper and relevant affecting the rate. The Commission 28 

must have due regard to the setting of a rate that is not “unjust” and “unreasonable” 29 

within the meaning of section 59, provides the utility a fair and reasonable return on any 30 

expenditure made by it to reduce energy demands, and  encourages public utilities to 31 

increase efficiency, reduce costs and enhance performance.  32 

o Section 60(b.1) of the UCA gives discretion to the Commission to “use any 33 

mechanism, formula or other method of setting the rate that it considers advisable, 34 

                                                
50

  James C. Bonbright, Albert L. Danielsen, David R. Kamershen, Principles of Public Utility Rates, second edition, 
1988, pp. 383-384. 
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and may order that the rate derived from such a mechanism, formula or other 1 

method is to remain in effect for a specified period”.  2 

o Section 60(c) of the UCA provides general guidelines for utilities with more than 3 

one class of service and states that the Commission must: (i) segregate the 4 

various kinds of service into distinct classes of service; (ii) in setting a rate to be 5 

charged for the particular service provided, consider each distinct class of service 6 

as self-contained unit; and (iii) set a rate for each unit that it considers to be just 7 

and reasonable for that unit, without regard to the rates set for any other unit.   8 

 Section 61 of the UCA requires a public utility to file rate schedules with the 9 

Commission, to receive the Commission’s approval before rescinding or amending a 10 

schedule and to charge only those rates that are in accordance with the filed schedules.  11 

5.3 RATE DESIGN PRINCIPLES 12 

In conducting its rate design, FEI applies the rate design principles identified by Dr. Bonbright.  13 

FEI uses these principles to identify issues with the current design and to select rate design 14 

solutions.   15 

The principles adopted by FEI for rate design, and as articulated by the Commission in a 16 

previous BC Hydro Decision51, in no particular order, are: 17 

 Principle 1: Recovering the Cost of Service; the aggregate of all customer rates and 18 

revenues must be sufficient to recover the utility’s total cost of service. 19 

 Principle 2: Fair apportionment of costs among customers (appropriate cost recovery 20 

should be reflected in rates). 21 

 Principle 3: Price signals that encourage efficient use and discourage inefficient use. 22 

 Principle 4: Customer understanding and acceptance. 23 

 Principle 5: Practical and cost-effective to implement (sustainable and meet long-term 24 

objectives). 25 

 Principle 6: Rate stability (customer rate impact should be managed). 26 

 Principle 7: Revenue stability. 27 

 Principle 8: Avoidance of undue discrimination (interclass equity must be enhanced and 28 

maintained). 29 

 30 
FEI does not apply the eight principles above in any priority or with any particular weighting.  31 

Rate design is a complex balancing process as it frequently requires the application of multiple, 32 

and sometimes conflicting, principles and the consideration of viewpoints from various 33 

                                                
51

  Commission Decision and Order G-45-11, dated March 14, 2011, in the BC Hydro Residential Inclining Block Re-
Pricing Application. 
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stakeholders.  In addition, different rate design principles may have varying levels of importance 1 

in different contexts.  FEI therefore applies its experience and judgment to consider and balance 2 

the most relevant principles in a given context when identifying rate design issues and 3 

proposing rate design solutions.  Rate design should strive to strike a balance among competing 4 

rate design principles based on specific characteristics of customers in each rate schedule. 5 

5.4 GOVERNMENT POLICY 6 

In addition to the eight rate design principles, FEI considers government policy as reflected in 7 

published government energy policy documents, and the legislation and regulations 8 

implementing those policies.  9 

One of the major developments since FEI’s rate design proceeding in 2001 is the 10 

implementation of the provincial government’s climate action and energy policies. The overall 11 

thrust of these policies for FEI is twofold: (i) to promote energy efficiency and conservation 12 

through demand side and tax measures to curb GHG emissions; and (ii) to promote the role of 13 

natural gas in the transportation sector.  14 

A summary of the most relevant government policies and regulations and their impact on FEI’s 15 

rates is provided below. 16 

 2007 BC Energy Plan and the Resulting Regulations 5.4.117 

The 2007 BC Energy Plan was released on February 27, 2007.  Many of the policies outlined in 18 

the plan focused on the need for reduced energy use and energy conservation through policies 19 

that would encourage utilities, consumers, as well as builders and developers, to pursue cost 20 

effective and competitive demand-side measures. These policies were followed by an 21 

announcement on February 19, 2008 that introduced the B.C. carbon tax.  22 

To implement the policies items outlined in the 2007 BC Energy Plan and the carbon tax, the 23 

provincial government passed legislation in the spring of 2008, including the following: 24 

 Greenhouse Gas Reduction Targets Act; 25 

 Utilities Commission Amendment Act, 2008; 26 

 Greenhouse Gas Reduction (Renewable and Low Carbon Fuel Requirements) Act; 27 

 Greenhouse Gas Reduction (Emission Standards) Statutes Amendment Act, 2008; and 28 

 Carbon Tax Act. 29 

 30 
The carbon tax came into effect in July 2008, starting at $10/tonne of GHG emissions and 31 

increasing by $5 per tonne each year to $30/tonne in July 2012 where it has remained since 32 

then. Natural gas consumers in B.C. currently pay a volumetric charge of $1.49/GJ in carbon 33 

tax. As a volumetric charge, the carbon tax acts as a price signal to consumers to reduce 34 

natural gas consumption. Any future increases in carbon tax, such as those being contemplated 35 
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by the recently-announced Pan-Canadian Framework on Clean Growth and Climate Change52 1 

will further increase the price signal for reduced natural gas usage. 2 

There have been amendments to the legislation listed above. For instance, the Utilities 3 

Commission Amendment Act, 2008 introduced amendments to the UCA that were designed to 4 

encourage public utilities to reduce GHG emissions and provided authority for the Demand-Side 5 

Measures Regulation (enacted in November 2008).  The Demand-Side Measures Regulation 6 

sets out rules that the Commission must use when assessing the adequacy of a demand-side 7 

measure portfolio and the cost-effectiveness of demand-side measures proposed by a public 8 

utility.  On July 10, 2014, the provincial government modified the Demand-Side Measures 9 

Regulation through B.C. Reg. 141/2014. This amendment raised the low income program 10 

eligibility threshold and added a deemed list of eligible low income customers.  11 

The cumulative and individual impacts of these regulations on the cost of natural gas for FEI’s 12 

customers have been significant. The Carbon Tax Act, for example, had a direct impact on FEI’s 13 

customers’ monthly bill amounts and bill components.  Another significant impact of government 14 

policies on FEI’s rate structure relates to the 2010-2011 Revenue Requirements NSA (2010-15 

2011 NSA).  Consistent with government energy policies, parties to the 2010-2011 NSA agreed 16 

to hold the Basic Charge constant at 2009 levels and to increase the volumetric Delivery Charge 17 

to recover the approved revenue requirements. Since the 2010-2011 NSA, all delivery margin 18 

increases have been allocated to the volumetric Delivery Charge.  The impact of this allocation 19 

is discussed in more detail in Section 7 of the Application.  Furthermore, the foundation of FEI’s 20 

DSM programs and their corresponding costs (which are reflected in FEI’s COSA model) are 21 

based on the Utilities Commission Amendment Act, 2008 and the Demand-Side Measures 22 

Regulation. 23 

 2010 Clean Energy Act (CEA) 5.4.224 

On April 28, 2010, the B.C. government announced the Clean Energy Act (CEA). The CEA set 25 

provincial energy objectives and mechanisms, including those for electricity self-sufficiency, 26 

clean or renewable energy, energy efficiency, GHG emission reductions and fuel switching to 27 

lower carbon intensity energy. The CEA’s new definition for “demand side measure” excluded 28 

programs designed to encourage fuel switching that would have the impact of increasing GHGs 29 

in the province. 30 

On May 14, 2012, through the Greenhouse Gas Reduction (Clean Energy) Regulation (GGRR), 31 

the provincial government established several “prescribed undertakings” to encourage the 32 

adoption of natural gas as a transportation fuel in the province. The government’s press release 33 

stated that the GGRR allows utilities to deliver natural gas transportation programs, including 34 

opportunities to: 35 

 Offer incentives to transportation fleets that would use natural gas, such as buses, trucks 36 

or ferries; 37 
                                                
52

  https://www.canada.ca/en/services/environment/weather/climatechange/pan-canadian-framework/climate-change-
plan.html  

https://www.canada.ca/en/services/environment/weather/climatechange/pan-canadian-framework/climate-change-plan.html
https://www.canada.ca/en/services/environment/weather/climatechange/pan-canadian-framework/climate-change-plan.html
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 Build, own and operate CNG fueling stations or LNG fueling stations; and 1 

 Provide training and upgrades to maintenance facilities to safely maintain natural gas-2 

powered vehicles. 3 

 4 
The GGRR was the first legislation which recognized the role of natural gas as a cost-effective 5 

means of reducing GHG emissions in the transportation sector. 6 

On November 28, 2013, the provincial government amended the GGRR to include mine haul 7 

trucks and locomotives as vehicles eligible for incentives, while increasing expenditure caps on 8 

items such as grants for safety practices or maintenance facilities, expenditures on stations and 9 

a tanker truck load-out facility.   10 

More recently, in August 2016, the GGRR was again amended (B.C. Reg. 214/2016) to expand 11 

the eligibility criteria for incentives and to introduce two new prescribed undertakings: one for 12 

incentives to support the adoption of natural gas for remote power generation; and a second for 13 

LNG storage and infrastructure to enhance the LNG distribution network to serve LNG 14 

customers. 15 

The CEA and GGRR underpin FEI’s current NGT programs. CEA sections 18(2) and (3) set 16 

limits on the Commission’s jurisdiction over prescribed undertaking expenditures by a public 17 

utility.53  These sections of the CEA, as well as subsequent amendments to the GGRR, 18 

informed the Commission’s determinations regarding revenue and cost treatment for these 19 

programs, which has directly impacted FEI’s cost allocation model and rates. For instance, the 20 

Commission’s decision to allow the recovery of any revenue shortfalls from FEI’s NGT programs 21 

in the rates of non-bypass customers was a direct result of the CEA and its subsequent 22 

amendments.54 23 

 LNG Service and Direction No. 5 5.4.324 

A number of aspects of FEI’s LNG service are the subject of Direction No. 5 to the Commission, 25 

which was issued in November 2013 (B.C. Reg. 245/2013) and amended on December 22, 26 

2014 (B.C. Reg. 265/2014).  27 

Direction No. 5 has a number of direct impacts on the Application. First, RS 46 – LNG Sales, 28 

Dispensing and Transportation Service, and RS 50 – Large Industrial Transportation Service 29 

Rate Schedule, were established by Direction No. 5 and therefore not subject to change in this 30 

Application. Second, the costs and forecast revenues from projects exempt from review by 31 

Direction No. 5 and that are forecast to be completed by 2018 are included in FEI’s COSA 32 

model and described in Section 6.3.2 as “known and measurable changes”.  Third, the impact of 33 

                                                
53

  Section 18(2) of the CEA requires the Commission to permit a public utility carrying out a prescribed undertaking 
to recover sufficient revenues to recover the costs of the prescribed undertaking. Section 18(3) of the CEA states 
that, “the commission must not exercise a power under the UC in a way that would directly or indirectly prevent a 

public utility referred to in subsection (2) from carrying out a prescribed undertaking”. 
54

  For instance, please refer to Commission letter L-42-14 dated 2014-08-08 regarding the rate treatment of 
expenditures under the GGRR. 
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the FEI and BC Hydro letter agreement regarding the Burrard Thermal and the BC Hydro IG 1 

facilities’ demand, as set out in Direction No. 5, is considered in FEI’s COSA model. 2 

The major components of Direction No. 5, as amended, are described below.   3 

Rate Schedule 46 – LNG Sales, Dispensing and Transportation Service 4 

Direction No. 5 established a new tariff for LNG service provided by FEI from LNG facilities such 5 

as Tilbury and Mt. Hayes, as well as for optional LNG transportation service if a customer elects 6 

such an optional service.  This new tariff was called RS 46.  Direction No. 5 provides that the 7 

Commission must not do anything to amend, cancel or suspend the LNG rate schedule, except 8 

on application by the utility.  RS 46 became the replacement for RS 16, which was the rate 9 

schedule that had been approved by the Commission for LNG sales on a pilot program basis.  10 

Additional Expansion at the Tilbury LNG Facility (Phase 1A and 1B) 11 

At its inception, Direction No. 5 exempted expenditures of up to $400 million on the expansion 12 

of the Tilbury LNG facility from the Commission’s CPCN requirements. The 2014 amendment to 13 

Direction No. 5 structured the Tilbury LNG facility expansion project into two separate phases 14 

(Phases 1A and 1B).  Each phase is subject to a cap of $400 million plus construction carrying 15 

costs (the equivalent of Allowance for Funds Used during Construction (AFUDC)).  Phase 1A of 16 

Tilbury expansion is identified as the initial CPCN exemption of $400 million plus AFUDC and 17 

feasibility and development costs defined in Direction No. 5.  Phase 1B of Tilbury expansion 18 

includes an additional CPCN exemption for a second $400 million plus AFUDC and feasibility 19 

and development costs to provide additional liquefaction capacity, but not including storage. The 20 

liquefaction capacity of Phase 1B must be 70% contracted (on average) over the first 15 years 21 

of operation before proceeding with construction.   22 

Rate Schedule 50 – Large Industrial Transportation Service Rate Schedule 23 

The 2014 amendment to Direction No. 5 established a new tariff for firm transportation service 24 

for large volume industrial customers called RS 50.  Among other things, the terms and 25 

conditions of RS 50 include a minimum firm demand of 45 TJ/Day and a contract term of at 26 

least 15 years. The structure of RS 50 is designed to generate incremental revenues to recover 27 

the costs of incremental capital investments required to serve RS 50 customers, and to provide 28 

additional contributions to benefit existing natural gas rate payers, beyond recovering the costs 29 

associated with the incremental capital investments. 30 

Transmission Project CPCN Exemptions 31 

The 2014 amendment to Direction No. 5 also exempts the following transmission projects from 32 

the Commission’s CPCN review requirements:  33 

 the Coastal Transmission System (CTS) capacity expansion projects, including four 1.34 

transmission pressure (TP) projects: three projects on the Lower Mainland system (Cape 35 

Horn to Coquitlam, Nichol to Port Mann, Nichol to Roebuck), and one on Tilbury Island to 36 

increase pipeline capacity into the LNG plant; and 37 
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 the Eagle Mountain Gas Pipeline Project. 2.1 

FortisBC Energy - BC Hydro Letter Agreement: 2 

The 2014 amendment to Direction No. 5 also directed the Commission to issue an order setting 3 

a letter agreement between FEI and BC Hydro as a rate.  The letter agreement deals with BC 4 

Hydro’s much-reduced need to transport gas across the FEI system after the closure of Burrard 5 

Thermal.  After the closure occurs, BC Hydro will only require transportation capacity to deliver 6 

gas to the BC Hydro IG facility on Vancouver Island.  In addition, the letter agreement permits 7 

BC Hydro, under certain conditions, to use its delivery capacity to deliver gas to the Woodfibre 8 

LNG facility, if (and when) that facility goes into service.  9 

 Postage Stamp Rate-Making 5.4.410 

The government of B.C. continues to support a policy for postage stamp rate making.  On July 11 

9, 2013, the BC Ministry of Energy and Mines issued a letter to the Commission in support of 12 

FEI’s application for common rates.  The letter notes the following: 13 

From a public policy perspective, the Ministry is of the opinion that a common 14 

rate resulting from the proposed amalgamation of FortisBC Energy Utilities will 15 

have benefits for all Fortis BC Energy customers in British Columbia. 16 

Government policy has been to promote access to energy services on a postage 17 

stamp rate basis so that all British Columbians benefit from access to services at 18 

the lowest average cost.55 19 

 20 
The B.C. Ministry of Energy and Mines has also issued a letter to the Commission, dated 21 

September 17, 2015, stating that postage stamp ratemaking continues to be provincial 22 

government policy.  In this letter, the Ministry states that:  23 

Postage stamp rates provide access to services at the lowest average cost, 24 

promote investment equality across BC Hydro’s service area, streamline 25 

regulatory requirements and effective utility management, and minimize potential 26 

regional rate impacts as BC Hydro invests in its infrastructure.56 27 

 28 
Consistent with the above policy, the Commission has approved a postage stamp rate across 29 

FEI’s service areas, excluding Fort Nelson. 30 

                                                
55

   FEU Common Rates, Amalgamation Rate Design Reconsideration Phase 2, Exhibit C3-1. 
56

   BC Hydro 2015 Rate Design Application, Appendix C-1C. 
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5.5 SUMMARY 1 

The legal context, rate design principles and government policies, as noted above, have all 2 

been considered by FEI in the review of its rate design and in the development of the rate 3 

design proposals in the Application. 4 
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6. FEI COST OF SERVICE ALLOCATION STUDY 1 

6.1 INTRODUCTION 2 

A COSA study is a fundamental component in the preparation of a utility rate design application. 3 

A COSA study provides important contextual information in assessing how the proposed rates 4 

and rate structures perform against the relevant rate design principles and considerations. The 5 

results of the COSA study provide key metrics for assessing the proposed rate design against a 6 

number of the rate design principles identified in Section 5.3. Information for assessing the rate 7 

design’s effectiveness in recovering the cost of service, providing a fair apportionment of costs 8 

among customers, avoiding undue discrimination or providing revenue stability can all be drawn 9 

from the COSA. 10 

FEI conducted a COSA study in accordance with standard utility practice to allocate FEI’s costs 11 

to each of FEI’s rate schedules. The costs and revenues used in the COSA study reflect FEI’s 12 

approved 2016 test year, plus known and measurable changes expected by or soon after 13 

January 1, 2018.  The allocated costs by rate schedule are compared to the revenue collected 14 

by rate schedule to calculate the R:C ratio for each rate schedule.  The R:C ratio shows whether 15 

the rates charged to each rate schedule adequately recover the allocated cost of service. The 16 

resulting R:C ratios are, with limited exceptions, within a +/- 10% range of reasonableness.  17 

The COSA study results described in this section do not account for the rate design proposals 18 

set out in the Application.  As some of FEI’s rate design proposals affect the allocation of costs, 19 

revised R:C ratios taking into account the rate design proposals are presented in Section 12 of 20 

the Application.  As discussed in Section 12, only limited rebalancing of rates is proposed to 21 

bring the R:C ratios within a +/- 10% range of reasonableness. 22 

In this section, FEI describes the: 23 

 COSA methodology; 24 

 Delivery cost of service allocation; 25 

 Gas cost allocation; 26 

 Results of the COSA study; and 27 

 Responses to stakeholder feedback. 28 

6.2 COST OF SERVICE ALLOCATION METHODOLOGY  29 

FEI conducted a COSA study to determine how to allocate and recover FEI’s costs through 30 

customer rates.  FEI’s COSA methods have been reviewed by EES Consulting.  EES 31 

Consulting found “that the COSA follows standard utility practice, is generally consistent with 32 

past practice for the utility and the results are acceptable for purposes of setting just and 33 
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reasonable rates for the utility.”57  EES Consulting’s report is included as Appendix 6-1 to the 1 

Application.   2 

Figure 6-1 below provides an overview of how FEI’s costs are accumulated and allocated to 3 

specific customer groups. 4 

Figure 6-1:  FEI Cost Allocation Overview 5 

 6 

FEI’s gas costs, including both commodity and storage and transport costs, are reviewed on a 7 

quarterly basis using a different model than FEI’s delivery costs, which are reviewed on an 8 

annual basis.  As such, FEI’s revenue requirement in this Application is allocated into two 9 

categories: delivery costs and gas costs.  FEI’s delivery costs are defined as FEI’s revenue 10 

requirement excluding gas costs58 and are allocated in a delivery margin COSA model.  Gas 11 

costs are then added to the allocated delivery margin to calculate the R:C ratios.59   12 

 The Three Steps of Cost Allocation  6.2.113 

The COSA study follows three standard steps to allocate the cost of service: functionalize, 14 

classify and allocate.  The end result, as shown in Figure 6-2, is the allocation of FEI’s cost of 15 

service to each customer rate schedule.  Each of the three steps is discussed in the subsections 16 

below.   17 

                                                
57

  Appendix 6-1:  EES Natural Gas Cost of Service Review, page 1. 
58

  The delivery margin equals the revenue minus the gas costs. 
59

  Gas costs are not allocated in the delivery margin COSA model; they are included as cost inputs to FEI’s COSA 
model based on pre-approved rates for the purpose of determining R:C ratios. 
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Figure 6-2:  FEI COSA Steps 1 

 2 

6.2.1.1 Functionalization 3 

The first step in the COSA study is the functionalization of costs. The functionalization step 4 

involves separating the costs from the test year revenue requirement into the major categories 5 

that reflect the utility’s plant investment code of accounts and different services provided to 6 

customers. After assigning plant costs functionally, related expenses are functionalized along 7 

the same basis. For FEI, the COSA contains the following functions: Gas Supply Operations, 8 

Transmission, Distribution, LNG Storage, Marketing and Customer Accounting. Costs that are 9 

directly related to the defined function are assigned to those functions. General costs and 10 

intangible plant costs are typically functionalized across all functions according to the relative 11 

functional portions of gross plant in service. 12 

6.2.1.2 Classification 13 

The second step in the COSA study is to classify the functionalized costs into cost-causation 14 

categories.  These categories are related to the reason why FEI had to incur the cost (i.e., the 15 

drivers of the costs). The costs are generally incurred based on three drivers - peak day 16 

demand, energy delivered or the existence of a customer on the system.  Each classification 17 

uses cost allocators that will distribute those costs among the appropriate customer rate 18 

schedules. The three classifiers are discussed further below. 19 
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 Demand:  Demand-related costs are those associated with plant that is designed, 1 

installed and operated to meet maximum daily gas flow requirements, such as 2 

transmission and distribution mains. Essentially, these are all costs associated with 3 

having peak capacity on standby and available upon peak customer demand. Given this, 4 

transmission and distribution capacity, compressor costs, and LNG storage are 5 

classified as demand-related costs with respect to FEI’s requirement for serving peak 6 

demand at the winter peak.  7 

 Energy:  Energy-related costs are those costs that vary with the volume of gas 8 

delivered to customers. In the case of FEI, other than the commodity supply purchased 9 

on behalf of FEI’s customers, few of the costs to operate FEI’s facilities are variable with 10 

respect to the volume of gas delivered to customers. Commodity supply expenses are 11 

classified as energy-related costs as a means to apportion the costs to sales customers. 12 

 Customer:  Customer-related costs are those that are incurred as a result of having a 13 

customer attached to the distribution system, metering the customer’s gas usage and 14 

maintaining the customer’s account. These costs may include capital costs associated 15 

with the investment in minimum size distribution mains, services, meters, house 16 

regulators, as well as marketing and customer accounting related activities. The costs 17 

are a function of the number of customers served and continue to be incurred whether or 18 

not the customer uses any gas.  19 

Not all functionalized groups classify neatly into one of the three cost causation factors. 20 

In such instances, additional supporting studies are required to determine appropriate 21 

classifications amongst the cost causation factors. The costs of distribution mains, for 22 

example, are caused by both customers connecting to the system and by the maximum 23 

daily gas flow requirements. A MSS and Peak Load Carrying Capacity (PLCC) 24 

adjustment, discussed below, were conducted and employed to aid the classification of 25 

distribution main costs into both customer and demand related costs.  26 

 Minimum System Study: The MSS approach assumes that a certain level (percent) of 27 

distribution plant investment is required to serve the minimum loading requirements of 28 

customers throughout the service territory (i.e., those minimum costs are more 29 

dependent on the number of customers, rather than being variable based on demand).  30 

The closer a plant item is located to a customer, the more that particular item is related 31 

to the specific requirements of that customer. As such, costs associated with such plant 32 

investment should be regarded as customer related costs. The remaining percentage of 33 

costs is then attributed to the demand-related component since any costs associated 34 

with a system larger than the minimal plant investment are due to customers using a 35 

delivery quantity greater than the minimum unit up to the level of their peak demand. The 36 

result of the MSS determines the proportion of distribution mains costs that are customer 37 

related versus costs that are demand related.  38 

The MSS is only applicable to mains, as meters and services are classified as 100% 39 

customer-related. Costs associated with meters and services are fully allocated based 40 
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on customer weighting factors as each customer needs a meter and service regardless 1 

of the volume of service taken by the customer.  2 

While the minimum system, in theory, is designed to meet the minimal loading 3 

requirements for all customers, the actual mains are capable of carrying a load beyond 4 

the minimal load. The proportion of costs allocated to the customer-related component is 5 

therefore overstated and requires an adjustment to account for the PLCC of the 6 

minimum system. 7 

 Peak Load Carrying Capacity Adjustment: The PLCC adjustment involves 8 

determining the theoretical capacity of each of the distribution systems in the utility’s 9 

total service area. To accomplish this, an average minimum system capacity per 10 

customer is calculated, which is then multiplied by the number of customers in each rate 11 

class, and the corresponding amount is subtracted from the demand for that rate class. 12 

The result accounts for the PLCC of the minimum system and effectively adjusts the 13 

proportion of costs allocated to the customer-related component to a more 14 

representative level. 15 

6.2.1.3 Allocation 16 

The third step in the COSA process is to allocate the classified costs to FEI’s rate schedules. 17 

This allocation of costs is based on a customer group’s contribution to the specific classifier 18 

selected, as determined by a number of analyses that evaluate customer requirements, loads, 19 

usage characteristics, system design and operations, accounting and physical asset records.  20 

For example, costs that are classified as customer related are allocated across the rate 21 

schedules on the basis of the number of customers in each rate schedule. 22 

6.2.1.4 R:C Ratios 23 

The final step of cost allocation is to derive the R:C ratios by dividing the revenue from each rate 24 

schedule by the allocated costs. The resulting R:C ratios help inform the need for revenue 25 

rebalancing. Revenue rebalancing is the method by which the utility shifts revenue responsibility 26 

from one customer group to another.  27 

6.3 DELIVERY COST OF SERVICE ALLOCATION   28 

To allocate delivery costs to customers, FEI uses the same three-step cost functionalization, 29 

classification and allocation process as described above in Section 6.2. The allocation process 30 

is undertaken in a delivery margin COSA model, which will be referred to simply as the COSA 31 

model in this Section. To prepare the COSA model, assumptions and adjustments to the 2016 32 

test year need to be made.  These assumptions and adjustments are described in more detail 33 

below in Section 6.3.1 (Key Assumptions) and Section 6.3.2 (Known and Measurable Changes).   34 

Following these two sections, the remainder of Section 6 provides details of each of the three 35 

COSA study steps: 36 
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 Section 6.3.4 Functionalization. 1 

 Section 6.3.5 Classification. 2 

 Section 6.3.6 Allocation. 3 

 Key Assumptions  6.3.14 

6.3.1.1 Test Year 5 

FEI utilized 2016 approved costs from its Annual Review for 2016 Delivery Rates proceeding60 6 

for allocation within the COSA model.  FEI chose these approved costs as the base for 7 

allocation because they reflect current operating conditions, reflect the amalgamation of FEI, 8 

FEVI and FEW, and were the most recent available approved costs at the time the COSA study 9 

was prepared.   10 

FEI has an approved revenue requirement of $1,237.5 million for 2016.  FEI’s 2016 test year 11 

cost structure, including first the rate base and then the cost of service, is summarized below in 12 

Table 6-1 and additional details are provided in Appendix 6-2. 13 

Table 6-1:  Summary of FEI’s 2016 Test Year Cost Structure ($ millions) 14 

 15 

 16 

                                                
60

  Commission Order G-193-15, dated December 11, 2015. 

Gross Plant in Service 5,593.6$   

Accumulated Depreciation (1,751.3)    

Contribution in Aid of Construction (424.7)      

Accumulated Amortization 143.2       

Unamortized Deferred Charges 32.7         

Capital Work In Process 35.2         

Working Capital 61.0         

Other 3.0           

Total 3,692.7$   

Rate Base Components (mid-year)

Cost of Gas 477.7       

O&M Expense (net) 238.1       

Depreciation and Amortization 199.5       

Property Taxes 63.0         

Othe Revenue (41.9)        

Income Taxes 46.2         

Earned Return 254.9       

Total 1,237.5$   

Revenue Requirement Components
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Below, FEI summarizes the treatment of some of the items from the 2016 test year in the COSA 1 

model.   2 

6.3.1.2 Operating and Maintenance (O&M) Expenses 3 

The COSA model requires an activity view of O&M expenses to assist with the cost allocation. 4 

In 2016, FEI is under performance based ratemaking (PBR) whereby total gross O&M is 5 

escalated using a formula.61  The formulaic O&M in the approved revenue requirement is 6 

calculated based on total O&M and not at an activity level. To derive the necessary activity level 7 

of detail, FEI allocated the total approved O&M to each activity using the same percentages that 8 

existed in 2015 actual results. The ratio of each activity from 2015 to the total was applied to the 9 

2016 approved formulaic O&M total so that the gross amount could be split into activities for 10 

allocation purposes within the COSA model.  Appendix 6-3 shows the allocation percentages 11 

that were applied to FEI’s 2016 formulaic O&M to derive an activity view for allocation in the 12 

COSA model. 13 

6.3.1.3 Revenue Adjustment – RS 22A 14 

The COSA model includes revenue from FEI’s test year for calculation of R:C ratios. In 15 

preparing the COSA model, FEI found that a portion of the revenue and firm volume for RS 22A 16 

non-bypass customers in its approved 2016 revenues was misclassified as interruptible. FEI’s 17 

COSA workshop presented the preliminary COSA results with this misclassification included 18 

because FEI had not discovered the error at that time.  Since FEI uses firm demand to allocate 19 

costs, RS 22A attracted less costs than it would have if the volume was classified appropriately. 20 

In addition, FEI includes the interruptible revenue in the numerator for the R:C calculation.  21 

These two circumstances resulted in a preliminary R:C ratio for RS 22A of approximately 180% 22 

at the time of the COSA workshop. Subsequent to the workshop, FEI recalculated and corrected 23 

the classification of the revenue and volume for RS 22A non-bypass customers for COSA 24 

purposes. Table 6-2 below identifies the changes to RS 22A revenues and firm volume that 25 

have now been made within the COSA model. 26 

Table 6-2:  Correction to RS 22A Data in COSA Model 27 

Particulars 2016 Annual 
Review 

Corrected 
for COSA 

Difference 

Firm Revenue ($000s) $4,446 $6,982 $2,536 

Interruptible Revenue ($000s) $3,980    $178 ($3,802) 

Firm Volume (TJ/Day) 20.483 29.721  9.238 

 28 

This forecasting misclassification had a small impact on FEI’s 2016 delivery rates in that 29 

delivery rates were set 0.2% too low. The revenue shortfall in 2016 that FEI will experience from 30 

this misclassification will be captured in FEI’s Flow-through deferral account. Under FEI’s PBR 31 

plan, the differences between the forecast and actual revenue accumulate in FEI’s Flow-through 32 
                                                
61

  Approved as part of FEI’s PBR plan in Commission Order G-138-14, dated September 15, 2014. 
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deferral account62 and are returned to or collected from non-bypass customers in the following 1 

year. FEI currently reviews its Industrial Survey results as part of its Annual Review or Revenue 2 

Requirements applications. As part of this review process, FEI is adding a revenue check for its 3 

RS 22, RS 22A, and RS 22B customers. The revenue check will ensure both firm and 4 

interruptible volumes are classified correctly in FEI’s future applications so that revenues are 5 

calculated correctly.  6 

6.3.1.4 Revenue Adjustment – BC Hydro 7 

Commencing on November 1, 2016, the BC Hydro IG increased its firm demand from 40 TJ/Day 8 

to 45 TJ/Day and its rate increased by $0.10/GJ for firm demand. The adjustments to both 9 

revenue and firm demand from these changes are included in the COSA model for a full year.   10 

FEI’s contract with BC Hydro for Burrard Thermal expired on November 1, 2016. Consequently, 11 

FEI removed the revenue associated with the Burrard Thermal contract from the COSA model.  12 

Table 6-3 below details the changes related to BC Hydro IG and Burrard Thermal that have 13 

been included in the COSA model. 14 

Table 6-3:  Changed to BC Hydro IG and Burrard Thermal in COSA Model 15 

Particulars 
2016 Annual 

Review 
Updated in 

COSA Difference 

BC Hydro IG Firm Revenue ($000s) $13,097 $15,735 $2,638 

BC Hydro IG Firm Volume (TJ/Day)        40        45         5 

Burrard Thermal Firm Revenue ($000s)  $8,314        $0  ($8,314) 

 16 

6.3.1.5 Bypass and Large Industrial Contract Customers 17 

Bypass contracts are service agreements included in FEI’s tariff supplements related to its rate 18 

schedules. Bypass industrial customers are located in close proximity to upstream transmission 19 

pipelines and these customers have negotiated with FEI for delivery rates that are based on the 20 

customer’s estimated cost of constructing and operating its own hypothetical pipeline to bypass 21 

FEI’s system.  With the exception of the specific rate (and rate-related terms and conditions), 22 

the terms and conditions of service in bypass contracts generally conform to the standard rate 23 

schedule under which the customer would otherwise receive service.  All bypass rates are 24 

contractual obligations and the rates cannot be changed outside the terms of the contract, and 25 

the bypass agreements are approved by the Commission.63  All of the bypass contracts have 26 

provision for O&M and property tax escalation or recovery of actual costs.  The Application 27 

                                                
62

  Ibid. 
63

  Section 4.2 of the General Terms and Conditions refers to bypass contracts as “exceptional circumstances” where 
factors such as system by-pass opportunities exist. Factor inputs taken into consideration for negotiating the 
bypass agreements are: gas volume, capital cost, O&M costs, property taxes, income tax impacts, customers’ 
capital structure and cost of capital, upstream pipeline connection charges.  Also refer to BCUC Commissioner 
Vern Millard report to the LGIC, dated October 22, 1987. 
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contemplates no change to the rates, terms and conditions applicable to bypass customers 1 

which are set through their tariff supplements. 2 

Table 6-4 below provides additional information on the bypass contracts.  3 

Table 6-4:  Information on Bypass Customers
64

 4 

 RS 22 RS 22A RS 25 Other Total 

Customers (#) 2 4   4   1    11 

2016 Forecast Volume (TJ) 8,396 851 375 9,622 

2016 Forecast Revenue ($000s)   846 435  44 1,325 

 5 

Large industrial contract customers (referred to as contract customers) are those customers that 6 

have historically negotiated their rates with FEI. Contract customers’ rates are fixed in their 7 

respective transportation service agreements. Contract customers served from the Vancouver 8 

Island transmission system include the VIGJV and the BC Hydro IG.  All contract customer rates 9 

are approved by the Commission.  10 

The COSA model (prior to any rate design proposals in the Application) treats bypass and 11 

contract customer revenues as credits to the cost of service and allocates that credit to each 12 

sales and non-contract transportation service rate schedule. This approach is consistent with 13 

past practice.  14 

However, contract customers and large industrial rate schedules are evaluated in consideration 15 

of industrial customer segmentation and rate design in Section 9 of the Application, including 16 

specific consideration of the Joint Venture and BC Hydro IG.  17 

6.3.1.6 Biomethane Customers 18 

FEI’s biomethane service offering allows customers to allocate a portion of their natural gas as 19 

renewable natural gas. Biomethane is a renewable and carbon neutral energy source that 20 

reduces GHG emissions when used in place of natural gas.  Order G-194-10 approved the 21 

underlying biomethane service cost recovery mechanisms that are currently in place.  Currently, 22 

all biomethane related costs (with the exception of some interconnections)65 are included in the 23 

Biomethane Variance Account (BVA) to be recovered from biomethane customers through the 24 

Biomethane Energy Recovery Charge (BERC).  Consequently, the only costs that remain in the 25 

COSA model for functionalization and allocation are the cost of six interconnections.66 These 26 

interconnections are functionalized as distribution costs and allocated to all customers with 27 

access to the biomethane program.  28 

                                                
64

  FEI has included Teck Coal (Byron Creek) with bypass customers in its Revenue Requirements. The contract is a 
Pipeline Agreement which specifies how the ‘Actual Annual Service Charge’ is determined. The annual service 
charge is not affected by Commission approved rate changes.  As such, it is similar to FEI’s bypass contracts. 

65
  Commission Letter L-10-14, Response to Request for Clarification, dated February 18, 2014. 

66
  Ibid. 
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6.3.1.7 Natural Gas for Transportation Customers 1 

FEI’s NGT program provides incentives to customers for the purchase of CNG or LNG vehicles 2 

or the conversion of ferries, locomotives or mine haul trucks. These vehicles in turn create 3 

demand for both CNG and LNG. To fuel the CNG/LNG powered vehicles, some customers 4 

require access to a fueling station.  The rate treatment of the incentives and expenditures was 5 

approved for FEI in Order G-161-12 pursuant to Direction No. 5.  The costs of FEI’s NGT 6 

program are included in the delivery charges for all non-bypass customers.  The fueling stations 7 

FEI has constructed attract CNG and LNG compression services revenue and overhead and 8 

marketing (OH&M) cost recovery that is included as Other Revenue and treated as an offset to 9 

the cost of service in the COSA model.  NGT plant and related costs are included in the natural 10 

gas class of service67 and included in the Distribution function.  These costs are classified as 11 

part demand related and part customer related and allocated to all customers. 12 

 Known and Measurable Changes 6.3.213 

In addition to costs from FEI’s 2016 test year, the COSA model also includes known and 14 

measurable changes for projects expected to be in-service by or soon after January 1, 2018. 15 

The rate base cost of service of these known and measurable changes is included in the COSA 16 

model and functionalized, classified and allocated with existing costs as required. 17 

With this rate design, FEI is endeavouring to establish rates that will be functional for the 18 

foreseeable future. Consequently, FEI has included in the COSA model large projects expected 19 

to be in-service or close to their in-service dates at the time that rates from this Application are 20 

put in place.  Table 6-5 below is a list of these projects and their expected in-service dates. 21 

Table 6-5:  Expected Project In-Service Dates and COSA Costs 22 

Project 
Expected In-
Service Date 

Mid-Year Rate 
Base included in 
COSA ($millions) 

Cost of Service 
included in COSA 

($millions) 

Lower Mainland Intermediate Pressure 
System Upgrade Projects 

October 2018 258 25 

Coastal Transmission System Upgrade November 2017 167 14 

Tilbury Expansion Project  Mid 2017 399    7
68

  

 23 

When the above project costs are added into the COSA model, they create an offsetting 24 

increase to the test year revenue margin to reflect the recovery of the costs, so that total costs 25 

equal total revenues.  This treatment is consistent with the impact that these projects will have 26 

on customers’ rates when they are placed into service and included in FEI’s revenue 27 

requirement.  Each of these projects is described below. 28 

                                                
67

  OIC No. 557/2013, Direction No. 5 to the Commission, and Application Section 3. 
68

  This represents the cost less the revenue. 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 6:  FEI COST OF SERVICE ALLOCATION STUDY PAGE 6-11 

6.3.2.1 Lower Mainland Intermediate Pressure System Upgrade Project 1 

The Lower Mainland Intermediate Pressure System Upgrade (LMIPSU) CPCN application was 2 

filed with the Commission in December 2014 and approved through Order C-11-15.  The 3 

LMIPSU includes the Coquitlam Gate IP Project which will address an increasing number of gas 4 

leaks on the Coquitlam Gate IP line.  Operational flexibility and resiliency will be restored to the 5 

Metro Vancouver IP system and the Fraser Gate IP Project will provide required seismic 6 

upgrades to the Fraser Gate IP line.  The Fraser Gate IP and the Coquitlam Gate IP Projects 7 

are expected to be in-service by October 2018.  The estimated capital cost for the LMIPSU 8 

Projects, including AFUDC and abandonment/demolition costs, is approximately $256 million, 9 

with an initial annual cost of service of approximately $25 million.  The LMIPSU Project’s rate 10 

base and cost of service are included in the COSA model for allocation.  11 

6.3.2.2 Coastal Transmission System Project  12 

The three CTS Projects included in the COSA study are the Cape Horn to Coquitlam, Nichol to 13 

Port Mann, and Nichol to Roebuck projects.  These projects involve the installation of 11 14 

kilometres of transmission pressure pipeline in the City of Surrey and the City of Coquitlam and 15 

are intended to increase security of supply by reducing the number of single points of failure. 16 

Cost recovery in rates for these projects is authorized by Direction No. 5 to the Commission as 17 

amended (OIC No. 557/2013 and OIC No. 749/2014)69.  The estimated capital cost of the three 18 

projects is $170 million including AFUDC, with an expected in-service date of November 2017 19 

and an initial annual cost of service of approximately $14 million.  The rate base and cost of 20 

service of the CTS Projects is included in the COSA model for allocation. 21 

6.3.2.3 Tilbury Expansion Project 22 

The Tilbury Expansion Project is an expansion to FEI’s existing LNG facility located in Delta. 23 

The Project includes additional liquefaction of 35 TJ/Day and a 1 BCF LNG storage tank to 24 

serve growing LNG demand. The cost recovery of expenditures associated with the Tilbury 25 

Expansion Project was authorized by Direction No. 5 to the Commission as amended (OIC No. 26 

557/2013 and OIC No. 749/2014).  The Tilbury Expansion Project is expected to be in service in 27 

mid-2017. The Tilbury Expansion Project is estimated to cost $400 million plus development 28 

costs and AFUDC. The cost of service of the Tilbury Expansion Project is discussed further 29 

below. 30 

FEI’s general approach for known and measurable changes has been to include in its COSA 31 

model the annual cost of service for 2018 for the CTS projects and the annual cost of service for 32 

the first year of operations for LMIPSU.  For the Tilbury Expansion Project, which is the only 33 

project that has associated revenues, FEI adopted a different approach. As described below, 34 

FEI used a ten-year levelized margin approach in the COSA model to more accurately reflect 35 

the ongoing impact of this project on customers.  36 

                                                
69

  Refer to Appendix 2. 
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FEI expects that the volume of LNG sales from the Tilbury Expansion Project will grow over time 1 

to the full capacity of 35 TJ/day of liquefaction and will provide a net benefit to FEI customers 2 

over its useful life. To better reflect the medium term impact that the Tilbury Expansion Project 3 

will have on FEI’s customers, FEI has included the ten-year levelized cost of service and 4 

revenues for the Tilbury Expansion Project in the COSA model.    5 

The levelized costs are included in the COSA model and included in the LNG Storage function. 6 

The levelized RS 46 revenues are also included in the LNG Storage function. Both costs and 7 

revenues are directly allocated to RS 46 with the net difference between the two being allocated 8 

back to all other non-bypass customers.  9 

The RS 46 demand forecast (TJ/year) that forms the basis for the ten year levelized revenue is 10 

included in Table 6-6 below. 11 

Table 6-6:  RS 46 Demand Forecast (TJ) 12 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

2,956 5,545 6,021 7,998 8,496 12,242 12,242 12,242 12,242 12,242 

 Summary of COSA Methods 6.3.313 

Table 6-7 below summarizes the methods utilized in the COSA model in this Application and 14 

compares those methods to those used in FEI’s 2012 COSA model.   15 

Table 6-7:  Summary of Changes to COSA Methodologies from 2012 16 

Application 
Section 

Methodology 
Description 2012 COSA Method 2016 COSA Method Comments 

6.3.4 Functionalization Eight Functional 
Categories: Gas Supply, 
Tilbury Storage, Mt. Hayes 
Storage, SCP, Distribution, 
Transmission, Customer 
Accounting and Marketing. 

Seven Functional 
Categories. Eliminated 
SCP as a separate 
function and functionalized 
with Transmission. 

Assets from the 
insourcing of the 
Customer Care function 
and costs embedded in 
General and Intangible 
plant are functionalized as 
Customer Accounting. 

6.3.5 Classification Three Cost Classifiers; 
Demand, Customer, 
Energy. 

No change from 2012   

6.3.6 Allocations Customer-related costs 
allocated based on average 
and weighted customers. 
Demand-related costs 
allocated to rate schedules 
based on coincident peak 
demand. 
Energy-related costs 
allocated based on sales 
volume. 

No change from 2012 
except that RSAM is 
classified as Energy-
related and allocated it 
based on sales volume to 
rate schedules that it 
relates to (RS 1, RS 2, 
RS3) 

The RSAM is in place for 
RS 1, RS 2 and RS 3 to 
mitigate revenue 
instability to both 
customers and the Utility 
from non-normal weather. 

6.3.5.4 Distribution 
System Mains 
Classification 

MSS was performed using 
60 mm mains. 

No change from 2012   
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Application 
Section 

Methodology 
Description 2012 COSA Method 2016 COSA Method Comments 

6.3.5.4 Peak Load 
Carrying 
Capacity 

Based on capacity 
determination of a 
distribution system using 60 
mm mains as the minimum. 

No change from 2012   

6.3.1.5 Revenues 
Associated with 

Bypass and 
Contract Rates 

Revenues treated as a 
credit to Cost of Service 
and allocated to all other 
rate schedules 

No change from 2012 
(COSA)  

Final COSA results 

include rate design 
proposals which have 
BCH ICP and JV included 
with other industrials in an 
industrial rate schedule 

6.3.1.3 Revenues 
Associated with 

Industrial 
Customers (RS 
22A & RS 22B)  

Revenues treated as a 
credit to Cost of Service 
and allocated to all other 
rate schedules 

R:C ratios are calculated 
and included in COSA 
schedules 

Workshop feedback 
suggested that these rate 
schedules should be 
shown within the COSA. 

 1 

  Functionalization 6.3.42 

FEI has functionalized its test year revenue requirement into the major categories that reflect 3 

the utility’s plant investment code of accounts and different services provided to customers. 4 

After assigning plant costs functionally, related expenses are also functionalized along the same 5 

basis. The results of the functionalization are included in Appendix 6-4, Schedule 2.  6 

6.3.4.1 Functionalization Summary 7 

Table 6-8 below summarizes the results of the delivery cost of service functionalization from the 8 

COSA model.   9 

Table 6-8:  Delivery Cost of Service Functionalization Summary 10 

Function ($000s) 
Percentage 

of total 

Gas Supply Operations 2,004 0.3 

Tilbury LNG Storage 36,274 4.6 

Mt. Hayes LNG Storage 7,573 1.0 

Transmission 171,890 22.0 

Distribution 462,883 59.0 

Marketing 50,084 6.4 

Customer Accounting 52,140 6.7 

Total 782,847 100.0 

 11 

Each of the functions is described further below. 12 
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6.3.4.2 Gas Supply Operations 1 

FEI’s Gas Supply Operations function includes costs related to gas control, company use gas 2 

and an allocation of general costs and intangible plant costs and expenses.  3 

6.3.4.3 Tilbury LNG Storage 4 

FEI’s Tilbury LNG Storage function includes costs related to the operation and maintenance of 5 

the facility and an allocation of general and intangible plant costs and expenses.  6 

The existing Tilbury LNG Storage facility was constructed in 1971 and serves as a needle 7 

peaking resource to support the CTS's ability to meet customer requirements on extreme cold 8 

days.  The Tilbury LNG Storage facility also supports transmission and distribution operations 9 

during maintenance and repair activities, emergency outages and supply constraints.  Since the 10 

1993 Phase B Rate Design, the costs for the Tilbury LNG Storage facility have been allocated to 11 

firm sales customers on a peak day demand basis. 12 

The customer classes that are allocated costs of the Tilbury LNG Storage facility are 13 

Residential, Small and Large Commercial (both Sales and Transport), NGV (RS 6) and General 14 

Firm Service (Sales and Transport). Large Commercial and General Firm customers are 15 

included in the allocation because on peak days the Tilbury plant supports the supply and 16 

delivery to these sales and transport customers. General Interruptible (RS 7 and RS 27) and 17 

Large Industrial (RS 22) customers are not allocated Tilbury costs because on the days of 18 

extreme cold weather their service would be curtailed to preserve the capacity of the system to 19 

serve the firm load. 20 

As discussed in Section 6.3.2.3 of the Application, the Tilbury Expansion project is included in 21 

the LNG Storage function. However, the allocation approach for Tilbury Expansion does not 22 

follow that of the existing storage plant. The Tilbury Expansion costs are directly allocated to RS 23 

46 and offset with RS 46 revenues (within the function) and the net difference is allocated to all 24 

non-bypass customers. 25 

6.3.4.4 Mt. Hayes LNG Storage 26 

Mt. Hayes LNG Storage has a separate function from Tilbury LNG Storage.  As this asset 27 

serves a different function, it is allocated differently than the Tilbury LNG Storage. Mt. Hayes 28 

LNG Storage includes costs related to the operation of the facility and an allocation of general 29 

costs and intangible plant costs and expenses. The Mt. Hayes LNG facility went into service in 30 

2011. The Mt. Hayes LNG facility has a dual purpose of serving as (1) a gas supply storage 31 

facility and (2) a transmission facility which provides additional transmission system capacity to 32 

serve customers in the same fashion that pipeline looping and compression provide such 33 

capacity.  The estimated avoided cost of third party storage and transportation that is credited to 34 

Other Revenue and reclassified to FEI’s midstream costs is approximately $18 million per year.  35 

FEI has updated the calculation of this amount, and included this information in Appendix 6-11 36 

Avoided Storage Cost Calculation.  The cost of the Mt. Hayes LNG facility (net of the midstream 37 
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value of approximately $18 million) is allocated to all sales and transport customers on a peak 1 

day demand basis.  2 

In this manner, all sales customers receive an allocation of the Mt. Hayes facility through the 3 

midstream charge and the transmission delivery component of the cost of service through their 4 

delivery charge. Transportation customers receive an allocation through the transmission 5 

delivery component through their delivery charge as well.  Figure 6-3 below depicts how Mt. 6 

Hayes LNG facility costs are split between delivery and midstream charges and the allocation 7 

method of each.  8 

Figure 6-3:  Mt. Hayes Storage and Transmission Costs 9 

 10 

 11 
In Stakeholder Workshop 1, FEI discussed two options for the cost treatment for Mt. Hayes and 12 

its allocation within the COSA model.  Option A is to continue to separate Mt. Hayes into its 13 

storage and transmission components as was discussed in the 2007 TGVI Mt. Hayes LNG 14 

Storage Application, FEVI’s 2010-2011 Revenue Requirements and Rate Design Application, 15 

and FEI’s 2012 Amalgamation Application.  Option B is consistent with the Tilbury cost 16 

allocation, whereby all Mt. Hayes costs are allocated to delivery, consistent with the Tilbury cost 17 

allocation. Option B was also described in FEI’s 2012 Common Rates, Amalgamation and Rate 18 

Design Application.  Option B has the benefit of being more straightforward and would 19 

recognize the system capacity and reliability benefits all customers receive as a result of Mt. 20 

Hayes being part of the integrated transmission system. 21 

The two cost allocation options are included in Table 6-9 below, including how costs are 22 

allocated to sales and transportation customers under both options through delivery margin and 23 

midstream costs. 24 

Mt Hayes LNG

All costs start in Delivery cost 
of service

Storage Component
- Credit to Delivery cost of service and 

debit to Midstream costs
- Midstream cost allocated to Sales

Customers based on peak day
demand

- Allocated in Cost of Gas model

Transmission Component
- Costs remaining in Delivery cost of 

service
- Allocated to Sales & Transport

Customers based on peak day demand
- Allocated in COSA model
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Table 6-9:  Comparison of Mt. Hayes Cost Allocation Approaches Allocated between Delivery 1 
Margin and Storage & Transport ($000s) 2 

 3 

In the near term, Mt. Hayes is expected to provide a small amount of LNG for the NGT market. 4 

Over the next four years, FEI expects to serve two customers from the facility - Bridgeway and 5 

BC Ferries. As requested at the stakeholder workshop, Table 6-10 below presents the forecast 6 

LNG demand volume to serve these two customers that will be supplied from Mt. Hayes. 7 

Table 6-10:  RS 46 Demand Forecast Served by Mt. Hayes (TJ) 8 

2016 2017 2018 2019 

20 100 100 100 

 9 

Option A continues to most closely represent how FEI utilizes Mt. Hayes as both a storage and 10 

transmission resource. As described above, in addition to being used as a gas supply storage 11 

facility, Mt. Hayes provides transmission system capacity to serve customers in the same 12 

fashion that pipeline looping and compression provide such capacity.  Consequently, in the 13 

COSA model, FEI reclassified a portion of Mt. Hayes costs to FEI’s Midstream portfolio.  14 

6.3.4.5 Transmission 15 

FEI’s Transmission function includes costs related to the transmission pipe assets, 16 

compression, right of way and related maintenance, measurement control operations, and 17 

transmission supervision. It also includes an allocation of general and intangible plant costs and 18 

expenses. SCP costs are also included in the transmission function as discussed below. 19 

The SCP was constructed and put into service in December 2000 and is owned and operated 20 

as an integral part of FEI’s transmission system to meet the requirements of its customers.  It is 21 

also used to provide third party transportation services.  The SCP project was approved by the 22 

Commission in 1999 as the best option to meet future requirements of FEI’s customers by 23 

providing reinforcement of the Interior Transmission System, a flexible peaking resource, 24 

greater diversity of supply by providing access to Alberta markets, and other operating benefits.  25 

The SCP assets are transmission pipeline assets and the cost of service of is included in FEI’s 26 

overall cost of service. The value of the third party transportation agreements is credited against 27 

the delivery cost of service.  In November 2005, one of the third party customers holding 28 

transportation capacity on SCP released its capacity.  At that time, FEI considered the best 29 

option was to include this capacity in its midstream portfolio as part of its ACP.  As a result, FEI 30 

Midstream effectively contracts for its capacity and the value of this is credited against the cost 31 

of service in the same manner as other third party contracts. The value of SCP costs included in 32 

Del Margin Midstream Total Del Margin Total

Allocate Mt Hayes storage costs to $ 6,583 $ 18,039 $ 24,622 $ 886 $ 886 $ 25,508

Midstream costs and Delivery margin 96.5% 3.5%

Allocate Mt Hayes storage $ 22,481 $ 22,481 $ 3,027 $ 3,027 $ 25,508

costs to Delivery margin 88.1% 11.9%

SALES TRANSPORT

Option A

Option B

Allocation Methodology Grand Total
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the midstream portfolio is reviewed and approved by the Commission.  The SCP cost of service 1 

is included in the Transmission function and the costs are allocated to all sales and transport 2 

customers based on the peak day demand.  3 

6.3.4.6 Distribution 4 

FEI’s Distribution function includes costs related to the distribution pressure and intermediate 5 

pressure pipe assets, meter installation and exchange, service lines, preventative maintenance, 6 

field training, distribution pipe operations costs emergency management and an allocation of 7 

general costs and intangible plant costs and expenses. 8 

6.3.4.7 Marketing 9 

FEI’s Marketing function includes costs related to energy solutions, energy efficiency operating 10 

costs and amortization, resource planning and market development, and external relations. This 11 

function also includes an allocation of general costs and intangible plant costs and expenses.  12 

6.3.4.8 Customer Accounting 13 

FEI’s Customer Accounting function includes costs related to administering FEI’s customers 14 

including computer hardware and software, leasehold improvements, furniture, equipment and 15 

structures, customer billing, customer assistance, credit and collections, customer service 16 

supervision and an allocation of general costs and intangible plant costs and expenses. The 17 

related expenses follow the same functionalization. 18 

 Classification 6.3.519 

Having functionalized the costs, the COSA study then classifies the functionalized costs into 20 

cost-causation categories as described above in Section 6.2.1.2. These cost causation 21 

categories are system demand, energy delivery and number of customers. A discussion on the 22 

classification of plant costs and related expenses for each of the functionalization categories 23 

follows.  24 

6.3.5.1 Gas Supply Operations 25 

As shown in the above Table 6-7, very few delivery costs are allocated to Gas Supply 26 

Operations. The delivery costs that are functionalized as Gas Supply are classified as Energy 27 

related as these costs vary by the volumes of gas delivered to our customers.  The classification 28 

and allocation of gas costs are discussed in Section 6.4 below. 29 

6.3.5.2 LNG Storage 30 

As discussed in Section 6.3.4.3, the existing Tilbury plant is a needle peaking facility designed 31 

predominantly to be used on extreme cold days. The Tilbury LNG Storage facility was included 32 

as a function in FEI’s 1993, 1996 and 2001 Rate Design applications. The Tilbury function was 33 
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consistently classified as demand-related in each of those proceedings.  FEI has maintained 1 

this classification approach in this Application.  The Tilbury Expansion included in the Tilbury 2 

function is allocated entirely to RS 46. Consistent with historical treatment, the Mt. Hayes 3 

storage facility is being classified as Demand.  4 

6.3.5.3 Transmission  5 

Consistent with the 2001 and 2012 COSA study, the FEI Transmission functions are classified 6 

as 100% demand-related, since system capacity requirements are driven by the peak demand 7 

of each customer group. 8 

6.3.5.4 Distribution 9 

Costs for Distribution Mains have been split between demand and customer related 10 

components based on the minimum system approach with a PLCC adjustment. The minimum 11 

system approach with PLCC adjustment was used in the 2009 FortisBC Inc. (Electric) Rate 12 

Design Application70 and also in FEI’s 2012 Amalgamation Application.71  It has been used for 13 

this rate design analysis on the recommendation of EES Consulting.72
   14 

Minimum System Study 15 

FEI splits distribution rate base between demand and customer classifiers according to a 16 

minimum system approach. This approach considers that the distribution system is in place in 17 

part because there are customers connected to the system and in part because those 18 

customers have a peak demand on the system. Therefore, it follows that any costs associated 19 

with a system larger than this minimum size are due to the customer’s demand, and so are 20 

treated as demand related.  To support this approach, FEI has conducted an MSS.  21 

The MSS examines the various mains in place at the utility and separates the mains by pipe 22 

diameter and material (steel or polyethylene). Length of pipe installed and unit costs per length 23 

are then allocated to each pipe diameter to determine the actual total cost per pipe diameter for 24 

the entire distribution system.  To determine how costs should be split between demand and 25 

customer related components, the costs of the minimum system must be compared to the costs 26 

of the overall distribution system. To do so, the MSS assumes that the actual pipe diameters 27 

could be replaced with only those pipe diameters that comprise the minimum distribution system 28 

(i.e., all pipe diameters equal to or less than 60 mm73). This approach multiplies, for each size of 29 

distribution main, the length of the main by the average replacement cost of polyethylene (PE) 30 

mains up to 60 mm. The sum of these results is divided by the sum of FEI’s mains multiplied by 31 

the average replacement cost of mains at their existing diameters. The resulting percentage is 32 

considered the customer-related component of FEI’s distribution mains and the remaining 33 

percentage is considered the demand-related component. The percentage results are then used 34 

                                                
70

  Accepted by the Commission in Order G-156-10 (Section 2.7), dated October 19, 2010. 
71

  Commission Order G-21-14, dated February 26, 2014. 
72

  Refer to Appendix 6-1:  EES Natural Gas Cost of Service Review, page 18. 
73

  Sizing of Distribution Pipe – Mains and Services standard, Appendix 6-6. 
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to classify the distribution system costs into customer-related and demand-related components. 1 

This is an important cost allocation step due to the significant size of the distribution system 2 

costs.  3 

The MSS results allocate 30% of the distribution system costs to the customer-related 4 

component and 70% to the demand-related component. The results are presented in Appendix 5 

6-5. 6 

Peak Load Carrying Capacity Adjustment 7 

The MSS determines the minimum distribution system required to connect customers. In theory, 8 

a minimum system exists only to connect customers and not to deliver gas. However, since the 9 

MSS uses 60 mm PE as the minimum, it has a load carrying capacity. The PLCC adjustment is 10 

derived by dividing the capacity of the minimum sized distribution system by the number of 11 

customers served by the distribution system. This PLCC adjustment is then multiplied by the 12 

number of customers in each rate class, and the corresponding amount was subtracted from the 13 

peak demand for that rate class.  14 

The PLCC adjustment for this Application was determined to be 0.205GJ/Day/customer.74  15 

When the adjustment is applied along with the Minimum System approach, the results more 16 

closely match the theoretical customer-related component of the distribution system.  EES 17 

Consulting has reviewed the PLCC adjustment to the Minimum System and confirms that it is 18 

appropriate for FEI.  19 

6.3.5.5 Marketing and Customer Accounting 20 

The Marketing and Customer Accounting functions are generally classified as customer-related. 21 

This methodology is consistent with past practice and is appropriate as the underlying cost 22 

causation for these functions is directly related to the customers served under each rate 23 

schedule and not based on their volumetric usage or demand. One exception is DSM funding 24 

which is classified as energy-related since DSM programs reduce overall throughput via energy 25 

conservation. For the purposes of allocating costs to each customer class, FEI developed 26 

separate customer weighting factors for customer administration and billing, described further in 27 

Section 6.3.6.1, which are appropriate for this rate design. 28 

6.3.5.6 Classification Summary 29 

The following table summarizes the results of the delivery cost of service classification from the 30 

COSA model, details of which can be found on Schedule 4 of Appendix 6-4. 31 

                                                
74

  Appendix 6-5. 
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Table 6-11:  Delivery Cost of Service Classification Summary 1 

Classification $000s  
Percentage 

of total 

Energy 11,830 1.5 

Demand 392,539 50.1 

Customer 378,478 48.3 

Total 782,847 100.0 

 2 

 Allocation 6.3.63 

Once the functionalized costs have been classified into energy, demand and customer related 4 

components, these costs must then be allocated to each of the rate schedules based on an 5 

appropriate allocator. FEI has, for the most part, allocated these cost components to its rate 6 

schedules based on approaches consistent with past practices.  7 

FEI allocates costs in the COSA model on the basis of: 8 

 Demand (Peak Day) 9 

 Customers (Weighted) 10 

 Energy (Load) 11 

 12 
Each of these allocators is discussed separately in the sections below. 13 

Certain information is required to complete the allocations, specifically number of customers and 14 

demand.  The following table shows the number of customers and annual demand in TJ for 15 

each rate schedule from FEI’s 2016 test year. 16 

Table 6-12:  Customers and Annual Demand (TJ) by Rate Schedule 17 

Rate 
Schedule 

Customers 

(#) 

Annual 
Demand (TJ) 

1 886,652 72,466 

2 84,737 28,012 

3 5,040 18,121 

23 1,669 8,969 

4 18 130 

5 230 2,173 

25 566 13,490 

6 15 47 

7 5 155 

27 108 6,536 
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Rate 
Schedule 

Customers 

(#) 

Annual 
Demand (TJ) 

22 26 13,189 

22A 9 9,030 

22B 5 5,277 

Total 979,080 177,595 

 1 

As described in Section 6.3.1.5, revenue from bypass and contract customers has been treated 2 

as a credit to the cost of service and allocated to other rate schedules in the COSA model. 3 

Consequently, these rate schedules are not allocated any costs in the COSA model.  However, 4 

for completeness, FEI has included the 2016 test year data from these customers in Table 6-12 5 

below. 6 

 Table 6-13:  Customers and Annual Demand (TJ) for Bypass and Contract Customers 7 

Rate 
Schedule 

Delivery 
Margin ($000s) 

Customers 

(#) 

Annual Demand 
(TJ) 

22 Bypass 721 6 8,396 

25 Bypass 422 4 851 

Joint Venture
75

 4,572 1 4,758 

BC Hydro IG 15,735 1 16,425 

Total 24,526 25 31,099 

 8 

In addition to the revenue from bypass and contract customers that has been treated as a credit 9 

to the cost of service in the COSA, FEI has also treated the revenue from RS 46 as a credit to 10 

the cost of service in the COSA. Rate Schedule 46 delivery margin, customers and annual 11 

demand equals $3,076 thousand, 13 and 669 TJ respectively. Demand (Peak Day) 12 

Consistent with FEI’s 1993, 1996, 2001 and 2012 Rate Design Application COSA studies, FEI 13 

has used the coincident peak (CP) approach to allocate demand-related costs to each rate 14 

schedule.  This reflects the fact that FEI’s delivery system has generally been constructed to 15 

meet the peak day (coldest day) demand of all its firm service customers. 16 

The customer load from FEI’s test year is adjusted by the load factor of each rate schedule to 17 

estimate the peak day demand. FEI allocates demand related costs based upon the rate 18 

schedule’s contribution to the system peak. The peak demand is estimated using the method 19 

described below. 20 

                                                
75

  The Joint Venture is comprised of five operations that act as one for billing and demand balancing. 
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The peak day (coldest day) temperature varies across FEI’s service regions. To develop a peak 1 

day demand that is representative of the entire utility, FEI uses regional temperature data to 2 

calculate the peak day demand.  3 

Independent calculations are completed for these regions: 4 

 Lower Mainland 5 

 Inland 6 

 Columbia 7 

 Vancouver Island 8 

 Whistler 9 

 10 
Independent calculations are completed for these rate schedules: 11 

 RS 1 – Residential 12 

 RS 2 – Small Commercial 13 

 RS 3 – Large Commercial 14 

 RS 23 – Large Commercial Transportation 15 

 RS 5 – General Firm Large Volume 16 

 RS 25 – General Firm Transportation Large Volume 17 

 18 
The load factors for the heat sensitive rate schedules (RS 1, RS 2, RS 3/RS 23) and RS 5/RS 19 

25 are calculated using a four step linear regression method for each region and rate schedule 20 

separately, as illustrated below.  21 

 Calculate the Peak Day Demand for each region and rate schedule as follows: 1.22 

a. Develop a regression model for each region and rate schedule using 10 months76 23 

of actual demand data (converted to Daily Demand, based on the number of 24 

days in the month) against average monthly temperatures to establish the model 25 

parameters to a linear equation.  26 

b. Enter the regional design day temperature77 into the above estimated linear 27 

models to establish the peak day demand for each region and rate schedule.  28 

 Calculate the Average Daily Consumption for each region and rate schedule: 2.29 

c. RS 1/RS 2/RS 3/RS 23: 30 

                                                
76

  July and August are excluded, 
77

  Design day temperature is derived through an Extreme Value Analysis, which estimates the coldest temperature 
expected to occur with a return period of one in twenty years. 
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i. The Average Daily Consumption is the normalized78 annual actual use 1 

per customer (UPC) divided by 365 days/year. 2 

d. RS 5/RS 25: 3 

i. The Actual Average Daily Consumption is used.  4 

 Calculate the Load Factor for each region and rate schedule: 3.5 

Load Factor = Average Daily Consumption / Peak Day Demand 6 

 Calculate the Three-Year Average Load Factor for each region and rate schedule.  4.7 

 8 
FEI calculates annual load factors by region, by rate schedule as described above. 9 

Subsequently, FEI then produces an annual weighted average load factor for each rate 10 

schedule by using the number of customers in each region to weight the load factors from those 11 

regions. Finally, FEI completes this process for three years and then averages them. 12 

Lastly, the three-year average load factor from the four-step approach above is applied to the 13 

annual volume in the COSA model to create a coincident peak day demand, which is used to 14 

allocate demand-related costs among rate schedules.  15 

The following calculation demonstrates how FEI uses the three-year average load factor by rate 16 

schedule to derive the Load Factor Adjusted Annual Volume (or coincident peak day demand) 17 

for the heat sensitive rate schedules in the COSA model. 18 

Peak Day Demand = Annual Consumption / (LF x 365) 19 

FEI notes that it would not be appropriate to calculate its peak day demand as the sum of all the 20 

peak-day demands by rate schedule and region from step 1 (b) above.  This is because the 21 

data used in the multi-step process above uses normalized actuals from single years, and the 22 

data in the COSA model is based on a test (forecast) year.  For this reason, unless the number 23 

of customers and consumption in the test year is equal to the normalized actuals, there will be a 24 

disconnect between the peak demand allocator and underlying costs being allocated. Also, as 25 

described above, there can be data in any individual year that could skew results79.  For this 26 

reason, a three-year average is used.  It would not be useful to average the sum of all the peak 27 

day demands by rate schedule and region from step 1 (b) when the underlying number of 28 

customers and demand changes from year to year.  29 

Consistent with past practice, RS 6 (Natural Gas Vehicles) has been assigned a 100% load 30 

factor for determination of its peak demand since this class of customers is not heat sensitive.  31 

                                                
78

  FEI normalizes demand using a 10 year average temperature. 
79

  For example, new customers and disconnecting customers that do not have a full 365 days of consumption in any 
particular year could skew the Average over Peak ratio. 
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In addition to these firm heat sensitive rate schedules, FEI must also serve other customers to 1 

whom it provides firm service. RS 22, RS 22A80 and RS 22B have contractual firm commitments 2 

under which FEI must deliver firm quantity. The sum of the heat sensitive rate schedules’ peak 3 

day plus the firm contractual commitments is equal to FEI’s total peak day demand. This is the 4 

load that the System must be able to deliver on the peak (coldest) day. The load factors 5 

including peak day and firm delivery volumes used in the COSA are shown below in Table 6-14. 6 

Table 6-14:  Load Factors Peak Day and Firm Demand by Rate Schedule
81

 7 

Rate 
Schedule Load Factor 

Peak Day or 
Firm Demand 

(TJ/Day) 

1 31.2% 635.5 

2 31.1% 247.0 

3 37.1% 134.0 

4 n/a 0.0 

23 36.9% 66.6 

5 45.2% 13.2 

25 55.5% 66.6 

6 100.0% 0.1 

22 n/a 2.0 

22A n/a 29.7 

22B n/a 11.5 

7 n/a 0.0 

27 n/a 0.0 

Total  1,213.1 

 8 

6.3.6.1 Customer Costs  9 

Customer-related costs are allocated across rate schedules on the basis of both average 10 

customers, and average customers with a weighting factor applied. Approximately 40% of FEI’s 11 

customer-related costs are allocated using average customers with a weighting factor applied, 12 

5% are allocated using only average customers and 55% are allocated based on the results of 13 

the two previous allocations. Customer-related costs that are allocated using average 14 

customers include land, structures, mains, measuring and regulating equipment. Customer-15 

related costs that are allocated using average weighted customers include service lines and 16 

meters, customer billing and customer contact services including supporting infrastructure and 17 

energy solutions. Weighting average customers, and not simply using average customers, 18 

recognizes that not all customers cost the same to connect to FEI’s system or cost the same to 19 

                                                
80

  Rate Schedule 22A can be curtailed for 5 ½ days per year. 
81

  Table excludes BC Hydro Island Generation and Vancouver Island Joint Venture which have a combined 58 
TJ/Day of firm demand. 
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administer. For the purposes of this analysis, weighting factors were calculated for each rate 1 

schedule relative to the residential rate schedule.82  2 

Two types of weighting factors were developed to allocate customer costs:  3 

 Weighting Factor for Administration and Billing; and 4 

 Weighting Factor for Meters and Services. 5 

 6 
Table 6-15 below shows the results for each rate schedule based on these two weighting 7 

factors. 8 

Table 6-15:  Customer Weighting Factor Study and Customer Administration Factor Results 9 

Rate 
Schedule 

Customer 
Weighting Factor 

Customer Admin 
& Billing Factor 

1 1.0 1.0 

2 1.7 1.0 

3 7.0 1.2 

4 13.6 0.9 

5 11.1 43.0 

6 13.3 43.0 

7 132.5 43.0 

22 49.9 75.0 

22A 399.2 75.0 

22B 562.6 75.0 

23 10.3 75.0 

25 17.6 75.0 

27 46.2 75.0 

 10 

6.3.6.1.1 WEIGHTING FACTOR FOR ADMINISTRATION AND BILLING 11 

Large customers generally require a greater level of administrative effort or customer service 12 

than the average residential customer. As such, customer weighting factors are required to 13 

properly allocate customer administration, marketing and billing related costs to the various rate 14 

schedules.  15 

Based on information from FEI’s marketing, customer service and billing departments, weighting 16 

factors for each rate class were developed which take into consideration: 17 

 the frequency of meter reading;  18 

                                                
82

  FEI’s residential rate schedule (RS 1) is used as the base upon which to weight other rate schedules because it is 
the least costly rate schedule to connect and administer. For this reason the Weighting Study shows the 
residential rate schedule with a factor of 1.0. 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 6:  FEI COST OF SERVICE ALLOCATION STUDY PAGE 6-26 

 the use of remote meter reading via cellular or other communications infrastructure and 1 

the method of collecting and retaining load data;  2 

 the amount of time spent by customer service responding to inquiries;  3 

 marketing programs and costs for different customer groups;  4 

 the existence of dedicated account managers for commercial and industrial customers; 5 

and 6 

 the number of resources dedicated to each customer class for customer billing, 7 

measurement and marketing.  8 

 9 
The customer numbers in each rate schedule that are weighted for customer administration and 10 

billing are then used to allocate costs associated with customer administration to each rate 11 

schedule.  12 

6.3.6.1.2 WEIGHTING FACTOR FOR METERS AND SERVICES  13 

The facility costs for the distribution system, such as meters, service lines and regulators, are 14 

not equal among all customers.  Therefore, for these costs, FEI applies a weighting factor to the 15 

number of customers in each rate schedule so that the costs allocated to each rate schedule 16 

are proportionate to the costs to serve them. 17 

The weighting factors are estimated values indicating the total relative value of meter and 18 

service assets associated with a specific rate schedule as compared to Rate Schedule 1.83 19 

Once the weighting factors have been calculated and assigned to each rate schedule, costs can 20 

be allocated appropriately across all rate schedules. This weighting factor helps ensure each 21 

rate schedule is assigned the appropriate proportion of customer-related costs based on cost 22 

causation.  23 

6.3.6.2 Energy  24 

Within the delivery cost COSA model, there is $12 million of costs that have been classified as 25 

Energy-related. These costs include Own Use Gas, Gas Control Operations, amortization of 26 

DSM deferral and infrastructure costs.  These costs have been allocated using the energy 27 

delivered by rate schedule which is provided in Table 6-11 above.  28 

 Summary of Cost Allocation 6.3.729 

The following table summarizes the results of the delivery cost of service allocation to rate 30 

schedules from the COSA model.84 31 

                                                
83

  Ibid. 
84

  Further detail of the allocation results can be found in Appendix 6-4, Schedule 4. 
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Table 6-16:  Delivery Cost of Service Allocation to Rate Schedules  1 

Rate 
Schedule ($000s) 

Percentage 
of total 

1 510,654 65.2% 

2 129,861 16.6% 

3/23 95,247 12.2% 

4 51 0.0% 

5/25 35,111 4.5% 

6 151 0.0% 

7/27 1,540 0.2% 

22 806 0.1% 

22A 6,824 0.9% 

22B 2,602 0.3% 

Total 782,847 100.0% 

 2 

6.4 GAS COST ALLOCATION 3 

FEI has allocated its gas costs consistent with past practice, other than one adjustment to the 4 

load factor for RS 5 customers.   5 

FEI’s commodity costs and storage and transport costs are allocated to sales customers. Sales 6 

customers are also referred to as the “Core Market”, being those customers that purchase their 7 

commodity from either FEI directly or from marketers under the Customer Choice Program.  8 

Transportation customers do not pay commodity or storage and transport charges.   9 

Although there have been changes to the gas supply portfolio over the last 25 years, the gas 10 

cost allocation method remains largely consistent with what was approved in the 1991 Phase A 11 

Rate Design.  FEI has maintained this cost allocation approach, but is proposing to change the 12 

load factor adjustment for RS 5 customers from 50% as previously approved by the 13 

Commission85 to the three year average load factor for RS 5.   14 

In the following sections, FEI describes the nature of its gas costs, including the distinction 15 

between commodity costs and storage and transport (midstream) costs.  FEI then describes its 16 

allocation approach for gas costs and discusses the proposed change to the load factor 17 

adjustment for RS 5 customers.  18 

 Gas Costs 6.4.119 

FEI incurs gas costs on behalf of all core market customers to meet peak customer demand. 20 

FEI’s gas costs are separated into commodity and storage and transport costs, which 21 
                                                
85

  1996 Rate Design Application Negotiated Settlement Agreement, dated September 29, 1996, which the 
Commission approved as part of Commission Order G-98-96, dated October 7, 1996. 
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correspond to two of the components on a customer’s bill.  Commodity costs correspond to the 1 

Cost of Gas component of a customer’s bill (also called the Commodity Cost Recovery Charge 2 

within the gas tariffs, or more simply referred to as the commodity charge).  The storage and 3 

transport costs correspond to the Storage & Transport component of a customer’s bill.  4 

FEI’s gas costs are illustrated below in Figure 6-4, which shows how FEI’s gas resources are 5 

used according to FEI system demand throughout the year.  For example, the commodity 6 

portion of gas costs comes from the base load supply of gas throughout the year. The storage 7 

and transport portion of gas costs comes from the purchase of seasonal gas, term gas, market 8 

area storage and LNG peaking resources.  9 

Figure 6-4:  Gas Supply Resources 10 

 11 

The following sections describe in more detail what is included in the commodity and storage 12 

and transport costs. 13 

6.4.1.1 Commodity  14 

Commodity costs consist of market priced annual baseload gas purchased by FEI and flowed 15 

through in rates without mark-up.  The Cost of Gas charge is variable and is reviewed quarterly 16 

by the Commission and adjusted, if required.   17 
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6.4.1.2 Storage and Transport  1 

Storage and transport costs are mainly for resources contracted by FEI to facilitate the flow of 2 

gas into FEI’s service territory so that the demand of the sales customers can be served and the 3 

pipeline system stays in balance on a daily basis.  Storage and transport resources are used to 4 

balance FEI’s entire gas distribution system by either supplementing it with gas supply when 5 

demand is greater than planned or removing excess gas supply out of the system when the 6 

demand is lower than planned.  The resources that FEI has in place are to meet design day and 7 

design year conditions, and are secured in an open and competitive marketplace.  8 

As illustrated above in Figure 6-4, the storage and transport costs include: 9 

 Storage contracts and transportation capacity on external pipelines that deliver gas to 10 

FEI’s various interconnecting points from the market hubs and contracted gas storage 11 

facilities.  12 

 Winter seasonal gas supply purchased by FEI that may be required to support higher 13 

than normal load requirements of core customers.  14 

 Allocation of costs for company-owned assets, such as the SCP described in Section 15 

6.3.4.5 and the Mt. Hayes LNG facility described in Section 6.3.4.4.   16 

 17 
Although storage and transport charges are only charged to sales customers, the resources are 18 

utilized each day to balance the system as a whole, which benefits both sales and 19 

transportation customers. 20 

 Allocation Approach 6.4.221 

The current gas cost allocation methodology includes:  22 

 classifying the commodity costs as energy-related and allocating those costs to sales 1.23 

customers based on throughput; and  24 

 classifying the storage and transport costs as demand-related and allocated on a load 2.25 

factor adjusted volumetric basis.  26 

 27 
The storage and transport costs are allocated to sales customers using a three-year rolling 28 

average load factor as discussed in Section 6.3.6, such that the basis of the allocation of the 29 

storage and transport costs is the load factor adjusted volumes (i.e., the peak day volume).  30 

For Interruptible (RS 7) and Seasonal (RS 4) customers, the Storage and Transport charge is 31 

set equal to the rate for General Firm Sales Service (RS 5).  Interruptible and seasonal 32 

customers have a zero peak day value, as the interruptible customers would be curtailed on 33 

extreme cold weather days and the seasonal customer load primarily occurs during the non-34 

heating (off peak) months.  35 

An exception to the rolling three-year average load factor is for General Firm Sales Service 36 

customers (RS 5), whose load factor was set at 50% in the 1996 Rate Design Application 37 
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Negotiated Settlement Agreement, dated September 29, 1996, which the Commission approved 1 

as part of Commission Order G-98-96.   2 

FEI is proposing to adjust the load factor adjustment for RS 5 customers to use RS 5’s three- 3 

year average load factor as discussed further below.  4 

6.4.2.1 Load Factor Adjustment to RS 5 Customers 5 

As noted above, FEI currently allocates midstream costs to RS 5 using a deemed 50% load 6 

factor. This value was established as part of the 1996 Rate Design Application Negotiated 7 

Settlement Agreement.  FEI contracts for its midstream resources based on a peak day demand 8 

that is derived using a calculated load factor for RS 5, not a deemed load factor. This 9 

discrepancy means that the cost of the resources being contracted for is not being allocated to 10 

RS 5 in the same way in which they were caused. 11 

Based upon the rate design principles to fairly apportion costs among customers and set price 12 

signals that encourage efficient use, FEI is proposing to utilize the same approach for allocating 13 

midstream costs to RS 5 as it does for RS 1, RS 2, and RS 3 by using a three-year rolling 14 

average load factor as discussed in Section 6.4.2.  Under the new approach the load factor 15 

used to allocate midstream costs to RS 5 would be approximately 45%86.   For clarity, 45% is 16 

the indicative load factor; however, the load factor that will be used to allocate midstream costs 17 

to RS 5 will be recalculated annually along with the load factors used to allocate midstream 18 

costs to RS 1, RS 2, and RS 3.   19 

Table 6-17 below shows that changing the deemed RS 5 load factor from 50% to 45% changes 20 

the allocation of midstream costs and midstream charges for sales customers. The table is 21 

based on the data used to set January 1, 2016 midstream rates.87 22 

                                                
86

  RS 5 load factor after rate design proposals as discussed in Section 9. 
87

  Commission Order G-188-15, dated December 3, 2015. 
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Table 6-17:  RS 5 Load Factor for Midstream Cost Allocation 1 

 2 

 3 
The change in the allocation method for midstream costs will increase an average RS 5 4 

customer’s annual bill by 1.0%, RS 4 by 1.3%, and RS 7 by 1.5%.  RS 1, RS 2, and RS 3 will 5 

also experience very small decreases to the Storage & Transport charge as RS 5 attracts some 6 

of the costs that would otherwise have been allocated to those rate schedules.  7 

6.5 R:C AND MARGIN TO COST RATIOS  8 

The COSA study is one of the primary tools used to establish cost guidelines for the evaluation 9 

of rate schedule revenue levels through the R:C ratios. The R:C ratios show whether the rates 10 

charged to each rate schedule adequately recover their allocated cost of service. For FEI’s 11 

transportation rate schedules that have companion sales rate schedules (RS 23, RS 25 and RS 12 

27) FEI imputes a cost of gas so that when the R:C ratios are calculated the final R:C ratio is on 13 

the same basis (delivery margin plus cost of gas) as for the sales rate schedules88.    14 

                                                
88

  Commission Order G-42-91, dated May 23, 1991, page 3.  RS 23, RS 25 and RS 27 are transportation options for 
RS 3, RS 5 and RS 7 respectively. Since allocated cost for RS 3, RS 5 and RS 7 includes cost of gas, a cost of 

Line Particulars Reference Total RATE 1 RATE 2 RATE 3 RATE 4 RATE 5 RATE 6 RATE 7

1
Midstream Purchased 

Volumes for Sales Customers
TJ

2015 Q4 Volume 

Projection for 2016
121,621    73,116    28,112    18,164    2,186    44         

2 Load Factor %
2012 - 2014 Avg Load 

Factor
30.5% 30.1% 36.2% 50.0% 1 100.0%

3 Peak Demand 2 TJ/day Line 1 / (365 x Line 2) 1,062.9     657.2      256.2      137.4      12.0      0.1        

4 Percent % Line 3 / Total of Line3 61.8% 24.1% 12.9% 1.1% 0.0%

5 Midstream Costs ($000's) Line 4 x Total of Line 5 131,348$ 81,213$ 31,665$ 16,975$ 1,480$ 15$       

6
Midstream Sales  Volumes

TJ

2015 Q4 Volume 

Projection for 2016
72,679    27,944    18,056    2,172    44         

7
Midstream Cost Recovery 

Charges 
 3 ($/GJ) Line 5 / Line 6 1.117$    1.133$    0.940$    0.681$ 0.681$ 0.341$ 0.681$ 

1  Deemed 50%
2  RS 4 and RS 7 are both interruptible in winter therefore have a zero TJ/Day peak demand
3  RS 4 and RS 7 assume RS 5's  midstream costs

RS 5 @ calculated 44.8%

Line Particulars Reference Total RATE 1 RATE 2 RATE 3 RATE 4 RATE 5 RATE 6 RATE 7

1
Midstream Purchased 

Volumes for Sales Customers
TJ

2015 Q4 Volume 

Projection for 2016
121,621    73,116    28,112    18,164    2,186    44         

2 Load Factor %
2012 - 2014 Avg Load 

Factor
30.5% 30.1% 36.2% 45.0% 1 100.0%

3 Peak Demand 2 TJ/day Line 1 / (365 x Line 2) 1,064.2     657.2      256.2      137.4      13.3      0.1        

4 Percent % Line 3 / Total of Line3 61.8% 24.1% 12.9% 1.3% 0.0%

5 Midstream Costs ($000's) Line 4 x Total of Line 5 131,348$ 81,111$ 31,625$ 16,954$ 1,643$ 15$       

6 Midstream Sales  Volumes
TJ

2015 Q4 Volume 

Projection for 2016
72,679    27,944    18,056    2,172    44         

7
Midstream Cost Recovery 

Charges 
 3 ($/GJ) Line 5 / Line 6 1.116$    1.132$    0.939$    0.756$ 0.756$ 0.340$ 0.756$ 

1  Calculated 45%
2  RS 4 and RS 7 are both interruptible in winter therefore have a zero TJ/Day peak demand
3  RS 4 and RS 7 assume RS 5's  midstream costs
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 R:C Ratios – The Range of Reasonableness 6.5.11 

R:C ratios are assessed based on whether or not they fall within an established “range of 2 

reasonableness”. FEI believes that the appropriate range of reasonableness for evaluating its 3 

R:C ratios is 90 per cent to 110 per cent. In theory, the R:C ratio should equal 100% for each 4 

rate schedule, indicating that the revenues recovered from each rate schedule would equal the 5 

indicated cost to serve them.  However, achieving unity implies a level of precision that does not 6 

exist with any COSA. As a COSA study necessarily involves assumptions, estimates, 7 

simplifications, judgments and generalizations, a range of reasonableness is warranted and 8 

accepted when evaluating the appropriateness of the R:C ratios.  9 

The result of the COSA study for each rate schedule is considered in light of this range of 10 

reasonableness and each rate schedule that falls within that range is deemed to be recovering 11 

its fair cost. If a rate schedule falls out of the range of reasonableness, this indicates that 12 

revenues are either insufficient in covering the cost of service or exceed the cost of service, 13 

which suggests that rate rebalancing may be in order. The “range of reasonableness” is 14 

therefore used as an indication of the rate schedules that require re-balancing. Even if all of the 15 

rate schedules fall within the range of reasonableness, some re-balancing may be necessary in 16 

light of rate schedule characteristics and rate design objectives.  17 

The appropriate range of reasonableness will depend on the particular circumstances of a 18 

public utility. Recent Commission decisions regarding the range of reasonableness suggest that 19 

a range of reasonableness of 95 per cent to 105 per cent is appropriate for electric utilities in 20 

British Columbia. Specifically:  21 

 In Commission Order G-130-07 in response to BC Hydro’s 2007 Rate Design 22 

Application, the Commission determined that a “range of reasonableness of 95 per cent 23 

to 105 per cent [was] the correct range for the purpose of future rebalancing in the 24 

circumstances of BC Hydro.”89 The rationale for the decision was based in part on the 25 

“the known system demand and demand metering of large commercial and industrial 26 

customers” and “the accuracy of the relatively sophisticated load research analysis.”90 27 

As a result, the Commission panel determined for BC Hydro “that the appropriate target 28 

R:C ratio in each class is unity or one and that future rebalancing should only be 29 

required when a customer class falls outside of the range of reasonableness.”91  30 

 Similarly, in Order G-156-10, dated October 19, 2010, the Commission found that “the 31 

appropriate range of reasonableness of 95% to 105% is the correct range for the 32 

purpose of future rebalancing in the circumstances of FortisBC [electric].”92  As in the BC 33 

Hydro decision, the Commission determined that the appropriate target R:C in each rate 34 

                                                                                                                                                       

gas is imputed for RS 23, RS 25 and RS 27 to ensure consistency and to show R:C ratios on combined basis for 
RS 3/RS 23, RS 5/RS 25 and RS 7/RS 27.   

89
  Commission Decision and Order G-130-07, dated October 26, 2007, page 71. 

90
  Ibid.   

91
  Ibid. 

92
  Commission Decision and Order G-156-10, dated October 19, 2010, page 77.   
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schedule to be one, with future rebalancing necessary only when customer classes fell 1 

outside the range. The Commission also accepted FBC’s position that the “range of 2 

reasonableness” is “based not only on the accuracy of its data, but also on policy 3 

considerations such as the Commission’s prior decision regarding the range of 4 

reasonableness for BC Hydro.”  5 

 6 
Although there are precedents for a range of reasonableness of 95 per cent to 105 per cent in 7 

the case of BC electric utilities, FEI believes that this range is not appropriate for natural gas 8 

utilities. In the case of BC electric utilities, there is relative certainty in load research analysis 9 

that exists from known hourly system demand and demand metering data for large commercial 10 

and industrial customers with respect to the coincident peak demand calculation. The equivalent 11 

level of certainty does not exist for natural gas utilities because: 12 

 The equivalent load research analysis for natural gas utilities does not draw from hourly 13 

system demand data but rather from daily system demand data.  14 

 The load research analysis employed by natural gas utilities is based on peak days that 15 

reflect extreme weather planning conditions since natural gas demand is largely driven 16 

by temperature. This further diminishes the certainty of natural gas forecast loads 17 

compared to those produced by electric utilities that use actual or forecast loads under 18 

normal weather conditions. Since peak day loads are fundamental to cost allocations for 19 

natural gas utilities, greater data uncertainty with respect to peak day loads result in 20 

greater uncertainties in COSA results.  21 

 22 
For these reasons, natural gas utilities have relatively less certain system demand data 23 

compared to those used for electric utilities.  24 

Prior Commission decisions specific to natural gas also support a wider range of 25 

reasonableness. For natural gas utilities, the long standing precedent for the range of 26 

reasonableness for the R:C ratio has been 90 per cent to 110 per cent.  In Commission Order 27 

G-42-91 that ruled on Ocelot Chemical’s application seeking reconsideration of the 28 

Commission’s ruling on Pacific Northern Gas’ 1991 Rate Design Application (Order G-23-91), 29 

the Commission recognized the subjectivity inherent in cost allocation:  30 

The Commission is also cognizant of the considerable reliance upon judgement 31 

involved in the undertaking of a cost of service study. Although judgement is 32 

required in lesser amounts to determine the specific component of the total cost 33 

of service and functionalization of costs, significant judgement is required to 34 

classify costs between capacity, commodity and customer components. Even 35 

greater judgement is required in determining the appropriate method to allocate 36 

these costs amongst rate schedules. For example...different classes of 37 

customers impose different levels of risk on the utility, but quantifying the 38 

appropriate cost differential is not attempted in these studies. Finally, there are 39 

benefits attributable to serving certain classes of customers but these, too, have 40 
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not been included as an offset against costs within the study as they are not 1 

easily quantified.93  2 

 3 
This reliance on judgment led the Commission to conclude:  4 

Given the imprecision inherent in cost of service studies in general, and in 5 

particular the studies in issue, the Commission believes that as long as revenues 6 

from a particular class of service and costs allocated to that class of service do 7 

not differ by more than 10%, there is no compelling evidence to determine that 8 

the cost of service results indicate rate restructuring is required.94  9 

 10 
The Commission also accepted, as a guide to rate setting, a range of reasonableness of 90 per 11 

cent to 110 per cent in the FEI (formerly BC Gas) 1993 Phase B Rate Design.95 The same 12 

range of reasonableness was used in the BC Gas 1996 Rate Design96 and in the FEI (formerly 13 

Terasen Gas Inc.) 2001 Rate Design97 and in FEI’s 2012 Amalgamation Application  14 

Consistent with past precedent and practice, FEI has applied a range of reasonableness of 90% 15 

to 110% in this Application.  16 

 R:C Ratios – The COSA Results 6.5.217 

This section provides the R:C ratios and margin to cost ratios for each of the rate schedules 18 

based on the results of the COSA Study. The margin to cost ratio is calculated by dividing the 19 

total delivery margin collected from a rate schedule which includes Basic Charge, demand 20 

charge, volumetric Delivery Charge and administrative charge revenues, by the allocated 21 

embedded delivery costs.  Gas and storage and transport costs are excluded from both the 22 

numerator and denominator when calculating the M:C ratios. 23 

The results shown below in Table 6-18 represent FEI’s COSA model prior to rate design and 24 

rebalancing proposals. These results help inform FEI’s rate design proposals described in 25 

Sections 7 through 9 of this Application.   The final COSA results including all rate design and 26 

rebalancing proposals are included in Section 12. 27 

                                                
93

  Commission Decision and Order G-42-91, dated May 23, 1991, page. 29.   
94

  Ibid. 
95

  Commission Decision and Order G-101-93, dated October 25, 1993, page12: “In previous decisions the 
Commission has accepted a 10% band as reasonable.”   

96
  Commission Order G-98-96, dated October 7, 1996.   

97
  Commission Order G-116-01, dated October 3, 2001.   



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 6:  FEI COST OF SERVICE ALLOCATION STUDY PAGE 6-35 

Table 6-18:  R:C and M:C Ratio Results before Rate Design Proposals or Rebalancing
98

 1 

  2 

 3 
Except for RS 6 and RS 22A, the R:C ratios are all within a range of 95% to 105%, and the 4 

margin to cost ratios are generally within the 90% to 110% range.  This indicates that the 5 

revenue collected from each rate schedule is closely aligned with the costs caused by that rate 6 

schedule. This supports the principle of matching revenues and the related costs. In Section 7 

5.3, this is the second rate design principle “Fair apportionment of costs among customers 8 

(appropriate cost recovery should be reflected in rates)”. The general clustering of the R:C and 9 

margin to cost results within or close to the 90% to 110% range also suggests that the current 10 

rate design aligns well with the eighth rate design principle listed in Section 5.3 “Avoidance of 11 

undue discrimination (interclass equity must be enhanced and maintained)”. FEI has been 12 

consistent in its cost allocation approach and as evidenced by the results in Table 6-17, the 13 

rates in place fairly collect each rate schedule’s allocated costs.  14 

FEI has excluded RS 4, RS 22, and RS 7/RS 27 from Table 6-17 above because Rate 15 

Schedule 4 is a seasonal service (firm in the summer and interruptible in the winter), RS 22 is 16 

predominantly interruptible99 and RS 7/RS 27 is fully interruptible. These rates do not drive 17 

system capacity additions,100 and consequently are not allocated any demand-related costs. 18 

The charges within these rate schedules are not set using their allocated costs from the COSA 19 

model. Nevertheless, FEI has calculated the ratios for these rate schedules, which are shown in 20 

Table 6-19 below.  21 

                                                
98

  Refer to Appendix 6-4 which shows the COSA schedules using the 2016 test year. FEI has also included 
Appendix 6-9 which shows 2013 Test Year COSA Financial Schedules from the 2012 Amalgamation Application. 
These schedules assume that the former Mainland, Vancouver Island, Whistler and Fort Nelson service areas had 
all amalgamated. 

99
  One RS 22 customer has 2 TJ per day of firm. All other RS 22 customers have no firm demand. Under RS 22, 

customers can negotiate a firm service level and rate that is subject to Commission approval. 
100

  RS 4 is winter interruptible, which is when FEI’s system peaks. 

Rate Schedule R:C M:C

Rate Schedule 1

Residential Service

Rate Schedule 2

Small Commercial Service

Rate Schedule 3/23

Large Commercial Sales and Transportation Service

Rate Schedule 5/25

General Firm Sales and Transportation Service 

Rate Schedule 6

Natural Gas Vehicle Service

Rate Schedule 22A

Transportation Service (Closed) Inland Service Area 

Rate Schedule 22B

Transportation Service (Closed) Columbia Service Area

95.6% 93.1%

104.9% 112.2%

101.6% 103.3%

101.3% 102.5%

99.7% 99.7%

109.5% 109.8%

131.2% 159.1%
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Table 6-19:  R:C & M:C Ratio Results for Rate Schedules Not Set Using COSA allocations
101

 1 

 2 

6.6 STAKEHOLDER FEEDBACK RECEIVED 3 

As discussed in Section 4, FEI circulated a COSA Discussion Guide to all interested 4 

stakeholders and held a workshop on June 27, 2016.  This Guide and Workshop described 5 

FEI’s COSA analysis and presented a number of options that FEI was considering.  The 6 

relevant stakeholder feedback is summarized below, with the detailed Meeting Summary and 7 

Notes attached in Appendix 4-2 to the Application. 8 

Table 6-20:  Summary of Outstanding Workshop Items 9 

Item Reference 

Show R:C table when DSM costs are classified as 

Energy  related 

FEI has classified DSM costs as 100% 

energy and allocated to all customers 

using throughput 

Tilbury Usage Forecast (assume Tilbury Expansion) Section 6.3.2.3 

Show R:C ratios with 3 decimals Section 6.5.2 

Provide allocation percentages for O&M split Appendix 6-3 

Provide NGT Forecast for Vancouver Island (assume Mt. 

Hayes) 

Section 6.3.3.4 

Provide detailed data and calculations for load factor 

calculations 

Appendix 6-7 

Explain how each rate schedule contributes to the 

system peak 

Section 6.3.6 

Provide history for gas costs and delivery rates Appendix 6-10 

Provide a comparison of previous and current COSA 

assumptions  

Section 6.3.3 

Provide a copy of Sizing of Distribution Pipe Standards Appendix 6-6 

Provide more details on the PLCC adjustment and how it 

is used in the COSA 

Section 6.3.5.4 

Provide calculations for the Customer Weighting and 

Customer Administration Factor Studies 

Appendix 6-8 
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  R:C denotes Revenue to Cost Ratio and M:C denotes Margin to Cost Ratio 

 

Rate Schedule R:C M:C

Rate Schedule 4

Seasonal Firm Gas Service 

Rate Schedule 7/27

General Interruptib le Sales and Transportation Service

Rate Schedule 22

Large Volume Transportation Service 

139.6% 712.3%

147.4% 550.9%

1425.5% 1864.4%
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Item Reference 

Provide cost details for NGT customers NGT Customers include customers 

taking delivery of gas under RS 25, RS 

23, RS 6, RS 6P and RS 46. RS 23 

and RS 25 NGT customer’s costs are 

embedded in the rate schedule with all 

other customers that take delivery 

under these rate schedules. Further to 

section 2, RS 46 is not in scope for this 

application; consequently these 

customers are not separated out as an 

individual rate schedule within the 

COSA model.  

Include Margin to Cost Ratios in tables Section 6.5.2 

Do RS 22 R:C ratios include Interruptible Revenue? Yes, in Section 6 COSA Results 

Why is the R:C ratio for RS 22A so high, is there some 

history behind this? 

Section 6.3.1.3 

What is the rate impact if BC Hydro IG terminates their 

contract in 2022 

BC Hydro IG Revenue is 

approximately $16 million per year. 

Without this revenue, all other non-

bypass customer’s delivery rates 

would increase by approximately 2%. 

 1 

6.7 SUMMARY 2 

FEI conducted a COSA study in accordance with standard utility practice.  FEI’s COSA methods 3 

have been reviewed by EES Consulting and were found to be consistent with standard utility 4 

practice, generally consistent with past practice for the utility and the results are acceptable for 5 

purposes of setting just and reasonable rates for the utility. FEI’s COSA study follows three 6 

industry standard steps to allocate the cost of service: functionalization, classification and 7 

allocation.  8 

With this rate design, FEI is endeavouring to establish rates that will be functional for the 9 

foreseeable future. As such, in addition to costs from FEI’s 2016 test year, FEI also included 10 

known and measurable changes for projects expected to be in-service by or soon after January 11 

1, 2018, including: the LMIPSU Project, the CTS Projects and the Tilbury Expansion Project. 12 

Except as noted in Table 6-8, FEI has been consistent with past practice in the methods used 13 

within the COSA study. FEI’s gas cost allocation method for commodity and midstream costs 14 

remains largely consistent with what was approved in the 1991 Phase A Rate Design. 15 
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The resulting margin to cost and R:C ratios are within a reasonable range indicating that the 1 

COSA study results are a suitable basis for setting utility rates to collect a fair level of revenue 2 

from each rate schedule. 3 
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7. RATE DESIGN FOR RESIDENTIAL CUSTOMERS 1 

7.1 INTRODUCTION 2 

FEI conducted a full review of the rate design for the residential rate class, which takes service 3 

under RS 1, RS 1U, RS 1X and RS 1B102 (collectively referred to in this section as RS 1), 4 

guided by the legal context, rate design principles, government policy, and informed by FEI’s 5 

data analysis, jurisdictional comparisons and feedback from the stakeholder engagement 6 

process. FEI’s review of the RS 1 rate design considered the potential rate structure options for 7 

residential customers (i.e., flat, declining or inclining block) and the possible blends of fixed and 8 

volumetric charges.    9 

FEI is proposing the continuation of the flat rate structure for RS 1. The existing flat rate 10 

structure provides the best balance of rate design considerations for residential customers. Flat 11 

rates are simple to administer and easy to understand and provide more stable utility revenues 12 

and customer rates.  The customer research survey results show that the flat rate structure is 13 

preferred by a majority of residential customers and the flat rate structure is used by the majority 14 

of Canadian natural gas utilities for their residential customers.  15 

FEI is also proposing a 5% increase in the Basic Charge and a corresponding decrease in the 16 

volumetric Delivery Charge, such that the change is revenue neutral within RS 1.  This proposal 17 

achieves a reasonable balance among competing rate design considerations.  A one-time 5% 18 

increase in the Basic Charge and a corresponding decrease in the volumetric Delivery Charge 19 

will improve the cost recovery from low-consumption customers.  The change will result in only 20 

a small annual bill impact for the majority of customers (less than 1%), and zero bill impact for 21 

an average use customer.  22 

The remainder of this section is organized as follows: 23 

 Section 7.2 describes the characteristics of residential customers, including dwelling 24 

type, end use, consumption patterns and load factor, and demonstrates that the current 25 

single rate schedule for the residential class remains appropriate.  26 

 Section 7.3 reviews the key rate design considerations for residential rates.  27 

 Section 7.4 provides a principle-based review of the rate structure options for residential 28 

customers, including the advantages and disadvantages of the proposed flat rate 29 

structure, and demonstrates that the flat rate structure with a Basic Charge and 30 

volumetric Delivery Charge remains appropriate.  31 

                                                
102

  The differences in RS 1, RS 1U, RS 1X and RS 1B pertain to the commodity portion of residential rates. In all 
cases the transportation and storage service (also called midstream service) and the delivery service are provided 
by FEI. Under RS 1 customers receive conventional natural gas from FEI as their commodity. Under RS 1U 
customers receive their commodity from a licensed natural gas marketer. In the event that there is a Marketer 
failure, customers that had been served by a Marketer under RS 1U, may be served under 1X. Under RS 1B 
customers receive commodity service from FEI, but have elected to receive a percentage of their natural gas as 
renewable natural gas (also called biomethane) with the balance being conventional natural gas.       
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 Section 7.5 provides a principle-based review of the Basic Charge and volumetric 1 

Delivery Charge ratio, and the basis for FEI’s proposed 5% increase to the Basic Charge 2 

reflecting a balance of competing principles and considerations.   3 

 Section 7.6 describes the result of the comparison of residential rates in other 4 

jurisdictions, confirming that FEI’s proposals are consistent with residential rates in other 5 

jurisdictions. 6 

 Section 7.7 summarizes the comments received in the stakeholder engagement process 7 

related to residential rates, and how FEI has addressed stakeholder comments.   8 

 Section 7.8 analyzes the bill impacts of FEI’s proposal, including a detailed discussion of 9 

the impact on low income customers, demonstrating that the impacts are reasonable 10 

given the balance of competing principles and considerations. 11 

 Section 7.9 concludes this section and summarizes FEI’s rate design proposals for 12 

residential customers.  13 

7.2 CUSTOMER CHARACTERISTICS  14 

RS 1 includes service to single family residences, and separately metered single family 15 

townhouses, row houses, and apartments.  Table 7-1 below provides a summary profile of the 16 

residential customer class’ average number of customers, annual consumption and revenue. 17 

Table 7-1:  FEI’s Residential Customer Profile
103

  18 

 Amount 
Percentage of 

FEI Total 

Average Number of Customers 886,652 91% 

Annual Consumption (PJ)      72.5 35% 

Revenue ($000s) 730,278 59% 

 19 

The following subsections discuss the main characteristics of RS 1 customers, including 20 

dwelling type, end use, consumption patterns, and load factor.   21 

 RS 1 Dwelling Types  7.2.122 

The 2012 Residential End-Use Study (REUS), provided in Appendix 7-1, is the most recent 23 

detailed study of FEI’s residential customers’ characteristics.  The 2012 REUS indicates that 24 

single family dwellings (SFD) dominate the residential customer base for FEI.   SFDs account 25 

for approximately 83% of residential customers, although the recent trend shows that the 26 

percentage is declining.  Figure 7-1 below provides a summary of FEI’s residential customers by 27 

dwelling type. 28 
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  Based on 2016 Annual Review (Order G-193-15).  
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Figure 7-1:  FEI’s Residential Customers by Dwelling Type based on 2012 REUS 1 

 2 

 RS 1 End Uses 7.2.23 

The majority of demand from residential customers is used for space heating and water heating 4 

purposes. Residential customers may also use natural gas for other purposes such as 5 

decorative fireplaces, cooking, pool heating and clothes drying.  As shown in Figure 7-2 below, 6 

space and water heating are estimated to be approximately 64%104 and 25% of residential 7 

consumption, respectively.  The remaining 11% of demand includes the estimated consumption 8 

for decorative and free standing fireplaces, cooking appliances and dryers and pools.  9 

Figure 7-2:  Estimated Annual Consumption per Household by End-use based on 2012 REUS 10 

 11 

                                                
104

   Heater fireplace consumption is included in this percentage. 
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The data shows that the use of natural gas as a main space heating fuel for residential 1 

customers is diminishing, while the use of electricity as a main space heating fuel is on the 2 

increase.  According to the 2012 REUS, new homes with gas service are less likely to use 3 

natural gas as the main space heating fuel and more likely to use electricity when compared to 4 

homes built prior to 2006.   5 

Figure 7-3 below illustrates the main space heating fuel trend by dwelling age. 6 

Figure 7-3:  Natural Gas Use for Residential Space Heating 7 

 8 

The increasing share of electricity use in space heating is also validated by BC Hydro’s 2014 9 

Residential End Use Survey105. 10 

A similar trend is occurring for domestic water heating.  According to the 2012 REUS, new 11 

homes with gas service are less likely to use natural gas fired domestic water heating and more 12 

likely to use electricity compared to the homes built prior to 2006.   13 

Figure 7-4 below illustrates the trend in domestic water heating fuel by dwelling age. 14 

                                                
105

  BC Hydro’s 2014 Residential End Use Survey, p.60 & p.106, included as Appendix C-3F of BC Hydro’s Rate 
Design Application.  Available online: 

https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/regulatory-planning-
documents/regulatory-matters/2015-rda-appendices.pdf. 

https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/regulatory-planning-documents/regulatory-matters/2015-rda-appendices.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/regulatory-planning-documents/regulatory-matters/2015-rda-appendices.pdf
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Figure 7-4:  Trend in Residential Domestic Water Heating Fuel by Dwelling Vintage
106

 1 

 2 

In the following sections, the impact of these trends on residential consumption patterns and 3 

load factors is reviewed in more detail. 4 

 RS 1 Consumption Pattern 7.2.35 

As shown in Figure 7-5 below, the 2015 residential annual consumption distribution forms a bell 6 

curve. There is a slight skew to the right relative to the mean annual consumption which is 7 

estimated at 81 GJ/year excluding outliers.107 8 

                                                
106

  Numbers are not additive because some homes may have more than one domestic water heating appliance and 
energy source. “Don’t knows” and no responses have been excluded. 

107
  Outliers are defined as the data points beyond the 99 percentile and include customers whose 2015 annual 
consumption was greater than 252 GJ. 
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Figure 7-5:  2015 Residential Normalized Consumption Distribution 1 

 2 

As can be seen from the figure above, the 70-80 GJ annual consumption range has the highest 3 

density of customers followed closely by the 60-70 GJ and 80-90 GJ consumption ranges.  4 

Further data analysis undertaken by FEI shows that in the year 2015 approximately 10% of 5 

residential customers consumed equal to or less than 28 GJ/year.  On the other side of the 6 

spectrum, approximately 10% of residential customers had annual natural gas consumption 7 

equal or greater than 140 GJ.  8 

Consumption variations among RS 1 customers depend on many factors, such as type and 9 

number of appliances installed, regional temperature differences, size of household, size and 10 

type of homes and energy efficiency of the equipment and buildings. 11 

As shown in Figure 7-6, FEI’s residential annual use per customer, or UPC, has declined by 12 

more than 11% since 2006.  13 
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Figure 7-6:  FEI’s Historical Residential Normalized UPC 1 

 2 

To date, the decrease in demand due to declining residential use per customer has been nearly 3 

offset by the increase in demand from the newly attached residential customers.  Nevertheless, 4 

the future rate levels and rate structure should consider options than can fairly mitigate the 5 

potential for a decrease in overall residential demand due to declining residential UPC. 6 

 RS 1 Load Factor 7.2.47 

The load factor is used to develop one of the main allocators in the COSA model to allocate 8 

demand-related costs between different rate schedules.  However, the load factor for specific 9 

individual residential customers can be higher or lower than the average load factor for RS 1 10 

used in the COSA Model.  11 

To better understand the behaviour of residential customers, FEI conducted a load factor 12 

analysis for residential customers at individual premise levels.  The load factor for each premise 13 

number is calculated based on the normalized daily consumption for each premise divided by 14 

the peak day consumption.  The load factor analysis is based on a statistical analysis of loads 15 

relative to weather conditions as FEI does not meter the daily loads of residential customers.   16 

The graph below provides a histogram of load factors for residential customers at the premise 17 

level.  The histogram indicates that the residential customers’ load factor at the premise level is 18 

in the form of a normal distribution function with a bell curve.  The load factor for the majority of 19 

residential customers is around 30%.    20 
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Figure 7-7:  Residential Customers’ Load factor Distribution Calculated at Premise Level 1 

 2 

The statistical estimation of load factors at the premise level enables FEI to analyze the 3 

relationship between load factor and consumption at the premise level and to investigate the 4 

hypothesis that the load factor for residential customers is dependent on the annual energy 5 

consumption of the customers.  The following figure provides a scatter plot for the estimated 6 

load factor for RS 1 customers and their respective annual consumption. 7 

Figure 7-8:  RS 1 Load Factor and Annual Consumption Scatter Plot 8 

 9 

Figure 7-8 shows that the annual consumption of customers with a load factor of 15% or less is 10 

predominantly below 40 GJ.  At the same time, the figure also demonstrates that many 11 
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customers consuming less than 40 GJ/year have load factors that are well above the RS 1 1 

average, and include some of the highest load factors observed amongst residential customers 2 

as a whole.  A simple regression analysis was performed to check the correlation between 3 

annual use and load factor.  The regression statistics provided a high level of significance (p-4 

value equal to zero), but a low correlation value of 0.25.  This means that the independent 5 

variable can only explain 25% of variations in the dependent variable.  This indicates that there 6 

is a statistically significant relationship, but the margin of error and range of values within the 7 

sample is large.  The results of the regression analysis are logical since, for instance, a low 8 

consumption customer, such as a single occupant in a studio apartment with natural gas 9 

domestic water heating, could have a higher than average load factor; conversely, a high 10 

consumption customer with natural gas space heating and a poorly insulated house can have 11 

low load factor.  For these reasons, it is not possible to estimate a customer’s load factor based 12 

on their annual or monthly consumption.  13 

7.3 PRINCIPLE-BASED REVIEW OF RESIDENTIAL RATES 14 

The principles adopted by FEI for its rate design are presented in Section 5 of the Application. 15 

As explained in that section, different rate design principles may have varying levels of 16 

importance for different rate schedules.  Rate design should strive to strike a balance among 17 

competing rate design principles based on specific characteristics of customers in each rate 18 

schedule.  19 

Considering that there are a large number of customers in RS 1, ease of understanding and 20 

administration of any proposed rates and rate structure is essential.  As discussed in Section 21 

7.4, some rate structures that may, in theory, provide a higher level of economic efficiency (such 22 

as seasonal rates), may, in fact, result in increased customer dissatisfaction and/or cost 23 

pressures in the long run.  24 

Rate and revenue stability, as well as customer bill impact, are equally important considerations 25 

for RS 1.    26 

FEI considered the fairness principle in relation to RS 1 in terms of inter-rate schedule and intra-27 

rate schedule fairness, which are defined as follows: 28 

 Inter-Rate Schedule Fairness: whether RS 1 customers are paying their fair share based 29 

on cost causation in terms of allocated costs as compared to the other rate schedules. 30 

 Intra-Rate Schedule Fairness: whether some of the lower load factor or lower volume 31 

customers are paying their fair share as compared to higher load factor customers or 32 

higher volume customers within RS 1. This is important as FEI does not segment 33 

customers within RS 1.  Intra-rate schedule fairness may also refer to finding the right 34 

balance between fixed and volumetric charges so that customers with varying load 35 

characteristics pay for their fair share of costs. 36 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 7:  RATE DESIGN FOR RESIDENTIAL CUSTOMERS PAGE 7-10 

Government policies are also important factors that FEI has taken into consideration for the 1 

residential rate design. Some rate design options (such as declining block rates) may have 2 

economic justification, but are not in line with government policies and, as such, are not pursued 3 

by FEI.  Similarly, excessively high fixed charges should be avoided since they will leave a 4 

smaller price signal in the volumetric charge and may discourage some customers from 5 

engaging in energy efficiency activities and programs.  High fixed charges may also be a 6 

deterrent to low volume customers remaining as gas customers, meaning lost revenues if they 7 

leave the system, and increased rates for the remaining customers   8 

FEI discusses below its review of the residential rate design in accordance with the principles 9 

discussed above.  10 

7.4 RATE STRUCTURE OPTIONS FOR RESIDENTIAL CUSTOMERS 11 

 Introduction 7.4.112 

This section provides a principle-based review of the relevant strengths and weakness of the 13 

rate structure options for RS 1.  FEI believes that its existing flat rate structure provides the best 14 

balance of rate design considerations for residential customers.  FEI’s residential customers are 15 

already familiar with this rate structure, flat rates are simple to administer and easy to 16 

understand and they provide more stability in terms of both utility revenues and customers’ 17 

rates.  The customer research survey results also show that the flat rate structure is preferred 18 

by the majority of residential customers (Section 7.4.4).  Furthermore, as indicated in Section 19 

7.6, the flat rate structure has been adopted by the majority of Canadian natural gas utilities for 20 

their residential customers. 21 

 Rate Structure Options  7.4.222 

Several types of rate structure options can be employed to price the delivery of natural gas to 23 

residential customers, all of which consist of two main components.  24 

The first component is a fixed charge to recover a portion of the fixed costs (particularly 25 

customer-attributed costs).  The alternative to a fixed charge is a monthly minimum charge, 26 

which combines a daily or monthly basic charge and a charge for a certain amount of gas.108  27 

The second component is a volumetric charge which varies with the volume of gas taken.  This 28 

charge may be expressed in different units (such as dollars per therm, per cubic meter, or per 29 

GJ) and in various forms.  FEI uses a per GJ volumetric rate. 30 

The rate design options are briefly discussed in the following sections: 31 

                                                
108

  Currently, the Fort Nelson residential rate employs a monthly minimum charge that includes the first two GJs of 
natural gas each month. 
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Flat Rate Structure:  1 

In a flat rate structure, also known as straight line meter rate structure, the volumetric charge is 2 

flat and does not vary with the customer’s consumption.  The flat rate structure is used by the 3 

majority of Canadian natural gas utilities for residential customers.  Currently, FEI recovers the 4 

delivery cost of service allocated to the residential rate schedule through a daily Basic Charge 5 

(fixed charge) and a flat volumetric Delivery Charge calculated based on the monthly natural 6 

gas consumption. 7 

Declining Block Rate Structure: 8 

A declining block rate is designed with two or more successive blocks of use with decreasing 9 

prices per unit of volume.  Rates of this type are usually designed to recover the substantial 10 

portion of costs in the initial block.  As indicated in the jurisdictional comparison (Section 7.6), 11 

the natural gas utilities in Quebec and Ontario use a declining block rate for their residential 12 

customers.  FEI’s predecessor, BC Gas, used declining block rates for its residential customers 13 

prior to 1994. 14 

Seasonal Rate Structure: 15 

A seasonal rate structure refers to a rate structure in which rates may change based on the 16 

month of the year.  The seasonal rate can be used as a proxy for a demand charge.  In the 17 

1993 Rate Design Decision, the Commission directed BC Gas to introduce a seasonal 18 

differential into its delivery margin.  The Commission stated that the residential rates should be 19 

set on a seasonal basis such that the delivery rate during the 5 winter months was twice the 20 

summer rate.  Despite the theoretical appeal, the seasonal rates did not perform well in respect 21 

to the rate design principle of customer understanding and acceptance.  Some customer groups 22 

objected to this rate structure and claimed that seasonal rates unfairly impact the customers 23 

who are located in colder regions of the province such as northern areas of FEI’s service 24 

territory.  Following these complaints and a review process, the Commission decided to 25 

terminate the seasonal differential, effective January 1, 1998.  FEI is not aware of any Canadian 26 

natural gas utilities with seasonal rates for their residential customer class. 27 

Inverted Block Rate Structure: 28 

The inverted rate is the reverse of the declining block rate.  Under this rate structure, the rate for 29 

successive blocks increases as consumption increases.  Inverted block rates can be used to 30 

reflect a situation in which increased consumption causes rising costs, that is, where the long-31 

run incremental cost for the business is above the average cost.  However, there is no evidence 32 

that increased consumption of natural gas leads to rising costs of the natural gas delivery 33 

system.  Rather, the natural gas distribution industry is widely considered to be a natural 34 

monopoly with economies of scale characteristics, meaning that as the size of the firm 35 

increases (increased consumption), the average cost of the output of the firm decreases.  36 

Therefore, there is no cost basis to justify inverted block rates for natural gas distributors.  This  37 

is supported by a historical incremental cost study conducted by EES Consulting as part of 38 

FEI’s 2015 System Extension Application proceeding.  The study showed that the incremental 39 

cost of attaching new customers is lower than the utility’s average embedded cost.  The 40 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 7:  RATE DESIGN FOR RESIDENTIAL CUSTOMERS PAGE 7-12 

methodology and results of this study were accepted by the Commission in the Decision and 1 

Order G-147-16 (the MX Decision) regarding FEI’s 2015 System Extension application.  EES 2 

Consulting has included a Review of Marginal Delivery Costs study, included in Appendix 4-4 to 3 

this Application, and a revised incremental cost resulting from the MX Decision is included.  In 4 

its jurisdictional review FEI did not find residential inverted block rates in use in any gas utilities 5 

in Canada. 6 

 Evaluation of Rate Structure Options 7.4.37 

In this section, the rate structure options are evaluated based on the major rate design 8 

principles, including ease of understanding, economic efficiency and fairness, customer bill 9 

impact and stability of rates and revenues.  Table 7-2 below illustrates how each one of the 10 

above rate structures score against these principles: 11 
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Table 7-2:  Evaluation of Rate Structure Options Based on Major Rate Design Considerations 1 

 Flat Rate Declining Block Rate Seasonal Rate Inverted Block Rate 

Ease of 
Understanding 
and 
Administration 

It is easy to understand. The 
ease of understanding for the 
general public will lead to 
relatively higher customer 
satisfaction, less cost pressures 
and easier administration of the 
residential rate schedule. 

The logic behind a declining 
block rate structure is not easily 
understandable to the general 
public and some may 
misinterpret it as a form of 
subsidization to high use 
customers or contrary to energy 
conservation and environmental 
objectives. 

The concepts of peak demand and 
related costs attributed to seasonal 
rates may not be easily understandable 
to some customers. 

There is no simple methodology to 
come up with the ratio of winter to 
summer rates. This makes the 
administration of this rate more difficult. 
Administration related to customer bill 
inquiries will also be greater relative to 
simpler rate structures  

Similar to declining rates, the 
inverted rates may not be easy to 
understand for some customers. 
Customers may not know at what 
level of consumption and at what 
time of a month their 
consumption goes over the first 
block, leading to higher customer 
dissatisfaction.  

Economic 
Efficiency and 

Fairness 

Compared to other rate 
structures, flat rate can be 
considered a neutral option for 
economic efficiency and 
fairness as it does not 
discourage or encourage 
consumption of natural gas in 
any particular pattern. 

This rate structure could be 
efficient for those situations 
where higher load factor 
customers are also higher 
volume customers. 

From a cost perspective, 
declining rates can be justified 
when the long-run incremental 
cost of service is below the 
average cost, which is the case 
for FEI. 

A seasonal rate is used as a proxy for a 
demand charge to ensure that the costs 
of serving peak winter demands are 
allocated to those most responsible for 
causing them.  

Seasonal rates will reduce the price 
competitiveness of natural gas during 
the winter when natural gas is most 
valued by customers. Seasonal rates 
can be said to introduce a form of 
regional price differential since the 
customers in colder environments might 
be impacted more than others. 

Natural gas distribution is widely 
considered to have economies of 
scale, meaning that as the size 
of the utility increases (i.e., 
increased consumption), the total 
average cost of the utility 
decreases. Therefore, there is no 
cost basis to justify inverted 
block rates for natural gas 
utilities. 

Inverted rates may send 
inefficient price signals because 
low volume customers could be 
subsidized. 

Customer bill 
impact 

Flat rates help with customer bill 
impact since there will be no 
change in the volumetric rate 
based on consumption level. 

Depending on the portion of 
costs recovered in the first block, 
the customer bill impact for low 
use customers can be significant. 

The bill impact for those customers with 
natural gas space heating and for those 
in colder climates can be significant. 

Depending on the portion of 
costs recovered in the first block, 
the customer bill impact for high 
volume customers can be 
significant. 

Rate and/or 
revenue stability 

Annual forecasting for flat rates 
is more accurate than other rate 
options. Forecast accuracy 
results in improved rate and 
revenue stability. 

Compared to a flat rate, declining 
rate provides less utility revenue 
stability due to higher difficulty of 
forecasting the load in each 
block. 

This rate structure provides less utility 
revenue stability and customer rate 
stability as the price differential between 
winter and summer months can be 
significant. 

Compared to a flat rate, this rate 
structure provides less utility 
revenue stability due to higher 
difficulty of forecasting the load in 
each block. 
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 Customer Research Regarding Bill Comprehension and Preference  7.4.41 

As explained in Section 4.6, FEI retained the services of Sentis to conduct an online survey to 2 

measure residential customers’ knowledge of FEI’s current rate structure and bill components 3 

and to better understand customers’ preference regarding various rate design considerations. 4 

The detailed version of this study can be found in Appendix 4-5 to this Application.  In the 5 

following section, a brief summary of the survey results is presented. 6 

Knowledge of current rate structure and bill components: 7 

In general, the survey results indicate that the majority of FEI’s residential customers have a 8 

relatively good understanding of their monthly bill components, with 84% of respondents 9 

indicating that they have a very clear or somewhat clear understanding of how their bill is 10 

calculated.  This is corroborated by further evidence that approximately three-quarters of 11 

respondents were aware that their monthly bill is made up of both fixed and volumetric charges. 12 

The table below provides a snapshot of customers’ understanding regarding various 13 

components of their monthly bills. 14 

Table 7-3:  Customer Understanding of Residential Monthly Bill Components 15 

Level of 

understanding 

Basic 

Charge 

Delivery 

Charge 

Storage & 

Transport Charge 

Cost of 

Gas 

Taxes and 

Levies 

Very Well 33% 41% 24% 36% 36% 

Somewhat 48% 44% 39% 42% 45% 

Little 15% 12% 29% 18% 15% 

Not at all  4%  3%  8%  4%  3% 

 16 

Sentis’ research concludes that after looking into customer ratings across all five components, 17 

17% of customers indicated that they understand all components of their bill ‘very well’ and 56% 18 

of customers indicated that they understand all components of their bill either ‘very’ or 19 

‘somewhat’ well.  The relatively high level of customer understanding is indicative of customers’ 20 

familiarity with the current rate structure which has been in place for many years. 21 

Relative importance of rate setting considerations: 22 

One of the objectives of conducting the survey was to analyse and understand residential 23 

customers’ preferences for different rate options.  As such, the customers were asked to rate 24 

the importance of various rate design considerations.  As this was an online survey for a typical 25 

residential customer, the rate design principles were described in a simplified manner.  The 26 

following is the simplified language used in the survey for major rate design considerations: 27 

 Ease of understanding: Natural gas rates should be easy for average person to 28 

understand; 29 
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 Rate stability and bill impact: Natural gas bills should be stable and not fluctuate very 1 

much from month to month; 2 

 Fairness (cost causation): Heavier natural gas users should not subsidize costs for those 3 

who use less; and 4 

 Efficiency and government policy: The rate structure should be designed to encourage 5 

users to use less natural gas and/or to avoid high usage during winter months. 6 

 7 
The respondents were clear that, from their perspective, ease of understanding is the most 8 

important rate setting consideration.  Other rate design considerations were rated to be less 9 

important than ease of understanding, but all were rated approximately at the same level. 10 

Responses to this series of questions support FEI’s position that due to the large number of 11 

residential customers taking service under RS 1, ease of understanding and administration is 12 

essential for any rate design for this rate schedule.  13 

Perception of various rate structure options: 14 

The survey also asked respondents to score various rate options against the rate design 15 

considerations.  The results could be used both to test customers’ understanding of various rate 16 

structure characteristics and to better understand customers’ perception of various rate 17 

structure options. 18 

The results were encouraging, as the majority of respondents were able to correctly understand 19 

and score various rate structure options.  As shown in Table 7-4 below, customers correctly 20 

indicated that compared to other rate structures, the flat rate structure leads to better customer 21 

understanding, higher rate stability and a smaller bill impact.  The respondents gave slightly 22 

higher scores to inclining block rates for promoting efficiency.  This is probably due to the fact 23 

that, for a residential consumer, efficiency means less usage (rather than higher load factor), as 24 

in the concept of higher efficiency appliances, for instance.  The flat rate also received the 25 

highest score for economic fairness. 26 

Table 7-4:  Percentage of Respondents Ranking Each Rate Structure Option 27 

 
Flat Rate 

Declining 

Block Rate 

Inclining 

Block Rate 
Don’t Know 

Easiest to understand 68%  7% 17%  8% 

Promote most efficient use of 

natural gas network 
32% 14% 38% 16% 

Results in most stable 

monthly natural gas bills 
66% 13% 11% 10% 

Most effectively allocate costs 

to align revenue recoveries 

with cost causation   

34% 22% 30% 15% 

 28 
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Overall, the survey results indicate that residential customers have a good knowledge of their 1 

current bill components, give a higher level of importance to rate structures that are simple to 2 

understand for a layperson, and have a preference for flat rates compared to other rate 3 

structures. 4 

 Proposed Rate Structure Option 7.4.55 

Based on the discussion above, FEI believes that its existing flat rate structure provides the best 6 

balance of rate design considerations for residential customers and that there is no basis to 7 

segment this rate schedule further as there is little statistical evidence to indicate that 8 

consumption data is sufficient to distinguish between low and high efficiency customers.  FEI’s 9 

residential customers are already familiar with this rate structure, flat rates are simple to 10 

administer and easy to understand and provide more stability in terms of both utility revenues 11 

and customers’ rates.  The customer research survey results also show that the flat rate 12 

structure is preferred by the majority of residential customers (Section 7.4.4).  Furthermore, as 13 

indicated in Section 7.6, the flat rate structure has been adopted by the majority of Canadian 14 

natural gas utilities for their residential customers. 15 

7.5 FIXED VERSUS VARIABLE COSTS AND RATES 16 

RS 1 consists of a fixed daily Basic Charge and a volumetric Delivery Charge.  The results of 17 

the COSA study discussed in Section 6 and included as Appendix 6-4, provide cost allocation 18 

results to help inform the appropriate level for the Basic Charge and the volumetric Delivery 19 

Charge.  Increases or decreases to the Basic Charge combined with a corresponding 20 

adjustment to the volumetric Delivery Charge are revenue neutral, but generally change the 21 

relative amount of cost recovery from low and high consumption customers.  A reasonable ratio 22 

of Basic Charge revenue to volumetric Delivery Charge revenue is one that balances competing 23 

rate design considerations.   24 

FEI is proposing a one-time 5% increase in the Basic Charge and a corresponding decrease in 25 

the volumetric Delivery Charge to remain revenue neutral for RS 1.  A 5% increase results in an 26 

annual bill impact for the majority of customers of less than +/-1% and a zero bill impact for an 27 

average use customer.  FEI believes that the volumetric Delivery Charge decrease required to 28 

offset the one-time 5% increase in the Basic Charge will not discourage customers from 29 

engaging in energy efficiency activities and programs. 30 

 Fixed Costs, COSA Results and Fairness Principle 7.5.131 

The COSA model indicates that the majority of the costs allocated to the residential rate 32 

schedule are fixed costs.  These fixed costs are reflected in the customer and demand-related 33 

costs.  Table 7-5 below provides the unit cost of recoverable customer and demand related 34 

costs allocated to the residential rate schedule based on the COSA model with all known and 35 

measurable changes included and applying the defined margin to cost ratio. The customer and 36 
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demand related unit costs are calculated by dividing the recoverable customer and demand 1 

attributed costs by the average number of customers and twelve months.  2 

Table 7-5:  Comparison of Fixed Costs and Fixed Charges Recoveries
109 3 

Type of Cost 
Unit Cost Based on  

COSA Results  
Current Average 

Monthly Basic Charge Difference 

Customer-related cost $27.10 per month   

Demand-related cost $17.04 per month   

Total fixed costs $44.14 per month $11.84 per month $32.30 per month 

  4 

In the current residential rate structure, the current basic charge of $11.84 (when calculated as 5 

the average fixed monthly amount) recovers about 44%110 of the customer costs and only about 6 

27%111 of the total of customer and demand costs allocated to the residential rate schedule.  In 7 

other words, the Company’s revenue is largely dependent on consumption even though the bulk 8 

of the costs associated with the system are fixed in nature.  9 

The misalignment between fixed costs and the Basic Charge has been a re-occurring issue in 10 

FEI’s rate design proceedings.  The Commission has previously approved increases in the 11 

share of fixed costs recovered by fixed charges.  As part of the 1996 NSA, the monthly Basic 12 

Charge was increased by approximately 11% from $6.32 to $7.00.  In the 2001 NSA, the 13 

monthly Basic Charge was again increased by an additional 15% from $8.66 to $10.00.  In both 14 

cases, the increase in the residential Basic Charge was offset by a decrease in the volumetric 15 

Delivery Charge, so that the increase in the residential Basic Charge would remain revenue 16 

neutral. 17 

By Order G-141-09, the Commission approved FEI’s 2010-2011 NSA.  As part of the 2010-2011 18 

NSA, and in alignment with government’s energy conservation policies, the monthly Basic 19 

Charge was fixed at 2009 levels and all annual margin increases since 2009 have been 20 

allocated to variable volumetric charges.  As shown in Figure 7-9 below, the effects of this 21 

decision over time can be seen by analyzing the impact of revenue margin increases on the 22 

delivery portion of customers’ annual bills at varying use per customer levels. 23 

                                                
109

  FEI’s current RS 1 Basic Charge per day is $0.3890.  For analysis purposes in this section, the daily Basic Charge 
has been converted to an equivalent monthly charge of $11.84/Month, based on 30.44 days in a Month ($0.3890 
X 30.44 = $11.84).  The 30.44 days per Month is derived by the calculation of 365.25 days in a year divided by 12 
Months = 30.44 days per Month. 

110
 $11.84 per Month / $27.10 per Month. 

111
 $11.84 per Month / $44.14 per Month. 
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Figure 7-9:  Impact of Delivery Rate Increases on Delivery Portion of Annual Bill at Varying UPCs 1 

  2 

As can be seen in Figure 7-9, the slope of the trend line for a customer with an annual 3 

consumption of 145 GJ is much greater than the slope for a customer with a 25 GJ annual use. 4 

The analysis shows that within the 2009 to 2016 period, the delivery margin for customers with 5 

25 GJ, 85 GJ, and 145 GJ annual consumption has increased by 16%, 30%, and 36%, 6 

respectively.  In other words, by holding the Basic Charge constant, higher use customers are 7 

bearing a greater share of delivery revenue requirement increases. 8 

Based on rate design Principle 2 (fair apportionment of costs among customers), an increase in 9 

cost recovery through the Basic Charge is desirable.  However, as discussed below, other rate 10 

design considerations, including consideration of government policy and bill impacts, suggest 11 

that any increase in the Basic Charge should be moderated. 12 

 Government Energy Policy Considerations and Basic Charge  7.5.213 

As mentioned above, alignment with government’s energy conservation policy was the basis for 14 

the 2009 decision to hold the Basic Charge constant.  The theory suggests that excessively high 15 

fixed charges (relative to volumetric charges) can lead to consumption behaviours that result in 16 

excessive usage.  This behaviour, sometimes described by economists as a “buffet effect”, 17 

refers to scenarios in which customers strive to consume more than desired levels in an effort to 18 

justify the break-even costs of a high fixed charge.112  For the specific case of natural gas 19 

utilities, excessively high fixed charges, and correspondingly lower volumetric charges, may 20 

                                                
112

  The term “buffet effect” was originally used to describe the customer behaviour in all you can eat restaurants but it 
is also referred to describe the effects of fixed rate plans (such as internet plans or phone and cable plans) on 
customer consumption behaviour. This is a much less of an issue for a distribution company since, even if all 
delivery charge is recovered by fixed costs, the mid-stream and storage as well as cost of gas will continue to be 
recovered in volumetric charges. 
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affect customers’ behaviour through decreased customer participation in energy saving 1 

activities rather than a direct increase in consumption.  That is, the customer may lose the 2 

incentive to achieve the desired level of energy savings. 3 

In light of government’s energy policy considerations, any increase in the Basic Charge should 4 

be done in a manner that does not discourage customers’ engagement in energy saving 5 

initiatives.  As such, a complete alignment between fixed costs and fixed charges is not 6 

desirable from an energy conservation and efficiency perspective.  7 

 Proposed Change in Basic Charge and Volumetric Delivery Charges 7.5.38 

The discussion above demonstrates that there are competing factors both for and against 9 

increasing the Basic Charge.  Factors in favour of increasing the Basic Charge are:  10 

 the fairness argument (Sections 7.3 and 7.5.1); and 11 

 the evidence that other Canadian gas utilities have a higher percentage of cost recovery 12 

through a basic charge (Section 7.6). 13 

 14 
The factors that militate against making significant changes to the Basic Charge are: 15 

 the government energy efficiency and conservation policies (Section 7.5.2)  16 

 bill impacts and rate stability for residential customers; and 17 

 the feedback received from participants in FEI’s Rate Design and Segmentation 18 

workshop (where there was no strong support for a change in the Basic Charge and the 19 

volumetric Delivery Charge).  20 

 21 
In order to achieve a reasonable balance among competing rate design considerations, FEI is 22 

proposing a moderate one-time 5% increase in the Basic Charge and a corresponding decrease 23 

in the volumetric Delivery Charge.  24 

The bill impact and rate analysis for this proposal that is included in Section 7.8 of this 25 

Application demonstrates that a 5% increase leads to only a +/-1% annual bill impact for the 26 

majority of customers and a zero bill impact for an average use customer.  In addition, a one-27 

time 5% increase in the Basic Charge is not significant enough to discourage customers from 28 

engaging in energy savings activities.  This is because a significant portion of FEI’s costs 29 

continue to be recovered through volumetric charges and FEI proposes that future revenue 30 

requirement increases will continue to be allocated to the volumetric Delivery Charge. 31 

7.6 JURISDICTIONAL COMPARISON OF RATES  32 

FEI retained the services of EES Consulting to review the applicable rate structures for 33 

residential customers in other major Canadian provinces.  The summary results of this study are 34 
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provided in the Figure 7-10 below. The full results are provided in Appendix 7-2 of this 1 

Application. 2 

Figure 7-10:  Residential Rate Structures for Various Canadian Natural Gas Distributors
113

 3 

 4 

 5 

The Y-axis in the chart presents the percentage of monthly fixed charge (customer or basic 6 

charge) to total delivery charges based on a consumption level of 7.5 GJ/month.  The 7 

presentation of data with a specific monthly consumption amount makes the comparison of the 8 

basic charges amongst the utilities more meaningful. 9 

Four of the utilities presented in the above figure, ATCO Gas, Alta Gas, Union Gas and Gaz 10 

Metro, do not have a separate rate schedule for residential customers.  Instead, their residential 11 

customers are part of a more heterogeneous group segmented based on consumption as low 12 

use114.  This distinction offers a partial explanation for the significantly higher basic charges for 13 

these utilities, as commercial customers traditionally have higher basic charges than separately 14 

administered residential rate schedules.  Similarly, it is important to note that residential natural 15 

gas customers in Quebec and Ontario have a declining block rate structure.  A declining block 16 

rate structure is more favorable to customers with higher monthly consumption levels since the 17 

unit cost ($/GJ of consumption) will decline after a certain monthly consumption threshold is 18 

surpassed.  19 

                                                
113

  PNG, Union Gas and ATCO gas have regional rates. For PNG, the average of all rates is used for 
presentation purposes. For Union Gas only M1 rate schedule (South Ontario region) is presented. 

114
  Less than 1200, 419, 1912 and 5236 GJ/year for ATCO Gas, Gaz Metro, Union Gas and Alta Gas respectively. 
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In summary, the jurisdictional comparison study demonstrates that most Canadian natural gas 1 

utilities have higher monthly fixed charges for their residential customers than FEI.  In addition, 2 

the analysis indicates that FEI recovers a lower percentage of its delivery cost in fixed monthly 3 

charges than the majority of other Canadian natural gas utilities included in this study.  This 4 

would suggest that an increase to the residential Basic Charge would not be inconsistent with 5 

fixed cost recovery in other jurisdictions.  6 

7.7 STAKEHOLDER FEEDBACK  7 

As discussed in Section 4, FEI circulated a Rate Design Discussion Guide to all interested 8 

stakeholders and held a workshop on August 31, 2016. This guide and the corresponding 9 

workshop covered various topics, including characteristics of residential customers, an 10 

evaluation of rate structure options, and a discussion of volumetric and fixed charges.  The 11 

majority of stakeholders’ questions were responded to at the workshop or as part of the 12 

discussion guide notes; however, some items required more time and were deferred to be 13 

addressed as part of the Application.  The table below provides a summary of the relevant 14 

stakeholder feedback and FEI’s action or response to address it.  The detailed meeting 15 

summary and notes can be accessed in Appendix 4-2 to this Application. 16 

Table 7-6: Outstanding Items from Rate Design Workshop and FEI’s Actions 17 

Topic Undertaking FEI’s Action/Response 

Residential 

customer 

characteristics 

FEI was asked if it can 

provide a scatter plot of RS 1 

customers’ load factor and 

annual consumption 

The requested scatter plot is provided in Figure 7-8 as 

part of residential customer characteristics section. 

Low income 

customers’ 

consumption 

pattern 

FEI was asked to provide the 

annual uptake for the Low 

income energy conservation 

program and consider other 

resources if possible for its 

analysis  

The additional information regarding FEI’s Energy 

Conservation Assistance Program (ECAP) program 

and ECAP histogram was provided in the Discussion 

Guide Notes as well as Section 7.8.2 of this 

Application. Further, the result of a published 2015 

study regarding energy consumption patterns of low 

income households in the U.S. is included in Section 

7.8.2. 

Rate structure 

option 

FEI was asked if it had 

considered the merits of an 

inclining block rate structure. 

It was suggested that an 

incremental cost analysis can 

assist with the stakeholders’ 

understanding of this issue. 

As mentioned in the workshop, inverted rate structure 

was one of the options considered by FEI.  Following 

the workshop, FEI asked EES Consulting to provide the 

incremental cost study it produced for FEI’s 2015 

System Extension Application. The results of this study 

(presented in Appendix 4-4) indicate that the 

incremental cost of new customers is less than the 

average embedded costs.  This means that an inverted 

rate structure has little cost justification since increased 

consumption does not cause rising costs. 
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Topic Undertaking FEI’s Action/Response 

Basic versus 

volumetric 

Delivery 

Charges 

Some participants in the 

workshop questioned the 

objective and reasoning for 

any change in basic and 

delivery charge ratio. FEI was 

asked to justify its proposal 

based on rate design 

considerations. 

Section 7.5.1 studies the issue of fixed vs volumetric 

charges from the perspective of intra-rate schedule 

fairness, suggesting an increase in fixed charge is 

reasonable. Section 7.5.2 provides the opposing views 

regarding the government energy conservation policy. 

The impact on customers’ rates and annual bill 

amounts is included in Section 7.8. The final proposal 

considers all of these issues in tandem. 

 1 

7.8 RATE DESIGN PROPOSAL 2 

FEI recommends a residential rate design which accomplishes the following: 3 

 Maintains the current flat rate structure with a fixed Basic Charge and a flat volumetric 1.4 

Delivery Charge; and 5 

 Improves the alignment between the fixed costs allocated to the residential rate schedule 2.6 

and the fixed charges recovered from residential customers by a one-time 5% increase to 7 

Basic Charge and corresponding decrease in the volumetric Delivery Charge. 8 

 9 
The following provides a bill impact analysis of the proposed option and a discussion of the 10 

impact on low income customers in particular.  11 

 Bill Impact Analysis for Proposed Option 7.8.112 

Any rate design proposal should consider the bill impact to customers and should be 13 

implemented in a way that avoids rate shock to customers. 14 

The table below provides the Basic Charge and the volumetric Delivery Charge before 15 

rebalancing115, after rebalancing (including changes caused by rate design proposals in other 16 

rate schedules)116, and with rebalancing and also a 5% increase in the daily Basic Charge. 17 

 18 

Table 7-7:  Different Rate Scenarios for Residential Rate Schedule 19 

Title 

COSA before 

Rebalancing 

COSA after 

Rebalancing 

5% Increase in Basic 
Charge and offsetting 
Decrease in Delivery 

Charge  

Daily Basic Charge ($/day) 0.3890 0.3890 0.4085 

Delivery Charge ($/GJ) 4.821 4.832 4.746 

 20 

                                                
115

  Including known and measurable changes. 
116

  As set out in Section 12. 
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As seen in the table above, the volumetric Delivery Charge after rebalancing (including the 1 

changes caused by rate design proposals in other rate schedules) is estimated to be 2 

approximately $4.832/GJ (based on a final 96.4% R:C ratio).  The impact on customers’ bills 3 

due to changes caused by rate design proposals in other rate schedules and rebalancing R:C 4 

ratios depends on the individual customers’ consumption level (i.e., the higher the consumption, 5 

the higher the impact will be).  For instance, the impact on the delivery portion of the annual bill 6 

amount of this change for an average use residential customer is estimated to be around 7 

0.2%.117 8 

The impact from changes in the ratio of basic and variable charges is different because the 9 

changes are revenue neutral for RS 1.  Implementing the proposed 5% increase in Basic 10 

Charge results in an increase in the daily Basic Charge from $0.3890 to $0.4085 per day and a 11 

corresponding decrease in the volumetric Delivery Charge from the $4.832 per GJ to $4.746 per 12 

GJ. 13 

The annual consumption at which customers would experience no bill impact due to changes in 14 

the Basic Charge and the volumetric Delivery Charge is within the 80 to 85 GJ range (the 15 

average of the rate schedule).  Customers with consumption above this range will experience a 16 

decrease of 0.04% to 0.64% in their annual bill amounts.  Customers with consumption below 17 

this range will experience an increase of 0.06% to 5.0% in their annual bills depending on their 18 

consumption level.  Lower use customers (customers with annual consumption less than 30 GJ 19 

per year) will experience a slightly higher bill impact (ranging from approximately $5 to $7 20 

annually depending on the level of annual consumption).  In all cases, customers will pay rates 21 

more closely matched to their allocated cost of service.  The bill impact analysis for the 22 

recommended rate structure and fixed versus volumetric charges is demonstrated in Figure 7-23 

11 and summarized in Table 7-8 below. 24 

                                                
117

  (4.832-4.821)*82 GJ / (4.821*82+11.84*12). 
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Figure 7-11:  Customer Bill Impact
118

  1 

 2 

 3 

The following table describes the results that are shown in Figure 7-11 above. 4 

Table 7-8:  Bill Impact Explanations 5 

Graph Item Description 

Frequency  These columns show the number of customers whose annual consumption falls 
within each 5 GJ increment. The number of customers is on the y-axis and the 
Annual Consumption (GJ) of each 5 GJ increment is on the x-axis. 

Annual Bill Impact % The dots on the graph show the approximate annual bill impact percent that 
customers will experience from the rate structure change, based on their annual 
consumption (at each 5 GJ increment into which they fit). The dots line up with the 
Annual Bill Impact % which is the y-axis. Some of the dots also include the annual 
dollar impact that customers will experience at the various consumption levels. 

 6 

Table 7-9 below provides the dollar amount and percentage of annual bill impact of the 7 

recommended rates for various annual consumption levels: 8 

                                                
118

  Customer Bill Impact from changes in ratio of basic to volumetric charges based on 2016 COSA model with 
known and measurable changes included and after rebalancing.   
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Table 7-9:  Annual Bill Impact of 5% Increase in Basic Charge and Corresponding Decrease in 1 
Delivery Charge after Rebalancing 2 

Annual 
Consumption 

Annual Bill impact due to the 5% 
increase in Basic Charge 

Dollar Amount 
Percentage of 

Total Bill 

0 GJ $7.0 5.0% 

40-45 GJ $4.0 0.7% 

60-65 GJ $2.0 0.3% 

80-85 GJ $0.0 0.0% 

100-105 GJ $(2.0) -0.2% 

120-125 GJ $(3.0) -0.3% 

 3 

 Bill Impact on Low Income Customers 7.8.24 

FEI also investigated the bill impact for low income customers and concluded that the 5 

recommended increase in the Basic Charge does not impact low income customers 6 

disproportionately.  Even though low use customers are more negatively impacted by FEI’s 7 

proposal (as shown in Table 7-9 above), low income customers are not necessarily low use 8 

customers.  9 

To reach this conclusion, FEI has collected data on income levels and natural gas consumption 10 

in its service territory from two different sources: (1) a database of low income customers who 11 

have applied to FEI’s low income Energy Conservation Assistance Program (ECAP), and (2) the 12 

data collected as part of the 2012 REUS.  Each is discussed below.  13 

7.8.2.1 Low Income Energy Conservation Assistance Program Database 14 

The low income ECAP was developed in 2011 in partnership with BC Hydro to provide energy 15 

savings for low income customers through direct installation measures such as faucet aerators, 16 

high efficiency showerheads or in some cases furnaces, draft-proofing, and insulation.  To be 17 

eligible for this program, the applicant must meet the low income requirements stated in DSM 18 

Regulation.  The ECAP database is, therefore, a reasonable source for analyzing the 19 

relationship between income and consumption for FEI’s low income residential customers.  The 20 

ECAP database contains the information on approximately 1,750 individual RS 1 customers 21 

who were part of this program since its initial launch in 2012.  To study low income customers’ 22 

consumption, FEI examined the 2015 normalized consumption for each residential premise 23 

number that was recorded in the database. 24 

The figure below provides a histogram of the annual consumption of ECAP customers.  The 25 

consumption pattern is similar to FEI’s general consumption pattern (as provided in Figure 7-5 26 

above) with a normal distribution skewed slightly to the right and an S-curve cumulative 27 

frequency diagram.  28 
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Figure 7-12:  The 2015 Annual Consumption Histogram for Customers in ECAP 1 

 2 

7.8.2.2 2012 REUS Database 3 

The second source of information on residential customers’ income levels and annual 4 

consumption in FEI’s service territory is based on the 2012 REUS.  In the 2012 REUS, 5 

approximately 31% of respondents chose not to answer questions regarding their income.  The 6 

box plot below shows the consumption range by the upper household income limit for the 7 

respondents who provided their income and consumption range119. 8 

Figure 7-13:  Income and Consumption Levels from 2012 REUS ($000s) 9 

 10 

                                                
119

  There were over 2000 valid responses. 
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In the figure above, the bottom and top lines in each box represent the 1st and 3rd quartiles while 1 

the band inside the box is the 2nd quartile (median).  The lines above and below of each box 2 

represent the minimum and maximum values of the data in that income group. 3 

As demonstrated in the box plot above, there is no clear trend between income level and 4 

consumption, while there is a large amount of variability in terms of consumption within each 5 

income level group.  The median annual consumption in the lowest income group is 75 GJ, 6 

which is close to the median annual consumption of 76 GJ for RS 1 as a whole (the average 7 

median of all income groups is approximately 73 GJ).  In general, the data shows a lack of 8 

correlation between consumption and income level. 9 

7.8.2.3 Conclusion on Low Income Customer Consumption  10 

Both data sources discussed above lead to the conclusion that low income customers are not 11 

necessarily low use customers.  This is logical considering that low income customers may be 12 

more likely to live in older and less efficient homes with less efficient appliances leading to 13 

higher natural gas usage for space heating and other purposes.  Programs such as ECAP are 14 

designed to improve the efficiency of homes for low income customers. 15 

The research into natural gas consumption and income levels in other jurisdictions supports 16 

FEI’s conclusions.  For instance, a 2015 study titled “Public Policy and the Energy Needs of Low 17 

Income Families,” published in the Journal of Sociology and Social Welfare, looked into the 18 

natural gas consumption pattern of a sample of low income households receiving help from the 19 

federally financed Low Income Households Energy Assistance Program (LIHEAP).  The study 20 

concluded: “Natural gas consumption by LIHEAP households in the sample is comparable to 21 

consumption by all residential users.”120 22 

FEI believes there are effective and targeted means to assist low income households.  Some of 23 

these targeted measures are explained in the next section. 24 

7.8.2.4 Low Income Customer Assistance Measures   25 

The government of B.C. has various programs that are specifically designed to assist with the 26 

affordability of energy for low income households.  Some of these measures are directly 27 

designed for utility customers and some are broad and not specific to natural gas customers.  28 

For instance, the B.C. Low Income Climate Action Tax Credit121 is a measure to offset the 29 

impact of the carbon taxes paid by low income individuals or families.  This tax credit is not 30 

specific to natural gas customers but can be considered as an indirect partial subsidy to low 31 

income customers to offset the carbon tax amount on their monthly bills.  32 

                                                
120

  Theisen, W.M. (2015) "Public Policy and the Energy Needs of Low Income Families, "The Journal of Sociology & 
Social Welfare: Vol. 20: Issue. 3, Article 7; p.97. 

121
  The B.C. low income climate action tax credit helps offset the impact of the carbon taxes paid by low income 
individuals or families. One-quarter of the annual credit entitlement will be issued to eligible person four times a 
year. For example, if you are a single individual with no children and an income under $32,737, your quarterly low 
income climate action tax credit amount will be $28.88 ($115.50/4). 
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An example of programs specifically designed for low income residential customers includes 1 

those run by the Ministry of Social Development and Social Innovations (the Ministry), which 2 

consist of crisis assistance programs that specifically help utility customers.  Under the Essential 3 

Utilities Supplement Program, a crisis supplement for essential utilities (fuel for heating and 4 

cooking, water and hydro are considered by this program as essential utilities) may be provided 5 

if recipients have reached their monthly or annual limit for crisis supplements, exhausted all 6 

resources, and do not have the ability to maintain essential utilities for their home when served 7 

with a disconnection notice or faced with the inability to re-establish essential utilities.  The 8 

essential utilities supplement counts towards a recipient’s cumulative annual limit for crisis 9 

supplements.  Another program administered under the Ministry’s supervision is the Utility 10 

Security Deposit program under which a supplement may be provided to assist recipients of 11 

income, hardship, and disability assistance with the cost of securing service for electricity or 12 

natural gas.  This supplement is available under the Employment and Assistance Regulation 13 

and Employment and Assistance for Persons with Disabilities Regulation. 14 

The DSM Regulation includes a policy initiative that is specific to low income natural gas 15 

customers. Under the Demand-Side Measures Regulation, a utilities’ DSM portfolio is not 16 

adequate unless, among other things, it includes “a demand-side measure intended specifically 17 

to assist residents of low income households to reduce their energy consumption”122.  To fulfil 18 

this requirement, FEI has developed and implemented a number of low income programs that 19 

are of no cost or low cost to low income participants.  These programs are part of FEI’s annual 20 

natural gas DSM program.  In 2015, FEI’s DSM program included three major low-income 21 

programs with a total expenditure of $1.55 million:  22 

 Energy Savings Kit (ESK) Program: The ESK program enables low income customers to 23 

take simple steps towards saving energy by installing a bundle of easy to install items, 24 

such as high efficiency water fixtures, water heater pipe wrap, window film, etc.  25 

 Energy Conservation Assistance Program: This program enables deep energy savings 26 

in low income customer homes and includes a bundle of customized measures such as 27 

professional draft proofing, insulation, improved ventilation and high efficiency furnaces. 28 

The majority of the low income DSM program budget is allocated to this program. 29 

 Residential Energy Efficiency Works (REnEW) Program: This program targets 30 

individuals facing barriers to employment and provides training in energy efficiency 31 

retrofitting. The training is delivered by industry experts at no cost to participants. 32 

 33 
B.C. government policy initiatives, therefore, provide support for low income natural gas 34 

customers, including through FEI’s DSM funding.  35 

 Jurisdiction of the Commission Regarding Low Income Rates 7.8.336 

At the time of filing this Application, the issue of the Commission’s jurisdiction to implement low-37 

income rates is currently being considered by the Commission in BC Hydro’s rate design 38 
                                                
122

  November, 2008, Ministerial Order No. M 271, Section 3[a]. 
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proceeding.  As reflected in FEI’s joint submission with FortisBC Inc. in that proceeding, FEI’s 1 

view is that the Commission does not have the jurisdiction to set rates based on the financial 2 

circumstances of FEI’s customers.  FEI has, therefore, not addressed this matter further in this 3 

Application.   4 

7.9 CONCLUSION  5 

In summary, FEI’s review of RS 1, considering rate design principles, government policy, data 6 

analysis, jurisdictional comparisons and feedback from the stakeholder engagement process, 7 

demonstrates that the continuation of the flat rate structure with a 5% increase to the Basic 8 

Charge, and corresponding decrease to the volumetric Delivery Charge, reflects the appropriate 9 

balance of principles and other considerations.      10 

The existing flat rate structure provides the best balance of rate design considerations for 11 

residential customers.  Flat rates are simple to administer and easy to understand and provide 12 

more stable utility revenues and customers’ rates.  The customer research survey results show 13 

that the flat rate structure is preferred by a majority of residential customers and is used by the 14 

majority of Canadian natural gas utilities for their residential customers. 15 

A 5% increase in the Basic Charge and a corresponding decrease in the volumetric Delivery 16 

Charge achieve a reasonable balance among competing rate design considerations.  A 5% 17 

increase to the Basic Charge will mitigate the subsidization of low-consumption customers, but 18 

will result in only an annual bill impact of less than +/-1% for the majority of customers, and a 19 

zero bill impact for an average use customer. 20 
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8. RATE DESIGN FOR COMMERCIAL CUSTOMERS 1 

8.1 INTRODUCTION 2 

FEI conducted a full review of the rate design for its small commercial customers taking service 3 

under RS 2, RS 2U, RS 2X and RS 2B123 (collectively referred to in this section as RS 2), and 4 

large commercial customers that take service under RS 3, RS 3U, RS 3X, RS 3B124 (collectively 5 

referred to in this section as RS 3) and RS 23 (RS 23).  FEI’s review was guided by the legal 6 

context, rate design principles, and government policy as set out in Section 5 of the Application.  7 

FEI’s review was also informed by FEI’s data analysis, jurisdictional comparisons and feedback 8 

from the stakeholder engagement process.  FEI considered the potential rate structure options 9 

for commercial customers (i.e., flat, declining or inclining block), customer segmentation, fixed 10 

and volumetric charges and intra-class rate economics.    11 

Based on the analysis of the existing rate design and rate structure options for commercial 12 

customers, FEI is proposing to continue with the flat rate structure and a 2,000 GJ per year 13 

customer segmentation threshold for its commercial customers in RS 2 and RS 3/RS 23.  The 14 

existing flat rate structure and customer segmentation are consistent with other jurisdictions.  15 

However, FEI believes that the rates for RS 2 and RS 3/RS 23 need minor adjustments to 16 

minimize the rate inequity for customers close to the 2,000 GJ threshold.  FEI proposes to 17 

increase the Basic Charges and to reduce the Delivery Charges of RS 2, RS 3 and RS 23 to 18 

eliminate the customer bill differential for customers whose annual consumption is close to the 19 

2,000 GJ threshold.   20 

This section is organized as follows:  21 

 Section 8.2 outlines the characteristics of the commercial customers taking service 22 

under the commercial RS 2, RS 3 and RS 23.   23 

 Section 8.3 reviews the existing commercial rate design, including a review of the 24 

existing customer segmentation, economic crossover point between RS 2 and RS 3/RS 25 

23, and rate structure, considering rate design principles, analysis of data and a 26 

jurisdictional comparison.  27 

                                                
123

  The differences in RS 2, RS 2U, RS 2X and RS 2B pertain to the commodity portion of small commercial rates. In 
all cases the transportation and storage service (also called midstream service) and the delivery service are 
provided by FEI. Under RS 2 customers receive conventional natural gas from FEI as their commodity. Under RS 
2U customers receive their commodity from a licensed natural gas marketer. In the event that there is a Marketer 
failure, customers that had been served by a Marketer under RS 2U, may be served under RS 2X. Under RS 2B 
customers receive commodity service from FEI, but have elected to receive a percentage of their natural gas as 
renewable natural gas (also called biomethane) with the balance being conventional natural gas.   

124
  The differences in RS 3, RS 3U, RS 3X and RS 3B pertain to the commodity portion of large commercial rates. In 
all cases the transportation and storage service (also called midstream service) and the delivery service are 
provided by FEI. Under RS 3 customers receive conventional natural gas from FEI as their commodity. Under RS 
3U customers receive their commodity from a licensed natural gas marketer. In the event that there is a Marketer 
failure, customers that had been served by a Marketer under RS 3U, may be served under RS 3X. Under RS 3B 
customers receive commodity service from FEI, but have elected to receive a percentage of their natural gas as 
renewable natural gas (also called biomethane) with the balance being conventional natural gas.   
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 Section 8.4 outlines how FEI has responded to the stakeholder feedback related to 1 

commercial rate design received from the stakeholder engagement process conducted 2 

prior to filing the Application. 3 

 Section 8.5 discusses the rate design issues identified based on FEI’s principle-based 4 

evaluation of the existing commercial rate design.  FEI identifies two rate design issues: 5 

the relative rate economics of the commercial rate schedules and the existing customer 6 

segmentation threshold. 7 

 Section 8.6 evaluates the potential options to resolve issues identified with the existing 8 

rate design, based on rate design principles and other relevant analysis and 9 

considerations.  10 

 Section 8.7 provides proposed changes to the commercial rate design, balancing 11 

competing principles and other factors. 12 

 Section 8.8 shows that the changes proposed by FEI do not cause a significant bill 13 

impact on the affected commercial customers. 14 

 Section 8.9 concludes FEI’s review of its commercial rate design with a summary of the 15 

results.   16 

8.2 COMMERCIAL CUSTOMER LOAD CHARACTERISTICS  17 

 Introduction 8.2.118 

FEI currently has a rate design for commercial customers comprised of a daily or monthly Basic 19 

Charge125 that is fixed and a Delivery Charge per GJ for volumes delivered.  Commercial 20 

customers are segmented into three rate schedules:126  21 

 RS 2 - Small Commercial Service (normal annual consumption is less than 2,000 GJ) 22 

 RS 3 - Large Commercial Service (normal annual consumption is 2,000 GJ or greater)  23 

 RS 23 - Commercial Transportation Service (normal annual consumption is 2,000 GJ or 24 

greater) 25 

 26 
Information on the commercial customers for each of these rate schedules is shown in Table 8-27 

1 below. 28 

                                                
125

  RS 2 and RS 3 have a daily Basic Charge and RS 23 has a monthly Basic Charge. 
126

 Small commercial and large commercial customers can receive their base load commodity from a marketer under 
the Customer Choice Program under RS 2U and RS 3U, respectively.  Alternatively, under RS 2B and 3B 
commercial customers can choose to purchase part or all of their commodity as biomethane (Renewable Natural 
Gas). 
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Table 8-1:  Commercial Customer Data
127

 1 

Rate Schedule 

Avg 

# of 
Customers 

% of Total 

Customers 

Annual 
Demand 

Forecast 
(PJ) 

% of 

Total 
Annual  
Demand 

Average 
Load 

Factor 

Basic 

Charge 

($/day) 

Delivery 

Charge 

($/GJ) 

RS 2 – Small 
Commercial 

84,737 8.6% 28.0 13.5% 31.1% $0.8161 $3.850 

RS 3 – Large 
Commercial 
Sales 

 5,040 0.5% 18.1 8.7% 37.1% $4.3538 $3.161 

RS 23 – Large 
Commercial 
Transportation 

 1,669 0.2% 9.0 4.3% 36.9% $4.3538 $3.161 

Total 
Commercial 

91,446 9.3% 55.1 26.5%    

 2 

 Commercial Customer Market Segments 8.2.23 

Commercial customers cover a diverse range of natural gas end users which include 4 

restaurants, offices, health care facilities, retail outlets, apartments and numerous others, as 5 

shown below in Figure 8-1.   FEI is currently serving more than 90,000 commercial customers 6 

accounts representing approximately 9% of FEI’s total number of customers. Commercial 7 

customers also consume 55.1 petajoules (PJ) of natural gas representing 26.5% of FEI’s total 8 

2016 forecast throughput128.  9 

                                                
127

  Customer data are from Schedule 19 of the compliance filing for the Annual Review for 2016 Rates (Order G-193-
15).  The Basic and Delivery Charges in this table are estimated based upon the rates that were approved in the 
Annual Review for 2016 Rates, and including the known and measurable changes discussed in Section 6. 

128
  FEI’s compliance filing for the Annual Review for 2016 Rates (G-193-15), Schedules 18 and 19. Sum of forecast 
demand for RS 2, RS 3 and RS 23. 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 8:  RATE DESIGN FOR COMMERCIAL CUSTOMERS PAGE 8-4 

Figure 8-1:  Commercial Customer Market Segments
129

 1 

 2 

 Commercial End Usage 8.2.33 

FEI’s Draft 2015 Conservation Potential Review (Draft CPR) study shows that for commercial 4 

customers, the highest end use is for space heating (61%) and the second highest end use is 5 

for domestic hot water (24%). This is illustrated in Figure 8-2 below. 6 

                                                
129

  This figure is based on the draft results from the FEI 2015 Conservation Potential Review using a 2014 base year. 
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Figure 8-2:  Commercial Customer End Usage Characteristics 1 

 2 

 Average Use per Customer 8.2.43 

The average UPC for RS 2 and RS 3 has been relatively flat over time with a slight increase in 4 

average annual UPC for RS 23 customers, as shown in Figures 8-3 through 8-5 below.   5 

Figure 8-3:  RS 2 UPC 6 

  7 
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Figure 8-4:  RS 3 UPC 1 

  2 

 3 
Figure 8-5:  RS 23 UPC 4 

  5 

8.3 EXISTING RATE DESIGN 6 

 Jurisdictional Comparison of Commercial Rates  8.3.17 

FEI conducted a review of commercial customer rate schedules in other jurisdictions across 8 

Canada and the Pacific Northwest of the United States.  The jurisdictional review is provided in 9 

Appendix 8.  A summary is provided in Table 8-2 below.   10 
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Table 8-2:  Multi Jurisdiction Review of Commercial Rate Schedules 1 

Company Description Eligibility Type 

Small Commercial 

FEI Small Commercial <2,000 GJ Flat Rate 

PNG Small Commercial <5,500 GJ Flat Rate 

AltaGas Small General <5,326 GJ Flat Rate 

Sask Energy
130

 Small Commercial <3,825 GJ Flat Rate 

Manitoba Hydro Small General <535 GJ Flat Rate 

Gaz Metro Distribution <419 GJ Declining 

Large Commercial 

FEI Large Commercial >2,000 GJ Flat Rate 

PNG Large Commercial >5,500 GJ Flat Rate 

ATCO Mid Use 1,200 – 8,000 GJ Flat Rate 

AltaGas Large General >5,326 GJ Flat Rate 

Sask Energy Large Commercial 3,825 – 25,245 GJ Flat Rate 

Manitoba Hydro Large General 536 – 26,010 GJ Flat Rate 

Union Gas Large General >1,712 GJ Declining  

Enbridge General No limit Declining 

 2 

Table 8-2 shows that the threshold between small and large commercial customers ranges from 3 

419 GJ/year for Gaz Metro to 5,500 GJ for Pacific Northern Gas (PNG).  The 2,000 GJ 4 

threshold between RS 2 and RS 3/RS 23 used by FEI is roughly in the middle of this range.  5 

Consistent with FEI, most of these utilities use a flat rate structure for commercial customers.   6 

The multi-jurisdiction review of the commercial customer rates shows that FEI’s use of a flat rate 7 

structure is consistent with the commercial rate structure of most other utilities and also shows 8 

that FEI’s current 2,000/year threshold is within the range of thresholds used by other utilities. 9 

 Review of Existing Customer Segmentation  8.3.210 

FEI conducted a review of the segmentation threshold between the small commercial customer 11 

group (RS 2) and the large commercial customer groups (RS 3 and RS 23). For this review, FEI 12 

investigated the customer bill frequency data and customer load factor data.  The analysis in the 13 

following two sections shows that the current segmentation threshold of 2,000 GJ/year remains 14 

reasonable. 15 

                                                
130

  Sask Energy, Manitoba Hydro, Union Gas and Gaz Metro state their demand values in cubic metres
 
These values 

have been restated into GJ equivalent using a conversion factor of 0.03825 GJ/m
3
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8.3.2.1 Customer Bill Frequency 1 

FEI has conducted a bill frequency analysis for RS 2 and RS 3/RS 23, which considers the 2 

annual consumption of the customers in each rate schedule.  Figures 8-6 and 8-7 below show 3 

the 2015 annual consumption for RS 2 and RS 3/RS 23 customers, respectively.  4 

Figure 8-6:  Small Commercial Customer Bill Frequency 5 

 6 

Figure 8-6 shows that approximately 72,000 (or approximately 85%) of the 85,000 small 7 

commercial customers use less than 600 GJ/year and approximately 84,000 (or 99%) 8 

customers use less than 2,000 GJ/year. There are approximately 600 customers whose annual 9 

consumption is greater than, the 2,000 GJ threshold.  Many of the RS 2 customers consuming 10 

more than the 2,000 GJ threshold are either new customers whose annual consumption 11 

estimates were too low, or they are customers who have had a material change to their 12 

operations during the year.  FEI reviews the customer consumption history annually to ensure 13 

that customer consumption meets the tariff requirements and will transfer customers to the 14 

appropriate rate schedule as necessary. 15 

 16 
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Figure 8-7:  Large Commercial Customer Bill Frequency 1 

 2 

As shown in Figure 8-7 above, approximately 4,600 out of 6,700, or 69%, of large commercial 3 

customers use between 2,000 GJ/year and 4,000 GJ/year.  There are also approximately 1,100 4 

large commercial customers (or 16% of the 6,700 total) that had consumption less than 2,000 5 

GJ.  Many of these customers are customers who have reduced their operations, who installed 6 

energy efficiency equipment during the year or whose business changed ownership or had only 7 

partial year operations.  As noted above, FEI reviews customer consumption data annually and 8 

will move customers to another rate schedule as necessary.  However, when these customers 9 

move between rate schedules, there will be a bill impact which FEI discusses further below. 10 

8.3.2.2 Load Factor 11 

FEI investigated the load factors for the existing small and large commercial customers.  This 12 

analysis is shown in Figure 8-8 and Figure 8-9 below.   13 
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Figure 8-8:  Small Commercial Customer Load Factor Distribution 1 

 2 

 3 
Figure 8-9:  Large Commercial Customer Load Factor Distribution 4 

 5 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 8:  RATE DESIGN FOR COMMERCIAL CUSTOMERS PAGE 8-11 

Figures 8-8 and 8-9 support the customer segmentation into small and large customers based 1 

upon the difference in the average load factors for these two groups.  Small commercial 2 

customers (RS 2) have an average load factor of 31.1%, compared to the large commercial 3 

customers (RS 3 and 23 combined) that have an average load factor of 37.0%.   4 

Figure 8-10:  Average Commercial Customer Load Factor versus Annual Consumption Levels 5 

 6 

Figure 8-10 above is a chart showing commercial customer annual consumption in relation to 7 

load factor.  The figure shows that the commercial customer load factor starts at a low of about 8 

25% at around the 500 GJ/year level and increases to about 35% somewhere between 1,000 9 

GJ/year and 2,000 GJ/year level, where it remains fairly constant through to higher levels of 10 

annual demand.   11 

Given the load factor differentials, the current threshold of 2,000 GJ/year remains reasonable.  12 

While differences can be found at other threshold levels as well as at 2,000 GJ, the results 13 

would need to be significantly different to provide a compelling argument to move away from the 14 

existing threshold.   15 

In the stakeholder engagement process, FEI received comments that other thresholds should 16 

be considered.  FEI evaluates different thresholds in Section 8.6 below. 17 

 Economic Crossover Point between RS 2 and RS 3 8.3.318 

The economic crossover point between RS 2 and RS 3 is the annual volume at which a 19 

customer would have the same annual total cost whether served under either RS 2 or RS 3. 20 
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The RS 2 and RS 3 should be aligned so that the economic crossover point occurs at the 1 

threshold between RS 2 and RS 3 of 2,000 GJ.   2 

Table 8-3 below shows the calculation of the economic crossover between RS 2 and RS 3, 3 

which is at an annual consumption level of 1,457 GJ/year. This means that at current rates a 4 

customer who consumes more than 1,457 GJ and less than 2,000 GJ is better off financially as 5 

a RS 3 customer.   6 

Table 8-3:  Economic Crossover Volume for RS 2 and RS 3 7 

Rate Components RS 2 RS 3 Difference 

1. Basic Charge (per day) $0.8161    $4.3538  

2. Times number of days   365.25      365.25  

3. = Basic Charge Revenue $298.08 $1,590.23 $1,292.14 
    

4. Delivery Charge ($/GJ) $3.850 $3.189  

5. Plus Cost of Gas ($/GJ)
131

 $3.967 $3.741  

6. = Total Variable Cost ($/GJ) $7.817 $6.930 $0.887 

7. Economic Crossover Point (Line 
3/Line 6) 

  
1,457 GJ 

 8 

The economic crossover point is presented graphically in Figure 8-11 below. The figure shows 9 

that a customer who consumes 2,000 GJ/year would decrease their average rate by 10 

approximately $0.25/GJ by moving from RS 2 to RS 3.   11 

                                                
131

  For the purpose of this calculation, FEI uses the gas costs from the compliance filing for the Annual Review for 
2016 Rates (Order G-193-15). 
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Figure 8-11:  Relative Economics between RS 2 and RS 3 1 

 2 

In the sections below, FEI considers options for addressing this misalignment between RS 2 3 

and RS 3. 4 

 Review of Commercial Rate Structure 8.3.45 

The current commercial rate structure consists of a flat rate with a basic charge and delivery 6 

charge.   7 

FEI reviewed the rate structure options for commercial customers.  The options for commercial 8 

customers are a flat rate structure, declining block rate structure, seasonal rate structure and 9 

inverted block rate structure.  These options are discussed in Section 7.4 Rate Structure 10 

Options for Residential Customers.  The evaluation of each of the rate structure options in that 11 

section is applicable to the commercial rate schedules as well. 12 
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FEI concludes that its existing flat rate structure provides the best balance of rate design 1 

considerations for commercial customers.  FEI’s commercial customers are already familiar with 2 

this rate structure, flat rates are simple to administer and easy to understand and provide more 3 

stability in terms of both utility revenues and customers’ rates.  In addition, the review of 4 

commercial rate structures used by other Canadian utilities shows that a flat rate structure is 5 

used by the majority of Canadian utilities.  FEI’s therefore believe that the flat rate structure 6 

remains reasonable for the commercial rate schedules. 7 

 Fixed versus Variable Charge Alignment 8.3.58 

When reviewing existing rate design and setting rates, and according to the fair apportionment 9 

of cost principle, FEI seeks to align cost recovery with cost causality.  FEI therefore reviewed 10 

the alignment between the Basic Charge and the customer costs allocated to the commercial 11 

rate schedules from the COSA model.   12 

Table 8-4 below compares the customer-related fixed costs with the fixed revenues received for 13 

commercial rate schedules.   14 

Table 8-4:  Comparison of Fixed Costs and Fixed Charge Recoveries 15 

Rate Schedule 

Current Monthly  

Basic Charge
132

 

Allocated Customer  

Cost from COSA  

($/Month) 

Basic Charge 
Percent of 
Customer 

Related Costs 

RS 2 – Small Commercial  $24.84   $40.26 62% 

RS 3/23 – Large Commercial $132.52 $258.41 51% 

 16 

As shown in the table above, the Basic Charge for both RS 2 and RS 3/RS 23 is at least half of 17 

FEI’s customer allocated costs. The rate design principle to fairly apportion costs would suggest 18 

that FEI move the Basic Charge upwards to be in closer alignment with FEI’s customer costs.  19 

However, factors that militate against making significant changes to the Basic Charge are: 20 

 At a level of 62% and 51% for RS 2 and RS 3/RS 23 respectively, FEI’s commercial 21 

customer related costs are reasonably well recovered by the Basic Charge; 22 

 Government energy efficiency and conservation policies discourages higher fixed 23 

charges;  24 

 Increasing the Basic Charge would result in bill impacts and rate instability for 25 

commercial customers.  26 

 27 
Based on these competing principles and considerations, FEI believes that the basic charges 28 

provide a reasonable recovery of FEI’s commercial customer allocated fixed costs.   29 

                                                
132

  The monthly charge is calculated by multiplying the daily charge by 365 days and dividing by 12 months. 
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Although the Basic Charge reasonably recovers customer-related costs, as discussed below in 1 

Section 8.6.3, FEI is proposing to increase the basic charges to align the intra-class rate 2 

economics between RS 2 and RS 3/RS 23.   3 

8.4 STAKEHOLDER FEEDBACK AND RESPONSE 4 

As discussed in Section 4, FEI circulated a Rate Design and Segmentation Discussion Guide to 5 

all interested stakeholders and held a workshop on August 31, 2016.  This Guide and Workshop 6 

described FEI’s current commercial rate structures and presented a number of rate structure 7 

options that FEI had under consideration.  FEI undertook to respond to several requests from 8 

stakeholders at the workshop.  The relevant stakeholder input is summarized in Table 8-5 below 9 

along with FEI’s response.  Detailed Meeting Summary and Notes are attached as Appendix 4-10 

2. 11 

Table 8-5:  Outstanding Items from Rate Design Workshop and FEI's Actions 12 

Topic Item FEI’s Action/Response 

Customer 

segmentation between 

small and large 

commercial customers 

Revise the load factor 

scatter plot for the 

commercial customers. 

The commercial customer load factor analysis is 

revised and provided as Figure 8-10 in Section 

8.3.2.2. 

Customer 

segmentation between 

small and large 

commercial customers 

Confirmation that FEI will 

be looking into the RS 2 to 

RS 3 segmentation 

threshold at 1,600 GJ 

FEI has investigated two options for moving the 

customer segmentation threshold between RS 2 

and RS 3 below in Section 8.6.  However, using 

2016 rates with known and measurable changes, 

the economic threshold for RS 2 and RS 3 annual 

bill equivalence has moved to 1,400 GJ/year for 

this evaluation. 

Commercial customer 

rate stability options 

FEI should evaluate and 

discuss the segmentation 

options from a rate stability 

perspective. 

FEI has evaluated three rate design options in 

Section 8.6 and provided a discussion comparing 

these options from a rate stability perspective. 

 13 

8.5 PRINCIPLE BASED REVIEW OF RATE DESIGN 14 

The principles adopted by FEI for its rate design are presented in Section 5 of the Application. 15 

As explained in that section, different rate design principles may have varying levels of 16 

importance for different rate schedules.  Rate design should strive to strike a balance among 17 

competing rate design principles based on the specific characteristics of customers in each rate 18 

schedule.  19 

Based on FEI’s examination of each element of the commercial rate design as discussed 20 

above, the commercial rate structure works well in many respects. In particular, the customer 21 

segmentation and flat rate structure with a basic and delivery charge remains appropriate. 22 
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These facts, combined with R:C ratios for RS 2, RS 3 and RS 23 that are well within the 90% to 1 

110% range of reasonableness, suggest that the existing commercial rate design strikes a 2 

reasonable balance on the rate design principles set out in Section 5.3.  However, FEI identified 3 

two potential and related issues with the current commercial rate design: the economic cross-4 

over point between RS 2 and RS 3/RS 23, and the customer segmentation threshold.  Each of 5 

these issues is discussed below.   6 

 Economic Crossover Point:  As shown above in Section 8.3.3 and Figure 8-11, the 7 

economic cross-over point between RS 2 and RS 3/RS 23 is at approximately 1,400 GJ/ 8 

year.  Therefore, the current rates in these rate schedules provide inappropriate price 9 

signals for small commercial customers consuming between 1,400 GJ and the 2,000 GJ 10 

threshold.  This misalignment gives an incentive to customers on RS 2 to consume more 11 

energy so they can move above the 2,000 GJ threshold to achieve a lower rate and bill.  12 

The misalignment might also cause rate instability for customers whose year-to-year 13 

fluctuations in annual demand may occasionally cause them to move back and forth 14 

between these rate schedules. This can also cause revenue instability for the utility.   15 

 Customer Segmentation Threshold:  As shown above in Section 8.2.6 and Figure 8-16 

10, the commercial customer load factor starts at a low of about 25% at around the 500 17 

GJ/year level and increases to about 35% at the 2,000 GJ/year level where it remains 18 

fairly constant through to higher levels of annual demand.  Based upon load factor, the 19 

customer segmentation threshold could conceivably range from 1,000 to 2,000 GJ/year. 20 

At 2,000 GJ/year the load factor in Figure 8-10 indicates that 2,000 GJ/year remains an 21 

appropriate threshold between small and large commercial customers because the load 22 

factor flattens out after this level of consumption.  FEI currently uses a 2,000 GJ/year 23 

threshold to segment the commercial customers into small and large rate schedules – 24 

RS 2 and RS 3/RS 23, respectively.   25 

 26 
The existing inter-class rate economics for commercial customers and the customer 27 

segmentation threshold are rate design issues since they suggest that there is room to improve 28 

the alignment with the following rate design principles: 29 

 Principle 2 – Fair apportionment of costs among customers (appropriate cost recovery 30 

should be reflected in rates), 31 

 Principle 3 – Price signals that encourage efficient use, 32 

 Principle 6 – Rate stability, 33 

 Principle 7 – Revenue stability, and 34 

 Principle 8 – Avoidance of undue discrimination (specifically regarding interclass equity)   35 

 36 
To revise the rate design to better align with rate design principles, FEI has evaluated three rate 37 

design options in Section 8.6 below. 38 
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8.6 COMMERCIAL RATE DESIGN OPTIONS 1 

FEI has considered three options to improve the economics between RS 2 and RS 3, based on 2 

a range of potential thresholds that could potentially be implied from the customer load factor 3 

analysis. 4 

 The first option is to move the threshold between small and large commercial customers 5 

from the existing level of 2,000 GJ downward to 1,000 GJ, which would be the lowest 6 

threshold that could potentially be implied by the customer load factor analysis 7 

discussed above in Section 8.3.2.2. 8 

 The second option is to move the threshold between small and large commercial 9 

customers from the existing level of 2,000 GJ/year downward to 1,400 GJ, which would 10 

align the threshold with the current economic crossover point discussed above in 11 

Section 8.3.3.   12 

 The third option is to retain the existing 2,000 GJ threshold, but adjust the fixed and 13 

variable components of the rates for RS 2 and RS 3/RS 23 so that the small commercial 14 

and large commercial rates are aligned at this threshold.   15 

 16 
Each of these options is discussed in detail below. 17 

 Option A – Move the Threshold between Small and Large Commercial 8.6.118 

Customers to 1,000 GJ 19 

Option A is to adjust the threshold between small and large commercial customers from 2,000 20 

GJ/year down to 1,000 GJ/year.  21 

FEI has investigated the option and the implications of moving to a 1,000 GJ/year threshold.  By 22 

setting the segmentation threshold at this lower level, a significant number of customers would 23 

be required to move from RS 2 to RS 3.  Using the customer billing data shown above in 24 

Figures 8-6 and 8-7, FEI has analysed the impact of moving customers and their related annual 25 

demand from RS 2 to RS 3.  This migration effect is shown in Table 8-6 below. 26 

Table 8-1:  Potential Customer Migration Impact of a 1,000 GJ/year threshold
133

 27 

Rate Schedule 

Number of 

Customers 

Annual 
Energy 

(PJ) 

Change to 
Rate 

Schedule 
Energy 

 (%) 

Average 
Usage 

(GJ/year) 

Load 
Factor 

(%) 

Revenue 

Shift 

($ millions) 

RS 2 currently < 2,000 
GJ/year threshold 

84,737 28.0    330 30.7  

Remove RS 2 customers > (6,682)
134

   (9.1) (33%) 1,362 34.8 (37.0) 

                                                
133

  Analysis based on customers and demand from the compliance filing for the Annual Review for 2016 Rates (Order 
G-193-15). 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 8:  RATE DESIGN FOR COMMERCIAL CUSTOMERS PAGE 8-18 

Rate Schedule 

Number of 

Customers 

Annual 
Energy 

(PJ) 

Change to 
Rate 

Schedule 
Energy 

 (%) 

Average 
Usage 

(GJ/year) 

Load 
Factor 

(%) 

Revenue 

Shift 

($ millions) 

1,000 GJ/year 

RS 2 revised to < 1,000 
GJ/year 

78,055 18.9   242 29.1  

       

RS 3/23 currently > 2,000 
GJ/year threshold 

  6,709 27.1  3,590 36.7  

Add RS 2 customers > 1,000 
GJ/year 

  6,682   9.1 34% 1,360 34.8 39.6 

RS 3/23 revised to > 1,000 
GJ/year 

13,391 36.2  2,703 36.2  

Net Revenue Shift        2.6 

 1 

As shown above, moving the segmentation threshold down to the 1,000 GJ/year level would 2 

result in considerable changes to the annual energy, average customer use and customer load 3 

factor of the commercial rate schedules.  The annual energy would reduce by 33% for RS 2 and 4 

increase by 34% for RS 3/RS 23.  The load factor for RS 2 would drop from 30.7% to 29.1%, 5 

similarly affecting FEI’s cost allocation among all customer rate schedules. Lastly, the 6 

movement of RS 2 customers to RS 3 would cause approximately $2.3 million more revenue to 7 

be received under RS 3 than lost from RS 2, which would need to be considered in the overall 8 

revenue rebalancing analysis. 9 

The significant customer disruption caused by moving customers representing approximately 10 

1/3 of the entire demand within the rate schedule is not supported by the rate design principles 11 

of rate and revenue stability and is sufficient to exclude this option from further consideration.  12 

 Option B – Move the Threshold between Small and Large Commercial 8.6.213 

Customers to 1,400 GJ 14 

Option B is to adjust the threshold between small and large commercial customers from 2,000 15 

GJ to 1,400 GJ.  A 1,400 GJ segmentation threshold would align with the current economic 16 

crossover point between RS 2 and RS 3/RS 23, as discussed above in Section 8.3.3 and shown 17 

in Table 8-3.  18 

FEI has investigated the customer billing data from 2015 to determine how many customers 19 

would be affected by this option.  This analysis is summarized in Table 8-7 below.   20 

                                                                                                                                                       

134
  This is an estimate of the RS 2 customers that would migrate due to the shift in the segmentation threshold to 
1,000 GJ/year. 
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Table 8-2:  Potential Customer Migration Impact of a 1,400 GJ Threshold 1 

Rate Schedule 

Number of  

Customers 

Annual 
Energy 

(PJ) 

Percentage 

Change to 
Rate 

Schedule 
Energy 
Total 

Average 
Usage 

(GJ/year) 

Load 
Factor 

(%) 

Revenue 

Shift 

($ 
millions) 

 

RS 2 currently < 2,000 
GJ/year threshold 

84,737 28.0   330 30.7 
 

Remove customers > 1,400 
GJ/year 

   (2,727)
135

 (4.5) (16%) 1,650 36.6 ($18.1) 

RS 2 revised to < 1,400 
GJ/year 

82,010 23.5   287 29.8 
 

 

     

 

RS 3/23 currently > 2,000 
GJ/year threshold 

 6,709 27.1  3,590 36.7 
 

Add RS 2 customers > 1,400 
GJ/year 

 2,727 4.5  17% 1,650 36.6 
18.7 

Rate Schedule 3/23 revised 
to > 1,000 GJ/year 

 9,436 31.6  3,349 36.7 
 

Net Revenue Shift        0.6 

 2 

By moving the annual energy threshold from the existing 2,000 GJ limit down to 1,400 GJ, this 3 

option would move approximately 2,700 small commercial customers from RS 2 to RS 3.  The 4 

movement to RS 3 would represent an increase of approximately 41% in the number of 5 

customers and 17% of the energy in the large commercial group.  Although this option has a 6 

smaller customer migration effect and causes proportionately less change to average customer 7 

use and load factors, it is still a material change.  It would also lead to a $600 thousand net 8 

revenue shift to RS 3 that would need to be considered when reviewing the revenue rebalancing 9 

as discussed in Section 12. 10 

This option is very similar to Option A, and although it causes less customer disruption, it is still 11 

significant and causes all of the other related customer impacts discussed above in Section 12 

8.6.1.  Therefore, FEI does not recommend re-setting the customer segmentation threshold on 13 

this basis. 14 

 Option C – Adjust the Basic and Delivery Charges for Commercial 8.6.315 

Customers 16 

Instead of altering the threshold between the small and large commercial customers as 17 

considered in options A and B, Option C is to alter the Basic and Delivery Charges for both RS 18 

                                                
135

  This is an estimate of those customers in RS 2 that would migrate due to the shift in the segmentation threshold to 
1,400 GJ/year. 
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2 and RS 3/RS 23 so that the relative economics of RS 2 and RS 3/RS 23 are aligned with the 1 

existing 2,000 GJ/year threshold.   2 

This option has the benefit of not causing the customer migration related disruptions by moving 3 

the segmentation threshold as considered in Options A and B.  Instead, this option will require 4 

an adjustment to the customer rates and will cause customer rate impacts and a revenue shift. 5 

The economic cross over point can be aligned with the 2,000 GJ threshold by simultaneously 6 

raising the Basic Charge for both RS 2 and RS 3/RS 23 and lowering the Delivery Charge for 7 

RS 2 and raising the Delivery Charge for RS 3/RS 23.  These rate adjustments can be 8 

calculated to achieve revenue neutrality for the combined RS 2, RS 3 and RS 23 revenues. 9 

The effects of these changes on RS 2 and RS 3 rates are represented by the dashed lines in 10 

Figure 8-12 below. The net effect of these adjustments is for the dashed lines to now cross at 11 

the 2,000 GJ threshold. 12 

Figure 8-12:  RS 2 and RS 3 Redesign at 2,000 GJ 13 

 14 
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This adjustment to the RS 2 and RS 3/RS 23 charges will align the RS 2 and RS 3/RS 23 1 

charges with the economic crossover point between the rate schedules without the significant 2 

customer disruption caused by moving the current 2,000 GJ threshold as contemplated in 3 

Options 1 and 2.  Option 3 is therefore the most reasonable rate design option for the 4 

commercial rate schedules. 5 

8.7 COMMERCIAL RATE DESIGN PROPOSAL 6 

The current rate design for the small and large commercial customers continues to work well.  7 

The multi-jurisdiction review and consideration of rate design principles support the continued 8 

use of a flat rate structure.  The multi-jurisdiction review and the load factor analysis show that 9 

there is a range of acceptable customer segmentation thresholds.  Based on the rate design 10 

issues identified and potential options available, FEI is proposing to increase the Basic Charge 11 

for RS 2, RS 3 and RS 23 and adjust the Delivery Charge to achieve revenue neutrality for the 12 

combined RS 2, RS 3 and RS 23 revenues, and eliminate the customer bill differential between 13 

RS 2 and RS 3/RS 23 for customers whose annual consumption is equal to 2,000 GJ. With this 14 

proposal, the R:C ratios continue to be within the range of reasonableness136.  15 

As discussed above, FEI evaluated three options to make the economic cross-over point 16 

between RS 2 and RS 3/RS 23 accord with the tariff threshold as noted in Section 8.3.  Of these 17 

three options, the one that causes the least disruption or impact on customers is the third option 18 

which proposes minor changes to the customer Basic Charge and Delivery Charge for RS 2 and 19 

RS 3/RS 23.  These proposed changes are shown below in Table 8-8.  With these changes, FEI 20 

will eliminate the customer bill differential between RS 2 and RS 3/RS 23 for customers whose 21 

annual consumption is close to the 2,000 GJ threshold137.   22 

Table 8-3:  Proposed Changes to Commercial Rates 23 

Rate Schedule 

COSA
138

 Based 

Rate 

Proposed  

Rate 

Proposed  

Change  

RS 2 – Small Commercial    

Basic Charge (daily) $0.8161 $0.9485 $0.1324  or 16.2% 

Delivery Charge ($/GJ)   $3.850 $3.664 $-0.186 or -4.8% 

RS 3/23 – Large Commercial    

Basic Charge (daily) $4.3538 $4.7895 $0.4357 or 10.0% 

Delivery Charge ($/GJ)   $3.188 $3.189 $0.001 or 0.03% 

 24 

The increase to the Basic Charge for RS 2 and RS 3/RS 23 is also supported by the rate design 25 

consideration of cost causation, as the allocated cost per customer from the COSA model is 26 

                                                
136

  Refer to Section 12 
137

  As noted in Table 8-3 the gas cost differential between RS 2 and RS 3 affects the economic crossover point. The 
gas cost differential has been accounted for in the proposed rates shown in Table 8-8. 

138
  The COSA rates shown are 2016 approved rates plus known and measurable changes discussed in Section 6. 
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$1.323/day for RS 2 and $8.490/day for RS 3/RS 23.  For example, raising the RS 2 Basic 1 

Charge from $0.8161/day to $0.9485/day, as shown above, will bring it closer to the allocated 2 

cost of $1.323/day.  3 

8.8 BILL IMPACT ANALYSIS 4 

The customer bill impacts of FEI’s proposed rate changes are shown below in Figures 8-13 and 5 

8-14.  As shown below, using customer data from 2015, FEI has estimated that with the 6 

proposed rates, RS 2 customers would receive an annual bill change of between -2.0% and 7 

+10%139 and RS 3/RS 23 customers would receive a maximum bill change of between +0.1% 8 

and +1.0%.    9 

Figure 8-13:  RS 2 Bill Impact Analysis 10 

 11 

                                                
139

  The +10% change pertains to small volume customers (<40 GJ/year) and is a small dollar amount (in the range of 
$45 annually) 
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Figure 8-14:  RS 3/RS 23 Bill Impact Analysis 1 

 2 

 3 
This figures show that the changes proposed by FEI do not cause a significant impact on the 4 

affected commercial customers.  5 

8.9 CONCLUSION 6 

In summary, FEI’s review of the commercial rate schedules has considered the rate design 7 

principles, government policy, customer data analysis, multi-jurisdictional comparisons and 8 

feedback from the stakeholder engagement process.   9 

FEI believes that the current rate design and customer segmentation threshold for the small and 10 

large commercial customers continue to work well.   11 

The existing flat rate structure applied to these commercial rate schedules provides the best 12 

balance of the rate design considerations. Flat rates are simple to administer and easy to 13 

understand and provide more stable utility revenues and customer rates. The multi-jurisdiction 14 

review shows that the majority of Canadian natural gas utilities use flat rates for their 15 

commercial customers.   16 
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Also, the multi-jurisdiction review and the load factor analysis show that there is a range of 1 

customer segmentation thresholds, and therefore, there is no strong evidence to support a 2 

change in the threshold from the 2,000 GJ/year level.   3 

However, FEI believes that the rate economics between RS 2 and RS 3/RS 23 need minor 4 

adjustments to minimize the rate inequity for customers close to the 2,000 GJ threshold.   5 

Based on the rate design issues identified FEI has evaluated three potential solutions. Of these 6 

solutions, the one that causes the least disruption or impact on customer rates and revenues is 7 

Option C, which proposes minor changes to the customer Basic Charge and Delivery Charge 8 

for RS 2 and RS 3/RS 23. 9 
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9. RATE DESIGN FOR INDUSTRIAL CUSTOMERS 1 

9.1 INTRODUCTION 2 

FEI conducted a full review of the rate design for its industrial rate schedules (RS 4, RS 6, RS 3 

5/RS 25, RS 7/RS 27, RS 22 and Large Industrial Contract Customers) guided by the legal 4 

context, rate design principles and government policy as set out in Section 5 of the Application.  5 

FEI’s review was informed by data analysis, jurisdictional comparisons and feedback from the 6 

stakeholder engagement process.  FEI’s review of the rate design considered the potential rate 7 

structure options for industrial customers (i.e., flat, declining or inclining block) and the possible 8 

blends of fixed and volumetric charges.  As discussed in this section, FEI identified a number of 9 

rate design issues, considered options to resolve those issues and has made proposals based 10 

on the best balance of competing principles in the context of each rate schedule.  FEI’s 11 

conclusions regarding each of the industrial rate schedules are summarized in the following 12 

paragraphs. 13 

FEI’s General Firm Service (RS 5 and RS 25) is designed to serve high load factor and process 14 

customers with efficient utilization of the system.  RS 5/RS 25 has a Demand Charge designed 15 

to provide lower average rates to these higher load factor customers.  The Demand Charge 16 

includes a peak day demand formula with a 1.25 multiplier to estimate the peak day demand 17 

from the average peak monthly demand.  Based on peak daily consumption information that 18 

was not fully available when the RS 5/RS 25 demand charge was originally designed, FEI is 19 

proposing to update the multiplier in the peak day demand formula from 1.25 to 1.1.  As a 20 

consequence of the above change, FEI is also proposing to raise the Demand Charge for RS 5 21 

and 25 by $3.00 per month to continue to provide a price signal for only high load factor 22 

customers to take General Firm Service. 23 

The discount from firm service under the existing RS 7 and RS 27 interruptible service charges 24 

achieves a reasonable balance between maximizing the economic value of interruptible service, 25 

which helps to offset utility costs to firm customers, and providing a sufficient incentive for 26 

existing customers to stay on interruptible service and to attract new customers.  FEI is 27 

therefore proposing to retain the current interruptible service rate structure and the method of 28 

calculating RS 7 and RS 27 delivery charges based on a discount from RS 5/RS 25.  FEI is 29 

proposing to update the RS 7 and RS 27 delivery charge calculation to reflect the change in the 30 

Daily Demand formula (discussed above under RS 5/RS 25), including a 62.5% firm service 31 

load factor assumption and a 90.9% load factor discount.  32 

For seasonal customers, FEI is proposing to maintain the existing rate structures and 33 

methodology to derive the RS 4 Delivery Charges. Since the RS 4 Delivery Charges are based 34 

on RS 5 and RS 7, FEI is proposing to update the RS 4 Delivery Charges to reflect the changes 35 

discussed above to RS 5 and RS 7. 36 

Fifteen public refueling stations take service under RS 6 Natural Gas Vehicle Service.  As this 37 

rate structure is working well and is not impacted by any changes from the other rate schedules, 38 
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aside from the Delivery rate change due to rebalancing (Refer to Section 12), FEI is not 1 

proposing any changes in this Application, and there is no further discussion of its structure in 2 

this section. 3 

For FEI’s large industrial customers which take service under RS 22, RS 22A, RS 22B or 4 

individual contracts (the VIGJV and BC Hydro IG), FEI’s existing rates are currently separated 5 

by geographical regions and there is no postage stamp, cost-based firm rate.  FEI is proposing 6 

to continue to grandfather RS 22A and RS 22B as closed service offerings due to their unique 7 

characteristics.  For all other large industrial customers, FEI is proposing to create a firm rate 8 

under RS 22 based on the allocated cost from the COSA model.  This firm rate would be 9 

available for all large industrial customers, including VIGJV and BC Hydro IG when their 10 

contracts expire.  Under this option, Tariff Supplement G-21 for Creative Energy would be 11 

terminated and the contract for BC Hydro IG would be included as a Tariff Supplement at their 12 

current rates.  The RS 22 interruptible Delivery Charge will be set equal to the effective average 13 

cost per GJ of the firm rate. 14 

This section is organized as follows:  15 

 Section 9.2 outlines the characteristics of the industrial customers, showing the range of 16 

industries and end uses served, as well as customers’ annual demand.  17 

 Section 9.3 describes the customer segmentation into various rate schedules, which has 18 

been established according to the different requirements of industrial customers.   19 

 Section 9.4 reviews industrial rates which are offered in other jurisdictions.    20 

 Section 9.5 provides a review of the existing rate design for General Firm Service RS 21 

5/RS 25 and identifies a number of potential improvements to FEI’s existing rate design.  22 

FEI evaluates a range of options to make these improvements and sets out its proposed 23 

solutions.  24 

 Section 9.6 provides a review of the existing rate design for General Interruptible Service 25 

for RS 7/RS 27 and discusses the impact of changes to these rate schedules due to the 26 

proposed rate design changes for RS 5/RS 25 and sets out the rate design proposal for 27 

RS 7/RS 27. 28 

 Section 9.7 provides a review of the existing rate design for Seasonal Firm Service RS 4 29 

and proposed Delivery Charges. 30 

 Section 9.8 provides a review of the existing rate design for large volume industrial 31 

transportation customers including RS 22 and contract customers (VIGJV and BC Hydro 32 

IG), discusses and evaluates potential rate design options and sets out rate design 33 

proposals for these large volume industrial transportation customers.  34 

 Section 9.9 summarizes FEI’s proposed rate design changes in the respective rate 35 

schedules for industrial customers. 36 
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9.2 INDUSTRIAL CUSTOMER CHARACTERISTICS 1 

The industrial customer group represents a wide range of industries and end uses.  The 2 

industrial sector makeup is shown in Figure 9-1 and the end usage is shown in Figure 9-2.  3 

Figure 9-1 shows that the major gas consuming industries are the pulp and paper, wood 4 

products, oil and gas, manufacturing and greenhouse industries.  The proportion of gas use 5 

from these industrial sectors is 25%, 15%, 13%, 10% and 10%, respectively.  Figure 9-2 shows 6 

that there are five primary end uses – boilers at 34%, product drying at 23%, process heating at 7 

22%, industrial processes at 11% and space heating at 10%. 8 

Figure 9-1:  Industrial Sectors
140

 9 

 10 

                                                
140

  This figure is based on the draft results from the FEI 2015 Conservation Potential Review (CPR) using a 2014 
base year. 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 9:  RATE DESIGN FOR INDUSTRIAL CUSTOMERS PAGE 9-4 

Figure 9-2:  End Use by Industrial Customers
141

 1 

 2 

Annual usage for industrial customers varies widely, as shown by Figure 9-3.  This bill 3 

frequency graph also shows that there is a clustering of customers with annual consumption in 4 

the 8,000 GJ to 12,000 GJ range and another grouping of customers with annual consumption 5 

in excess of 40,000 GJ. 6 

                                                
141

  This figure is based on the draft results from the FEI 2015 Conservation Potential Review (CPR) using a 2014 
base year. 
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Figure 9-3:  Industrial Customer Bill Frequency (GJ per Year) 1 

 2 

The wide range of industries, end uses and annual consumption for the industrial customer 3 

group requires FEI to develop and maintain a variety of rate schedules that accommodate the 4 

varying characteristics of the market segments. These considerations and industrial customer 5 

segmentation are discussed in the next section. 6 

9.3 INDUSTRIAL CUSTOMER SEGMENTATION  7 

FEI segments industrial customers into rate schedules according to whether they buy gas from 8 

FEI (sales customers) or from third party shipper agents (transportation customers).   9 

FEI further segments the sales and transportation customers into whether they require firm gas 10 

service or can accept occasional interruptions to their gas service.  The interruptible service 11 

customers are required to either cease their operations during gas service interruptions or 12 

arrange for their own backup energy facilities and fuel source.  These service interruptions to 13 

interruptible customers may occur on days when FEI experiences system peak demand levels 14 

or when FEI experiences other operational disruptions that may require the interruption (or 15 

curtailment) of interruptible natural gas service.   16 

An additional segment is for sales customers that require gas on a firm, but seasonal basis 17 

primarily during the summer months.   18 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 9:  RATE DESIGN FOR INDUSTRIAL CUSTOMERS PAGE 9-6 

Each of these types of sales customers requires separate rate schedules due to their 1 

operational requirements and the cost to provide service.   2 

FEI has existing rate schedules and contracts to match the characteristics of its industrial 3 

customers, as listed in Table 9-1 below. 4 

Table 9-1:  Industrial Customer Groups and Corresponding Rate Schedules 5 

Industrial 

Group 

FEI Tariff Rate 
Schedule / 
Contract 

Description 

Seasonal Firm Gas 
Service 

RS 4 

 Seasonal firm service during the off-peak period 
(April 1 to October 31) and interruptible service 
during the extended period (November 1– March 
31). 

General Firm Service  

(Sales) 
RS 5 

 General firm sales service with a monthly demand 
charge per month per GJ of Daily Demand.  

 Firm sales service. 

General Firm 

Transportation Service 
RS 25 

 General firm transportation service with a monthly 
demand charge per month per GJ of Daily Demand.  

 Firm transportation service on FEI’s system. 

General Interruptible 
Service (Sales) 

RS 7 

 General interruptible sales service. 

 Sales service is interruptible if there is insufficient 
capacity or if there are operational restrictions to 
deliver the gas. 

General Interruptible 
Transportation Service 

RS 27 

 General interruptible transportation service. 

 Transportation service that can be interrupted if 
there is insufficient capacity or operational 
restrictions to deliver the customer’s gas. 

Large Volume 
Transportation Service 

RS 22 

 Large volume interruptible transportation service 
with a minimum “take or pay” of 12,000 GJ per 
month. 

 Option to negotiate firm service subject to BCUC 
approval. 

Transportation Service 
(Closed) 

Inland Service Area 

RS 22A (Closed) 

 Large volume firm and interruptible transportation 
service for select customers in the Inland Service 
Area (closed rate schedule), available at the time of 
the 1993 Phase B Rate Design. 

Transportation Service 
(Closed) 

Columbia Service Area 

RS 22B (Closed) 

 Large volume firm and interruptible transportation 
service for select customers in the Columbia Service 
Area (closed rate schedule), available at the time of 
the 1993 Phase B Rate Design. 

Contract 
Vancouver Island 
Gas Joint Venture 

 Contract for firm and interruptible transportation 
service to five mills on Vancouver Island. 

Contract BC Hydro IG 
 Contract for firm and interruptible transportation 

service to the Island Cogeneration Facility on 
Vancouver Island. 

 6 
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The customer data for each industrial rate schedule is shown below in Table 9-2. 1 

Table 9-2:  Industrial Customer Data
142

 2 

Rate Schedule 

2016 Average 

Number of 
Customers 

2016  

Demand 
Forecast (PJ) 

Percentage of 
Industrial Total 

RS 4 – Seasonal  18  0.1  0.1% 

RS 5 – General Firm Sales 230  2.2   3.1% 

RS 25 – General Firm 
Transportation 

566 13.5  19.4% 

RS 7 – General Interruptible Sales    5 0.2   0.3% 

RS 27 – General Interruptible 
Transportation 

108 6.5   9.3% 

RS 22 / 22A / 22B – Large Volume 
Transportation  

  40 27.6  39.6% 

Large Industrial Contract    2 19.7  28.3% 

Industrial Total 984 69.7 100.0% 

 3 

Each of these categories of industrial customers is discussed in greater detail in Sections 9.5 4 

through 9.8. 5 

9.4 MULTI-JURISDICTIONAL COMPARISON OF INDUSTRIAL RATES 6 

FEI conducted a review of industrial rates offered by a number of Canadian natural gas utilities 7 

and the results are summarized below in Table 9-3.  A detailed review of the results is provided 8 

in Appendix 9-1.  A key finding of this review is that most of the utilities include a demand 9 

related charge in their rate structure with a flat or declining variable charge component.  Also, 10 

each utility offers customer rates according to their daily or yearly demand levels.  Lastly, four of 11 

the ten utilities listed below have an eligibility criteria based upon the customer load factor. 12 

These findings support the existing FEI industrial customer segmentation into rate schedules 13 

according to the customer’s need for firm and interruptible service and including demand related 14 

charges in rate structures designed for these types of customers. 15 

                                                
142

  2016 Forecast Customers and Energy from the compliance filing for the Annual Review for 2016 Rates (Order G-
193-15). 
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Table 9-3:  Multi-Jurisdiction Review of Industrial Rates 1 

Company
143

 Description Eligibility Type 

FEI 

General Firm N A Flat w/Demand 

General Interruptible N A Flat 

Seasonal Firm Gas
144

 N A Flat 

Large Volume - Interruptible with 
Firm Option

145
 

N A 
Flat w/ Minimum 

Volume Take or Pay 
of 12,000 GJ / Month 

PNG Industrial Industrial Use Flat 

ATCO Gas High Use >8,000 GJ/year Demand 

AltaGas Demand General Service >10,125 GJ/year Flat w/Demand 

Sask Energy 
Small Industrial 25,245 – 50,490 GJ/year Declining Block 

Contract Industrial >25,245 GJ/year Negotiated 

Manitoba 
Hydro 

High Volume Firm >26,010 GJ/year Flat 

High Volume Interruptible >26,010 GJ/year Flat 

Union Gas 

Large Volume General >1,913 GJ/year Declining Block 

Firm Industrial 92 – 2,295 GJ/year Declining w/Demand 

Medium Volume Firm >536 GJ/day Declining w/Demand 

Large Volume Interruptible 115 – 536 GJ/day Negotiated 

Large Volume High Load Factor 
Firm 

>3,825 GJ/day with  

> 70% load factor 

Flat w/Demand 

Enbridge Gas 

General Service  Declining Block 

Large Volume Firm Contract 383 – 5,738 GJ/day Flat w/Demand 

Large Volume Load Factor 
>71 GJ/day with  

> 40% load factor 

Declining w/Demand 

Large Volume High Load Factor 
>45 GJ/day with  

> 80% load factor 

Declining w/Demand 

Extra Large Volume Transport >22,950 GJ/day Demand Only 

Gaz Metro 

Distribution <419 GJ/year Declining Block 

Stable Load 

>13 GJ/day and  

>60% load factor or  

>383 GJ/day 

Declining Block 

                                                
143

  Sask Energy, Manitoba Hydro, Union Gas and Gaz Metro state their demand values in cubic metres.
 
These 

values have been restated into GJ equivalent using a conversion factor of 0.03825 GJ/m
3
 

144
   Firm April 1 to October 31; Interruptible November 1 to March 31. 

145
   Firm rate subject to separate BCUC approval. 
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Company
143

 Description Eligibility Type 

Gazifere 

Moderate Volume Firm 
107 – 1,071 GJ/day  

and > 50% load factor 

Flat w/Demand 

Large Volume Firm 
1,071 – 10,710 GJ/day 
and > 50% load factor 

Flat w/Demand 

Very Large Volume Firm 
>10,710 GJ/day 

and > 50% load factor 

Flat w/Demand 

 1 

9.5 GENERAL FIRM SERVICE – RS 5 AND RS 25 2 

 General Firm Service – Introduction 9.5.13 

RS 5 and RS 25 are FEI’s General Firm Service rates for sales and transportation customers, 4 

respectively.  Based on FEI’s analysis and review, FEI concludes that both RS 5 and RS 25 are 5 

generally working as designed, taking into consideration the rate design principles, stakeholder 6 

feedback and comparison to rate schedules in other jurisdictions.  FEI is, however, proposing to 7 

update the formula for determining a customer’s peak day demand as set out in the rate 8 

schedules.  9 

For purposes of calculating the Demand Charge, RS 5 and RS 25 estimate a customer’s peak 10 

day demand (referred to in the rate schedules as the “Daily Demand”) through a formulaic 11 

calculation that includes a 1.25 multiplier to estimate peak Daily Demand from peak monthly 12 

demand. The Daily Demand is the billing determinant to which the Demand Charge is applied.  13 

FEI’s analysis shows that the current method of using a multiplier of 1.25 is over-estimating the 14 

peak day demand.  This is an intra-class issue affecting how a customer’s billing determinant, 15 

the Daily Demand, is calculated, and has no impact on customers in other rate schedules.  As 16 

discussed below, FEI considered various options for calculating the Daily Demand.  Having 17 

considered these options, FEI is proposing to maintain the formula to determine the Daily 18 

Demand, but to update the multiplier from 1.25 to 1.10 to more accurately estimate the RS 5/RS 19 

25 average consumption during the 5 coldest days in the customers’ respective region for the 20 

past 5 years compared to their peak monthly average consumption. 21 

The change in method to calculate the Daily Demand requires the Demand Charge to be reset 22 

to continue to send the appropriate price signals so that only customers with greater than 40% 23 

load factor have an incentive to take service under RS 5/RS 25.  Customers with a load factor 24 

less than 40% should be taking service under FEI’s Large Commercial rate schedules.  FEI’s 25 

proposed solution is to increase the Demand Charge by $3.00 which will send the appropriate 26 

price signals to customers.    27 

In the sections below, FEI reviews the rate design of Firm General Service RS 5/RS 25 and 28 

discusses the basis for the proposed changes.   29 
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 General Firm Service – Customer Characteristics 9.5.21 

General Firm Service is intended for commercial and small industrial customers that generally 2 

use natural gas in a process - a load that is relatively non-temperature sensitive and therefore 3 

relatively constant throughout the year.  The typical type of customers using firm service include 4 

condominium strata customers and hospitals that use a high proportion of their overall gas 5 

demand for water heating needs and commercial customers and small industrial customers who 6 

use gas for their processing load.  These customers will generally have a relatively constant 7 

demand profile throughout the year.  This relatively flat demand profile means that these 8 

customers utilize FEI’s system in a manner that leads to a lower customer cost allocation.   9 

FEI offers two related rate schedules to this type of customer: RS 5 for General Firm Service 10 

(for sales customers) and RS 25 for General Firm Transportation Service (for transportation 11 

customers who choose to purchase their natural gas from a shipper agent).  RS 5 and 25 are 12 

“companion” rate schedules, in that each rate schedule has the same basic, demand and 13 

delivery charges.  However, RS 25 has an additional administration charge to account for the 14 

separate administration and billing for customers who purchase their gas from a shipper agent.   15 

As shown in Table 9-2 above, for 2016, FEI forecasts 230 customers in RS 5 using a total of 2.2 16 

PJ, and 566 customers in RS 25 using a total of 13.5 PJ.  17 

 General Firm Service – Review of Existing Rate Design 9.5.318 

9.5.3.1 Customer Bill Frequency 19 

The following Figure 9-4 shows the annual bill frequency for the combined RS 5 and 25 20 

customers.  It shows that the majority of these General Firm Service customers use between 21 

5,000 GJ and 25,000 GJ per year, but some may use up to 150,000 GJ. 22 
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Figure 9-4:  Annual Bill Frequency for RS 5 and RS 25 Customers Combined 1 

 2 

9.5.3.2 Review of General Firm Service Rate Structure 3 

FEI’s cost allocation methodology allocates demand costs according to RS 5/RS 25 customers’ 4 

load factor.  As such, those customers with a higher load factor will be charged lower overall 5 

rates as a result of more efficient system utilization.  Table 9-4 provides the 2016 COSA146 rates 6 

for charges that are included in the delivery revenue. 7 

Table 9-4:  2016 COSA Rates for RS 5 and RS 25 8 

 RS 5 RS 25 

Basic Charge $ / Month  $587.00  $587.00 

Demand Charge $ / Month / GJ of Daily Demand $21.596 $21.596 

Delivery Charge  $ / GJ   $0.887   $0.887 

Administrative Charge  $ / Month    N / A   $78.00 

 9 

The RS 5/RS 25 rate structure includes both a demand and a delivery charge which recover the 10 

allocated cost of service in a way that reflects each customer’s load profile and demand.  That 11 

                                                
146

 The COSA rates shown are estimated based on 2016 approved rates plus known and measureable changes 
discussed in Section 6. 
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is, a customer’s average rate will depend upon their own individual load factor.  For example, if 1 

two customers have the same annual demand, but have different load factors, the customer 2 

with the higher load factor will have a lower annual bill than the customer with the lower load 3 

factor. The following example illustrates this point. 4 

Table 9-5:  Example of Demand Charge Calculation
147

 5 

Line  Customer A Customer B 

1 Annual Consumption GJ 50,000 50,000 

2 Load Factor    45%     55% 

3 Peak Day Demand GJ = (Line 1 / 365) / Line 2    304    249 

4 Demand Charge $ / GJ / Month $21.596 $21.596 

5 Annual Demand Charge = Line 3 x Line 4 x 12 $78,782 $64,529 

6 

Average Demand Charge Cost per GJ Delivered 

(Line 5 / Line 1)   $1.576   $1.291 

 6 

As can be seen in the example above, the higher load factor customer will have a lower average 7 

cost because the Demand Charge is applied to a lower peak day demand (i.e., the Daily 8 

Demand as defined in the rate schedules).  Using a Demand Charge is therefore a method of 9 

charging a lower average cost to efficient users of FEI’s system with high load factors. This 10 

cannot be achieved by using a volumetric charge alone.  11 

Since the utility’s delivery costs are almost fully fixed, using a fixed Demand Charge and a fixed 12 

Basic Charge is more efficient for cost recovery of the allocated costs to serve industrial loads. 13 

FEI concludes that the existing rate structure for RS 5 and 25 is working well as intended. 14 

However, to use a demand charge it is necessary to have a means to determine what the peak 15 

day demand value is, which is discussed in Section 9.5.3.4.  16 

9.5.3.3 Multi-Jurisdiction Review of Rates 17 

As discussed above in Section 9.4, FEI reviewed firm industrial rates offered by natural gas 18 

utilities in other jurisdictions.  Based on this review, a demand charge with a volumetric delivery 19 

charge rate design is used by 6 out of 10 Canadian utilities as shown in Table 9-3.  That is, six 20 

of the ten utilities surveyed used some form of demand charge.  Also, three utilities required a 21 

minimum load factor to qualify for the rate.   22 

The survey shows that FEI’s rate structure for RS 5 and RS 25 is not unique in having a 23 

demand charge and a volumetric delivery charge to recover the costs to serve General Firm 24 

Service customers. This review supports FEI’s continued use of a demand / volumetric delivery 25 

rate design for the firm general service rate schedule.   26 

                                                
147

  Note the demand charge here is the demand charge for RS 5/RS 25 from Table 9-4. 
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9.5.3.4 Peak Day Demand Estimate  1 

The current method of determining a RS 5/RS 25 customer’s peak Daily Demand was 2 

established during the 1996 Rate Design.  Given that daily consumption quantities were not 3 

available at the time for all customers, a Daily Demand formula was created to estimate a 4 

customer’s peak consumption.  Specifically, RS 5 and RS 25 include a Demand Charge per 5 

Month per GJ of Daily Demand, where “Daily Demand” is determined by the following formula:  6 

Daily demand is equal to 1.25 multiplied by the greater of a) the Customer’s 7 

highest average daily consumption of any month during the winter period 8 

(November 1 to March 31), or one half of the Customer’s highest average daily 9 

consumption of any month during the summer period (April 1 to October 31). 10 

 11 
In short, a customer’s peak day demand is derived based upon grossing up the customer’s 12 

highest daily average usage from monthly billing data by a factor of 1.25 to estimate their peak 13 

day consumption within their peak month usage148. 14 

Today, all RS 5/RS 25 customers have metering in place that can provide daily consumption 15 

figures.  With daily measurement information available for all RS 5/RS 25 customers, FEI 16 

reviewed the current demand formula multiplier of 1.25 to determine whether or not it is 17 

reflective of this customer group’s peak day consumption and, if not, whether the multiplier 18 

should be adjusted or alternatively whether a new method should be developed and 19 

implemented.  20 

The current method of determining the Daily Demand overestimates the peak day demand for 21 

the majority of RS 5/RS 25 customers.  This can be seen by comparing the average Daily 22 

Demand using the current method to the results for the average consumption on the 3 or 5 23 

coldest days.  As shown in the table below, for approximately 450 of the 774 customers (those 24 

with a load factor >50%), the current method using a 1.25 multiplier yields an average Daily 25 

Demand that is 46% higher than the actual average consumption on the five coldest days (105 26 

GJ / 72 GJ – 1). When considering all customers, the average Daily Demand is 30% higher than 27 

the average demand per day derived from actual consumption on the three or five coldest days 28 

(100 GJ / 77 GJ – 1). 29 

                                                
148

  If the maximum average day occurs related to the months from April to end of October, the average day 
consumption is multiplied by 0.5. 
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Table 9-6:  Average Daily Demand (GJ) per Customer by Load Factor Segment (Combined Totals 1 
for RS 5 and RS 25 Customers) 2 

1  
Current Formula for 

Daily Demand 

Average Consumption on Coldest 

3 Days 5 Days 

  
Average 

Daily 
Demand 

# of 
Customers 

Average 
Daily 

Demand 

# of 
Customers 

Average 
Daily 

Demand 

# of 
Customers 

2 <40% Load Factor 174 55 150 44 159 33 

3 
40% to <45% Load 

Factor 
93 75 97 54 109 43 

4 
45% to <50% Load 

Factor 
73 196 77 93 72 87 

5 >50% Load Factor 105 447 71 576 72 607 

6 All Customers 100 774 77 774 77 774 

  3 

9.5.3.5 Economic Incentive for Only High Load Factor Customers 4 

RS 5 and RS 25 are designed for customers with higher load factors of 40% or above.  The 5 

Demand Charge in RS 5 and RS 25 results in these higher load factor customers receiving a 6 

lower average cost.  Customers with load factors lower than 40% should generally be taking 7 

service under Large Commercial Service RS 3/RS 23, where the average load factor is 8 

approximately 37%.  To ensure that RS 5 and RS 25 are achieving their purpose, FEI reviewed 9 

whether the existing rates provide sufficient incentive for customers whose load factor is less 10 

than 40% to take service under Large Commercial Service RS 3/RS 23, rather than RS 5/RS 11 

25.   12 

Table 9-7 below provides the current economic crossover volume where a customer would have 13 

the same annual bill whether taking service under RS 23 or RS 25.  If a customer volume for a 14 

given load factor is greater than the economic crossover volume shown in the table below, then 15 

the customer would receive a lower annual bill under RS 25 than under RS 23.  16 
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Table 9-7:  Large Commercial / General Firm Economic Crossover at Varying Load Factors at 2016 1 
Approved Rates + Known and Measurable Changes 2 

 RS 23 RS 25 

Monthly Charges (Basic + Admin. Fee) $210.52 $665.00 

Demand Charge    N / A $21.596 

Delivery Charge   $3.161   $0.887 

 Economic 

Cross-over 

(GJ/Year) 

Daily 

Demand 

Peak Winter 

Month With 

1.25 multiplier 

Load Factor 

50%   6,386 GJ   35 GJ    840 GJ 

45%   7,834 GJ   48 GJ 1,145 GJ 

40% 10,930 GJ   75 GJ 1,797 GJ 

39% 12,027 GJ   84 GJ 2,028 GJ 

38% 13,447 GJ   97 GJ 2,327 GJ 

37% 15,360 GJ 114 GJ 2,730 GJ 

36% 18,073 GJ 138 GJ 3,301 GJ 

 3 

The economic crossover volumes at the 2016 COSA rates show that the existing rates provide 4 

sufficient incentive for customers whose load factor is less than 40% to receive service under 5 

RS 3/RS 23, rather than RS 5/RS 25.  There are relatively few customers whose annual 6 

volumes would be high enough to make RS 5/RS 25 economic at a load factor lower than 40%.   7 

 Principle Based Review of Rate Design 9.5.48 

The principles adopted by FEI for its rate design are presented in Section 5 of the Application. 9 

As explained in that section, different rate design principles may have varying levels of 10 

importance in different rate contexts.  Rate design should strive to strike a balance among 11 

competing rate design principles based on specific characteristics of customers in each rate 12 

schedule.  13 

Based on FEI’s examination of each element of the General Firm Service rate design as 14 

discussed above, FEI believes that the rate structure for RS 5/RS 25 works well in many 15 

respects. In particular, FEI believes that the customer segmentation and flat rate structure with a 16 

Monthly (Basic and Admin), Delivery and Demand charge remains appropriate.   17 

However, as indicated in the analysis above, FEI identified a potential issue with the Daily 18 

Demand formula in the Demand charge.  For the majority of customers, the current method of 19 

determining a customer’s Daily Demand overestimates the customer’s peak demand. Over 20 

estimating the Demand does not result in the fair apportionment of costs among customers in 21 

RS 5/RS 25 (Principle 2) and may distort the price signals for efficient use intended by the 22 

Demand charge (Principle 3).   23 
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As also discussed above, the existing rates provide an incentive for only high load factor 1 

customers to receive service under RS 5/RS 25.  If there is a change to the calculation of the 2 

Daily Demand formula in RS 5/RS 25 or changes to the RS 3/RS 23 charges, the economic 3 

cross over points between the RS 3/RS 23 and RS 5/RS 25 may change.  Therefore, the 4 

Demand charge in RS 5/RS 25 may need to be adjusted to continue to provide the appropriate 5 

price signals for only high load factor customers to take service under RS 5/RS 25 (Principle 3), 6 

as well as to generate the revenues needed to recover the cost of service (Principle 2).   7 

To revise the rate design to better align with rate design principles, FEI has evaluated five Daily 8 

Demand calculation options as discussed below.  Based on its evaluation of the options, FEI is 9 

proposing to continue to use the existing formula with an updated multiplier to calculate Daily 10 

Demand in the demand charge. 11 

 Peak Day Demand Estimate – Options and Evaluation 9.5.512 

As discussed above, RS 5 and RS 25 include a Demand Charge per month per GJ of Daily 13 

Demand.  Pursuant to RS 5 and RS 25, Daily Demand is determined by the following formula:  14 

Daily Demand is equal to 1.25 multiplied by the greater of a) the Customer’s 15 

highest average daily consumption of any month during the winter period 16 

(November 1 to March 31), or one half of the Customer’s highest average daily 17 

consumption of any month during the summer period (April 1 to October 31). 18 

 19 
FEI considered the following options for estimating peak day demand: 20 

 Status Quo/Current Formula – Continue to use the current Daily Demand formula with the 1.21 

1.25 multiplier.   22 

 Current Formula with Updated Multiplier – Use the Current Formula method described 2.23 

above, but update the current 1.25 multiplier to align with the customer groups’ coincident 24 

daily usage under peak weather conditions (5 coldest days for their region) for each 25 

customer.149 26 

 FEI System Maximum Day Send Out – Use the customer’s actual consumption that 3.27 

occurred on the same day as FEI’s maximum daily send out (i.e., during 2015 the 28 

maximum daily send out occurred on December 31, 2015). 29 

 Average Consumption on 3 or 5 Coldest Days in Region – Use the customer’s actual 4.30 

average daily consumption over the 5 coldest days for their region. 31 

 Modified Formula – Use the greater of the customer’s average consumption on the five 5.32 

coldest days for their region or one half of the average summer maximum day (as in the 33 

current formula method).  34 

                                                
149

  FEI notes that it did not present this option in the workshop.  After considering comments made in the workshop 
and further investigation, FEI considered this option and included it in its options analysis.   
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The following two tables provide a summary based on the 2015 billing data of the number of 1 

customers and the average Daily Demand at different load factor ranges for each method. This 2 

provides a comparison of how the different methods impact average Daily Demand and 3 

consequently the number of customers whose load factor will change. The tables also indicate 4 

that the observed average consumption during the 3 or 5 coldest days is similar to the results of 5 

the current method for those customers who would have a load factor in the range of 45% to 6 

50%. However, for approximately 450 of the 774 customers the current method yields an 7 

average Daily Demand that is 46% higher than the average consumption on the five coldest 8 

days (105 GJ / 72 GJ – 1).  9 

Table 9-8:  Number of Customers by Load Factor Segment (Combined Totals for RS 5 and RS 25 10 
Customers) 11 

  
Method 1 Method 2 Method 3 Method 4 Method 5 

1  

Current 
Formula 
for Daily 
Demand 

Current 
Formula 
Updated 
Multiplier 

FEI System 
Maximum 
Day Send 

Out 

Average Consumption 
on Coldest 

Modified 
Formula 

with 5 Day 
Average 3 Days 5 Days 

2 
Customers 
with Zero 
Demand 

1 1 13 7 4 1 

3 
<40% Load 
Factor 

55 26 55 44 33 35 

4 
40% to 
<45% Load 
Factor 

75 22 64 54 43 43 

5 
45% to 
<50% Load 
Factor 

196 65 104 93 87 87 

6 
>50% Load 
Factor 

447 660 538 576 607 608 

7 Total 774 774 774 774 774 774 

 12 
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Table 9-9:  Average Daily Demand (GJ) per Customer by Load Factor Segment (Combined Totals 1 
for RS 5 and RS 25 Customers) 2 

  
Method 1 Method 2 Method 3 Method 4 Method 5 

1  

Current 
Formula 
for Daily 
Demand 

Current  

Formula 
Updated 
Multiplier 

FEI System 
Maximum 
Day Send 

Out 

Average Consumption 
on Coldest 

Modified 
Formula 
with 5 
Day 

Average 
3 Days 5 Days 

2 
<40% Load 

Factor 
174 149 160 150 159 152 

3 
40% to 

<45% Load 
Factor 

93 169 89 97 109 109 

4 
45% to 

<50% Load 
Factor 

73 87 82 77 72 72 

5 
>50% Load 

Factor 
105 84 25 71 72 75 

6 
All 

Customers 
100 88 82 77 77 80 

  3 

The following table provides an evaluation of each of the 5 methods to estimate peak day 4 

demand: 5 

Table 9-10:  Summary of Methods to Determine Daily Demand 6 

Methods Pros Cons 

Status Quo / Current Formula 

 1.25 x times the greater of 

highest monthly average day 

use from November 1 to March 

31 or ½ of highest monthly 

average day use from April 1 to 

October 31 

 Formula has been in use for 

many years and is well 

understood by customers 

 Rate calculation is understood 

and the information is readily 

available to customers 

 1.25 multiplier is not aligned  

with coincident peak usage 

 Multiplier is derived from the 

whole of all customers & may 

not reasonably calculate an 

individual customer’s peak day 

FEI System Maximum Day Send 

Out 

 Customers’ consumption on 

FEI’s maximum day send out 

 Measures a customer’s 

demand during FEI system 

max day 

 Customer’s Daily Demand on 

single day maximum send out 

is variable potentially producing 

erratic results from year to year 

 Unstable revenues from 

unstable Daily Demand 

 A formula will still be required 

for new customers for which 

there was no consumption 

record on system maximum 

day 
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Methods Pros Cons 

Average Consumption on 5 

Coldest Days in Region 

 Average of multiple days 

reduces the impact of an 

anomalous day of low 

consumption which would not 

be representative of demand 

during regular business 

operations during cold weather 

days 

 Requires additional detail 

related to weather station daily 

temperatures by region where 

customers are located 

 Anomalous result could still 

occur for customers who may 

have had consecutive days of 

reduced demand due to plant 

outages or reduced demand for 

holiday season  

 A formula will still be required 

for new customers where there 

is no consumption record 

during the 5 coldest days 

Modified Formula 

 The greater of the average 

consumption on the 5 coldest 

days or ½ of highest monthly 

average day use from April 1 to 

October 31 

 Removes factoring in of 

anomalous days of zero or very 

low demand in the winter 

period due to holiday season 

business operations 

 Provides Daily Demand 

measurement for customers 

whose peak occurs in the 

summer period (56 customers 

in 2015) 

 Requires additional detailed 

information by weather station 

in regions where customers are 

located 

 Details might not be readily 

available to customers 

 Will need formula for new 

customers where there is no 

consumption record during the 

5 coldest days 

Current Formula with Adjusted 

Multiplier 

 (same as current method) 

except use lower multiplier that 

more closely aligns with peak 

demand as measured by 

average consumption on 5 

coldest days) 

 Formula has been in use for 

many years and is well 

understood by customers 

 Rate calculation is understood 

and information is readily 

available to customers 

 Updated multiplier aligns the 

Daily Demand to the peak 

demand of all General Firm 

customers during the 5 coldest 

days, i.e., the sum of all 

customers demand in their 

region 

 Multiplier is based on all 

General Firm customers 

demand & not based on 

individual customer’s peak 

consumption 

 1 

9.5.5.1 Proposed Peak Day Demand Estimate Method 2 

Based on the evaluation above, FEI proposes to implement Option 5.  Under this option, the 3 

multiplier in the Daily Demand formula is adjusted from 1.25 to 1.10 to match the RS 5/RS 25 4 

customers’ corresponding demand for the average consumption during the 5 coldest days for 5 
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their region for the past 5 years compared to their peak monthly average consumption.  The 5 1 

year average used to calculate the updated multiplier is shown in the table below:  2 

Table 9-11:  Updated Multiplier for Current Formula 3 

Year 

Average Consumption 
during the 5 Coldest Days/ 

Peak Month Average 

2015 1.02 

2014 1.12 

2013 1.12 

2012 1.18 

2011 1.07 

5 Yr Avg 1.10 

 4 

Refer to Appendix 9-2 for a detailed description of the method for deriving the multiplier. 5 

This option strikes a balance between better alignment of an estimated coincident peak demand 6 

and a high level of customer understanding of how the rates would be applied.  This option will 7 

also provide for more rate and revenue stability producing fewer anomalous results. 8 

Other than the adjustment to the multiplier, this method uses the current formula, which has 9 

been used for many years and is understood by customers.  The rate calculation is 10 

understandable and it is easy to implement.  This method also reduces potential anomalous 11 

results that could understate or not be representative of a customer’s peak demand. Anomalous 12 

results could be substantive from reduced demand on Sundays, statutory holidays or short term 13 

seasonal holidays, such as the Christmas / New Year period when some customers would have 14 

reduced operations.  By maintaining the formula and not requiring daily consumption figures for 15 

every customer, new customers to this rate class that do not yet have daily metering can still 16 

determine if there is a benefit of moving into the rate class.  17 

For all of these reasons, FEI proposes to update the multiplier in the Daily Demand formula to 18 

1.10 as discussed above.  19 

 Economic Incentive for High Load Factor Customers – Options and 9.5.620 

Evaluation 21 

The proposed change to the calculation of the Daily Demand formula in RS 5/RS 25 and the 22 

proposed changes to the RS 3/RS 23 charges discussed in Section 8 of the Application will 23 

change the economic cross over points between the RS 3/RS 23 and RS 5/RS 25.  Further, in 24 

this subsection, the proposed changes in rates for both RS 3/RS 23 and RS 5/RS 25 are 25 

relevant because of the impact on the increased annual volume that has to be consumed in 26 

order for a commercial customer with a load factor less than 40% to be better off under RS 5/RS 27 

25 (Table 9-13). 28 
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The table below, which is the same as Table 9-7 but updated for FEI’s proposals in RS 3/RS 23 1 

and 5/25, shows the economic cross over point after the proposed rate changes to RS 3/RS 23 2 

and the proposed change to the multiplier in the formula to calculate the Daily Demand in 5/25 3 

(1.25 to 1.1). In Table 9-12 below, the peak winter month volume from Table 9-7 is reduced due 4 

to the change in the multiplier which then changes the Daily Demand. The economic crossover 5 

is then changed to take into account of the RS 3/RS 23 proposed rates and the lower Daily 6 

Demand. The load factor in Table 9-12 is then derived from the economic crossover volume and 7 

Daily Demand (volume / (365 x Daily Demand). 8 

Table 9-12:  Large Commercial / General Firm Economic Crossover at Varying Load Factors at 9 
Proposed Rates for RS 3/RS 23 but RS 5/RS 25 at 2016 COSA Rates With Proposed Multiplier 10 

 RS 23 RS 25 

Monthly Charges (Basic + Admin. Fee) $223.78 $665.00 

Demand Charge N / A $21.596 

Delivery Charge   $3.175   $0.887 

 Economic 

Cross-over 

(GJ/Year) 

Daily 

Demand 

Peak Winter 

Month With 

1.1 multiplier 

Load Factor 

58.7%   5,810 GJ  27 GJ    739 GJ 

52.5%   7,079 GJ  37 GJ 1,007 GJ 

46.3%   9,793 GJ  58 GJ 1,581 GJ 

45.0% 10,754 GJ  65 GJ 1,784 GJ 

43.8% 12,000 GJ  75 GJ 2,048 GJ 

42.5% 13,676 GJ  88 GJ 2,402 GJ 

41.3% 16,054 GJ 107 GJ 2,905 GJ 

 11 

Table 9-12 shows that the economic crossover volumes have been reduced from those shown 12 

in Table 9-7, which erodes the incentive for lower load factor customers to continue taking 13 

service under RS 3/RS 23.  14 

FEI considered the following options to ensure there is an appropriate economic incentive for 15 

lower load factor customers to continue to take service under RS 3/RS 23 rather than RS 5/RS 16 

25. 17 

 Change the Basic Charge – raising the Basic Charge will mostly incent low volume 1.18 

customers to take service under Large Commercial RS 3/RS 23, but would not target 19 

customers with a low load factor.  This is because the Basic Charge is a fixed monthly 20 

charge independent of the monthly or annual demand or the load factor of the customer.  21 

 Change the Delivery Charge – raising the Delivery Charge will affect all customers based 2.22 

on their total demand without regard to the customer’s load factor.  This will encourage 23 
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more customers with a high load factor to migrate to Large Commercial which is not the 1 

intent of the change that is required.   2 

 Remove the Demand Charge - removing the demand charge from RS 5/RS 25 (as 3.3 

suggested by a stakeholder during the stakeholder engagement workshop) would remove 4 

the mechanism that rewards more efficient system utilization by higher load factor 5 

customers.  RS 5 and RS 25 were designed to serve high load factor customers. 6 

 Change the Demand Charge – raising the Demand Charge will more directly incent low 4.7 

load factor customers to take service under Large Commercial RS 3/RS 23.    8 

 9 
Of the options listed above, the best mechanism to provide an incentive for customers whose 10 

load factor is less than 40% to take service under RS 3/RS 23, rather than RS 5/RS 25, is to 11 

increase the Demand Charge.   12 

Specifically, FEI proposes to raise the Demand Charge by $3.00 per month per GJ of Daily 13 

Demand to increase the economic crossover point between RS 3/RS 23 and 5/25.   14 

The economic cross over point after increasing the Demand charge by $3.00 is shown in Table 15 

9-13 below.  As shown in the table, the proposed increase to the Demand charge increases the 16 

economic cross over point such that there would be relatively few customers that would have 17 

sufficient annual volumes to make taking service under RS 5/RS 25 economic at a load factor 18 

less than 40%. Table 9-14 below shows the economic crossover from Table 9-13 and Table 9-7, 19 

with the proposed rates for RS 3/RS 23 and RS 5/RS 25 which shows the increased annual 20 

volume required for a commercial customer to be incented to take service under RS 5/RS 25. 21 

Table 9-13:  Large Commercial / General Firm Economic Crossover at Varying Load Factors at 22 
Proposed Rates 23 

 RS 23 RS 25   

Monthly Charges (Basic + 

Admin. Fee) $/Month $223.78 $665.00 

From Table 9-7 at 2016 

COSA RATES 

Demand Charge $/GJ/Month N / A $24.596 

Delivery Charge $/GJ $3.175 $0.887 

 Economic 

Cross-over 

(GJ/Year) 

Daily 

Demand 

Peak Winter 

Month With 

1.1 multiplier 

Daily 

Demand 

Peak Winter 

Month With 

1.25 multiplier 

 50%   7,894 GJ   43 GJ   1,180 GJ 35 GJ 840 GJ 

 45% 10,783 GJ   66 GJ   1,790 GJ 48 GJ 1,145 GJ 

Load 

Factor 

40% 19,874 GJ 136 GJ   3,712 GJ 75 GJ 1,797 GJ 

39% 24,675 GJ 173 GJ   4,727 GJ 84 GJ 2,028 GJ 

38% 33,089 GJ 239 GJ   6,506 GJ 97 GJ 2,327 GJ 

37% 51,656 GJ 382 GJ 10,432 GJ 114 GJ 2,730 GJ 

36% 126,696 GJ 964 GJ 26,296 GJ 138 GJ 3,301 GJ 
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 1 

Table 9-14:  Economic Crossover Volume at Proposed Rates (Table 9-13) Compared to at 2016 2 
COSA Rates (Table 9-7) 3 

Load Factor 
Economic Crossover 

at Proposed Rates 
Economic Crossover at 

2016 COSA Rates 

50%   7,894 GJ   6,386 GJ 

45% 10,783 GJ   7,834 GJ 

40% 19,874 GJ 10,930 GJ 

39% 24,675 GJ 12,027 GJ 

38% 33,089 GJ 13,447 GJ 

37% 51,656 GJ 15,360 GJ 

36% 126,696 GJ 18,073 GJ 

 4 

The tables above demonstrate that the proposed rate changes improve the incentive for 5 

customers who are less than 40% load factor to appropriately take service under RS 3/RS 23 6 

because of the increased volume it takes to reach the point of indifference when the annual bill 7 

would be the same under large commercial service or general firm service. 8 

 Stakeholder Feedback Received 9.5.79 

As discussed in Section 4 of the Application, FEI circulated a Rate Design and Segmentation 10 

Discussion Guide to stakeholders and held a workshop on August 31, 2016.  This Guide and 11 

Workshop covered FEI’s current industrial rate structures and presented a number of options 12 

that FEI had under consideration.  The relevant stakeholder feedback is summarized below.  A 13 

detailed Meeting Summary and Notes are attached as Appendix 4-2. 14 

During the Workshop, FEI highlighted the two areas of interest identified above: the current 15 

method of estimating customer peak demand and the potential incentive for lower load factor 16 

customers to move to RS 5/RS 25 from RS 3/RS 23.  FEI did not receive any comments of 17 

concern with these two topics, or the range of options FEI was considering.  However, FEI was 18 

asked to provide a clearer explanation of the issues and whether the demand charge and 19 

current estimate of customer peak demand could be eliminated or removed in the interest of 20 

simplifying the overall rate structure.  In the discussion above, FEI has clarified its explanation of 21 

the issues and considered the removal of the demand charge as a potential option.   22 

 General Firm Service – Summary of Rate Design Proposal  9.5.823 

FEI reviewed the Firm General Service RS 5/RS 25 in consideration of the rate design 24 

principles, comparison with comparable rate schedules in other jurisdictions and other analysis 25 

as discussed above.  FEI found that both RS 5 and RS 25 are generally performing as 26 

designed.  However, FEI is proposing two adjustments, as follows: 27 
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 Update the multiplier from 1.25 to 1.10 that is used in the current method to determine the 1.1 

Daily Demand as an estimate of a customer’s peak demand.  This change is proposed to 2 

more accurately estimate the peak Daily Demand for the purposes of the Demand Charge.   3 

 Increase the Demand Charge by $3.00.  This change is proposed to continue the incentive 2.4 

for low load factor customers to take service under Large Commercial RS 3/RS 23 rather 5 

than General Firm Service RS 5/RS 25. 6 

 Bill Impact Analysis 9.5.97 

The bill impact from the reduction in the multiplier in the Daily Demand formula is offset by the 8 

$3 increase in the Demand Charge.  The net impact on RS 5/RS 25 revenues is an incremental 9 

$45 thousand of revenue, which is approximately a $0.003 per GJ increase or $5 per customer 10 

per month. 11 

9.6 GENERAL INTERRUPTIBLE SERVICE – RS 7 AND RS 27  12 

 General Interruptible Service - Introduction 9.6.113 

RS 7/RS 27 are companion rate schedules for General Interruptible Service.  RS 7 is for sales 14 

customers and RS 27 is the corresponding transportation service.  These rates schedules are 15 

available to small industrial and large commercial customers who have the ability to curtail their 16 

usage during system constraints. RS 7/RS 27 are intended for customers with gas consumption, 17 

generally, of less than 12,000 GJ per month. 18 

The key factor for rate design for interruptible rates is the customer’s ability to use and 19 

accommodate interruptible service.  During periods of high system demand, interruptible 20 

customers must be able to curtail their gas usage (by either reducing production or utilizing 21 

backup fuel capability) upon short notice.   FEI’s ability to curtail these customers avoids the 22 

need for costly system expansions while also improving the overall system utilization in lower 23 

demand periods. 24 

FEI’s interruptible rates are designed to provide sufficient incentive to encourage existing 25 

customers to remain on interruptible service and attract new interruptible customers.  For 26 

interruptible customers, contributors to their cost of taking interruptible service are factors such 27 

as: 28 

 the customer’s capital costs to install a backup energy system; 29 

 the cost of the alternate backup fuel; 30 

 the opportunity cost to the customer of potential lost production, should they need to 31 

curtail their operations; and 32 

 the potential frequency and level of service curtailment to the customer. 33 

 34 
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To compensate for these costs, FEI offers the service at a discount from the General Firm 1 

Service rate.  Specifically, the existing delivery charges for RS 7/RS 27 are based on the 2 

General Firm Service RS 5/RS 25 Demand Charge based on an 80% load factor, plus the RS 3 

5/RS 25 Delivery Charge.   4 

Based on the review of interruptible rates discussed below, FEI concludes that the current rate 5 

structure is working well and as intended.  The existing method has resulted in a consistent 6 

discount of approximately 18% from the firm rate, where the effective firm rate is based on an 7 

80% load factor.  FEI is proposing to maintain the existing discount and to update the RS 7/RS 8 

27 charges for the proposed changes to RS 5/RS 25. In Section 9.6.5, FEI explains the changes 9 

that need to be made to the discount methodology to derive the interruptible delivery charge and 10 

the appropriate discount from the equivalent firm rate. 11 

 General Interruptible Service - Customer Characteristics 9.6.212 

FEI currently has a total of 113 customers served under General Interruptible Service (sales and 13 

transport) that includes a wide range of industries such as asphalt plants, greenhouses, 14 

hospitals, sawmills and numerous other industries.  These customers use an average of 59,200 15 

GJ per year.  Figure 9-5 below shows that the annual demand from these customers ranges 16 

from about 5,000 GJ to 150,000 GJ.   17 

Figure 9-5:  Annual Bill Frequency for RS 7 and 27 Combined 18 

 19 
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 General Interruptible Service - Review of Existing Rate Design 9.6.31 

9.6.3.1 Existing Rate Structure 2 

The rate structure for Interruptible Sales and Transportation Service includes a monthly Basic 3 

Charge and a volumetric Delivery Charge per GJ.  Transportation Service has an additional 4 

administration charge.  These charges are shown in Table 9-15.   5 

Table 9-15:  2016 COSA Rates for RS 7 and RS 27 6 

 2016 COSA
150

 Based Rates 

Rate Schedule 

Basic 
Charge/ 
Month 

Administration 
Charge/Month 

Delivery 
Charge/GJ 

Commodity + 
Storage & Transport 

Charge/GJ 

RS 7 

General Interruptible 
Sales Service 

$880.00 n/a $1.455 $3.323 

RS 27 

General Interruptible 
Transportation Service 

$880.00 $78.00 $1.455 n/a 

9.6.3.2 Existing Rate Setting Methodology 7 

To encourage existing customers to remain on interruptible service and attract new interruptible 8 

customers, RS 7/RS 27 charges are set at a discount from the General Firm Service rate.  9 

Specifically, the existing delivery charges for RS 7/RS 27 are based on the General Firm 10 

Service RS 5/RS 25 Demand Charge based on an 80% load factor, plus the RS 5/RS 25 11 

Delivery Charge.  The regulatory history and methodology for calculating this discount are 12 

discussed below. 13 

During the 1996 Rate Design, FEI established a discount for interruptible service from General 14 

Firm Service (RS 5/RS 25) based upon an 80% load factor. In the 2001 Rate Design 15 

proceeding, this relationship was reviewed again in relation to the value of the discount from 16 

firm service.  This discount was applied in comparison to the firm service rate offered to RS 17 

5/RS 25 customers, with the discounting calculation again based on an 80% load factor.   18 

An example of how the discount was calculated in 2001 is provided below in Table 9-16.  The 19 

table also shows the same calculation using 2016 current rates, and the 2016 COSA-rates 20 

which also includes known and measurable changes.  The table uses the 80% load factor that 21 

was derived in the 1996 Rate Design to convert the RS 5/RS 25 demand charge into a 22 

volumetric equivalent for the purpose of the RS 7/RS 27 monthly basic charge and volumetric 23 

delivery charge.  To convert the RS 5/RS 25 demand charge into an equivalent volumetric 24 

                                                
150

 The COSA rates shown are estimated based on 2016 approved rates plus known and measureable changes 
discussed in Section 6. 
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charge, the demand charge for one GJ of Daily Demand is multiplied by 12 months and then 1 

divided by 365 GJ divided by the 80% load factor.  The bottom row of Table 9-16 shows the 2 

amount of the discount from the firm rate and the relative percentage of the discount to the firm 3 

rate at an 80% load factor for each calculation.   4 

Table 9-16:  RS 5 at 80% Load Factor Compared to RS 7
151 5 

Rate Schedule 
Line 
No. 

 

2001 
2016 - 

Current 
2016 – 
COSA 

 

Effective Rate/GJ for an RS 5 
firm service customer at an 
assumed 80% Load Factor  

 

1 
Demand 
Charge 

$0.509 $0.825 $0.888 

2 
Delivery 
Charge 

$0.502 $0.825 $0.887 

3 Total $1.011 $1.650 $1.775 

RS 7 

General Interruptible Sales 
Service 

4 
Delivery 
Charge  

$0.836 $1.353 $1.455 

Differential  (per GJ) 

RS 5 – RS 7 
5 

 
$0.175 $0.297 $0.320 

Discount as a Percentage 

of Total Firm 
6 

 
17.3% 18.0% 18.0% 

 6 

Notes: 7 

 Line 1 is the RS 5/RS 25 Demand Charge converted to a volumetric rate based on an 80% Load 8 

Factor (detailed in the footnote) 9 

 Line 2 is the RS 5/RS 25 Delivery Charge 10 

 Line 3 is the sum of lines 1 and 2 11 

 Line 4 is the RS 7/RS 27 Delivery Charge 12 

 Line 5 is the value of the discount (Line 3 – Line 4) between RS 5/RS 25 and RS 7/RS 27  13 

 Line 6 is the value of the discount expressed as a percentage of the total Firm (Line 3). 14 

 15 
As shown in Table 9-16 above, while the $/GJ value of the discount has increased from 2001 to 16 

2016 COSA rates (due to general rate increases between 2001 and 2016), the relative 17 

percentage of the discount of the interruptible rate to the firm rate at an 80% load factor has 18 

remained relatively constant at about 18%.     19 

The same analysis comparing the interruptible rate to a firm rate equivalent at a 55% load factor 20 

also shows that the discount has remained constant at approximately 33%.  This analysis is 21 

shown below in Table 9-17. 22 

                                                
151

  2016 – Current Demand Charge is equal to $20.077 x 12 / 365 / 80% = $0.825; 2016 COSA plus known and 
measurable changes Demand Charge = $21.596 x 12 / 365 / 80% = $0.888.  
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Table 9-17:  RS 5 at 55% Load Factor Compared to RS 7 at 80% Load Factor
152 1 

Rate Schedule 
Line 
No. 

 

2001 
2016 - 

Current 
2016 – 
COSA 

 

Effective Rate/GJ for an RS 5 

firm service customer at an 

assumed 55% Load Factor  

 

1 
Demand 
Charge 

$0.740 $1.200 $1.291 

2 
Delivery 
Charge 

$0.502 $0.825 $0.887 

3 Total $1.242 $2.025 $2.178 

RS 7 

General Interruptible Sales 
Service 

4 
Delivery 
Charge  

$0.836 $1.353 $1.455 

Differential  (per GJ) 

RS 5 – RS 7 
5 

 
$0.406 $0.672 $0.723 

Discount as a Percentage 

of Total Firm 
6 

 
32.7% 33.2% 33.2% 

 2 

The results illustrate that there has been no deterioration between the avoided cost of firm 3 

service and the interruptible delivery charge before consideration of any other rate changes 4 

proposed in this Application.  Although the value of the discount between the cost of firm and 5 

interruptible service has increased, the relative percentage of the discount to the firm service 6 

has remained relatively static. The primary reason for this is that successive rate changes have 7 

been applied equally, percentage wise, to both firm (RS 5/RS 25) Demand and Delivery 8 

Charges as well as to interruptible (RS 7/RS 27) Delivery Charge. 9 

9.6.3.3 Multi-Jurisdiction Review of Rates 10 

As discussed above in Section 9.4, FEI conducted a review of the rate schedules offered by ten 11 

Canadian natural gas utilities.  There are two utilities that also offer interruptible service -  12 

Manitoba Hydro and Union Gas.  The interruptible service rates of these two utilities are 13 

summarized below in Table 9-18.  14 

Table 9-18: Multi-Jurisdiction Review Summary for Interruptible Service 15 

Company FEI Manitoba Hydro Union Gas 

Description General Interruptible High Volume Interruptible Large Volume Interruptible 

Eligibility No restriction >26,010 GJ/year 
115 – 536 GJ/day 

(42,000 – 195,000 GJ/year) 

Rate Type Flat Flat Negotiated 

Basic Charge (/month) $880 $1,254 $352 

Delivery Charge (/GJ) $1.455
153

 $0.274 $1.233 (maximum) 

                                                
152

  2016 – Current Demand Charge is equal to $20.077 x 12 / 365 / 55% = $1.200; 2016 COSA plus known and 
measurable changes Demand Charge = $21.596 x 12 / 365 / 55% = $1.291.  
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 1 
It is difficult to draw any conclusions from the multi-jurisdictional review above as there are only 2 

two utilities that offer an interruptible service.  Both of these other utilities have different eligibility 3 

criteria (from FEI’s and from each other) and different rate levels. Consequently, FEI draws no 4 

conclusions from the multijurisdictional review. 5 

 Principle Based Review of Rate Design 9.6.46 

Interruptible service should be offered at a suitable discount from firm service delivery rate in 7 

order to balance a number of the rate design principles, including:  8 

 Principle 3: Price signals that encourage efficient use and discourage inefficient use 9 

 Principle 4: Customer understanding and acceptance 10 

 Principle 5: Practical and cost effective  11 

 Principles 6 and 7: Rate and Revenue Stability 12 

 13 
From the customer’s perspective, the economic decision to take firm or interruptible service is 14 

dependent on whether the discount from firm is sufficient to compensate for the cost to have an 15 

alternate backup system and fuel that can be used or the cost from ceasing operations.  Setting 16 

the discount either too high or too low would send the wrong price signals and could cause rate 17 

and revenue instability for customers and FEI, respectively.  If the discount is too low, this may 18 

discourage new customers from considering interruptible service and may also cause existing 19 

interruptible customers to migrate to firm service.  If the discount is too high and if the expected 20 

level of curtailment is very low, too many customers with firm service may elect to contract for 21 

interruptible service.   22 

FEI believes that the discount is working well.  FEI has experienced no unusual or unanticipated 23 

migration activity (from firm to interruptible or interruptible to firm) that would suggest the rates 24 

or rate structure are producing undesirable effects on customer’s service option selections. 25 

RS 7/RS 27 customers continue to receive value for service.  FEI evaluated the interruptible 26 

discount against the level of service disruption that RS 7/RS 27 interruptible customers 27 

experience.  Over the past twenty years, interruptible customers have experienced a total of 28 

approximately 19.5 days of capacity curtailment.  On average, the annual curtailment is about 29 

one day per year.154  30 

Based upon 2016 forecasts, FEI expects to receive approximately $11 million in revenues from 31 

these interruptible customers.  This revenue goes to the credit of FEI’s firm sales and transport 32 

customers by virtue of contributing to the total cost of service and avoiding system 33 

                                                                                                                                                       

153
  2016 COSA plus known and measurable Rates: Current rates plus known and measurable changes. 

154
 Based upon cold weather days where all interruptible customers are curtailed, but not including capacity 
constrained regions of the FEI system where partial curtailment happens every year, or for FEI system 
maintenance related curtailment 
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improvements that would be necessary if these customers were receiving firm service.  As 1 

summarized above in Table 9-2, the RS 7/RS 27 customers are forecast to use 6.7 PJ, or an 2 

average use of approximately 18 TJ/day, representing a significant level of FEI’s system peak 3 

demand that could be curtailed.  The value to all customers of the avoided cost of service from 4 

RS 7/RS 27 interruptible customers is approximately $0.04 per GJ (Refer to Appendix 9-3). 5 

The discount of approximately $0.34 per GJ is sufficient to require interruptible customers to 6 

have alternative backup fuel / systems to use when interruption is required by FEI. This is 7 

evidenced by the stability of customers taking interruptible service, i.e., the lack of migration in 8 

or out of RS 7/RS 27. Also, all non-bypass customers avoid an incremental $0.04 per GJ cost of 9 

service from avoided system improvements. The net benefit to non-bypass customers is 10 

approximately $5 million dollars. 11 

Table 9-19:  Net Savings to the Cost of Service 12 

RS 7/27 Volumes (Table 9-2)  PJ’s 6.7 

x Discount (Table 9-19) $0.344 

Dollar Value of Discount ($000s) $2,305 
  

All Non-Bypass Volumes (Appendix 9-3) TJ’s 182,942 

Avoided Incremental Cost of Service $/GJ $0.040 

Avoided Cost of Service ($000s) $7,318 
  

Net Savings to all Non-Bypass Customers ($000s) $5,013 

 13 

FEI concludes that the existing rates for RS 7 and 27 achieve a reasonable balance between 14 

maximizing the economic value of interruptible service, which helps to offset utility costs to firm 15 

customers, and providing a sufficient incentive for existing customer to stay on interruptible 16 

service and to encourage new customers to sign up for interruptible service.  17 

In alignment with the Bonbright principle to fairly allocate costs to customers, interruptible 18 

customers are not allocated any demand related costs.   19 

The existing methodology for setting interruptible service at a discount to firm service has been 20 

in effect for many years.  This methodology is therefore understood and accepted by customers.  21 

The method is also practical and cost effective to implement.   22 

FEI is therefore proposing to maintain the existing discount.  However, due to proposed 23 

changes to the RS 5/RS 25 Demand Charge, FEI is proposing an update to the RS 7/RS 27 24 

charges as explained below.  25 

 Update to RS 7/RS 27 to Account for Proposed RS 5/RS 25 Charges    9.6.526 

FEI is proposing to update the existing method of calculating delivery charges for RS 7/RS 27 to 27 

reflect the proposed changes to RS 5/RS 25.   28 
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As discussed in Section 9.5 above, for General Firm Service FEI is proposing to decrease the 1 

multiplier in the Daily Demand formula from 1.25 to 1.1 and to increase the Demand Charge by 2 

$3.00 per month per GJ of Daily Demand.   As shown in Table 9-12 above, under the proposed 3 

Daily Demand formula, the load factor of RS 5/RS 25 customers increases compared to the 4 

load factor under the existing Daily Demand formula. A RS 5/RS 25 customer who has a 100% 5 

Load Factor, i.e., uses the same amount of gas each day, as a result of the 1.1 multiplier will 6 

have an effective load factor of 90.9% (100% / 1.1).   Therefore, to preserve the discount 7 

between the firm and interruptible rate:  8 

 the load factor of 55% used in the RS 7/RS 27 calculation (Table 9-17, Line 1) needs to 9 

be increased to 62.5% (55% / 80% = x% / 90.9%, where x equals 62.5%);  10 

 the firm equivalent (Table 9-17, Line 3 and Table 9-20, Line 6) to which the RS 7/RS 27 11 

charge is compared must also be increased by the 1.1/1.25 multiplier change in order to 12 

have an apples-to-apples comparison (i.e., a 55% load factor customer is now a 62.5% 13 

load factor customer; a 80% load factor customer is now an 90.9% load factor 14 

customer). 15 

 16 
As shown below in Table 9-20, applying the same interruptible rate methodology originally 17 

approved in the 1996 Rate Design proceeding results in a RS 7/RS 27 Delivery Charge of 18 

$1.443 per GJ and a discount from the firm equivalent at an 80% load factor of 24%.  However, 19 

if the adjustments listed above are made, then the discount remains consistent at about 18%.  20 

In short, the firm rate equivalent to which the interruptible rate is compared to must be adjusted 21 

for the change in the Daily Demand formula.  After the change in the multiplier, an 80% load 22 

factor RS 5/RS 25 customer would now be a 90.9% load factor customer.  Taking this into 23 

account, Table 9-20 below shows that the Interruptible rate of $1.443 per GJ remains the same, 24 

but the discount is only 18.8%.  As the existing discount of approximately 18% is maintained, 25 

FEI believes that the Interruptible Delivery Charge of $1.443 per GJ is the appropriate rate.  26 
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Table 9-20:  Resulting Discount from Adjustment to RS 7/RS 27 1 

Rate Schedule 
Line 
No. 

 2016 COSA 

with 80% 
Load 

Factor 
Adjustment 

2018  RS 
7/27 Charges 
using 2001 

Methodology 

 

2018 Proposed 

with 90.9% 
Load Factor 

Adjustment
155

 

RS 5/25  1 
Demand 
Charge 

$21.596 $24.596 $24.596 

Load Factor for 
Equivalent firm 
Demand Charge 

2 
 

80.0% 80.0% 90.9% 

Load Factors for 
Interruptible Rate 

3 
 

N A 55.0%/80.0% 62.5%/90.9% 

 

Effective Rate/GJ 
for an RS 5 firm 
service customer  

 

4 
Demand 
Charge 

$0.888 $1.011 $0.889 

5 
Delivery 
Charge 

$0.887 $0.887 $0.887 

6 Total $1.775 $1.898 $1.776 

RS 7 

General 
Interruptible Sales 
Service 

7 
Delivery 
Charge  

$1.455 $1.443
156

 $1.443 

Differential  (per GJ) 

RS 5 – RS 7 
8 

 
$0.320 $0.455 $0.334 

Discount as a 
Percentage 

of Total Firm 

9 

 

18.0% 24.0% 18.8% 

 2 

FEI does not anticipate any migration of customers shifting from interruptible service to firm 3 

service or from firm service to interruptible service. FEI concludes the change to the load factor 4 

for equivalent firm is necessary to stabilize the effective rate per GJ (Line 6) from which the 5 

discount is measured. The change to the load factor for the interruptible rate coupled with the 6 

change in the load factor for equivalent firm results in the same interruptible rate whether the 7 

load factor is 55% and 80% or 62.5% and 90.9%. 8 

 Stakeholder Feedback Received 9.6.69 

As discussed in Section 5, FEI has previously circulated a Rate Design and Segmentation 10 

Discussion Guide to all interested stakeholders and held a workshop on August 31, 2016.  This 11 

Guide and Workshop covered FEI’s current industrial rate structures and presented a number of 12 

                                                
155

  For the 2018 Proposed with 90% Load Factor the RS 5/25 the Proposed Demand Charge of $24.596 is multiplied 
by x 12 / 365 / 0.909 = $0.889; and $24.596 x 12 / 365 x .62.5% / 90.9% + $0.887 = $1.443 

156
  RS 7/RS 27 Delivery Charge is equal to $24.596 (RS 5/RS 25 Demand Charge) x 12 / 365 x 55% (RS 5/RS 25 
Load Factor) / 80% + $0.887 = $1.443 
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options that FEI had under consideration.  The relevant stakeholder feedback is summarized 1 

below, with the detailed Meeting Summary and Notes attached as Appendix 4-2. 2 

During this workshop, FEI presented the interruptible discount based upon a load factor of 80%.  3 

The feedback FEI received consisted of two items: 4 

 ensure that these customers receive a fair discount so that they do not return to firm 1.5 

service; and 6 

 clarify how the 80% was determined and applied. 2.7 

 8 
These two comments have been addressed above in Section 9.6.3.2 and 9.6.5. 9 

 General Interruptible Service – Summary of Rate Design Proposal 9.6.710 

FEI believes that interruptible charges achieve a reasonable balance between maximizing the 11 

economic value of interruptible service, which helps to offset utility costs to firm customers, and 12 

providing a sufficient incentive for existing customers to stay on interruptible service and to 13 

attract new customers.  FEI is therefore proposing to retain the current rate structure and to 14 

continue the method of calculating the RS 7 and RS 27 delivery charges based on a discount 15 

from RS 5/RS 25.  FEI is proposing to update the calculation to reflect the change in the Daily 16 

Demand formula, including a 62.5% firm service load factor assumption and a 90.9% load factor 17 

discount.  18 

 Bill Impact Analysis 9.6.819 

The proposed interruptible rate results in a $0.012 per GJ decrease in the Delivery Charge to 20 

$1.443 per GJ (Table 9-20) from $1.455 per GJ (Table 9-17). The decrease is a result of the 21 

increase in the RS 5/RS 25 Demand Charge and the proposed changes to the load factors in 22 

the discounting methodology to preserve the relationship between the firm and interruptible 23 

rates (55% to 62.5% and 80% to 90.9%). The total revenue reduction for RS 7/RS 27 is $91 24 

thousand (7,548 TJ157 x $0.012); this represents an average annual bill reduction of 0.7%. The 25 

smallest reduction is 0.2% and the maximum reduction is 0.8% for customers in RS 7/RS 27. 26 

9.7 SEASONAL FIRM SERVICE – RS 4 27 

 Introduction 9.7.128 

RS 4 serves the unique needs of seasonal customers who typically do not use natural gas 29 

during the winter and thus do not contribute to FEI’s system peak demand.  These seasonal 30 

customers use gas primarily during the off-peak period from April 1 to October 31 (referred to in 31 

RS 4 as the Off-Peak Period).  However, some seasonal customers also use gas in the months 32 

                                                
157

  2015 Billed Consumption. 
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of November and March when there is still available capacity and gas.  During the coldest 1 

months from December through February, seasonal customers do not take gas service.   2 

During the Off-Peak Period seasonal customers receive firm sales service.  The Off-Peak period 3 

Delivery Charge has been derived from the RS 5 Demand Charge converted to a volumetric 4 

rate at a 100% load factor, plus the RS 5 Delivery Charge.  5 

From November 1 to March 31 (referred to in RS 4 as the Extension Period), seasonal 6 

customers receive only interruptible sales service.  In order to provide service to RS 4 7 

customers during the Extension Period, FEI must have sufficient supply of gas and capacity to 8 

deliver the gas.  For the Extension Period, the RS 4 Delivery Charge is the RS 7 Delivery 9 

Charge times 1.5.  10 

Based on continuing with the existing methodology, the RS 4 Delivery Charges will change due 11 

to the proposed changes to RS 5 and RS 7. The Delivery Charge in the Off-Peak Period will 12 

increase by $0.114 per GJ and in the Extension Period will decrease by $0.018 per GJ. 13 

 Customer Characteristics 9.7.214 

Customers served under RS 4 - Seasonal Firm Gas Service include paving companies with 15 

asphalt plants and municipal swimming pools that consume natural gas mainly during the 16 

summer months. There are 18 seasonal customers forecast for 2016 with an annual demand of 17 

130 TJ. These customers only receive firm gas delivery from April 1 to October 31 (the Off-Peak 18 

Period). 19 

The unique needs of these customers distinguish them from firm service customers who require 20 

firm service all year and interruptible customers who can either switch to a back-up fuel or 21 

cease operations should FEI need to interrupt their service at any time, but otherwise take gas 22 

service year round. 23 

 Stakeholder Feedback Received 9.7.324 

As discussed in Section 5, FEI circulated a Rate Design and Segmentation Discussion Guide to 25 

all interested stakeholders and held a workshop on August 31, 2016.  This Guide and Workshop 26 

discussed FEI’s current rate structures and presented a number of options that FEI had under 27 

consideration.  The detailed meeting summary and notes are attached as Appendix 4-2.   28 

During the Workshop, FEI described the method to establish the Delivery Charge for RS 4.  29 

There were no questions from stakeholders and no discussion on this topic. 30 

 Principle-Based Review of Seasonal Service 9.7.431 

The method of determining the seasonal delivery charges was established during the 1996 Rate 32 

Design.  RS 4 for seasonal customers is working as intended in that the customers served 33 

under this rate schedule require and receive seasonal service and are not receiving service 34 

during the coldest peak periods of the winter.   35 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 9:  RATE DESIGN FOR INDUSTRIAL CUSTOMERS PAGE 9-35 

In alignment with the Bonbright principle to fairly allocate costs to customers, seasonal 1 

customers are not allocated any demand related costs as they do not cause demand-related 2 

costs to be incurred in order to serve the firm load during the system peak requirements.   3 

For the Off-Peak Period, the fairness principle is applicable.  During these months, the seasonal 4 

customers require firm service and are therefore charged a firm rate based on the RS 5 5 

Demand Charge plus Delivery Charge.  Seasonal customers are served as a firm customer in 6 

the Off-Peak period only and as such their rate is based on the General Firm Service Rate. 7 

Since the Seasonal customers do not contribute to the System Peak which occurs in the 8 

Extension Period, the RS 4 Off-Peak rate is discounted from the RS 5 firm rate by using a 100% 9 

Load Factor equivalent rate. 10 

During the Extension Period the seasonal Delivery Charge is set at 1.5 times the delivery 11 

charge for the RS 7 General Interruptible Service rate.  The rationale for the 1.5 multiplier during 12 

the Extension Period is to set the Delivery Charge at a premium to discourage General 13 

Interruptible Service customers that are receiving year round service from migrating to the 14 

seasonal rate.  That is, interruptible service customers that use gas throughout the winter period 15 

with rare curtailment during the Peak Demand Period are not the same as seasonal customers 16 

who do not use gas during the coldest winter months. This pricing methodology provides the 17 

price signals to incent customers to take service under the appropriate rate schedule service 18 

offering of General Firm or General Interruptible or Seasonal Service.   19 

In the following section FEI proposes to continue with the existing method for determining RS 4 20 

Delivery Charges in the Off Peak Period and considers this to be an appropriate balance of rate 21 

design principles.   22 

 Proposed RS 4 Delivery Charges  9.7.523 

The Delivery Charge for RS 4 during the Off-Peak Period is set equal to the Demand Charge of 24 

RS 5/RS 25 at a 100% load factor, plus the Delivery Charge for RS 5/RS 25, and during the 25 

Extension Period is equal to 1.5 times the Delivery Charge for RS 7/RS 27.   As discussed 26 

above, FEI is proposing a change to the RS 5/RS 25 Demand Charge, which also results in a 27 

change to the RS 7/RS 27 Delivery Charge.   28 

The proposed changes to RS 5/RS 25 and RS 7/RS 27, and the impacts on RS 4 are shown 29 

below in Table 9-21.   30 
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Table 9-21:  RS 4 Seasonal Service Delivery Charge for Off-Peak and Extension Periods 1 

Row RS 4  

2016  

COSA
158

 Based 
Rates 

Proposed 
Rates 

1 
RS 5/25 Demand Charge 
equivalent at 100% Load 
Factor

159
 

$0.391 $0.505 

2 RS 5/25 Delivery Charge ($/GJ) $0.887 $0.887 

3 
RS 4 Off-Peak Delivery Rate 
$/GJ (Row 1 + Row 2) 

$1.278 $1.392 

    

4 RS 7/27 Delivery Charge ($/GJ) $1.455 $1.443 

5 
RS 4 Extension Period $/GJ 
(Row 4 x 1.5)  

$2.183 $2.165 

 2 

The proposed Delivery Charge during the Off-Peak period is increased by $0.114 per GJ to 3 

$1.392 per GJ and the rate in the Extension Period decreases by $0.018 per GJ to $2.165 per 4 

GJ. 5 

The bill impact of the proposed Delivery Charges is to increase the revenues received from the 6 

Seasonal customers by $13.3 thousand ((118.6 TJ x $0.114) – (11.3 TJ x $0.018 per GJ)). 7 

The bill impact of the proposed Delivery Charges is to increase the revenues received from the 8 

Seasonal customers from $641 thousand to $654 thousand, or approximately 2%. 9 

9.8 LARGE VOLUME TRANSPORTATION – RS 22 AND CONTRACT CUSTOMERS  10 

FEI’s large volume industrial transportation customers are currently segmented into four groups, 11 

RS 22, RS 22A, RS 22B and the Large Industrial Contract Customers (VIGJV and BC Hydro 12 

IG).  These four groups are a legacy of the service areas of FEI’s predecessor companies, with 13 

RS 22 customers located primarily in the Lower Mainland, RS 22A customers in the Inland 14 

Service Area, RS 22B customers in the Columbia Service Area and the two Large Industrial 15 

Contract Customers located on Vancouver Island and the Sunshine Coast.  RS 22A and 22B 16 

have been closed to any new customers since 1993. Since that time, any new large industrial 17 

transportation customers have taken service through RS 22 throughout FEI’s service area.   18 

Based on a review of the existing large volume industrial transportation rates, FEI proposes the 19 

following: 20 

                                                
158

  The COSA rates shown are estimated based on 2016 approved rates plus known and measureable changes 
discussed above in Section 7. 

159
  For the Proposed RS 4 Off-Peak Period the volumetric rate would be the RS 5 Demand Charge of $21.596 for 
2016 COSA Rates x 12 months / 365 x 55% and $24.596 for Proposed Rates x 12 months / 365 x 62.5% load 
factor. 
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 To continue RS 22A and RS 22B as closed service offerings, with grandfathered terms 1 

due to their unique characteristics. 2 

 To create a firm rate for RS 22, VIGJV and BC Hydro IG based on a cost of service 3 

allocation from the COSA160 model. VIGJV will become a RS 22 customer taking service 4 

and paying for service at the tariff rates under this rate schedule.  Under this proposal, 5 

the current contract for BC Hydro IG would be included as a Tariff Supplement at their 6 

current rates. 7 

 Large Volume Transportation - Customer Characteristics 9.8.18 

As shown below in Table 9-22, there are 40 customers in RS 22, 22A and 22B with an annual 9 

demand forecast for 2016 of approximately 27.5 PJ, with approximately half of the forecast 10 

being for interruptible demand and the balance being for firm demand volumes.  In addition, 11 

VIGJV and BC Hydro IG have a total 2016 annual demand forecast of approximately 21.2 PJ 12 

based upon their firm contract demand of 45 TJ/day for BC Hydro and 13 TJ/day for the VIGJV. 13 

Table 9-22:  Customers and Annual Demand (TJ) by Rate Schedule 14 

Rate Schedule Customers Annual Demand (TJ) 

RS 22 26 13,189 

RS 22A 9   9,030 

RS 22B 5   5,277 

Subtotal 40 27,496 

Joint Venture 1
161

   4,758 

BC Hydro IG 1 16,425 

Total 42 48,679 

 15 

The following subsections describe each of these customer groups in more detail. 16 

9.8.1.1 RS 22 – Customer Characteristics 17 

In the 2016 forecast there are 26 RS 22 customers with an annual demand forecast of 18 

approximately 13,189 TJ. These customers represent industries varying from refineries, 19 

manufacturing, cement, forestry, healthcare, education, food/beverage and greenhouses.  20 

These customers generally use natural gas to fuel boilers, kilns and dryers.  Due to the variety 21 

of industry sectors, consumption ranges from approximately 150 TJ to 2,000 TJ per year. 22 

All RS 22 customers are receiving interruptible transportation service, with the exception of one 23 

that uses 2,000 GJ/day of firm transportation service with remaining volumes on an interruptible 24 

basis. 25 

                                                
160

 The COSA rates shown are estimated based on 2016 approved rates plus known and measureable changes 
discussed above in Section 7. 

161
  The Joint Venture is comprised of five operations that act as one for billing and demand balancing. 
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9.8.1.2 RS 22A (Closed) – Inland Service Area Customers Characteristics 1 

RS 22A is only available to large industrial customers who were receiving transportation service 2 

prior to 1993 in the Inland Service Area. There are 9 non-bypass customers in RS 22A with an 3 

annual demand forecast of approximately 9,030 TJ.  These customers include mining 4 

operations, manufacturing, refineries, pulp mills and forestry companies, which primarily use 5 

firm transportation service with a small amount of interruptible service. 6 

Since the 1993 Phase B Rate Design Decision, the existing RS 22A customers have been 7 

“grandfathered” in recognition of the unique service offering combining firm and interruptible 8 

rates, although RS 22A customers are still subject to general rate changes.  RS 22A is closed to 9 

any new customers.  10 

Unlike RS 22 customers, RS 22A customers have a curtailment of firm service provision that 11 

provides peaking gas supply to sales customers.  RS 22A customers can be curtailed to one 12 

half of their firm service for up to 5 days per year.  The related supply from this curtailment is 13 

included as part of FEI’s Annual Contracting Plan (ACP) as a gas supply portfolio resource that 14 

is available to meet needle peaking requirements for extreme weather conditions. 15 

The Commission explained the reasons why RS 22A (and RS 22B) customers were segregated 16 

into separate closed rate schedules in the 1993 Phase B Rate Design Decision as follows:162  17 

BCGUL [now FEI] proposed that existing large volume transportation customers 18 

in the Inland and Columbia service areas (“interior customers”) maintain their 19 

existing rates, but generally adopt terms and conditions similar to those in 20 

Schedule 22. These existing rates would not be available to new interior 21 

customers or for significant load increases by existing interior customers. BCGUL 22 

[FEI] proposed that the tariffs be named Schedules 22A (Inland) and 22B 23 

(Columbia) to indicate the similarity to Schedule 22. The rationale was that since 24 

virtually all of these interior customers moved their direct purchase gas on firm 25 

service, and used only small amounts of interruptible gas, they differed 26 

significantly from Lower Mainland large volume customers, who had historically 27 

been interruptible sales or service customers only and had no firm gas sales or 28 

transportation. Under these circumstances, considering that most of these 29 

interior customers had either individually negotiated rates (Inland bypass 30 

customers) or a uniquely linked rate design (Columbia customers) and few if any 31 

were likely to be requiring load increases, closed rates were argued to be 32 

appropriate. 33 

In considering the matter of closing Schedules 22A and 22B, the Commission is 34 

aware of the many special circumstances and negotiated agreements underlying 35 

the existing rates for these interior customers. … The Commission therefore 36 

approves the closing of Schedules 22A and 22B …” 37 

                                                
162

  Commission Order G-101-93 and Decision dated October 25, 1993, pages 44, 45.  
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9.8.1.3 RS 22B (Closed) – Columbia Service Area Customers Characteristics 1 

RS 22B is only available to large industrial customers who were receiving firm and interruptible 2 

transportation service prior to 1993 in the Columbia Service Area.  There are 5 customers on 3 

RS 22B that consumed approximately 5,277 TJ.  These customers include four coal mines and 4 

a pulp mill.  5 

One customer taking service under RS 22B has lower rates than the other four customers.  The 6 

lower rates were negotiated in the 1994 Columbia Industrial Rate Design, which recognized that 7 

the customer could be a ‘bypass’ candidate due to its proximity to the TransCanada system and 8 

size of load.  The approved rates applicable to all five customers are shown in the RS 22B 9 

Table of Charges. 10 

Unlike RS 22 and 22A, RS 22B allows monthly balancing. Gas delivered to the customers under 11 

RS 22B is predominantly firm service with a small component that is interruptible.   12 

Since the Phase B Rate Design Decision and the Columbia Industrial Rate Design Decision in 13 

1994, RS 22B customers have been grandfathered in recognition of the unique service offering 14 

for setting their firm and interruptible rates, although RS 22B customer rates are still subject to 15 

general rate changes. RS 22B is closed to new customers.   16 

9.8.1.4 Large Industrial Contract Customers Characteristics 17 

There are two Large Industrial Contract Customers located on Vancouver Island and the 18 

Sunshine coast.  These customers are the VIGJV and BC Hydro IG.  The VIGJV provides for 19 

the natural gas needs of five pulp mills and has a service contract for firm contract demand of 20 

13,000 GJ per day which expires on December 31, 2017.  FEI anticipates as an interim 21 

measure to extend the existing VIGJV contract until the Commission approved Rate Design 22 

becomes effective for RS 22.  BC Hydro IG has a firm service contract for 40,000-50,000 GJ per 23 

day which expires in April 2022. 24 

 Large Volume Transportation - Review of Current Rate Design 9.8.225 

The following table shows the rate structure and type of charges currently applicable to RS 22, 26 

RS 22A, RS 22B, the VIGJV and BC Hydro IG.  This section discusses the review of each group 27 

of large volume transportation customers. 28 
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Table 9-23:  Large Volume Transportation and Contract Customers’ Charges 1 

Rate Schedule 

Basic 
Charge 
/Month 

Admin 
Charge 
/Month 

Delivery 
Demand 
Charge 
/Month  
/GJ of 
Firm 
Daily 

Trans. 
Quantity 

(DTQ) 

Delivery 
Charge 
/GJ of 
Firm 

Monthly 
Trans. 

Quantity 
(MTQ) 

Delivery 
Charge per 

GJ of 
Interruptible 

Monthly 
Trans. 

Quantity 
(MTQ) 

Firm 
Delivery 

Charge of 
Contract 
Demand 
/GJ /Day 

Interruptible 
Delivery 

Charge /GJ 
/Day 

RS 22 

Large Volume 
Transportation 
Service 

$3,664.00 $78.00 n/a n/a $0.982
1
 n/a n/a 

RS 22A 

Transportation 
Service 
(Closed) Inland 
Service Area 

$4,810.00 $78.00 $15.704 $0.110 $1.241 n/a n/a 

RS 22B 

Transportation 
Service 
(Closed) 
Columbia 
Service Area 

$4,537.00 $78.00 $10.137 $0.108 

$1.011 

Apr 1 – Oct 
31 

n/a n/a 
$1.455 

Nov 1 – Mar 
31 

Vancouver 
Island Joint 
Venture 

Contract 

n/a n/a n/a n/a n/a $0.9665
2
 

Tier 1  

13-20 TJ 

$0.9665 

Tier 2  

20-30 TJ 

$0.7608 

Tier 3 

30+ TJ 

$1.0632 

BC Hydro IG
3
 

Contract 
n/a n/a n/a n/a n/a $0.958 

Winter 

$1.458 

Summer 

$0.958 

1 
Delivery Charges for firm transportation service are subject to negotiation and prior approval by the BCUC. 2 

2 
Firm Toll per GJ. 3 

3 
All Tolls include a $0.10 per GJ wheeling charge. 4 

 5 

9.8.2.1 Review of RS 22 Rate Design 6 

Due to limited system capacity in FEI’s Lower Mainland, RS 22 is almost entirely interruptible 7 

service. However, there is one customer in the Lower Mainland with 2,000 GJ/day of firm 8 

capacity. 9 
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As shown in Table 9-23, the RS 22 rate structure is comprised of fixed monthly charges which 1 

include a Basic Charge and an Administration Charge per Month in addition to the interruptible 2 

Delivery Charges per GJ.  The large volume transportation service under RS 22 is intended for 3 

customers with a minimum delivery volume of 12,000 GJ per month. RS 22 has a minimum 4 

monthly bill provision of paying for 12,000 GJ of delivery charges whether or not 12,000 GJ is 5 

actually delivered. 6 

The interruptible delivery charges in RS 22 are currently based on a discount to the firm service 7 

rate in RS 5/RS 25.  During the 1996 Rate Design Application process, FEI established a 8 

method to calculate the RS 22 interruptible service rate based upon a 100% load factor in 9 

comparison to the firm service rate offered to RS 5/RS 25 customers.163   10 

This method was reviewed and approved by the Commission during the negotiated settlement 11 

to the 1996 Rate Design Application.164  As discussed earlier, FEI is proposing a change to the 12 

RS 5/RS 25 Demand Charge.  This change will have an impact on the RS 22 interruptible rate if 13 

the current method of setting RS 22 rates is maintained. 14 

If RS 22 customers wish to receive firm service, a tariff supplement is negotiated and submitted 15 

to the Commission for approval on a contract-by-contract basis.  16 

The only current RS 22 customer that has firm service had their rate approved by Order G-128-17 

05 dated December 1, 2005.  For that customer, the Commission approved RS 22 Tariff 18 

Supplement No. G-21 to provide firm transportation to Central Heat (now Creative Energy), 19 

subject to the review of rates in the next FEI rate design proceeding.  The firm delivery charges 20 

applicable to Creative Energy are comprised of a demand charge per month per GJ of Firm 21 

Daily Transportation Quantity (DTQ) and a firm variable delivery charge per GJ of Firm Monthly 22 

Transportation Quantity (MTQ).  The Demand Charge applied to Creative Energy was 23 

calculated by multiplying the RS 5/RS 25 Demand Charge times the RS 5/RS 25 load factor of 24 

55% to adjust the Demand Charge to assume a 100% load factor. Creative Energy is charged a 25 

Firm Demand Charge on a firm DTQ of 2,000 GJ per Day.  In addition to the firm Demand 26 

Charge each month, the RS 5/RS 25 delivery charges are also charged on every GJ consumed 27 

each month up to the firm MTQ (Firm DTQ x # days in month).  All volumes in any month 28 

exceeding the firm MTQ is charged at the RS 22 Interruptible Delivery Rate. In addition to the 29 

firm charges described above, there is also a $1,904 per month Facilities Charge. 30 

The RS 22 Interruptible delivery charges and the RS 22 Firm Rates for Creative Energy are 31 

currently both determined by adjusting the RS 5/RS 25 firm rates to assume a 100% load factor.  32 

The difference between the two calculations is that the RS 22 Interruptible charge is converted 33 

into a complete volumetric charge per GJ and the RS 22 Firm Rates for Creative Energy 34 

maintain a demand charge and firm variable delivery charge. 35 

                                                
163

  The formula to derive the RS 22 Interruptible Delivery Charge is: RS 5/25 Demand Charge x 12 / 365 x RS 5/25 
Load Factor of 55% / 100% + RS 5/25 Delivery Charge. 

164
  The same method was used in the 2001 Rate Design Application. However, in the Commission-approved 
Negotiated Settlement of the 2001 Rate Design Application a rate reduction adjustment of $0.046 / GJ was made 
to the RS 22 Delivery Charge. 
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FEI reviews the method for calculating RS 22 firm delivery rates in Section 9.8.5 below. 1 

9.8.2.2 RS 22A/RS 22B (Closed) 2 

The service under RS 22A and RS 22B is primarily firm service with a small component on an 3 

interruptible basis.  As shown in Table 9-23 above, the RS 22A and RS 22B rate structure is 4 

comprised of fixed monthly charges which include a Basic Charge and an Administration 5 

Charge per month in addition the firm and interruptible delivery charges.  The firm delivery 6 

charges are comprised of a firm demand charge per month per GJ of Firm DTQ and firm 7 

volumetric delivery charge per GJ of Firm MTQ delivered per month.  The pricing for 8 

interruptible service is volumetric per GJ on any volumes over the firm MTQ and set at a 9 

premium of firm service prices to encourage customers to maintain their Firm DTQ. 10 

There is no minimum delivery volume for RS 22A or RS22B, but these rate schedules have a 11 

firm daily Demand Charge and the minimum firm contracted capacity of these customers is 12 

currently above 12,000 GJ per month.  13 

RS 22A and RS 22B are both working as intended and FEI proposes to continue to grandfather 14 

both of these rate schedules that have been closed service offerings since 1993 given their 15 

unique characteristics. 16 

9.8.2.3 Large Industrial Contract Customers 17 

As shown in Table 9-23, the rate structures for the VIGJV and BC Hydro agreements are 18 

similar.  The rate structure for these two customers currently does not have a Basic Charge or 19 

Administration Charge per month like RS 22, RS 22A and RS 22B.  The rate structure is 20 

comprised of a firm demand toll expressed in dollars per GJ of contract demand per day and the 21 

interruptible rates are expressed in dollars per GJ on any volumes consumed on a daily basis 22 

over their firm daily contracted capacity or contract demand per day.  In addition to their delivery 23 

charges, the VIGJV and BC Hydro IG are responsible for a portion of system gas, which 24 

includes line heater fuel, compressor fuel and unaccounted for gas, associated with transporting 25 

gas to Vancouver Island and the Sunshine Coast.  The VIGJV and BC Hydro IG are also 26 

charged a commodity toll for odorant and motor fuel tax. 27 

The rates that are in effect for both BC Hydro IG and VIGJV are based on existing contracts, 28 

and therefore the rate structure has not been adjusted as a result of the amalgamation of the 29 

Vancouver Island gas utility.  FEI considered potential options to derive rates for contract 30 

customers such as the VIGJV and BC Hydro IG, including using the COSA to derive firm and 31 

interruptible rates for this group of customers. These options are discussed in Section 9.8.5. 32 

 Principle-Based Review of Rate Design 9.8.333 

FEI reviewed the rate design for RS 22, the VIGJV and BC Hydro IG considering the rate design 34 

principles discussed above in Section 6.1, government policy and in light of the amalgamation of 35 

utilities.  Based upon this review, FEI concluded that it should consider the potential for new 36 
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cost-based firm and interruptible rates under RS 22 that would be applicable to all large 1 

industrial customers.  Similar rates and rate structures for RS 22 and each of the VIGJV and BC 2 

Hydro IG may be more aligned with the fair apportionment of costs (Principle 2) and avoidance 3 

of undue discrimination among similar type customers (Principle 8).  Large Industrial customers 4 

receiving similar service and having similar rates and rate structures would also be likely to 5 

improve customer understanding and acceptance (Principle 4).  FEI considers this option in 6 

comparison to the status quo below.   7 

 Stakeholder Feedback Received 9.8.48 

The questions FEI received from stakeholders primarily involved clarifying the history for RS 9 

22A and RS 22B and why these rate schedules have been closed and grandfathered.  This 10 

explanation and clarification has been provided above in Sections 9.8.1.2, 9.8.1.3 and 9.8.2.2.  11 

FEI received some questions regarding the history of the R:C ratio for RS 22A and was asked 12 

what would happen to rates in 2022 if the BC Hydro IG contract was terminated.  Please refer to 13 

Section 6.6 Table 6-20 for FEI’s responses to these requests.  14 

 Rate Design Options for RS 22 and Large Industrial Contract 9.8.515 

Customers  16 

Based on the review of the existing rate design of large volume transportation customers, FEI 17 

has considered two options:  18 

 Status Quo with RS 22 Firm Rate: Maintain separate contract based rates for the VIGJV 1.19 

and BC Hydro IG; continue to determine the RS 22 firm and interruptible rates on a ‘value 20 

of service’ rather than cost basis with the firm rate included in RS 22. Having a stated frim 21 

rate for the Demand Charge and firm Delivery Charge would be a change from the current 22 

negotiated rates for each customer. Refer to Section 9.8.5.1 for the discussion of Option 1. 23 

 Postage Stamp Cost of Service Rates: Establish firm and interruptible rates for RS 22 that 2.24 

are cost based and applicable to all large industrial customers, including Creative Energy, 25 

the VIGJV and BC Hydro IG. Refer to Section 9.8.5.2 for the discussion of Option 2. 26 

9.8.5.1 Option 1: Status Quo with RS 22 Firm Rate  27 

Under this option, FEI would determine both firm and interruptible rates that would apply to all 28 

RS 22 customers165, but rates for the VIGJV and BC Hydro IG would continue to be contract 29 

based rates.  FEI would use the existing method to calculate the RS 22 interruptible rate and the 30 

method used in the Creative Energy contract to calculate the firm rate.  Both of these methods 31 

are linked to the RS 5/RS 25 rates and are value of service based, as discussed below. 32 

FEI’s established method to calculate the RS 22 interruptible service rate is based upon the firm 33 

service rate offered to RS 5/RS 25 customers, adjusted to a 100% load factor.  This established 34 

method converts the RS 5/RS 25 Demand Charge and variable Delivery Charge into a variable 35 
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 All RS 22 does not include RS 22A, RS 22B and RS 22 bypass customers. 
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Delivery Charge adjusted to a 100% Load Factor.  The pricing for interruptible service would 1 

remain volumetric per GJ on any volumes over the firm MTQ.  FEI would maintain the same 2 

formula to derive the RS 22 Interruptible Delivery Charge as follows:  3 

(RS 5/25 Demand Charge) x (12 / 365) x (RS 5/25 Load Factor of 55% / 100%)  4 

+ RS 5/25 Delivery Charge 5 

For the RS 22 Firm Rate, FEI would use the method for setting the RS 22 firm rates for Creative 6 

Energy by converting the RS 5/RS 25 Demand Charge to a 100% Load Factor equivalent 7 

charge per GJ per month plus RS 5/RS 25 firm Delivery Charges on all firm delivered volumes 8 

per month, as discussed in Section 9.8.2.1.  The firm Delivery Charges would be comprised of a 9 

firm Demand Charge per Month per GJ of Firm Daily Transportation Quantity (DTQ) and firm 10 

volumetric Delivery Charge per GJ of Firm Monthly Transportation Quantity (MTQ) delivered per 11 

month.  FEI would maintain the same formula to derive the RS 22 Firm Delivery Charges as 12 

follows:  13 

RS 22 Firm Demand Charge = RS 5/25 Demand Charge x RS 5/25 Load Factor of 55% 14 

Under these methodologies, the firm and interruptible delivery charges would, in effect, be set 15 

equal to each other.  RS 22 customers could select to secure some firm service for a portion of 16 

their load subject to capacity being available.  If capacity were available, electing firm service 17 

would require a fixed demand charge commitment which would increase the customer’s overall 18 

fixed monthly charges.  This type of rate structure for RS 22 would be similar to what is in place 19 

for Creative Energy today and what is also in place for closed RS 22A and RS 22B.   20 

As the firm and interruptible rates under Option 1 are tied to RS 5/RS 25, these rates can be 21 

seen as “value of service based” and not cost of service based.  The following table shows the 22 

firm and interruptible rates for RS 22 under this option, based on the RS 5/RS 25 rates as 23 

described above.  24 
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  Table 9-24:  Option 1 - RS 22 Firm Demand Charge, Firm MTQ Delivery Charge & Interruptible 1 
MTQ Charge

166
 2 

 RS 25 RS 22 

 
2016 

COSA Proposed 

2016 

Current / 
2016 COSA 

Formula 
Applied to 
2016 COSA 

Formula 
Applied to 

RS 5/25 
Proposed 

Demand Charge $/GJ/Month $21.596 $24.596  $11.878 $13.528 
      

Delivery Charges $/GJ $0.887 $0.887    

Firm MTQ Charge $/GJ    $0.887 $0.887 
      

Demand Charge $/GJ    $0.391 $0.445 

Delivery Charge $/GJ    $0.887 $0.887 

Interruptible Rate $/GJ 
  $0.982 / 

$1.060 
$1.278 $1.332 

 3 

Under this option, FEI would continue to have contract based rates with the VIGJV and BC 4 

Hydro IG.  These rates may not be based upon COSA results and may not be cost based.  The 5 

revenues from BC Hydro IG and the VIGJV would continue to be treated as a credit in the 6 

COSA Model.   7 

A summary of the proposed rates under Option 1 can be seen in the table below. 8 

Table 9-25:  Option 1 RS 22, VIGJV and BC Hydro IG Rates 9 

Rate Schedule 

Basic 
Charge 
/Month 

Administration 
Charge /Month 

Delivery 
Demand 
Charge 

/Month /GJ 
of Firm Daily 
Transportati
on Quantity 

(DTQ) 

Delivery 
Charge per GJ 

of Firm 
Monthly 

Transportation 
Quantity (MTQ) 

Delivery 
Charge per GJ 
of Interruptible 

Monthly 
Transportation 
Quantity (MTQ) 

RS 22 

Large Volume 
Transportation 
Service 

$3,664.00 $78.00 $13.528 $0.887 $1.332 

Vancouver Island 
Joint Venture 

Contract 

Contract Rates (current rate is $0.9665/GJ) 

BC Hydro IG
3
 

Contract 
Contract Rates but cannot exceed price cap of $0.958/GJ until April 2022 

 10 
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  The RS 22 Demand Charge at 100% Load Factor is equal to RS 25 Demand Charge times 55% (the load factor 
for RS 5/RS 25). The RS 5/RS 25 Demand Charge expressed as a volumetric rate is equal to the Demand Charge 
x 12 / 365 x RS 5/25 Load Factor (55%) 
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9.8.5.2 Option 2: Postage Stamp Cost-Based Rates 1 

Under this option, RS 22, VIGJV and BC Hydro IG would be grouped together to derive firm 2 

rates based on the allocated cost of service results. The firm rate(s) would be applicable to RS 3 

22 customers, the VIGJV and BC Hydro IG167 and would be set equal to the allocated costs in 4 

the COSA Model.  The interruptible rates would be based on the firm rate.   5 

FEI would establish a postage stamp, cost of service firm rate for all large industrial customers.  6 

To derive the firm rates for RS 22, the costs from the COSA model allocated to large industrial 7 

customers would be converted into the following charges:  8 

 Basic and Administration Charge per month; 9 

 Firm Demand charge per month per GJ of Firm Daily Transportation Quantity (DTQ); 10 

and  11 

 Firm volumetric Delivery Charge per GJ of Firm Monthly Transportation Quantity (MTQ) 12 

delivered each month.   13 

 14 
The volumetric Delivery Charge under this option would be approximately consistent with the 15 

Delivery charge under RS 22A and RS 22B and would have a high proportion of fixed Demand 16 

charges.  The Demand charge would encourage customers to shift to firm service for only base 17 

load consumption that has a high load factor (subject to capacity being available).   18 

Under this option, the rates for interruptible service would be set equal to the firm rates.  The 19 

allocated cost of firm delivery from the COSA model is $0.972/GJ; the interruptible rate would 20 

also be set at $0.972/GJ.  This ensures that there is no incentive for customers to shift from firm 21 

contracted capacity to interruptible service. Currently, all of the RS 22 customers, except for 22 

Creative Energy, are fully interruptible. If any interruptible customer wished to firm up a portion 23 

of their capacity, subject to firm service availability, the customer would need to make a demand 24 

charge commitment for firm capacity, increasing their fixed monthly charges. The pricing for 25 

interruptible service would remain volumetric per GJ on any volumes over the firm MTQ.  26 

Under this option, the existing contract rates would be addressed as follows:  27 

 Tariff Supplement G-21 for Creative Energy would be terminated and Creative Energy 28 

would take firm service under the new charges for firm service under RS 22. 29 

 The VIGJV could choose to become a RS 22 customer after the expiration of their 30 

agreement on December 31, 2017. FEI anticipates as an interim measure to extend the 31 

existing VIGJV contract until the Commission approved Rate Design becomes effective 32 

for RS 22.  33 

 BC Hydro IG would continue to take service under its existing agreement, which 34 

continues until April, 2022.  For the duration of BC Hydro’s contract, the Firm demand 35 

toll for BC Hydro would be expressed as a Firm Demand Toll consistent with their 36 
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  The BC Hydro IG contract has a cap ceiling for its firm rate at $0.958/GJ until the end of the Initial Term of the 
Agreement. 
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agreement in dollars per GJ of Contract Demand per Day and the Interruptible rates 1 

would be expressed in dollars per GJ.  The BC Hydro IG Contract has a cap ceiling for 2 

its firm rate at the current rate of $0.958/GJ until the end of the Initial Term of the 3 

Agreement of April 2022.  After the contract expires, BC Hydro IG could choose to 4 

become a RS 22 customer. 5 

 6 
A summary of the rates under Option 2 is provided in the table below. 7 

 Table 9-26:  Option 2 FEI’s Proposed Charges for RS 22 8 

Rate Schedule 

Basic 
Charge 
/Month 

Administration 
Charge /Month 

Delivery 
Demand 

Charge /Month 
/GJ of Firm 

Daily 
Transportation 

Quantity 
(DTQ) 

Delivery Charge 
/GJ of Firm 

Monthly 
Transportation 
Quantity (MTQ) 

Delivery Charge 
/GJ of 

Interruptible 
Monthly 

Transportation 
Quantity (MTQ) 

Firm 
Delivery 

Charge of 
Contract 
Demand 
/GJ /Day 

Interruptible 
Delivery 

Charge/ GJ 
/Day 

RS 22 

Large Volume 
Transportation 
Service 
(including 
VIGJV) 

$3,664.
00 

$78.00 $25.00 $0.15 $0.972 n/a n/a 

BC Hydro IG
3
 

Contract 
n/a n/a n/a n/a n/a $0.958 $0.958 

 9 

9.8.5.3 Option Evaluation 10 

FEI is proposing Option 2 as it reflects a more reasonable balance of rate design principles.   11 

Option 2 will establish a firm cost of service based rate applicable to all large industrial 12 

customers.  This option is consistent with the rate design principles of fair apportionment of 13 

costs and avoidance of undue discrimination among similar types of customers.  Moving 14 

towards a postage stamp firm rate for all large industrial customers is also consistent with 15 

government policy in favour of postage stamp rates.   16 

FEI also believes that cost-based, firm rates as proposed under Option 2 are more transparent 17 

and consistent with the principle of customer understanding and acceptance.  In the stakeholder 18 

workshop the issue of how contract rates under Option 1 for BC Hydro IG and VIGJV would 19 

work within this process was raised as a possible issue.  While negotiated contract rates would 20 

still be subject to BCUC approval under Option 1, FEI believes that Option 2 is preferable in this 21 

case.     22 

In addition, under Option 1, the resulting proposed rates for firm and interruptible service for RS 23 

22 customers result in a 36% rate increase compared to the current 2016 rates.  These rate 24 

increases are due to (1) setting the Demand Charge for RS 22 at 55% of the proposed RS 5/RS 25 
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25 Demand Charge, (2) setting the Firm MTQ Charge equal to the RS 5/RS 25 Delivery Charge, 1 

and (3) setting the Interruptible MTQ Charge equal to the result of the formula described in 2 

Option 1.  This level of rate increase would lead to rate shock.  In comparison, Option 2 would 3 

have a relatively minor rate impact on RS 22 customers as well as the VIGJV.  4 

The following table summarizes the revenue, change in revenue and change in rates for RS 22 5 

and the VIGJV.  BC Hydro is not shown since its charges are capped under its existing contract, 6 

which does not expire until 2022.   7 

Table 9-27:  Summary of Change in Revenue and Change in Rates for RS 22 and VIGJV 8 

 

Current 

Rate Option 1 Option 2 

Difference 

Option 1 vs 

Current Rate 

Option 2 vs 

Current Rate 

RS Demand Charge $ / 
Month / DTQ 

N / A $13.528 $25.000   

Firm MTQ  $ / GJ N / A $0.887 $0.150   

Interruptible MTQ  $ / GJ $0.982 $1.332 $0.972 35.6% (1.0%) 

VIGJV Firm $ / Day / DTQ $0.967 N / A N / A   
      

RS 22 Revenue ($000s) $14,235 $18,640 $14,109 30.9% (0.9%) 

VIGJV Revenue (including 
System Gas) 

$4,588 $4,588 $4,420 0.0% (3.7%) 

Total $18,823 $23,228 $18,529 23.4% (1.6%) 

 9 

FEI therefore considers that Option 2 is the preferred option, representing a more reasonable 10 

balance of rate design principles. 11 

9.8.5.4 Large Volume Industrial Transportation - Rate Design Conclusion 12 

and Proposal 13 

FEI has reviewed the existing large volume industrial transportation rates and, for the reasons 14 

discussed above, is proposing the following: 15 

 FEI will continue to grandfather RS 22A and RS 22B as closed service offerings due to 16 

their unique characteristics. 17 

 FEI will create a firm rate for RS 22, VIGJV and BC Hydro IG based on a cost allocation 18 

from the COSA model.  Under this option, Tariff Supplement G-21 for Creative Energy 19 

would be terminated and the VIGJV could choose to become a RS 22 customer after its 20 

contract expires.  The contract for BC Hydro IG would be included as a Tariff 21 

Supplement and, after the contract expires, BC Hydro could choose to become a RS 22 22 

customer. 23 
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9.9 SUMMARY  1 

FEI proposes the following for the industrial customer rate design: 2 

 Implement the updated multiplier of 1.1 in the calculation of daily peak demand for the 3 

General Firm Service RS 5 and RS 25 Demand Charge. 4 

 Raise the Demand Charge for RS 5 and RS 25 by $3.00 (per Month per GJ of Daily 5 

Demand). 6 

 Maintain the existing rate structures for RS 7 and RS 27, but adjust the resulting rates 7 

and update the load factors used in the calculation of the Delivery Charge to reflect the 8 

proposed changes to RS 5 and RS 25. 9 

 Maintain the existing rate setting methodologies for RS 4, but adjust the resulting rates 10 

due to the change to the RS 5 Demand Charge and RS 7 Delivery Charge. 11 

 Maintain RS 22A and RS 22B as closed and grandfathered for existing customers. 12 

 13 
Calculate a single RS 22 firm rate based on the allocated costs in the COSA Model for RS 22, 14 

VIGJV and BC Hydro IG together as a group. 15 
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10. TRANSPORTATION SERVICE REVIEW 1 

10.1 INTRODUCTION 2 

FEI’s transportation service is available to large commercial and industrial customers on FEI’s 3 

system who source their own gas, either from a shipper agent or on their own, and have the gas 4 

delivered directly to FEI’s System.  FEI conducted a full review of it transportation service 5 

business model, guided by legal requirements, the rate design principles and government 6 

policy, and informed by the stakeholder engagement process, data analysis and jurisdictional 7 

comparisons.  Based on these considerations, the transportation service model is generally 8 

working well.  As such, FEI does not believe that significant changes are required.   9 

However, given industry improvements in monitoring, communicating and implementing gas 10 

balancing, FEI is proposing changes to require transportation customers to balance their gas 11 

supply more tightly.  In particular, FEI is proposing to eliminate monthly balancing and to require 12 

all transportation customers in all service areas to balance daily, which is consistent with FEI’s 13 

own system balancing requirements at its interconnection points.  FEI does not expect these 14 

requirements to be burdensome for shipper agents. Many shipper agents are already 15 

exclusively balancing daily.  16 

FEI is also proposing to amend the balancing tolerance from 20% to 10%, coupled with a tiered 17 

charge approach under which charges increase as tolerance ranges are exceeded.  The 18 

proposed charges and tiered approach will provide an incentive to balance within the 10% 19 

tolerance.   20 

The remainder of this section is organized as follows: 21 

 In Section 10.2, FEI describes its sales customer business model and how FEI uses 22 

contracted resources on behalf of sales customers to balance the System to benefit all 23 

customers, including transportation customers, throughout the year.   24 

 In Section 10.3, FEI reviews its transportation customer business model, including FEI’s 25 

gas balancing operations, the transportation rate schedules and their key features, 26 

customer pooling, imbalance return, balancing tolerance and customer charges. 27 

 In Section 10.4, transportation rate design issues FEI has identified are discussed with 28 

consideration given to the rate design principles, FEI’s research and analysis and a 29 

jurisdictional comparison.  30 

 In Section 10.5, transportation service comments FEI received through the stakeholder 31 

engagement process are summarized, including how FEI has addressed those 32 

comments.  33 

 In Section 10.6, daily and monthly balancing provisions for transportation service are 34 

discussed, including concerns and options considered by FEI, as well as FEI’s proposal 35 

to move to daily balancing.  36 
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 In Section 10.7, the existing balancing tolerance provisions are described, including the 1 

options FEI considered and its proposal to tighten the percentage tolerance to 10% and 2 

to tier balancing charges to incent greater balancing efficiencies. 3 

 In Section 10.8, Firm Transportation Service south to the Huntingdon Delivery area (T-4 

South Long-Haul)168 is discussed, including FEI’s proposal to continue to allocate this 5 

capacity to transportation customers through its ACP process.  6 

 In Section 10.9, the proposals identified in Section 10 are summarized. 7 

10.2 FEI’S SALES CUSTOMER BUSINESS MODEL AND SYSTEM OPERATIONS 8 

As explained in Section 3, FEI has two business models in place that allow customers flexibility 9 

in how they choose to source their daily gas commodity supply and midstream (storage and 10 

transportation) services.  The two primary customer groups are sales customers and 11 

transportation customers.  Each of these customer groups has an associated business model:  12 

the sales customer business model and the transportation customer business model.   13 

In the sections below, FEI provides an overview of its sales customer business model, the 14 

resources it has acquired to meet sales customer load and its operations to balance its System 15 

on a daily basis for all customers. 16 

  Sales Customer Business Model Overview 10.2.117 

FEI contracts on behalf of sales customers for firm resources to meet the daily load 18 

requirements of sales customers over the course of each year.  The contracting of all resources 19 

needed to provide service to sales customers includes the filing of the ACP with the 20 

Commission in the spring of each year.  After Commission review and acceptance of the ACP, 21 

the required commodity, storage, and pipeline resources are contracted for, as necessary, with 22 

third-party suppliers of these resources. 23 

The ACP details the proposed contracting of resources that are needed to meet the forecast 24 

requirements of RS 1 to RS 7 sales customers for the upcoming gas contract year under all 25 

weather conditions, ranging from normal loads to design loads.  The ACP objectives, which 26 

have been accepted by the Commission and remained consistent, are as follows:  27 

 To contract for resources that ensure a balance of security, diversity, and reliability of gas 1.28 

supply in order to meet the design day (peak) demand for the core market (firm supply 29 

customers) and the annual requirements, while minimizing the overall cost of the portfolio.  30 

 To develop a mix of resources in the portfolio that provides contract flexibility for resources 2.31 

based on consideration of short term and long term planning needs, and evolving market 32 

dynamics. 33 

                                                
168

  Spectra Energy’s Firm Transportation Service allows for the movement of gas south from a receipt point at 
Compressor Station No. 2 (Station 2) to a delivery point within the Huntingdon Delivery area. 
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 1 
Figure 10-1 below shows the forecast design (peak) load and the normal load and how they are 2 

served by the various resources contracted by FEI.  Figure 10-1 demonstrates the need to have 3 

a diverse set of firm resources that are capable of delivering gas when and where the load is 4 

required on any given day. 5 

Figure 10-1:  ACP Resources Available to Meet Design and Normal Loads 6 

 7 

The supply of gas above the baseload commodity (as denoted by the Baseload Supply 365-Day 8 

blue-colored band in Figure 10-1) is provided by resources contracted as part of the midstream 9 

portfolio. The midstream portfolio includes resources such as seasonal and peaking gas supply, 10 

storage capacity, and transportation capacity on third-party pipelines.  All regional third-party 11 

pipeline and storage resources contracted by FEI must be available on a firm basis to provide 12 

security of supply under all weather conditions and to deal with operational emergencies and 13 

planned or unplanned system outages.  14 

The design day or peak day forecast is determined through extreme value analysis modelling of 15 

the expected coldest day temperature (i.e., the coldest day expected to occur once every twenty 16 

years). The design day load forecast is determined by applying the expected coldest day 17 

consumption (based on the relationship between consumption and temperature) and multiplying 18 

it by FEI’s current customer accounts within its various operating regions.   19 

The annual normal load forecast is determined by applying the consumption based on the 20 

average daily temperature for the past ten years to the forecast number of FEI customer 21 
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accounts within its various operating regions.  This calculation is made to produce a forecast for 1 

each day of the year.  2 

FEI continually assesses the regional supply and demand situation for available resources while 3 

also evaluating the requirement to develop new resources or infrastructure in order to meet its 4 

dynamic needs. This review is included in each filing of the ACP and it helps to plan the 5 

resource requirements beyond the immediate gas year to a three to five year time frame. 6 

Longer-term planning is important because certain resources considered in the ACP may be 7 

limited or controlled by third parties who may restrict or even eliminate their renewability after 8 

existing contracts expire.  The development of comparable new regional resources may require 9 

several years to assess, garner necessary regulatory approvals, and construct before being 10 

implemented into the portfolio.  An overview of the marketplace in which FEI must procure these 11 

resources is provided below.  12 

  Regional Marketplace Overview 10.2.213 

The regional marketplace for gas supply, pipeline transportation and storage services that are 14 

employed by FEI and neighbouring utilities in the Pacific Northwest is limited and utilized to 15 

serve large load centers in the winter months.  During periods of extreme weather, the 16 

resources can be constrained and operate at capacity to service the needs of the region.  The 17 

marketplace in B.C. and the Pacific Northwest does not have the liquidity and flexibility of the 18 

Alberta marketplace with respect to access to intraday spot gas purchases and sales, and the 19 

availability of a large number of storage services.  20 

The regional marketplace where gas supply is received by FEI to bring into its distribution 21 

system and an overview of gas trading hubs is shown in Figure 10-2 below.   22 
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Figure 10-2:  FEI's major interconnecting points and location of gas trading hubs 1 

 2 

The majority of gas in the regional marketplace is bought and sold by FEI and other Pacific 3 

Northwest utilities at the Sumas and Station 2 hubs, located along Spectra Energy’s T-South 4 

pipeline system.  These two hubs have a very limited intraday marketplace and no published 5 

intraday prices that are posted on electronic bulletin boards.  Almost all gas sales and purchase 6 

transactions at these two hubs are conducted on a “day out” basis by utilities and shipper 7 

agents based on the next day’s forecast demand of their respective customer groups.  Some 8 

volumes of gas are also purchased from the AECO/NIT market in Alberta and delivered each 9 

day to the eastern region of FEI’s system. 10 

In the unlikely event that FEI purchases gas intraday at Station 2 or AECO/NIT, there may not 11 

be adequate pipeline capacity available to transport that supply to the required market center. 12 
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Consequently, FEI and its neighbouring regional utilities rely primarily on storage services 1 

available within the region, accompanied by firm pipeline capacity, as a source of gas supply to 2 

meet demand and balance their pipeline systems for intraday load swings.  3 

The same regional pipelines and storage services that are contracted in FEI’s portfolio are also 4 

accessed and relied upon by other large neighbouring utilities, resulting in a constrained 5 

marketplace for limited resources.  As such, FEI must assess the marketplace continually and 6 

secure firm contracts for midstream resources, with the ability to extend or renew the contracts, 7 

to ensure that these resources remain available to meet the requirements of FEI’s sales 8 

customers year after year. 9 

  FEI Daily System Operations  10.2.310 

Gas supply is received by FEI each day on behalf of both sales customers and transportation 11 

customers.  Transportation customers deliver gas daily at designated interconnecting points of 12 

FEI’s system with third-party pipelines, since transportation customers are responsible for 13 

procuring their own upstream contracts directly.  Sales customers’ daily business is conducted 14 

by FEI under the ESM.  The ESM is a framework under which sales customers have a choice of 15 

commodity supplier (shipper agents or FEI) while all other key functions are performed by FEI.  16 

Shipper agents managing the gas supply requirements for transportation customers must 17 

provide gas to FEI at prescribed supply hubs, which are trading points on external pipeline 18 

systems where natural gas is transacted: namely, at Station 2 and at AECO/NIT (shown in 19 

Figure 10-2 above).  Regardless of sales customers’ commodity provider, FEI is responsible for 20 

receiving the gas at the supply hubs and transporting it on FEI’s system for final delivery to 21 

customers. 22 

10.2.3.1 FEI Available Resources for Sales Customers  23 

FEI has a diverse set of gas supply resources in order to meet the demand of sales customers 24 

daily, within the day and over the course of the year.  Throughout the year, FEI prioritizes the 25 

use and optimization of available resources in order to meet daily load in the following way: 26 

 Gas from year-round (i.e., baseload) or seasonal supply contracts are usually drawn first 27 

to meet load.  28 

 Resources such as storage are deployed as required depending upon the type of 29 

storage contract and weather conditions.  Storage contracts with a longer duration of 30 

deliverability (i.e., Aitken Creek) are used sooner to provide supply into the System, 31 

while storage contracts with fewer days of deliverability (i.e., Jackson Prairie, Mist) are 32 

used more sparingly to meet colder weather of shorter duration.   33 

 On-system LNG is used only under extreme or peak weather and emergency situations 34 

due to its limited availability and refilling characteristics.  35 

 36 
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The purpose of this plan is to ensure that these resources will be available for use when 1 

required, or mitigated to the extent possible when they are not needed, as part of an overall plan 2 

to manage the portfolio cost effectively for customers.  3 

10.2.3.2 FEI Daily Load Balancing Functions 4 

Gas supply is managed on a “day out” basis whereby supply is nominated/ordered a day ahead 5 

to meet the next day’s expected demand.  The day’s supply arrangements are coordinated by 6 

FEI and shipper agents to meet their respective customers’ forecast demand at the various 7 

locations.  However, during the actual gas day, as the supply gets delivered, the actual 8 

difference between supply and demand varies, for a number of reasons, from the quantity 9 

estimated the previous day.  10 

The factors that influence System load swings each day include: 11 

 Hourly changes in temperature and weather conditions, which impacts load swings caused 1.12 

by heat sensitive customers.  13 

 Dynamic consumption levels for customers with industrial process loads.  These load 2.14 

swings can be much more severe during cold weather, resulting in a large shortfall or 15 

surplus of gas within the distribution system.  16 

 Supply cuts experienced due to upstream system or plant upsets resulting in a shortfall of 3.17 

gas supply entering FEI’s system to meet demand. 18 

 19 
FEI’s diversified portfolio of resources plays a significant role in how these daily swings are 20 

managed on FEI’s System.  21 

FEI balances the System by each day’s end, which involves using the resources approved in 22 

the ACP regardless of the customers or customer groups causing the imbalance.  Gas supply 23 

must be made available in an expeditious manner when there is a gas shortage due to demand 24 

changes and, conversely, excess gas supply must be dissipated out of the System so that the 25 

pipeline operates within prescribed tolerance levels and pipeline pressures are maintained.  In 26 

these circumstances, FEI and shipper agents must manage and adjust the supply requirements 27 

to accommodate gas variations intraday.  ACP resources are used almost every day of the year, 28 

except under rare extreme weather conditions or emergency situations when tighter restrictions 29 

are placed on transportation customers, as discussed in the next section. 30 

Figure 10-3 below illustrates daily system load balancing when the total supply does not match 31 

the total demand on FEI’s System, causing a daily System imbalance. 32 
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Figure 10-3:  Daily System Load Balancing Overview 1 

 2 

10.2.3.3 Restricted Period System Operations  3 

During periods of cold or extreme weather or operational issues that cause a disruption on the 4 

System, FEI imposes restrictions on transportation customers to better match supply with 5 

demand and maintain balancing tolerances each day.  FEI imposed supply restrictions often 6 

result in transportation customers over-delivering gas supply to avoid charges imposed when 7 

their demand exceeds supply. 8 

While over deliveries by transportation customers may reduce the level of resource deployment 9 

for sales customers on certain days, FEI would need to deploy its resources on subsequent 10 

days to return the excess supply back to the transportation customers.  11 

The daily requirements of sales customers must be met under all weather conditions including 12 

emergency situations through the procurement of midstream resources by FEI and the provision 13 

of daily baseload commodity supply by both FEI and Customer Choice marketers.   As such, in 14 

managing supply for its sales customers, FEI cannot rely on the possibility that transportation 15 

customers will over-deliver gas into the system.  There is no certainty as to which days and how 16 

much over-delivery will occur, if any, during restricted periods.  The usefulness of transportation 17 

customers’ over-delivery depends on where it occurs on FEI’s pipeline System relative to where 18 

a shortfall of gas occurs.  For example, an over-delivery of gas in the Interior region of the 19 

System may not be able to satisfy the need for gas on the Lower Mainland. 20 
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10.2.3.4 Pipeline Balancing Agreements 1 

The total gas supply received at FEI’s interconnecting points with other external pipelines must 2 

be balanced.  Balancing agreements are in place to account for differences encountered 3 

between the nominated gas flow for a gas day and the actual physical gas flow.  These 4 

agreements allow interconnecting pipelines to assist each other for a variety of operational 5 

reasons as the flow of gas from one system to another is typically significant. 6 

Gas “drafted” from or “packed” 169 by FEI on third-party pipelines must fall within the contractual 7 

operating daily balancing provisions.  Imbalances must trend towards zero as soon as possible 8 

in the ensuing days.  Gas that is drafted or packed excessively on pipelines such as Spectra 9 

Energy’s T-South pipeline could have commercial ramifications pertaining to price movements 10 

at the trading hubs on ensuing days, should the pipeline immediately remedy the imbalance 11 

situation. These marketplace price movements could be more amplified during cold weather 12 

events. 13 

FEI’s balancing agreements with its interconnecting pipelines are in place to facilitate 14 

operational support and assistance between the pipeline systems.  The balancing agreements 15 

are not intended to act as a resource for provision of gas supply to manage system load swings.   16 

10.3 TRANSPORTATION CUSTOMER BUSINESS MODEL  17 

 Introduction 10.3.118 

Transportation service is available to large commercial and industrial customers on FEI’s 19 

System to source their own gas, either from a shipper agent or on their own, and have the gas 20 

delivered directly to FEI’s System at an interconnecting point170.  Once FEI receives the gas at 21 

the specified interconnecting point, FEI will move the gas through the System for delivery to 22 

customers’ premises.  23 

Although FEI’s approximate 2,500 transportation customers represent only 0.2% of the total 24 

number of FEI customers, transportation customer volumes constitute approximately 40% of the 25 

total annual throughput on FEI’s System.  Thirteen transportation shipper agents currently 26 

manage supply and demand requirements for transportation customers. 27 

Since its inception in 1993, the transportation model has operated well, as it has allowed 28 

customers with different load profiles to manage their gas supply requirements to fit their 29 

business needs.  However, FEI believes amendments to the transportation model are required 30 

at this time.  FEI is of the opinion that the transportation balancing rules need to be revisited and 31 

updated in order to reflect updated industry practices and operating procedures with third-party 32 
                                                
169

  On a day when customer demand is greater than the delivered gas supply, this imbalance results in a “draft” on 
FEI’s System. Conversely, when customer demand is less than the delivered gas supply, this imbalance results in 
a “pack” or gas left on FEI’s System. 

170
  As defined in the transportation rate schedules, an interconnect point “means a point where the FortisBC Energy 
System interconnects with the facilities of one of the Transporters of FortisBC Energy, as specified in a 
Transportation Agreement”. 
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pipelines and improved efficiencies and sophistication in today’s gas supply market.  Current 1 

technology permits customers and shipper agents to access daily consumption data. This 2 

allows FEI and transportation customers to better manage and match gas supply and demand 3 

on a daily basis. 4 

In the following sections, the key aspects of the transportation model are provided, including 5 

daily and monthly balancing provisions, the balancing tolerance, and associated balancing 6 

charges.  For each of these key aspects, FEI is proposing changes that will adjust the business 7 

rules to incent tighter balancing on FEI’s System. 8 

 Transportation Services Operating Model 10.3.29 

FEI’s ESM, used for its sales customers and the transportation business model, operates 10 

independently to serve distinct sets of customers.  While the ESM and transportation models 11 

are separate, FEI is required to balance the System as a whole, which includes imbalances 12 

caused by transportation customers.  This method of balancing the System as a whole is 13 

necessary and valuable, as it allows FEI to proactively manage the total System operations 14 

safely and efficiently each day of the year while also reducing the risks and overall costs to 15 

customers.  16 

Under the ESM, FEI contracts for resources to meet core market demand throughout the year. 17 

Transportation customers share the same responsibility to contract for resources to meet their 18 

demand throughout the year.  Transportation customers are required to provide their best 19 

estimate of the quantity of gas that will actually be consumed each day.  For example, Section 20 

8.2 of Rate Schedule 22 includes the following requirement:   21 

The Shipper's Requested Quantity each Day will equal the Shipper's best 22 

estimate of the quantity of Gas the Shipper will actually consume on such Day. 23 

 24 
In addition, Section 3.1 of the Shipper Agent Agreement states: 25 

The Shipper Agent is responsible for the management of all Balancing Gas for 26 

the Group and its members. 27 

 28 
As such, customers and shipper agents under the transportation model are expected to make 29 

best efforts to bring on sufficient supply to meet customer demand. 30 

 Transportation Rate Schedules Overview 10.3.331 

The intent of the transportation model is to give customers a greater service choice, and in 32 

doing so, provide a business structure for shipper agents and transportation customers to 33 

manage their gas supply needs on FEI’s System.  Subject to eligibility, customers can choose to 34 

take service under transportation rate schedules that allow for firm or interruptible transportation 35 

capacity on FEI’s System.  If taking transportation service, the shipper agent or customer is 36 
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required to manage supply into the System.  However, FEI manages the System as a whole on 1 

a daily basis. 2 

The transportation model rate schedules with the terms and conditions of the transportation 3 

service include RS 22, RS 22A, RS 22B, RS 23, RS 25 and RS 27.  Some the key aspects of 4 

these rate schedules are as follows:  5 

 RS 22 customers may elect for firm or interruptible transportation service on FEI’s 6 

System171.   7 

 RS 22 and RS 22A customers are required to be daily balanced, meaning that gas 8 

supply and demand must be balanced on a daily basis.  Customers that elect these rate 9 

schedules receive a daily balancing service from FEI for under-deliveries up to 20%. As 10 

well, these customers may also incur charges for daily balancing gas if inventory levels 11 

go below zero.  12 

 RS 22A and RS 22B were created in the Inland and Columbia regions, respectively, and 13 

apply to large industrial customers specifically listed. These tariffs are closed and 14 

unavailable for enrolment by new customers.  15 

 RS 23 and RS 25 provide customers with firm transportation service on FEI`s System 16 

and customers under these schedules can currently be balanced monthly.  This means 17 

that by month end, the aggregate supply of gas over the month must balance with the 18 

aggregate demand.   19 

 RS 27 provides for fully interruptible transportation service for large volume customers 20 

which can currently be balanced monthly.  21 

 22 
Aside from RS 22 and RS 22A, customers under the other transportation rate schedules do not 23 

receive a balancing service throughout the month; however, FEI will balance these customers 24 

by month end if the total demand is greater than the total supply delivered. 25 

Figure 10-4 below is a breakdown of the approximate throughput by rate schedule in the year 26 

2015, and the associated number of customers under rate schedule. 27 

                                                
171

  There is only one RS 22 customer on FEI’s system that has a small amount of firm service.  
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Figure 10-4:  2016 Forecast Transportation Throughput Volume by Rate Schedule and  1 
Customer Count  2 

 3 

*Includes RS 22/RS 22A/RS 22B, Joint Venture and BC Hydro Island Generation 4 

 Customer Pooling  10.3.45 

FEI’s transportation model allows customers to be either daily or monthly balanced, with the 6 

exception of customers served under RS 22, which must be daily balanced.  Shipper agents are 7 

also permitted to pool their customers in daily or monthly balanced groups.  Each shipper agent 8 

is permitted to have one daily and one monthly balanced group for each receipt or 9 

interconnecting point on the System.  FEI permits grouping or pooling of customers, which 10 

allows shipper agents to operate within the tolerance limits to manage the overall load of its 11 

customer group.  The percentage of customers that balance in daily and monthly groups and 12 

their respective annual demand is shown below in Table 10-1. 13 

Table 10-1:  Daily and Monthly Balancing Pools 14 

 15 

While there are a higher percentage of customers pooled in monthly balanced groups, daily 16 

balanced group customers represent a higher load percentage on the system.  17 
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 Imbalance Return 10.3.51 

Imbalance return is a balancing tool in which shipper agents with daily balanced groups use 2 

their stored inventory on FEI’s System as a source of supply.  Historically, FEI limits the amount 3 

of imbalance return to 40,000 GJ/Day in the Interior and 40,000 GJ/Day in the Lower Mainland 4 

(including Vancouver Island).172  Shipper agents submit requests to FEI to use a portion of the 5 

available amount, and quantities are allocated by FEI.  6 

FEI has observed that on a typical day when imbalance return is authorized for a shipper agent, 7 

that shipper agent will combine the allocated portion of its inventory with physical supply made 8 

available at the interconnecting point to meet the demand of its customer group.  9 

When colder weather or operational restrictions occur, FEI reduces or eliminates the availability 10 

of imbalance return. FEI provides as much notice as possible when the availability of this 11 

service changes.  When imbalance return is eliminated due to colder weather or for operational 12 

purposes, daily balanced groups must supply enough physical gas supply to meet demand (and 13 

not rely on their inventory), or balancing charges apply.  Conversely, monthly balancing groups 14 

do not have the same requirements to balance daily and, therefore, have the ability to under-15 

deliver to the System under these circumstances. 16 

  Balancing Tolerance and System Inventory 10.3.617 

Daily and monthly balanced customers can incur charges when imbalance tolerances are 18 

exceeded.  As set out in the transportation service rate schedules, FEI may, for any reason and 19 

for any length of time, interrupt or curtail gas balancing tolerances as needed.  When imbalance 20 

tolerances are reduced, FEI provides customers or shipper agents with as much notice as 21 

possible; however, FEI has the right to impose limitations, either through reduced or eliminated 22 

imbalance return or supply and capacity restrictions, within the same day with not less than four 23 

hours’ notice, unless prevented by Force Majeure. The following sections describe the 24 

balancing tolerances FEI can impose as required:   25 

 For daily balanced customers, under normal day conditions, the balancing tolerance is 26 

20%.  This means that if a transportation customer’s under-deliveries exceed the 20% 27 

tolerance, balancing charges will apply.  These charges are currently $0.30/GJ in the 28 

summer (April to October) and $1.10/GJ in the winter (November to March).  29 

 Monthly balanced customers have no daily balancing tolerances, but must end the 30 

month with a zero or positive inventory imbalance.  Given this, monthly balanced groups 31 

typically do not match supply with demand on a daily basis. 32 

 When colder weather or operational issues occur, FEI may reduce or eliminate 33 

imbalance return.  This means that daily balanced customers must bring on sufficient 34 

physical gas supply to meet or exceed demand and not rely on their stored inventory as 35 

an additional source of supply.  When this service is withdrawn, monthly balanced 36 
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  The limit of 40,000 GJ/Day per region is the maximum FEI has found to be operationally manageable during the 
year under normal weather conditions. 
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customers remain unaffected when imbalance return is reduced or eliminated and have 1 

the ability to draft the system under these circumstances.  2 

 Under a supply restriction, FEI can reduce the balancing tolerance to 5%.  If this occurs, 3 

the tolerance is then applied to both daily and monthly balanced customers.  If the 5% 4 

tolerance is exceeded, unauthorized over-run charges will apply.  For under-deliveries 5 

for the first 5%, gas is sold to the transportation customer at the Sumas Gas Daily 6 

Midpoint price.  For under-deliveries greater than 5%, gas is sold at the greater of 1.5 7 

times the Sumas Gas Daily Midpoint price or $20.00/GJ.  8 

 If there is a problem at a specific location on the system, FEI may curtail specific 9 

interruptible customers at that location. FEI may request the customer(s) reduce their 10 

consumption to their specified daily transportation quantity (DTQ), or to disconnect from 11 

the System completely. 12 

 13 
In part due to the above described balancing provisions, the amount of inventory held on FEI’s 14 

System can vary.  Figure 10-5 below shows the actual gas deliveries (or supply) provided by 15 

transportation customers in comparison to the actual customer demand in 2015.  When over-16 

deliveries occur (i.e., daily supply is greater than daily demand), the excess supply is identified 17 

in the transportation customer or shipper agent’s account as banked inventory.  When under-18 

deliveries occur (i.e., daily supply is less than daily demand), customers or shipper agents draft 19 

from FEI’s System inventory and may incur charges for doing so.  20 

When contracting for gas supply to meet the load requirements of transportation service 21 

customers, a shipper agent secures physical supply through contracts with third parties and 22 

then nominates gas supplied from interconnecting third-party pipelines onto the FEI System. 23 

FEI’s experience is that shipper agents generally make their nominations to FEI up to 24 hours 24 

before the gas day starts, consistent with how the Station 2 and Sumas markets operate.  Given 25 

supply and demand are rarely perfectly balanced, when over-deliveries or under-deliveries 26 

occur, FEI balances the entire System as a whole using midstream resources.  27 

As seen in Figure 10-5 below, gas supply frequently deviates from demand by as much as 28 

50,000 GJ/day once the day comes to a close.  These imbalances may constitute a significant 29 

volume relative to the total daily demand on the System.  These imbalances require FEI to use 30 

midstream resources to withdraw or inject quantities of gas, often on an intraday basis, to 31 

balance the entire System.  While it is the shipper agent and/or customer’s responsibility to 32 

make best efforts to match supply and demand, under the current daily and monthly balancing 33 

provisions offered by FEI, shipper agents have not matched supply and demand on a consistent 34 

basis. 35 
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Figure 10-5:  2015 Actual Supply and Demand for Transportation Customers 1 

 2 

FEI is aware of a number of factors that contribute to this variance or mismatch between 3 

transportation customer gas supply and demand.  Shipper agents’ business practices can incent 4 

two different behaviours.  Shipper agents with daily balanced groups tend to oversupply gas to 5 

avoid penalties, while those with monthly balanced groups tend to draft the System.  Shipper 6 

agents with large monthly balanced groups at the major load centres in the Lower Mainland and 7 

Interior have the ability to draft the System and are able to do so under existing rate schedules 8 

without penalty.  9 

The penalty-free daily balancing tolerance of 20% also contributes to the mismatch of 10 

transportation customer gas supply and demand. 11 

As noted by the Commission in the determination from the Application to Amend the Balancing 12 

Charges for Rate Schedules 23, 25, 26 and 27 (Monthly Balancing Gas Application),173 FEI has 13 

the tools to ensure compliance with the rate schedules and to amend business practices to 14 

more closely align supply and demand.  The changes proposed in this Application are intended 15 

to reduce the daily imbalances currently permitted under the transportation model. 16 

FEI monitors the inventories on the System and takes into account both the daily and monthly 17 

combined supply/demand balancing inventory levels at a given location.  Under normal 18 

circumstances, FEI requests that shipper agents holding both daily and monthly balanced 19 

groups keep to a 2 to 3 day pack/draft balancing inventory level, which FEI has deemed to be 20 
                                                
173

  Commission Order G-187-14, dated December 1, 2014. 
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reasonable to manage the System as a whole.  The 2 to 3 days of inventory is based on the 1 

average consumption of the daily and monthly balanced customer groups divided by the total 2 

inventory held.  As indicated by the Commission in the Monthly Balancing Gas Application 3 

decision:  4 

The Panel observes that the tolerance equivalent to two to three days of daily 5 

load requirements is not set out in the terms of the FEI tariffs and, as a business 6 

practice, FEI can change it as required. The Panel encourages FEI to review its 7 

business practices and consider changing its allowable tolerance on imbalances 8 

from that of two to three days (which is equivalent to 6.5% to 10% of total 9 

monthly load) to a smaller tolerance such as a day or a day and a half.174 10 

 11 
Based on this directive, FEI evaluated system tolerances, which are discussed further below.  12 

As shown in Figure 10-6 below, the amount of inventory held on FEI’s System fluctuates on a 13 

month-to-month basis.  Furthermore, the inventory size is largely unpredictable, as it does not 14 

exhibit a clear seasonal pattern.  As a result, the amount of pack held on FEI’s System can 15 

frequently dip below 2 days of supply.  Figure 10-6 below illustrates the variation in the amount 16 

of inventory held for the transportation shipper agents across FEI’s entire System during 2014 17 

and 2015. 18 

Figure 10-6:  Days of Supply Held on Behalf of all Shipper Agents on FEI’s System 19 

 20 

There are provisions within the terms and conditions of the transportation rate schedules which 21 

allow FEI to manage inventory levels if necessary.  These provisions include the ability for FEI 22 

to limit or reduce inventory, to modify the shipper agent’s requested quantities to limit or adjust 23 

                                                
174

  Commission Decision and Order G-187-14, dated December 1, 2014, page 13. 
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its inventory accumulation, and to limit or remove a shipper agent’s excess inventory and return 1 

it at a later date.  Although FEI has developed a working relationship with the transportation 2 

shipper agents in managing the inventory levels on the System, FEI reviewed the current 3 

business practices as part of this Application and is proposing changes related to balancing as 4 

discussed below.   5 

 List of Customer Charges  10.3.76 

As set out in the transportation rate schedules, it is the responsibility of transportation customers 7 

and/or their shipper agents to make efforts to match gas supply and customer demand for both 8 

daily and monthly balanced customers.  The transportation rate schedules include charges 9 

which may apply when certain tolerances are exceeded.  These charges are laid out in the 10 

Table of Charges in each of the transportation rate schedules and are summarized in Table  11 

10-2 below. 12 

Table 10-2:  Transportation Charges by Rate Schedule 13 

 14 

 15 
Backstopping charges are applied when a customer’s authorized quantity of gas from the 16 

interconnecting point is less than the customer’s nominated quantity.  Replacement gas charges 17 

are applied when SCP peaking gas is not returned.  18 

The following charges are applied when balancing tolerances are exceeded:  19 

 Daily or monthly balancing gas charges can be incurred when the customer demand on 20 

the day/month exceeds the supply.  Daily or monthly balancing gas is sold by FEI to 21 

make up for the short fall.  22 

 If the gas supply is insufficient beyond the tolerance threshold, balancing premium 23 

charges also apply.  Currently, the balancing premium charge is applicable to quantities 24 

of gas needed to balance actual consumption that exceeds the greater of 100 GJ or 20% 25 

of the authorized quantity of supply. 26 
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 When colder weather or operational restrictions occur, FEI can reduce the balancing 1 

tolerance from 20% to 5%.  If under-deliveries exceed this threshold, unauthorized over-2 

run charges apply.  3 

 In the case where a customer’s gas supply is curtailed, demand surcharges will apply if 4 

the customer takes gas on the System. 5 

 6 
When any of the above charges are incurred, shipper agents have the ability to pass them 7 

directly to their own customer(s) or to pay them themselves.  8 

10.4 PRINCIPLE-BASED REVIEW OF TRANSPORTATION BUSINESS MODEL 9 

FEI examined the rules set out in the rate schedules applicable to managing transportation 10 

service customers, giving consideration to the rate design principles, research and analysis, and 11 

a jurisdictional comparison.  Based on the analysis, FEI believes that the transportation model is 12 

working well in most respects.  However, FEI identified three potential and related issues under 13 

the current business rules with regard to matching of transportation service customer supply 14 

and demand.  These are daily and/or monthly balancing provisions, the daily balancing 15 

tolerance, and the economic incentive to stay within the balancing tolerance.  Each of these 16 

issues is discussed below.   17 

 Balancing Provisions: FEI currently has two balancing options for transportation service: 18 

monthly balancing and daily balancing.  Under the current rate schedules, transportation 19 

customers are required to balance by month end or on a daily basis.  20 

 Balancing Tolerance: There are no daily balancing requirements applicable to monthly 21 

balanced customers whereas daily balanced transportation customers are held to a 20% 22 

tolerance level.  As discussed in the following sections, FEI understands that customers 23 

are capable of balancing to a tighter tolerance level and that numerous other 24 

jurisdictions require tighter tolerance levels. 25 

 Balancing Charges: Currently, there is no charge when imbalances occur within the 20% 26 

tolerance level; balancing charges only apply when imbalances exceed this level. 27 

 28 
FEI considers that the existing balancing provisions, tolerance, and charges do not adequately 29 

achieve a balance of the following rate design principles: 30 

 Principle 2 – Fair apportionment of costs among customers (appropriate cost recovery 31 

should be reflected in rates) 32 

 Principle 3 – Price signals that encourage efficient use and discourage inefficient use 33 

 Principle 4 – Customer understanding and acceptance 34 

 Principle 5 – Practical and cost-effective to implement 35 
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 Principle 8 – Avoidance of undue discrimination (interclass equity must be enhanced and 1 

maintained)   2 

 3 
In the following sections, FEI discusses the three issues noted above in more detail. Following a 4 

discussion of stakeholder feedback, FEI considers options to resolve each issue and discusses 5 

the rationale for its proposed option.  6 

 Balancing Provisions  10.4.17 

Monthly balanced customers do not incur the same charges that daily balanced customers are 8 

subject to, which does not accord with Principle 3 or Principle 8.  Monthly balanced customers 9 

can incur significant daily imbalances, with no charges or tolerance limits.  Research indicates 10 

that this is not consistent with industry practice.   11 

FEI believes that the current monthly balancing practices may lead to inefficient use of FEI’s 12 

System resources.  As discussed below, FEI proposes to require that all transportation 13 

customers daily balance, which will reduce the inequitable treatment that currently exists 14 

between monthly and daily balanced transportation customers, with the same price signals for 15 

efficient use for all transportation customers.  16 

 Balancing Tolerance  10.4.217 

When transportation customers incur large imbalances and rely upon FEI midstream resources 18 

that have been acquired for sales customers, there may not be a fair apportionment of costs 19 

among customers, which is not consistent with Principle 2.  Under normal conditions throughout 20 

the year, price signals (Principle 3) such as balancing gas charges and balancing tolerance 21 

levels are in place for RS 22 customers giving them an incentive to balance daily without using 22 

or relying on FEI for balancing.  Customers in RS 23, RS 25 and RS 27 that adhere to monthly 23 

balancing provisions are not subject to daily balancing gas charges or tolerances and, therefore, 24 

there is no price signal to encourage efficient use of System resources.  As discussed below, 25 

FEI proposes to tighten the current 20% tolerance to 10% to incent tighter balancing on the 26 

System. 27 

 Balancing Charges 10.4.328 

There is currently no direct charge for transportation customers who incur imbalances up to the 29 

20% tolerance.  In addition to tightening the tolerance to 10%, FEI is proposing to amend the 30 

balancing charges to provide an incentive to encourage more efficient use and discourage 31 

inefficient use of the FEI System resources, in accordance with Principle 3.  As discussed 32 

below, FEI is proposing a tiered charge whereby charges increase as tolerance ranges are 33 

exceeded, which achieves Principle 5. 34 
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10.5 STAKEHOLDER FEEDBACK FROM THE WORKSHOPS 1 

As part of FEI’s stakeholder engagement process discussed in Section 4, FEI circulated a 2 

Transportation Service Review Discussion Guide to interested stakeholders and held a 3 

workshop on August 12, 2016.  In this guide and workshop, FEI provided an overview of the 4 

current transportation business model and identified a number of issues with the current 5 

business rules, which facilitated discussions on a number of these topics.  These topics 6 

included daily versus monthly balancing, the balancing tolerance and associated charges, and 7 

T-South capacity.  8 

As indicated at the transportation service workshop, FEI provides value to transportation 9 

customers by balancing the System as a whole.  At the workshop, Black & Veatch presented an 10 

analysis and calculation of a balancing fee that could be applied to all transportation customers 11 

based on System throughput.  There was lack of support for a balancing fee expressed at the 12 

workshop and disagreement that Black & Veatch’s analysis accurately represented the costs 13 

shipper agents would incur in the absence of FEI’s System balancing.  Given the comments 14 

received, FEI evaluated the alternative option of tightening the daily balancing tolerance instead 15 

of charging a balancing fee.  Under this option, the responsibility or onus would remain on 16 

transportation customers to balance daily within a tighter tolerance. 17 

A summary of the workshops is provided in Section 4, detailed notes and comments from the 18 

workshops are provided in Appendix 4-2, and copies of the discussion guides are provided in 19 

Appendix 4-3 to the Application.  A summary of stakeholder feedback is provided in Table 10-3 20 

below.  The proposals included within the following sections take this feedback into account.  21 

Table 10-3:  Summary of Stakeholder Feedback for Transportation Services 22 

Topic Undertaking FEI’s Action/Response 

Monthly vs 

Daily 

Balancing 

FEI received a suggestion to 

look into a number of options for 

the balancing rules: status quo, 

monthly balancing with 

adjustments and daily balancing. 

FEI’s evaluation of the three balancing options is 

provided in Section 10.6 and 10.7 below. 

Balancing 

Tolerance 

FEI was asked about the 

existing 5% tolerance level, 

when does it happen and how 

often it occurred? 

In Section 10.7.1, FEI provides a detailed discussion 

of how and when FEI implements a supply 

restriction. Table 10-6 shows the number of days of 

supply restrictions since 2008. 
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Topic Undertaking FEI’s Action/Response 

Balancing 

Valuation 

FEI was asked to look at a range 

of methods to price balancing 

services. 

 

FEI considered another method to price the 

balancing services to transportation customers.  In 

Sections 10.7.3 and 10.7.4, FEI discusses the Black 

& Veatch valuation methodology based on FEI 

balancing the System as a whole – including the 

daily and monthly balanced groups. In lieu of 

charging a balancing fee, FEI is proposing a tighter 

tolerance to incent improved business practices and 

less reliance on FEI and midstream resources to 

balance the System. 

Daily 

Balancing 

FEI was asked to re-run the 

Replacement Cost analysis 

presented by Black & Veatch 

assuming that daily balancing 

occurred.   

This analysis was not undertaken as FEI is not 

proposing to amend the daily balancing charge. 

Balancing 

Bandwidth 

FEI was asked to evaluate 

amending the bandwidth to 10%. 

Through analysis conducted by Black & Veatch, FEI 

evaluated the cost to balance the System under 0, 

5, 15 and 20% bandwidths in Section 10.7.4.  FEI 

has assessed potential charges for a 10% balancing 

bandwidth in Section 10.7.6. 

Benefits from 

Transport 

customers 

FEI was asked to consider a 

potential offsetting effect that 

transportation customers may 

provide to sales customers. 

FEI has addressed this consideration in Section 

10.2.3.3 of this Application.  

Unauthorized 

Over-run and 

Demand 

charges 

FEI was asked to evaluate 

whether these charges are 

excessive. 

FEI determined these charges should remain in 

place. They are intended to incent transportation 

customers to avoid these charges. 

 1 

10.6 BALANCING PROVISIONS: REVIEW OF OPTIONS AND PROPOSAL  2 

 Review of Issue 10.6.13 

As discussed above, the current transportation rate schedules include both daily and monthly 4 

balancing provisions.  RS 22 customers are required to balance daily and RS 23, RS 25 and RS 5 

27 customers can balance on a monthly basis.  In order to manage a group of customers in 6 

aggregate, shipper agents may pool their customers in daily or monthly balanced groups.  Each 7 

shipper agent is permitted to have one daily and one monthly balanced group at an 8 

interconnecting point on the System (i.e., the Lower Mainland or Interior).  When RS 23, RS 25 9 

or RS 27 customers are pooled with a RS 22 customer or customers, the group as a whole must 10 

adhere to daily balancing provisions and are subject to the charges included in RS 22.   11 
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FEI observes that shipper agents with a daily and monthly balanced group at the same location 1 

(i.e., the Lower Mainland) typically over-supply their daily group, and grow a positive inventory 2 

through the month to avoid daily balancing charges.  These same shipper agents also typically 3 

under-supply their monthly group as there are no balancing tolerances on the day for monthly 4 

balanced customers, and in doing so grow a negative inventory through the month.  The shipper 5 

agents are then incented to net out or transfer imbalances from their daily to their monthly group 6 

to avoid imbalance charges at month end.  Under the transportation rate schedules, FEI 7 

administers and enables this transfer.  8 

Shipper agents today hold a total of 16 daily balanced groups and 36 monthly balanced groups 9 

at the major interconnections on FEI’s system.175  Within the 36 monthly balanced groups, there 10 

are approximately 1,865 customers whose annual load on the system is approximately 33 PJ. 11 

For the 16 daily balanced groups, there are 600 customers whose annual load on the system 12 

represents approximately 40 PJ with a total throughput of 73 PJ.  Figure 10-7 below identifies 13 

the demand by region for the 2015 year. The Lower Mainland and Interior regions are the 14 

primary load centres in B.C. 15 

Figure 10-7:  Transportation Consumption by Region (2015) 16 

 17 

 18 
Transportation customers managed in daily balanced groups are held to a 20% tolerance, 19 

whereas those in monthly balanced groups have no daily balancing tolerance and may draft the 20 

System under normal conditions through the month.  As indicated above, regardless of the 21 

balancing option, the transportation rate schedules require customers to balance their supply 22 
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  The group and customer counts were measured as at September 2016. 
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and demand.  Customers and shipper agents are required to provide a best estimate of the 1 

quantity of gas they will actually consume on a day.  When imbalances from transportation 2 

customers occur, FEI must manage the System as a whole. 3 

Monthly and daily balancing provisions result in unequal treatment between shipper agents and 4 

customers, and creates the potential for arbitrage opportunities.  Under the applicable rate 5 

schedules, FEI charges the Sumas daily price average for the month per GJ for balancing gas 6 

supplied, and the Sumas daily price is defined as the daily midpoint price.  This presents a 7 

potential price arbitrage opportunity, as there is no marketplace instrument that allows 8 

transportation customers and shipper agents to buy gas at the average Sumas daily price at the 9 

end of a month.  The monthly average of the Sumas daily prices may be different from the 10 

Sumas daily price on a given day.  Thus, shipper agents managing monthly balanced groups 11 

can take advantage of differences in the price for balancing gas supplied by FEI and the price 12 

for gas supply available in the marketplace on any day to meet their requirements, and may use 13 

balancing gas as a low-cost gas supply alternative for the benefit of either themselves and/or 14 

their customers.  15 

Research conducted by Black & Veatch for comparable utilities within Canada and the U.S. 16 

found that daily balancing is general industry practice today.176  As a large shipper on pipelines 17 

both upstream and downstream of FEI’s System177, FEI itself is required to balance daily.  18 

Larger RS 22 customers on the System are also currently required to balance daily, which 19 

matches the upstream requirement.   20 

A number of FEI shipper agents have moved their customers into an exclusively daily balanced 21 

group and are adhering already to daily balancing provisions.  Table 10-4 below provides an 22 

example of two shipper agents today, one with a large daily load profile and one with a smaller 23 

daily load profile, which manage exclusively daily balanced groups at the Lower Mainland and 24 

Interior. Table 10-4 details the approximate number of customers at each location, the 25 

approximately average daily winter load (based on the 2015/16 winter year), and the customer 26 

breakdown by rate schedule. Even with diversity in customer types and volumes, these shipper 27 

agents are able to manage the supply requirements of the group in aggregate on a daily basis. 28 

Table 10-4:  Shipper Agent Examples that hold Daily Balanced Groups Only 29 

 30 
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  Appendix 10-1, Comparison of Balancing Provisions for Selected Companies, pages 16 to 35.  
177

  FEI’s OBA to balance daily is discussed further in Sections 10.2.3.1 to 10.2.3.4. 
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The combination of improved technology and increased nomination cycles has resulted in 1 

greater ability for market participants to match supply and demand more closely on a daily 2 

basis. The examples provided here show that shipper agents with both large and small 3 

customer groups are able to manage and balance within a tighter tolerance.  FEI’s upstream 4 

and downstream pipelines have operational requirements to balance daily and, as such, 5 

balancing transportation service daily would align better operationally. 6 

Transportation customers have access to tools to amend gas requirements on the day to reflect 7 

changes in load.  For example, over the past several years, there have been technology 8 

improvements such as wireless metering,178 which allow shipper agents to access and track 9 

supply and daily consumption by customer more closely.  Through FEI’s Web Information and 10 

Nomination System (WINS), shipper agents have access to historical daily consumption which 11 

helps to forecast customer load under varied weather conditions.  12 

In April 2016, the North American Energy Standards Board (NAESB) introduced an additional 13 

gas nomination cycle, ID3, which provides greater flexibility to adjust supply requirements as a 14 

result of load changes. The additional gas cycle has been beneficial for utilities like FEI that hold 15 

firm resources to adjust nominations within the day in response to load swings.  16 

In summary, the combination of improved technology and increased nomination cycles has 17 

resulted in greater ability for market participants to match supply and demand more closely on a 18 

daily basis.   19 

 Options Analysis 10.6.220 

FEI has evaluated the following three options to address the possible changes to the daily and 21 

monthly balancing practices: 22 

 Status quo; 1.23 

 Modify terms to monthly balancing; and 2.24 

 Move exclusively to daily balancing for all Rate Schedules. 3.25 

 26 
Each of these options is discussed and evaluated in further detail below. 27 

10.6.2.1 Balancing Option 1 – Status Quo 28 

The status quo option would maintain the existing provisions for daily and monthly balancing for 29 

transportation customers and FEI would continue to require daily balancing for RS 22 30 

customers.  31 

FEI believes that maintaining the status quo is not the best option as it does not address the 32 

equality and arbitrage issues identified above.  If no changes are made to the current balancing 33 
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  FEI has made significant advancement in meter reading accuracy and reliability. Measurement devices have 
evolved from wired devices that required a telephone line to wireless technology. 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 10:  TRANSPORTATION SERVICE REVIEW PAGE 10-25 

rules, then an uneven playing field for shipper agents would continue to exist.  Two types of 1 

balancing provisions exist within the model today, and with that, two different balancing 2 

practices are observed.  Under this option, the business practices of the shipper agents would 3 

continue as they do today, where they over-supply the daily groups and under-supply the 4 

monthly groups, creating an opportunity for price arbitrage at the expense of other customers. 5 

As indicated in the Commission determinations from the Monthly Balancing Gas Application, 6 

FEI was asked to determine “the appropriate rate design mechanism to incent the appropriate 7 

behaviour not just at month-end but during the month as well.”179  If the status quo was retained, 8 

the Commission’s objective would not be achieved.   9 

10.6.2.2 Balancing Option 2 – Modified Monthly Balancing 10 

Another option would be to retain monthly balancing practices and to impose increased 11 

balancing charges for customers.  In the Monthly Balancing Gas Application filed in 2014, FEI 12 

proposed to increase the cost of the monthly balancing gas charge to more appropriately incent 13 

shipper agents to become accountable to balance their groups.  14 

In light of the review and evaluation of the Commission directives from the Monthly Balancing 15 

Gas Application contained in Section 3.4, the option to continue with Monthly balancing going 16 

forward is not being proposed.  The industry tools now exist to balance the System on a daily 17 

basis in the interest of fairness across all customer types. 18 

10.6.2.3 Balancing Option 3 – Daily Balancing 19 

The third option would be to remove the monthly balancing provisions entirely and move all 20 

transportation customers to daily balancing.  Based on the principle of fairness, this option 21 

would treat all customers and shipper equally.  Daily balancing also addresses concerns 22 

regarding arbitrage opportunities within the current monthly balancing provisions in the 23 

transportation rate schedules.  Daily balancing is consistent with industry practice and available 24 

technology. 25 

Exclusive daily balancing satisfies the Commission’s directive from the Monthly Balancing Gas 26 

Application decision that FEI determine the “appropriate rate design mechanism to incent the 27 

appropriate behaviour not just at month-end but during the month as well.”180 28 

 Balancing Proposal 10.6.329 

FEI recommends eliminating the existing monthly balancing provisions entirely for the 30 

transportation model and requiring all transportation customers in all service areas to balance 31 

daily.  FEI is held to daily balancing at the major interconnecting points at the Lower Mainland 32 

and Interior, and in the interest of fairness, FEI proposes that daily balancing provisions apply 33 

equally across all regions.  34 
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  Commission Decision and Order G-187-14, dated December 1, 2014, page 22. 
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  Ibid. 
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Consistent with the rate design principles, eliminating the monthly balancing provisions will lead 1 

to more efficient use of FEI system resources (Principle 3), more fairly apportion FEI System 2 

resource costs (Principle 2), and will reduce or eliminate concerns over arbitrage opportunities 3 

which exist under the current rules against customers required to balance daily (Principle 8).   4 

The rules for daily balancing are easy to understand (Principle 4), and practical for FEI to 5 

implement (Principle 5). 6 

Implementing daily balancing requirements will not affect shipper agents that are already 7 

adhering to daily balancing with customers on RS 22.  Daily balancing will also satisfy the 8 

Commission directives cited in Section 3.4.  9 

10.7 BALANCING TOLERANCE AND CHARGES: REVIEW OF OPTIONS AND 10 

PROPOSAL 11 

While the sales and transportation business models exist independently, FEI balances the 12 

System on behalf of both sales and transportation customers using midstream resources 13 

contracted by FEI, and paid for by sales customers.  Transportation customers receive a benefit 14 

from these resources when FEI balances the System as a whole each day.  When 15 

transportation customers over-deliver, there is no benefit provided to sales customers, as FEI 16 

already holds sufficient midstream resources under its ACP to meet sales customers’ gas 17 

demands.  In the event that transportation customers store gas on the System, FEI is required 18 

to return it on a subsequent day, which also has impacts on the System. The following section 19 

discusses the benefit transportation customers receive and potential options to amend the 20 

balancing tolerance to incent greater balancing efficiencies.  21 

 Transportation Balancing Tolerances and Overview 10.7.122 

Most days of the year, the System operates under normal conditions.  Under normal conditions, 23 

customers within daily balanced groups are required to adhere to a 20% balancing tolerance.  A 24 

balancing charge applies when a transportation customer under-delivers (meaning demand is 25 

greater than supply) beyond the 20% tolerance.  The tolerance is applied based on a “greater 26 

of” formula.  When authorized supply plus the greater of 120% or 100 GJ is insufficient to meet 27 

demand for a day, balancing charges will apply. Charges are $1.10/GJ in the winter and 28 

$0.30/GJ in the summer.  29 

In the example below in Figure 10-8, a shipper agent made supply arrangements of 10,000 GJ 30 

and the total demand was 15,000 GJ.  Based on the tolerance calculation, FEI provides a 2,000 31 

GJ tolerance before charges would be applied on the remaining under-delivery of 3,000 GJ.  If 32 

this scenario occurred in the winter months, November to March, the total charge would equal 33 

$3,300.  In the summer, from April to October, the total charge would equal $900. 34 
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Figure 10-8:  Example of 20% Balancing Tolerance and Charges Applied  1 

 2 

 3 
Shipper agents managing daily balanced groups use the imbalance return service, which allows 4 

them access to their “banked” inventory on FEI’s System.  To build on the previous example, 5 

when imbalance return is authorized,181 as shown in Figure 10-9 below, shipper agents can use 6 

their inventory as a source of gas supply in addition to the authorized supply at the 7 

interconnecting point. The authorized supply at the interconnecting point is 10,000 GJ combined 8 

with the amount of authorized imbalance return of 3,000 GJ for a total of 13,000 GJ. FEI then 9 

applies the tolerance calculation to determine if under-deliveries exceeded the tolerance. In this 10 

case, the shipper agent over-delivered by 600 GJ and no charges were incurred. 11 

Figure 10-9:  Example of 20% Balancing Tolerance and Charges Applied with Imbalance Return 12 

 13 

When colder weather or operational restrictions occur, FEI reduces or eliminates the availability 14 

of imbalance return as required. This level of imbalance return is managed within WINS.  FEI 15 
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  While FEI may authorize imbalance return, the amount of supply to be used from inventory depends on the 
amount of inventory banked in the account. If there is no inventory, no additional supply will be added to the 
physical day supply. 
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provides notice to the extent practicable when this service is amended by email and notices on 1 

its website.  When imbalance return is eliminated due to colder weather or for operational 2 

purposes, shipper agents managing daily balanced groups must then bring on enough physical 3 

supply to meet demand (and not rely on their inventory) or balancing charges will apply.  4 

Conversely, shipper agents managing monthly balancing groups do not have the same 5 

requirements to balance daily and therefore have the ability to draft the System under these 6 

circumstances. Table 10-5 below identifies the number of days FEI reduced or eliminated 7 

imbalance return by year and location between 2008 and 2015. 8 

Table 10-5:  Days of Reduction or Elimination of Imbalance Return by Location 9 

  10 

Weather is a primary driver that influences the availability of imbalance return.  For instance, 11 

imbalance return availability was significantly impacted in 2008 due to prolonged cold periods 12 

during the winter months, and overall, the average load was 11% above normal. In the event of 13 

sustained colder weather or near design temperatures, FEI can issue a supply restriction which 14 

applies to all customers and groups, both daily and monthly.  Similar to the management of 15 

imbalance return, FEI uses WINS to impose supply restrictions with the requirement to “hold” 16 

shipper agents to their authorized supply. Under these circumstances, shipper agents must 17 

bring on physical supply as they are unable to use their inventory and all customers or groups 18 

must balance daily and adhere to a 5% balancing tolerance.  Historically, FEI imposes supply 19 
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restrictions at FEI’s major load centres in the Lower Mainland and Interior service areas.182  If 1 

under-deliveries occur, customers may be subject to unauthorized over-run charges.  2 

Figure 10-10 below demonstrates how unauthorized over-run charges are calculated.  As 3 

shown below, the scenario shows an under-delivery of 5,000 GJ.  Charges are calculated based 4 

both on the first 5% balancing tolerance and for demand over the 5%.  The first 5% is calculated 5 

based on the authorized supply of 10,000 GJ, which equals 500 GJ.  The charge for the first 6 

500 GJ is the Sumas Gas daily price.  The charge for demand over 5% or 4,500 GJ is the 7 

greater of one and a half times the Sumas Gas daily price or $20. 8 

Figure 10-10:  Example of 5% Tolerance under a Supply Restriction and Associated Charges 9 

 10 

Table 10-6 below lists the number of days FEI imposed a supply restriction in the Lower 11 

Mainland and Interior regions from 2008 to 2016. 12 
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  Typically, FEI issues a supply restriction in the major load centers of the Lower Mainland and Interior regions. Due 
to the small load in the Columbia region, it has not been necessary from an operational standpoint to restrict this 
region historically. 
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Table 10-6:  Days of Supply Curtailment by Region
183

 1 

 2 

Historically, FEI has imposed few supply restrictions, with the exception of 2008 and 2014 3 

where colder, sustained weather was responsible for the restrictions.  4 

 System Balancing – Industry Practices (Black & Veatch) 10.7.25 

Industry-wide, balancing provisions can differ substantially between local distribution companies 6 

(LDCs) based on regional infrastructure differences.  For example, balancing provisions can be 7 

relatively stringent for LDCs (such as FEI) with service territories adjacent to major natural gas 8 

market hubs in order to reduce the opportunity for shipper agents to profit from price swings by 9 

running imbalances to transport gas in excess of their contracted transportation quantity. 10 

Further, many LDCs offer distinctive “balancing services” that work to maintain favourable 11 

system conditions by allowing shipper agents the flexibility to incur imbalances when 12 

operationally feasible. 13 

However, there are common practices in setting balancing provisions that are typical of LDCs 14 

across North America.  LDCs typically require customers to balance on a daily and/or monthly 15 

basis.  Imbalances are measured at the end of each day or each month and checked against a 16 

set balancing tolerance (also known as a threshold, or a dead-band).  The imbalance is 17 

quantified according to a schedule of imbalance charges for quantities that exceed the 18 

threshold.  Since most LDCs’ balancing provisions have a similar structure, it is possible to 19 

compare how stringent or lenient balancing thresholds and charges are based on how these 20 

provisions compare to that of an LDC’s peers. 21 
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  The 2016 data is to September 30, 2016. 
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Black & Veatch was tasked by FEI to research the balancing provisions of a sampling of LDCs 1 

in the U.S. and Canada in order to compare FEI’s balancing provisions. The LDCs that were 2 

examined were typically large LDCs with a mix of transmission and distribution assets on their 3 

system.  As shown in the map in Figure 10-11 below, many LDCs across the U.S. and Canada 4 

set balancing thresholds at approximately 5%, a level applicable to both monthly and daily 5 

balanced transportation service customers.  Thresholds rarely exceed 10%, and sometimes are 6 

as low as 0%.  This research found that FEI’s current balancing provisions are substantially 7 

more accommodating than its North American LDC peers. 8 

Figure 10-11:  Comparison of Selected Balancing Provisions among North American LDCs 9 

 10 

  FEI System Balancing Issues  10.7.311 

Under current balancing provisions between monthly and daily groups and the 20% tolerance 12 

limits, FEI’s System is subject to large fluctuations in gas demand from transportation customers 13 

that is often not offset by matching gas supply deliveries.  Even after adjusting for monthly true-14 

up transactions (i.e., when a shipper agent with a monthly balanced set of accounts offsets its 15 

cumulative imbalance position, or inventory, with its daily balanced accounts at the end of each 16 

month to avoid monthly imbalance charges), FEI manages the System as a whole when supply 17 

and demand is not equally matched.  Imbalances that exceed the threshold at each 18 

interconnecting point require the use of resources on FEI’s System, typically by injecting excess 19 

gas into storage or withdrawing gas from storage in order to meet the transportation customers’ 20 

delivery imbalance swings.  21 

Figure 10-12 below shows the extent to which the aggregate imbalances varied or fluctuated 22 

daily on FEI’s System (including transportation customers) in 2015. 23 
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Figure 10-12:  Aggregate Adjusted Imbalance (2015) 1 

 2 

These fluctuations occur in part due to monthly balanced shipper agents’ ability to under-supply 3 

the FEI’s System daily, and also due to the relatively liberal 20% balancing threshold that is 4 

currently permitted. 5 

To address frequent balancing fluctuations, FEI uses storage and associated pipeline resources 6 

that are currently paid for entirely by FEI’s sales customers, which includes contracted capacity 7 

at the Mist storage facility, the Jackson Prairie storage facility, and Northwest Pipeline (NWP).  8 

As such, under the current transportation rate schedules, sales customers are paying for 9 

services that are also used by transportation customers, which means that the two major 10 

customer groups are not equally paying for services received. 11 

  FEI Value of Balancing Service – Summary of the Black & Veatch 10.7.412 

Study 13 

Transportation customers who maintain large imbalances within the month are receiving value 14 

from FEI’s midstream resources.  Black & Veatch was tasked by FEI to estimate the value of 15 

this service.  In the Application to Amend the Monthly Balancing Charges for Rate Schedules 16 

23, 25, 26 and 27, the Commission directed FEI to evaluate the extent to which FEI uses core 17 

gas cost resources to balance the overall transportation service imbalances for each day and 18 

the cost to the sales customers.184  The research and analysis to derive the replacement costs 19 

below addresses this directive.  A summary of this study is provided below, and the entire report 20 

is provided in Appendix 10-1.   21 

Black & Veatch developed a methodology to calculate the estimated replacement cost that 22 

transportation customers or shipper agents would have to incur to secure the balancing services 23 
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  Commission Decision and Order G-187-14, dated December 1, 2014, page 22. 
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currently provided by FEI (the Replacement Cost Analysis).  As indicated in Table 10-7 below, 1 

the balancing service that FEI provides has market value. 2 

Table 10-7:  Replacement Cost of Balancing Services (Base Case) 3 

 

Total Replacement 

Costs $/GJ 

10% $3,489,109 0.048 

15% $6,508,586 0.090 

20% $8,617,227 0.119 

 4 

The 20% base case analysis shows that the current threshold provided by FEI provides 5 

$0.119/GJ of value to shipper agents, as measured by the replacement cost of each shipper 6 

agent securing the service elsewhere.  Furthermore, the value of balancing services provided by 7 

FEI decreases with more stringent balancing tolerances at 15% and 10%.  Table 10-7 above 8 

provides a starting point for discussions on how to set balancing service levels and associated 9 

charges based on the preferences of FEI’s transportation customers; a more flexible threshold 10 

is associated with higher costs.185 11 

Taken as a whole, the replacement cost analysis shows that the balancing service FEI provides 12 

has market value.  While there are several assumptions that could be adjusted to change the 13 

base case value, all results point toward a relatively constant range of values.  For the 20% 14 

threshold case, which corresponds to the service FEI currently provides, the calculated value of 15 

the service is $0.119/GJ.  With a 10% balancing tolerance, the calculated value is $0.048/GJ. 16 

 Balancing Tolerance and Charges  10.7.517 

Given the analysis of balancing tolerances upheld by other utilities and the value determined by 18 

Black & Veatch for this service, FEI considered two possible options to incent a narrower 19 

balancing range: (1) apply a “balancing fee”; or (2) tighten the balancing tolerance.  20 

Imposing a balancing fee charge or cost across all customers under Option 1 would represent a 21 

significant change to the existing transportation model.  As discussed below, FEI is not 22 

proposing a balancing charge, as its intent is not to penalize shipper agents that hold and 23 

manage tighter balancing tolerances today, nor to interfere with individual shipper agent 24 

business models.  As such, FEI has determined that Option 2 is the preferred option.  25 

Option 1 – Balancing Fee (service offering) 26 

The midstream resources that balance the System as a whole are paid by sales customers.  As 27 

supported by the analysis conducted by Black & Veatch, FEI believes there is value in the 28 

                                                
185

  At the transportation service workshop, FEI was asked to re-run the replacement cost analysis assuming that daily 
balancing occurred.  At this time, FEI is not able to conduct the analysis to quantify this value.  The balancing 
behaviour exhibited under the current rate schedules are a function of the effects of the daily and monthly 
balancing provisions combined.  However, FEI expects that the midstream costs used to balance a unified daily 
balanced platform will be reduced. 
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balancing services currently being providing.  As was presented at the transportation service 1 

workshop, FEI evaluated the option of charging a balancing fee to account for the use of sales 2 

resources by transportation customers.  Under this option, a balancing fee would effectively be 3 

applied to each GJ of throughput for transportation customers, which in 2015 was 74 PJ.  This 4 

“balancing fee” would apply to all customers regardless of how they balance on the System 5 

today, which would contribute a revenue stream back to FEI’s midstream portfolio to recover the 6 

balancing costs.  Based on the replacement cost analysis provided above in Table 10-7, the 7 

cost recovery for the total transportation volume of 74 PJ at the 20% tolerance threshold would 8 

be approximately $8.8 million, compared to a 10% tolerance threshold where the recovery 9 

would be $3.6 million. 10 

There were concerns raised at the transportation service workshop about the methodology and 11 

inputs used to value the balancing fee.  There are several ways to derive a value for this 12 

service.  Unlike Alberta, the B.C. marketplace does not have liquidity and flexibility for spot gas 13 

purchases and sales.  As a result, there is a very limited intraday market with no published 14 

intraday prices on electronic bulletin boards.  In the absence of published prices to act as a 15 

benchmark or indicator, it is not possible to arrive at a definitive value or price.   16 

FEI determined that applying a balancing fee to all shipper agents based on throughput would 17 

not be appropriate.  Some shipper agents manage within a tighter tolerance and bear the costs 18 

to do so.  FEI does not intend to interfere with the individual business models that shipper 19 

agents hold with their customers today.  Charging a balancing fee to all shipper agents would 20 

penalize transportation customers that are proactively and more closely managing imbalances 21 

today.  A fee-based approach does not provide an incentive to balance more closely on the 22 

System and effectively removes the shipper agents’ responsibility to manage and match supply 23 

and demand which is a fundamental obligation in the rate schedules.  A balancing fee would 24 

fundamentally change the model and might cause shipper agents to vary imbalances on the 25 

System.  For these reasons, FEI does not propose imposing a balancing fee. 26 

Option 2 – Tighten the Threshold 27 

As supported by the research of Black & Veatch canvassing other LDCs and their balancing 28 

thresholds, FEI’s current threshold of 20% is lenient compared to other LDCs.  FEI believes that 29 

tightening the balancing tolerance will provide an a better incentive to reduce the large 30 

fluctuation swings experienced today, which in turn should reduce FEI’s involvement in 31 

balancing the load of transportation customers.  By tightening the balancing tolerance, shipper 32 

agents will be incented to manage their customer load more closely.  Instead of imposing a 33 

balancing fee as considered in Option 1, a tighter tolerance would put the responsibility and 34 

onus on the shipper agent, which is consistent with the shipper agent’s obligations under the 35 

transportation rate schedules.  36 

In determining an appropriate tolerance threshold for FEI’s transportation model, FEI considered 37 

research by Black & Veatch which indicates that some utilities hold their customers to a 5% 38 

tolerance.  FEI considered this tolerance, but determined that 5% is too stringent, especially in 39 
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light of the current rate schedule terms and conditions where FEI reserves the right to impose a 1 

5% tolerance under supply restriction circumstances. 2 

FEI also considered the tolerances maintained by shipper agents operating under the 3 

transportation model today, under the current business rules with both daily and monthly 4 

provisions. Based on the analysis and balancing activity by transportation customers in 2014 5 

and 2015, Table 10-8 below indicates that a number of shipper agents today (indicated below 6 

the red line) are managing their business substantially within a 10% tolerance.  Those shipper 7 

agents above the red line are currently exceeding the 10% tolerance on a regular basis.  The 8 

distinction between those that are working within the 10% tolerance and those that are not can 9 

be seen in the third column, which states the number of days per year that the 10% threshold 10 

has been exceeded.  The shipper agents below the red line all have less than 20 occurrences in 11 

a year of exceeding the 10% tolerance threshold, while the shipper agents above the red line all 12 

have more than 100 occurrences in a year of exceeding the 10% tolerance threshold. 13 

Table 10-8:  Imbalance data under a 10% tolerance  14 

 15 

The fields of data in Table 10-8 above are defined below:  16 
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 Shipper Agent: Each letter (i.e., “Shipper Agent A”) corresponds to a shipper agent that 1 

has a pool in the Lower Mainland and/or the Inland service area on FEI’s system. The 2 

shipper agents are sorted from those with the most aggregate demand on the System to 3 

the least aggregate demand (i.e., Shipper Agent A has more load than Shipper Agent B).  4 

 Service Area: Specifies whether the customer pool is for the Lower Mainland (LML) or 5 

Inland (INL) service area. The daily and monthly pools were aggregated into one pool for 6 

each of the major service areas.  7 

 # Imbalance Days / Year: Number of days in which a negative imbalance exceeded the 8 

given threshold in 2014 and 2015, divided by 2 (to annualize the result). The red line 9 

divides the shipper agents who are routinely operating within the given balancing 10 

threshold and those who are not.  11 

 Annual Volume in Excess: The negative imbalance quantity in excess of the threshold 12 

during 2014 and 2015, divided by 2.  13 

 Volume in Excess / Day: The annual volume in excess divided by 365.  14 

 Demand / Day: The volume of gas delivered to a pool’s customers per day.  15 

 Volume in Excess / Demand: Volume in excess / day divided by demand / day  16 

 17 
Shipper agents operating within the 10% threshold today have both large and small portfolios 18 

and varied customer profiles.  Furthermore, the shipper agents achieving this tolerance are 19 

primarily those with exclusively daily balanced groups.  With a change to a tighter bandwidth 20 

and daily balancing provisions, FEI expects a reduction in overall variable costs to balance the 21 

System.  As such, FEI is proposing to amend the balancing tolerance to apply to under-22 

deliveries from 20% to 10%.  23 

FEI considered imposing an upper threshold which would apply when over-deliveries on the 24 

System occur.  When over deliveries have occurred in the past, the excess gas has been 25 

manageable from an operations and systems perspective.  The tool of imbalance return 26 

provides flexibility to manage inventory on FEI’s System. For these reasons, FEI is not 27 

proposing a balancing tolerance for over-deliveries at this time. 28 

  FEI System Balancing – Appropriate Charges 10.7.629 

As shown in Figures 10-8 and 10-9, the current charges for exceeding the balancing tolerance 30 

of 20% are $1.30/GJ in the winter and $0.30/GJ in the summer.  As FEI is proposing to reduce 31 

the System balancing tolerance from 20% to 10%, FEI evaluated the level of charges that would 32 

be appropriate for the tighter balancing tolerance.  FEI is proposing a tiered approach in order to 33 

layer in charges that are incrementally higher as threshold percentages are exceeded.  FEI 34 

considered three ranges, 0-10%, 10-20% and greater than 20%.  For shipper agents operating 35 

within the 0-10% range, FEI proposes to impose no penalty.  To determine a slightly higher 36 

charge for the 10-20% range, FEI evaluated the variable costs involved in balancing the 37 

System, both to and from its storage resources.  38 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 10:  TRANSPORTATION SERVICE REVIEW PAGE 10-37 

The following Table 10-9 shows the incremental variable costs involved in System balancing.  1 

As shown below, the variable costs were calculated based on the commodity charge, pipeline 2 

fuel and storage fuel.  The NWP and storage fuel costs were calculated as a percentage of the 3 

commodity price.  Given this, FEI considered the potential charge for a range of commodity 4 

prices from $2.50 US/MMBtu to $5.00 US/MMBtu and the resulting incremental variable costs 5 

ranged from $0.20 CAD/GJ to $0.33 CAD /GJ. 6 

Table 10-9:  Transportation Balancing Incremental Variable Costs
186

 7 

 8 

Based on the range in incremental variable costs, FEI is proposing to apply a mid-range charge 9 

of $0.25 CAD/GJ for the 10-20% range which would be applied in both the summer and winter 10 

months.  Should the cost of gas exceed $5.00 US/MMBtu, which is the highest value FEI 11 

reviewed, FEI will apply to the Commission to update the charge. 12 

In the third tolerance range, shipper agents that exceed the 20% tolerance level would be 13 

subject to the same charges applied today, $1.10/GJ in the winter months and $0.30/GJ in the 14 

summer months.  Any of these charges paid by shipper agents for either the 10-20% range or 15 

above 20% will be credited back to the midstream portfolio to recover costs for resources held 16 

on behalf of sales customers. 17 

Table 10-10 below summarizes the charges that would be imposed in the three tolerance 18 

ranges. 19 

Table 10-10:  Range of System Imbalance and Associated Charges 20 

Range Winter Charge/GJ Summer Charge/GJ 

Tier 1: 0-10% No fee No fee 

Tier 2: 10-20% $0.25 $0.25 

Tier 3: 20+% $1.10 $0.30 
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  Key assumptions in this table: Exchange rate is $1.30 CDN/US; Energy conversion 1 MMBtu = 1 Dth = 1.055056 
GJ; Northwest Pipe Commodity Charge = $0.03 USD/Dth * 2; Northwest Pipeline transmission fuel (both 
directions) = 1.36% * 2; Average storage injection fuel of JPS & MIST = 1.48%. 
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 1 

FEI believes the proposed charges and tiered approach will provide an appropriate incentive to 2 

balance within the 10% tolerance.   3 

 Balancing Tolerance and Associated Charges Proposals 10.7.74 

Based on the two options of a balancing fee or tightening the balancing tolerance, FEI believes 5 

that tightening the balancing tolerance from 20% to 10% is an appropriate incentive mechanism 6 

and maintains the shipper agents’ responsibility to more tightly manage their daily business.  7 

Imposing a fee, as indicated, to account for the balancing services would not provide an 8 

incentive to manage imbalances more tightly and would effectively penalize shipper agents who 9 

are today balancing within a threshold of under 10%.   Some shipper agents today are operating 10 

within the 10% threshold and are able to do so while managing both large and small portfolios 11 

and varied customer profiles.  As identified above, shipper agents that are achieving this tighter 12 

tolerance are primarily those that manage their customers exclusively in daily balanced groups.  13 

FEI proposes to amend the balancing tolerance from 20% to 10%, and in the relevant rate 14 

schedules to amend the table of charges for balancing service as shown above in Table 10-10. 15 

If the cost of gas were to exceed $5.00 US/MMBtu, FEI would reassess the charges and apply 16 

to the Commission for any adjustments that may be required to ensure the charges reflect FEI’s 17 

costs of balancing the System. 18 

By reducing the balancing tolerance from the current 20% down to 10% and imposing a fee (i.e., 19 

a price signal) on customers who exceed the lower 10% limit, FEI will improve the efficient use 20 

of the FEI System (Principle 3).  FEI also believes that the fees collected for exceeding this 21 

lower threshold level be credited against the midstream portfolio costs, which may also improve 22 

the apportionment of costs among customers (Principle 2) by reducing the amount that 23 

transportation customers rely upon FEI System midstream resources contracted for, and paid 24 

for by sales customers. 25 

10.8 TRANSPORTATION SERVICE SOUTH TO HUNTINGDON DELIVERY (T-SOUTH 26 

LONG-HAUL) CAPACITY OFFERING  27 

This section of the Application discusses the firm transportation service from Spectra Energy 28 

south to the Huntingdon Delivery area (T-South Long-Haul) which FEI secured in late 2015 and 29 

allocated to transportation customers, as approved by the Commission through FEI’s ACP 30 

process.  This service allows for the movement of gas south from a receipt point at Compressor 31 

Station No. 2 (Station 2) to a delivery point within the Huntingdon Delivery area.   Appendix 10-2 32 

to this Application is FEI’s Report on T-South Allocation, dated November 28, 2016, filed with 33 

the Commission on the T-South Long-Haul capacity in compliance with Letter L-20-16.  This 34 

report describes FEI’s acquisition of the T-South Long-Haul capacity and how it has been 35 

allocated to transportation customers.   36 
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As described below, the issue of whether the allocation of the Spectra Energy T-South Long-1 

Haul capacity should be formalized in the transportation rate schedules was discussed in FEI’s 2 

stakeholder engagement process.  3 

 Background 10.8.14 

Due to market conditions affecting the future level of firm transportation contracting on Spectra 5 

Energy’s T-South Long-Haul pipeline, FEI contracted for additional T-South Long-Haul capacity 6 

for transportation service customers potentially seeking to return to bundled service.   FEI was 7 

successful in contracting for an additional 75 TJ/day of T-South Long-Haul capacity effective 8 

November 1, 2015.  Out of the 75 TJ/day in additional capacity, FEI planned to allocate 40 9 

TJ/day to transportation service customers.187 10 

On May 2, 2016, FEI filed its 2016/17 ACP with the Commission (on a confidential basis).  In the 11 

ACP, FEI proposed allocating the 40 TJ/day portion of the additional T-South Long-Haul 12 

capacity on a short term basis to transportation service customers for the 2016/17 gas year.  13 

FEI acquired this capacity for transportation customers as transportation service customers and 14 

shipper agents may not have the credit requirements to secure long-term firm T-South Long-15 

Haul capacity.  Transportation service customers and shipper agents have, therefore, been 16 

relying on purchasing gas at the Huntingdon market.  The T-South Long-Haul capacity protects 17 

these customers from poor supply availability at Sumas and potentially higher prices.  18 

On May 30, 2016, FEI issued a letter to the shipper agents requesting a list of their customers 19 

that were interested in the T-South Long-Haul capacity offering along with the requested 20 

amount of capacity.  In the interim, FEI received Commission approval for the ACP, which 21 

included the T-South Long-Haul service offering.  The total request for capacity from the shipper 22 

agents exceeded the available capacity.  FEI validated the customer requests against their 23 

historical consumption data and allocated quantities to the customers.  Shipper agents were 24 

then notified of the allocations.  Contracts have now been signed with these shipper agents for 25 

the T-South Long-Haul capacity for a one-year period, effective November 1, 2016. 26 

Following the execution of the capacity releases, FEI was directed by the Commission to file a 27 

report summarizing the process and outcome of its plans to release a portion of the T-South 28 

Long-Haul capacity to transportation service customers for the 2016/17 gas year. This report is 29 

provided in Appendix 10-2. The report provides details of the events to date, and suggestions 30 

on how the T-South Long-Haul allocation could be carried out in the future. FEI will continue to 31 

update the Commission on any process changes to the T-South Long-Haul capacity allocation 32 

through ACP filings each May.      33 

During the transportation service workshop on August 12, 2016, FEI identified two options to 34 

manage the T-South Long-Haul capacity.  The first option was to continue to manage the T-35 

South Long-Haul capacity as a temporary capacity release, using the same allocation process 36 

that FEI used for the 2016/17 ACP as described above.  The second option was to include the 37 
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  The remaining 35 TJ/d of additional T-South Long-Haul capacity was reserved for the liquefaction capacity for 
Tilbury 1 A to serve RS 46 customers. 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION 

 

SECTION 10:  TRANSPORTATION SERVICE REVIEW PAGE 10-40 

capacity in the transportation rate schedules so that customers could elect into the service.  A 1 

brief summary of these options is included below.    2 

 Option A - Energy Supply  10.8.23 

Under Option A, FEI would manage and administer the T-South Long-Haul capacity under the 4 

ACP.  This option is consistent with how FEI currently manages T-South capacity assignments. 5 

Continuing to manage the T-South Long-Haul capacity in this manner provides FEI with 6 

administrative flexibility to manage the capacity on a year-to-year basis.  If there were changes 7 

in the market (i.e., a capacity expansion) causing a reduction in its value, then the capacity 8 

would be mitigated in the market to recover costs. 9 

 Option B - Transportation Rates  10.8.310 

Under Option B, FEI would include the T-South Long-Haul capacity specifically within the 11 

transportation rate schedules.  FEI would amend the rate schedules to permit customers to elect 12 

this service and specify the amount requested.  Fees for this option would be added to the table 13 

of charges.  FEI would then allocate the available capacity across all requesting customers 14 

using the same methodology as used in the 2016/17 gas year. 15 

  Stakeholder Feedback 10.8.416 

During the transportation service workshop on August 12, 2016, stakeholders generally 17 

preferred Option A due to the administrative challenges of having the T-South Long-Haul 18 

included in the transportation rate schedules.  For example, under Option A, all of the 19 

arrangements are between FEI and the shipper agents on behalf of the transportation service 20 

customers.  Option B would involve having signed transportation agreements in place between 21 

FEI, shipper agents, and all of the transportation service customers who wish to participate in 22 

the T-South Long-Haul capacity offering.  Generally, many of the shipper agents were in favor of 23 

Option A, including some shipper agents that sent FEI letters of interest.  24 

 T-South Proposal 10.8.525 

Given the stakeholder feedback, FEI proposes to continue managing the additional T-South 26 

Long-Haul capacity on an annual basis through the ACP.  This will allow FEI to continue to 27 

manage all of the gas supply resources under its comprehensive contracting plan (i.e., the 28 

ACP).  The request for Commission approval to allocate the capacity assignments under the 29 

ACP will be included in the 2017/18 ACP filing in the spring of 2017. 30 

10.9 SUMMARY 31 

In summary, FEI is not proposing significant changes to the transportation model.  FEI is 32 

proposing some changes to incent tighter balancing for transportation customers.  The areas 33 

where FEI has proposed changes are as follows: 34 
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 Eliminate the existing monthly balancing provisions entirely for the transportation model 1 

and require all transportation customers in all service areas to balance daily. 2 

 Amend the balancing tolerance from 20% to 10%, and implement a tiered charge 3 

approach whereby charges increase as tolerance ranges are exceeded.  4 

 5 
In addition to the proposed changes to the existing transportation model stated above, FEI 6 

proposes to continue to manage the additional T-South Long-Haul capacity on an annual basis 7 

through the ACP. 8 
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11. FEI GENERAL TERMS AND CONDITIONS AND RATE 1 

SCHEDULES FOR SERVICE 2 

11.1 FEI GENERAL TERMS AND CONDITIONS 3 

 Introduction 11.1.14 

The FEI GT&Cs set out the Commission approved terms and conditions of service provided by 5 

FEI, which includes Fort Nelson.  The Table of Contents of the GT&Cs is provided below. 6 

Table 11-1:  Current GT&Cs Table of Contents 7 

Section No. Section Heading Page No. 

N/A Definitions D-1 

N/A Service Areas D-8 

1 Application Requirements 1-1 

2 Agreement to Provide Service 2-1 

3 Conditions on Use of Service 3-1 

4 Rate Classification 4-1 

5 Application Fee and Charges 5-1 

6 Security for Payment of Bills 6-1 

7 Term of Service Agreement 7-1 

8 Termination of Service Agreement 8-1 

9 Delayed Consumption 9-1 

10 Service Lines 10-1 

11 Meter Sets & Metering 11-1 

12 Main Extensions 12-1 

12B Vehicle Fueling Stations  12B-1 

13 Interruption of Service 13-1 

14 Access to Premises and Equipment 14-1 

15 Promotions and Incentives 15-1 

15A On-Bill Financing Pilot Program 15A-1 

16 Billing 16-1 

17 Thermal Energy 17-1 
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Section No. Section Heading Page No. 

19 Back-Billing 19-1 

20 Equal Payment Plan 20-1 

21 Late Payment Charge 21-1 

22 Returned Cheque Charge 22-1 

23 
Discontinuance of Service and 

Refusal of Service 
23-1 

24 Limitations on Liability 24-1 

25 Miscellaneous Provisions 25-1 

26 Direct Purchase Agreements 26-1 

27 Commodity Unbundling Service 27-1 

28 Biomethane Service 28-1 

N/A Standard Fees and Charges Schedule S-1 

Note:  Sections 12A and 18 are Reserved for Future Use. 1 

 2 
FEI is proposing amendments to all sections of the GT&Cs. FEI notes that only minor 3 

housekeeping amendments are being proposed to Sections 10 (Service Lines) and 12 (Main 4 

Extensions), which were recently amended as part of the FEI 2015 System Extension 5 

Application and Decision (Order G-147-16, dated September 16, 2016).  Pursuant to Order G-6 

147-16, the amendments were made effective September 16, 2016. 7 

 Summary of Proposed Amendments 11.1.28 

In this Application, a number of substantive amendments are being proposed to the GT&Cs, 9 

effective June 1, 2018: 10 

 In the GT&C Definitions, a number of new definitions have been proposed or moved 11 

from the rate schedules into the GT&Cs to reduce repetition in multiple rate schedules. 12 

These include definitions for Business Day188 CNG, CNG Service, Delivery Charge, Fort 13 

Nelson, LNG, LNG Service, and Service Line Cost Allowance. 14 

 FEI is proposing to further combine service areas.  The proposed GT&Cs have 15 

combined all of the service areas, with the exception of Fort Nelson, into one service 16 

area, which has been referred to as the Mainland and Vancouver Island Service Area. 17 
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 To avoid repetition, the capitalized terms used in this Section are the same terms defined in the GT&Cs. 
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 In Section 14 (Access to Premises and Equipment), FEI is proposing a new right to 1 

install and operate a remote meter, at the Customer’s cost, in situations where FEI is 2 

unable to obtain regular access to a Customer’s Premises. 3 

 FEI is proposing the removal of Section 15A in its entirety, as the On-Bill Financing Pilot 4 

Program that was previously offered in some interior communities is no longer in effect. 5 

 In Section 19.7 (Over-billing), a maximum refund period of six years has been proposed 6 

for over-billing errors. 7 

 The name of FEI’s “Equal Payment Plan” has been changed to “Monthly Payment Plan”, 8 

as the reference to “equal” does not adequately convey that monthly payment amounts 9 

may be adjusted after an approved rate change, at reconciliation times or at other times, 10 

as may be appropriate. 11 

 A new paragraph (e) is being proposed for Section 23.2 (Discontinuance or Refusal 12 

Without Notice), which would authorize FEI to discontinue or to refuse Service without 13 

notice in the event that a Customer tampers with or otherwise alters a Meter Set. 14 

 15 

Numerous other proposed amendments to the GT&Cs are being proposed for stylistic 16 

consistency, as well as to simplify language where possible.   17 

 18 

Additional details regarding proposed amendments to the individual sections of the GT&Cs are 19 

provided below.  20 

11.1.2.1 Proposed Amendments to the FEI General Terms and Conditions – 21 

Sections 1 to 28 22 

The proposed amendments to Sections 1 to 28 of the GT&Cs are briefly summarized below in 23 

numerical order.   24 

Section 1 (Application Requirements) 25 

Amendments to Section 1.2 (Required Documents) are proposed to clarify that the reference to 26 

“other” rate schedules was intended to refer to rate schedules other than Residential Service or 27 

Commercial Service.   28 

Amendments to Section 1.5 (Rental Premises) are also proposed to make it clearer that FEI 29 

may require a Landlord to assume responsibility for a Tenant’s non-payment for Service. 30 

Section 2 (Agreement to Provide Service) 31 

Section 2.3 (No Assignment / Transfer) is being amended to specify that FEI’s prior written 32 

approval is required to transfer or assign an agreement for Service. 33 
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Section 3 (Conditions on Use of Service) 1 

Section 3.2 (Unauthorized Sale / Supply / Use) has been revised to state that a Customer 2 

cannot sell or supply Gas supplied to it by FEI, without first obtaining the prior written approval 3 

of FEI, which consent may be exercised by FEI in its sole discretion.  4 

Section 4 (Rate Classification) 5 

Minor amendments to Section 4 (Rate Classification) have been proposed to use the defined 6 

term “Service”, and to clarify the wording with respect to FEI’s authority to assign a customer to 7 

the appropriate rate schedule and to calculate the customer’s charges according to the 8 

appropriate rate schedule. 9 

Section 5 (Application Charge and Other Charges) 10 

The references to “fees” in Section 5 have been replaced by references to “charges” in order to 11 

be consistent with the Table of Charges in the applicable rate schedules.   12 

In Section 5.3 (Waiver of Application Charge), a 31 Day maximum is being proposed in 13 

situations where FEI waives an Application Charge to a Landlord that has a new Tenant 14 

replacing a previous Tenant. 15 

Section 6 (Security for Payment of Bills) 16 

FEI is proposing an amendment to Section 6.3 (Refund of Deposit) to permit FEI to refund a 17 

security deposit to a Customer that has paid its account in full for the previous Year.   18 

Amendments are also proposed to Section 6.6 (Replenish Security Deposit) to make it clearer 19 

that FEI has discretion as to whether to require a security deposit or equivalent form of security 20 

to be provided to reconnect or continue service to a Customer. 21 

Section 7 (Term of Service Agreement) 22 

As “Residential Service” is a defined term, additional references have been made to “Service” 23 

through the Section. 24 

Section 8 (Termination of Service Agreement) 25 

No changes have been proposed. 26 

Section 9 (Delayed Consumption) 27 

In Section 9.1 (Additional Charges), references to the appropriate rate schedule have been 28 

inserted. 29 
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Section 10 (Service Lines) 1 

As mentioned above, no substantive amendments to Section 10 have been proposed as 2 

amendments were recently approved by the Commission in Order G-147-16. 3 

Section 11 (Meter Sets and Metering) 4 

Amendments to Section 11.1 (Installation) have been proposed to clarify that Meter Sets will 5 

generally be installed outside of buildings on Customers’ Premises. 6 

Section 11.2 (Measurement) has been updated to refer to the renamed federal agency, 7 

Measurement Canada.   8 

Other minor changes were proposed throughout the section for consistency with the definitions 9 

and style used in other GT&C sections. 10 

Section 12 (Main Extensions) 11 

Similar to Section 10, no substantive amendments to Section 12 have been proposed as 12 

amendments were recently approved by the Commission in Order G-147-16. 13 

Section 12A (Section Reserved for Future Use) 14 

No new provisions are being proposed in the Section 12A placeholder. 15 

Section 12B (Vehicle Fueling Stations) 16 

Minor changes have been proposed throughout Section 12B to use the defined terms for CNG 17 

Service and LNG Service. 18 

Section 13 (Interruption of Service) 19 

No substantive changes have been proposed. 20 

Section 14 (Access to Premises and Equipment) 21 

A new Section 14.3 (Installation of Remote Meter) has been proposed, which would provide FEI 22 

with the ability to install a remote meter to measure a Customer’s consumption data when 23 

regular access to a Customer’s Premises cannot be reasonably arranged.  In such 24 

circumstances, the Customer would be responsible for the costs associated with installing and 25 

maintaining the remote meter. 26 

Section 15 (Promotions and Incentives) 27 

No changes have been proposed. 28 
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Section 15A (On-Bill Financing Pilot Program) 1 

This Section has been deleted, as the On-Bill Financing Pilot Program that was previously 2 

offered in some interior communities is no longer in effect. 3 

Section 16 (Billing) 4 

No changes have been proposed. 5 

Section 17 (Thermal Energy) 6 

No changes have been proposed. 7 

Section 18 (Section Reserved for Future Use) 8 

No new provisions are being proposed in the Section 18 placeholder. 9 

Section 19 (Back-Billing) 10 

The reference to the limitation period in Section 19.5 (Tampering / Fraud) was removed, as 11 

reference to it was not necessary. 12 

Changes are proposed to Section 19.7 (Over-billing) to provide for a maximum refund period of 13 

six years from the date that an error is discovered.  This amended language is proposed instead 14 

of referencing the applicable limitation period. 15 

Section 20 (Monthly Payment Plan) 16 

FEI is proposing changing the name of the “Equal Payment Plan” to “Monthly Payment Plan” to 17 

make it clearer that FEI has the discretion to increase or decrease the Monthly instalments 18 

under Section 20.4 (Changes in Instalments).  As such, all Monthly instalments may not all be 19 

equal. 20 

Section 21 (Late Payment Charge) 21 

No substantive changes have been proposed. 22 

Section 22 (Returned Cheque Charge) 23 

No substantive changes have been proposed. 24 

Section 23 (Discontinuance of Service and Refusal of Service) 25 

A new paragraph (e) is being proposed to Section 23.2 (Discontinuance or Refusal Without 26 

Notice), which would authorize FEI to discontinue or refuse Service without notice in the event 27 

that a Customer has tampered with or otherwise altered a Meter Set. 28 
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Section 24 (Limitations on Liability)  1 

No substantive changes have been proposed. 2 

Section 25 (Miscellaneous Provisions) 3 

No changes have been proposed. 4 

Section 26 (Direct Purchase Agreements) 5 

No substantive changes have been proposed. 6 

Section 27 (Commodity Unbundling Service) 7 

Paragraph (a) of Section 27.1 (Unbundling Service Terms and Conditions) has been revised to 8 

make it clear that a notice of appointment of marketer must be made in a form acceptable to 9 

FEI. 10 

No other substantive changes have been proposed to this Section. 11 

Section 28 (Biomethane Service) 12 

No substantive changes have been proposed. 13 

Table 11-2 below provides a summary of the proposed amendments to the GT&Cs, effective 14 

June 1, 2018. 15 

Table 11-2:  Summary of Proposed Amendments to the FEI General Terms and Conditions 16 

Section 

Page 

No. Proposed Amendments Rationale 

Table of Contents i 
Replaced “Fee” with “Charge” and 

added “Other”.  

The proposed new title of Section 5 is 

Application Charge and Other Charges. 

Table of Contents i Replaced “&” with “and”. 

For stylistic consistency with other section 

titles. 

 

This same change has been made 

elsewhere in the document. 

Table of Contents ii Changed “Equal” with “Monthly”. 
The proposed new title of Section 20 is 

Monthly Payment Plan. 

Table of Contents ii Replaced “Cheque” with “Payment”.  
The proposed new title of Section 22 is 

Returned Payment Charge. 

Table of Contents ii Removed phrase “Fees And”. 

Amendment made to mirror the proposed 

new title of the Standard Charges 

Schedule. 

Definition: 

“Application Fee” 
D-1 

Changed “Application Fee” to 

“Application Charge”. 

Amendment made to mirror changes in 

the Standard Charges Schedule. 
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Section 

Page 

No. Proposed Amendments Rationale 

Definition: 

“Basic Charge” 
D-1 

Deleted the term “down” from 

definition. 

The Basic Charge will be calculated to 

four decimals in all cases, not only where 

it is rounded “down”. 

Definition: 

“British Columbia 

Utilities Commission” 

D-1 Formatting. Formatting. 

Definition: 

“Business Day” 
D-2 Moved definition. 

As this definition was common to a 

number of rate schedules, it has been 

moved to the GT&C. 

Definition: 

“Carbon Offsets” 
D-2 Amended definition. 

The definition has been amended to clarify 

that it is referring to a gas volume, which 

may include Biomethane or other forms of 

gas. 

Definition: 

“CNG” 
D-2 New definition. 

As this term is used independently in the 

GT&Cs, a separate definition has also 

been added. 

Definition: 

“CNG Service” 
D-2 New definition. Added term for use in Section 12B. 

Definition: 

“Commodity Cost 

Recovery Charge” 

D-2 Amended definition. 
Definition has been slightly amended to 

follow the style of the other definitions. 

Definition: 

“Commodity 

Unbundling Service” 

D-2 
Word “Commodity” added after 

“Residential”. 

Proposed new title of RS 1U is 

“Residential Commodity Unbundling 

Service”. 

Definition: 

“Day” 
D-2 Amended definition. 

The definition has been slightly amended 

to make it more specific to the applicable 

Service Agreement. 

Definition: 

“Delivery Charge” 
D-2 New definition. 

Added term for use with applicable rate 

schedules. 

Definition: 

“Delivery Point” 
D-3 Amended definition. 

The definition has been slightly amended 

to make it more specific to the applicable 

Service Agreement. 

Definition: 

“Financing 

Agreement” 

D-3 Moved definition. Placed definition in alphabetical order. 

Definition: 

“First Nations 
D-3 Moved and amended definition. 

The definition has been slightly amended.   

“Legally recognized” is already captured 

by the reference to validly enacted 

legislation and agreements in the 

definition. 

Definition: 

“Franchise Fees” 
D-3 Moved definition. Placed definition in alphabetical order. 



 

FORTISBC ENERGY INC. 
2017 RATE DESIGN APPLICATION 

 

SECTION 11:  GENERAL TERMS AND CONDITIONS AND RATE SCHEDULES FOR SERVICE PAGE 11-9 

Section 

Page 

No. Proposed Amendments Rationale 

Definition: 

“Gas” 
D-3 Amended definition. 

The definition has been slightly amended 

to reflect circumstance where it may not 

have been FEI that has added odorant to 

the natural gas. 

Definition: 

“General Terms and 

Conditions of 

FortisBC Energy” 

D-3 Amended definition. 

The definition has been slightly amended.  

“Of FortisBC Energy” is already captured 

in the definition. 

Definition: 

“Gigajoule” 
D-3 Amended definition. 

The definition has been slightly amended 

to reflect all circumstances where it may 

be applicable. 

Definition: 

“Hydronic Heating 

System” 

D-4 Amended definition. 

The definition has been slightly amended 

for grammar.  “Means” was also added for 

stylistic consistency. 

Definition: 

“Landlord” 
D-4 Amended definition. 

The definition has been amended to 

reduce redundancy with definition of 

Tenant, which incorporates concept of the 

Persons not being the same. “Means” was 

also added for stylistic consistency. 

Definition: 

“LNG” 
D-4 New definition. Added term for use in Section 12B. 

Definition: 

“LNG Service” 
D-4 New definition. Added term for use in Section 12B. 

Definition: 

“Main” 
D-4 Amended definition. 

The definition has been amended slightly 

to reflect references to pipe in the singular 

and plural. 

Definition: 

“Main Extension” 
D-4 Amended definition. 

The definition has been amended slightly 

for consistency in verb use. 

Definition: 

“Meter Set” 
D-4 Amended definition. 

Definition broadened to make it clear that 

ancillary equipment to the Meter Set, on 

its own, satisfies the definition. 

Definition: 

“Municipal Operating 

Fees” 

D-5 Amended definition. 
As this appears to be a single aggregate, 

replaced “or” with “and”. 

Definition: 

“Other Service 

Charges” 

D-5 Amended definition. 
Changed “Social Services” with “Provincial 

Sales”. 



 

FORTISBC ENERGY INC. 
2017 RATE DESIGN APPLICATION 

 

SECTION 11:  GENERAL TERMS AND CONDITIONS AND RATE SCHEDULES FOR SERVICE PAGE 11-10 

Section 

Page 

No. Proposed Amendments Rationale 

Definition: 

“Profitability Index” 
D-5 Amended definition. 

“Means” was also added for consistency. 

 

The definition was expanded to include 

customers of RS 3 or higher and Service 

Header connections, as provided for 

under Section 10.1(d). 

 

Added the applicable term of 40 years. 

Definition: 

“Rate Schedule” 
D-5 Amended definition. 

The definition was amended slightly for 

consistency with the definition of “General 

Terms and Conditions”. 

Definition: 

“Service Area” 
D-6 Formatting. Changed ampersand to “and”. 

Definition: 

“Service Line Cost 

Allowance” 

D-6 New definition. 
This definition is referred to as a 

capitalized term in Section 10.1. 

Definition: 

“Service Related 

Charges” 

D-6 Amended definition. 

Changed “fees” to “charges”. 

 

Changed “Social Services” with “Provincial 

Sales”. 

Definition: 

“Service Fees & 

Charges Schedule” 

D-7 Amended definition and name. 
Amendment made to mirror changes in 

the Standard Charges Schedule. 

Definition: 

“Storage and 

Transport Charge” 

D-7 Amended definition. 
The definition has been slightly amended 

for stylistic consistency. 

Definition: 

“Tenant” 
D-7 Amended definition 

The definition has been slightly amended 

for stylistic consistency. 

Definition: 

“Thermal Energy” 
D-7 Amended definition. “Premises” has been capitalized. 

Definition: 

“Thermal Metering” 
D-7 Amended definition. 

The definition has been slightly amended 

for stylistic consistency. 

Definition: 

“Unauthorized 

Transportation 

Service” 

D-7 Moved definition. 

As this definition was common to a 

number of transportation service rate 

schedules, it has been moved to the 

GT&Cs. 

Definition: 

“Year” 
D-8 Amended definition. 

The definition has been slightly amended 

to reflect billing practices. 
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Section 

Page 

No. Proposed Amendments Rationale 

Service Areas 
D-9 to 

D-12 

Removed “of FortisBC Energy”. 

 

Renamed and combined all service 

areas except Fort Nelson into 

“Mainland and Vancouver Island” 

and amended other sections as 

necessary. 

Wording amended for consistency with the 

definition of “General Terms and 

Conditions”. 

 

Mainland, Vancouver Island, and Whistler 

Service Areas combined as “Mainland and 

Vancouver Island”. 

1.2 

(Required Documents) 
1-1 Amended part (c). 

As Residential Service and Commercial 

Service each have several rate schedules, 

the provision has been slightly amended 

for clarity that part (c) applies to all other 

types of applications. 

1.5 

(Rental Premises) 
1-2 Amended part (a). 

Wording amended so that a Landlord 

must assume responsibility for a Tenant’s 

non-payment. 

 

Agency is contemplated in the definition of 

Landlord. 

2.2 

(Customer Status) 
2-1 Replaced “shall” with “will”. 

For stylistic consistency with previous 

sections. 

2.3 

(No 

Assignment/Transfer) 

2-1 

Inserted “prior” into consent 

provision. 

 

Replaced “consent” with “approval”. 

Wording amended to ensure FEI receives 

prior written approval. 

3.1 

(Authorized 

Consumption) 

3-1 
Inserted “prior” before “written 

approval”. 

Wording amended to ensure FEI receives 

prior written approval. 

3.2 

(Unauthorized 

Sale/Supply/Use) 

3-1 

Removed wording “Unless 

authorized in writing by FortisBC 

Energy…” 

 

Inserted wording “without the prior 

written approval of FortisBC Energy 

at its sole discretion.” 

 

Wording amended to ensure FEI has the 

discretion to approve the resale of gas. 

4.1 

(Rate Classification) 
4-1 

Amended “served” with “provided 

Service”. 

Amendment uses the defined term 

“Service”. 

4.2 

(Special Contracts and 

Tariff Supplements) 

4-1 

Amended “served” with “Service” 

and “keep the Customer on-system” 

with “continue to provide the 

Customer with Service.” 

Amendment uses the defined term 

“Service”. 

4.3 

(Periodic Review) 
4-1 

Amended wording to paragraphs 

(b) and (c). 

Amendments provide additional clarity 

with respect to rate schedule reviews. 
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Section 

Page 

No. Proposed Amendments Rationale 

5 

(Application Fee and 

Charges) 

5-1 to 

5-2 

Changed Section title to 

“Application Charge and Other 

Charges”. 

 

All other references to “Application 

Fee” throughout this section have 

been changed to “Application 

Charge”. 

Amendment made to mirror changes in 

the Standard Charges Schedule. 

5.3 

(Waiver of Application 

Fee) 

5-1 

Sub-section title changed to 

“Waiver of Application Charge”. 

 

Amended wording in paragraph (b) 

by removing “for a short period of 

time” and adding “up to a maximum 

of 31 Days”. 

Amendments clarify time-period for waiver 

of the Application Charge.  

5.4 

(Reactivation 

Charges) 

5-1 to 

5-2 
List formatting. 

Formatting to make clear that the result 

only follows if the conditions set out in 

parts (a) and (b) are met. 

6.1 

(Security for Payment 

of Bills) 

6-1 

Removed wording “Customer or 

applicant” and replaced with 

“applicable Premises”. 

Amendments made to match current 

business practices. 

6.2 

(Interest) 
6-1 

Amended section to include 

wording regarding the return of 

security deposits. 

Amendments made to match current 

business practices. 

6.3 

(Refund of Deposit) 
6-1 

Amended section to include 

wording regarding the return of 

security deposits. 

Amendments made to match current 

business practices. 

6.4 

(Unclaimed Refund) 
6-2 

Replaced “trace” with “locate” and 

“becomes” with “will become”. 

Amended for stylistic consistency and to 

correct tense. 

6.6 

(Replenish Security 

Deposit) 

6-2 
Removed word “must” and replaced 

with phrase “may be required to”. 

Amendments made to match current 

business practices. 

7.1 

(Initial Term for 

Residential and 

Commercial Service) 

7-1 Added “Service” after “Residential”. Use of the full defined term. 

7.2 

(Initial Term for Gas 

Service other than 

Residential or 

Commercial Service) 

7-1 Added “Service” after “Residential”. Use of the full defined term. 
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Section 

Page 

No. Proposed Amendments Rationale 

7.3 

(Transfer to 

Residential or 

Commercial Service) 

7-1 Added “Service” after “Residential”. Use of the full defined term. 

7.4 

(Renewal of 

Agreement) 

7-1 Added “Service” after “Residential”. Use of the full defined term. 

9.1 

(Additional Charges) 
9-1 

Added reference to “appropriate 

Rate Schedule” pertaining to the 

referenced charge 

Amended wording to clarify that the 

charges referred to (not defined), are set 

out in the appropriate rate schedule. 

10.1 

(Provided Installation) 
10-1 

Changed reference from “Standard 

Fees and Charges Schedule” to 

“Standard Charges Schedule”. 

 

Amended paragraph (d) by adding 

the additional wording of:  

“Customers of” before RS 3, “of 

Rate Schedules numbered higher 

than Rate Schedule 3” after 

Customers, and 

 “Main Extensions” after Section 12. 

Removed word “larger” before 

Customers. 

Amendment made to mirror changes in 

the Standard Charges Schedule. 

 

Amended wording to clarify applicability 

and section name. 

10.6 

(Additional 

Connections) 

10-2 

Changed “Fee” to “Charge”. 

 

Removed “set out in the Standard 

Fees and Charges Schedule”. 

Amendment made to match changes in 

the Standard Charges Schedule. 

 

The definition of Application Fee contains 

reference to the Standard Fees and 

Charges. 

10.13 

(No Unauthorized  

Changes) 

10-3 Replaced “shall” with “will”. For consistency with previous sections. 

10.13 

(Site Preparation) 
10-4 Capitalized “Service Line”. New defined term. 

11.1 

(Installation) 
11-1 

Added phrases “on surrounding 

land” and “of any buildings on”. 
To clarify location of Meter Sets. 

11.2 

(Measurement) 
11-1 

Replaced “Consumer and 

Corporate Affairs Canada” with 

“Measurement Canada”. 

 

Abbreviated EGI Act. 

Updated the name. 

 

 

Abbreviated EGI Act, as it is later used in 

its abbreviated form in Section 19. 

11.3 

(Testing Meters) 
11-1 

Amended paragraphs (a) and (b) to 

mirror language more closely. 

Amended wording to clarify that the same 

testing would be used to investigate 

whether a Meter Set is recording correctly. 
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Section 

Page 

No. Proposed Amendments Rationale 

11.5 

(Protection of 

Equipment) 

11-1 Deleted “and related equipment”. 

Language included in the definition of 

Meter Set, which includes ancillary 

equipment. 

11.6 

(No Unauthorized 

Changes) 

11-1 

Amended “Meter Set” to singular 

and amended written approval. 

 

Deleted “and related equipment”. 

Amended for stylistic consistency with 

prior sections. 

11.8 

(Customer Requested 

Meter Relocation or 

Modifications) 

11-2 Deleted “and related equipment”. 

Language included in the definition of 

Meter Set, which includes ancillary 

equipment. 

11.9  

(Meter Set 

Consolidations) 

11-2 
Changed “Fee” to “Charge”. 

 

Amendment made to match changes in 

the Standard Charges Schedule. 

11.10 

(Delivery Pressure) 
11-2 

Replaced “The” with “FortisBC 

Energy’s”. 

Provides clarity that 1.75 kPa is FEI’s 

normal Delivery Pressure. 

11.11 

(Customer Requested 

Mobile Service) 

11-2 
Replaced “brought on” with 

“necessitated”. 

Amended for consistency with language 

used in Section 11.8(b). 

12.2 

(Ownership) 
12-1 Replaced “remain” with “be”. 

Amendment uses forward looking 

language. 

12.4 

(Revenue) 
12-1 Replaced “Fees” with “Charges”. 

Amendment made to mirror changes in 

the Standard Charges Schedule. 

12.9 

(Extensions to 

Contributory 

Extensions) 

12-4 
Amended word “test” to lowercase 

after Main Extension. 
Amendment made to match definition. 

12.11 

(System Extension 

Fund Pilot) 

12-4 

to 12-

5 

Amended paragraph (a) by adding 

the word “located” and changing the 

phrase from “Mainland, Vancouver 

Island, and Whistler” to “Mainland 

and Vancouver Island”. 

 

Amended paragraph (b) by adding 

an “s” to “Premise”. 

 

Amended last paragraph by adding 

an “s” after “Contribution”. 

Amendment made to mirror new Service 

Area definition and provide clarity. 

 

Amended for stylistic consistency with 

prior sections. 

 

 

Amendment made to match Section 12.8 

title (Refund of Contributions). 

12B.1 

(Compression and 

Dispensing Service for 

Compressed Natural 

Gas (CNG) 

12B-1 

Replaced long form terms with 

definitions. 

 

Replaced words “compression, gas” 

with “compressor”. 

Amendment uses new definitions for CNG 

Service and LNG Service. 

 

Amendment made to provide clarity 

regarding equipment. 
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Section 

Page 

No. Proposed Amendments Rationale 

12B.2 

(Ownership) 
12B-1 

Replaced “customer’s” with 

“Customer’s”. 
Use of defined term. 

12B.3 

(Cost of Service 

Recovery) 

12B-2 Amendments to use defined terms. 
Amendments allow for consistency with 

previous sections. 

12B.4 

Calculation of Cost of 

Service) 

12B-2 

Amended paragraph (b) by adding 

an “s” to “expense”. 

 

Amended paragraph (d) by 

replacing “NGV” with natural gas 

vehicle and “CPI” with consumer 

price index. 

 

Amended last paragraph by 

capitalizing “Service”. 

 

For stylistic consistency with paragraph. 

 

Terms are not defined. 

 

Use of defined term. 

13.3 

(Notice) 
13-1 Replaced “a” with “the”. 

Amendment provides consistency in 

Section with other references to 

Customer. 

14.1 

(Access to Premises) 
14-1 Replaced “must” with “will”. 

For stylistic consistency with previous 

sections. 

14.3 

(Installation of Remote 

Meter) 

14-1 New Section. 

Amendment allows FEI to recover the 

costs of installing and maintaining a 

remote meter if FEI is unable to access a 

Customer’s Premises or access 

necessary Equipment. 

15.1 

(Promotion of Gas 

Appliances) 

15-1 
Removed the capital “G” from 

natural gas. 
Natural gas is not a defined term. 

15A 

(On-Bill Financing 

Pilot Program) 

15A-1 Section removed. 
The On-Bill Financing Pilot Program 

ended effective January 1, 2015. 

17.1 

(All references to Gas) 
17-1 

Replaced “shall” with “will”. 

 

“Service” added after “Residential”. 

For stylistic consistency with previous 

sections. 

19.1 

(When Required) 
19-1 

Replaced “herein” and “hereunder” 

with plain language. 

 

Removed word “subsisting”. 

 

Replaced “an equal payment plan 

billing” with “Monthly Payment Plan 

bill”. 

For stylistic consistency with previous 

sections. 

 

Amendment made to be consistent with 

the new title of Section 20. 
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Section 

Page 

No. Proposed Amendments Rationale 

19.2 

Definition 
19-1 

Deleted EGI Act reference and 

replaced “thereof” with “of them”. 

EGI Act is defined in Section 12 and other 

amendments made for stylistic 

consistency with previous sections. 

19.4 

(Billing Basis) 

 

19-2 
Replaced “contract” with 

“agreement for Service”. 

For stylistic consistency with the language 

used in Section 2. 

19.5 

(Tampering/Fraud) 

 

19-2 

Removed “subject to the applicable 

limitation period provided by law”. 

 

Changed “(Under-Billing)” to 

“(Under-billing)”. 

Amendment made to be consistent with 

amendments to Section 19.7. 

 

Amendment made to be consistent with 

the title of Section 19.8. 

19.7 

(Over-billing) 

19-2 

to 19-

3 

Replaced “subject to the applicable 

limitation period provided by law” 

with “except that, if the date of 

when the error first occurred cannot 

be determined with reasonable 

certainty, the maximum refund 

period will be 6 years back from the 

date the error was discovered”. 

Amendment made to provide clarity with 

respect to refund time periods. 

19.8 

(Under-billing) 
19-3 

Replaced “contract” with 

“agreement for Service”. 

For stylistic consistency with the language 

used in Section 2. 

19.10 

(Disputed Back-bills) 
19-3 Replaced “shall” with “will”. 

For stylistic consistency with previous 

sections. 

19.11 

(Changes in 

Occupancy) 

19-3 Moved “back-billing” in sentence. Amendment made for clarity. 

20 

(Equal Payment Plan) 
20-1 

Name of plan changed from “Equal 

Payment Plan” to “Monthly 

Payment Plan”. 

Name change will make it clearer to 

customers that monthly installments may 

not always be equal throughout the 

period, (as set out in Section 20.4 

(Changes in Instalments). 

20.1 

(Definitions) 

20-1 

to 20-

2 

Capitalized new definition of 

Monthly Payment Plan Period and 

replaced 12 consecutive months 

with “one Year”. 

Capitalization for consistency with the 

earlier sections.  This change was also 

made throughout Section 20. 

 

As the definition of “Month” can be 

interpreted as being as few as 27 days, 

the use of “Year” was used to capture an 

entire year. 

21.2 

(Equal Payment Plan) 
21-1 

Title of Section changed from 

“Equal Payment Plan” to “Monthly 

Payment Plan”. 

Amendment made to be consistent with 

amendments to Section 20. 
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Section 

Page 

No. Proposed Amendments Rationale 

22 

(Returned Cheque 

Charge) 

22-1 

Title of Section changed from 

“Returned Cheque Charge” to 

Returned Payment Charge”. 

Amendment made to mirror changes in 

the Standard Charges Schedule. 

22.1 

(Dishonoured Cheque 

Charge) 

22-1 

Title of Section changed from 

“Dishonoured Cheque Charge” to 

“Returned Payment Charge”. 

Amendment made to mirror changes in 

the Standard Charges Schedule. 

23.2 

(Discontinuance or 

Refusal Without 

Notice) 

23-2 
Added to section (e) a specification 

about tampering with the Meter Set. 

Amendment provides FEI the ability to 

discontinue or refuse service if a Meter 

Set is tampered with. 

26.2 

(Direct Purchase 

Customers Returning 

to FortisBC Energy 

System Supply) 

26-1 Replaced “can” with “may”. 
For stylistic consistency with previous 

sections. 

27.1 

(Unbundling Service 

Terms and 

Conditions) 

27-1 

Replaced “Notice of Appointment of 

Marketer” as it is not a defined 

term. 

 

Amended “shall” with “must”. 

Capitalized “Service” throughout, as 

it is a defined term. 

 

Replaced periods with semicolons 

in the list. 

For stylistic consistency with previous 

sections. 

28 

(Biomethane Service) 

28-1 

to 28-

3 

Replaced “agree” with “must” 

throughout. 

For stylistic consistency with previous 

sections. 

28.3 

(Reduced Supply) 
28-1 

Removed “in an amount equal to 

the greenhouse gas reduction that 

would have been achieved through 

Biomethane supply, and”. 

Terms are already outlined in the 

definition of Carbon Offsets.  

28.6(g) 

(Switching to a Gas 

Marketer Contract) 

28-3 
Added “(Commodity Unbundling 

Service)” after Section 27. 

Amendment made to be consistent with 

the title of Section 27. 

Standard Fees and 

Charges Schedule 
S-1 

Changed Title to “Standard 

Charges Schedule”. 

Amendment provides clarity by having all 

components listed in the schedule outlined 

as charges. 

Standard Fees and 

Charges Schedule 
S-1 

Changed “Application Fee” to 

“Application Charge”. 

New title of the schedule is “Standard 

Charges Schedule”. 

Standard Fees and 

Charges Schedule 
S-1 

Changed “Dishonoured Cheque 

Charge” to “Returned Payment 

Charge”. 

Name of title broadened to encompass 

returned electronic fund transfers in 

addition to returned cheques. 
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Section 

Page 

No. Proposed Amendments Rationale 

Standard Fees and 

Charges Schedule 
S-1 Added an “s” to “FortisBC Energy”. Amendment provides clarity. 

Standard Fees and 

Charges Schedule 
S-1 

Changed “Disputed Meter Testing 

Fees” to “Meter Testing Charges”. 

New title of the schedule is “Standard 

Charges Schedule”. 

 1 
 2 
FEI has provided in Appendix 11-1 a blacklined version of the proposed changes to FEI’s 3 

GT&Cs effective June 1, 2018. 4 

11.1.2.2 Proposed Amendments to the FEI GT&Cs – Standard Fees and 5 

Charges Schedule 6 

FEI has reviewed its rates for the Standard Fees and Charges Schedule both in a jurisdictional 7 

review of other Canadian utilities, as well as an internal cost review.  In its jurisdictional review, 8 

FEI considered the fees and charges of the following other Canadian utilities: 9 

 BC Hydro; 10 

 PNG; 11 

 ATCO Gas and Pipelines Ltd. – Alberta-North and South (ATCO); 12 

 Direct Energy Regulated Services – Alberta-North and South (Direct Energy);  13 

 AltaGas Utilities Inc. (AltaGas); 14 

 SaskEnergy Incorporated (SaskEnergy); 15 

 Manitoba Hydro; 16 

 Union Gas Ltd. (Union); and 17 

 Enbridge Gas Distribution Inc. (Enbridge). 18 

 19 
FEI conducted this jurisdictional research in order to determine whether FEI’s rates for its 20 

Standard Fees and Charges were reasonable when compared with other Canadian utilities.  21 

FEI’s internal cost review research was conducted in order to determine whether the current 22 

rates charged continue to reflect the costs to perform the services the fee is intended to recover. 23 

Standard Fees and Charges Schedule – Proposed Name Changes: 24 

During FEI’s jurisdictional review, FEI also considered whether to propose a new name for its 25 

standard fee or charge in order to better reflect the nature of the fee or to be more consistent 26 

with other utilities’ naming conventions for similar fees.   27 

FEI is proposing to simplify the name of the Standard Fees and Charges Schedule by renaming 28 

it the “Standard Charges Schedule”.  FEI is also proposing the following changes: 29 
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 “Application Fee” to “Application Charge”; 1 

 “Dishonoured Cheque Charge” to “Returned Payment Charge”; and 2 

 “Disputed Meter Testing Fees” to “Meter Testing Charges”. 3 

Fee or Charge Proposed Rate Change: 4 

FEI is proposing the following rate changes to the current Standard Charges in order to better 5 

reflect the actual costs of providing these services: 6 

 Application Charge proposed reduction from $25.00 to $15.00; and 7 

 Returned Payment Charge proposed reduction from $20.00 to $8.00. 8 

 9 
The proposed reductions to the Application Charge and the Returned Payment Charge primarily 10 

reflect efficiencies in the business processes resulting from increased access to online and 11 

electronic information necessary to perform these two services.  The online web-based self-12 

serve nature of most application processes now requires less manual intervention from 13 

customer service representatives, and thus, a reduction in the costs to perform this service.  14 

The Returned Payment Charge reduction also reflects the decreased customer service 15 

representative work involved resulting from improved automation in banking processes.  A 16 

contributing factor to the analysis supporting FEI’s proposal to reduce the Application Charge 17 

and Returned Payment Charge is that the costs reviewed are based on the in-house Customer 18 

Service model, whereas, previous cost reviews were based on the out-sourced model, which 19 

included a bundled suite of services in place at the time.  Appendix 11-2 contains the supporting 20 

information that was utilized for the proposed rate changes. 21 

Table 11-3 below provides a summary of the proposed changes to the current Standard 22 

Charges Schedule. 23 

Table 11-3:  Summary of Proposed Changes to the Standard Charges Schedule 24 

Standard Charge/Fee Name Fee/Charge 

Current Proposed Current Proposed 

Application Fee
1 Application Charge

1 $25.00 $15.00 

Late Payment Charge No change 1.5% per month
2 No change 

Dishonoured Cheque 

Charge 

Returned Payment 

Charge 

$20.00 $8.00 

Interest on Cash 

Security Deposits 

No change FEI’s prime interest rate 

minus 2%
3 

No change 

Disputed Meter Testing 

Fees
4 

Meter Testing Charges
4 $60.00 No change 
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Standard Charge/Fee Name Fee/Charge 

Current Proposed Current Proposed 

Disputed Meter Testing 

Fees
5 

Meter Testing Charges
5 Actual Costs of 

Removal and 

Replacement 

No change 

Reactivation Charges 

Performed During 

Regular Working Hours 

No change $90.00 No change 

Reactivation Charges 

Performed After Regular 

Working Hours 

No change $115.00 No change 

Notes: 1 
1
 Includes: Existing Installation 2 

  New Installation – Manifold Meters 3 
New Installation – Vertical Subdivision 4 

2
 19.56% per annum on outstanding balance. 5 

3
  FortisBC Energy prime interest rate is defined as the floating annual rate of interest which is equal to 6 
the rate of interest declared from time to time by FortisBC Energy's lead bank as its "prime rate" for 7 
loans in Canadian dollars. 8 

4
 Meters rated at less than or equal to 14.2 m3/Hour. 9 

5
 Meters rated greater than 14.2 m3/Hour. 10 

 11 

Table 11-4 below provides a summary of the jurisdictional review of the amounts of the fees and 12 

charges which other Canadian utilities are currently charging for the services similar to those 13 

included in the FEI Standard Charges Schedule. 14 
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Table 11-4:  Summary of Jurisdictional Review of Canadian Utilities 1 

Utility 

Application 

Charge 

Late 

Payment 

Charge 

Returned 

Payment 

Charge 

Interest on Cash Security 

Deposits Meter Testing Charges   Reactivation Charges  

BC Hydro $12.40 
1.5% (19.6% 

per annum)
1
 

$6
1
 

BC Hydro’s Weighted 

Average Cost of Debt for the 

most recent fiscal year
1
 

$181
1
 

$30 Remote
1
 

$280 Manual
1
 

PNG $30.00 

1.5% 

(19.56% per 

annum) 

$20 
PNG’s Prime Rate minus 

2% 

$60 (meters  <=14.2 m
3
/hr) 

Actual Cost (meters >=m
3
/hour ) 

$60 Reg. Hours 

ATCO By retailer 1% $31 
Rate specified in the Alberta 

Residential Tenancies Act 

$117 (Residential) 

$117 Minimum (Non-Residential) 

$122 Reg. Hours 

$286 After Hours 

Direct 

Energy 

$10.00 (plus 

credit check if 

required) 

1.5% $25 N/A ATCO Applicable Charge $25
3
 

AltaGas $37.00 
1.5% (18% 

per annum) 
$26 

Alberta Government 

established tenant security 

deposit interest rates 

$79 (Residential) 

Actual Cost (Non-Residential) 

$53 (Residential) 

Actual Cost (Other) 

SaskEnergy 
Reg. Hours $30 

After Hours $65 

1.17% (15% 

per annum) 
$25 

The average TD Canada 

Trust Prime interest rate for 

the prior year (rounded) 

$25 (Residential & Commercial Small) 

$50 (Commercial Large & Industrial) 

Residential & Commercial Small  

 $68 Regular Hours 

 $95 After Hours  

Commercial Large & Industrial  

 $100 Regular Hours)  

 $135 (After Hours) 

Manitoba 

Hydro 
Not specified 1.25% $20 

Manitoba Hydro’s average 

short-term borrowing cost 

$35 (Residential) 

$130 (Commercial) 

$50 Regular Hours 

$65 After Hours 

Union  $35.00 
1.5% (18%

2
 

per annum) 
$20 

Simple interest based on 

current bank savings rate 

(calculated monthly) 

Actual Cost $35 
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Utility 

Application 

Charge 

Late 

Payment 

Charge 

Returned 

Payment 

Charge 

Interest on Cash Security 

Deposits Meter Testing Charges   Reactivation Charges  

Enbridge $25.00 
1.5% (18%

2 

per annum) 
$20 

Rate is set by the Ontario 

Energy Board (for deposits 

that have been on file for a 

minimum of 6 months) 

$105 (Residential) 

Actual Cost (Commercial) 
$75 

Notes: 1 
1
  Proposed as part of BC Hydro’s 2015 Rate Design Application. 2 

2 
Effective per annum rate = 19.56%. 3 

3 
Charge applicable in addition to ATCO’s applicable charges.4 
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 Conclusion 11.1.31 

FEI proposes that the changes to the Standard Charges Schedule be approved, effective June 2 

1, 2018. 3 

11.2 FEI RATE SCHEDULES FOR SERVICE 4 

 Introduction 11.2.15 

The FEI rate schedules set out Commission approved specific terms, conditions, and applicable 6 

charges for each of FEI’s different service offerings. 7 

Table 11-5 below outlines the current FEI rate schedules and provides a description of the 8 

applicable service offering under each rate schedule. 9 

Table 11-5:  The Current FEI Rate Schedules for Service 10 

Rate 

Schedule 
Rate Schedule Title General Description of Service Offering 

1 Residential Service  Residential firm service 

1B 
Residential Biomethane 

Service 
 Residential firm biomethane service 

1U Residential Service  Residential firm unbundled service 

1X Residential Service 

 Residential firm unbundled service 

o In the event of marketer failure, customers served under 

RS 1U may be served under RS 1X 

2 Small Commercial Service 

 Small commercial firm service 

 Normalized annual consumption is less than 2,000 GJ per 

year 

2B 
Small Commercial 

Biomethane Service 

 Small commercial firm biomethane service 

 Normalized annual consumption is less than 2,000 GJ per 

year 

2U Small Commercial Service 

 Small commercial firm unbundled service 

 Normalized annual consumption is less than 2,000 GJ per 

year 

2X Small Commercial Service 

 Small commercial firm unbundled service 

 Normalized annual consumption is less than 2,000 GJ per 

year 

o In the event of marketer failure, customers served under 

RS 2U may be served under RS 2X 
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Rate 

Schedule 
Rate Schedule Title General Description of Service Offering 

3 Large Commercial Service 

 Large commercial firm service 

 Normalized annual consumption is greater than 2,000 GJ 

per year 

3B 
Large Commercial 

Biomethane Service 

 Large commercial firm biomethane service 

 Normalized annual consumption is greater than 2,000 GJ 

per year 

3U Large Commercial Service 

 Large commercial firm unbundled service 

 Normalized annual consumption is greater than 2,000 GJ 

per year 

3X Large Commercial Service 

 Large commercial firm unbundled service 

 Normalized annual consumption is greater than 2,000 GJ 

per year 

o In the event of marketer failure, customers served under 

RS 3U may be served under RS 3X 

4 Seasonal Firm Service 
 Seasonal firm service for customers that typically consume 

gas during off-peak periods (April to October) 

5 General Firm Service 
 General firm service with an applicable monthly demand 

charge per month per GJ of Daily Demand 

5B 
General Firm Biomethane 

Service 

 General firm biomethane service with an applicable 

monthly demand charge per month per GJ of Daily 

Demand 

6 
Natural Gas Vehicle 

Service 

 Natural gas vehicle service 

 Includes the provision for the resale of natural gas to 

natural gas vehicles 

6A 
General Service – Vehicle 

Refueling Service 

 On-site natural gas vehicle refueling and compression 

service 

6P 

Public Service – Natural 

Gas Vehicle Refueling 

Service 

 Natural gas vehicle refueling service at FEI Surrey 

Operations 

7 
General Interruptible 

Service 
 General interruptible service 

11B 
Biomethane Large Volume 

Interruptible Sales 

 Biomethane large volume interruptible sales 

 Customer must enter into an FEI transportation agreement 

pursuant to RS 22, RS 22A, RS 22B, RS 23, RS 25, RS 26 

or RS 27 
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Rate 

Schedule 
Rate Schedule Title General Description of Service Offering 

14A Term and Spot Gas Sales 

 Natural gas term and spot sales 

 Customer must not have/or has not appointed a shipper 

agent 

 Customer must enter into an FEI transportation agreement 

pursuant to RS 22, RS 22A, RS 22B, RS 23, RS 25, RS 26 

or RS 27 

22 
Large Volume 

Transportation 

 Large volume interruptible transportation service (with the 

option to negotiate firm rate) 

 Minimum monthly consumption of 12,000 GJ (take or pay) 

22A 

Transportation Service 

(Closed) Inland Service 

Area 

 Large volume firm and interruptible transportation service 

for select customers (closed rate schedule) 

22B 

Transportation Service 

(Closed) Columbia Service 

Area 

 Large volume firm and interruptible transportation service 

for select customers (closed rate schedule) 

23 
Commercial Transportation 

Service 

 Large commercial firm transportation service 

 Normalized annual consumption is greater than 2,000 GJ 

per year 

25 
General Firm 

Transportation Service 

 General firm transportation service with an applicable 

monthly demand charge per month per GJ of Daily 

Demand 

26 
NGV Transportation 

Service 

 Natural gas vehicle transportation service 

 Includes the provision for the resale of natural gas to 

natural gas vehicles 

27 
General Interruptible 

Transportation 
 General interruptible transportation service 

30 

Off-System Sales and 

Purchases Rate Schedule 

and Agreement (Canada 

and U.S.A.) 

 GasEDI base contract with terms and conditions for off-

system natural gas sales or purchases with third parties 

36 
Commodity Unbundling 

Service 

 Terms and conditions for commodity unbundling service 

between FEI and natural gas marketers 

40 

West to East SCP 

Transportation Service 

Rate Schedule 

 Transportation service in a West to East direction via the 

SCP 

46 

Liquefied Natural Gas 

Sales, Dispensing and 

Transportation Service 

 LNG sales, dispensing and transportation service 
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Rate 

Schedule 
Rate Schedule Title General Description of Service Offering 

50 
Large Volume Industrial 

Transportation 

 Large volume firm and interruptible transportation service 

 Customers must enter into a transportation agreement for a 

minimum period of 15 years and require firm transportation 

service of at least 45 TJ per day 

 1 

11.2.1.1 Scope of Review 2 

The scope of the rate schedule review in this Application includes all of FEI’s rate schedules 3 

outlined in Table 11-5, except for the following: 4 

 RS 30; 5 

 RS 36; 6 

 RS 46; and 7 

 RS 50. 8 

 9 
Amendments to RS 30 are not proposed in the Application because this rate schedule reflects 10 

the current standard provisions used for GasEDI contracts with third parties for off-system 11 

natural gas sales and purchases.  As such, there are no proposed amendments required at this 12 

time.  Typically, changes to RS 30 are generally of a housekeeping nature, and addressed as 13 

required.  With respect to RS 36, consistent with past practice, any amendments to this rate 14 

schedule are handled through the Customer Choice Program Annual General Meeting 15 

regulatory proceeding.  Finally, as outlined in Section 1 of the Application, RS 46 and RS 50 are 16 

not included in the scope of this Application; therefore, no amendments have been proposed, as 17 

these rate schedules are approved by Orders in Council and not subject to change in this 18 

proceeding.189   19 

In addition to the rate schedules outlined in Table 11-5 above, FEI has a number of tariff 20 

supplements and Bypass agreements (filed with and approved by the Commission in the form of 21 

tariff supplements) currently in place.  These tariff supplements have been negotiated and 22 

approved by the Commission and, as such, FEI is not proposing any changes to existing tariff 23 

supplements in this Application.190 24 

FEI will be making a supplemental filing on February 2, 2017, which will include Appendices 11-25 

3 and 11-4.  Appendix 11-3 will provide the blacklined changes to each rate schedule reflecting 26 

the rate design proposals in the Application, and will also include any housekeeping changes 27 

FEI is proposing. Appendix 11-4 will provide supporting calculations for the proposed decrease 28 

                                                
189

  OIC No. 557/2013 and OIC No. 749/2014 (refer to Appendix 2). 
190

  With the exception of the proposed cancellation effective June 1, 2018, of FEI Tariff Supplement G-21 between 
Creative Energy Vancouver Platforms Inc. and FEI.  Please refer to Section 9 of the Application for more 
information. 
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to the Administration Charge per Month for RS 22, RS 22A, RS 22B, RS 23, RS 25, RS 26 and 1 

RS 27. 2 

 Conclusion 11.2.23 

FEI proposes that the changes to the rate schedules, being filed in the supplemental filing on 4 

February 2, 2017, be approved, effective June 1, 2018.   5 

11.3 OVERHEAD AND MARKETING CHARGE FOR CNG AND LNG STATION 6 

CUSTOMERS 7 

 Introduction 11.3.18 

The OH&M charge is intended to recover an appropriate portion of overhead and marketing 9 

expenses directly from CNG and LNG station customers.  The methodology and amount of the 10 

OH&M charge was set by the Commission in Order G-78-13, dated May 14, 2013.  Order G-78-11 

13 set the OH&M charge at $0.52/GJ.  On June 18, 2015, the Commission issued Order G-105-12 

15, which, among other things, directed FEI to: 13 

Recalculate the Overhead and Marketing (OH&M) Charge, using the most recent 14 

cost and volume forecast, and the same methodology as Order G-78-13, to 15 

determine if the $0.52/GJ OH&M Charge continues to be appropriate. 16 

On August 21, 2015, FEI submitted its Order G-105-15 compliance filing, recalculating the 17 

OH&M charge based on the methodology of Order G-78-13, using total NGT forecast volumes.  18 

At that time, the results of the recalculation supported maintaining the OH&M charge at 19 

$0.52/GJ.  FEI also indicated in its compliance filing that a further review of the OH&M charge 20 

would be appropriate as part of the Rate Design Application, since the direct allocation of 21 

overhead and marketing dollars would be considered at that time and may affect the OH&M 22 

charge applicable to CNG and LNG fueling station services.   23 

 OH&M Charge Updated Calculation 11.3.224 

FEI is not proposing any changes to how overhead and marketing dollars are currently directly 25 

allocated.  As a result, there is no change to the methodology for the inputs to the OH&M 26 

charge calculation.  Table 11-6 below provides an updated calculation of the OH&M charge 27 

using the forecast of 2016 and 2017 costs and NGT volumes based on the methodology of 28 

Order G-7-13.  29 
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Table 11-6:  Update to OH&M Charge Calculation 1 

 2 

Using the 2016 and 2017 forecast volumes from the FEI Annual Review for 2017 Rates, 3 

Evidentiary Update filed October 5, 2016, the OH&M charge calculation in Table 11-6 results in 4 

$0.57/GJ.  Given that the OH&M charge is dependent on forecast volumes which will vary from 5 

actual volumes, and because the term of the GGRR extends further than 2017 (to 2020), FEI 6 

expects this amount will decrease over time.  FEI continues to update its forecasts for the 7 

remaining term of the GGRR and believes that the current levels of overhead and volumes 8 

continue to support the $0.52 OH&M charge. 9 

 Conclusion 11.3.310 

Based on FEI’s review and the updated calculation, FEI recommends the OH&M charge for 11 

CNG and LNG fueling station customers remain unchanged at $0.52/GJ. 12 

Forecast 

2016

Forecast 

2017 Total

Staff Resources ($000) 747           769           1,516       

Customer Education ($000) 70             60             130           

Total Overhead ($000) 817           829           1,646       

Projected Volumes (TJ) 1,196       1,702       2,898       
Annual Charge ($/GJ) 0.68          0.49          0.57          
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12. SUMMARY AND CONCLUSIONS 1 

FEI’s rate design proposals described in Sections 7 to 11 of the Application have an impact on 2 

the COSA results presented in Section 6 and result in a $786.4 thousand revenue deficit.  FEI 3 

proposes to shift this revenue deficit to RS 1, which is the only rate schedule with an R:C ratio of 4 

less than 100%.  After taking into account this revenue change, FEI’s Final COSA results for 5 

each rate schedule are within the range of reasonableness except for RS 22A and RS 6/RS 6P.  6 

FEI is not proposing to rebalance RS 22A as this is a closed rate schedule.  FEI is proposing to 7 

rebalance RS 6/RS 6P (for natural gas refuelling stations) to be within the range of 8 

reasonableness. With this rebalancing, FEI believes that its rate design proposals will result in a 9 

reasonable balance of rate design principles, are just and reasonable and should be approved 10 

as proposed.  11 

This section is organized as follows: 12 

 Section 12.1 summarizes the impact of FEI’s proposed rate design changes on the 13 

COSA and FEI’s proposal to shift the resulting revenue deficit to RS 1.  14 

 Section 12.2 presents FEI’s Final COSA results after taking into account revenue 15 

changes due it rate design proposals, and sets out FEI’s proposal to rebalance RS 6 and 16 

RS 6P to be within the range of reasonableness. 17 

 Section 12.3 shows FEI’s Final COSA results after rebalancing.  18 

 Section 12.4 provides a summary of FEI’s proposed changes to rates, comparing the 19 

estimated 2018 rates resulting from the COSA before and after the proposed changes.  20 

 Section 12.5 concludes the Application. 21 

12.1 COSA ADJUSTMENTS FROM RATE DESIGN PROPOSALS  22 

FEI presented its COSA results prior to any rate design changes in Section 6 of the Application.  23 

As noted in Section 6, the COSA results will be impacted by any proposed rate design changes 24 

and therefore need to be recalculated to take those impacts into account.  In the sections below, 25 

FEI summarizes the rate design proposals discussed in Sections 7, 8, 9, 10 and 11 and the 26 

resulting adjustments to the COSA.    27 

 Residential Rate Design Proposal Summary and COSA Adjustment 12.1.128 

FEI proposes to make following changes to RS 1: 29 

 Increase the Basic Charge per Day by $0.0195 from $0.3890 to $0.4085 to increase the 1.30 

proportion of fixed costs recovered by the Basic Charge, as discussed in Section 7.8 of the 31 

Application. 32 

 Decrease the Delivery Charge per GJ by $0.086 to maintain revenue neutrality, as 2.33 

discussed in Section 7.8 of the Application. 34 
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FEI’s proposal for adjusting the basic and delivery charges as described in the above points for 1 

these rate schedules is revenue neutral and does not result in any adjustments required for the 2 

COSA.   3 

 Commercial Rate Design Proposals Summary and COSA Adjustment 12.1.24 

FEI proposes to adjust the Basic Charges and Delivery Charges of the commercial rate 5 

schedules to align with the 2,000 GJ threshold between small and large commercial customers, 6 

as discussed in Section 8.7 of the Application, as follows: 7 

 For RS 2:   1.8 

 Increase the Basic Charge per Day by $0.1324 from $0.8161 to $0.9485. 9 

 Decrease the Delivery Charge per GJ by $0.186. 10 

 For RS 3 and RS 23: 2.11 

 Increase the Basic Charge per Day by $0.4357 from $4.3538 to $4.7895 12 

 Increase the Delivery Charge per GJ by $0.001 13 

 14 
FEI’s proposal for adjusting the Basic Charges and Delivery Charges for RS 2 and RS 3/RS 23 15 

to re-establish the economic cross-over point between RS 2 and RS 3 to 2,000 GJ/year is 16 

revenue neutral within the commercial rate schedules, but results in a revenue shift from RS 2 17 

to RS 3/RS 23.  The revenue shift is approximately $1.2 million.  When included in the COSA, 18 

this decreases the R:C ratio for RS 2 by 0.5 % and increases the R:C ratio for RS 3/RS 23 by 19 

0.6 %.  This impact is reflected in the Final COSA results in Section 12.2 below.  20 

 Industrial Rate Design Proposals Summary and COSA Adjustment 12.1.321 

The proposed changes to the industrial rate schedules are summarized as follows: 22 

 For RS 5 and RS 25: 1.23 

 Revise the multiplier from 1.25 to 1.10 in the Daily Demand formula and increase the 24 

Demand Charge by $3.00/Month/GJ, as discussed in Section 9.5 of the Application. 25 

 For Rate Schedules 22, 22A, 22B, 23, 25, 26, and 27: 2.26 

 Adjustment the transportation model, as discussed in Section 10 of the Application, as 27 

follows:  28 

i. Implement daily balancing for all transportation customers. 29 

ii. Reduce the daily balancing tolerance to a 10% threshold and introduce a 30 

balancing charge of $0.25/GJ for transportation customers for gas supply 31 

shortfalls within a 10% to 20% tolerance level. 32 

 For RS 7 and RS 27: 3.33 
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 Decrease the Delivery Charge by $0.012/GJ as discussed in Section 9.6 and shown in 1 

Table 9-20 of the Application. 2 

 For RS 4: 4.3 

 Change rates due to the proposed changes to RS 5 and RS 7 as shown in Table 9-21 of 4 

the Application by increasing the off-peak delivery rate by $0.114/GJ and by decreasing 5 

the extension period by $0.018/GJ. 6 

 For RS 6: 5.7 

 Decrease the Delivery Charge per GJ by $1.318/GJ as a result of the rebalancing of 8 

rates discussed in Section 12.2.2 below. 9 

 For RS 6P: 6.10 

 Set the Delivery Charge per GJ to equal the Delivery Charge per GJ of RS 6 as 11 

discussed below in Section 12.2.2.  12 

 For RS 22: 7.13 

 Set the RS 22 charges on a cost of service basis as discussed in Section 9.8.5 of the 14 

Application, as follows: 15 

i. Firm Demand Charge of $25.000/Month/GJ. 16 

ii. Firm MTQ Delivery Charge of $0.150/GJ. 17 

iii. Interruptible MTQ Delivery Charge of $0.972/GJ. 18 

 19 
FEI’s proposal for RS 5 and RS 25 is to decrease the multiplier in the peak Daily Demand 20 

formula to 110% from 125% and to increase the Demand Charge by $3.00/Month/GJ.  These 21 

two changes are offsetting, resulting in only a small increase in revenue from RS 5/25 22 

collectively. The net increase in revenue is $45.2 thousand, which does not change the R:C 23 

ratio for RS 5/25.   24 

FEI’s proposal for an increase in the Demand Charge for RS 5 and RS 25 has an effect on the 25 

calculation of the RS 7/RS 27 charges, as discussed in Section 9.6. The adjusted rate for RS 26 

7/RS 27 results in approximately $90.7 thousand less from this customer group. The $90.7 27 

thousand is shifted to RS 1. The net decrease in revenue of $90.7 thousand decreases the R:C 28 

ratio for RS 7/RS 27 by 0.3%.  This impact is reflected in the final COSA results in Section 12.2 29 

below. 30 

FEI’s proposal for RS 22 results in a $754 thousand decrease in revenue from RS 22 31 

customers.  As a group, the R:C ratio for RS 22 customers is 103.5% before any adjustments.  32 

As the RS 22 firm offering is a new service offering, FEI is proposing to set the new offering at a 33 

100% R:C ratio, in the middle of the 90% to 110% range of reasonableness.  When comparing 34 

the firm revenues for the current RS 22 customers and VIGJV using the rates derived in Section 35 

9.8 to the revenues embedded in the test year, FEI will collect $473 thousand less revenue. In 36 

addition, BC Hydro IG has contract rates in place until 2022 that are marginally lower than they 37 
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would pay under the new RS 22 service.  This results in an additional $281 thousand reduction 1 

in revenue.  In total, after setting rates for this new service offering at allocated costs, FEI will 2 

collect $754 thousand less revenue from these customers.  As indicated in Section 12.2 below, 3 

FEI proposes to collect this revenue from RS 1 customers, which represents an approximate 4 

annual bill impact of 0.1% for RS 1 customers.  This impact is reflected in the final COSA results 5 

in Section 12.2 below. 6 

 Summary of Revenue Changes due to Rate Design Proposals 12.1.47 

The adjustments discussed above result in a total revenue reduction of $786.4 thousand as 8 

outlined in Table 12-1 below. 9 

Table 12-1:  Revenue Changes from Rate Design Proposals  10 

Rate 
Schedule 

Revenue 
Change ($000s) 

2 -$1,174.1 

3 / 23 +$1,174.1 

4 +$13.3 

5 / 25 +$45.2 

7 / 27 -$90.7 

22 -$754.2 

Total -$786.4 

 11 

As RS 1 is the only rate schedule with an R:C ratio of less than 100%, FEI proposes to shift the 12 

$786.4 thousand deficit to RS 1. The shift represents an approximate annual bill impact of 0.1% 13 

for RS 1 customers and results in an increase to the Delivery Charge per GJ by $0.011. 14 

FEI’s final COSA results reflecting the above revenue shifts are shown below. 15 

12.2 FINAL COSA RESULTS AND REBALANCING  16 

 Final COSA Results  12.2.117 

FEI recalculated the COSA to reflect the revenue shifts from the proposed rate design changes 18 

discussed above to arrive at the COSA model results after rate design proposals.  The initial 19 

COSA results, revenue shifts from rate design proposals, approximate bill impacts and COSA 20 

results after revenue shifts are shown in Table 12-2 below.   21 
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Table 12-2:  COSA R:C and M:C Results after Rate Design Proposals 1 

 2 

FEI notes that FEI’s proposed firm rate for RS 22 changes the R:C ratios of the other rate 3 

schedules. As described in Section 6.3.1.5, the initial COSA results treat BC Hydro IG and 4 

VIGJV as credits to the cost of service. By treating these two customers as credits to the cost of 5 

service, no costs are allocated to them in the initial COSA. Conversely, the COSA results after 6 

Rate Design proposals included in Table 12-2 above do not treat BCH IG and VIGJV as credits 7 

to the cost of service.  Instead, these customers are grouped together with RS 22 customers as 8 

discussed in Section 9.8.5.2 and are allocated costs based on their firm demand. The difference 9 

in the allocation of costs between the Initial COSA results and the above COSA results after 10 

R:C M:C R:C M:C

Rate Schedule 1

Residential Service

Rate Schedule 2

Small Commercial Service

Rate Schedule 3/23

Large Commercial Sales and 

Transportation Service

Rate Schedule 5/25

General Firm Sales and 

Transportation Service 

Rate Schedule 6/6P

Natural Gas Vehicle Service

Rate Schedule 22A

Transportation Service (Closed) 

Inland Service Area 

Rate Schedule 22B

Transportation Service (Closed) 

Columbia Service Area

Rate Schedule 22

Large Volume Transportation 

Service 

R:C M:C R:C M:C

Rate Schedule 4

Seasonal Firm Gas Service 

Rate Schedule 7/27

General Interruptib le Sales and 

Transportation Service

Rate Schedule 

(rates not set using allocated costs)

Rate Schedule

13.3 

(90.7)

1.9%

-0.3%

0.6%

0.0%

1,174.1 

45.2 

(754.2)

Revenue 

Shift 

($000)

Approximate 

Annual Bill 

Change

786.4 

(1,174.1)

0.1%

-0.5%

95.6% 93.1%

104.9% 112.2%

101.6% 103.3%

101.3% 102.5%

139.6% 712.3%

147.4% 550.9%

1425.5% 1864.4%

Initial COSA

Initial COSA
 COSA after Rate Design 

Proposals

100.0% 100.0%

106.3% 116.0%

131.7% 160.4%

113.0% 113.4%

96.4% 94.4%

102.2% 104.1%

103.6% 107.6%

103.1% 103.1%99.7% 99.7%

109.5% 109.8%

131.2% 159.1%

Approximate 

Annual Bill 

Change

Revenue 

Shift 

($000)

-3.4%

150.2% 578.3%

139.3% 713.6%

 COSA after Rate Design 

Proposals
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rate design proposals changes the R:C ratio of rate schedules because the same revenue is 1 

divided by different allocated costs.   2 

As shown in Table 12-2, all rate schedules are within the range of reasonableness of 90% to 3 

110%, except for RS 22A, and RS 6/RS 6P.   4 

FEI is not proposing to rebalance RS 22A this is a closed rate schedule. RS 22A and RS 22B 5 

are not allocated costs in a postage stamp manner in the COSA as they are not allocated a 6 

portion of FEI’s distribution system costs. FEI has continued to allocate costs in this manner to 7 

be consistent with past practice and the rate schedules’ grandfathered status. Rebalancing the 8 

charges under RS 22A would be inconsistent with continuing to grandfather the terms and 9 

conditions of service under this rate schedule.  Since RS 22 is available for all large industrial 10 

customers, grandfathered RS 22A (and RS 22B) customers may elect this rate schedule as an 11 

alternative.  FEI’s proposed rebalancing for RS 6/RS 6P is discussed below.  12 

 Rebalancing of RS 6/RS 6P to be within the Range of Reasonableness 12.2.213 

Based on FEI’s Final COSA model results above, RS 6/RS 6P has an R:C ratio of 131.7%.  14 

There are 15 customers who take service under RS 6.  These customers operate public CNG 15 

refueling stations.  RS 6P is for public natural gas vehicle refueling at FEI’s Surrey Operation 16 

Centre. 17 

To set the R:C ratio for RS 6/RS 6P within the range of reasonableness, FEI is proposing a 18 

reduction of $61.7 thousand in the revenue required from RS 6/RS 6P by decreasing the 19 

Delivery Charge by $1.318/GJ. FEI is proposing to reduce the revenue to bring the R:C ratio in 20 

alignment with the upper end of the range of reasonableness and decrease the Delivery Charge 21 

to match the reduction in revenue. 22 

The decrease to the Delivery Charge supports the government’s policy goal of reducing GHG 23 

emissions by making natural gas more affordable as a vehicle fuel substituting for gasoline or 24 

diesel for those members of the public and fleets that are using the RS 6/RS 6P stations. After 25 

the proposed adjustment, RS 6/RS 6P will have an R:C ratio of 110% and RS 6 customers will 26 

experience approximately a 17% decrease in their annual bills from this adjustment. As RS 6P 27 

is for public natural gas vehicle fueling stations, it is not possible for FEI to calculate an annual 28 

bill impact for customers using RS 6P because the volume by customer using the public fueling 29 

station is not tracked. As RS 1 is the only rate schedule with an R:C ratio of less than 100%, FEI 30 

proposes to shift the $61.7 thousand deficit to RS 1. The shift represents an approximate annual 31 

bill impact of 0.01% (rounding to 0.0%) for RS 1 customers.   32 

RS 6P for CNG fueling services to customers at FEI’s Surrey Operations Centre was approved 33 

by Order G-165-11A.  The Delivery Charge for RS 6P was set equal to the Delivery Charge of 34 

RS 6 and was intended to remain equal to the RS 6 Delivery Charge over time.  Since the 35 

approval of RS 6P, however, the Delivery Charge for RS 6P and RS 6 are no longer equal with 36 

the RS 6P Delivery Charge being $0.022/GJ less than that of RS 6.  As a housekeeping 37 

amendment, FEI proposes to set the Delivery Charge for RS 6P equal to the Delivery Charge of 38 
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RS 6 after all other rate design proposals and rebalancing are effected. This proposal is 1 

included in the rebalancing results for RS 6 below. 2 

12.3 FINAL COSA RESULTS AFTER REBALANCING 3 

Table 12-4 below shows FEI’s final COSA results before and after rebalancing, along with the 4 

proposed rebalancing amounts.  As seen in Table 12-3, with the exception of RS 22A, the R:C 5 

ratios for all rate schedules are within the range of reasonableness after rebalancing. 6 

Table 12-3:  R:C and M:C Results after Rate Design Proposals and Rebalancing 7 

8 
  9 

R:C M:C R:C M:C

Rate Schedule 1

Residential Service

Rate Schedule 2

Small Commercial Service

Rate Schedule 3/23

Large Commercial Sales and 

Transportation Service

Rate Schedule 5/25

General Firm Sales and 

Transportation Service 

Rate Schedule 6/6P

Natural Gas Vehicle Service

Rate Schedule 22A

Transportation Service (Closed) 

Inland Service Area 

Rate Schedule 22B

Transportation Service (Closed) 

Columbia Service Area

Rate Schedule 22

Large Volume Transportation 

Service 

R:C M:C R:C M:C

Rate Schedule 4

Seasonal Firm Gas Service 

Rate Schedule 7/27

General Interruptib le Sales and 

Transportation Service

Rate Schedule

Rate Schedule 

(rates not set using allocated costs)

Rebalance 

Amount 

($000)

Approximate 

Annual Bill 

Change

61.7 0.0%

139.3% 713.6% 139.3% 713.6%

 COSA after Rate 

Design Proposals

COSA after Rate Design  

Proposals and 

Rebalancing

150.2% 578.3% 150.2% 578.3%

Rebalance 

Amount 

($000)

Approximate 

Annual Bill 

Change

100.0% 100.0% 100.0% 100.0%

103.1% 103.1% 103.1% 103.1%

113.0% 113.4% 113.0% 113.4%

(61.7) -16.5%131.7% 160.4% 110.0% 119.0%

106.3% 116.0% 106.3% 116.0%

107.6% 103.6% 107.6%

102.2% 104.1% 102.2% 104.1%

 COSA after Rate 

Design Proposals

COSA after Rate Design  

Proposals and 

Rebalancing

96.4% 94.4% 96.4% 94.4%

103.6%
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FEI notes that RS 22 was excluded from the COSA results in Table 6-11 because customers in 1 

RS 22 were predominantly interruptible.  However, as discussed in Section 9.8, FEI is proposing 2 

a new firm service rate under RS 22.  As such, FEI includes the R:C and M:C ratios for RS 22 in 3 

Table 12-3 above.  FEI further notes that the COSA results from Section 6 include interruptible 4 

revenues for RS 22, while the Final COSA results are based only on allocated costs and firm 5 

revenue.  In the Final COSA, RS 22 Interruptible revenue is treated as a credit to the cost of 6 

service and allocated to all non-bypass rate schedules (except RS 22) based on margin. 7 

Detailed Final COSA schedules are included as Appendix 12. 8 

12.4 COMPARISON OF FEI’S CURRENT RATES AND PROPOSED RATES  9 

Table 12-4 below summarizes FEI’s proposed rate changes, by showing the estimated COSA-10 

based 2018 rates, the proposed rate changes and the estimated 2018 rates after the proposed 11 

changes.  It is important to note that the proposed rate changes will be made to 2018 approved 12 

rates, not the estimated COSA-based rates.  Therefore, the estimated 2018 rates below will not 13 

be the rates that are actually approved for 2018.     14 

Table 12-4:  FEI Rate Proposal Summary 15 

Rate Schedule 

Estimated 

COSA-Based 

2018 Rates
191

 

 

Proposed 

Rate 

Changes 

Estimated 

2018 Rates 
After Proposed 

Changes 

RS 1 – Residential    

Basic Charge (daily) $0.3890 $0.0195 $0.4085 

Delivery Charge ($/GJ) $4.821 ($0.075) $4.746 

RS 2 – Small Commercial    

Basic Charge (daily) $0.8161 $0.1324 $0.9485 

Delivery Charge ($/GJ) 3.850 ($0.186) 3.664 

RS 3/RS 23 – Large Commercial    

Basic Charge (daily) $4.3538 $0.4357 $4.7895 

Delivery Charge ($/GJ) $3.189 $0.001 $3.190 

RS 4    

Basic Charge (Monthly) $439 Nil $439 

Delivery Charge ($/GJ) Off Peak $1.278 $0.114 $1.392 

Delivery Charge ($/GJ) Extended Period $2.183 ($0.018) $2.165 

                                                
191

  The COSA rates shown are 2016 approved rates plus known and measureable changes discussed above in 
Section 6. 
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Rate Schedule 

Estimated 

COSA-Based 

2018 Rates
191

 

 

Proposed 

Rate 

Changes 

Estimated 

2018 Rates 
After Proposed 

Changes 

RS 5/RS 25    

Basic Charge (Monthly) $587.00 Nil $587.00 

Delivery Charge ($/GJ) $0.887 Nil $0.887 

Demand Charge ($/Month/GJ) $21.596 $3.00 $24.596 

RS 6/RS 26    

Basic Charge (Monthly) $61 Nil $61 

Delivery Charge ($/GJ) $4.873 ($1.318) $3.555 

RS 7/RS 27    

Basic Charge (Monthly) $880.00 Nil $880.00 

Delivery Charge ($/GJ) $1.455 ($0.012) $1.443 

RS 22    

Basic Charge (Monthly) $3,664.00 Nil $3.664.00 

Firm Demand Charge ($/Month/GJ) n/a  $25.000 

Firm MTQ ($/GJ) n/a  $0.150 

Interruptible MTQ ($/GJ) $1.060 ($0.088) $0.972 

 1 

12.5 CONCLUSION 2 

Based on the analysis and considerations set out in the Application, FEI believes that its rate 3 

design proposals will result in a reasonable balance of rate design principles, are just and 4 

reasonable and should be approved as proposed. 5 
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Sixth floor, 900 Howe Street 
Vancouver, BC  Canada  V6Z 2N3 
TEL:  (604)  660-4700 
BC Toll Free:  1-800-663-1385 
FAX:  (604)  660-1102 
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ORDER NUMBER 
G-xx-xx 

 
IN THE MATTER OF 

the Utilities Commission Act, RSBC 1996, Chapter 473 
 

and 
 

FortisBC Energy Inc. 
2016 Rate Design Application 

 
BEFORE: 

Panel Chair/Commissioner 
Commissioner 
Commissioner 

 
on Date 

 
ORDER 

WHEREAS: 
 
A. On December 19, 2016, FortisBC Energy Inc. (FEI or the Company) filed an Application with the British 

Columbia Utilities Commission (Commission) seeking the necessary approvals, pursuant to sections 58 to 61 
of the Utilities Commission Act (Act), to adjust its rate design and terms and conditions of service for all 
service areas to improve the alignment with accepted rate design principles; 

B. Prior to filing the Application, FEI conducted a stakeholder engagement process consisting of information 
sessions, stakeholder workshops, and a residential customer online survey;   

C. FEI proposes a regulatory timeline for the proceeding which includes workshops to review the information 
provided to stakeholders and to review the Cost of Service Allocation (COSA) model, proposals in the 
Application, and approvals sought;  

D. FEI believes the Application can be addressed efficiently and effectively by a written hearing process, but 
proposes that the issue of whether an oral hearing is required be addressed at a Procedural Conference; 

E. The Commission considers that establishing a preliminary Regulatory Timetable for the review of the 
Application is warranted. 

 
NOW THEREFORE the British Columbia Utilities Commission orders as follows: 
 
1. A public hearing process shall proceed according to the preliminary Regulatory Timetable attached as 

Appendix A to this Order. 

2. Workshop #1 to review the information provided to stakeholders will be held on Thursday, February 23, 
2017, commencing at 9:00 a.m. in the Commission Hearing Room on the 12th Floor, 1125 Howe Street, 
Vancouver, BC. 
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3. Workshop #2 to review the COSA model, proposals in the Application, and approvals sought will be held on 
Thursday, March 9, 2017, commencing at 9:00 a.m. in the Commission Hearing Room on the 12th Floor, 1125 
Howe Street, Vancouver, BC. 

4. A Procedural Conference will be held on Monday, May 15, 2017, commencing at 9:00 a.m. in the 
Commission Hearing Room on the 12th Floor, 1125 Howe Street, Vancouver, BC. 

5. The Procedural Conference will address matters such as: 

a. identification of principle issues for the Application; 

b. process options for review of the Application, including;   

‐  a written hearing  

‐  an oral public hearing  

‐  or, as appropriate, some combination of the above  

c. timetable (information requests, responses, intervener evidence, rebuttal evidence etc.), and in 
particular the remainder of the regulatory timetable; 

d. location(s) of the proceedings; 

e. other matters that will assist the Commission to efficiently review all aspects of the Application.  

After the Procedural Conference, the Commission will issue a further procedural order and regulatory 
timetable for the remaining review of the Application. 

6. FortisBC Energy Inc. is to publish, as soon as possible, the Public Notice, attached as Appendix B to this 
Order, in such local and community newspapers as to provide adequate notice to those parties who may 
have an interest in or be affected by the Application. 

7. The Application, together with any supporting materials, will be available for inspection at FEI Office, 16705 
Fraser Highway, Surrey, BC, V4N 0E8.  The Application and supporting materials will also be available on the 
FortisBC website at www.fortisbc.com. 

8. Interveners who wish to participate in the regulatory proceeding are to register with the Commission by 
completing a Request to Intervene Form, available on the Commission’s website at 
http://www.bcuc.com/Registration-Intervener-1.aspx, by the date established in the Regulatory Timetable 
attached as Appendix A to this order and in accordance with the Commission’s Rules of Practice and 
Procedure.  

 
DATED at the City of Vancouver, in the Province of British Columbia, this (XX) day of (Month Year). 
 
BY ORDER 
 
 
 
(X. X. last name) 
Commissioner  
 
 
Attachments 
 

http://www.fortisbc.com/
http://www.bcuc.com/Registration-Intervener-1.aspx
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PRELIMINARY REGULATORY TIMETABLE 
 

 

ACTION DATE (2017) 

FEI Supplemental Filing – FEI Rate Schedules and Fort Nelson Rate 
Design and Rate Schedules 

Thursday, February 2 

FEI Publication of Notice by Thursday, February 16 

Registration of Interveners and Interested Parties and Confirmation 
of Participation at Workshop 

Tuesday, February 20  

Workshop #1 – Summary of Information Provided to Stakeholders at 
the May 19 Education & Background Information Session  

Thursday, February 23 

Workshop #2 – Review of COSA Model, Proposals in the Application, 
and Approvals Sought 

Thursday, March 9 

Commission Information Request (IR) No. 1 to FEI Monday, March 27 

Intervener IR No. 1 to FEI Monday, April 3 

FEI Response to IRs No. 1 Monday, May 1 

Procedural Conference (Timetable and Process) Monday, May 15   

Commission and Intervener IRs No. 2 to FEI Tuesday, May 30 

FEI Response to IRs No. 2 Thursday, June 29 

Intervener Evidence (if required) Thursday, July 13  

IRs on Intervener Evidence (if required) Thursday, July 27 

Intervener Response to IRs on Evidence (if required) Thursday, August 24 

FEI Rebuttal Evidence (if required) Thursday, September 7  

FEI Final Argument Thursday, September 21 

Intervener Final Argument Thursday, October 5 

FEI Reply Argument Thursday, October 19 

 
 



APPENDIX B 
to Order G-xx-xx 

Page 1 of 2 
 

 

 
 
 
 

Public Notice of FortisBC Energy Inc. 2016 Rate Design Application 

On December 16, 2016, FortisBC Energy Inc. (FEI) filed an Application with the British Columbia Utilities 
Commission (the Commission) seeking approvals, pursuant to sections 58 to 61 of the Utilities Commission Act, 
to adjust its rate design and terms and conditions of service to improve the alignment with accepted rate design 
principles.  The Application considers the rate design for residential, commercial and industrial customers in all 
service areas, including the Fort Nelson Service Area, changes to the transportation customer business model, 
and FEI’s General Terms and Conditions. 

How to get involved 
Persons who are directly or sufficiently affected by the Commission’s decision or have relevant information, or expertise 
and who wish to actively participate in the proceeding can request intervener status by submitting a completed Request to 
Intervene Form by  February 20, 2017. Forms are available on the Commission’s website at www.bcuc.com. Interveners will 
receive notification of all non-confidential correspondence and filed documentation, and should provide an email address if 
available.   
 
Persons not expecting to participate, but who have an interest in the proceeding, should register as interested parties 
through the Commission’s website. Interested parties receive electronic notice of submissions and the decision when it is 
released.  
 
Letters of comment may also be submitted using the Letter of Comment Form found online at www.bcuc.com. By 
participating and/or providing comment on the application, you agree to your comments being placed on the public record 
and posted on the Commission’s website. All submissions and/or correspondence received, including letters of comment 
are placed on the public record, posted on the Commission’s website, and provided to the Panel and all participants in the 
proceeding.  
 
For more information about participating in a Commission proceeding please see the Rules of Practice and Procedure 
available at www.bcuc.com. Alternatively, persons can request a copy of the Rules of Practice and Procedure in writing. All 
forms are available on the Commission’s website or can be requested in writing. 
 
If you wish to attend the Workshops and/or Procedural Conference, please register with the Commission Secretary using 
the contact information provided at the end of this notice. 
 

 
 
Date: 
Time: 

Workshop #1 
FEI will review materials provided at the 
Stakeholder Sessions 
Thursday, February 23, 2017 
9:00 a.m. 

 
 
Date: 
Time: 

Workshop #2 
FEI will review the Application, Proposals, and 
Approvals Sought, and will answer questions 
Thursday, March 9, 2017 
9:00 a.m. 

 
 
Date: 
Time: 

Procedural Conference 
The Commission will consider the process to 
complete the review of the Application.  
Monday, May 15, 2017 
9:00 a.m. 
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Location: Commission Hearing Room 
12

th
 Floor, 1125 Howe Street 

Vancouver, BC 

 
 
View the application  
The application and all supporting documentation are available on the Commission’s website on the “Current Applications” 
page. If you would like to review the material in hard copy, it is available to be viewed at the locations below:  
 

British Columbia Utilities Commission  
Sixth Floor, 900 Howe Street  
Vancouver, BC V6Z 2N3 
Commission.Secretary@bcuc.com  
Telephone: 604-660-4700 
Toll Free: 1-800-663-1385 

FortisBC Energy Inc. 
16705 Fraser Highway 
Surrey, BC  V4N 0E8 
 

 
For more information please contact Laurel Ross, Acting Commission Secretary using the contact information above. 
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ORDER NUMBER 
G-xx-xx 

 
IN THE MATTER OF 

the Utilities Commission Act, RSBC 1996, Chapter 473 
 

and 
 

FortisBC Energy Inc. 
2016 Rate Design Application 

 
BEFORE: 

Panel Chair/Commissioner 
Commissioner 
Commissioner 

 
on Date 

 
ORDER 

WHEREAS: 
 
A. On December 19, 2016, FortisBC Energy Inc. (FEI or the Company) filed an Application with the British 

Columbia Utilities Commission (Commission) seeking the necessary approvals, pursuant to sections 58 to 61 
of the Utilities Commission Act (Act), to adjust its rate design and terms and conditions of service for all 
service areas to improve the alignment with accepted rate design principles (Application); 

B. On [DATE, 2017], the Commission issued Order G-XX-2017 establishing a Preliminary Regulatory Timetable 
for the review of the Application; 

C. On [DATE, 2017], a Workshop was held to review the information provided to stakeholders at the May 19, 
2016, Education & Background Information Session; 

D. On [DATE, 2017], a second Workshop was held to review the COSA Model, Proposals in the Application, and 
Approvals Sought; 

E. On [DATE, 2017],, the Commission held a procedural conference to address, among other things, the 
process and timetable for the remainder of the review of the Application; 

F. On [DATE, 2017], the Commission issued Order G-XX-2017 establishing a written/oral hearing process; and 

G. The Commission has reviewed and considered the Application, the evidence filed, and the submissions 
provided by all participants, and has determined that the requested changes, as outlined in the Application, 
should be approved. 

NOW THEREFORE pursuant to sections 59 to 61 of the Utilities Commission Act, the British Columbia Utilities 
Commission orders as follows: 
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Midstream Cost Allocation Methodology 

1. The use of a three-year average load factor in RS 5 to allocate midstream costs when setting FEI’s Storage 

and Transport Charges for RS 5, as discussed in Section 6.4.2.1 of the Application, is approved.  

Residential Rate Schedules 

2. The following rate design proposals for Rate Schedules 1, 1U, 1X, and 1B are approved:   

 An increase to the Basic Charge per Day by $0.0195 from $0.3890/Day to $0.4085/Day to increase the 

proportion of fixed costs recovered by the Basic Charge, as discussed in Section 7.8 of the Application. 

 A decrease to the Delivery Charge per GJ by $0.086/GJ to maintain revenue neutrality with the Basic 

Charge increase, as discussed in Section 7.8 of the Application. 

 The housekeeping and other amendments as set out in Appendix 11-3, and discussed in the 

supplemental filing to the Application. 

 An increase the Delivery Charge per GJ by $0.011/GJ as a result of the revenue shifts and rebalancing of 

rates discussed in Section 12.2 of the Application. 

Commercial Rate Schedules 

3. The adjustments to the basic charges and delivery charges of the commercial rate schedules to align with 

the 2,000 GJ threshold between small and large commercial customers, as discussed in Section 8.7 of the 

Application, are approved, as follows:  

 For Rate Schedules 2, 2B, 2U, and 2X:   

o Increase the Basic Charge per Day by $0.1324 from $0.8161/Day to $0.9485/Day. 

o Decrease the Delivery Charge per GJ by $0.186/GJ. 

 For Rate Schedules 3, 3B, 3U, 3X, and 23: 

o Increase the Basic Charge per Day by $0.4357 from $4.3538/Day to $4.7895/Day. 

o Increase the Delivery Charge per GJ by $0.001/GJ. 

 For RS 23: 

o Decrease the Administration Charge per Month from $78.00 to $39.00, set out in Appendices 

11-3 and 11-4, and discussed in the supplemental filing to the Application. 

4. The proposed housekeeping and other amendments to Rate Schedules 2, 2U, 2X, 2B, 3, 3U, 3X, 3B, and 23, 

as set out in Appendix 11-3, and discussed in the supplemental filing to the Application, are approved. 

Industrial Rate Schedules 

5. The revision to the multiplier in the Daily Demand formula in RS 5 and RS 25 from 1.25 to 1.10 and increase 
in the Demand Charge in RS 5 and RS 25 by $3.00/GJ/Month, as discussed in Section 9.5, are approved. 
 

6. The decrease in the Delivery Charge of RS 7 and RS 27 by $0.012/GJ as shown in Table 9-20 and discussed in 

Section 9.6, is approved.  
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7. The increase to RS 4 rates due to the proposed changes to RS 5 and RS 7 as shown in Table 9-21 and 

discussed in Section 9.7, by increasing the Off-Peak Delivery Rate by $0.114/GJ and by decreasing the 

Extension Period by $0.018/GJ, is approved.   

8. Setting the charges for RS 22 on a cost of service basis for all large industrial customers, as discussed in 

Section 9.8.5 and set out below, is approved: 

 Firm Demand Charge of $25.000/GJ/Month. 

 Firm MTQ Delivery Charge of $0.015/GJ. 

 Interruptible MTQ Delivery Charge of $0.972/GJ. 

9. Termination of Tariff Supplement G-21, FEI’s contract with Creative Energy Vancouver Platforms Inc., 

effective June 1, 2018, as discussed in Section 9.8.5 of the Application, is approved. 

10. The following adjustments to the transportation model are approved:  

 Amendments to Rate Schedules 22, 22A, 22B, 23, 25, 26, and 27 to implement daily balancing for all 

transportation customers, as discussed in Section 10.6. 

 Amendments to Rate Schedules 22, 22A, 22B, 23, 25, 26, and 27 to reduce the daily balancing tolerance 

to a 10% threshold and to introduce a balancing charge of $0.25/GJ for transportation customers for gas 

supply shortfalls within a 10% to 20% tolerance level, as discussed in Section 10.7. 

11. The proposed housekeeping and other amendments to Rate Schedules 5, 7, 11B, 14A, 22, 22A, 22B, 25, 26, 

and 27 as set out in Appendices 11-3 and 11-4, and discussed in the supplemental filing to the Application, 

are approved. 

12. The decrease to the Delivery Charge per GJ of RS 6 by $1.318/GJ to address rebalancing, as discussed in 

Section 12.2.2 of the Application, is approved. 

13. Setting the Delivery Charge per GJ for RS 6P to equal the Delivery Charge per GJ of RS 6, as discussed in 

Section 12.2.2 of the Application, is approved. 

General Terms and Conditions 

14. The housekeeping and other amendments to FEI’s General Terms and Conditions, as set out in Appendices 

11-1 and 11-2 and discussed in Section 11 of the Application, are approved.   

Implementation 

15. FEI is directed to file with the Commission amended tariff pages in accordance with the terms of this order 

to be effective June 1, 2018. 

 
 
DATED at the City of Vancouver, in the Province of British Columbia, this (XX) day of (Month Year). 
 
BY ORDER 
 
 
(X. X. last name) 
Commissioner  
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- ~iagnmentPc~~~~d ~s,~c,rtew re3ulatic is k ~ts~2iEtequi~e cf its ciF.En itrs ttsat~m~ . _
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C~R1?~R ~~ Th~~ ~.f~ll~"~NANT Ct3V~RNt'~R !N COUNCIL

Urder Tn Council filo. 749 ,approved and arde~ed ece ber 19, 2014

C~euten Gov n ~~

~~c~ctttiv~e Coxrrtc~t Cham~~ls,'~7i~ctolia

4n the recam~~~endation of the undersigned, kh~ Li~u!tenant (~overnoc~ bey and ~vith the advice at~d cansei~t cif the
FSX~CU~ii'E ~OliilCl~, orders t~~t Directiara 1~+To, 5 to the British Columbia CJ'til~~ies Camtn~ssion, B.C, Reg. ~4S12Q13, is
~mendcd as set out in the ~ttac[~ed Schedule.

T'•
December 22, 2014

B.C. REG. 265/2014

~;

Mims#er of Enarg}~ ar~d Mines ar~d Pr~sldfrtg em r f the Execcrttve ~vu~n~lf
Minister R~spnns~laJ~ for Gore Revre~r

{~'hfs pn» is for adin~lrisrrcrlEve {purposes oi~l~ arrct is rent part a,~tlie Atrter.)

Ai~thar~ty under which Urdor is »iadc:

Act end s~ctio»: Utitities ~or~t~tttssian tict, R,S.B.C. ! 99b, c. X73, s, 3

Other. 4TH 55~124I3

Decem~er4, 2Q14
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SeH~DULE

1 Sect~or~ .~ of L3ir~ctia~a 1Vo, S tv the B~•~lish Calurr~it~ Uti~rl~es Co~ttttrrssiaxt,
B.C. ~teg. 245/,2U.13, ~s at~aendc~~l

~(r~} by re~~url:l~e~tng the section cis section ~ fx):

~(b} err sr~ysect~~r,t {.I} fri pa~agrrr,~h {~r) of llre de, f~tr~tton off' o~appitca~le cus~aane~•s" Ly
str~ki~zg vut "or'; i~t ~at~ttgt~ph ~b~ 1~,~ st~•iking or~~ s`tate base;" arttl subst~`tufz't~g
`rate base, or"and ~y ~drlirag the fvlln~vitt,~ pnragl~~plt:

(~~ ~nde~~ the trans~ortatior~ rite schedule. ;

(e} !ry actrli~~g fire faldowi~:g ale, f~rr~lio~~s:

"co~~st~~uctfa~n cai~r~ing casts" mans a return on the feasibility, d~velopm~nt ~~1~€
capital ~QSts of ~ ~~c~l~ty, equal to the tttitity's weighted ave~•age cyst ~~ c~~~tal,
that will be itacurred c~uri~~g the ~~eriod ending when the f~eility enters ~ ~ati~iEy's
natural gas class o~ sexv~ice rate base;

°can#~•~ct dett~and" has the satt~e r~~ea~~~g ~s in the LI~IC3 rate scl~edul~;

«+~T~ ~~~a~~s~on pxio3ect" ~tieans a~1y of the fotlor~ving p~oje~~s:
{~) the project k~ ex~a~d t}~e transmission f~tCiliaes ~rf FartisBC Energy Inc. a~

ac~~i between the gape Horn Valve Assembly and Caquitlam Gate Staiian;

(b} the praaect t4 exp~~id the transmission facilities of FartisS~ En~x$y Inc. ~t
end between the Niehot Valve Assamaly and Port Dann Czossaver Station;

(c) the ~ro}ect to expand the txanstx~iss~on ~ac~lities o~ FortisBC Ener,~y Inc.at
nod between the S~fiichc~l Valve Assemk~~y and l~o~bucl~'►~atve Ass~ein6ly;

{d) the ~raject to e~cpand the transmission facilities of ~vrtisBC Energy ~n~.~t
and b~t~vee~ t~~'~'~i~bu~r Gate Station ai d Tilt~u~y LI~T+G F~c~lity,

"ESP project': means the ~roJect to expand the transmission facilities Q~ FoxtisB~
Energy (Vancouver Islands It~c at ~1id between the Eagle 1lriourttain Cott~pressor
Sta~ic~n in Coq~itlam ~n+~ an Li'dG Facility in Woodfi.bre, and ~t the ~"ort Mel~pn
Comp~~essox S~atiot~;

"~xtraordin~ry t•+et~~[~ct~zent casts" mea~~s asset retirement ~o~ts f~~om causes r~ak
reasonably ar~tici~at~d when calculating the d+~pr~ec~~t~o~ a►~' i~~ asset;

"Iett+er agree~~lent" means tt~e ~ettex ag~een~ent as set out in Appendix 3 attached to
this di~•ectioz~;

°tiquefacticsn capacity" means the opacity of an L~'+~C~# facility, measuxcd in
te~rajoutes Baer day, to ligt~~fy t~atura~ gas ko pKVduc~ LNG;

aY,NG agreement" l~~s the same meaning as in tt~~ ~.NG rate schedule;

"LNG xeve~~ue variance ~~egulatoty account" means an account to capture the
first 3 ann~z~ revenue variances ~~t~~e~n

~a) the forecast revenues ~'i~om the LI~fG rate schedule that are used by t~~e
commission ~n setting rates For applieab~~ customers, and

{b~ the actutt~ ~~nual xe~~enues received under the LING rate schedule;

~~l~ugYt~~•~u L~IG sex~v~~~"has the same rnea~n~ng as in the LNG rate schedule;
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44o~~i.a~ing costs", in 1•elatior~ to ~ facilit3~, means

(~) operating and maintenance expenses,

(b} e€ectricity expenses,

(c} interest expenses,

~~} fixes, including pr4~~rky takes,

te) retur~~ o~~ ~9tiity~,

~~ e~~~aordi~ary retirement cats, and

(g) ar~rount ~vi~h respect to the depre~~ation of t~~e

(i~ capital cocks,

(ii} constrt~cEian carrying casts,

(iii) feasibility and development costs,

~iv~ sust~fning capital costs, ~n~i

(v) decomnu~sianing and salvaging costs

determined with refere~lce tv ttre aemaining s~rvi~e lzf+~ of tie facility, ~s
estimated by the commission in setting rat~.s for appli~abie customers;

c~aperafR~Yj ~reriod", wxth respect to phase ~B facilities, means the per[od begin~iing
ors tl~e date those facili#ies begin cr~~r~tions and ending 15 yeas Inter,

c;~ly~se 1A f~cilitf~~" means expansion facilities tc~ pF•ovide

(~~ liquefaction capacity ~of up too ~D #er~~oul+es per day of LNG, anci

(b~ storage capacity of between 1.0 petajoul~s and i . t petajvuIes of I.NG;

"phase 1~ f~eili#yes" n~eatis expansion ~acitizies other khan phase IA facilities, but
does not include L TG storage facilities;

"specified agreern~nt" rrieans an LRTG agreement for tong-term LNG serwic~
having

~a} a cont~~G~ term of 1 ~ y+ea~s or mire, and

(b) ~ contract ~em~~c~ specified for IU years nor more of tf~e cantracf term;

ccsusta~ning capital G~s~sy} means ~apitat costs +~xpend~d foi• the purpose of
maintaining ar ext~nciing the Iife of an asset;

~itranspv~~tat~fln ~•at~e scli~duIes' means the Large Volume Industrial Transp~rt~tion
Fta~e Schedule 50 of FQrtisBC Energy Cn~c. as set out ~n Appen~fix ~4 attached to
this direction;, a~~tl

(~} Gy r~d.~l~ng the~+allowx~tg subs~ec~iox~;

(2) Tn this di~~ecti~an, a reference to a ~tti~ity referred to in the t~e#'inition of "utility" in
subssctian {1) ~nc~c~des any ~~zcc~ssc~r entities of ~h~t utility u~~ ar~aalg~mation,
merger car co~~saiid~tic~n.

Z Se~tiotr ~ is ~ ~pented artrl tTte fo~loavir~g sub~tit~led:

~x~ansi~an facilities

4 (' I ~ Tl~e ~ornmission must not exercise ~c~ power Under sectifln 45 ~5) of th+~ Act in.
re~pe~ct of
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~a} phase X A facilities, and

(~) phase 1B fa~itities, if, on the date construct~vn ofphas~ IB facilities begins,
specified agreements are in place representing an average of at least 7{}% of
tie intended Iic~ue£act~on capac~t~ of the phase 1B facilities for the
~~~zat~on period, catcralatecf as follows:

A~ =Yf15

v~rherc:

~~ =tie average of tl3e iizteaded liquefaction capacity of phase 1B
facilities far the operation period;

Y = the suin ~f the amounts of ir~te~id~ed Iiqu~f~ct~on capacity o~ phase
1B facilities represented by spe~ci~ied agreements fog' each yexraf
~h:e operatio~Y p~rivd.

(2} In setting rats under the Act f+or ~ot~tisBC energy I~~c., the cc~xn~ttission most dc~
alb o~ the ~Q~lawing:

{a) axl Ja~~uary ~ ~o~ #h~ ye t• immediately fvlloti~ing ~~e year in «rhic~ phase l A
facilities Are completed, include in the utility's atatural gas cuss cf service
rake base the sut~~ flf the following:

{~} the lesser of

~A~) tlje capi~at costs of the phase 1 A f~ci~zties, and

{B~ $4U0 million;

{i#) tl~e c~nsttuction carrying casts for the phase IA ~aciliti~s;
tiii~ tie feasibility ai d d+~velQpment costs incurred on of after J~nu~ry 1,

Zp~13;

(~) on Ja~tuary 1 of the year immediatei}~ ~o~lowing the year ~n which pl~as~ ~~
f~cili~ies are completed, inclu~te in the utility's natural gas class o~ service
Rate base t1~e sum of tl~e f4llv~vi~ag,

~t} t~~ ~~~S~l (3f

(A) the c~p~ta.~ casts of ease 1B facilities, ~nci

(~3} $~4Q0 mi~lian;

~~i) the construction ~a~ryiag costs for phase iB facilities;

viii) the feasibility acid development cysts incu~x•~d o~ ar after January I,
~Q13;

(c) a~~c~t~de iza the calculation of rates ~a~ a~pl~c~k~l~ custflmer,~
~i) the ~nnu~l revenues from the s~Ie of LNG from phase ~A facilities

at~d phase ~ B fa~il~ties,

(ii} t~~ a~~iival operatic~g costs a~ phase 1A faci~it~es and phase iB
facilities, ~nt~

(iii} the capit~I cons, cans~ruction eat~•ying costs, sustai«ix~g capital ec~sts,
{~~~Oi]ltillSSiOtlll7g acid salvaging costs and feasi~i~i~y atici
d~evelo~~nent costs respecting ~l~~se i1~ ~aci~iti~s and phase 1B
facilities;
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(d) A1IDW a 4ttl~ity tt~ 85ts~hll~~1 ~ri I.~TCi 1•evenue variance regulat+~ry account for
the fallo~ving 2 p~~trpases, if applicabie:

(i~ for the operation of the phase 1 A ~'~ciliti~s;

~ii~ for oper~tian of the phase I B facilities;

fie) see zates fir applica~te cuscort~~rs i~ such ~. ~~ray ~s fio ~tlow tie L1~G
revenge variance regulatory sccou~~ Ea be cleared from time to time, end
within ~ reasc~n~ble p~rioc~ by allowing khe balance to be return~ec~ too or
reco;~ered frown appticabl~ +custor~~ers.

3 SecH~ra 5 is amended by r~~ld~rrg the fvl~ow~'ng su~iseetrr~~a:

(1.1) Befa~•e January i, 2Q~5, the commission mush issue an srder, amending the ~,I~TC
rate sc~eciule ~s set out in Appendix 5 atta~t~ed to this cii~eetian, ef~ectiv~ an
January 1, 215.

4 The follo~virtg se~t~or~s r~r~ ad~lc~do

Transpor~atlon rate ~~chedule

~ (1~ Wilhin ~fl days of the date this section comes into farce, tie ~omt~~~ssian must
issue an order setting the transportation rate schedule as a rate for FortisBC
energy Inc., effective c~~ the dace the order is issued.

(2) ~n calculating rates for applicable customers, #.he carnmissian must irtcl~tde tie
at~n~al revenues ai~t~ aper~.ting costs arising from services provided unde~~ the
transportation a•~te sch~ale.

(3) Section 5 (2~ applies to t~~~ transportation rate s~hed~~Ie.

(~) The catnmissian rust not exercise a potiv~r Under die tact in ~ ~~vay that t~+ou~d
directly or indirectly prevent ~or~isB+~ Energy Inc. from pr~~iding ~crvi~e under
fine trans~ortakion rate sa~edute~

~5) If the s~~ipper is riot creditworthy end his not provided the gut~r~ntee i'~f~CC~t~ f4
in section 13.2 fib) of the transpvrtat~on rate schedule, the commission must set
the r~quire~d s~c~~rity amaunk on the basis of the fallo4~ing:

(a} the shipper's eredit~va~thin~ss;

{b) the contract demand and the cor~tiact term of the tr~nsportati4rt agreement;

(c~ the boob vatue of the in~rement~l system upgrades const~•ucted, acquired,
contracted fay ar secEar~d b~ ~ utility to serve t~Ye s~i~per;

~d) any +other n~~tter the ~cot~miss~on considers relevant.

(G~ Terrns ~.~sed in s~ibsection (4~ and nQt defined in tlzi~ direction haUe the s~rne
meaning as i~~ t ie tF•ansport~tion rite schedute.

MGR pra~ect

7 (1) ~zthi~ b0 days +of th+~ date this ~ectio~~ comes info face, th+~ commission must,
by regulation under section ~5 (~~ of the Act, exclF~de the ESP project from ~~e
appration of se~~ion 4S (1) of t~~ act.
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~2~ Its getting r~te~ udder the Act ~o~ FortisBC Ett~rgY (Vancouv~x ~s~and} Inc., the
can~n~ission must

~a~ an January ~ o~ the year immediately fQ~low~ng tFie yeas zn ~v~~~ch the EGP
praj~ct is coinpletecl, include in the t~t~~ity's na~u~~al gas Mass a~ service rate
base ttae ~a~itai cast, canstt~t~ctia~i carrying costs and feasibility anci
development casts for tale ~G~' proj~ct,~

~~,} alIo~v the utility tQ eai-~t a return o~~ the cv~~s refezred to in paragraph ~(a), acid
(c} include in the calculation of rates for applicably ~custo~ne~~

(i) the a~~nual oger~ti~tg costs o~ t~~e ~GP protect, and
~i~) tie ~cApital costs, ~c~nsh•uctia~i ~arry~ng costs, st~stair~ing capital costs,

decot~~n~iss~~~ning and salvaging casts and ~easxb~~ity and
devetopme~t cosh respecting the LGF project,

CTS expansion projects

S ~l) The eommissiar~ mast refrain from ex~reising its po4~er under section ~5 ~S) cif
the A.ct with r~sp~c~ to a C"~'S expansion project.

t2) Its setting xates under ~~e A,ct for ~a~rtis~C Energy I~~c., the coxnnr~.issioti must
~a) an January 1 of the year immediately ~Fol~oti~ing the year in tv~ich a CTS

expansion project is coln~Ieted, include in tl~e utility's natural gas class of
se~+ice rate base the capika~ cQSts, construction carrying pasts attd ~easit~ility
at~d d~ve~oprn~nt cots boa• the CTS ex~$nsion ~roj~ct,

{b) a~lo~v the utll~ty to earn a rr~tu~~n o~~ the c+~~ts referred to in ~aragrap~~ (~}, and
{~} include ~~ the c~►~culatiai~ o~ gates for ap~slicabi~ customers

~i) the annual vpe~atiag costs o~ the CTS expansion prv,~ect, and
{iii the capital cons, constructlo~~ carrying casts, sustaining capital costs,

dect~mmissianing and salvaging costs acid feasibility and
d~veiopm~nt costs r~spectiiyg the GTE expansion project.

L~t~er agreement

9 (t} Within f~0 daps ~f the date tk~xs section Games into farce, t ie c~c~mmissivn trust
issue an order setting t~~e l~ttet agreement ~s ~ •ate far Fort}sBC Energ,y~ Inc. and
Far~isBC Et~ergY ~'Vartc~uver Island} Inc., effecti~+~, sub,Ject #o sectign 2. i of khe
Ietter~ ~g~eer~iet~t, vn t~~e date the order is issued.

~2) Se~tiai~ 5 ~2) ~pp~ies to the letter agre~men~.

5 Tale f~ll~yuir~g Ap,~ertrl~~es c~~e ardd~d.
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{,-. : k~R'TI5~3~'

LETTER A~R~~~lEN'~

Navell~b~r 2~, 2i?'14

Br(t~sh Gaiumbla Hydro end Poway ~utho~ify~
33~ Dur~sm~~r Street, ~ ~Ih F(dor
Vancouver, B~ 11GB 5R3

tte kiar~: ~ a o sb

i~~af ~~rs;

R~; Br~tlsh Calumbla Hydra and Power Aufhori~r ~~'B~ Nydro")
~arf~ispC ~ner~y Jnc. ("FEi"~
FortlsB~ ~n~ Ifanc~uver I~l~ Inc, "F~Vt'~

BG 1~ydrQ, F~VI and F~1 {tvgethe~, the °Parkins'' artd each a "party,) wish fv agree in this latter
ag~~ement (thg "Leiter ~Rgr~emel~t") o~n aerkain ~ernfs refatad~ to tt~e follawEttg;

~j tha Trat3s}~a~atfan Servt~e ~lgreemant befiwe~r~ ~C Mydro and Terasan (3as ~V~ttr,~uve~
tsland~ Inc, ~"TGVt°) dated Se~tarnber '19~ 20a7 t~1~3TS~4"~, pursuant #o which ~E1ff provides
~G Hydra wikh long ~et~n firm transpo~t~tla~ secv~~e {°FTS'L~ and ihterruptti~e transp~rt~f~an
s~nrloe ~'1TS'r} tc~ the island C~generatlon Pro~~ct I~ate~ 1n Campbef} Rtver on Var~aoc~ver
Ist~~d, Bri~tsh Gafumbfa, v~hich fs pow known as Is~an~ (3~n~eratton t`lt3~y►

6~ the Bypass Trar~spo~tetivn Agceem~~t fnr ~~t~ schedule 2~ dated Novem~et 2~, ~i 8~8
~etwee~t ~C Ny~r~o and BC has U~Ill~y` l.td, tthe N~TA"}, pursuant to which FEi pravi+~es BG
Hydro w~fh STS to the th~ermai gene►ating ~ac~ll~y In Port Mt~ady, Brikisi~ Columbia {"Bt~rrar~
T~ermalh~;

v~ t#,e capaci~r assignment a~re~ment among ~~G F~ydro, Teras~n aas Inc► {"TGI"j and 'F~VI
dated September 'f 9, 204 {the "CA~t"~, p~a~sua~~ ~~ w~~ch ~C F~ydry r ay assign ~n Fall
ii~m g~~ f~a'ttspartatln~t caps~ity av~Ila~1e ~4 HC Hydro under fh~ BTU►, to be used by Fall
to provide 8C Nydrn ~rit~r F'M'S #v IC under the i~3TSA;

d~ the peaking agreement beiwa~n ~~ ~}~dro and TGVI dated ~eptsmb~r 48, ~UD7 tthe'PA'.
and together wrth the B~'~, the J~3`~Sa and t~t~ CAA►! the "Applt~a~le A~reetnen~s"~f
pursuant to wh~~h BC Hydra agrees to pravPda capacity rfgi~ts fa FEVt fvt tha ~ur~oses of
~s+erving FEVI's Core Marke#has ~def~ned in khe FAQ;

e~ the Ions# t~tt~t first trec~sp+ariatior~ ~ent#ce' #had FE( expecks is provide to the proposed
liquefied natur~at gas {"Lt~C~"} facility at ##~~ former V~faodfib~$ pulp m~{~ ~itv hear Sc~uuami~h,
eritfsh Columbia ~`1~lao~dfiisre"~, w~3ch w1H b~ set out 1~ a transpar~,a#ion s~ervlce agreement
b~lwe~n #h~ nwr~~r of Vlfvod~hr~ (nor ifs nomlr~~e) (the "Woadfi~r~~Cus#or~~r'~ end F~14~r
its su~essorj the nWoodiibre TSA"~} and

#~ the oapacl3y s~ar~ng agresmer~# tf~at aC Hydrp and the 1Noo~f~bre Customer may enter In#o
pursuant ~o which BC Mydro would provide fhe VlFaad#~~re C~~tamer w1t~ a~~ess to firm gas

page 7 ~f 88



~ ~ m

fransporta#lor~ ca~aolty auail~ble to 8~ Nydro t~n~er` tt~e iQ7SA, for t~►~ purposes of se~r~ng
1l~loo~f~bre ~thQ "Woot~tibra Ca#~a~ct~y Agreem~ntu).

Thy ~eril~es sckt~awledge t1~et~ under the A~pllcabie Agreements, F~1 Is a successor to 8G Qas
utili~r Ltd. snd TC~I, and FEil~ is ~ st~ccassor to Tt~VI.

Tha Par~~es intend thak cettaln terms of ti~ls l,ekter Agreement be org~~ized l~ta two p~asas:

~a~ Ah~ss ~; ~e'terrns desctl~oe~ In. s+~ctl~r~ ~i of this LeEte~ Agr~emef~t, w~l+ch set forth
cerE~[n ar~endmerats to the BTA a~ci IaTSA to ref~ecf cer~~ln cammerola)
~rrattgernants among the P~~tCes Ir1 tale#lort to ~k~e delEvety of gas fo ~ufr~rd Therms!
end 1t3; and

fib) Phase ~: the terms described i~ sect~~n 2 oFt~ls 1.etterAgreeme~t, which set fort
certain am+~rtdtx~e~nts to the iGTS~4► and PA #o reflect certaftt c~ammercl~l
~r~an~ementS among the Rattles r~lat~~g to eC ~Jy~dro's proposed uss oft#s capact#y
under tlt~ lC3TSA to ~acil~tate thg d~{ivety of gas to 1NoddRbre,

Now the~refor~, ~n cansldera#icon of the mutual premises and .agreements and other goad and
Vajua~ie consl~eratlon ~t~te r~celp# and ~t~f~~~~n+c~ of v~l~loh 1s acknowte~dge~ b~ e~~h pasty}, the
t'ar#i~s agree as falbws;

'i. P~AS~'~ ~'E~tIV~S .

~I.~ A s e :Thy ~T~t i~ ame~dsd a~ yet far~h In fhi~ s~ctlon ~.~.

~1.~I.1 (~otwl#hst~rt~ltng se~cti~n ~.O~i of tl~e ETA, the 8TA will ~u#a~natically terminate ott the
earlier af;

as ~ da~ober 31, ~d~ ~; ar~d

b~ tl~a date 8s of wt~lch fie BTA ~na~ be lefrnl»aced pursuant #v artic~~ 8 of the ETA.

~1.~.2 The s~c~r~d and third paragraphs of sec~#o~ 5.0~ ~ tie ETA are deleted.

~#~~,3 zhe par#ies acknaa~l~dge ~t~~# fry order to ma~r~taln the t~ansm~ssioc~ ~ressur$ on tf~e
la~erai plpel~n~ se~vfng ~tt~'~rd '~tt$tmal ~fhe ''►La#e~ai~ I'ipe~~ne"}, AEI must b~ able to
per~otm in-line i~s~e~tians pn the I,efsral P1pell~e, To pe~#ort~ in-line Inspect~oris ~n the
lateral Pfpellne, FE! requires a min~m~m natural gas flow rate of approximately 34 T~

' der pay at Bu~ra~d Thermal. ~'he Panes vy111 cnoAerate to a~lo~r ~E! to p#g the l,~t~ral
P~pei~ne at the fa#~es# date ~ract~ca) ~sefore tf~e B1'A is ter~ntn~#e~ foc the pur~oses.~f
perfor►t~fng In-line ~nspe~#~on~ on th$ i.ateral F~l~e(f~e~ end to p~rt~lt Burrar~ Thermo! ~o
have the ability to co~sttme a m~nlmum natural has f#ow rate of ~~pro~drt~tat~ly ~0 ~`J per
Aay during the per~~~ of such Ir~Iine ins~~c#ions. FEt w~~f work wit# BC Hydro f~ prepare
an trnpler~terttatl~n plan for a1E in-line I~spectlon~: bf the. La#seal Pl~~fln~, kvith the
ob~ective of minlr~I~ing aq c~st~ related ta, or arisln~ f~om~ such 1n-li~te l~spaations,
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~.2 tt~TSA Ar~endrn~rtts Phase 'i~. The IGTSA is am+~t~decl e~ set fo~#~t ~n this section ~.2.
Cap~talfzed farms Irt this se~tlon 1.2 that are u$ed but nat othetwlse defined Irt fhl~s Le~fe~
Agteern~nt have the meaning ~1ven In the 1~'1`~P~,

~1,2,~ ~C Hydra sh~a11 nat exercise !ts right #o Eerminate the ft3T5A under secEtvn ~~9 of the
~QTSa,

~,~.2 Upon termin+~tbn pf the CAAt the Demand TQ~I wl~l be ~dJusted to (nalude an allocaffott
of costs payable ~y NEVI to ~'~) under t#~e UVi~eeling Agreement at fhe same unit cyst as
ot~~t 8hlp~st~ on tie current F~VI Systst~~ Tf~[s w1ll IIt1tIa11y resui# (n a~ increase Itt the
Dsmar~d Taff from ~0,8~8 to ~0,9~8 per C3J per Day, Tti~ Farts a~~ovyier#~e that the
demand Toll will be revi~vred from time to ~irn~ ~n~ i~ subject to British Columbia
Utilities Comm~ss~on ~"~CUC"j a~pr~v~i~ F~( ar~d ~~VI wail not. end will cause fi~Qir
a~f~llates to nat, p~piy #o tf~e B~U+~ fat a peme~nd Toll that exceeds $~►.9~~ per GJ ~sr
~a~ a~ any time during the Initia~ ~'erm,

~,~,3 At s~G1~on ~,~ (~tJ) of the IC3T~A~ tie► definit~or~ o~"daitvacy PQini" Es deleted, anc~ repf~ced
wit# tie folfoWing;

"t7etivery Po1n~"means ~h~a poln~s t~~hat'a fhe Car~nectlr►g F~c1!ltl~s cvrtr~ect i~r #fre
fsc~lit~es of l~P and BC ,~yrdro's 8ur~^ard 7fierma~ gsr~er~~k~n sfa~~~r+ .fry F'or#
Moody, Hrt`tfsh Cotumbla: .

1,2.E At se~tl~n 2.'i(8) of the I~TSA~ the daffnl~~on of "Gonnec#Ing ~acilfttes7 ~s deleted, aid
replaced ~►ith the foClowtn~:

"Gann~~tr'ng ,~a~tllt~es" rt~e~ns ~fi~ pfp~~n~, meferiny and r~lafad faciJr'tlss (~,~
~gs(a(red bye 7"~V~ or ~~~1 to cvnnaef lCP #o if~~ FEVI System or tie ~i'GVt
Sys#ant# a€~d {!~~ lnst~tred by Ter~sen Gas Irt~. yr F~l ~a con~a~~ ~C H,~d,~Q's
Bt~rrard Thermal gar~erat~ar~ sfat~nn to Port ~l~ody, 8rlllst~ Golumbla ~o the
Tarasen System or ~h~ F+EI ~ysl~m~

'1,2,5 At s~atian 2.1~'~3j of tie 14TS~4~ the de~i~ltlon of "Exp~r~slo~ ~aal~ity,~ is tfeleted, and
~repfa~d w[f~t tfte faliflv~i~g:

~'~'xp~nsrvr~ Facf~li~" yr ~,~xpanslan F~c~(ftfes" r~eana a maferla! faclfity yr f~aalEiftes
that TC~VI or ~~Vt Aroposas to co~s~r~ct ors the FFV! Sys~ern or the TC34~!
System after ohs Comm@ncemant +D,~fe lr~ res{~ac! o~ which Tt~VI or REV! has
pro~i'ded 8C Nydro are Ex~anstor~ tVvtJce,purst~gn~ to seclfon ~.,2, bud e~tctudtr~c~,

~a~ ff~e Mf, Hues Sfat~ge ~a~vlN~y,

fib) arty ngplacemen# of, a~ apgc'ade fo, a facili~r ~ In exlsfer►~a et the
C~mmert~e►~ter~f Date exc~pf fa the extent ~1~af reptacerrten! facllffp or
up~r~de causes ~ ~r►~iarfa! fncrease fn #h~ ~c~pae~Ey +of fire TC~VI
Sys~~m or' ~f~~ ~~1✓1 System; and

~o} the ~r~passd expar~s~vn fact~ltles : #r~ prowtde Finn Tran~por#aft~n
Setvlce !o wQQdflbre,
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1.2.6 At se~ct~Qn 2.~ ~~i2~ of fhe I~'fSA, tie ~eflni~Pon of "atsp~tc#t ~vertt" Is dele#ed, .and
replaced vu1t~ the followi~tg;

"`t~►tspafch Even" means en event to ~rhlch ~~P /s nod operating as a result of a
•dlr~cllon irorn 8C Nydm, ~n Ifs ~ap~cfly ~s fire ~SUrchsser of el~c#r~~lfy frortr fCP,
fo [he owner endlot~ operator of 1 Ct~ ft~ dtspefaft off lCl~ f~rr marls~t reasons;

1,2.7 A yew gectior~ ~,~i(32} cif #fie (t~~'SA 1~ sdr~ed, as folfouvs:

"Woo~flbn9~' means the proposed tlqusfled natu~l gas faalllt~s t~ be loafed of
the former Woodflbre pulp mill slfe near Squsmis,~, BrrfPsf~ Catumbta.

~t.2,8 Upon #ermina~ion of the ~TA~ HG Hydro ~~sll ~hava tie rlg~t to use tf~ ~I~m
Trar~s~arf~tiQn s~enrlce ut~de~ tie iC3TSA ka nomfnate up k~ 2 'fJ per aa~r of ~~~ far
de~tver~ for use at its own faa~lft~es at Burra~d Thermal, and BC Hydra shall pay for any
aotremerclally reasonable rr~odiflcattons to tie FEi ~ac~Iitles at burrard Thermal that F~UI
may re~snnably require to ~I1aw continued ~Irm ̀ ~rar~sporta~iar► service to BC Hydra ~t
Bttrrard Therma~~ provl~$d ~towever that;

{a) ~~VI gi~~l! t~ot~~y ~C Hydro !n ad~+ance of making any such m~d~fl~~~fans for
which NEVI al~ims paymen# frflm B~ Hydro; and

fib) pC Hydras shad hive the right to G$ase ciei~verles to Burrard 7herma! rather than
be subJec~ to any payment obiEg~t~c~n in respect of s~cl~ madl~tcatlans.

1,2.E Gas delivered 4~y FEV( or FEI t4 ~C ~tydro at ~urrar~d '1'#~etma~ will be at a pressure of
not less than 6Q pstg a~td Ors delivered by FE~tI to IG vu~l ba a# a pressure c~#nit less
ltian 50b pslg:

~.2,~4 Upon the tarmin~#!d~ of the ETA, and for the rsmat~de~' of the Ir~tkial Term, ut~d~r sectEo~1
~.3 of the iGTSA, the min(m~~► C~rrtraaE t~mand wl~i b~ au#omatic~hy Increased from
~~ T~ per Day to ~45 TJ per Day! provided thak tits m~nlmum Contact ~emsnd wl~l
aufomatically return to ~0 TJ per Day upon ~cct~rrence of e~ti~er ~f the fa~towl~g
c+ond~t~~ons;

a) the SCUC approves tie l.arg~ Volume fndustr~al T~ansporkatic~~ Rats Schedule
~U ~~Rate Sahea~ule ~~°~ as ~ refs far FEI and such Rats Schedule 5tl comes
(nto eff~ec~, a custorn~r of FBI ar any of its ~ffiNates s~gr~s a #ran$portat~o~ service
ac~r~ement under Fia1e Schedule ~ ~G tnr servl~r is a faailltyl ~~t~ ~ customer
commences deliv~~+ of (3~s under Rafe Schedule ~5Q for arm #renspartattc~n
s~rvfce~ 4r

b~ ~Ei ~r Ets af~~afe commences de~ivs~y of LNt3 t4 a aus~om~~ from ~h$ TEfbury
#phase 1 B Facilities; where "'~Clf~ury P~as~ ~~B F~~ilit~~s" means the ~exp~nsl~n
of operations ~t th+~ Tdllouty L~V~ ~aci~lfy ~n b~~ta, British Calumbfa ~th~ ~T~Ibury
~a~ilt~y°} from Prase 9A Faclllt~es ~meantng ex~$~s~on ~~c~~irtes fo ba
cans~ructed, owned at~d operated by a ut~11~1 at Tilbury Islatt~, delta, flrlils~
~nirambl~ to pr~outde I~quefact~ort capacity of up to ~~ TJ per aey of 1.NC3~ to add
add~kiona~ fiquefactiort capac~#y ~~ at lean 90~ "1'J pet ~3ay of LNG,
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~i.2.~i ~ for grea~ar c~rk~nty, ~~om and follow~n~ ~erminailacl of tie s'#'A, FEVI w1q, or w111 ~aus~
~~1 toy ~rovid~ B~trrerd Thermal with se~t~ce (n accvr~~~ce w'i~h tie terms of tie ~C3T~A,
and ~~ F~~ and REV! have gat amalgama~ad ~o foam an am~ig~rnated antify ~"A~nalc~o"~
at such time as tyre BTA Is fermir~a~tsd such that the contraclua~ rights of ~~~ ar~d NEVI
under the Applica~ile Agr~efnants cx~nUnu~ tv be tie rights and I~~eregts of Arnalc~a aid
Amal~c4 continues tv 6e Fable for the oblE~ations,of Fri and ~~VI unclar the Ap~llcabl~
Agreements, the ~'art~es w~#i use th~elr best efforts to ~r+vmpti~ n~got~ate and agtae upon
such ~d~lll~nal am~ndrne~~s to the IQTSA at~d a!! otter re~ulred releaant ~re+~ments
thak alI Parties, acting reas~ona~ly, date~m~ne ar$ necessary or ~ppropr~ate to
accommodate fhe ~arovision of service tQ ~urratd Thermal.

~. PHASE 2 ~'~RMB

~.~ Phsae 2 Tertan~: Subject to se~tfons 3,~ and ~,~ ~f ~i11s ~.etter ~gr6~m~nt, the terms set
forth In se~tlor~s 2,Z and 2.3 of this ~,et~er ~gr~emer~t shall ~s effectfva foam earl~ec o#;

e~ the date as of whrah e~eh of the 1lltaodfbre TSB and. fie ~Waad~fbre ~G~p~city
Ag~eament his come into effect; aid

3~~ ~lav~amber 1, 2g1~6,

Far greater cerkainty~ the Parties agree and acknvtivledge that th}s ~~~t~r A~r~arr~t w}I~
nit b~ taken to lmpos~ any com~ltment an the ~a~t of any person ~i~clud~n~ any Party}
to neg~tlate o~ enter i~tv either the UV~adfib~e TEA o~ tie 1Atatsdl3pre .Ca~raclty
Agreement, and that tie Eerr~e and ennditians of the 1(Vac>~fi~re TSA ar~d the ~Ila~dBbre
Capa~~ty Agrearnanf, Ef ccmaluded, shall b~ determined try tie ~o~e disaretiot~ of the
parties tai such agream~rtts.

~,~ iGTSA Am~et~dr~,~,jt~s (Ph 21: Subject to secklon 2,~ of this Let~~r A~rs~m~snt, Ih~
1G+~'~A► is a~end~ci as sek fvrfh ~n this se~livn 2.~, Capit~ilzed terms Ire this section 2,2
the# are used but not otf~~rwlse daflrted in th~~ Letter Agreement have the meanfig ~3v~r~
In the 1GTSA.

2.2.E Af~~r thv Ic~ltial Term, ~C k~ydta's right to nominate and dalEve~ t3a~ for delivery to
~Itoodfibre ~pursu~nt to sect€on 8,q ~~ th$ It3TSA snail be subject to the following
corid~ttans:

(~~ BC Hydro having ~ret~ewed the S~nr~ce Per~ad for a Renev~va!-Term ~~ ~f~ years or
greater fbllowtng ft~e I~itla) Term; and

~h~~ at the fame i~at ~C Hydro. ntiminatss aid d~1~v~rs Gas pursuant ~c se~tl4n J,4 ~f
the ~~GTSA, gC Hydro I~aving a contractual obllg~tlo~ t~ ~deiiv~r gas to I~ ~su~~~c~
to any contr~c#ual rights #ha# ~C HXdro may have to ~~t~r~up#, suspe~t~ or seduce
gas sup~{y in ~~y ctrcumstanoe wi~ere 1~ Is not o~erat~ng~ n~ ot~erwt~e~.

x,2,2 Secttc~r~ ~,~ of tie I~TSA is ~~~eted and replaced with the fafln~rfng;

~7isp~~vh ~'venE. If BC l tydro.~nlf~a#es ~ Dispatch ~vettt, 8C Hydra may u~~ ids
~lt~n Tra~s~vrfa#!on Seralc~ t~r~der ti~~s Agrse,~er~~ to nvmin+~#~ and dallv~r Gas
fvr ~eJfyery to Ul~avd~fb~e durlrrg sR~~f~ perked, pr~avlded that:
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(~~ ~~ip ~S li0f t1f?Bl~~~liC,~i

(2j ~C ~►ydro ~ontrnu$s to b~ res~ionslble fir all obll~atlorts cm~ler fhls
Agreer»+~t~t; ~rrd

(3~ volt►me~ dellver~d fo ~iVaat~1lbt'e pr~tsu~ttf fo thls s~etlott ~►o not exceed aQ TJ
per t~a~.

Natwl~hstandlrig seQtfon 8.~, if 8C Nedra tntt~ate~ a btspat~ ~vent~ the hourly+
r~~e of dell~ery to t~il~odflbre ~~111 be ba~~ed on ~l2~4 cif the ~t~~horlsed +Qu~nttty
~le~s the gL~rrtlty of gee della~ned as system GAS and fr~venfc~ty Ir»t~~i~r~as},

2.2~~ !f 8G Hydro urlst~es to use ils Firm Transportation 5gnr(ca to nominate and deliver C~as
for delivery to Woodf~bre'~tr~der sect6c~n 9.4 of tie 1G7SA, BC Hy~~a rust provl~~ F~VI
with notice of such n~r~inatlon and delivery by na rater f~~n x:00 am of the Da~t~ that
pre~ed~s fhe Day on which BC Hydra req~ut~es that naminetfon ar~d ~eiivery a~P ~3as fot
delivery+ to W+oodfibte c~mmenc~, pravJded tha# HC~ Hydra wIH use ressonai~e'e~fot~s to
provide F~VI with ~a#ice of such nominakfon and ~etivaly ~8 #~nurs prior to #h~ tEtne that
~+C Hydro requires nnminallon end +dellv~iy of Gas ft~r delivery to V11~odf~bte to
commence.

~~~,~ !f ~C Hydra is ustn~ !ts Flom Tr~t~'s~a~a~lan Serv~c~ d+u~n~ a t~is,~at+~~ Event f~ nom~n~ta
and delver t3as for +deidv~ry t~ t+~~odf~bra ueulsr section ~,4 of fhe IOTS}~, "end ~C Hydro
wishes to use ifs Firm TranspartaE~on Service #o nam~t~~ta ar~d de~iwar Gas fvr delivery #a
lt~~ ~C Wydro must ~rould~ F~V~ with n+~#I~e of such nominatlan anc~ ~ell~rer~ by rya (at~r
t~~tt ~►:0~ am of the Day that precedes the Day ors which 8C Hydra re~u~ras that
namtr~atlon and del~vary of (3~as for deflvery to lNaodf~bre commence, provided t~►at 8G
Hydro will use r~asQr~ble ~ffor~s ko provide F~1Ii wlt~ notice of s~rch t~om~nation and
d~lEvery 48 F+oat~ pr~ar to tie flme f#~~t ~C Hydro r~gt~Cr~s nomrnatf~an and ~eltv~ey of
Gas for delEvery ~o iG to commence,

If ESC Hydro ~roY~des X48 hc~u~s' or less nd#1ce ~a ~~Vi~ FE~/l will allow ~s~lverla~ t+~ bg
returned fo IG, provt~ed that:

{a} upon receipt of n~tlfaa#ion from B~ Hydro. Oas del#vert~s to VVoodfibre fcx the
trten ac~rr+~nt Dray that ~C Hydro has nornlnatad fir dellu~► to Ulfood~bre w1~1 step
itn~e~~ate~y ~~d the caparsf~y created ~y the c~ss~tlor~ of such d~ailwer~es ~~1 b~
mgde a~+atfabls fo FEV~ at n~ cost to prepar$ the F6V~ Sysfsm for charge ~c~
delivec~es to !G for thg succeedEng D~~r,

(k~~ B~3 hly~ro and ~e ~~Vi cusforner ass~ci~~~d wjth Wcad~k~re make tt~e required
~t~traday ttorninatiar~s fo sfop deEiv~ary onto the FE1/! System cif the voltlm~as of
Gas {hat BC hydro hes nom(r~ated ~O~ ~eltvery to Waodf~bc~, snd

{cy NEVI mey daisy the t(r~e at wh~~ch deCiv~r~es are r+atumed ~a It3 unt#I such ~tme es
~E'~1~ a~klr~g r$asona~(y, car~sid~rs the change ~n dellv~~iee from Vttoaclfibre #o ~~
wilE nai adversely ~~t~act the opera#~an~l sfabll~fy end It~kec~rfty cif fie ~~VI
Sysf~em, provided that F~1l~ shill insure that any :~ch delay is r~~# mare #hen 4~
fours following tl~a del~rery'of RC H~c~o`s n~tica is ~'EVi.
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2,2,5 REV# wlii c~t~tlnue to pravfde eC ~#ydro vu~th Ir~terr~~tlble '~ranspnrt~tlon Se~ce for
del~rerles from the Eiecel~t Pont' to any Dal~v~~ Polt~t ~~1t~er 1{3 or 8~t~ratd T~term~l~
sUbj~QE to ~C Hydro not ~slfl~ its Firm Ttarrs~4rtatlan setvf~e to nam~nate deliveries to
1Noodfl~re as would ath~rwlse b~ permitted during a D~s~atoh ~v~rtt,

2.x,6 if BC Nydro elects to use its firm Trans~a~tatl~n ~enrtce to nomfnat~ and ~sllver Gay for
delivery to Waadtib~ ur~de~ section 9.A of the lC~TS,~:

~a~ NEVI w~It melt BC FCydro's re~~tests for Int~rn~ptlbla Trans~~rtatlon Servlcs only
af~~r F~1Ci meets tts r~qulrem~nts~ for Its Care M~rlc~t has ~eflned in the PA}
au~tomers, aid any requests for I~terruptibfe cap~ci~r vn the F~VI Systst~t ~ta~de
by trensportatEor~ customefs other Sian BG Hydra and fie ~ioadflbre Customer;
at~d

fib) FED must racelve c4n~rm~tiQ~ from ~C I~ydro (wl~lci~ may take the form of a ~o~y
of a~n agr~em~nt b~t~ve~n BC Hydro and the UUaodtl6rQ ~ustamer~, to FE~1's
se~sf~cNo1~ (acting reasv~ablY}, that the ~Iloo~lfibre Cuskorner his agreed that
r~ques#s by the 11~vodf3br~ Customer fay Ir~~er~uptible Tr~nspo~a~tan ~enrice
under the i~o~df~brs TS~1, ator~g w~~h rsquss~s by ~C ~iy~ro for,.lrite~i'i~ptl~la
T~ansporfetl~n Senr~~e under tie IGTSA, a~~ll be seconda~r fo other Shlp~cs.

2.2,E Any payma~t that BC ~ydr~ malt rece[~re from the Woadftbre Custam+~r ~s a rac~ve'ty o~
fixed or demand eharg~s ~a~d ~y ~~ Hy+~ro to ~E~/! Foy Flcm Trans~ortatl~on Santice used
under s$~t1an 9,~ of the ~iGTSA ~~~a "Assigned FYS"} shall be shared eq~all~r t~ehareen
BC Hydro aril FEVt, for char##y, BC ~Iydro may retain tea ~r~E(rety vf, and shah have na
cbl(gat~arr to snare with ~~V#, ~t~Y P~Ym~~rt that ~~ F~ydra may rece~vs i~am tote
W~oodf~~r~ Cus~~me~ fn respect of any a~ 4~~ folfowit~g;

{~~ varia~~a ci~~rges assv~ciated vVlth any delivery o~ Gay tc~ Vtfoad~br~; and

~b~ rQimbursema~t of flr~anc~al ben~a~C~s than 8C hydra w~~ld ha~re raali~ed (as
dafarmfned by ~C Hydr~~ ~c#~nq ~sasQ~s~faly~ IF BC H~+dro hid retained the
~lssigr~~tl FTS tv de~lve~ Gas Ev ~{~ rather than {t~it~~tfng s b~s~aia#~ Event at f#~e
vVood~bre Customer's re~uesf,

2.3 ,~A Amendme~~s J~hase 2~; Sub~act to s~cflon 2.4 ~f t~t~ Letter reament~ #he.PA Is
amended as's~f forth In ~h~s sec~~an 2,~,

2.3.E For gtaatet c~e~t~tnty, -FEifi's Capacity ~t9~ht pursus~nt to sectlor~ 3.~ ~f the PA w11!
cant~ttue Ra apply if BC Hydro has nomtna#ed sQ~a or X11 of tl~e Firm Capacif~r for
deiivexy #~01Nvodfk~ra,

2.x.2 Thy M~x~mum Gu~tal~met~t Volume that FEV( may t~c~m#nat~ ~aE use under #ts Capacliy
R~~ht w~lY i~~crea~e from 90~,a~Q fo 20~0,0~0 GJ per IN~nter P~ri+~d, provfdad t~tat C~Vi
shall not exceed a curtallmanf vo~um+~ relafed to i~ deliverfes of 9 ~O~voO C~J in
~ggrsgat~ aver ar~y UIClnter Period,

2.3,E FE11('s Intra~~ay Additional Rl$ht pursu~~f to ~ec~(on X4,9 of tiro Pp s~tafl.Cdntinue to
apply wheth~~' or got the firm Capacity ~s ~e~ng used to deflver has to 1G car to
'tf~ood~br~.
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2.3 4 section d~~i(4) of the PA is amended by d~leting the phrase "provided fhaf ~G ~lydro
sheaf! usa reasonable effa~fs Ea rrtaJnta/n a €~!1 ~rr~+entory of dlst►llafe t~ tote ~xtsn~
camr»erctatly,reesa~rteisfeu,

2,3.6 Sectlot~ a,~ (2) of t~s pA Is em~n~ed by deteEing the clause In its er~tfrsty and ~eplacfng It
with the fallawln~.

f~lsttll~te +Carrying Cl~ar~a ~ are amount aqua/ Eo vne-fwe/f!h of the pradua~
obt~lned ~y rnUlttpiying tl~~ Dastillade fndex prfca-b~ the ~ess~r of ~/re Maximum
~ur~elfinent I~olume an d ~ aD, 000 GJs and fr~r#l~er m~lftplyln~ t~~► 4,08.

~~ C~~~l~CAk.'fE~Nf$

3,~. E~#e~tlu~ D~#e; This Letter A~reeme~t shill 6~ effective fr~~ khe date imrr~~~lalely
following Eha ds~t8 k~e cond3kions p~re+ceden# }n sec#ton 3.2 of tf~9s L~ei~er Agreement ars
satisfied.

3,~ Co,~„i~„ans F~rec~~ertt; `fhls l.e#ter Agreement is sub~e~f to BGt~C'~ a~~rov~l ~f Rate
Schedule 5p as e rate for ~~1, and such ~a~e Sch~du~e 5U cornln~ ln~a effect.

3,3 ~i. #„riarl Each Par£y r~pr~sen~s test ik ~$s ~N requts~#e corper~#e and atner ~ut~torlty
to er~Eer fnto~ execute and ba b~aund by fh~e farms of this LeK~r Agreement,

3,~4 Confident€altty: The Mutual Conftdenttal~ly and Eton-D~sc~osure Agre~mer~~ be#wear~ ~G
Fiy~ro an8 F~l~t dated ~cto~er ~~~ 2~'~ ~ cot~tlnues ~n full farce std ~ffec# ~n a~ccordancs
with its terrr~s,

3,6 Arbff~a#sort; All disputes arising under or reia~c~g to this E,etter Ag~eem~t~t, exae~t on1~
dt~putes 1~t~res~~cE b wi~lah ~ha ~~U~ f~as j~rr#s~~c#i+~n~ whim tie ~~llC is ~ra~red to
ex~ercfse, will, ever the l~ar~~s have attempted ~Or a period ~c~E ~xce~digg 16 d~~s ~n
good feft~ to settle ~t~$ d~$pute between #hemseluea~ ~e s~lx~lt~ed ~o and ~in~lly settled
bye ~rb~Uation under f~~e Comr~r~lat Arbitration Apt, 1'E~e arb~tratlan will take piac~s in
V'ar~~ot~vec, ~rit!$h C~lum6ta before ~ slr+~ae er~itrator and w~I{ be ~ami~sEsred by f~~
Brltfs#~ Calumb~a infema#onaE Commercial Arblt~ation Centre ,~"BCICAC") ~n ac~ord~n~a
with this k~Procedures far Cases under ~ha ~CJCAC l~~les"~

3.G Ghoiae ni ~.gw~ This k.ette~ Agreement shall be governod ~y and construed in
acc+ardance wit~r ohs laws of the province of BritlsE~ ~~o{ut~b~a ~rtcf~ su~)ect #o $e~dan a,~#
pf th~fs LeNter Agreement, the ParEias at#o~n t~ tine jur~sdlctlon of the courts of ~tltish
co~um~la,

3,7 Er~urem$t~t; 7hls l ever Agre~ama~t enures to fie bena~k ot~ aid Is binding upoht each
of-the Pertle~ ~r~d them respective s~~cessars and permlEted a~sl~ns. Without ll~n~t(~g
the effect of the far~gofng s~ntertce:

(a~ the Patties a~Ecna~vledg~ that F~1 and F~Vl, are ~r ~baut ~ecem~er 3~~ 2~~4, inke~~
to amaigamefe ~+uik~ each aver- pursuant to the provisions of the ~usln~ss
~arpora#tons Act tBrlt~sh Ca~umbEa~ tand~r tie Warne "Fnr~Ps~C ~ne~gy Inc,°; and

fib} the parties agrse that upon anci faltdw'#n$ any amatgsmatdcm Qf ~~I att~ F~i/l, the
confractua! rig~tts ~f F~! and F~Vi under e,~ch of t#~e App~lcable Agreements and
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un~~r #his l,ekter A~gre~me~t, w~li con#~n~e to b~ ttte rt~hts acrd ]n#eras#s of the entity
that Is fo~rned ~y such ama~gamaklon, and ~u~h ama~~amated entry w111 c~nt~nue to
6e ifia~la for the obligations of AEI and ~~Vi ceder tie App~Ica~la A~raernen#s and
thEs Lefler Agreerrtent.

~,8 mend is ~ This Fetter Agreement day be amended only ~y an i~ts~r~tmant In w~ting
slg~ed ~y the Parfiss.

3.~ ,entire A~rest~,e~G 'his ~etfer ~tg~eement, artd fhe A~pfiGa'ble Agreements has
arneil~8d by tits l.efter l~greement), contains the wt~oi~ agr~em~nt be~rteen the Pactles
in respac~ of the su#~Jsct matter hereo#, sand there are no term, c~ndltl~an~ or collateral
agreements express Impiled or skaluf+ary ath~r #tan as e~cpressly ae~ forth 1n tie
aforesaid agreements and fhe af~r~sa(d ~greemertfs su er~eds a!I of tie ferrns of any
written or ore! agreet~ent or undetsfan+ding bett~een tt~e ~art~es In respect of the suh)ea#
rn~~ter ~tereaf,

~.~o ~,~,~?u~, Preiu+dice: Exaep~ with respect to thas~ matters that have been e~cpressly
agreed to by the Pattie$ pur~ua~t tv tiffs ~.ett~r Agreefner~# and !n fhe ~pp~icable
Agreem~hts, nathEr~~ try th~~ l.e~ter l~gresmQnt~ or (n any of the A~pllcable A~resrn~r~ts,
a#~a~l prejudlc~► a~iy pos~H~ns t~~f any of fh~ Parties may #eke 1n the fui~rs an any and a!1
matters Wrough# befiare the ~C~JC !rt regard ~o FEI or FEVI's s~er~lces, tolls and the
~T&~s has deftne~ Ert the 1(3TSA}, whether t#~ose utters ar$ 3nit~eteci by BC Hydra, ~~~,
F~1ll ar any other p~rsan~

3,~f'1 Pacsint~le or ~fectrant~ ~'ransi~T~slo~; 'fhls latter Agreement may be execute by
f~a Parties and tr~ns~it~e~ by facslrr~lle ~r ~lact~onic transmissron arid, If s~ exe~utsd
and trarrsmltked~ thrs [.attar A~reem~r~k waif be~ fvr a!i purposes as e#~e~five as i~ the
Par~~es had dQliv~red an executed original ~g~e~m~nf.

3,~l~ Co i a,~: This letter ~grsament may ~ ~x~ct~t~d #~ cQUnferparts w}t~ eta same
eit~~t as ~F all Parties had ~t ed the same document, ~11E ~our~terparks Vllll be con~tru~t!
togef~er and vWE! cxinatitt~te one and tine same 1n~tr~me~~.

If yot~ ire !n ~greernent with the foregalrog► please indicate th~~ by ~I~n~ng the e~clas~d dupflcat~
+aid Fet~trr~ing 1t #o us ~r~ ~r be#ore 5:Q0 p~m. PST on ,mss 'r ~ ~ , 2014,

Yours trutY~

~a~~r c ~ ~~ ~~vc,

(~tut~ori~ed ~Ignat e~
P~inf Mme:
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ForEisB~C Energy Inc.
Ra~~ Schedule 5a

~. De~firtitions

~.1 ~ef~nit~ons. E~c~cept wt~~ere the con#ext otherwise requires, the following terrr~s when used
jn this date schedule or ~n the Transpor#ation Agreement shall have fhe f~ol~owing
meanPngs:

{a~ Affl~iate —mews, in relation to ~ortisB~ Energy or the Shipper, any Person that,
dirk#ly or indirectly, thr~t~g~ one ar more intermediaries, controls, Is controlled by,
or is ender common confrc~l with that Party wf~er~e "cQntral" means, with r~spaec# to
the rQlationship between two or mQ~e Persons, tt~e ~~ssession, directly or
ir~directiy► or as trustee, personal representative a~ executor, of the dower to direct
4~ cause the dtre~ctic~n of the affairs or management of a Rersdn, including through
the direct or indirect ownership of voting securit#es, a~ trustee, persana~
~ep~resentative ar execu#or, by statute contracts credit arrat~ge~nent ar otherwise.

(b} ~ufhorPzed Quanf~#y ~ means fhe quantify of Gas for each day approved by tl~e
Trat~spc~~Eer for transportation service Qn the Transporters pipeline system, based
ors the quantity requested ar~d adjusted pursuant to Section 4 (Requested Quantity
and Authorized Quantity►}.

(c~ BCUC -- t~e~ns the Brl~ish ColUm~is Utilities Commission Gontinu~d pursuant ~a
tie Utlrt~Fes Cor~t~Jss~on Act, F~.S.B.G. X996 c 473, or s~~~ successor ar other
enti~y~ as may be designated a~cvrdi~g to tie taws of tie Province of the British
Columbia to carry out the f~~tctions of the BCUC in r~spec~ of the regulat~an .of
publ~G utilities,

~d} Business Day —means any day, exciud~nc~ Saturda~+s, Sundays and statutory
holidays In British Ca{umbi~.

(e~ ~arbart Tax -~ means, in conne~tian with any System Gas delivered by the
Shipper ~a Far#isBC Energy at the Receipt Paint under phis Rate Scl~eduie anc~ the
Trar~spo~tatfor~ Agree~n~n~, any amounts ~ayab~e: ~~) un+der the Carbon Tax pct
~Bri#ash CQtumbia} or any successor or repla~ert~enf legi~~ation; tii} for any offsets,
cr~d~t~, a~lawan~~s~ rights to d~schar~ge greenhouse gases, ren~wa~~~ elecfrict#~
certificates or ati~er commod~t~es urhlch mus# be obtained andlc~r ret€red under
appli~a~[e taw tv offset alb or part of #h+e green~c~use +has emissions or other
environmental attributes of t~~ System Gas; or ~l~I} to ~a#lsfy and+ payments
required to ~e n~ad~ under applicable Iar~, of wl~a~~ver I~indt the va~u~ of which is
deterrr~i~ed (r~ whole or in park by the greenhouse gas etr~issic~ns or c~th~r
environmental atfribu#es of tine System Gas.

C3riginal Page R-50.1
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Fa~i$B~ Energy Inc.
Rate Schedule 5~

~#} Carnmencernent date ~-means tie ~~fe~ ~n or after the Effeatly~ date an which
F~rrr~ TranspQ~tation Service cammences~ as set out in the Tr~ns~t~~#ation
Agreement provided that the Commencement pale shaii nQt occur before the
ama~ga~nat~o~ of Forti$BC Energy and FortisSG energy ~Vancc~uver ~s~~nd} Inc.
pursuant to the Business Carporation~ Act {British Columba}.

(gy Cc~mmod~ty Toll —means tie ear~tmadity toll, expressed in dollars per g~gaJoule,
charged under this Rate Sche+duie~ f+or cas#s Incurred by FartisBG Energy, In
respect c~~ FiFm Transpo~tta~ion Service and l~terruptib{e Transportation Service, as
allocated to tie Shipper by For~isBC energy, acting reasr~nabiy, which may
include:

~~} ac~y excise or ~th~r taxes payable by FvrtisBC Energy fn respect of
System has, including taxes payable under the Motor Fue! Tax Act
British Calumbia~ and any Carbon 'Tax parable by FortisB~
En~rg~ in respect Qf System ~~s;

~ir`~ any excise pr att~er taxes ~ayabls by Fo~tisBC Energy in res~ec~ of
Shipper's Gas t~ansport~d and deEivered through the Systs~m;

~~ii} adarant costs incurred b~ For~isBG Er~erg~ i~ respect o~ shipper=s
Gas transported and delivered through the System; and

(iu} any evs#s incurred by FartisBC Energy for elec#ricEiy used far the
compression of Gas ~n conn~Gtion with the t~anspQ~tation and
delivery of Shippers` Gas ~hrvug~h the System.

(h~ Cantraat 17sr~and —means ~Me quantity of Gas set out fn a T~anspo~ta#ian
Agreement in respect of v~thicl~ Fort~~~C ~n~rgy is ~bligat~d to provide Firm
Trarspartat~on ~e~vice~ provided that if Fort~sBC Energy reasQr~ably d~t+ermine~
in respect of and pay ar future pe~iad that the volume weighted average heat
content for al! Gas received an the System durl~~ that day or future period is
or is reasonably tike~r to ~e iess than 38 GJ / '~~ m~, then Far~isB+~ ~nergY
may by written nat~~ce to the Shipper a~jus~ the Gantract Demand for that day
4r #inure period to are amount ~ne~sured ~r~ G,~ that ForE~sBC ~n~rg~r ~eas~~abiy
estimates at ~h~e #ime of such ad}ustrt~ent will allow FortisBC Energy to deliver
to tF~e Sipper the volume~rio equival~r~# in 'f O~m3 der pay of the Contract
Dernar~df asset o~u~ in the Transportat~an Agreernenf.

Origi~tal Page #~-50.2
page 14 of 88



FartisBC Energy Inc.
F~~te S~hedut~ 5t1

{i~ Creditwarthy -- means, in respecf of ~~ty Shipper, that:

(1~ his been issued a ~redi~ ra#~ng ~y one o~ more of t?~R~, ~Aoody's or S&P
an Its senior ur~secure~ iang~ter~ debt {ulor~g-term deb# rating"} that is
equivalent to ar befter than the minimum cr$dit ruing acceRtab~e #a
F'or~€sBC energy as shorn fn Table 9 - ~qu#vaie~t Credit Ratings for Long-
Term C~eb# {which table may be ~mend~d by For~~sBC Energy from time tQ
##me ~nrith approval cif the B~U~~; _

{iii meets the Minim€~rrt~ Tangible Net 1~t~orth requirements; an+d

(iii) i#s dead office or i#s princ~~al place of business ~s located ~n Ganada or fhe
lJni#ed Mates or in a~ Gauntry that meets the Minimum Sove~reigrt Risk
Ra#ing and such e~~ntr~ ~~ otherr~isg acceptable tc~ ~ar~isBC Energy.

If tie Shipper has been issued a It~ng~term debt rating by more thin ane of DBRS,
Moody's ~r S&P that are not of the aquiaalent level, then: .

1. if the IowesE lo~g~#erm debt rafting issued to ~haf Person is ~anke~ no mare
than one level below the highest long-term debt raking issued ~o that
Person as shown in Table 'f - ~~r~ivalen# Credit Ra~in~s for Lung-Terre
Debt {as amended from time to tires}, then tha# Person's Iong-term debt
rating will bye deemed tc~ b~ the highest of such long-term debt ratings
issued to that Persan; and

2, if the I~west lr~ng-t$rm debt ra#ing iss~ad fo ghat Person is ranked more
than one 1eve~ belotry ~h.e highest long-term debt rating issued to that
P~rsc~n as showy in Tabie ~ - L~quiva[ent Credit Ratings for Long~Term
€]ebt has amended from #ime ~a time}, then thak F'e~son's lung-#erm debt
rating w~l~ be deemed t~ be equivalent to tie lor~g~term debt rating s~ouv~ in
Table ~ - Equivalent Credit Ratln~s for Long-Term Debt (as amended from
time to time} on tF~e raw ir~rnediately belov~►r the highest of such bn~-firm
deb# ra#ings issued to #fiat Person.

0►riginal Page R-50.3
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FQrt~s~C En~r~y lnc.
.._Rate Schsdute 5~

Table 1

Equ~valer~t Ratings for L~vng-Term ~~bE

DBRS Mc~o~y's S~&P

~J~A Aaa AAA

A~ (high} Aa1 ~ ~►A+
AA Aa2 AA

AA (lows Aa3 AA-

A thigh) A'~ ~+

A A2 A

A f law} A3 A~

~~I~ 4t~ig~t} Baal BBB+

BBB ̀ Baal* BBB*

BBB (how} Baa3 BBB

BB {hRgh~ Ba'~ B~B+

88 Bat BB

8B f low} Ba3 E~B-

* Mfnimutn cred~f r~ftng acaep~abla to ~c~r#is~4C Ener9Y

(~~ c~b~c metre or m~ — r~ean~ the volume of gas wh~~h occu~(es 1 cub~~ mete
when such gas is at teFnperature of 15°G and at ~n absolute pressure v# '1~1.3~~5
ki[o~►ascals,

~kj Curtailment t~ot~ce — means a n~ot~ce del~uered by ~~r~isB~ Energy to the Shipper
purs~+ant to Section 3.2 ~Reductian In Cvnfract Dernand~, Section 6.~ ~Gurtailment
far planned (~aintenance}, ter ~ect~+~n ~6.3 Curtailment cif interruptible
Tran~par~a~ion Servtc~~ ad~rising the shipper that FortisBC ~ne~gy intends #o limit
the quantities of Gas to be delivered to the Shippey at fhe Delivery Pont Qn any
day ~y an amount sit ouf in such notice dr is dearnet~ ~o be a Curt~ai~rrt~nt
Na#ie~ p~ursua~t to Se~ti~n G.5 (Gurtailm$nt fog Force Ma~eure}.

~~} Day — means, subject to Section ~ .2 {Change in Definition of "Day~~, any ~erjvd of
twenfy~four consecufiv~ hours beginning end ending ~t Cl?00 PST or DST, as the
ease may be.

gym} gaily Imbal~nca — me~n~ the diffe~en~~a bra#wreen the Receipt Ctuantity bless fie
quanti#y of +Gas delivered to th e Receipt P"oin~ by the Sh~~per a~ System Gas car to
corr+~ct inventory imbalances} and the De~vered t~uan~ity as set out in a daily
system operations repvr~ p~ov~ded to the Sipper by ~vrt~sB~ Energy pursuant to
S~ectlan 8 tDa1(y 1m~alances~.

{n~ DST ~ means Pacifl~ [~ayl~gl~t Savings Time.

Original Page R-50.~
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FortlsBC Energy Inc.
Rate Sche~dule_50~

{o} Delivered Quantity ~- mea~ns~ its respect of and Day, the ~otai quantity of Gas
delivered to the St~i~~e~ at ~h~ Delivery Paint.

{p} De~ir~ery I~o~nt -- means one ar more points where the System interc~annec#~ with
tl~e facilities of tie Shipper, as set out in the Tran~por#atic~r~ Agreement, which for
greater certainty sha(I be located ~mmedlateiy downstream a€the ~utfet flange of
FortisB~ ~ne~gy's meter installed a# each suci~ poink f or as otherwise stated 1n the
Tran~portat~on Ag~eerneMt~.

(q~ Effective Da#e -- means the date the Transportation Agreement becor~nes effec#eve
as set flat ~n Section 9.1 {Effective t3a#e}.

{r~ Expiry Date —means the ~expi~+ dale sek out in the Trsnsportatian Agreemen#,
wh~~h shall be no earlier #han lVavemb~r ~ st In the year that ~s ~ 5 fail years after
the Gommer~cem~nt Date or such later date ~determ~ned bar the ~pera~ion of
Section 19.6 {Ext~nslon of Term).

~s} F~na~ Gas B~I~nce —has t{~e meaning as~~ibed to it in Sectivn 8.~ Final has
Balance}.

~#~ Final Gas Bat~nce P'ayrnent -- hay the meaning ascribed tt~ it in Se~tlon 8.6 (Final
Gays Balar~ce~.

~u~ Fir~rt Qemand T~11 ~ msans, in respect of firm T~anspartation service, the
common demand toil, expressed in dollars per gig~j~ul~, set out in the Table of
Charges.

(ay firm T~ranspor~ation Service —means the obligation of FartisBC ~r~e~gy pursuant
tQ Section 5.'I (Firm Transparkatian Service} ~o transport and deliver Gas to the
Qsl~v~ery Paint up to the Cantrac# Demand +~n a take gar pay basis.

(w} Forca Nlajeur~ — means, and arts of God, strikes, lc~kouts~ ar other Ind+astria~
disturbances, evil d~sturbances~ riots, ~c#s of the public enemy, wars,
ir~s~urr~ctiQns, and order, reguiat~on car res#rlct~an imposed ley ar~y go~ernmer~t,
regulatory a~thar~ty or court having jurisd~etion, blackou#s, serious ~~Ide~~cs,
landslides, lightnings ea~rthquakesf firs, s#owns, #loods, washQuts~, ex~loslons,
breakage or accident #o machinery or lines of pips, yr freezing of welts or
pipelines, a~ the failure cif gas supply, fer~pt~rary or otherwisef frnn~ a Supplier, ancf
any other event ar circums#once which is beyond the control of the Party, but
specifically excluding.

{i} an act of neg~igen~ce or uvi~fta! misconduct by the Party cla~rtting force
Majeure;

{i~~ any lack of rnone~, credit, mark$ts car economic hardship on the ~a~t o~ the
Party claiming farce Majeure; and

4rigin~l Wage R-5~Q.~
page 2~ ~~88



~r~rt~sB+~ EneFgy lnc.
Rate Schedule 50

~il~} any act or omission of an~r vendor, suppler, confractvr or customer of the
Party claiming Farce Ma~eure, unless such acts ~r om~ssior~s v+roul~
~hemse~ves be excu~~d by season of force I~aJeur~ as defined Pn t~1s
~i~reement.

fix} Force ~la~eure Notice --means .a wr~t~en notice delivered bar one Party to the
a#her in the event of Force Majeure in accordance with Section '1~,2 (Farce
Maj~ure Notice}.

{y~ FvrtisBC Energy —means FvrtisB~C Energy fnc.

~z} Gas —means natural gas (including odorant added by ~~rtisBC energy}, which
s~taJl be measured in gaga}vu~es ar tera~oules fir purp4sss of this I~~#e schedule.

(aa~ has Inspecfl~n Act -- means the ~1ec~r#c~fy and' +has lnspe~~lon ~tcf, R.S.G. X985,
e. E4 as amended, aid includes the regulations ~nacf~d tfie~~under and ire effect
from time to time.

(bbd g~gajou~e or ~J — mear~s ~ f00t3T00Q,flU~ joules.

(cc) tnterruptibie Dem~n~ —means fog any Day during the Service Period the amo~un~
by wh~~h the Qelivere~ Quantity exceads the Contract Damand and, ~f p~avided for
in tl~e Transportation A~ra~me~t, means fpr any Day wring tie Pre-
Cc~~nr~tiss~o~ing Period, tie whole of tie Delivered t~ua~tity.

(d~d~ (nferrup~ibte t3emand Tvl1— meanst in respect of Interruptible Transportation
Ssnr~ce, the common in~errupfi~le tall, expressed in dollars per gic~ajau~e, set out in
the Table of Charges.

{eel interruptible Transportati~an Service —means #fie obElgation of Fort~sB+~ Energy
pursuant to section 5.2 {interruptible Tr~nspartafi~n Service} tQ ~rar~sport and
dei~ver Gas to the ~eliver~r Poin# En any amount exGee~in~ fhe ~antrac~ Demand,

off} Joule --means the amaur~# of work done when the point of applica#ion of a fa~~e~ of
'i Newton ~s disp~ace~ a distance of ̀~ me€er in the direction of the force.

(9g~ ~lfaint~nance --means any r~aintenanae, repairs, irt~provementsr expans~c~n a~
o#her wvrlc pe~`amned on the System v~hich Fort~sB~ ~ne~gy anticipates will impair
Forfi~B~ Energy's ability to deliver Gay to tF~e delivery Point at the times, hourly
gates, pressure and heat content and ~n the gc~an~i#ies ~ontempi~ated in this Rate
~cheduie andlor a Transp~rtatic~n Ac~~eeme~# In respect of the ~~rm Transportation
Service car interruptible Tran~portat~on Service or both.

4r~gi~al Page R-5U.6
~agc 23 of 88



FortisB~ ~rtergy Inc.
Rafe Sc#~edule 5~

~hh} Minimum Sovereign R[sk Rating —means the foreign currency credit rating for a
c~ou~try that ~s equivalent t4 or better than the rr~inim~am cr+~dit rating acceptable to
Far#isBC Energy as shown In Table 2- Equivalent Sovereign Ratings far Sovereign
Risk. W#~ere a country has ~vvo ~r tn4re ratings that differ, i~ the lowest long-term
debt rating issued to a country is r~nkgd na mane than one level below the highest
lor~g~#e~m debt rating issued tc~ that country as shaw►n in Table 2 - Equivalent
~o~ereign Ratings for ~ouereign Risk, #hen that country's Jong-term debt rating will
be deemed to be the h~ghes~ of sr~c~ long-term debt ratfngs fssuet~ ~o that cauntry~.
If the lowest long-term debt ra#ing issued to that caun#ry fs ran~C~d more than one
level below tie highest long-term debt rating issued to that coup#ry 2~s shown ~n
Table 2, then that cauntr~'s I~ng-term debt ra#i~g will be deemed to ~e equivalent
~o the long~te~m debt ~a#ing shav+~rn i~ Table 2 -are the row immediately below the
high~sk of such long-term debt ra#ings issued #o that country.

Table 2

EquivaEertt R~#ings for Sovereign Risk

DBRS Moody's ~&P

AAA Aaa AAA

A~ (high} Aa1 AA+

AA~* Aa2* AA*

AA f low) Aa3 AA-

A ~l~ig~j A~ A~+

A A2 A

A ~~vw) A3 A-

BBB ~hi~f~} Baal BBB}

~~B ~aa2 BBS

BBB {Idw) Baa3 BBB-

BB thigh} Ba'f BB+

~~ Ba2 BB

8~ {bw} Ba3 B~-

* Ml~tfmum cred/t rating acce~ofabla to ForflsBC ~rrergy

(i1} Nl~nimurn Tangible filet Werth — means, in resp~c~ of any shipper, #hit Shipper's
Tangible Net Worth is equal to or grey#er than the greater of:

~i} 5 years of F~~n Demand Tops; and

iii} the boQ~c value Q# the incremental System Upgrades construcfedf acquiredt
cort~racte~d or secured b~ Fortis~G Energy t4 serve the Shipper.
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~jJ} Mt n#h --means the period of time commencing at 0~7a0 PST or DST, a~ the case
may be, can the first Day of any calendar month and endfn~ at a7~~ PST ar DSTt
as the case may be, on ~h~e first Day of the next succeeding calendar month.

(kk~ IVet Rresent Value —means in respect o~ any future payment ~r revenue s~feam,
the net present ualue of such ~aym~nt ar revenue s#ream ca(c+~~ated ~uslr~g a
discount rate equal to Fortis6C Energy's weighted ~vsrage ct~s~ of c~pi#a! raEe
~alct~~ated nn an after-tax basis. The we~~hfed a~rerage cost cif caps#al sha!! ~~,
determined w~~h ~efe~ence tt~ ~i~ ~or~IsB~ ~nerg~r's actual w~ig~ted average cost of
debt and ~il~ the BCl~C~ap~pr€~ued return on ~qufty and capif~al structure, ail being
detert~nine~ as at the time the ~alcui~tian is made.

(I(1 petaj~ule or PJ ~- means 'f ~~QD~fl~f7,~~D0,000,~OQ ~au~es.

~rnm} PST --means Pae~~ic Standard Tirne.

inn} Party Qr Parfies -- means, with respect to a TranspQr#a~ion Agreement, FortisBC
Energy ~ndlor fhe shipper.

(oo} Person ~ includes an individual, a partnership, a body corporate, a point venture, a
trus#, an unincvrporate~d syndicafs, asso+ciatic~n, ~rgan~zation, a gavernmen{~ any
~ove~nrr~e~tai agency, Qr other ~nt~ty,

~pp~ Pre-Comm~ss~aning Period -- means the perifld, if any as set aut ire the
Transpar~ation Agreement dining which Fortis8~ Energy agrees to provide
Interruptible Transp4rkatian Senrlce only tc~ the Shipper solely fflr~ the purpose of
cammissic~ning fhe facil~tjr to which Gay is to be transpp~ted and delivered by
ForkisBC energy.

{qqy Prime Ra#e —means tie rate of Interest per annum pasted by tie main Vancouver
branch of ~+a~rtisBC energy's primaryr bank from time to time as ~ reference rate of
interest far the determination of interest rates ghat it charges to i#s mist
c~ed~twor~hy cus#vrtt~rs for Ganad~an da~lar (Dens made ~y it in Canada.

~r~} Ra#e Schedule ~0 ox this Rafe Schedule w means this Rafe ~chedufei including
all gates, terms end c+onditic~ns, and tie Table of Ghar~es.

~ss~ Receipt Point —means or e or more paints where the System interconnects with
the faai~ities of one of the Transpar~ers, asset out ~n ohs Tra~spo~#ation
Agreement.

Ott} Receip# Quantity ~ means ~n r~espec# of any Day, the #ota~ quantity of has
delivered by the Shipper to ~ortisBC energy at the Receipt Point.

(uu) Requested Quantifier ~- rrte~ns, in respect of any Day, the total q~uanti#y of Gas
requested by the Shipper far Firm Transportation Serv~Ge and Interruptible
Tran~por~ation Service,
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~vv} ~,equir~d Secur[fy A~nounfi — means, ~t any time, the amount of the required
Security set flut in the most re~c~rtt nonce delivered by FortisBC Energy ko #his
Shipper in accardat~ce with S~ct~an 13.E (Determinatl8n of ~Creditwarthy ar~d
Security.

`ww) Sec~rfty --means the se~ur[ty pravld~d by ~h~ Shipper in accordance wikh Seck~on
'l3 {Security ~r~d ~Cred~t} to secure the prompt end orderl~r paymen# o~ the amounts
to be paid by the shipper to ~~rtisBC Energ~r under this Rafe Schedule and the
Transpor~atio~t Agreement, the rta#ure, type and form ~f ~ruh►cF~ shall be acceptable
to Far~s6C energy, w~~ch may include

4i} ane or more letters ~f cred~~ Qr ether cash form of securl#yin favor
o~ ~'ortis~C energy, issued by a financial institution a~ce~table to
Fc~tisB~ Energy, in a~ aggregate arn~un~ not less than the
Required Security Amount;

jii} a guarantee from a Person acceptable tv Fa~~sBC Energy
guaranteeing payment of the Termination payment and al! other
payment Qb~iga#ions of the Shipper under this Ra#e Schedule and
the Transportation Agrcemer~#; or

viii} any cc~m~ination of one ar mdre letkers of credit ~~ other cash
security as set au# ~n ~i}together with one or more ~~arantees from
a ~'ersan acceptable ~t~ Fa~isBG Energy as set out ~n (ii).

~xx~ service Period — means fhe p~r~od frr~m a~00 PSG' or DST, as the case may be,
on the Commencement Date until 0700 PST or DST, as the case maybe, vn fhs
Expiry Date, or su~~ch other period as may be set out in the Transportation
Agreement.

~yy) Shipper --means any Person v~ha enters into a ~'ransporta~ion Agreement with
Fa~is~C energy.

~z~} Shipper Plarnned Maintenance —means ar~}r maintenance, repai~st
~mpro~emenfs ar other work performed at the fatalities of fhe Shipper which the
ShPpper anticipates wii~ impair the ShEppers' ability #o receive Gas at the Delivery
Point.

(aaa} Shipper Specific Charges ~ means any shipper specific charges as determined
by ~or~~sBG Energy under Section ~.3 of i~te Table ~a#Charges.

~~bb} System --means the gas #ransmiss~~n and dist~ibu#Idn p~pel~ne system and related
facilities ornrned or eperat~d by FortisBG Energy, as such system is expanded,
reduced or modified f~~►m time to time, extending from points of ~nkercanne~etion
with the facilities o~ Trans~orkers of For~fs~~G ~n~rgy to various ~deiiv+~ry ~o~oints in
British Calum~ia, including ff~ose on the Stanshtn~e Coast and Vancouver [stand,
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~ccc) system Contr~butlon —means the amount per C~J ghat is embedded ~n the Firm
Demand Talt and interruptible Demand Toit far ~s~e of FortisBG Energy's exis~#ing
system.

~ddd) System Gas —means that quantity of Gas which ForlisBC Enemy requPres for fuel
and +ether operat~n~ asses and far lost and ~anac~cvunted for Gas incurred in the
operafion and maintenance of the Sy~temf other than ~~st of Gas that ~s
capitalized as pad of the cost t~f a plpel~ne construction ar repair prvje~t,

~~ee} Systems l~pgrades ~ means the classes of ~sse~s that Fo~tisBC energy
constructs, acquires} c~ntra+~~s or sec~r~s to serve shippers under this Rake
Schedule. Foy greater certainty, tyre System Upgrades ~nctude atl capital p~Qj$~cts,
~u~grades, replacements, expansions, compression, pipeline lo4p~ing or other
modifications ~v any etement oaf the System and mare sp~cifically~ including the
~+~P prc~~ect t~ expand the frar~smission facili#ies of Fort~sBC Energy ~Vancouv~r
Islands Inc.:

~i~ ~# and between the Eagle ~Iliaur~tain Compressor S#anon Ire
~oquit~am and the UVaodfib~e L~lG Export Fac~Nfy; and

iii} at the fort Meil~n Cor~pr~ssar Station,

and the CTS expansion projects to expand #ransmission facilities:

{i} at and k~etween ti~~ Cape Hom VaEve~ Asserr~bly and ~aqu~t~am
Gate ~tatlon;

iii} at and befinree~r the ~ll~hol Valve ~sserrtbly and Port Mann
Crossover S~a~ion;

(~~i) at and between the Nicho! Waive Assembt~ a~~d Roebuck Valve
Assembly; and

~i+~~ at and befi~vee~ Tilbury Gate Scat#4n end Tilbury LNG Facility,

~fffJ Suppij~~r —means the Shipper, if the Shi~pe~ has access to ids own supplies of
Gas, o~ a Persan vuho sells Gas ~a the Shlpp~r or Fa~#isBG Energy.

(9~9~ Table ~f Charges — rn~ans th e table ~~ tolls, prices, fees and charges appended
to this date Schedule,
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4h~h~ Tangible Net North -- rn~ans, in respect of a ~hip~er, means a ~hipp~r's total
assets, excluding ir~fangible assets (including g~odwtll, copyrig~rt, patents,
trademarks, lntelfectual p~apert~ end other i~ntang~ble assets}, minus total iiab~litiesf
as shov~n on #fie Shipper's most recent audifed annual financial statemen#s
prepared ire ac~ord~nce with generally accepted accounting prin~ipl~s.

~i~i} terajoufe or TJ —means 1,OOQ gigajoules.

{Jjj~ Termination Payment -- rrieans the atYtaun~ payable by the S#~ipper an
termfr~atl~n of the Transportation Agreement by FtirtisBC Energy in ~ccardanc~
with Section 22,1 (C3efault) or ~~ctic~n 2~.~ Bankruptcy ar Insa~vency), ~ca~culated
f~ accordance with Sectlor~ 22.3 Termination Pa~r~nent).

tkkk~ Transportation Agreement — means a transp~arta#ion service agreement under
whicf~ FtirtisBC Enemy agrees t4 prQVide Firm Tr$nspflr~~~iott Service ~rtd, ~~
applicable, Interruptible Transportation service, to the shipper under this Ra#e
Schedule i~ subs#~ntfially the f~rt~ append~~ hereto.

{Ill} Transporter -~ means, ~n the case of the Calumb~a service area, TransCanada
PipeLirtes Limited, B.C. Sys#em, and nova Gas Transmission Ltd., and ~r~ the ca~~
4f the ln~and, Lower iUlainland, and Vancouver Is~at~d service areas, ~Nestcoast
Energ~r I~c.~ Fo~tisBC Hun~ingdvn Inc., and any other gas pipe~in~ trans~ortatian
cornparry c~r~nected to the facilities of FortisBC ~nerg~r from which Far#isB~
Energy receives gas far tMe purposes of gas t~ans~ortatlon ~r resale.

{mmm} Unau#harized f3ver~u~ Gas ~ means any Gas taken on any Day in excess of the
curtailed quanti#y set ottt in any Cur~ail~nent Notice, and for greater ce~ta~nty
Unau#hori~ed overrun Gas includes all Gas taken by the Shipper fc~ tie eaten# that
the obll~a#fan of Fortis6~ energy to deliver su+~h +has is suspended bey reas~►n of
Fc~rc~ Majeure.

~nnn} ~103m3-- means 1,040 pubic metres of gas,

'I.2 Change in ~eftnit~on of "Day". ~c~rtisB~ ~n~r~~r rr~ay~ amend the def~ni#ion of "Day°' ft~om
time to time ~~ ~uitabty afl~gn i#s ~~eratian~ with those of its ~"r~r~s~orters. ~f F~rtisBC
Energy amends the definPkion +~f "Day", apro-rata adjustment of quanti#ies of Gas and
charges fa account far ~n~r Davy of more ~r less than 24 hours wtli ba made and the t~rrr~ of
tote Transportation Agreement will be similarly adjusted.
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2, ~ description of Applicability. This Rafe Schedule applies to th~a pr4visian of firm
Transportation Service and Interruptible ~'ranspvrta#ian Service through the System and
through o~~ meter station tc~ Qne Shippers excep~~ as prev~gusly agreed upon by Shipper
and ~orti~BG Energy.

2.~ Status of FortisBG Energy. ~vr#~sBC En~~gy does nit ~rvvid~ tr~nspartatiQr~ service as
a gammon cac~-ier. Fa~isB+C Energy vrrill only transport Gas ~n~fer this Rate Schedule to
the shipper in the ter~ttory served by F~rtis~iC energy under this Rate Sc#~edule if the
Shipper has entered into a ~'ransportation AgrBement for a minimum Se~viGe Period Qf 'Iv
years far such logger minit~t~am Service Pe~~ad r~qu~red by FortisBG Energy as a condition
of service}, and for a minimum of ~5 terajoules per Day of Firm Trarrsportat~on Se~rrc$.
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3. t~ntr~~ct demand

3.'~ ~ontr~ct nert~and. For each day during fete Se~rice Per~csd, the quantify of Gas which
FortisBC Energy is obligated to transport and deliuer in respect of Firm Transportation
Service wig! be the Contract DBman~, as set out 1n the Trans~ortat~on Agreement.

3.~ Redu~ctian in Cur~tr~act Demand. FortisB~ ~nergy~ may set out conditions in the
Tra~sportatEon Agreement that aJlovu For#isBG Energy to curtail the ~hipp+er until fhe
System Upgrades required to ~r~ov#de the shipper with Firm Transpa~ation Service arse
completed.
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4' ~iequ+es~e~ t~uantity end Authc+rEZec~ +Quant~t~

4.1 f~eques#ed t~uan#ity. Tie Shipper shall, can +each Day prior to a~3~ PST yr D~Tt as the
ca~~ may be, or prior #o such other time as may be agreed to in wr~#~ng by the shipper ar~d
Fart~sBC Enemy* pra~tide ForflsB~C Energy t~~ fax or other method approved by Fvrt~sBC
Energy with an accura#e and complete nomination schedule, in a fflrm acceptable ~a
~c~ s8~ Energy, setting uut for the next succeeding day:

~a} fhe quan#~~ies of Gas that the shipper desires to #ake at each Deliveryr Pv~nt;

fib) the allowance for System has;

{c3 the quantity o~ Gas required to corract any irt~balance ~efi~reen the Receipt
t~uar~tity and the Delivered Quantity far any preceding Qay or Days; and

~d~ such addl#~onat information as may be reasonably requested by For#isBC Energy,

I~, in respect of any Darr, tote Shipper fails to pr~vid~e Fortis~C ~~~ergy with ~ nomina#inn
schedule in accordance with this Section ~.1 (Regtaested Qu~nti~y~, the notn~nation shall
be considered zero for #hat ~3ay.

4.2 Adjustment to R~eque~ted Quantity. In #~a co~rs~e of any Qay, in aspect ~f that Day or
for the next succ~eedfng Qay, and at such tfm~s p8rrnittec~ by FortisBC Energy in
accc~rc~an~e with FortlsBC Energy's nornina#on sGhedule~ ~~ the Shipper wishes #o charge
the Requested t~uan#ity a~ a l7eliv~ery Point p~avided under Section 4.~ Requested
Quantity}, then the Sh~p~er shall provide Far~isBG energy by fax ar other method
approved by FarEisBC Energy with a revised nomination s+cheduiQ, in a form accepta~Ie to
For#is~C Energy, setting au#:

~a} the revis+~d quantities of Gas that tie Shipper desires to take at each I~elivery
POint;

(b) the ~flowance #or System Gas;

(c} the revised quan#ity of Gas required to coact any imbalance between the
~ece~pt Quantity► and the Delivered ~Q~anti~y for the our~ent Day or any preceding
Day or Days fas applicablej; and

{d~ su+ch a~ditivnal ir~forma~ion as may be reasonably requested ~y Fv~isBC Energy.
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4.3 Ad~us#rnent by ~ort~sBC Energy. (f at any #irrre For~isBC Energy, acting r~asonabEy,
determines that the capacity vn the System ~s not su~i~ient t~ accarnma~ate any pa~tfon
of the Requested Quantity tha# is in excess of fhe Can#raGt Demand, eit~ter as initiaify
namir~ated pursuant tea Section 4.~ t~equested G~uan~ity) ter 2~s adjusted try the S1~ipper in
accordance uvifh Section 4.2 ~AdJus#mend ~o Requested ~tuar~#icy}, then FortisBC Energy
may by na~lce to the Sl~ipp~r reduce the Requested quantity to an amount nod less than
the Contras# Demand which ~~rt~s~C Energy ~eterr~ir~es, acting reasonably, mays be
accommodated by the capacity an the System at that time.

~.~ Au#hc~rized Quantity. If For~is~C Energy experts fo have sufficient capac~ky avail~t~le on
the Sys#erg t~ accomrnc~date the F~equested Qua~n~ity as adjusted by the Shipper pursuant
to Bastian ~4.2 Adjustment to Requested t~uantlty~, fihen ~art~s~C Energy w~U notify the
Transpart~r of the Req€~ested Quantity nominated try the Shipper pursuant to Section 4.'~
4Requested Quant~ty~, as adjusfed. If ForEisBG Enemy has adJusfed the Requested
Quantify pursuant ~o Section ~4.3 (AdJus#men# by FortisBC Ener~yy Then ~or~isB~ Energy
wil! notify the ̀Cranspor~er of the Re~ues~ed +C~uan#ity, as adjusted. ~n either case For~isBC
energy will request that the Tra~sparter provide to ~nrtls~G energy the ~4uthorized
Quantity for the next succeeding [3ay or tine current Day, as ~pp~jcab[e,

4.5 Notice of Au#harized t,~uan~ity. Fo~fisBC energy shall, as soon as reasar~~bly
pra~~icab~e after receiving cor~#irmation from tf~e Transpot~er ~s to the Authorized {~uar~tity
for the cu~r~n~ or ~ucceeding day {vr,1f an adjus#rnen~ has been r~~questad by the Shipp+~r
pursuant to Section 4.2 {AdJustrt~ent to Requested Quanfi#y} as soon as reasanab(y
practicable}s FQrt~sBC energy wil[ pr~vid~ the Shipper by fax or ~the~ m~#t~~d approved by
For#~sBC ~ne~gy with a schedule setf~n~ out the fallowing tas spplicable~:

~a~ the to#a[ quantity of Gas authorized by the Trans~arter to be delivered #~o ~ortis~C
Energy at the Receipt PQ~nfi on behalf of the Shipper;

(b} as applicable, sn ind~~ation that tie Authorized Quantit~r is less than the
Requested Quantity; and

icy ~s ap~lf~ab~~, the ~uan~~#y of Gas required to correct any Imbalance bet~veen the
ReceEpt Quantity and the Delivered Quan~i~y #car the eurr8nt Day ter any pt'eced~ng
Dad or Days.

4.6 Detiv~ry ~o Receipt PoEnt. The Sipper will case tv be delivered to t#~e Re~elpt Point ran
each Day a quantity of Gas at last equal to the Authorised Quan~f~y.
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4.7 Failure to deliver to Receipt Poinf. if vn an~r [day the Recent €quantify is less #~tar~ the
Authariaed Quantity, or if any portion of the gas delivered by #h~ Shipper #o ~ortisBC
Energy ~t tote Receipt Point does nat mesh #fie q~u~lity standards sek out in Sectld~ ~4.~
Quality at Receipt point}, thin Fort~s~~ Energy may interrupt ar curt2~fl the Interruptible
Transportat6an Service first by the amount o~ the shortfai~ ax by the amount of ~i~e gas
fa~~i~g to conform with tie quality speei~icatior~s set out in ~~ction ~~.1 {Qu~l~ty at
Rece~~~ Po~nt~, and then Firm Transp~ortatian Service to tie extent of a ny remaining
shortfall or amourt~ of the gas failing to conform with th+~ quality specifications sek Qut
in sec#ion 14. ~i tQuaiity a~ the t~e~e~p# Point).
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~. Qeliv~ry of Gas

5.~ ~~r~m 'fransporEation Service. Subject to the a#hey pro~risions of this Rate schedule and
the prouts~ons of the ~`ransparEation Agrestrient, ~ortis6~ ~n~rgy shad, on ~aeh ~3~y ire
the ~e~vice ~'eriod~ transport and deliver t~ the Shipper at the C~elivery Poin# that qua~t~ty
of has equal to the lesser af:

{a) the Contract demand; o~

~b~ the A~~harized Quantity,

p~av~tiad ghat the Shl~p~r dellver~ such quantity of Gay to FortisBC ~t~erg~ a# the Receipt
Point 1n conformity with the quality specifications set out in Sec#!on X4.9 {Quality at
RecePpt Point} on eacF~ such Day.

5.~ Ir~terruptf~ile Transportation Service. Subject to the other prc+vislans of this Rake
Schedule and the provisions of the T~ans~artation Agreement, ~ortisB~C Energy shall, +~n
each Day iM the Service Period and, if provided far in the Trarispc~rta~ian ~►gree~nent,
d~rtng the Pre~Commis~iQning Period} tt~ansport and deliver to the Shi~pe~ aE the Dellve~y
Point a quantit~r of has equal to the Interruptible Demand, provided that the Shipper
delivers such Gas to ForfisBC Energy at the Recefpt Paint in cor~f~rrnity with the quality
sp~eci~ications set a~ In Sec~ian '~ 4.1 {{~uafity at Receipt F'c~int~ on each such ~3ay.

5.3 Act~ustmenf to Rate of Del~v+ery. The Ship~e~' shaiE take deliver of Gas of the Delivery
Point as nearly as practicable at a uniform ~ouriy rake of flow, If fh~ shipper anticipates
that the hourly delivery rate on any Day to fh~ D+~I~very Poi #will be area#er or teas than
11~~ of the Au~hor~ed Q~antif~ {less the quantity of Gas delivered by the shipper to the
Receipt Pintas System has or #or ~nve~tary imbalances} for such Day, then tha Shippey'
~r~ll notify FflrtPsBC Energy of the anfici~ated hourly det~ver~es. Ft~r~lsBC Energy mays
ac~th+~rize suci~ deliveries provided that such rtes of de~ivsry may not:

(a} adversely impact the operating sfab~lity, security and safely of t~~ System; or

(b) result ~n a breach flf any regulatory rules nor can#tactual obligations ~ppIicabie to
FQrt~~BC energy, ~nc~ud~ng in respec# of Yransp4rter's ~ialan~ing pules.
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If far#is6~ ~ner~y does nc~f au~horiz~s the deliuery rates rec{uest~ed by the Shipper, then
the Shipper shall adjust the hourly rate of flow at which f# takes ~eliv~ry of ~a~ at the
Delivery Paint ~a an amount equal to 112 of the Authorized Quant~t~r (less the quantity ~~
Gas deliu~ared by the Shipper t~ the Receipt Pont as Sysfern has or far inuento~y
~mbalances~ fvr such any far the De~ive~r Pa1nt or sha11 adjust the Author~~~d Quantity fQr
such Day in aecorda~ce t+vi#h #hip ~~~ctiort ~.~ #Adjustm$n~ tQ Rate o~ Qelivery~ to mafcl~
the haur~y ~#elfuery rake at the Del~v~ery Pont. No#~ikhstanding any prior detive~y
authorizations made by FartisBC Energy, Fortis~C Energy will not be required #o deliver
Gas at the Del~wery Poinf jn any hour of a Day i►~ an amount greater+~r less than 'f12~ of
the Auth~ri~ed Qu~nt~t~r bless the q~ar~tity a~ Gas delivered by the ~hipp~r to the F~eceipt
Point as System Gas or far 9nven#ory imbalances} if Fortis~G Energy ca~siders the# the
r~#e of delivery should be {invited ta:

~a} ma nta#n the vpe~ating sfab~~i#y, security and safety of the ~~st~m; or

{b} comply with any regula~v~r rules or contrac~ua~ Qbligations applicable to Far~sBC
Energy, including in respect of Transparter's balanc~n~ rules.
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~. Adjustr~~nts and Curtai~m~r~#

6.~ Planned Nlaint~nance:

4a) ~n or before November 7 of each year during ~I~e Servl~e PerE~d, Fort~sBC
Energy shall provide S~1~per written na~ice speci#ying the anticipated dates o€
planned Maintenance, together with a summary of such planned Maintenance, to
occur dining the following year. Fot~tisB~ Energy shall, provide the shipper ~tth
p~eriodtc updates #o the schedule of planned Maintenance.

{b~ ~'QrtisBC Enemy sha11 p~'ovtde the shipper rrvith a min~rr~um ~ bays prior notice of
any panned N1~lt~tanance, which notice sl~ali specify the duration and ~~~~n~ of
ar~y anticipated reduct~~n in ~ortis~C Energy's abil~~y ~v deliver Gas to the
Delivery F4int at ~h~ times, hourly ra#es, ~r~~s~re an~i heat contenf and in the
qu~antitie~ cantempla~ed under the Transportation Agr~emen#.

6.2 Cur~~ilment for iUlaintenance. During any Mainten~n~er if FortisBC Energy d~fe~rr~ines,
actlrtg reasonably, that the cap~c~t~ available on the System during a Day ~s not su~ictent
~o permit Fo~tisBC Energy to fulfill the Firm Transpo~ation Senr~~~ as contemplated under
the T~anspor~at~on Agreement, For~~sBC En~r~y may curtail its deliveries of Gas at the
D~~ivery Poin# to an amount that is less than the lesser ~f C~antrac~ berr~and ar~d #fie
Author~z$d Quantify by providing the Shipper w~~h a Curtailment Nonce specifying the
quantity of has to which the Shipper is ~~trtailed and the time at which such curtaftmenf is
to be made. Ft~rtfsBC Energy shall provide t~►e Curtailrrrent Natic~e to the Ship~e~ by
telephone an~for fax and use its reasonable efforts to prouide the C~r~ailmen#Notice as
soon as passible, but in any even# got Tess than 2 hours prior to sttct~ ~u~kailment, unless
prevented or defayed by ~Qrce Ma~eure. FvrtisBC Energy► shall, to the extend re~sor~ably
prac#icab~e~ seek to reduce, to the extent feasible, any curtailment o~f ~ir~n Transportation
Service as a result of the N~aintenance.

~.~ +Curtailment Q~ in#$~rupti~le Transportation Service. I# at any #ime ~artisBG energy,
determines that it does not stave capacity +on tine System to accommadat~ a Requested
+Quantify ~n respect pf Inter~uptt~le Transpor~~#ion Service, FortisBC Energy may, for ar~y
length of t~rne, ~nterru~t car curtail #~ansportation senr~c~ under this Rate ScheduE~ ~o an
amount that is nc~t less than the lesser of ~Cantrac# Demand anfi Authorized Quantity by
providing the Shipper wi#h a Cu~ta~lment notice specifying the quantity of Gay to ~►hich the
Sh3~per ~s curtailed and the #irate at which such curkaitmen~ is to be made, ~or~tsBC
Energy shall provide #k~e Cur~alfine~t ~lafice ffl the Shipper ~y f~lephone andl~r fax and
use its reasonable efforts to provide the Curtailr~tent Notice as soon as pc~~sibl~, unless
preuenfed or delayed by ~~rce Majeure.
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6.4 Default Regarding ur~ailment. Thee St~lpper will comply Frith a Curta~l~nent t~o#~ce to
interrupt or curtail ~k~e Shipper"s t~k~. ~f th+a ~i~i~per at any time fia~~s or n~e~lects to comply
v+ri#h a ~ur~ailmant ~lotic~, then Fo~isS~ ~r~ergy may, in addi#inn to any gather remedy that

. it may then or hereafter have, at its opkion, without liability therefor end w~thau#any prior
not~~e to the Shipper:

tai restrict the how of Gas ~r turn off the valve at the applicable C~elive~y Pont, or

{~~ deliver such Gas and ch~rg~ the Sipper the unauthorized vve~run Charges set
out in the Tabu of Charges #or any Unauthorized t~verrun has.

6,~ ~Curta~iment for Force Majeure. If a candikion of ~4r~e i~ajeure has occurred and is
can~inu~ng in respect of wh~Ch FortisB~ E~srgy has ~de~iver~d a ~orc~ Ma~e~re Notice,
FartisRG energy may elect to suspend the perFarmance of firm Transportation ~e~°vice
anc! Interruptible ~'~a~s~a~tatian Service ~c to continue #o p~rf~rm such Gas transpa~atiar~
servicas bu# cu~ka~( its deliveries of Gas at the DeIive~y Paint by any amount,lnc~udjng to
an arnoun~ below contract Demand or tie Author~z~e,d Quantify. Any Farce Maaeure
~lotic~ de~iv~r~d pursuant to 5ectian ~ 9~.2 ~Fo~ce Majeure Notice} which includes
ir~format~on ~n respect of a curtailment required by a Force Maje~€re event wild be deemed
to be a Cu~tailme~t Notice and fhe Shipper shall comply w#th such ~urtai~ment No#fce ire
accordance with Section ~i.4 Default Rega~d~t~g Gur~ailrr~ettt~.
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7. ~~ec~~pt and DeliVet/y Temperature and Pressure

7.'1 Temperature and i~ressure at Receipt Poin#. Thy ~hi~p~r shall delver C3as to ~o~#isBC
Energy a~ the Recelp~ Pant that meets ar e~€ceeds tie rt~initnurn, ar~d shall not exceed the
~naxim~m, delivery pressure and temperature standards se# vu# to the applicable
Transpc~rter`s general ~~rms and cc~ndstions.

7.~ Pres&use at Delivery Pont. FortisBC ~r~ergy shall deliver Gas to fh$ Shjpper a# #ha
De#ivery P4in# #hat meets the delivery pressure set aut in the T'rans~arta#ian Agreement.
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$. Da~~y imbalances

8.1 Daity C~p~erafions Report. FortisBG Energy shaEi provide the Snipp~r b►y fax ar o#her
method approved by Ft~rt~~B~C Energy with a daily service a~era~ions report for the
previous Qay, whici~ report shat[ $~t ou#:

~a~ the Receip# t~uantity;

fib} the Delivered Q~anti~jr for each Delivery Pint;

{c~ the required allowance fvr System Gas as determined in accordance with Secti~vn
'~ 0.2 System G~s~,

(d} the rasultEnc~ ~3ai1y Imbalance; and

fie} #h~ balance maintained in the Shipper's inven#ary account (i€any).

8.2 Daily imbalance. The Shipper shall use best efforts to av~fd end ~[mlt imbalances ~t aft
times, including hourly imbalances. The Shipper shelf correct the C?aily Imbalance set out
in th+e daily service operations report provided ffl Shipper in accardar~ce ~+ith Sect~n 8.~
~Da~~y t7perations Report} ire a manner acceptable to ~or~isB~ Energy as soon as
reasonably praetic~ble.

8.3 Invenfiory Account. Fo~tisBC Energy will maintain an i~ver~#ory account for the Shipper.
The baEance in tf~e inventory accaur~~ wil# be dee~ted ~a be zero as of the Commencement
Da#e or, i~ a Pre-Gomrnissloning P$riod is provided for in the Transpar~atian Agreement,
as of the cvmmencer~ent date of ~~e Fre-Cammis~ionir~~g Period. for each Darr during
the Service Period and the Pre-Commissioning Per~vd, if any, F~rtESBC Energy will adjust
tie balance ~n tie inventory accoun# as folEows:

(a~ if the Receipt Ctuantity ~~ess the quantity of Gas delivered to the Receipt Point bar
the Shipper as ~ystern has ~r for inventory imbalances} ~s area#er than the
C3eliv~red Qu~n~ity, ~h~n ~ar~isBC Energy will increase the inventory account by
the amount of #'fie aai#fir imbalance; and

(b} if the Receipt Quantity (less tl~e quantit~r of Gas delivered to the Recefipt ~`oint by
the shipper as System Gas or for inventory imbalances is ~e~s than the t~elivered
Qu~nt~ty, then ~a~isBC energy will decrease the balance in the inventory accaunf
by the amou~f of the Gaily Imbalance.

C}rigina! Page R-50.1't
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8.4 No Relief. Nothing in Phis Section 8 shall relieve the Shipper frc~n its obligation to p~ov~de
accura#e nomir~at~ons pursuant fo Section 4,1 ~RequQSte~ t~uanfity}.

8.5 Far~isBC En~~g~ ~la~ Correc# ttx~bala~n~e~. if the Shipper fans to ~a~rect ~ shor#fal! In
the Daly Imbalance as re~quir~d pursuank fo Secfi~n 8.2 t~aiCy Imbalance, or fails to
maintain an appropriate balance in tine Sh~~p+er`s inventory account in accordance with
Section 8.3 ~lnver~tory Account, then Forti~BG energy may correct that Daly Imbalance
Qr fake such actions as may b+~ needed tc~ restore the balance in fhe Shipper's inventory
account balance to an appropriate amount. in addltior~, ~t any time, Fa~tisBC Energy may
charge the Shipper #or any negative shar#fail~ ~n the Shipper's inventory account at the
rates se# out in the Table of Charges for Un~u#ha~ied overrun Gas.

~.6 Ffnai Gas Balance. As soon ~s reasonably practi+cabEe after the expiratitin or termi~af~on
of tie Transportation Agreement, Fortis~C Energy+ wtii det~rm#ne, acting rea~onably~, the
sum a~f any positive o~ negative balance r~ai~~aine~d in tf~e shipper's inuentc~ry accou~# as
of the Expiry Date or +date of term~natian the "Final has Balance"}. ~f the ~~na~ has
Balance is poslfiver FartisBC En~rg~ may a# ~#s apflon! either return an amount of Gas
equal tt~ t#~~ Filial Gas Batanae to the Shipper at fhe Receipfi ~a~nt or may purchase such
Gas frorr~ the Sipper at an amount de#ermined by FarfisBC ~ne~gy, acting r~a~on~~ly, to
be reflec#iv~ o~ current market ca~~diti~nsf as of the ~xplry Date car the date of termination
(the "Fi~a! Cos Balance Paymen#`"}and Fo~f~sBC Energy will set-ofd tie amQUnt of the
Final Gas 8~lance Paymer~~ against the aggregate ~mc~un#s payable b}+ the Shi~p~r to
For~isBC Energy on the Expiry Date or date of term~nat~~on of the Transpartatian
Agreement. If the Final Gas Balance ~s negafive #hen the Shipper will pay an amount
equal to the Final Gas Balance Payme~# to F~rtisBC Energy as soon as reasonably
practicable after the E~tpiry Da~~; Qr dale of termination.
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9. ~~fe~tiv~ Dais and Term of "~'ran~portat~~►n Agreement

9.~ Effective Da#e. The Transportation ,ggre~em~ent shall become effective upon the date
{"Ef~+~c#ive Date"} ~i~at:

(a~ ~ortisBC Energ~r obtains ail cert~flcates, licenses, perrni#s and author}nations
necessary for the re~efpt, transportation and delivery of Gas ~~rsuan# ~o this Rate
Schedule and the Transpa~kat~on Agreement; and

fib} the Shipper abtai~s all necessary au#horizat~Qns, permits, I~aer~ses, certificates
and ag~~emen#s required by► i~ ~~o flb~ta~n and deliver Gas tQ ~orfisBC Energy at the
l~eeeipt Pc~9nt and to #aka delivery of Gas a# the Delivery Pflint in accordance with
this Ra#e Schedule and the Transpor~a#~vn .~greec~ner~t.

S.~ Term. The i~itia) term of the Transpvrtat~vn Agreement will begin at D7~U PST ar D~Tt as
the case ma r be, on the Effective Da#e an+d will expire on the Expiry Qate,

9.3 Early Terrninatfon, T#~e Transportation Agreement ~s subjec# to ~ar~y te~rnin~tivn by
Fortf~~C Energy in accordance w€~h Section ~2 {Default or Bankruptcy).
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°~ ~, Charges

~10.~ Charges. to respect of ali Gas transportation seru~ces provided by ~o~#isBC Energy
pursuant to this Rafe Schedule and the Transportat~an ~tg~eemsn# in each {11~~r~fh at the
Service Pe~Iod~ and in respect cif Int~rrupt~ble Tra~spor~at~on ~e~vice, during th e #~re-
Cor~tmissioning Period (if any ,the Shipper ~vlll pay to ~artis~C energy all of the charges
se# out ~n the ̀fable of Charges, including:

ta} ire respect of the Firm Transportation Service, an amount squat to the Firm
Demand Tvil multiplied b~ the ~ont~act demand multiplied by the number of Qa~s
in that Monthr irrespective of the actual amount of Cos d~~iv~ered by FartisBC
energy #o the Delivery Pont ire aggregate, ar ors an~r liven Day, during that Mont;

fib) in respect of the Interruptible Transpar~ation Service, an arnaunt e~ua! to the
interruptible Demand Toll multiplied by the sum of amounts toy which the quantity
~f Gas delivered by FortisBC Energy to the Delivery Point exceeded the Con#ract
Demand on each Day during the h~nnth that fnte~ruptibl~e Transportat~c~n Se~rr~~e
was provided;

~~} any tJnauthor~ed Overrun Charges payable pursuant to fee#ion 8.5 (F~rtls~C
Energy May ~~rrect Imbalances); and

{d} if applicable, Shipper Specific Charles.

'i0.2 .System Gas. In addition to the charges payable pu~su~nt to Section 1 ~.1 (~Gharges~~ the
Shfpper steal{ in respect of each Day deliver to Fo~ttsBC Energy at the Receipt Point an
aEEowance for System Gas egt~a) to that quantity of Gas, which is the sum off:

(a~ the allocated quantity of Sys#em Gas, other than fuel for line Yreaters at meter
sta#ions, required ~c~ transport artd deliver fa the DeEive~y Point the Receipt
Quantity of Gas ~I~ss the quan#qty of has d~eEivered fo the R~ceip~ Point by the
Shipper as Systerr~ Gas or for inventory imbalances, which allocation will ~e
determined by Fa~#isBC Energy acting reasflnabiy; plus

fib} ~f applicable, tine quantl~y of has incurred ~n the aperatiQn of line hewers a~ the
meter stations ~t the QeEiaery Pant where has is +delivered to the Sipper in
accc~r~ance uvith tt~e Transpor~ati+~n Agreement.

1~.3 Clther Charges. In acf~d~tf4n to khe charges payable pursuant #a ~ectlt~n 1~.'I ~Chargas},
the Shipper is responsible for Comrrtod~#y Toils.
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'11. Qet~ta~a~ '~'a~i redi~s

1 ~.~ Demand Tafl Credits. Subject to Section 1 ~f.3 ~L~m~tations an De~n~nd 7011 Credits}, if on
any Day the ~eiive~ed Qua~r~tity is leis khan tine Iesser flf the Contract Demand and the
Authorized {~uanti~y end the shflrtfail results from:

~~} any Maintenance on tie System that is undertaken by ~ortlsB~ Energy on less
than 3 days' notice to fhe ~hipp~r, or

(b} an event of force Maj~ur~ w~~cl~ preven#s FartisBC Energy ~r~ar~ delivering to the
Shipper at the Detivery 3~+oint a~{ or any pvr~ion o#the gas delivered by the Shipper
to the ~ecetpt Point on that Day,

xhert the Shipper' wig[ be enfit~ed to a ~~rnand Toll Credit fvr that Day which ~or~isBC
~n~rgy will apply to a following rr~onthf~ bilk rendered ~ursuan~ to Section ~~ (Statements
and Payments}.

~'i.2 Amount of Demand ToI~ Credit. The Dsmand Tall Gredif app~ted by Fa~isBG Energy in
respect of at~y I~ay pursuant to ~ect~vn 11,1 (Uer~and Tali Credits] will be in an amount
equal to the product o#'the Firm Demand TQ)t multiplied by the difference be#we~n the
Delivered Quantity and the lesser of the Contract aernar~d, an average of the Au#hor#zed
Quanti#y far the tree Days immediat~fy prscedlr~g any Day for which For~isB~ Ene~g~r
issues Qe~rt~nd Toll Credifs, and #ate Authorised C~uantity.

11.3 Limita#ions on Demand Tall ~r+~dits. Fc~r gr~ate~ ~ertain~r, the Shipper w~#1 nvt be
entitled to a Demand T~11 ~r~dit if the shor~'al) in the Delivered Quantity resu~fis d~rectiy or
i~directiy from:

(a} any act or am~ssion of the Shipper; or

~b~ the occurrence of One or mire of fhe folic~~ving, for any reason, includir~~ Ford
~!lajeure:

{i} the Shipper fails #o daiiver any portion of the Receipt Quantity to
~a~t~sBC Energy at tl~e Re~aipt P+~i~t;

~i[) afl or any portion of the gas ~ellvered by the Shipper to ~artisBC
Energy at the Rece~p# Point fails to conform to the quality
specifications set out fn Section '~4.1 ~Quat~ty a~ tie Receipt Point},
ar

~iE~) the Sipper ~aiis to #a(ce dei~very ~# has at any Delivery Point.
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~ Sta~erClBClts end PaymetltS

X2.9 Sta~emen~s to be Prov~d~d. FortisB+C Energy shalt within 15 Days foifowic~g the end of
each Ntonth, delver to Sf~ipper a statement setting aut fhe quantix~es of Gas delivered to
the Shipper at the De3ivery ~o~nt dur[ng such Mvntn ar~d the amount payable by ~h+e
Sh,~pper ~r~r al1 services provided ~y Fart~sBG Eri~rg~+ to the Shipper during tha Mr~n~h.
Where actual q~anti~ies of Gas are not available, For~isBC Energy may base the
s~atem~ant an a reasc~r~able estimate of t#~e amount of Gas, to be ac~~usted fn a subsequer~#
1Vlonth whey actual quantities become available. Any statement delivered pursuant #v this
Section 12.1 f Statements to be Provided shall be deemed ta► have b~er~ d~liver~d an the
Clay on which it ~s re~e~v~d by the Shipper.

t
1.2,2 Payment and interest. The Sh~pp~r shall, within ~1~ Dais of the receipt of the statement

for any fv4on~h pursuan# to Sect~Qn ~ 2. ~ (Sfafements to ~e Provided} or within 2a I~a~rs
f~llowing the end ~f such Mont, which~aer is the later, pay the call amount Hof the
st~~~ment~ inciu~iing federal, provirteia~ and municipal taxes or fees ap~lieab~e~ in
Canadian ft~n~ds #o FartisBC Energy► at ifs Vancouver, B~i~ish Columt~ia Mead office, tit'
such o#her place in Canada as ~# stay ~esigna~s by written notice to the Shipper, if the
Shipper fails or neglects to make any pa~+ment ~equjred ui~de~ this Rate Schedule, or any
portion th~re~f, to Fo~~is~C Energy wren due, interest Qn the ou#s#andtng amount will
accrue, at the Prime Rite bolus:

(a) 2%from the date whin such payment#was due fc►r the first 30 Days that such
payment remains unpaid, and 5°fo thereaft~~ until the same is paid where the
Shjppe~ has r~Qt, during tie i~nmed~ately pre~~d~ng ~tx Ma th per~od~ failed #a
make any payment when dui hereunder; ar

fib} 5°/Q frar~ the dale whey such payment was due unt~i the same is ~~id where the
Shipper has, during the immediately preceding si c Mon#h p+~riad, failed #a make
any payment when due hereunder.

Original Wage R~St}.16
gage 44 ~o f 88



Fosti~BG energy Ins.
Fta#s Schedule 5~

~ ~. ~ecur~fy and r~d~

~3.~ De#ermination of Cred1#wor#hy and Security. At least 30 Business Da~rs prior to the
Cor~mencerr~er~t Date: and from tirr~e to time thereafter FortisBC Enemy will deliver a
written notice to the ~~ipper advising ~h~ ~hlpp~r whether or no# FortisB~ ~nsrgy has
determined the Shipper #v be Creditworthy, the nature, type and form of the Security
required by~ Fort~sBC and the Required Secur~fy Amount ~vrti~BG has determined i~
required in aGCOrdance vuith Section '13.2 ~Requfred ~e+~ur~t~ Amount}.

13,E F~equired Se~curi#y Amounf. ~or~1sBC Enemy shall def~rntine, and from #irt~e to t1r~e
i~l~y ~djUSf, the Required Security Amount, as follows:

~a} 1~ tie Shippey ~s creditworthy, then the Required S~curi~ Amount shall be:

(i} an arr~ount equal to the ~rvc~uct of Gantract Demand x Firm
Dannand T~~1 ~c 90 Qay~, yr

~ii~ if FQ~is~~ Er~~rgy apples to #h~a BGUC fvr approval of an amount
other than tha# sp~clfis~ in ~i)~ the a~noWnt set by fie BCl1C.

fib} If th e Shipper is not Creditworthy but has provided Secure#y ~y way of a guaraR~ee
acceptable to Fork~s~C Energy guaranteeing payment of tfie Termination
Payment and all ofhe~ payment abligatlons of the Shipper und+~r phis Fate
Schedule and the Transpor~a#ivr~ Agreement, then the Required ~ec+~~ity Amount
shall be the amount specified fn Se~tfc~n 1 ~.2{a~ above.

~c~ if tie Sh~pp~r is not Credit~rort~y an~i his not provided the guaran#ee re~~rred #a
in SeG~fon 13.2(b} abo~v~, then the ~ieq~ulred Security Ar~aunt stall be set by tt~e
BCUG.

13.3 4~iligation ~a deliver ~ecur~ty. I~fl less than one Business Day before tine
Camm~neement Date, the S~i~per wiEl deliver the Secu~i~y fa Fortis~C Energy in an
amount not Less khan the Requ~~ed Security ,~mQUn#.

~3.~ t3bliga~tior~ to a~ellver Supplemental Securi#y. Shipper will maintain, ar~enc~ ~r
supplement the Security as required fr~nn time to time to ensure that the aggrega#a
amours# of the Securi~r is nod less than the Required Security A~maunt. If for any mason
the Security, ~f by way at ~ guarantee, is no Langer acceptable to FortisBC Energy, or if the
aggregate amount of the Se~urify falls b~faw the Required Security Amount, including as
a result af:
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(a} a draw~d~wn can the Securityr ~n accor~an~~ w~fh Section ~ 3,5 ~~nfor~ln~ ~h~
Sec~ri~y}; .

(b~ a change ~n the credi~rvrthiness of khe Shipper, such that the Shipper is n~
(anger Credi~vor#hy;

{c} a charge in long-term debt raking or ~tt~~r change in the cr~ditw~r~hin~ss Q~ ~
Person pra~r~d~ng a guarantee [n accordance with Seetior~ 9 3.3 4C~~I~gatlon ~o
Detiv~r Securifyj such that the P~r~an providing a ~~arantee is no toner
acce~#able to F+ortfsBC Energy;

{d} a fn~~cial tnsti#utian which issued or confirmed one ar more left~r~ o~ credit
comprising aft or part of the Security:

(i~ has dis~~~imed, dis~ffirm~d; repc~~i~#sd~ terminated, rejected, has
~haElenged the validity o#, or otherwise inva~l+da~ed, ire wha~~ car to
park. sucf~ letters ~f credit; or

(i~j is na longer a~cceptabfe to fort}sBC energy; or

(e} Far~is~C Energy has adjusted the Required Security Amount ire aceardance with
Section ~I 3.2 {Required Security Am~unt~ and deEivered a notice in writing to the
Shipper spec}~ying the adjusted amount,

then the Shipper will, wit~In 15 Business C~a~s ~f the requirement to da sa arts~ng under
this Section 13.4 ~~bfigat~an to Deliver Supplemental Seaur~ty}~ provide additi~nai Security
sufficient to suapl~em~n~, replenish or replace the ex~stinc~ Security such that the aggregate
amaun# of ~~e Security 1s not less than the Required Security Arr~~ur~t.

'I 3.5 Enforcing the Security. W~~hout limiting any other remedy available #o it under this Rate
Schedule ar the Transportation Agreement, a~ law or in equit~r, For~(s8G energy may
enforce and i~nmed~ately draw dawn or realize upon the Securfty as fol~aw~:

(a~ all ar any partiac~ of the S~cur~ty, if and to the ex~en# ~f ar~y amount that Fs awed
by the Shipper #o Fa~#is8~ energy under fh3s Rate Schedule or tie Transpprtatlon
Agreement remains unpaid for a pario~ of 5 Days foffowtng the date #hat such
amounts are due and apply the proceeds o~ the Securi#y to such unpaid arr~ountsf
or

(b} all or any portion of the Security, imrrtediatsly upon Forf~s~C energy te~m~nating
the Transpor~atiQn Agreement in accordance uvi#h Section X2.1 (I3ef~ult} or
section 22.2 {8a~kruptcy o~- I~solv~ncy~, and apply the Rraceeds of the SeGUrity
as partiat payment of the Termination Payment.

13.G Nan-Ir~~erferen~e, The Shipper agr~~s that if FortisB~ ~n~ergy effects tv~ draw dawn ar
realize upon the Security, the Shipper will not pursue any legal, commercial or athe~
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steps, lnclud~ng byway o€ an fn~unc#ion or otherwise, to prevent Fortis~C energy from
drawing do~rn or realizing upon the Securl~r. ~4ny and a~i disputes as ~o ~rhether ForfisBG
~ne~gy is entitled ~o draw down or t~salize upon the Security will be resolved pu~su~~t t~
Section 20 {Arbitrat~an} ~ftar F~rtlsBC energy has drawn down or realized upon the
Security+ and applied the proceeds in accordance with Sep#ion '#3.a~ ~~nfor~ing the
Security}.

9 3,7 Return of security. If a# any time the actual amount Qf the istters of credit or otf~er cash
security delivered by the Shipper exceeds tl~~ Required ~ecuri~jr Amount, then Fort~sBC
~n~rg~ will ,re#urn and release to flee Shipper the excess amount of ~u~I~ letters of credit yr
other cash security. Fc~ll~wing the Expiry Date, FartisBC Energy will return and release fo
the Shipper the remaining Security #o the Shipper within 3~0 days of the date upon which
all amounts owing to FartisBC energy under this Rate Schedule and the ~'ran~portatian
Agresme~t have been paid artd settled by tote shipper.
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1~4. Gay Qualify

94.'1 Quality of Re+~eipf R~~r~t. Thy gas detive~red by thv~ Shipper to FortisBC Energy at the
Receipt Pant shall meet o~ exceed the minftnum, and not ~xce~ed tie maximum quaff#y
specifications specif~+~d by the applicable T~ansparter. Whensv~r the gas offered fir
delivery to FortisSC Energy at the Receipt Point fans to conform v~uith the quality
~peciffcati~ns set auk in the applicable Tramporter's c~ene~a~ berms and candltions,
~ortisBC Ener~~r may, without prejudice fo any a#her rights it may have, refuse tQ take
delivery of such gas i~ which ease:

(a} FortisBC Energy shall gi~re notice of such refusal to the Shipper se~tin~g forth the
reasons therefor; anc~

fib? For~isBC Energy shad, as sawn as practicable, accept deliveries of gas at the
ReceiRt Point after the failure to cvnfarm has been rem~ed~ed ar~d the Shipper has
given Fartis8~ Energy notice thereof.

'14.2 Qual~~y a# Delivery ~o~nt, Gas d~eiiv~red by Fortts8~ Energy t4 the Sh~ppe~ a~ the
I]elivery Pont shall conform to the qualify s#a~dards specified by ~h~ ~ppiicable
Trartsport~r. Whenever the Gas ~e~iuered by FortisBC Energy ~o the Shipper at the
Deliv~e~r Pont fails to conform t~nrith an~r ~f the specifications referred #o in this Section 14.2
(Qualify of i~elivery Point), the Shipper rraayt without prejudice to any a#her rights ~# many
have; refusa ~o take delivery of such ~a~, in wh~~h case:

~a) °The Shipper shall give nat~ce of such r~efusaf to ForfFSBC Energy seft~ng farkh the
rea~ot~s th~refar; and

(b} The Shipper shall, as soon as p~racficable, accept deliveries of Gas a# fhe Delivery
Point af#er the failure to conform has been remedied and F~rtisBG Energy has
liven the Shipper notice thereof.
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'15. Measurement

~ 5.1 Volume. The unit of volume of Gas for 2~1i purposes ~e~eunder shall be arts cubic r~►etre
at an absolute pressure of 't~~i.325 ki~opascafs and at ~ temperature of 'f 5 degrees

centigrade.

'15,2 Measurement at the ~?el~ver~ Point. The fio~lowing ~ravts~ons shah apply to the
measurement ~f ail Gas delivered ~y Fort€sBC energy to the Shipper at the Deliver Point.

taj the volume t~f +has de~(vered ~y ~v~tisBC Energy to the Shipper at the C~el~very
Point shalt be measured and eorr~pu#ed on a dafi~y k~asis by Fort~sBC Energy in
accordance with the ~equlrements estat~lished ender the Gas Inspection Act with

respect to orifice, positive displacement, turbine rotary and ultrasonic meters;

(b} corrections sh~li bs made on sash E~ay of the Service Period for the deviation
from Boyle's Law at the pressure and temperature at which the Gas is metered.
To det8rmine the factors for such ~c~rrectians, a quantitative analysis o~ the has
veil! be made b~ For~~sBC Energ}r at reasonable f»tervals and such factors wll~ be
abtain~ed front data contained in the Am~ri~an Gas Association IVlanual for
Qeterminat~ar~ of SuRercompressib~lity Factors far Natural Gas ~ Per ResearGi~
Projec# 1V?~19 of C~ecember ~ 962, as pubi~shed by the American has Association
and the American Gas Assac~ation Report lea. S, ar any subsequent rev~sians
thereto accepta~hle to both the Sipper and ~or~isBC Energy or c~irec~~d for use
pursuant ~o tMe Gas ~nspeatian ~4ct. tf positive displacement or turb~i~re meters are
used, the supercampressi~i~ity t~actoF ~hatl be squared;

(c} the relative densi~}r of the Gas sha~1 be determined bye FortisB~C Energy from t~~ne
to time utili2ing tt~e method prescri~ert~ ~n khe American Gas AssQC~ati+an
Publication ~52~ an~f samples of has taken from paints on the System where the

sample Qr sampt~s of Gas taken are repr~sentafive of the Gas delivered through
the System;

~~} the flowing temper~t~re of Gas in the meters ins#aped and operated by FortisBC
Energy sha11 be determinQd by means of terr~~er~[~ure devices ins#~Ited ar►d
operated ~n accar~ance with the requirements es~abl}s3~ed und$r tie Gas
lnspeetian acf; and

~~~ the atmos~her~c pressure of the actu~~ altitude of each of the ae(ivery Point s~~l~
be caJc~lated ire accordance with the requ~rem~nts establis~8d under tie Gas

tns~ecffon Ac#.
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1 ~.3 Conversion of Units. 1'he volumes of Gas delivered ~~r the Shipper tc~ FartisBC energy
at the Receipt Point on each Day of the Service P~eriad and the #'re-Cor~missior~ing
Period (3f any}, an+d the volumes of Gas delivered by Fort~sBC ~ne~gy ~o the Shipper at the
~~~iver~+ Poink on each Day of the Service Peeiad and the Pre-Gc~mmissioning Period {if
sny}, shaft be canverte+d tc~ ene~,gy units by mul~ip(y~ng thg volume of Gas so delivered by
#ha heat cc~nten# of each cubic metre of Gay in accordance with thin ~roc~dures
established under the has lr~sp~c~f~rr Act. ~'h~ heat con#ent of tie Gas d~alivered a~ the
Delivery Point shall be mea~ur~d by ForbisBG Energy.

fJrlglnai Page R-50.22
page SO df 88



~QrfisBC Enemy Inc.
Rats S~he~ule 5U

~~. ~leasur~ng Equipment

~ ~6.'! Fort~s~C Energy Measuring Equipment. FortisB~ Energy shall ins#all, maintain and
operat~a suitable metering and ether equipment cvm~lying with the requ~reme~ts
established under the Gas lnspecfian Act and ne~~ssary ~c~ measure the volume'
temperature and pressure of all Gas delivered at the Delivery Pvi~t, and shall calibrate
and adjust such meters and other equipment and chan~~ the charts as required.

16,2 Access to Measurir~~ Equipment. The Shipper shalt hive access to such meters and
other equipment during reasonable hours, and shalt b~ entitled to be present at the #lm~ of
any instailir~g, testing, cleaning, changing, repairing, inspecting, calibrating or ad~usftng
done to or in conn~c~io~ v~+th the teeters and other measuring equipment installed and
maintained by F~r#is~G Energy a~ the Delivery Point, and ~or~i~BC Energy shat! dive the
Shipper reasonable advance notice of such activities in order #hat the shipper or ids
representatives can b~ present.

16.3 Sht~sper-Installed Measuring ~quipm~snt. Tt~e S~i~per may ins#ail, maintain ar~~d
operats at 1~s ovum +~xpen~e chock measuring equ~pme~t at the Delivery Pont, for the
purpnse of verifying the m~asur~mer~ts obtained by Fo~i~BC Energy from For~sB!~
energy's meters and other rneas~uring equipment.

~ 6,4 Veriflca#ion c~~ Meas~uremen#s, Each of the Shipper and Fc~rtisBC Energy ~ha~) cvndu~t
reguEar tes#ing to verify the accuracy of its respective meters and o#hey measuring
equipment at the delivery Pvint at least once every two Months or at such at~er ~nfervals
as maybe agreed to by the 'Shipper and ~ortisBG Energy. 'At any time during the
intervening periac~ betr~reen regular testing, the ~hip~er and ~or#isBC Energy shall
conduct exceptional tes~~ng~ t~ verify the accuracy of their respective meters and other
measuring equipmen# a# tha Qelive~e Point if requ~st+~d tv do so by the other Party. lf,
upon undertaking exc~pkio~ai tes#(ng for a requested verification, a meter Qr other
measuring equipment is found ~c~ ~e reg~s~ering co~-ectly, subject tv an Inaccuracy nit
exceeding two percent, the cost of such exceptional testing shall be charged to and be
~o~ne by the Party requesting the veri~ica~ior~ ~ Qtt~erwise, the cost of all such requested
werificat~ans shall bra borne by the Par# whose meters end ether measuring equipment at
the Delivery F'oin~ fs being tested. if, upon any test, a miter ~r other measuring
equipment rs found to be ir~accurats ~y Rot mare than #wv pe~c~anf, previous readings of
such equipment shad b~ eonsldered carr$ct i~ computing ~eliveri~s of Gas at tie Deliveryr
Point, btu# such equipment shall be adjusted at once #o reco~'d accurately. If, upon any
test, any meter or other nneasuring equipment is found to be inaccura#e t~~ rr~ore than ~rvo
pe~~ent~ then any previ~aus read[n~s of such equiprrtent shat) be corrected to zero error far
any period which ~s kr~c~wn ar pan be a~re~ed upc~nr but ~f the period is not known or cannot
be agreed upon, such cvrrect~an shall be for a period ec~ver~ng the las# h~if Qf the time
elapsed since the date of the p~rev~ous test of that me#er or r~neasurir~g equipment.
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X6.5 Pracedur~s ~f Measuring Equipm~n# aut of Service. ~f for any period Ft~rtIsBC
energy's me#er or other measuring equipment is out of service or c ut of r~pai~` so that the
quanfi~r of Gas delivered cannot be correctly determined b}~ th8 reading thereof, then
FartisBG Energy, acing reasonably, shall esf~mate the quantity of has delivered during
such period on the basis cif the best available data, using the first of the foi~owing methods
which i~ f+easfble:

~a} E~y using the reg~s~ration of any check rneas~ring equipment insta!!ed and
operated ~y the Shipper, ~►rovided such equipment is registering accura#ely~

~b~ by correcting #1~e error if the percentage of er~ar can be ascertained bye callbrat~n,
hest or ~nathemat~cal caicula~ions; or

(c} ~y estima#Ing the quantlti~~ of Gas delivered to the ~hip~ae~ ~tUlzt~g deliveries
during prior preriods o~ similar conditions when the meter ar other r~easur~r~g
equip~nen~ eras registering accurately.
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~ Possession and ~Con~r41 of Gas

'~7.~ Possession and Cvn#ral. Far~isB~ Energy shalt be deemed tc~ be ~n po~sessian and
Gan~rol af, and responsible for all has received fey it a~ the Receipt Point anti{ such Gas is
delivered by ~t to the Shipper at th~~ l~etivery Print as ~f it were fh~ a~rner thereof, and shat!
have the right at iii times to cammingie such ~~s with ot~rer Cas in t~+e system. Nothing
in #his Rats Sct~e~ule shat! be i~ter~rete~ as:

raj ~fi~ect~ng the ~ransf~r of any right, title or interest; oar

(h} a contract ~f bailment b~fw~een Fartisg~ Energy aid fhe Sipper,

to aspect of any Gas d~llvered by the Shipper to Fo~isBC Enexgy at #fie Fi~ceip# Point
while such +Gas is in Fo~tis~C ~r~ergy'~ possession and control.
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't 8. ~epresen~a~io~s and Acknowlec[gmenfs

9 S.~ R~presentafians of Fort~s~C Energy. ~ortisBC Energy represe~~s and warrants to tie
S#~ipper that i# has full right, power and authority to enter into a Tra~spor#atior~ Agreement
with the Shi~p~r.

~ 8.~ Rep~ese~#atians of Shipper. T'he Shipper repres8nfs and warrants try ~~art~sBC ~ne~gY
that:

raj it has full right, power end aut#~ority to enter int~a a Transportat~n Agreement with
Fa~#isB~ Energyf and that all Gas da~ivered tc~ ~'ort~sBC ~ne~gy thereunder at the
l~~cei~~ Point sha11 be free fra~n all I[ens and encumbrances of any nature;

(b} the shipper is ar will be the svie legal and beneficial owner and user cif #fie facility
#o ~h~ch Gas is tea bye delivered under this [date Schedule and the Transparta~ion
Agreement or, with the kr~Qwle~ge and consent of Fort~sBG Energy, the Shipper
has entered info atang-tear agreement with a third party w1#h respect t~ the sale
of has from the Shipper to such third part~t ~n an atnaunt nab less than ate
Contrac:~ Demand for a perfod of nat ass than the Senrlce Period {as outlined in
the ~"ranspc~rtation Agreement, and th.e Shipper v~ili fug#ly comply wi#M ail the terms
and con~~tians of s~rch agreement and riot und~r~a~ce any ac~lons t~a~ could
case Shipper to breach, becorn~ ~n default of or terminate such agreemen#, and

{c) the Shipper acknowledges that, as k~etween the Shipper and FortisB~ Enemy, the
Shipper ~s solely responslbt~ far acquiring ender contract sufficient has sup~~ies
or res~e~es, and sufficient gathering, processing and fransport~atton capaci#y
required t4 deliver to the Re~ceip# Paint the quan#ittes of Gas fa be transported end
delivered by F~c~isBG Energy pursuant #o the TraflsporkatiQn A~reenr~en~, end fQr
obtaining ail g~ae~nrrtenfai au#harizatiQns and approvals required ~n connection
therewith.

Or~gfnaE P~g~ R•50,2fi
page 5~ of $8



~c~rt~sBC energy Ir~c.
Rate ScheduEe ~~

1 ~. force Majeure

~9.'i Force Majeure, Subjec# to Section 19.5 ~~lo Relief for Payment Obligations}, neith+~r
Fortis~C Energy gar the Shipper shall be ~ans(dered in ~defauit of any of its oblig~ati~ns
ender this Hate Schedule ~r the Transpvrtatinn Agreement fo the exfient that ~t is
prever~~ed ar delayed in ~erfc~rm~ng such ob##gations by force MaJeureJ provided that it
has delivered a Face Majeure~ No~iGe in accordance with Section '! 9.2 Farce IV{ajeure
notice}. Thee Party claim~n~ Farce t1~a~eure shall use all commereIally reasvna~~e ef~Qrts
~c~ diligently attempt to resurr~e the performance of its abligat~or~s and ~o mitigate #h~ ef~e~t
o~ the Force Majeure on tote other Party. Where ~ tirne or period of time is s#~pulated for
~ha performance of any obligation ar~d Force Majeure has been relied upon as delaying
such ~erFarmance, #F~e time or ~eriad cif time for such pe~fi4rmance shall be ~xt~nded by
the length of tame the condition of force Niajeure aperat~s #o delay ar preu~ent such
performance.

19.2 Force 11llajeure Nfltice. The Party relying upon Farce i~ajeur~ shall provide tt~e other
Party with no~c~ of such Farce l~ajeure which shad describe ~n reasonable detail #fie
follvwin~:

(a} the Force i~ajeur~ event that has occurred;

{b} the ex#ant to which the affected Party is ar wig# be affected by the Forca Maj~ure,
the steps that the afFect~ed Party has taken, usEng comm~rclaliy reasonable effvr~s
to remedy tie cause of the Force I~ajeure event and an ~~timate, if practicable, of
the anticipated dura~~on of the ~ar~e Ma~eure event; and

~c~ if the Party claiming Fare i~llajeure is FortisBG ~nerg~ and FortisBC E~er~y hay
elected to cur#ail Gas transpar~at~on service in lieu of suspending it ire its entirety,
the Farce Ma~eure Notice s~afl specify the quantity of Gas to which the Shipper ~s
curtailed and when such ~urtai~ment commenced or ~vfi~ commence.

19,3 i~o#ice to Resume. As soon as reasonably pr~~#icable after the Farce ~fajeure e~en~
has been rer~edi~ed the Party cia~m~n~ Force Majeure u~i1~ notify the other Party that the
Farce iMllajaure event has ~e~n remedied and tie date and #ime the Party has resumed, ar
wit) ~e fry ~ posi~ian to resume, the pe~farmar~ce of Ifis o~ifgations under tfi~is Rate S+ch~dule
ar~d the Trans~o~at~~n Agreement.
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19.4 Sefttemen~ of Labour Disputes. Nc~twlthstandit~g any of the p~auisiQns ~f fhis Section '!9
Force MaJeure}t the setffemer~t of tabour ~is~uf~as or ~nd~strlal distur~ancss ~nr~ll be
e~tire~y within the disoretion of the particular party Envo~ved and fhe Party may rrtake such
settlement of it at the t~m~ ar~d Qn ~er~s ar~d ce~d~~ia►ns ~s i~ may deem to bye advisable
and no delay in making settlement wilt d~ep~i~e the Party clairr~ing Fare ~ajeure of the
benefit Qf Section ~9.~ {force Majeure~.

19.5 No Rellef for Payment Obligations. Notwithstanding any of the p~ravrs~ons d~ this
Sec#ion 1 ~ (Farce Ma~eure), Forc+~ Majeur~ wi{! nok operate to relieve any Party from any
of its pa}~rt~ertt obligations under this date Schedule ar the Transpo~tatiar~ Agreerne~t.

~ 9.6 Exter~sian of Term. 1~h~re FortisB~ En~r~y has clair~~ed Fare N1ajeUre, the expiry
Dade shall be autflma#lcaily extended by the cumber a# Qays, to a maximum of ~~ Days,
during whi+~M Fa~tisBC Enemy failed to delver any Gas ~a the Shipper at the Deliver
Point. FartisBG Enemy sMal) provide a notice to the Shipper of such new Exp#ry Da#e,
Notwi#hstanding the foregoing, the Transportation A~~reement may fur~h~r limit the nt~mb~r
of Days by which tie Expiry Date may be extended ~n the event that such new Expiry
Dade ~s} +~ot~~d occur after tine expiry of permits required far commercial operation of the
shipper's foci!€fy.
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20. Arbi#ration

~~,~ Arbitration. pil dfsput~s arising out ~f, in rela#ion to yr as a con~equ~nee a~ ~h~s Rate
Schedule or the ~'ransport~~ion A~~e~ment ~~ne[uding the validity or interpretation of this
Rate Schedule, the Transportation ~1gr~emet~~ c~~ any prov~siv~ th~re~n~, except for
disputes concer~t~ng matters falling within the exclusive jurisdiction of tote BCU~, which
cannot be settled a~icabfy through r~egQti~tic~ns b~~reen fhe ~'arties shall be~ referred to
and flna~ly reso{ved by binding arbitra#ian under fhe International Co~ttmercia! Arbitration
Rules of ~rt~cedure of the British Cv~uFnbia Interr~ativnal Ct~rnmerc~al Ar~bitratio~ Centre
t'BCtCAC"~ then ~n e#f~ct. ThQ place cif arbikra~lan sh~~l be Vancou~rer, ~rit~sh Cfliu~nbia
and the ~an~u~ge of ~rbit~ation sha#I be English. The arbitratEOn shall be conductQd before
a so~~e ar~itra~or tthe "Arbiter"}, The App~~nfing ~1u~1~or~#fir shall be the BC1~A~, FvrtisBC
energy ar~d the Shipper agree tc~ execute, if requested by #ate Arbiter, a r~easQnak~le
enc~agernent letter with the Arbiter.

2{x.2 Arbltra~ian ~ind~ng, Subject ~~ ap~iicable statutory remedies of judic~ai reaiew or
appeal the arbitration award shall be final and binding on FortisBC energy and the
Shipper, and judgment on the arrvard mad be entered ~ay~ any eaurt of competent
juris~dicfir~n. If the Parties settle tie dispute In the course of the arbi~ratian, tie se#clement
shall be approved by the Arbi#er ~n request flf either Party and shall become the award.

20,3 G~oncurrent Proceed~~gs, If a dispute arises under another ac~r~eement between the
Parties and is pending conc~rrentiy v~ith a dispute ~end~ng under tk~is Rite Schedule ~r
the Transportation A~r~eement, based ~n the same or simit~r fads and circumstances,
then, upon mutual consent, the Pasties may canso~idaf~ fhos~ dispuf$s ire a single
arbitration praceedirtg with the int~nf o#avoiding any unnecessary multiplicity of
~racesd~ngs.

2~.4 flhl~gations Continue. The Parties will continue to fui#ill #heir respective obligations
purs~rant to this Rate ~chedu~e and the Transpc~rtatian Agreement during tie resolution of
any dispute fn accordance with #his Seetivn 20 {A~rbitrat~vn}.
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21. i~c►tices

21.1 Notre. Subject ~~ Sec#ion U (Q~s~gnated Persons, Section 2'(.3 (Eleckronic
Cc~mmunicatfons} and Se~tit~n 2~ .5 ~Noti+ce of Force Ii~a]eurej, any nof~ce, re~ues~,
stateme~tt or b~l[i that is required to be c~iuen ~r tha# may be given unci~er this Rats
Schedule o~ under the Transpor#atian Agreement r~~li, unless otherwise s~ecl~ied, be to
wri#ing and will be considered as ~u11y deiivere~ when mailed, personally delivered, seat bar
f~x~ ar other method ~pp~oved by Fortis~C ~ne~gy to the other' Party In accordance vt+ith
the following:

i~ o ~o isBC ~ e

MAILI~IC3 AC~DRESS:

B1LL[~~ AID PAYMENT;

~ORTlSBC ENE[~~1( I~1C.

167 5 eraser Highway
Surrey►, s.~.
V4N (J~8

Aftention: tndusfrial Billing
Telephone: 1-8~5-873-8 73
~aXe ~6C14}X93-292{

CUSTOMER fi~ELA~"IUNS: At#entic~n: Commercial &Industrial Energy
Saluti~ons

Telephone: (6~~4} 592 7843
Fax: ~604~ a9~~78~4

LEGAL ANa t?TF~~R: At~er~fiion: +~enerai CQUnsef
Telephone: (~44) 443-6538
~~x. ~6C}4) 443~~5~Q

if to the_,~~er,, then as yet c ut 1n the ~'ranspc}rtation Agreement.
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21.2 ~s~sfg~ated Pe~sans. Thy Shipper shall dive wri~~en no#ice tQ ~o~tisBC En~rg}r from time
#o time setting aut the name, t~t~e, telephone ar~d fax numbers of the Person designated by
the Shipper to receive: any notic~g in ~especf t~f ac#j~ustm~nts to Contract Qemand,
notices of adjustment pursuant to section 4.3 ~A€ijustment by Fortis~C Energy},
notices of Aufhorfze~ Quantity pursuant ~~ Sec~i4n ~.5 Notice of Au~hocized Qu~r~tity~,
natice~ of Planned Maintenance pursuant to Sect~vn ~.1 tP{armed ~iaintenancej,
Cur#ailrnent Notices pursuar~t to Section 6.2 Curtailment for Planned Maintenance
and Section 6.3 (Curtaiim~nt of in#err~uptible Trans~art~tion Serv~ce~, daily service
operations reports pursuant to Section 8~1 ~Dail}~ +~perativns Repc~~t), notices ~ursuan~
to Section 'l4.1 (Quality at ~BCeipt Point}, notices ~f fnsta(lation end other act~viti~s
pursuant to Section ~ 6.2 Access #o M~asurin~ Equfpment~, notices of Force Majeure
pursuant t4 Sea#ian 19.2 ~~~ree t~l~aj~ure ~lvtic~}, natice~ of remedy of FQ~ce Ma~eu~e
candItion pursuant to Section 19.3 tNot~ce to Resumed and notices of d~faul~ o~' of
suspension or termination pursuant tc~ Section 22.1 tDefauft). Fv~#isBC Energy shall
give written r~ot~ce t+o tie Shipper from time to ~[me sating out the name, tiflet telephone
and flax numbers ~f tl~e Person designated by FortisBC Energy ~o receive: Requested
Quantity notices pursuant tv~ Section 4.'I ~Reques#ed Quanti~y~, nQti~es of ~dju~tments
to Req~ues#~d Quantify r~at~ces pursuant to Section 4.2 ~Adjus~me~t tt~ Reque~~ed
Quantity), Shipper Panned Maintenance notices pursuant ~Q 5ectfon ~.~ ~P(anned
Maintenance, notices pursuant tt~ ~ectiQn 14.2 Qualify of Delivery Point, notices of
Force Majeure pursuant to section '~9.2 (Force Majeure Notic~e~, notices ~f remedy of
Force l~ajeure condition pursuant to S~ct~on 19.3 Notice to Resurne).

2'1.3 Ele~tran~e Com~nun~cation, IN#~ere the Shipper and ~ortisBC Er~argy agree to da sQ~
ft~e na~ices and other schedules to k~ p~vvided ~y the Sipper and FortisBC Energy ~n
respect t~~ adjustments #o Contrac# Demand and pur~uar~t tc~ section 4.1 tRequ~sted
Qua~~ify}, ~ect~Qn 4.2 {Adju~tmsnt to Requested Quar~~~#y~, Section 4.3 (Adjustment
by FdrfiisBG Energy}~ Section 4.5 ~Not~ce ~f Authorized Quantity}, Sec#~on ~.1
Planned Maintenance: Section 6.2 Curtailment for Planned Mainfenance~~ Section
~.3 ~C~ar#ailr~~n~ of Interrs~ptib~e Transp~or~ativn Service} and the daily seruice
apprations reports to be provided by FortisBG Energy ~~ accordance with Section S.'I
{daily t~pe~atians Rep~or~s~ may be delivered by one Party #o tf~e other by mans of a
co~n~►uteri,~ed sirs#erin of c€~mmuni~atior~ rather #han by fax, as approued by FarfisBC
~ne~gy.

2'i.4 Changes ~n Nam~nation Procedures. 1~ the Trans~arter or any other Person oparating a
pip~eiin~ whi~kt t~anspQrts Gas far deliue~ through #fie Sys#em chanc~$s its has rramin~tfan
and auth~rizatio~ proced~ar~s, ~'art~sBC Energy may make any changes to ~~s Gas
nom~na~lon and aut~oriz~atiort procedures, including changes that c+anflict with these
prvGesse~ set out in ~h~~ Rate S~h~dute as ~ar~~~BC E~tergy reasonably requires to reflect
such changed procedures.

Or~~~nal Page R~~fl,3'i
{gage S9 of SS



~artisBC Energy Inc.
fats Schedule 50

21.5 ~Er~ti~~ of farce Nla~~ure. Nfltwithst2~nding Secti€~n ~1.'[ ~Not~ce~, notices pursuant tQ
Section 19 {Force Majeure} will ~e sufficient if:

day g4ven b►y Fo~tisBC ~r~ergy ~n writing by fax, vral~y in person, by teiephane, or other
mefhad ~pprflved by Fc~rtisB~ energy ~~o be confirmed in writings to the F~er~on
designated from time to time by the ~hipp~r pursuant to ~ec~ion 0 tD~signa~ed
Persons; or

{b} given by the Shipper by #elephone {to be confirmed by fax ~o ~~e Person
designated from t(~ne to time try FortisBC Energy pursuant td Sec#ion 0
~Des~c~nated ~e~sons} in tie fo~lowing manner:

To claim Force Maje~re..,~`Pl~ase be a~v~sed that 4na~e of compart~r and locat~vn
of pion#} has ~reaso~ for claiming Face Majeur~ as provided in Section 19 of Fate
Set~edule 5G} and hereby claims susp~n~ion by rea~~n ~f Force MaJeur~ in
ac~ord~nce w~#h the terms of Rats Schedule 50 effectiv+~ U700 PSG' or DSO', as the
case may be 4da~e Force ~VIa~BUre suspension ~o beco~tte ~ffect~u~e},"

~'a resume after Farce Majeurs.,."Please be advis~sd that name of co~rtpany and
l~catia~ of plants requests a return to normal natural gas service in accQrd~nce
wi~#~ Rate Schedule 50 and the Transportation Agreement effective X700 PST or
DST, a~ the case stay be, ~~at~ Forge Majeure susper~s~on to end, but no# to be
retr~activ~}whereby the suspension by raa$+~n of Force I~ajeure currently jn face
will be terminated:'
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22, pef~ult ter bankruptcy

22.E Defaui~. If tie shipper at any time:

(a} fails or neglects to make any paymsnt due to ~o~isBC Energy under this Rate
Schedule or the Trans~vrta~ion Agreement within ~ Days after payment is due;

(b~ fails or neglects to r~eliver~ maintain, amend. replace or supplement the Security
as required under Section 13 (~e~curify and Cradit); or

~c} fails or neglects #a correct any default of any of the other terms, covenants,
agreements, conditions Qr vbliga#laps imposed upon It under this Rate Schedule
or the Transportation Agre~men~, within ~ Da~rs after ~+ortis~3C Enemy gives to the
Shipper nr~tice of such ~efauit or, in the case of a +default that cannot with due
diligence be corrected w~fhin a period flf 5 Qays, fails ~g correct fhe default with atl
due ~il'sg~er~ce; ~r

(d~ purports ~a terminate its ob~~gatians un~sr the Trar~spflrtatic~r Agreet~nent,

then, Fvr~~sBC Energy may, in ~dditian t~ any other r~med~ that it has at law or in equ~~r,
a~ its option and wikhout liabf i~ty:

(e~ suspend Firm 'Transportation Servi~~ and I~#err~up#ible Transpor~a#fan Service by
giving no#ice in wri#ing t~ the Shippey, which suspension natfce shall be effective
as of 47:a~0 PST v~ #]ST, as the case ma r bey on the Day immedla#ely after tie
susp~ansian notice is dei~vere+~, until the de~~~alt has been fully remedied, and no
such suspension or refusal will rslie~ra the ~hippe~ from any ob~igat~on under this
Rake Sc~edu~e ar the Transportation Agreement; and

~f~ if:

(~~ the S~ip~per has de~aulfed under Section 2~.~ {a), (c}ter ~~) and
wiled #Q remedy the de~'ault within 15 Days of FortisB~C Energ~r
delivering a suspension ntitice pursu~ar~t to section 22,1~e}
~Defiault}, or if one or more flf the other defaults se# out in Sections
22.E ~a~, {b}, ~c) or {d} has occu~ed within such suspension pe~iad;

(iii the ShlRper #ails or negIecfs tc~ deliver, main#ain, amend, replace ar
s+~pp~l~ment the 5ec~rii~ as r~qu~red under Sect~an ~ 3 tSecu~iky
and Credif~; ar
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viii) the Shippey ~vr any recelw~er ar third party orgy k~ehalf ~f the Shipper)
has faPled t4 affirm the Transpfl~tatian l~greemer~~ wi~l~in the t~rne
requl~~d under Sect~or~ 2~.~ {Ban~Cruptcy► or 1n~olvency~ car fhe
Shipper f or any receiver or third patty on behalf of the Shipper
fa41s at any time to ~o~tinue to fully comply with all of fhe #arms,
co~ena~ts, agreemen~R conditions ar obligations imposed upon the
Shipper under this Rate SchBdute a~t~ the trans~arta#eon
Agraem~n~ f~l{owing an event ~f ba~krup~fcy a►r ir~salvency set out
in Section 22.2 ~Sanicruptcy ~r Insolvency},

then FflrtisBC Energy may immediately terminate the Transp~~ta~ion Agreer'~ent,
by glv~ng notice In writing t~ the Shipper, which termina#ion notice shaD be effective
as of Q7:00 PST or a~T, as the casa may bey an the Day immediat+e~y after the
terminatl~n notice is delivered to the ~h~pper,

22.2 Bankruptcy yr lnsoivency. If the Shipper becomes bankrupt or insolvent or commits or
suffers an aet of bankrup#cy or insolvency► or a receiver is a~polr~ted pursuant to a sta#ute
or ender ~ debt instrument over all ~ar substar~t~ally ali the assets of the Sipper or the
Shipper seeks pr~ectic~n from fire demands ~#its creditors pursuant to any legislation
enacted fir that ~aurpose, then For~isBC Erterg~ wild have the right, at its sole discretion, to
irrrmediate~y terminate the Transportation Agreerr~en~ by giving nQ#ice in r~r~tir~g ~Q fhe
Shipper and ~hereu~on For~isBG Enemy may cease further de~ive~r of Gas to the Shipper.
Hc~wev~r, ~f the Shipper tar any reeeiver or other third p~rE}r acing on b~h~if of the
Shipper) affirms the Transportation Agreerr~an# within 2 Business Gays of the occurrence
of any such events of ba~krt~ptcy or insolvency, Fa~r~isBC Energy shall not have fie righ#
t~ it~mediately ter~rtina#e the Tra~spa~tati4n Agreement for sa long as the Sl~i~per (or any
receiver ar other third party on behalf of the Sipper) continues fo fu(fy comply w~~h all of
the terms} covenants, agreer~ents~ conditions or obiigatiat~s impQS~d upon the Shrpper
under this Ra~~ ~cMedule and the Transpo~ation Agreemen#.

22.E Term~na#fan Paymen#. l~ Fv~tisB~ Energy ferrninatas this Agre~men~ in accordance with
Sact~~on 2~. ~ {Qefautf~ ar Section 22.2 {Bankruptcy or (nsoivenGy}, then the Shipper shall
pay to ~4rtisBC energy a payment ("Terminat~an Payrr~ent"~ equal #o the Nit Pr~s~r~~
Value of the product cif 3~% x Contract demand x firm Demand Toli x 385 days peg year
x the number of months from the kerrrtin~~ion date until the Expiry D~t~ divided by ~2.

22,4 Liquidated Qarna9es. FortisB~G Er~er~y end the Shipper acknowledge tl~af the
Termination Payment is a genuine pre-estir~at~ Qf the damages to ~e tnGUrred by
F~rt€s6~ energy from early #ermin~tion of the ~"ranspa~katlon Agreement and is not a
penalty. Tire Shipper ir~ev~ca~ly waives any right ~t may have to raise as a +defense that
#h~ Terming#ion Payment i$ ex~essiv~, punitive, or nQt a genuine pre-estimate of
~ama~es. The Shipper acknowi~ed~es that tine Termination payment is reasonable in Ilgh#
of the fallowing costs and risks to FartisBC Energy from such earf~ termtnat~on:
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~a} the canst~uc#tan cons assumed by For~isBC ~ner~y prior to the ~vr~men~cemsnt
of the Service Period;

fib) Fo~isBC Energy may be enable to materially rsducs the expenses assacla#ed
with the operation and ma€n#er~ance of the S~+s~em Upg~ad~s;

{c~ this Rata Schedule is a common rate, with the full cast of c~~str~cting tt~e Sysfern
Upgrades nat ai3ocat~d to the Shipper but embedded ~n FortisBC Energy's o~era~i
i'Ci~$' ~~$@~

~d) the cost of the System Upgrades may remain in ~artis~~ Energy's overall rake
~~se to be borne by the other customers of Fort~sBC En~rg~r through increased
rates, resulting in the risk ofi oth~~ custorr~ers discont~nufng service, stranded
arse#s elsewhere in the System, and additional direct and indirect costs.and {ost
p~ro~its;

fie} if the whole or any park of the System Upgrades are removed from ForfisBC
Energy"s overall rate base, Fa~fi~BC Energy may beat the costs of that portion of
the System upgrades; and

(f~ the costs of abandonment and/or rernavai of the System Upgrades ma r got be
fully recovered through rates paid by the Shipper.

22.5 Other Remedies, For greater certainty, FortisBC Energy and the Shipper agree that,
upon and termination of ~e Transportation Agreement under circums#anees where
~ortisBG Energy is entitled to the Term~na~ion Payment and such 'ferm~natian Payment is
paid in full, ~ortis6C energy s~ta~~ be precluded from any o#her remedy against the
Shipper at law or ~r~ equity ~r ot~erv~►ise (i~ciuding an order for speci~~ performance} and
shat# no# ~e~k #a ubta~n any recovery, judgment, or damages ~f any kir~~, including
cansequent~al, indirect, ar punitive damages, against tits shipper ~ar any of lts Affi~i~tes, or
against any of their respective dir~ctors~ o~icer~, amplayees, par~ne~s~ managers,
members, sharehQ~ders or Affiliates in res~~~c~ of the early terrr~ination of the
Transpor~atian Agreement.
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23. Indemnity and L~r~itation on Lability

23.E Ltab€[~fy of ~ortisBC Energy. In no event shall For~isBC energy ~e liable to the Shipper
under ~hts Rate Schedule or the Transportation Agreemen#, in any cit~cums~anc~es~ fog any
amaun# over than and Demand ~'QII Credits cr~edite~d to the Shipper pursuant tv Section
'C 1 (b~emand Toil Credits}. ~o~ greater certainty, ~vrk~~~C Energy shad! in na
circumstances be liable #o the Shipper t'or the Shipper's direct, indirect, special or
canseq~ent~a! loss, damage, cyst or expense whatsoe~rer~ whether based on breach of
ion#rack, neg(igen~e, strict ~iabllity car otherwise, inciud~ng capital costs, business
interruptic~~ losses, last ~ro~ixs or revenues, cost v~ lost pur~h~se~ Qr replacement Gasp ar
.last permits, certt~cate or contracts.

23.2 Inderr~nity. Thee Sipper will indemnify and h~~d harmless each of ~ortis~C ~~ergy, its
AfFiliat~s and th~sir respective employes, contractors and agents from and ~~~inst an}~
ar~d ail adverse claims losses, suits, acfiflns, judg~ner~~s, demands, debts, accounts.
damages costs, perta[ties and +expenses {including ail legal ~e~s and disbursements}
arising from or ou# of each of the falla~ring:

raj any defect in ~itie tQ any has delivered to Fvrtis~C Energy at the Recei~~ P~a~nt on
behalf c►f the ~hi~per from ~~ppliers other than FartisBC energy, or arising frog
any Person's security interest in the Gas deliusred to Fort~sBC ~ner~y;

{bj any Gas delivered by the Transporter or the Shipper to Forti~BC Energy at the
Receipt Paint failing to meet ##~e qualify specif~cation~ set aut in Section X4.1
tQuality at Receipt Point);

(c~ any act, ace[dent, event nor omission in conn~c#ian with the construction,
installation, pr$sences maintenance and operation of tie property, facilities and
equipment of the Shipper;

{d~ and breach of this Rite Schedule or the Tr~nsportatian AgreQr~~r~# by the
Shipper; and

{e) all federal, pravincia~, a~nt~ municipal taxes {a~ payments trade in lieu theret~f},
whether payable on the delivery► of Gas to ~ortis~C energy at the F~eceipt Point
by the ~hlpper ~r on the delivery of Gas to the Shipper by FortisBC Energy at the
dei~very Point, or an any other service prQVided by Far#isBC Energy to tote
Shipper.
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~4. Int~rpretatio,~

24.'~ tnterpretati+an. Except where the context requires otherwise ar except as o#h$rwise
expressly pro~rided/ ir€ this Rate ~cf~edu~e ar in the Tr~ns~or~a#ian Agreement

(a~ III references tv a d~signat~e~ section are fic~ the desfgnate~ secfian of this Rate
Schedule unless otherwise speci~ic~lly stated

(b~ the singular o€any #erm includes the plural, tend vice versa, and the use of any
term Is equally applicable ~+a ar~y gender ands where applicable, body corporate;

~+c} fhe words "include", "includes" and "including" shah be read as ifi fioilawed by f1~e
words "w~thou# linnitation";

{~~ any reference to a corporate entit~r includes aid ~s also a reference to any
corporate entity that ~s a successor by merger, amalgamation, cansvl~datian or
ot~erwfse #o s+uc~ enti~r;

~~) any reference tv are act ar regulation includes a reference to ghat act car regulation
as amended or replayed from time t~ Eime;

~f~ all words, phrases and expressions used in this Rat+ Schedule o~ in the
Tr~nspor~at~on A~reemenf that have a common usage i~r the gas industry and that
are not defined the Definitions or 1n the Tra~spvr~ati~n Agreement hive the
meanings coc~monl~r ascribed to suc#~ words, phrases acrd expressions i~ tie gas
i~dusk~y;

fig) the headings of th$ sections set ~uf in this F~a~e ~ched~le ar in the Tra»sportatian
A+~~semer~# arQ for convenience of r8fersnce only end will not b~ c~n~id~red in
any Interprets#ivn of this Rate Schedule or the Transpor#ativn Agreement; end

{h) an}r decis~a~n, election! authorizati~n, d~#e~mina#ton, acceptance, wairre~, cflnsent
or other discretion to be grante+~, made or ~xer~cised by ~ortFSBC E~e~gy or the
Shipper hereur~d~r s~al1 be at that Party's sale discretion unless o#herwise
expressly stated.
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25. MISCF:~~Bt~@QUS

25.1 VtitaiWer. i~o wa;t~e~ by e~th~er Party of any default by the other in tie perfv~man~e of any of
the ~rovisians of ~e Transpar~a#ion agreement shall ape~ate air bey ~anstru~d as ~ waiver
of any ether ar future default or defaults, ~rhether of a like Qr a dfffe~ent character.

25.2 Amendment of Rate Sc#~edute. From time to #ime ForfisBC Energy may amend the
~~rms and canditi~ns of this Rate Schedule and the Taa(e of Charges by filing an
amendment ~~ the R,a~e Schedule and abtainir~~ the approval of the BCC~C.

25.3 E~ur~ernen#. The Transportation Agreement sl~ai! enure to the benefit of and be binding
upon the Parties and ~he~r respective successd~s and permitted assigns.

~5.~ Assignment. The Transpor#a~iQn Agreement may not be assigned in whole or in part by
the Shipper unless the Shipper has first obtained the prior written consent of FortisBC
Energy: Nothing herein conta~n~d shall prevent either of the Parties from pledging,
charging ar mo~#gaging its rights under this Rate Sch~duie ar the Trans~o~~a#ion
Agreemer►t as security f~~ ids indebtedness ar obllgatfans without the consent of the other
Party. Any Person who has acquired a security interest under this Rate Schedule or in
the Transportation Agreement as security fQr the indebtedness o~ abligatio~s of either
Party rnay, without the consent of the other party, assign the Trans{~rtat~an Agreement to
another Person in connection w~~h the enfo.~cement of #h~ securer fnt~arest.

25.a Er~t~re ~4gree~en~, This Rafe schedule and the 7ransporkatfon Agreement constitute the
entire agreement between the Pa~ies and supersede all previous agreements,
u~n~erstandin~~X negot~atis~r►s and represenfa~i~ns between the Parties i~ ~especf Q#the
subject matter of this Rate 8c~t~dule ~n~ the Transportation Agreement.

25.6 Amendment. No amendments or varia~Eon of the Trans~or~ation Agreement shall be
e~fectiue and binding upon the Parties unless such amendment or variation is set forth in
writing and duly executed by the Parties. Amendments requiring appr±~val of the B~UC
shall become effective and binding upon tt~e Parties an4y upon the effective date of tie
BGUC ap~raval.

2~.? 7ime of the Essence, T~rne is of the essence of this Rafe Schedule and tt~te
~'ransportat~or~ Agreemen#and of the terms and cond~~~ons thereof.
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25.8 Reta~ianship, Nothing in this Rate S+~hedule +ar the Tra~spvrtation ,~greemenf sha~f be
can trued as creating any par~nershipo Joint venture, agency or other #fiduciary rela#~onshlp
betwesn ~artisBC ~nerg~ and the Shipper.

25,9 Survival, N+otw~~hstanding the termina~ivn of the Tran~par~atian Agreement, the provisions
v€ ~act~on 8.6 tF~nal Gas Balance, Sec~ivn ~2 ~S#at$ments and Paymer~#s}, Section 13.5
(En~orcin~ fhe Security}, ~ectEOn 13.6 ~f~on-ln~erference~, s~~tiot~ '~3.7 Return of
S~curiiy}, Section 17 {Possession and CQnt~p~ of Gas}, Sec#ivy► 20 4Arbitrattan}i Section
22.E ~Terminati~n Payment, Se~t~on 22.4 (Li~uidate~ pamages~, Section 2~.5 (C3ther
Remedies}, Section 23 ~~ndemn~fy and Limitation of L~abifity}, Sec~ivn 24 (lnterpretation~~
~ectian 25.8 {R~lationsh~p}, Secf~on 25.9 (Sur~rir~a~~, Section ̂ 5.1 ~ (Chotce of Law} and
Section X5.'12 tPayme~~s} shall survive tt~e termination of the Trans~o~ta#ion Agreement.
The Par~~~s shalt use reasonable efforts ~~ make all a~d~ustrnents and to settle a!I accounts
which ire ~ukstanding bet~►een the Pa~tiea as of the ~~c~iry aa~e within the ~aayrr~en~
periods specified ~n this Rite Schedule or, i# na payment period is specifiedt as sa~n as
reasonab{y practicable.

25.1fl Further Assurances. Each of FflrtisB~ Energy and the S#~ipper will ~xeaute and deliver
~or cause to be executed and delivered alI such further daaumer~ts and instruments and dry
all such fu~her acts and t#~ings as t#~e o#her rr►ay reasonably require to erridence, carry out
and give full affect to #h~ terms, conditions, intent and meaning of Phis F~at~ Schedt~fe and
the Transpo~tatian Agreem+ar~~ and to a~st~re the com~~etion of the transactions
contemplated hereby.

25.'~ 1 Chaise of I.aw~ The Transpor~a~i~n Agreement and t~ti~ !~a#•e schedule s#~a~l ~e
construed in accordance with the laws of the Prc~vince oaf British Cvlu~nbia aid the haws of
Canada applicable therein and the '~ransporta~iort Agreement shelf b~ free#ed in all
respects as contracts made, entered into and to be wha~ly perfarm~d in British ~oiumbia
~y parties dvmi~iled and resident therein.

25, 2 Payments. All payments required tQ be made under statemen#s aid inv~ie~s rendered
pursuant to t~,is Rate Schedule or the Tran~sp~rtatic~n Agreement vsril! be made by wire
transfer to, or certi~fed ~he~#ue r~r bask draft drawn orr a Canadian ~c~ar~ered bents or #rust
cam~any, payable in lawful money of +Canada in imme~ia#ety a~+ail~ble funds in
Va~couaer, British Galumbia.

C3r3gina! Page R-54.39
~xge 67 of 88



TABU ~ HARCES ~ToC}

Fortis~C Energy Inc.
Rata Schedule 50~

(ay A~UDC - means a return earned ors Fort~sBC Energy°s capital and de~veloament
costs of cvt~~~ruating utlliEy assets un#~f such assets are lnctuded in Fflr#isBC
Energy`s ra#~ base equal to FortisBC Energy's after tax ~reig~ted average cost of
capital, de#ermined annually used can #hie return on equity and cap~taf structure
approved by the BCU~ for Fc~rtisBC ~nerg~ from time. to time and For~isE~C
Enexgy's embedded cyst cif debt.

fib) Cast Model -means the cast model used by Forf~sB~ Energy #v det~~mine the
Initial f irm Demand Taft= variables of which incictde fhe ~'arecas# Rate Schedule
50 ~Annua~ Demand. Cyst of Sere€ce of System Upgrades, capi#ai investment i~
System Upgrades and a System ~ar~#rifaut~on,

(c) Cost of Service -means the t~tai costs to be used in c~etermin}ng any rate ar any
rate adjustrnenk p~rrsuank to the ToC~ ~nrhich costs sha~f be de#errnlned by FartlsBG
energy ~ct~ng reasonably, inctudir~g:

Effective Date:

~~} the a~tu~ai capital investment in the System Upgrades including,
without limitation, any associated labour, equipment, r~ta~erial, and
ar~y other casts necessary to serve Shipper$ under this Rate
Schedule ~n~iud3ng a seasonable a~lo~a#ion gf FortisBC Energy's
overhead associated with the construction cif the Syst~t~n
Upgrades, net of and grants, or #ax credits a~fsett~ng the fuii casts
df the Sys#ern Upgrades;

{ii} deprscia~Ean and nit negative saI~age rates and expenses r+~lated
ka the net amount ~lescnibed ~n ~i);

{!i~) Increment#~i operating and maintenance expenses needed to serve
Shippers under #his Rate Sci~ed~ale;

~~v} applicable properly aid income taxes;

4r~y the Return ran Rate Base; and
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{v~} 1f any ~hipp~r was an existing customer of Fa~tisBC Energy at any
time priQ~ fo its ~or~men~ement Da#e far service under phis Rate
~c~edu~e, an amount equal to the allocated cost of service
attributable to ~~~t shipper taking service un~d~er another rate
schedule as sef out in the cost of se~vic~e allocation study mc~s#
r~cent~y approvet~ by the B~UC a~ tha t~m~ o#' entering into the
Transportation Agreement;

leis, as set ou# in Section 6.3 4Shipper ~p~cific +charges}, tie cast of sentice of
any contributions in aid of ~anstr~c~ion and ~dditional #olts or rate eiders mu(tipl~ed
by applicable Shipper Gvntract Demand.

~vr clarity, Cast of ~ervic~ saes not include any costs, expenses, faxes or othar
apRijca~ia amau~tts t#~at are inctuded in the commodity Tall.

(d) Existing Rate Schedule 54 A►rrr~uat D+~mand ~ means the sum of the Canfra~t
Demand of all ex#sting Rate ~chedu~~e 54 ~f~ippers #hat FortisBC Energy is
abliga#ed to transport and de~~fver ~o nn December 31 of the year prior to any year
for utir~ich an annual rate 1s being calculated as contemplated in tie Tab~~ of
Charges, multiplied by X65. ~x~sting Rate Schedule 5U Annual Demand does not
~nctude the Contract C3emand at a Shipper whose Transportation Agreement will
b~ termina~~d during the year for which an annual rate is being calculater~.

te} ~'arecas~ Rate Schedule ~U A~nr~ual Demand ~ means the sum of the Con#pact
Demand o~ alb Rate Sc~►edule 5d Shippers ~v~tt~ a Trart~pc~r~a~ion ~Agreem+ant the
Service Period of which is included in any year far which the annual ra#e is #acing
calculated as ~can~~empl~ted in the Table of GhargesR multiplied by 36~. Forecast
Rate Schedule 54~ Ar~nuai Qemand dv~es not #nc(ude the Contrac# Demand of a
Shipper wha~e Transportation Agreement ~r~fl be terminated during the y~a~ for
wh~cl~ an annual rite is being calculated,

{~ General Rats change - means, ire any year, a rate change ~p~rc~ved by the
BCUC, f €ncluding an interim r~t~ change}, applicable Tn a un[f4rm manner to all
non~b~pass c~ustor~ers, and €or greafiet- certainly excludes ra#e changes related to
gate design. ~n any year when there is rev gate change appl'tcabie in a uniform
manner to all nan-bypass eusfivmers, the General Ra#e Change 1s deemed to be
zero.

fig} Initial Demand ~"vtl ~ means tie Firm flemand Tali and Interruptibl~s Tpl1~s}
Affective during tt~e 1nit~al ~srvice Period.

(h} Inttiat service Period -means tie period cor~mencin~ on 07x0 P5T or DST, as
the case maybe, o~n tie earlier cif the G~mmencement Date or the f~~st Day of
any Pre~Commissloning Pe~ifld, as set gout in the ft~st Transpor~a#ion Agreement
entered into under this Rate ~chedu~e 50 and ending immediately prior to 470
DST pan January 1st fallowing the annive~sa~r of the ~~ommen~cement Date in that
TranspQrtat~vn Ac~reemer~t.

Effective Date;
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~f} Notlanal Calculater~ Yoit -~ means:

(1} in the year foliowing the tnitia! Ser~rice Period, the F~rt~ Demand
To(I determined for the Ini#iai service Period under Sections 2.2
and 2.3, but without accaunfing for t#~e Date Flaor; and

(Eij in aid v~t~er years, the toll amount determined under section 4.1(a}
for the prior year (and for greater certaintyt wiiMout accQUr~#ing far
the Rate door).

~} Presumpt[~e In~t~aE Firm Demand Taif -means the Initial Demand Toll fir Firm
T~ansportak~on Service ~s set c ut l~ Tod Sec#inn 2.2 (Presumptiu~ init~ai Fjrm
demand Tot~j of this Table of Charges unless adjustments are required under
~'oC Section 2.3 ~~►djustme~ts) of this Table cif Gharc~es.

{k~ Rafe Ftoar —means the minimum Demand Toll for Firm Transpvrtati€~n Sertir~ce
despite any c~#her provision in this Table of ~hargss, and is deemed to be:

~i) ~Q.55 per GJ if the Forecas# Ra~~ Schedule ~ Annual Demand is
equal fo or less than 2Qfl PJ per year;

4!i} $0.~0 per +~J ~f the Fare~as# Rate Schedule 54~ Annual [demand is
greater than 200 PJ p+er year and equal to ar less than 40a RJ per
year; an+d

~ii~) $0.45 peg GJ if the Fareca~t Rafe schedule v~ Annual Demand is
greater than 4n0 PJ der year,

X13 Return on Ra#e Base -means the regulated rate of return earned by ~ort~sBC
E~tergy on rate base assets equal t~ Fortis6~ Energy's ~relghte~ average cos# of
capital, determined based ~n the retu~~ on equity and capital structure appra~ved
by the ~~UG €Qr FortisB~ Energy from time ~c~ time ar~d ~or~isBC Energy's
embedded cost of debt,

gym} pumas Daly Price ~-means the "hJU~ Sumas" Daily Midp~in# Pace asset aut in
Gas Qsify's flaily Price Survey ~`or Gas delivered to Northwest P~pe~ine
Corpar~tion a# ~urnas, concerted to Cana~i~ar~ dollars using the neon exchange
rate as quaf$d by the Bank cif Canada, one busin$ss day prior to Gas flow date,
far each Day. Energy units are converted from MM$Eu to g~gajoule by appl~~at~on
of a conversion factor equal ~o '1.D55{~56 gigajoule per Mi1~Btu.

Effective Qate:
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~. T~fG -13~TEREVIINATIt3N C~~ INITIAL ~~IV~AND '~'OLL F{~R FIRM TRANSPfJRTATtC?N

SERVICE

2.1 Initial Demand Toll for Firm Transportation Service. The initial Demand Told for ~~rrrt
Trans~ortatian Se~rice during the lnitiai Service Period s~a~l be the Presumptive lnitia!
Firm demand Toll specified in Section 2.2 ur~tess ad~u~tments ire required ender Section
2.3, ire which case the adjusted amount deter~m~ned under Section 2.3~a~ and ~b~, sha11 be
the tn~#ia~ Demand Tol[ fog Firm Transports#iar~ Servfce,

2.2 Presumptia+a Init~~l Firm i]e~rtand Tall. The Presumptive tn~#6al Firm ~err~and Toil Is
$~0.?7U per ~J and includes a $~.~O~Q per GJ System Cvn~~~bu#ion. ~'o~kisBC ~nerc~y
determined the presumptiue Initial Firm Derr~and To1~ using the Cyst t~tlod~l calculated an
the basis of infort~ation available as of No~em~er 'f ~ 24'14.

2.3 Adjustments. !n defs~-m~ning tl~e Initial tieman~ Tali fog ~i~m ~r~nsporta~ion Service, fhe
Presume#ive initial Firm Demand Ta11 is subject tv adjustment as fo~iows:

~~) if the updated inputs ~n the Gost Model as det~~mined in Section 2.3(bj yield a ~+~If
that d~fFers from the Presumpt~va Ini#ial Firm Demand 'Fall by more than 3°l0, then
the ~n~tia~ Demand Toil far Firm Tr~ns~ortation Service shall be tt~~ toll calculated
in accordance with ~ectlon ~,3~b}. 1f the updated inputs in the Cast Mode! yield ~
number that di~fe~s from the Presumptive Initial Firm Derrkand Tc~q b~ 3% or tees,
then the lr~i~~al Demand Tail fflr F[rm Transportation Service sha11 ~e the
Presumptive lnitia~ F~rim Demar~~d Toll; su~Ject to ~~e Rate Favor.

{b} Far the ~~r~oses of the cafculatic~n under SectPvn 2.3(a~:

~. the inpu#s in the +Cosf Model wiN be updated as cif the date that ~s 45 days
prior to the first Cc~mmen~emer~t Qate set out in and Transportation
Agreement enter+~~ into under this Rife Schedule 50, using the applicable
rates and +quantities ~s of that date, actual ~a~i#al cc+sts incurred, and
otherwise ~artisBG Energy's best estimates fl~ such capital c~~ts.

Eff~ctivs Date:
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Fo~isBC ~nerg~r Inc.
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ii. 1°he inputs in tha ~4st M4deI that will be updated are:

~'orec~st !~a#e ~ci~edule 5~ Annum Demand

The cape#a~ costs hand associated A~UDCy cif the System
Upgrades ex~,ecfed #a► be in senrlce at the first
C~mmencemen# Date set aut in any Transporta#tors
Agr~emen# entered into under this Rate Scf~edule 50.

FartisBG Enemy's Re~urr~ an Ra#e Base

Dep~eciatian rates for asset classes assac~ated with the
Sys#em Upgrades

Tax changes {~nclud~ng income #axes and praper~y taxes}f
plus or minus

3. ~'O~ M To~~.s Foy INTERRUPTIBLE TRANSPOEtTATION SERt~tCE

3.~ lnifiat interruptible Det~and 1`a~i April to Uctober -The !n#~r~uptibie Demand Toll
applicable ~~ the Days Apr1! 1 though Ocfober 3~ ciurir~g the Initial Service P~riad is
equal #v 9U°~'o of the Initial Q~mand Told far Firm Transpc~rtafion Service.

3.2 ~n~tial ln~erruptib~e Demand 'fait November to Iltlarch ~ The I~►t~rruptib~e demand
Tt~li applicable vn the Days November ~ through March 3~ inclusive during the Initial ,
Service PerEOd is equ~) to 1 ~v% of the Initial Demand Toli far Firrrt Transportation
Service,

3.3 [nttiat Pre-Camm~ss~oning Period Inter~upfi~Ie Demand Toll - T~~ Interrup#ib~e
Demand Toll appit~cab[~ during the Pre-~amrr~~ss~c~~~ng F~~eriod (if .any} during the Ini~iad
Ser~rice Period is equal to the 1 ~ 5% of ~h~ Initfal Demand Toli for Firm Transp~~tation
Service.

4. TOC - DETER11111{~AT[C}IV OF DEMANQ T~~L FOR F[RiVi TRANSPt?RT~4TIQN S~RVIC~

AFTER I~tIT1AL S~RVECE RER[tJD

X4.1 Tf~e Firm Demand Tall is subject #o adjustment annually, on each Janua~-~r 1~` following tl~e
Initial Se~v►ice Period as #ollows:

Thy Firm Demand Toil In effect in any year shall bs the ~rea~er of tl~e amount determined
under ~a} snd (b}:

Effec#ive Date:
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~a~ The sum of {i~ ar~d {i~~:

(~~ B x ~1Q~~lh -}- MAXI1b1UM~(MTIV1MUh1(C AND 3°fo} AID +Q9+6)~~

where:

1. B equals the exisi~ng ~ys~e~► Contribution

2. C equals the Genera[ Rate change

~E~} ~~~1 ~-- B} x ~1f~U~/o -!- ~~XIA?UM~(M~►NIM[IM{C A11tD 3%) AtVD 0°,/0 ~~~ X 1~~ -t- Is'

F

where:

1. ~i equals t~+~ (~o#ional ~alcula#e~ Toll

2, B equals the existing system C+ontributivn

3. G equals the General Rite Change

4, d equals the Exis~ln~ Rate schedule ~0 Annual ~er~and

5. E equals the fc~reca~# i~crerr~ental Cost of service
ass~c~afed Frith the Forecast Rate Schedule 5Q Annual
Demand .

6. F equals the Forecast f~~~e ~che~~is 50 Annual Demand

{bj The Fate Floar.

5. TC~C M LIETERM~tVaTt~N aF DENlAI~D TOLL FUR fNTERRUPTIBL~

TRAN~P+QF~TAT~~N SERVICE ASTER 1NITlAL SEI~V~~CE PERIOQ

5.1 Intsrru~tlble Demand 'soli April ~o C~cfober -The ~nterruptib~e Dern~nd Tull
applicable on the Days April 1 through ~ctaber 3~ inc~c~siv~ of each is equal to 94% of
the Firm Demand 7011 on #hat Day.

Effective Date:
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Rate Schedule ~0

~.2 [n~err~rptfble Demand Tat[ NQVember t+~ March ~ The Interruptible Demand Told
applicable on the Days November ~ #hrough twtlarch 3~ inclusive o#each is 1'~5% of
the Firm Demand Tol[ an #hat Day.

5.3 Pre-Commissioning Period tnterrup#ibte Demand Tall -The in#eruptible Demand
Toi{ appii~abl~ to fn#~rruptik~~e Trans~ar#ation Service in the ire-Commissiot~~ng
P~r~a~ is the firm C~emand Tolt. If tMe Firm Demand ~ol~ is not in place at #irr~~e of tf~e
Pry-Cammissianing Period of the first ~h~pper, fhe app~~cable tc~Il shad be tie
P~esumpt~ve Initial firm Demand Toil. .

~. "~"{~C ~ C3THER APPI~ICA~~.E CNA~tGES

6,1 Commad~fy Toll -- ~~e applicable C~rr~m~dity Tail far the Month, ~s set au# in ~ect~vn
1,1~g) CD~ef~nitians}, and Section 1~.3 ~C3ther Charges.

~.2 Unauthorized t3v~rrun Gas Charges - Unau#har~zed overrun has Charges, fog each
~]ay on which these is Unau#harized Overrun Gas, are:

(a} Per GJ charge on tie #first ~,a0~
GJs in excess of the amvur~t set
out in the ~urtailmer~t f~atiee ~r ~n
the case 4f imbalances, [n #h~
inventory imbalance account.

(b} Per G~ charge an all ~~s over
1, Q4~ GJs in excess of the
amount set out in the C~zrtailment
h~c~fiice or in the case of
Imbalance$, in tie inventory
imbalance account,

~urr~as Daily Price X 1.5

The greater Qf $20.~O1GJ
ar the Sumac gaily Pricy x 1.5

6.3 Shipper Specific Ghar~es -- I~€~ a# the tirtte a Shipper enders into a Transpor~a~ion
Agreem~enf, the forecast incremen#a~ host of Service associated with pra~iding
Transportation Service to such Shippey causes the Firm Demand Toil t~ increase by
more than 5% above tha Firm Demand Tail that wauid #~aue ap~t~ed If the Shipper hid
not entered into a Transpartatian A~reeme~t under this Rate Schedule, #herr For~isBC
EnBrgy shall require such ~hip~er #o:

(a} provide ~ contribu#ion in aid of construction; or

Effective D~t~:
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~ort~sBC Energy Inc.
Rate Schedule 50

{b~ pay ~r~ additional toll or rate rider,

t~a~ has the effect of limning the increase in the Firm Demand Tall ~0 5% above fhe Firm
Demand Tail That ~roul+d have applied if the Shipper had riot entered into a Transportation
Agreement under this .Rate Schedule. FortisB~ Energy mays elect fa} ~r fib) in its sofa
discretion.

?. TIC «CHANGES T+D T{~LI.S ~1ND ~HA~~ES 14PPRt~VED BY THE E3Cl~1

~'.'1 ~ortisBC ~rtergy mad, i~ its sole d~s~cretion, brim forward app~~cation~ ~a the B~CUC tv
et~ange any tally or charges, ar the formulae by w#~ich khe tolls ar~d charges and
adjustments to them are determined, end Rate ~chedui~ 5~ ~vilf be amended cons{stmt
with any BCUC orders.

ILLUSTRATIVE EXAMPLE; I~NN~fAL RATS GHAN~E NfECHANI~M ~A~CULA~'It3N

~ . Rate Charge Variables

(a~ Tall Components

~i~ Existing f~otional calculated ~'t~U
BSS SKIS#e~71 Con#ributiOn

(fib System Co~~ributi~n

existing I~o~iana! Calculated Tvfl

(b} Annuat Demand

~ 0.67Q per GJ

0.1 ~a per GJ

.. p+~r GJ

(i~ Existtng~ Rate Schedule 5(~ Annua! Demand ~ 7 O,O~Q 7'J

iii} Forecast year incremental demand 30,~~~D TJ

~orecasf Rate Schedule 5~ Annum Demand ~:4~ T~1

tc) Fortis6~ ~~ergy's Forecast increments! Cost of Senrfc~e

(i} Forecast incremental +host of Service $ Z,~~O 7"housartdi

{d} Applicable General Rate Change perce~#

Effective Oate:
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~o~#is~C Energy lnc,
Fate ~ched~ls 5th

{i} Percent increase to all FortisBG Energy nc~n-bypass dal~very rakes is equal to
2.3fl%,

{il} 2.30°lo is less than rnaaclmum increase a~ 3°l0, and greater than the minimum of
~l~/o; therefa~e the apptica~le Increase is 2.31%

~. Rate Change Gaiculation

~a~ Sys#em Contribution

(i) Existing System Can~ribution $ 0.1 ~0~ peg ~J

~fi~ Multiplied by (~ + ~ener~l Rate Change percent} 'i .f323

{fii~ Revised Systam Con~ributic~n $ (~.1 U2 ,per ~J

(b~ Existing Notional ~a~culated Told Less System Contrib~~ion

t~) Ex~sttng i~o#iona~ Calculated Toli
less System Contr~but~on $ ~.~74 psr GJ

iii) Muitl~lied by (~ + ~e~era~ Rats Change percent} ~.~~3

~i~i} $ U.68~ p+er GJ

~tv} ~VtuEtiplied by Existing Ra#e Schedule 50
Annu~i Qeman~d 't 10*000~ TJ

(~~ $ 75,350 Thousand

{vi} Plus Forecast ir~~rer~ental Cost of Ser~(ce $ 2 ~~0 Th+~us~nd

{vij} $ 77,350 Thousand

(vEii~ Divided by Forecast Ra#e ~ct~edule 5~
Annu~ll~e~nand ~4€?,0~~ 7"J

fix} Revised f~otivrtal Ca~ct~lat~ed Tafl
less System Cfln#ribu~ion $ x.553 per GJ

{c} Firm ~7emand Tol)

ti} ~yst~m Con~r~bution 4a, ~I1i~} $ 0.02 per ~J

{ii) Revised N+~tional Caleui~ted fall
less System Contribution fib, fix}) $ C1.~53 per ~~1

~i~i} flew Notional ~atct~iated Toll
sum of (i} and (~i}) $ a.~i55 per GJ

Div} Rate F~oar ~ 4.5~~ per GJ

Effec~v+e Qate:
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tv~ Flrrr~ l7emand Tvli applied
~~~eater of (iii and ~iv~~ $ ~.fiSS per f~J

A~! ap~licabie taxes w~~l apply t~ the tots{ bfll as ~alculate~ above.

'Notes:
Exampfe~ Determination v#the forecast ~n~remental fast of Service

Effective Date:
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Line Inputs &Rates $ #hot~sarnds

1 Encrernenta~ Capital fnves~ment ~4,OpA ~inci,~dingAFUDC)

Z Incremental ShipperS~eclflc CIAC -

3 lncretnenta! Gt&~A ~0~
4 tncrernen4a) PropertyTax 78

5 Incremental St~ip~~r Specific Recr~veries

6
7 ~ep~eciation Rate 1.536

8 Amortlzatlon Rate f4~ CIAC n/a

9 CGA Rate 6.(}0°~

l0 Annual Salvage Ra#e Q.149b

11 Tax state 2~.0~°~

12 Return on Equity 8.7594

13 Equity Ratio 38.096

iQ Wefgh#ed Average Cost of Debt 6.4~9~

15 Deft Ratio ~~.5~`~

i6

~.7 Cast of Service Calculations $ ti~ousands

18
13 Rate Base
2a Opening Plant in Service -

21 Addlt~ons j4pening Adjustment) ~Q,4~0 Line I

22 ~losir~g Plant in Serv)ce 20,tKtq

23

2q Open~gAccumulated Depreciation

?5 Uepreclatio~ expense (314} -(L{ne ZU +Line 21} x l.lne 7

2~ Closing Accumu~~ted aepreclatfon X310?

27

Z8 Qpen9ng CIAO

29 AddltiQns (OpeningAdjustmen#~ tine 2

34 Closing C AC

31

32 4penir~g Accumulated Amartizatton -

33 Amartixatlon expense - -4Line 28 + i.1ne 29y x Llr►~ 8
34 C~asing Accumulated Amor~izatic~n -

35

36 Mid Year Net Plant fn Service 19,845

37

3$ Deferred Charges

34 Opening Neg. Savage

44 Amortization Expense 4Remr~Va1 PravisEon~ X28) Line 21 x Line ~0

41 Clastng Neg. Salvage (~8~

4z

43 Mtd Year Departed Charges (14)

44
45 Rate Base 19x831 Line 36 +Line 43

Effecki~re Date:
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46
47 income Tax Expense

4$ CGA DedUCkior~

49 Opening UCC

50 Additions 2t?,000 line ~1 t Line ~9

5~ CCA 2,2Q0} ~E.tne 4~ +Line 50} x L9n~ 9

52 Closing UCC 18,8Q0

53

54 Equity Return GG8 Ltne ~5 x Line 12 x i.ln~ 13

55 Add: Depreclatian Expense 314 Cine 25

56 Add: Arnortlzation Expense ~8 Line 33 ~ ~.9ne 40

57 Deduct: CCA ~' 7.,2Q8~ Line 51

58 'taxable Income Af#er Tax ~194j

59

fi0 Tax Ex~nse (68} Line 5~ / ~i -Line 11} x Line 11

61
62 Farecast tncrem~ntat host of Service ~$ #housands}

63
&~ 0$cM ~O(I Line 3

65 Property Taxes 78 I.fne~

66 Deprec~attan expense 310 lfr~ ~5

67 Amortization Expense Z8 Llr~e 33 +Line 40

6$ Shipper 5p~cific Recoveries - Lira 5

69 lncom~ fax Ex~enSe ~~68) line &~

70 Equiky Retum 6+68 Line 45 x Line ~.'~ x Line 13

71 Deft Expense 78S ~.ine 4~ x line 14 x line 15

72 'dotal 2,O~p.~,

~ffe~tive Date:
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7RANS~C)RTATIO~f~I ~4GREEMENT FC3R

RAVE SCHEDULE 50

This Agreement is dated , 24 b~#ween ~artisBC
En$rgy Ir~c. t"FortisSC Enemy"j and
{the uShipper").

1t~HER~AS:

A. FQrfiisBC energy owns and ~apera#es the System; and

B, The Shipper has requested that Fo~kisBC Energy arrange for the transportation of Gas on
a f~rr~ aid ~nt~r~uptible basis through the System from the speeifled l~ec~~p# P~~n~~s~ to fie
spec~~e~ ~3eitve~y Point(s~ in accordance with Rate ~ched~rie 50 as set o~tt below and tl~e
terms set out herein.

N~1N 7N~RE~QRE THIS AGR~EIUtENT WITNESSES THAT in consideration of
the terms, cantiitions and limltatians contained herein, the Parties agree as follows:

'~. Specific In~ormaf~~n

The Parties agree to #fie following teats and that the #oliawing infarmat~on snail b~
applicable to each reference In e~~her #his 'franspo~~ation Agreement ar Rate Schedule 50.

~irrn contract tiernand:
Glga~oules p~~ day

~ondit~ons upar~ Fit`t~t Contact
Det~and Section 3.2}:

V~ol~metric Equivalent: 'f O~m~ der day

Pry-+Gomm~ssion3ng P~riad:

Commencement Dad$:

November ~ t 24 (Insert Date
not less than 15 years faliow~ng the

expiry ~g#e: Commen~emen# Date}

Form o~ Secu~tty:

Effective Date:
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Receipt Pvint~s}a The point ~a~ ~ km-post
,_,_~~ ~v~ere the Tr~nspcarter's
p~pe~ine s~tstem in Br~~ish Coi€~mbia
interconnects with the System

Deliver Pc~int~s}:

Pressure a~ the Delivery Pointts~: (only specify where appEic~ble asset out in
S@G#IO~i ~.~ Of Fla#~ SCf'tBt~UI8 ~Q}

Sh~p~er's service address:

Account N~rnber:

Address of ~h~pper #or receiving
notices:

Attention:
~n~me of Sf~fpper}

Telepttane;
address of Shipper)

Fay:

Ema11:

The ~nforrr~atian set ouf above is hereby ap~~~ae+d by the Parties and each reference in

either this Trans~vrtation Agreem~en# ar Rate schedule 50 to any such in~ormat~an is to

the information set out a~iove.

E~fsctive Date:
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z. ~~te s~n~du,e ~o

2.~ C]ef~ned Terms ̂  ~apifa(ized terms not otherwise defined herein shah have the meanings
asset aut ~n the FortisBC Energy lnc. Ra#~ 5chedu~e ~ Large Volume industrial
Trans~c~r~ati~n effectiWe Januar~r 1, 2Q15~ as apprave~ fr~rr~ time to time by the BCUC
~uRate ~a~edule 5Q"},

2.2 Addltfonal Terms -All rates, terms and cor~dittc~ns se# out in Rate Schedule 5~D, as r ay
~e amended by Fort~sBC Energy and approvsd from tine to t~r~e by the BCI~C, aye
hereby incorporated by re#erence In this Transportation Agreement and are to a~ditiot~ #Q
the terms and cond~t~ons cQnta~ned ire tk~is Trans~ortat~on Agreement and bind F~rtisBC
Energy and the Shfpper as ~#set out In this ?r~nspartati~on Agreer~tent.

2.3 Payment of Ama~n~s - Wtthoi~t limiting the generality of the foregoing, tha Shlppe~ vuill
pay to For~i~BC Energy alt ~of ft~e amounts sit out in Rate schedule 5~ far the se~rices
provld~d by ~a~is~G ~ner~y tc~ ~hi~per under Rats Schedule 54 end this Transporfati4n
Agreement.

2.~4 Conflict -Where anything in Rate Schedule 5Q ca~tflicts with any oaf the terms and
conditions set ot~t in this Transpt~rta#ion Agreement, this Transportation Agreement
governs. The General Terms and Condition$ of ~or€isBC Energy da not apply to the
servt~es provided by FortisB~C energy to Shipper under Rats Schedule ~{3 and this
Tr~nsporta#ion Agreement

2,5 Acknowledgement -The Shipper ackn~wledge~ receiving and reading a copy a# Rate
Schedule ~~ anc# agrees to comply with and be bound by ail berms and conditions set out
therein. VU~thou# ~irniting the generality of the foregoing, where the transpartati~n service
provided by FortisBC Energy to ~I~ipper hereunder is [nter~uptible Transpor~atiQn Service
or is ath~rwise sub)ect tv curtailment a~ set opt in Rate schedule ~Ot the SM~~per
acknowledges that i~ is able ~o accommodate such inter~'upfiion or curtailment and releases
Fa~tisBC Energy frarr~ any liability fog the Shi~pe~'s ina~~lity to accammoda#e such
in~e~ruptior~ car cur~ailr~ent of ~~anspartati~n service.

2.~ Independent Le~a~ Advice ~ Shipper represents and warrants to F~rtisBC Energy that it
has received independen# legal advice regarding the terms of this ~"ranspor~ation ,
agreement and Rate Schedule 5U.

Effective Date:
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~~rt~sBC Energy tn~.
Rate uchedule 5~

~.7 Counferparfs •This Transportation Agreement ~rtay b~ executed in any number a~f
~cvunterparts, each of ~+vhich shad b~ deemed to be an original ~nc~ al) of wh~~F~ taken
together sha(E be deemed to co~rst~tute one end the same instrument. Counterparts may
be executed ire original, faxed Qr e-nail form end tie Paroles adept any signatures
received b~+ fax or e-rt~~il as original signatures of the Parties.

1N 'WiTNE~S WH~REQF the Parties ~erety have executed this Transpor#a#ion
Agreement.

FflRTlSBC ENERGY 1NC.

BY:
ts~,~~s~

(Noma— Please Prirst)

Q~TE:

Et#ecitve Date:

(here Insert name of shtppar)

B~:
(Signature}

(Noma ~ mass Print}

SATE.

C}riginal Page TA-SU.~
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Amendments fic~ F~artlsBC Energy Inc. Rate Schedule 46

L~quefi~d t~a~ural +has Sales, dispensing aid T~anspQr~ation Service Tariff

Rate Schedule 46 Reference infacmation and Amendr~enEs

Section .
Num~aer Setti~n NaEne E~is~ing Tar[ff 1.an~ua~e Amended Tariff lat~guaga

1.1 gyp) Deftni#tans [n~e~r defini#ian added] t~} I.NG ouput -means the total

~.NG Dut~ut antit#es of has delivered from
the t,~VG ~acil{tips either by
vapo~~zat[on of LNG or p(spensirr~

o$ tNG,.

i.~ Hwy ~efini#ions (w} Proeess Fue) Gay -means Gas ,~ Pr~eess Fuel Gas --means

~Pracess Eue) Gas consumed in the praductton of

L1VG at the LNG Facilities, w~Ich ~~as consumed in the
for ~0~.3 and 2014 is deeme+~ to production of t,NG at the ~.h1G
tae a quantity et{ual to ~9~ tone ~acilttiesf and
~Oercenty cif the I.NG pispeflsed t~
t#~e customer, but theeeafter the
percentage is tc~ be ~~dated ~~i~ ~~~~~s of Gas.

ar~nually biased on tt~e prior year's
actual fug) gas cot~sut~nptinn at Process ~ue1 Gas is deemed to be

the LMG facilities. a gt~antityequal to 196 (one
~ercent~ of #fie CNG t~Espense~ #o
the Customer until and including
the next annual rats update ~~ar
this Rate Schedule after the
Availab~e_l,NG Capacity ~x~eeds
~{} 0~0 Gi~a1~a !es der ~av, lout
thereafter tie process Fuei Gas
percentage w~11 be updated
annually based nn the prior yea~~'s
actual perc~~tag~s taf Gas
consumed and lasses of Gas at
the LIVG Facltiti~s.
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Rate Schedule 48 Reference ~nfvrmativr~ and Amendments

Section
Number ~ect~nn Name Existing Tariff Language ~imended Tartff [,ang~age

8.4

~.i

Payrner~t of Amounts

Requested Quantity and
loading Schedule

8.4 Papment of Amounts - The
Customer will day to Fo~risBC
Energy ail of the a}a~~icab~e
charges set out in the Table of
Charles fior Ci~G Service and, if
applkabte, Table of Charges for
LNG Tra~s~orta~io~ Servfr,~,

9.~ Requested Ctuar~t~#y end
laading Schedule - At least ~4
haurs in advance of tfi~e Day of
the Customer's desired foadit~g
time, the Custamsr or its agent
wNl ~~vvld~ ~ar~is~C Energy by
fax or email such ir~farmatton as
may ~e r~sques~~~ by F~rtts6C
Enemy, which will incaude, but is
nat limited to, the Customer's
requested quantity of LNG far the
g~~et~ Day,
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8.~ Payment of Amounts -The
Customer will pay to Fo~t~sB~G
energy aU of the applicable
charges yet out in the Table of
Charges for GNG Service and, if
applicable, Tab(e of Chaves for
G~1G Trans~~rtation S~rv~ce. tf
the LING Qispensed frnrr~ the LNG
Facifitfes ~~~,au~ed to a Customer
designated tocatian and wilt b~
~istri~uted at that location to
mare than vrte Customer, the
appl~cab~e charges will ~e
~rapar~ionate#v allocated ampt~~
Custnme~s based on the uantit
of 1.~3G distributed to ~ac~
CU5tOKYl@~'.

9.1 R~quest~d quantity and
~.oading Schedule - At Fast ~4~$
hours in advance of the L ay of
the Customer's desired Loading
time, the Custramer or its agent
will provide ~art~sBC ~netgy by
fax or emal! s~cM information as
may bye requested by ~ortisBC
Ene~rgy~, ~rhich will include, but is
got limited ta, the Custame~'s
requested quantity of l.NG fir the
gtv~n oay.

(a) ~ortisBC Enersv ~►~v cha~r~e a
fee for load#n~ I.NG of $~5D per
hour when Ieadfn~ takes in excess
of twa hours; and

f ~~tf the Customer,c~r~eels a
sch~~uled loadln~ time with less
than 12 ~o~rs notPcej,FortJsB~

~ner~v rn ~ charge a fee of X540.



Section
Nut»ber

12.2

15.3

Rate Schedule 4~ Reference Informa~fon end Amendments

Section Name Existing Tari#f langaage AmeMd+ed Tariff Language

Determination of Quantity

Customer Indemnify

12.2 Det~rminatian of Q~aatfty -
The quantity of I.iUG D~sper~sed
pursuant to this Rate Schedule
sk~all be measured at the scale at
the lNG Facilities ar an alternate
scale thafi is approved and
certified ~y Measurement
Canada. TheTanker or other
cryogenEc rec~ptacfe into wht~h
the LNG ~s Dispensed wilt ~e

1~,2 Determination of Quantity -
7t~e quant[ty of L~J~ Dispensed
#~ursuar~t to this Rate Schedule
shall be measured at the scale at
the LNG Facilities or an alternate
scale that is approved and '
certified by Measurement
Canada. The Tanfc~r ~r other
cryager~ic receptac6e f nt~ which
the L~I~ is b~spensed will be

weighed a#the scale iaefore and weighed aE ttte scab before and
after Dispensing. 'fhe
measurement of the amount df
lNG Dispensed shall be based ors
the difference, expressed ~n
k~la~rarr~s or pounds, of these twv
weights. Irt the event that the
crybgen9c recep~Eacle ~ar~nat he
weighed by the scale, then the
quantity of LNG Dispensed shalt
~Oe measured through the use of
r~tass flow meters.

[new section iS.3 added
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after Dispensing. Tie
measurement of the amount of
LING Dis~er~se~ shall be based. ~n
tt~e ~iff~rence, expressed in
~Circ~grams ar pounds, +o# #h~s~ two
weights, In tine event that the'
c~yo~enlc receptacle cannot be
weighed by tine scale, then the
quantity of 1.NG Dispensed shall
be measured through the use of

other industry
standard measuring met~nds and
measuri~~ equi~rraent.

X5.3 Customer lndemnity~ for
l~~G Transgort~t~on ;
~lotwlthstandin~g secttor~ x.5.2, the
Custam~r w1U indemnify and hold
harmless ~o~isSC Ener~+~, its
et~plaSree~, contractors and'
a~e~ts from atl claims, fosses;
su~ts~ actiansr iud~ments.
demands, debts, ac~~unts~
dama~~s~ costs, bertalties and
expenses (incl~tdtn~,~li i~ a~ees
and disbursements? arisins from
or+aut of the conduct of the
Custr~mer, its employees,
contractors ar~d agents wkrere the
C~st~mer fs responsible fir
providing a Tanker and
mower~ent of the Tankerfrom the
l.N~ ~acillkies,



Rate ~~~ed~te +46 Reference Information and Anren~ments

S~~ti+on
Number SectEon Name Existing Tariff Language Amended Tarl#f Language

Table of Table of Charges far [new Noce 1 added] Notes:
Charges ~I~G Transportation

$~~+►~~~ Z, The c~ar~es set out In this
,7~ble of Ghar~es are not
aa~lfcabl+~ if the Tanker is used as
bath C►is~e~►s#ng eaui~me~t far
i.~fG Servir.~ aid as ea~fpment far
I,t~lG Tra~spor#ation Service.

Ta~~e of ~Tabte of Charges for i.NG Nate 3 ~2) ~b~: NoEe 3 ~2~ tby:
Charges 5erv~ce

~~e Electrtc~ty Surcharge shalt ~e Thy ~fectricity Surcharge shall b~
ad)uste~ based upon the actual adjusted by ~a 2R~ Increase ire ZC~1~
prior year +electricity use per and each su~seguent Year until
Gigajauie of lt~G output of xhe and includir~ the next annual
E.NG ~acitit}es and actW~l BC Hydro rate update #vr this Rats Schedule
rate (r~creases Incurred at the LNG after th e Available LNG capacity
Facilities, exceeds 20 OQO Gi a aides Er

Dav, but thereafter shad! be
ad use basetf u~orr the
est ate ~rJvr year e~ecttici~y .
use per Giga~a~le of LNG output
o~ the LNG Fac~lit~es and
a~prnv~d ir~t~rim or ~~rma~enk
SC Hydro rate increases fncurr~d
at the LNG FaCiNt(es.

Table of Tabl~a o~ Chaves for LNG (now Nate 4 add~d~ Nags:
Charges Service

4. Tie ct~ar~ss fir trar~~~ort~r~~
natural has from tf~e
Interconnection Pent to the lNG
fac~lities~defined as "firm
e to " n s et ou

Table of Chaves in FortisBC
~er~r Rats Schedule 5Q. are
emb~~ided to the IN~G Facil~tu
Charge in #his Rate ~ch~duie._

Table of Table of Cii~rges for f.N6 [new Nate 5 added] Notes:
C~1~i'~@S $~NICS

5. Prac~ss Fuel Gas fs a~~lied ~s
set opt in section 8.~ (i~ ~B~
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LNG
Transportation
Service
Agreement,
Sectfort S

LNG
Transpor#ation
Service
A~r~emer~~,
Sec#ien ~.1

5. Request far
Transportatto~t 5eulee

1~, Termina~ton

5,1 SubjecE to section f.2
{availa6~lity of LNG Tranpc~ration
5erviee~ of Rate Schedule 4fi, ~f
the Customer wishes ~t~ use LNG
Trans~ortatiott Service, the
Customer or its agents shall notify
~ortisSC Energy by fax ar email
prior to 12:Uq Pacific 5tand~ard
7[me f or other such time as may
be spPCified from time to by
FortisBc Energy) and provide
FortlsBC Enemy w1tl~ such
informatfQn as may be requested
by fvrtfs$C E~er~y, which shall
i~tcl~de, but is not ~fmited tfl, the
Customer's desie~ quantit~r of
LNG and the desired date end
time of arrival of ~.AIG a~k the
Customer designated Eocation,
p~ovtded Far~IsS~ Energy r+ecetves
s~eh native na later than 48
hours prfQr #o the ~~quest~d date
and time of arrlrral of the ~'anit~r
at the Customer ~eslgnated
tocatiott.

19..3 Eitn~er ~arky may te~rmirrate
the Ag~eemer~t at anytime upon
giving ~~4 calendar clays prior
written n~t~ce to the other party,

page 88 oF$~

S.~ Subject to section 5.~
(auaila~il~ty of LNG Tranporatlon
Serviced of Rate Sche~ul~ 46, if
the Cust+om~r wishes to use I,NG
Transports#fon Service, t#~e ~ '
Customer or its agents shaif notify
FortisBC Er~er~y ~y fix or ~rnall
prior to 12:U~ Pacific Sfan~ard
Time {or other such time as mad

'fie specified fta~rn time t~ by
ForttsBc energy}and proulde
~artisBC Energy with such
infornnatian as may be requested
by Fortis~C ~ner~y, wht+ch shall
include, but is neat lim~te~ to, the
+~~rstamer's ~es#e~ desired
quantity of LNG and the desired
date and time of arrival of ~.NG at
the Castamer designated
Ic~catio~

~;

C

W
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Utilities Commission Act

DIRECTION NO. 5 TO THE BRITISH COLUMBIA UTILITIES 
COMMISSION

Note: Check the Cumulative Regulation Bulletin 2015 and 2016
for any non-consolidated amendments to this regulation that may be in effect.

[includes amendments up to B.C. Reg. 265/2014, December 22, 2014]
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Definitions

1   (1) In this direction:

"Act" means the Utilities Commission Act;

"applicable customers" means customers of a utility other than 
customers receiving service

(a) under a fixed rate,

(b) in the Fort Nelson service area of the utility, unless the 
Fort Nelson service area no longer has a distinct rate base, or

(c) under the transportation rate schedule;
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"CNG" means compressed natural gas;

"CNG service" means a service that includes one or both of the 
following:

(a) compressing and dispensing of natural gas through 
specialized fuelling facilities or equipment;

(b) transporting CNG using specialized trailers or equipment;

"construction carrying costs" means a return on the feasibility, 
development and capital costs of a facility, equal to the utility's 
weighted average cost of capital, that will be incurred during the 
period ending when the facility enters a utility's natural gas class of 
service rate base;

"contract demand" has the same meaning as in the LNG rate 
schedule;

"CTS expansion project" means any of the following projects:

(a) the project to expand the transmission facilities of 
FortisBC Energy Inc. at and between the Cape Horn Valve 
Assembly and Coquitlam Gate Station;

(b) the project to expand the transmission facilities of 
FortisBC Energy Inc. at and between the Nichol Valve 
Assembly and Port Mann Crossover Station;

(c) the project to expand the transmission facilities of FortisBC 
Energy Inc. at and between the Nichol Valve Assembly and 
Roebuck Valve Assembly;

(d) the project to expand the transmission facilities of 
FortisBC Energy Inc. at and between the Tilbury Gate Station 
and Tilbury LNG Facility;

"EGP project" means the project to expand the transmission 
facilities of FortisBC Energy (Vancouver Island) Inc at and between 
the Eagle Mountain Compressor Station in Coquitlam and an LNG 
Facility in Woodfibre, and at the Port Mellon Compressor Station;

"expansion facilities" means LNG facilities to be constructed, 
owned and operated, after this direction comes into force, by a utility 
at Tilbury Island, Delta, British Columbia;

"extraordinary retirement costs" means asset retirement costs 
from causes not reasonably anticipated when calculating the 
depreciation of the asset;
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"fixed rate" means a charge for natural gas service not subject to 
adjustment based on changes in the revenue requirements of a 
utility;

"letter agreement" means the letter agreement as set out in 
Appendix 3 attached to this direction;

"liquefaction capacity" means the capacity of an LNG facility, 
measured in terajoules per day, to liquefy natural gas to produce 
LNG;

"LNG" means liquefied natural gas;

"LNG agreement" has the same meaning as in the LNG rate 
schedule;

"LNG dispensing service" means the dispensing service referred to 
in sections 3 to 5 of the LNG rate schedule;

"LNG facility" means a facility that produces, stores and dispenses 
LNG and, in some cases, vaporizes LNG;

"LNG rate schedule" means the utility's Liquefied Natural Gas Sales, 
Dispensing and Transportation Service Rate Schedule 46 as set out 
in Appendix 1 attached to this direction;

"LNG revenue variance regulatory account" means an account to 
capture the first 3 annual revenue variances between

(a) the forecast revenues from the LNG rate schedule that are 
used by the commission in setting rates for applicable 
customers, and

(b) the actual annual revenues received under the LNG rate 
schedule;

"LNG service" means one or more of the following services:

(a) procurement of natural gas and electrical power for the 
purposes of LNG production;

(b) procurement of LNG;

(c) transmission and distribution of natural gas to an LNG 
facility;

(d) production of LNG from natural gas at an LNG facility;

(e) storage of LNG;

(f) provision or sale of LNG, including LNG dispensing service;
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(g) use of LNG fuelling stations and fuelling equipment;

(h) transportation of LNG, including LNG transportation 
service;

(i) use of cryogenic receptacles, including, but not limited to, 
tankers, containers and vessels;

"LNG transportation service" means the transportation service 
referred to in section 6 of the LNG rate schedule;

"long-term LNG service" has the same meaning as in the LNG rate 
schedule;

"operating costs", in relation to a facility, means

(a) operating and maintenance expenses,

(b) electricity expenses,

(c) interest expenses,

(d) taxes, including property taxes,

(e) return on equity,

(f) extraordinary retirement costs, and

(g) amounts with respect to the depreciation of the

(i) capital costs,

(ii) construction carrying costs,

(iii) feasibility and development costs,

(iv) sustaining capital costs, and

(v) decommissioning and salvaging costs

determined with reference to the remaining service life of the 
facility, as estimated by the commission in setting rates for 
applicable customers;

"operation period", with respect to phase 1B facilities, means the 
period beginning on the date those facilities begin operations and 
ending 15 years later;

"phase 1A facilities" means expansion facilities to provide

(a) liquefaction capacity of up to 40 terajoules per day of LNG, 
and

(b) storage capacity of between 1.0 petajoules and 1.1 
petajoules of LNG;
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"phase 1B facilities" means expansion facilities other than phase 1A 
facilities, but does not include LNG storage facilities;

"specified agreement" means an LNG agreement for long-term LNG 
service having

(a) a contract term of 10 years or more, and

(b) a contract demand specified for 10 years or more of the 
contract term;

"sustaining capital costs" means capital costs expended for the 
purpose of maintaining or extending the life of an asset;

"transportation rate schedule" means the Large Volume Industrial 
Transportation Rate Schedule 50 of FortisBC Energy Inc. as set out in 
Appendix 4 attached to this direction;

"utility" means

(a) FortisBC Energy Inc.,

(b) FortisBC Energy (Vancouver Island) Inc., or

(c) FortisBC Energy (Whistler) Inc.,

or any of those entities' successor entities on amalgamation, merger 
or consolidation.

(2) In this direction, a reference to a utility referred to in the definition of 
"utility" in subsection (1) includes any successor entities of that utility 
on amalgamation, merger or consolidation.

[am. B.C. Reg. 265/2014, s. 1.]

Application

2   This direction is issued to the commission under section 3 of the Act.

CNG services and LNG services

3   In setting rates under the Act for a utility, the commission must do all of 
the following:

(a) treat CNG service and LNG service, and all costs and 
revenues related to those services, as part of the utility's 
natural gas class of service;

(b) allocate all costs and revenues related to CNG service and 
LNG service to all applicable customers;
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(c) allow recovery of costs of purchasing LNG under the 
agreement referred to in section 5 (1) (b) of this direction.

Expansion facilities

4   (1) The commission must not exercise its power under section 45 (5) of 
the Act in respect of

(a) phase 1A facilities, and

(b) phase 1B facilities, if, on the date construction of phase 1B 
facilities begins, specified agreements are in place 
representing an average of at least 70% of the intended 
liquefaction capacity of the phase 1B facilities for the 
operation period, calculated as follows:

AV = Y/15 

where 

AV  =  the average of the intended liquefaction capacity of phase 1B facilities for the 
operation period; 

Y  =  the sum of the amounts of intended liquefaction capacity of phase 1B facilities 
represented by specified agreements for each year of the operation period. 

(2) In setting rates under the Act for FortisBC Energy Inc., the commission 
must do all of the following:

(a) on January 1 of the year immediately following the year in 
which phase 1A facilities are completed, include in the utility's 
natural gas class of service rate base the sum of the 
following:

(i) the lesser of
(A) the capital costs of the phase 1A facilities, and
(B) $400 million;

(ii) the construction carrying costs for the phase 1A 
facilities;

(iii) the feasibility and development costs incurred on or 
after January 1, 2013;

(b) on January 1 of the year immediately following the year in 
which phase 1B facilities are completed, include in the utility's 
natural gas class of service rate base the sum of the 
following:

(i) the lesser of
(A) the capital costs of phase 1B facilities, and
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(B) $400 million;

(ii) the construction carrying costs for phase 1B 
facilities;

(iii) the feasibility and development costs incurred on or 
after January 1, 2013;

(c) include in the calculation of rates for applicable customers

(i) the annual revenues from the sale of LNG from phase 
1A facilities and phase 1B facilities,

(ii) the annual operating costs of phase 1A facilities and 
phase 1B facilities, and

(iii) the capital costs, construction carrying costs, 
sustaining capital costs, decommissioning and salvaging 
costs and feasibility and development costs respecting 
phase 1A facilities and phase 1B facilities;

(d) allow a utility to establish an LNG revenue variance 
regulatory account for the following 2 purposes, if applicable:

(i) for the operation of the phase 1A facilities;

(ii) for the operation of the phase 1B facilities;

(e) set rates for applicable customers in such a way as to 
allow the LNG revenue variance regulatory account to be 
cleared from time to time, and within a reasonable period by 
allowing the balance to be returned to or recovered from 
applicable customers.

[en. B.C. Reg. 265/2014, s. 2.]

LNG rate schedule and LNG purchase agreement

5   (1) Within 20 days of the date this direction comes into force, the 
commission must do all of the following:

(a) issue an order setting the LNG rate schedule as a rate for 
FortisBC Energy Inc., effective on the date the order is issued;

(b) accept for filing under section 71 of the Act the Gas 
Liquefaction, Storage and Dispensing Service Agreement 
between FortisBC Energy (Vancouver Island) Inc. and FortisBC 
Energy Inc. as set out in Appendix 2 attached to this 
direction;

(c) issue an order setting the agreement referred to in 
paragraph (b) as a rate for FortisBC Energy (Vancouver 
Island) Inc.
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(1.1) Before January 1, 2015, the commission must issue an order 
amending the LNG rate schedule as set out in Appendix 5 attached to 
this direction, effective on January 1, 2015.

(2) The commission must not do anything to amend, cancel or suspend the 
LNG rate schedule, except on application by the utility.

(3) If FortisBC Energy Inc. applies to the commission to amend a charge in 
the LNG rate schedule, the commission must not set the charge by 
reference to charges imposed by other providers providing similar 
services.

(4) The commission must not exercise a power under the Act in a way that 
would directly or indirectly prevent FortisBC Energy Inc. from providing 
LNG dispensing service under the LNG rate schedule.

[am. B.C. Reg. 265/2014, s. 3.]

Transportation rate schedule

6   (1) Within 60 days of the date this section comes into force, the 
commission must issue an order setting the transportation rate schedule 
as a rate for FortisBC Energy Inc., effective on the date the order is 
issued.

(2) In calculating rates for applicable customers, the commission must 
include the annual revenues and operating costs arising from services 
provided under the transportation rate schedule.

(3) Section 5 (2) applies to the transportation rate schedule.

(4) The commission must not exercise a power under the Act in a way that 
would directly or indirectly prevent FortisBC Energy Inc. from providing 
service under the transportation rate schedule.

(5) If the shipper is not creditworthy and has not provided the guarantee 
referred to in section 13.2 (b) of the transportation rate schedule, the 
commission must set the required security amount on the basis of the 
following:

(a) the shipper's creditworthiness;

(b) the contract demand and the contract term of the 
transportation agreement;

(c) the book value of the incremental system upgrades 
constructed, acquired, contracted for or secured by a utility to 
serve the shipper;

(d) any other matter the commission considers relevant.
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(6) Terms used in subsection (4) and not defined in this direction have the 
same meaning as in the transportation rate schedule.

[en. B.C. Reg. 265/2014, s. 4.]

EGP project

7   (1) Within 60 days of the date this section comes into force, the 
commission must, by regulation under section 45 (4) of the Act, exclude 
the EGP project from the operation of section 45 (1) of the Act.

(2) In setting rates under the Act for FortisBC Energy (Vancouver Island) 
Inc., the commission must

(a) on January 1 of the year immediately following the year in 
which the EGP project is completed, include in the utility's 
natural gas class of service rate base the capital costs, 
construction carrying costs and feasibility and development 
costs for the EGP project,

(b) allow the utility to earn a return on the costs referred to in 
paragraph (a), and

(c) include in the calculation of rates for applicable customers

(i) the annual operating costs of the EGP project, and

(ii) the capital costs, construction carrying costs, 
sustaining capital costs, decommissioning and salvaging 
costs and feasibility and development costs respecting 
the EGP project.

[en. B.C. Reg. 265/2014, s. 4.]

CTS expansion projects

8   (1) The commission must refrain from exercising its power under section 
45 (5) of the Act with respect to a CTS expansion project.

(2) In setting rates under the Act for FortisBC Energy Inc., the commission 
must

(a) on January 1 of the year immediately following the year in 
which a CTS expansion project is completed, include in the 
utility's natural gas class of service rate base the capital costs, 
construction carrying costs and feasibility and development 
costs for the CTS expansion project,

(b) allow the utility to earn a return on the costs referred to in 
paragraph (a), and
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(c) include in the calculation of rates for applicable customers

(i) the annual operating costs of the CTS expansion 
project, and

(ii) the capital costs, construction carrying costs, 
sustaining capital costs, decommissioning and salvaging 
costs and feasibility and development costs respecting 
the CTS expansion project.

[en. B.C. Reg. 265/2014, s. 4.]

Letter agreement

9   (1) Within 60 days of the date this section comes into force, the 
commission must issue an order setting the letter agreement as a rate for 
FortisBC Energy Inc. and FortisBC Energy (Vancouver Island) Inc., 
effective, subject to section 2.1 of the letter agreement, on the date the 
order is issued.

(2) Section 5 (2) applies to the letter agreement.

[en. B.C. Reg. 265/2014, s. 4.]

Appendix 1 and Appendix 2

The appendices are not included in this consolidation. The text of the appendices is 
available to read in Volume 56, No. 23 of the British Columbia Gazette, Part II and 
online at http://www.qplegaleze.ca and http://www.bclaws.ca.

Appendix 3 to Appendix 5

[en. B.C. Reg. 265/2014, s. 5.]

The appendices are not included in this consolidation. The text of the appendices is 
available to read in Volume 57, No. 23 of the British Columbia Gazette, Part II and 
online at http://www.qplegaleze.ca and http://www.bclaws.ca.

[Provisions relevant to the enactment of this regulation: Utilities Commission Act, 
R.S.B.C. 1996, c. 473, section 3]

Copyright (c) Queen's Printer, Victoria, British Columbia, Canada
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PRE-APPLICATION PARTICIPANT FUNDING GUIDELINES 
 
 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION – PRE-APPLICATION PARTICIPATION FUNDING GUIDELINES 
 

Pre-Application Participant Funding Guidelines 

Overview 
FEI anticipates filing the 2016 Rate Design Application (2016 RDA) with the British Columbia Utilities 
Commission (BCUC) in October of 2016.1 In advance of the filing, to facilitate the understanding of FEI’s 
upcoming application and to achieve regulatory efficiency, FEI expects to follow a pre-filing consultation 
and workshop schedule consisting of several sessions as shown in Table 1 below.2  
 
FEI recognizes that some stakeholders may require funding to cover their costs for participating in the 
sessions that will occur in advance of FEI filing the 2016 RDA with the BCUC.  As such, this document 
outlines the guidelines for pre-application funding that may be provided by FEI to eligible stakeholders.   
 
FEI will capture any funding provided to stakeholders in the Commission approved 2017 Rate Design 
Deferral Account and, similar to all additions to this deferral account, pre-application stakeholder 
funding will be subject to Commission review and approval.3 
 

Table 1:  2016 RDA Anticipated Pre-Filing Consultation and Workshop Schedule 

Session Date (2016) Duration Purpose of Session 
Introductory 
Application 
Information Session 

February 26 2.5 
hours 

Overview of application timing and purpose, introduction 
of stakeholders and project team members and brief 
issue identification discussion 

Education and 
Background Session 

May 19 1 Day Overview of FEI sales and transportation service, 
including existing rate schedules and service offerings.  
Overview of rate design process, including cost of service 
study, segmentation and rate structure fundamentals.  
Overview of FEI rate design history. 

Session 1 and 1B  June TBD 1.5 Days Discussion of updated Cost of Service Study results and 
allocations related to both delivery and cost of gas.  One 
half day session to be focused on Fort Nelson results. 

Session 2  July TBD 0.5 to 1 
Day 

Discussion of results from segmentation analysis and any 
proposed changes to rate schedules and rate design 

Session 2B July TBD 0.5  to 1 
Day 

Discussion of options and proposed changes to 
Transportation related services 

Session 3 and 3B August TBD 1.5 Days Discussion of proposed changes to Terms and Conditions 
of Service and updated results and analysis from previous 
sessions.  One half day session to be focused on Fort 
Nelson results. 

 
 

1  In accordance with Order G-21-14 the 2016 RDA must be filed by December 31, 2016. 
2  Please note that Table 1 was amended based on the information received at the February 26, 2016 workshop.   
3  Decision accompanying Order G-86-15, Section 3.3 page 24 and Directive 21 as identified in Section 5.  
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FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION – PRE-APPLICATION PARTICIPATION FUNDING GUIDELINES 
 
Eligibility 
The following stakeholders are eligible to request for funding if they: 

• represent a ratepayer group(s); or 
• clearly demonstrate that they do not have the means to fund their own participation.   

 
Further, consistent with current BCUC Participant Assistance/Cost Award Guidelines (Order G-72-07), FEI 
will also consider whether the stakeholder’s participation in the pre-application process is likely to meet 
the “substantial interest in a substantial issue” criterion as it may relate to the 2016 RDA.4 
 

Eligible Costs and Rates 
Eligible costs will be limited to time associated with preparation for and attendance of the sessions 
listed in Table 1 above and may include meal and travel costs for out of town participants.   
 
FEI will use the Legal Fee, Consultant and Travel Rates as set out in Appendix A to Order G-72-07 as a 
guideline when evaluating budget and cost award requests from stakeholders.  These include daily legal 
fees in the range of $1,200 to $1,800 per day, daily consultant fees in the range of $640 to $1,450 per 
day, case manager fees to a maximum of $500 per day, daily meal allowances of $49 per day, mileage 
rates of $0.54/km and economy airfare.5 
 
FEI will treat pre-application session participation based on one-half or one proceeding day, depending 
on the actual length of each session.  Where reports or other material are circulated in advance to 
participants for review in preparation for the session, the ratio of two to one will apply (i.e., one 
preparation day per 0.5 day session, or 2 preparation days per one session day).  Where materials are 
not circulated, the workshop attendance will be treated based on the actual length (one-half day or one 
day). 
 

Budget Submissions 
Stakeholders eligible for funding must submit a budget of their funding request to FEI by April 29, 2016.  
This funding budget must provide an estimate of hours broken down by category (legal counsel, 
consultant, applicable daily rate(s), and applicable travel or disbursement costs).   This funding budget 
must be in written form and provided by way of a letter addressed to FortisBC Energy Inc. Regulatory 
Services and submitted to Gas.Regulatory.Affairs@fortisbc.com. 
 
FEI will confirm receipt of the funding request and will contact the stakeholder by May 16, 2016 if there 
are any concerns with the budget as submitted. 
 

4  Appendix A to Order G-72-07, page 1 
5  Please note that FEI does not expect stakeholders to seek reimbursement for foregone earnings for the pre-

application process.  Further, the mileage rate has been updated based on the reasonable per-kilometre 
allowance rate for 2016 as provided by the Canada Revenue Agency (http://www.cra-
arc.gc.ca/tx/bsnss/tpcs/pyrll/bnfts/tmbl/llwnc/nntx-eng.html).  

 PAGE 2 

                                                           

mailto:Gas.Regulatory.Affairs@fortisbc.com
http://www.cra-arc.gc.ca/tx/bsnss/tpcs/pyrll/bnfts/tmbl/llwnc/nntx-eng.html
http://www.cra-arc.gc.ca/tx/bsnss/tpcs/pyrll/bnfts/tmbl/llwnc/nntx-eng.html


 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION – PRE-APPLICATION PARTICIPATION FUNDING GUIDELINES 
 
Cost Award Submissions 
Stakeholders must submit to FEI (Gas.Regulatory.Affairs@fortisbc.com) an itemized invoice for funding 
within 60 days of the final pre-application session.   The invoice must provide a breakdown of costs by 
category, including applicable GST/PST, the hours claimed, applicable daily rates, and disbursements as 
well, itemized travel costs and receipts if applicable.  The invoice must also provide a breakdown of costs 
directly attributable to the Fort Nelson Service Area, if applicable.  Where the actual cost award requests 
are more than $500 of the submitted funding budget, the stakeholder must also provide a comparison 
to the funding budget and a discussion of reasons for the variance.  The invoice must state clearly who 
the amount is payable to, including the mailing address.   
 
FEI will confirm receipt of the invoice and will contact the stakeholder if there are any concerns with the 
request for payment as submitted.   
 
FEI will determine the entitlement to a full or partial payment taking into account these guidelines, the 
variance from the budgeted cost and any supporting information provided by the stakeholder. 
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STAKEHOLDER FEEDBACK, NOTES AND ACTION ITEMS 
 
 



2016 Rate Design Application 

FortisBC Energy Inc. (FEI) 

Stakeholder Introductory Information Session 

February 26, 2016 
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Agenda 

Rate Design Application Overview 

• Anticipated process & schedule 

• Scope of application 

• Topics to be addressed as currently planned 

Roundtable  

• General areas of interest 

• Topics and issues that you would like to see FEI address with this 
Application 

• Feedback on process & schedule as currently planned 

Stakeholder Funding  

• Guidelines for funding stakeholder participation prior to Application filing 

• Process for receiving funding 

Next Steps 
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FEI Rate Design History 

• 2012 FortisBC Energy Utilities (FEU) Common Rates, Amalgamation and 
Rate Design Application 

 Approval by Commission Order G-21-14, (and in accordance with Order in Council No. 300), to amalgamate 

FortisBC Energy Inc., FortisBC Energy (Vancouver Island) Inc. and FortisBC Energy (Whistler) Inc., and to adopt 

common rates effective January 1, 2015 (with three year phase-in period) 

 Main purpose of rate design information in this proceeding was to demonstrate that FEVI and FEW could be 

added to existing FEI rate schedules  

• 2010 and 2011 Revenue Requirements Application 

 Revenue deficiencies or surpluses flowed through to volumetric and demand charges only; with basic 
and admin charges to remain at existing levels 

• 2004 Customer Choice Unbundling Program 

 Unbundling of the gas supply costs for Core Market customers, small and large commercial in 2004 and 
residential in 2007 

 Separation of the Gas Cost Reconciliation Account (GCRA) into two deferral accounts, the Commodity 
Cost Reconciliation Account (CCRA) and the Midstream Cost Reconciliation Account (MCRA) 

 Otherwise largely retained the same rate design for gas costs 

 

This will be the first Rate Design Application covering the amalgamated entity 
Application required to be filed by December 31, 2016 in accordance with 

the Amalgamation Reconsideration Decision 
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FEI Rate Design History 
• 2001 Rate Design 

 Rebalancing of residential and large industrial rates as a result of a negotiated 
settlement process 

 Higher basic charges to be more in line with fixed costs 

• 1996 Rate Design 

 Rebalancing of residential and large industrial rates as a result of negotiated 
settlement process 

 Higher basic charges more in line with fixed costs 

• 1993 Rate Design (“Phase B”) 

 Development of postage stamp Core  Market rate class basic and delivery rate 
structures while maintaining regional large industrial rate structures 

 Development of the GCRA deferral account 

• 1991 Rate Design (“Phase A”) 

 Gas cost allocation methodology responding to the deregulation of the gas 
supply environment 

 Development of regional Core Market gas cost rates for each of the FEI service 
areas 
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FEI Gas Tariff Rate Schedules 

Residential 
Service 

Rate Schedule 1 – Residential Service 

Rate Schedule 1B – Residential Biomethane Service 

Rate Schedule 1U – Residential Unbundling Service 

Small 
Commercial 
Service 

Rate Schedule 2 – Small Commercial Service (<2,000 GJs) 

Rate Schedule 2B – Small Commercial Biomethane Service 

Rate Schedule 2U – Small Commercial Unbundling Service 

Large 
Commercial 
Service 

Rate Schedule 3 – Large Commercial Service (>2,000 GJs) 

Rate Schedule 3B – Large Commercial Biomethane Service 

Rate Schedule 3U – Large Commercial Unbundling Service 

General 
Firm Service 

Rate Schedule 5 – General Firm Service (Demand Charge) 

Rate Schedule 5B – General Firm Biomethane Service 
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FEI Gas Tariff Rate Schedules 

Distribution 
Rate 
Schedules 

Rate Schedule 4 – Seasonal Firm Service 

Rate Schedule 6 – Natural Gas Vehicle Service (Gas Stations) 

Rate Schedule 6P – Public Service (Surrey Ops Pump) 

Rate Schedule 7 – General Interruptible Service 

Transportation 
Rate 
Schedules 

Rate Schedule 22 – Large Volume Transportation (Min Quantity of 12,000 GJs per Month) 

Rate Schedule 23 – Commercial Transportation Service (>2,000 GJs)  

Rate Schedule 25 – General Firm Transportation Service (Demand Charge) 

Rate Schedule 27 – General Interruptible Transportation Service 

Rate Schedule 50 – Large Volume Industrial Transportation 

Other Rate 
Schedules 

Rate Schedule 11B – Biomethane Large Volume Interruptible Sales 

Rate Schedule 14A – Term and Spot Gas Sales 

Rate Schedule 36 – Commodity Unbundling Service (Terms and Conditions) 

Rate Schedule 46 – LNG Sales, Dispensing and Transportation Service 
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Process & Schedule as Currently Planned 

Milestone Anticipated Date Notes 

Session 1:  Preliminary Allocation 

Recommendations for Discussion 

June 2016 Review of delivery & cost of gas COSA 

and potential rebalancing impacts 

Session 1B:  Fort Nelson Preliminary 

Recommendations for Discussion 

June 2016 To be held in Fort Nelson 

Session  2:  Segmentation & Rate Design 

Recommendations 

July 2016 Discussion of options and proposed 

changes to rate schedules and rate 

design 

Session 2B:  Transportation Model Recommendations 

for Discussion 

July 2016 Discussion of options and proposed 

changes to Transportation related 

services 

Session 3:  Proposed Changes to Terms & 

Conditions and Updated Results & 

Recommendations from Sessions 1 & 2 

August 2016 Proposals are expected to form the 

basis of the Application 

Session 3B: Fort Nelson Proposed Changes to 

Terms & Conditions and Updated Results & 

Recommendations from Sessions 1 & 2 

August 2016 To be held in Fort Nelson 

Application Filed October 2016 Early October filing planned 

Effective Date for Rates that reflect Decision January 1, 2018 Date aligned with completion of 

phase-in to common rates 
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FEI’s Public Consultation Session 

Expectations 
Material 
for Review 

Target of minimum 2 weeks in advance of each planned 
session 

Ex. COSA study results, allocation options, segmentation 
analysis, proposed changes to terms and conditions, 
balancing charge recommendations and options, etc. 

Interactive 
and 
Efficient 

Active stakeholder participation and focused  feedback 

Anticipated brief presentation with majority of time 
allocated for discussion 

Each session expected to be a minimum of ½ day but 
may extend the entire day 
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Application Scope 

General Cost Allocation Methodologies- how costs are broken down 

Customer Segmentation- how customers are grouped 

Rate Structure Design- how costs are recovered 

Gas Costs Cost Allocation Methodologies 

Review of Transportation Model, including balancing service 

Potential new capacity service for Transportation customers 

Terms and 
Conditions 

Tariff changes (housekeeping as well changes to reflect segmentation and rate 
structure changes, if any) 

Fort 
Nelson 

Common rate evaluation 

Stand alone cost allocation, rebalancing and rate design 

Out of 
Scope 

Bypass and special contract rates  

Rate Schedule 46 (LNG) and Rate Schedule 50 (Large Volume Contract 
Transportation)  
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Key Topics to be Addressed 

Cost Allocation 

•LNG 
infrastructure 
related costs 
(Tilbury & Mt. 
Hayes) 

• Impact of major 
projects such as 
the Lower 
Mainland 
Intermediate 
Pressure System 
Upgrade Project 

•Southern 
Crossing Pipeline 
allocation 

•Rebalancing 

Segmentation 

•Appropriateness 
of existing 
segmentation 

•Lower volume 
residential 
customers 

•Multi-family 
dwellings 

•District Energy 
Systems that use 
Natural Gas for 
system peaking 
and back-up 

Rate Design 

•Fixed and 
variable 
components 

•Demand charges 

•NGT Fueling 
Station OH&M 
Charge 

•Balancing 
charges 

Other? 

•Roundtable 
discussion 

•Topics that 
develop through 
consultation 
process 
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Roundtable Discussion 

• General areas of interest pertinent to this Application 

• Topics and issues that you would like to see FEI 

address with this Application 

• Feedback on process & schedule 
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Stakeholder Funding for Pre-application 

Consultation Sessions 
• FEI will provide document by March 30th regarding the 

guidelines for pre-application funding 

• Subject to changes to PACA guidelines, FEI expects to 

follow a process and funding model similar to the 

currently established PACA guidelines 

 Any participant who intends to participate in the consultation 

process must submit a budget estimate to FEI by Friday, April 29th  

 FEI expects that costs will be limited to time associated with 

session preparation and attendance 

 Funding will be limited to stakeholders representing ratepayer 

groups and other stakeholders that have demonstrated not to have 

the means to fund their own participation without assistance 
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Next Steps 

Documentation 

•FEI will distribute notes from this Information Session by Friday, March 4th 

Funding 

•Subject to changes to PACA guidelines and the pre-application funding document 
provided by FEI, Stakeholders should plan to submit funding estimates by April 29th 

• If there are any concerns, you will be contacted by FEI by May 16th  

Communication 

•FEI Gas Rate Design website will be established in the coming months 

Session 1 

•Preparation for Session 1 and 1B that is expected to occur in June to discuss and 
evaluate preliminary recommendations 
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Find FortisBC at: 

Fortisbc.com 

 

604-576-7000 

 

For further information, 
please contact: 

Gas.Regulatory.Affairs@fortisbc.com 
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2016 FEI Rate Design Application 
Draft List of Past BCUC Directives 

FEI Application/Proceeding BCUC Order 

No. 

Date Applicable Directive(s)/Reference 

FortisBC Energy Utilities (FEU) 

Application for Reconsideration and 

Variance of Commission Order G-26-

13 on the FEUs’ Common Rates, 

Amalgamation and Rate Design 

Application 

G-21-14 February 

26, 2014 

5. The FEU is to file a rate design application for the 

Amalgamated Entity no later than two years after the 

effective date of the amalgamation of the FEU and Terasen 

Gas Holdings Inc. 

 

Page 19 of the Decision (from Section Fort Nelson): 

The Commission Panel agrees there would appear to be a 

logical inconsistency in maintaining regional rates for Fort 

Nelson. However, the Panel also notes that the Fort Nelson 

and District Chamber of Commerce, which intervened in both 

the Original Application and the Reconsideration 

Application, took no position on the Reconsideration 

Application as no reconsideration of rates as applicable to 

Fort Nelson was sought. The FEU may want to address this 

apparent inconsistency in its next rate design application. 
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FEI Application/Proceeding BCUC Order 

No. 

Date Applicable Directive(s)/Reference 

FEI Application for Approval to 

Amend the Balancing Charges for 

Rate Schedules 23, 25, 26 and 27 

G-187-14 December 1, 

2014 

2. FEI is directed to file a rate design application on Monthly 

Balanced Transportation Service by no later than one year 

from the date of this order. 

FEI Application for Reconsideration 

of Order G-187-14 to Amend the 

Balancing Gas Charges for Rate 

Schedules 23, 25, 26 and 27 

G-135-15 August 13, 

2015 

1. The deadline for FortisBC Energy Inc. to file a Monthly 

Balancing Rate Design Application is extended to December 

31, 2016. 
 

2. FortisBC Energy Inc. shall apply for a rate design on 

Monthly Balanced Transportation Service either as part of a 

broader rate design application as ordered by G-21-14, or as 

a separate filing along with the broader rate design 

application no later than December 31, 2016. 
 

3. FortisBC Energy Inc. is directed to add the following to the 

list of issues to be reviewed in the rate design on Monthly 

Balanced Transportation Service: 
 

• The appropriateness of the business practice of allowing 

transfers of imbalances between daily balanced and 

monthly balanced accounts. 

• The extent of FEI's use of core gas cost resources to 

balance the overall transportation service imbalances for 

each day and the cost to the core customers. 
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FEI Application/Proceeding BCUC Order 

No. 

Date Applicable Directive(s)/Reference 

FEI Response to British Columbia 

Utilities Commission Order G-105-15 

– Directive to Recalculate the 

Overhead and Marketing Charge 

G-105-15 Filed August 21, 

2015 

On page 3 of the compliance filing, FEI stated the 

following: 

 

An updated Cost of Service Allocation (COSA) Study will 

be provided in the Comprehensive Rate Design 

Application (to be filed in 2016). FEI believes that the 

updated COSA will provide a more meaningful basis on 

which to conduct a further review of the OH&M charge 

for fueling station services. More specifically, the direct 

allocation of overhead and marketing dollars will be 

considered as a part of the COSA and may result in 

changes that affect the OH&M charge applicable to the 

CNG and Liquefied Natural Gas fueling station services. 

Thus, both FEI and the Commission will be in a more 

informed position to evaluate and review the OH&M 

charge following the update of the COSA study. 
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FEI Application/Proceeding BCUC Order 

No. 

Date Applicable Directive(s)/Reference 

FEVI Application for Approval of 2014 

Revenue Requirements and Rates 

G-15-14 May 23, 

2014 

Page 15 of the Decision: 
 

5.1.3 Industrial Demand 
 

For the 2014 test year, FEVI forecasts no customer growth for 

the Industrial customers (Exhibit B-1, p. 24). Demand from 

the Industrial rate classes is forecast to remain at 

approximately 23.2 PJs based on current contracts (Exhibit B-

10, BCUC IR 2.5.1). FEVI states in response to CEC IR 1.5.4 that 

in the Industrial rate group, a very small number of customers 

account for the majority of the load, which is why the 

Industrial customer group did not experience a corresponding 

increase in demand relative to customer additions (Exhibit B-

3, p. 9). FEVI further states in response to CEC IR 1.4.3 that it 

is heavily reliant on throughput and revenue from two major 

Industrial customers: (i) the Vancouver Island Gas Joint 

Venture and (ii) BC Hydro for Island Generation in Campbell 

River 

(Exhibit B-3, p. 6). 
 

FEVI submits in its response to BCUC IR 2.5.2 that it will 

review the methodology for its Industrial demand forecast 

in its next rate design (Exhibit B-10, p. 20). 
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FEI Application/Proceeding BCUC Order 

No. 

Date Applicable Directive(s)/Reference 

FEVI Application CPCN Application to 

Enter into a Storage and Delivery 

Agreement and FEI Application to Enter 

into a Storage and Delivery Agreement 

C-9-07 November 15, 

2007 

Page 78 of the Decision (from Section 8.0 COST RECOVERY): 

 

In Reply, TGVI submits that it has not requested that the 

Commission approve any rate design proposal or any allocation of 

the costs or revenues associated with the Project as part of this 

Application. The Application includes illustrative cost allocations, 

but TGVI argues that the allocation of costs and the design of rates 

should be dealt with in a later proceeding, and that the regulatory 

review of this Application is not the appropriate venue for a rate 

design and cost allocation debate. TGVI also notes that both BC 

Hydro and BCOAPO agree in their Final Submission that allocation 

issues should not be determined in this proceeding (TGVI Reply 

Submission, p. 3). 

 

The Commission Panel considers the two cost allocation 

approaches were included to illustrate the potential range of rate 

impacts between the LNG and P&C alternatives. The Commission 

Panel agrees with TGVI, BC Hydro and BCOAPO that matters of 

cost and revenue allocation should be considered in a future rate 

design application. Therefore, the Commission Panel determines 

that, as per the Application, rate design is not part of this Decision 

and is not required for the other determinations the Commission 

Panel is required to make in this Decision. 
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FEI Application/Proceeding BCUC Order 

No. 

Date Applicable Directive(s)/Reference 

FEI Application for Approval of Rate 

Schedule 22 Tariff Supplement No. G-

21 Firm Transportation Service 

Agreement for Central Heat 

Distribution Ltd. (Creative Energy 

Vancouver Platforms Inc.) 

G-128-05 December 1, 

2005 

1. The Commission approves for Terasen Gas, Tariff 

Supplement No. G-21 to provide firm transportation 

service to Central Heat, effective November 1, 2005, 

subject to the review of the Tariff Supplement No. G-21 

rates in the next Terasen Gas rate design proceeding. 

FEI Application for a CPCN for the 

Southern Crossing Pipeline Project 

G-51-99 May 21, 1999 Page 51 of the Decision (from Section 7.4 Customer 

Views): 

 

The Lower Mainland Large Volume Gas Users Association 

(“LMLGUA”) opposed the SCP in its February submission 

but did not provide further evidence or make final 

argument in the hearing (Exhibit LMLGUA-1). The 

Commission notes that the LMLGUA opposes the SCP 

because of a concern that some costs of the pipeline will 

be allocated to LMLGUA members. This rate design 

matter will be dealt with in a future proceeding but the 

Commission anticipates that all ratepayers who benefit 

from the SCP, directly or indirectly, will contribute to its 

costs in proportion to the benefit it provides to each rate 

category. 
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Meeting: Stakeholder Information Session 

Date: February 26, 2016 

Time: 9am to 11am 

Location: BCUC Hearing Room, 12th Floor, 1125 Howe Street, Vancouver 

Facilitator: Michelle Carman, FEI 

Participants: Andrews, Bill (BCSEA); Braithwaite, Tannis (BCPIAC); Caumanns, Nick (Cascadia Energy); 
Connelly, Steve (Cascadia Energy); Craig, David (CEC); Dixon, Tom (Access Gas ); Doyle, 
Gordon (BC Hydro); Fuhr, Ken (Independent Energy Consultants) via teleconference; 
Hackney, Tom (BCSEA) via teleconference; Langley, James (Sentinel Energy Mgmt); Marr, 
Cathy (BCUC); McCordic, Mary (Shell Energy); Morrow , Kirby (Absolute Energy); Running, 
Melissa (Absolute Energy); Vandersteen, Bev (Fort Nelson & District Chamber of 
Commerce [FNDCC]) via Teleconference; Walsh, Sarah (BCUC); Weafer, Chris (CEC);  

FEI 
Attendees: 

Bevacqua, Ilva; Carman, Michelle; Gosselin, Rick; Gravel, Colleen; Hill, Shawn; Hill, Song; 
Hodgins, Kevin; Hopping, Uschi; Moore, Ed; Salbach, Stephanie; Sinclair, Corey;  

Material 
Provided 

Presentation and Draft List of Directives attached following notes. 

Agenda: 1. Welcome and Introductions  

2. Overview of Application 

 Anticipated Process & Schedule 

 Scope 

 Topics to be Addressed  

3. Roundtable 

 General areas of interest 

 Topics and issues that you would like to see FEI address with this Application 

 Feedback on anticipated process & schedule  

4. Stakeholder Funding 

 Guidelines for funding stakeholder participation prior to Application filing 

 Process for receiving funding 
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Meeting Summary and Notes 

 Feedback FEI Response 

SUMMARY OF QUESTIONS/COMMENTS DURING PRESENTATION: 

1.  Clarity of Scope  

CEC (David Craig), CEC (Chris Weafer), BCSEA (Bill Andrews) 

 The importance of clarity regarding the scope of the application 
was discussed.  It was noted that FEI must be clear regarding 
what is in and out of scope and it would be helpful to elaborate 
on the justification for why something is considered out of 
scope.   

 It is important for everyone involved to understand how items 
out of scope affect the various components of the Application 
(i.e. cost of service study, terms and conditions, rate proposals). 

 FEI will clearly identify out of scope items through the 
workshop process and will discuss why certain items are out of 
scope and how they may affect the other components of the 
Application as a result. 

 Further, based on the feedback received at the information 
session, FEI will be providing a rate design education session 
before the first workshop in June that will be open to all 
stakeholders interested in attending. As a part of this session, 
FEI will cover topics like Bypass rates, the Main Extension Test, 
the Biomethane Program and other topics/service offerings 
that are expected to be out of scope for this proceeding.   

2.  Impact of Future Major Capital Projects  

CEC (David Craig),  BCUC (Cathy Marr) 

Will the Application consider the impacts of approved CPCNs such 
as the Lower Mainland Intermediate Pressure System Upgrade 
project, LNG investments, the Woodfibre project and other major 
capital projects such as potential future interior transmission 
system projects?  

 Yes, FEI will be considering various scenarios, including the 
impact of expected future significant capital projects. 

 A desired outcome of this Application is to set in place rates 
that will continue to make sense when such projects are 
complete and embedded in rates. 
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 Feedback FEI Response 

3.  Alignment with other FEI Filings 

CEC (David Craig) 

 The importance of alignment with other FEI Applications and 
reports was discussed.  To the extent that FEI can be consistent 
amongst all applications, and where deviations are necessary 
point them out and explain them, will greatly aid in review and 
understandability. 

 For example, consistency with the Long Term Resource Plan in 
terms of major capital projects will be one area of importance.   

FEI agrees that this type of consistency is important.  While timing 
differences in filings may lead to more recent information and 
variations in forecasts, FEI will endeavor to be as clear as possible 
and explain differences where relevant and necessary. 

COMMENTS DURING ROUNDTABLE DISCUSSIONS: 

4.  Cascadia Energy (Nick Caumanns)  

Industrial customers transportation service – rules, balancing rules, 
day-to-day activities and costs.  Looking out for our transportation 
customers and how costs are allocated to them, what they will be 
paying in the future vs. other rate classes.  Hope end of day end up 
with much more streamlined process, lots of complicated rules, 
supportive of anything that streamlines it.  Currently there are 
various kinds of groups, those were relevant years ago, but perhaps 
not any more, gas business has changed, people more responsive 
to change, those things to be simplified.  Rates for our customers, 
rules.  Process after application filed – is it a hearing? 

 What we are doing leading up to the application is to ensure it 
is as comprehensive as possible, once we have filed there may 
be other workshops or technical workshops, filing in the fall 
gives us a year for process and decision, whether we end up 
going to an NSP, written hearing, etc. that will be determined 
when we go through the process.   

 More to come, this is the lead up. 

5.  BCOAPO (Tannis Braithwaite) 

Cost of service allocations, whether it needs to be updated, how 
being done, breakdown between fixed and variable charges, low 
volume residential customers, terms and conditions around 
reconnections and disconnections, disproportionally impact certain 
groups of customers.  No concern with process. 
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 Feedback FEI Response 

6.  CEC (Chris Weafer) 

Act for commercial customers, broad interest.  Will be active on the 
key topics, approach Bonbright principles, will review from that 
perspective.  Other topics of interest more definition around 
bypass, what is out of scope, impact of those, interaction with other 
processes, no surprises down the road.  Good benefit of BCH 
process was much more elaborate, tie into participants in the 
North.  Seeing the whole picture on the Application.  Key topic is 
COSA, balancing, value to consider making available funding for 
ensuring utility is doing best practices, ratepayers get assurance or 
comfort of resources in the workshop process.  Testing by an 
expert.  How do you see if there is another proposal and how you 
see it happening?  If something is not in your analysis or in other 
jurisdictions, are you open to feedback?  Timing, no comments 
other than a few other material processes with BCH etc. 

 It is challenging for participants and we expect we will go 
through the FN results here and then up there.   

 Expert review, worth considering how we might implement.   

 Feedback can be provided at sessions or in advance of sessions, 
as soon as we can respond, we will.  My expectation is the 3rd 
session in August we can discuss results on.   

 We are open to feedback within reason, if there are certain 
things that will not work in this jurisdiction, then it may be 
discounted at the start, but reasonable, valid alternatives we 
are open to.   

 The filing date is fairly firm, but if we go into this and see there 
is a completely different process we can step back and re-
evaluate.   

 As soon as you identify something, contact us, let us know, we 
will start evaluating immediately.   

 We are planning to get a website up and running as an effective 
way to share with stakeholders.   

 We sincerely want results that help us create an application 
that we all feel we have done good work, we may not agree 
and will work through issues, but we want to reflect the 
feedback from our customers.  Balancing competing interests, 
fair rates, reflect how customers use the system, feedback and 
ideas are very important.   
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 Feedback FEI Response 

7.  CEC (David Craig) 

Fortis has been looking at remote community connection, whether 
that might be a CNG service, interested in whether we will be 
looking at that and some scenarios and different rate perspectives 
as to how those might be treated as part of the system, extension 
may not be physical pipe, but an equivalent type of connection.  
GHG concerns as a backdrop to the extent that there is policy issues 
or scenarios that may be relevant to be looked at and whether or 
not they impact cost allocations or rate designs.  An area worth 
canvasing.  Municipalities intending to have an interest in DES, 
finding challenging, to the extent that there is a scenario or future 
for how those may evolve and impacts to the RDA processes, 
potentially broader range of Municipal concerns.  Greenhouse 
growers, unique use of natural gas, use CO2 as well as heat, 
produce energy for lighting, long-term concerns with how those 
things will develop in the future, would be relevant for CEC to be 
involved with the discussion.  Whole Gas system, in part designed 
from the point of view of the peak requirements, we don’t have 
rate design that addresses the peak, would like some discussion 
about – rates that we charge that addresses peak. 

 Certainly, we will be considering those systems and their 
potential impacts; although, we may not be able to rely on data 
because of the small customer base, but some of the scenarios 
will be considered.  

  GHGs will be addressed and underlying principles, including 
potential changes to legislation.   

 Yes, we will discuss rates that address the peak requirements of 
the system 

8.  BC Hydro (Gord Doyle) 

General interest, interest around multi-family Rate Schedule 5/25. 
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 Feedback FEI Response 

9.  BCUC (Sarah Walsh) 

 Commission staff will participate in your utility led workshop group 
and any related discussions regarding the FortisBC Energy Inc. 
2016 Rate Design Application workshop process in a 
Clarification/Information Provider role in an effort to promote the 
efficiency and effectiveness of the Commission through greater 
communication with FortisBC Energy Inc. and/or to gain an 
understanding of the issues and context around certain matters.    

 In the Clarification/Information Provider role staff may ask 
clarifying questions and inform the group of applicable regulatory 
information such as on legislation, orders, decisions, regulatory 
process information, Commission-stated issues, and government-
stated policy issues. In the event that the discussions evolve into 
consensus building staff would excuse themselves from 
participation in the group. Commission staff may be involved in 
the review of any application to the Commission related to the 
work of this group.  

 As a quasi-judicial tribunal, the Commission must maintain an 
independent, arms-length relationship with the companies it 
regulates.  Commission staff do not have voting privileges and will 
not be taking minutes/notes or a leadership role for the group. 
Commission staff cannot advocate for specific interests or interest 
groups, recommend ideas or solutions, take positions on issues, or 
provide written support for the work of the group.  

 Commission staff involvement in a group cannot be claimed as 
endorsement for any projects or initiatives presented at the group. 
Under the Utilities Commission Act only Commissioners have 
decision-making power and any information provided by 
Commission staff is non-binding on the Commission. 
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 Feedback FEI Response 

10.  BCUC (Cathy Marr) 

List of past directives, will be asking the Compliance Group to 
review and confirm.  Industrial T- service. 

 

11.  Absolute Energy (Melissa Running) 

Anything related to bypass rates, gas supply backstopping, 
balancing rules, changes, have input into changes.  No issues with 
the schedule. 

 

12.  Access Gas (Tom Dixon) 

Interest in changes to rate structure across all customer groups, 
transportation service managed going forward, interested in 
hearing new service offering for T-south.  No issues with process or 
schedule. 

 

13.  Shell Energy (Mary McCordic) 

Transportation rates and operational issues with respect to T 
Service.  No issues with schedule. 
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 Feedback FEI Response 

14.  BCSEA (Bill Andrews) 

Interest in GHG and EEC and how those play out in terms of rate 
design, whether subtle or not engaged at all.  Involved in BCH RDA 
which is different where supply is part of the price.  Process is 
valuable to us to have materials in advance to process what may 
affect our interests and what not.  BCH process found useful the 
minutes recorded comments that were made, whether or not BCH 
agreed with them, and had a consideration memo, about this 
comment was made, and stated their position – agree, disagree, 
will look at further, better to know the stage of the dialogue.  One 
of the things BCH would say ask for input on an issue, 5 options, we 
don’t think certain options warrant further exploration, what do 
you think, and based on feedback may or may not impact what they 
pursued.  Particular issues rates for regional communities (Fort 
Nelson, Revelstoke, and new community concepts and MX 
discussion).  Terms and conditions for Low Income customers, if 
there are mechanisms for RDA in the gas sector affecting 
conservation would be interested in pursuing, has not been done in 
the past, and we’re not necessarily saying there should be. 

 FEI has heard a lot of positive feedback regarding the BCH Rate 
Design consultation process.   

 FEI is interested in suggestions and experience learned through 
that process to help facilitate effective and efficient workshops 
for FEI Rate Design. 

 

15.  Sentinel Energy (Jim Langley) 

Non-core, industrial transportation customers, COS allocation if still 
appropriate, balancing rules, gas supply, transport.  No problem 
with schedule. 

 

16.  BCSEA (Tom Hackney) 

Nothing further to add. 

 

17.  Independent Energy Consultants (Ken Fuhr)   

Concur with Jim Langley. 
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 Feedback FEI Response 

18.  FNDCC (Bev Vandersteen) 

When notes are done, will a list of participants be included?  No 
issues with the schedule other than it is summer, may pose 
participation issues.  Bring good concise information about how 
ratemaking takes place and what all goes into the end rate that the 
consumer pays. 

 Yes, list of participants will be in the note.  

 FEI sees tremendous value in providing an education session to 
members of the Fort Nelson community as well as other 
stakeholders 
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Action Items and Next Steps 

 Item Responsibility 

1.  Notes from session today will be out by March 4 FEI 

2.  Funding information, stakeholders to provide 
pre-application funding estimates by April 29, 
and FEI will advise of concerns by May 16 

FEI to send out guidelines by March 30th 
Stakeholders to submit estimates by April 29th 

3.  Review of Past Directives- Participants asked to 
review draft list of past directives provided at 
the session and advise FEI if they are aware of 
any omissions 

Participants 

4.  Rate Design Website will be up and running in 
the coming months 

FEI 

5.  FEI to hold education session(s) before sessions 
currently planned for June 

FEI 

6.  Preparations for sessions 1 and 1B in June and 
material to be sent out 2 weeks in advance 

FEI  

7.  Reach out to FEI with thoughts, concerns, if you 
want to meet. 

All participants 
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Purpose 

To provide 
context and 
information 

in support of 
the 

forthcoming 
Application 
workshops 

• Physical system and assets used to 
move natural gas in BC 

• Services provided by FEI and the rate 
schedules that apply to these services 

• General rate design topics and 
concepts 

Focused and effective workshops where we can review results, 
evaluate proposals and collaborate on potential alternatives 
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Part I:  Gas Supply Fundamentals, Essential Services Model and 
Transportation Model Overview 

• Introduction 

• Michelle Carman, Manager, Rate Design and Tariffs 

• Gas Supply Basics and Essential Services Model 

• Rohit Pala, Resource Development Manager 

• Transportation Model Overview 

• Stephanie Salbach,  Transportation Services Manager 

Part II: Rate Design Fundamentals & Tariff Overview 

• Introduction 

• Michelle Carman 

• Cost of Service, Segmentation and Rate Design Concepts 

• Richard Gosselin, Manager, Cost of Service 

• Tariff Rate Schedules and Services Overview 

• Colleen Gravel, Tariff, Rate Design and Projects Manager 

Agenda 
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INTRODUCTION 
Part I 
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Application Context 

Depreciation & 
Amortization

Commodity 
Costs 

OM & A

Depreciation &
Amortization

Delivery
Charge

Basic 
Charge

Revenue Requirement 

Cost Allocation 

Rate Design 

How Big is the 
Pie? 

How do you 
Slice the Pie? 

How do you 
Pay for the 

Slice? 
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Gas Wells 

Producing 
Basin 

Compressor 
Stations 

LNG 

Interconnect 
(Meters / Regs) 

Large Volume 
Customer 

Gas Processing 
Plant 

Distribution Mains 

Meter/ Regulator 

Underground 
 Storage 

Residential 
Customer 

Commercial 
Customer 

Transmission Lines 

All Components Affect Rate Design 
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AECO/NIT 

Kingsgate 

Sumas 

• The Essential Services 
Model (ESM) is in place to 
ensure Gas gets from 
supply hubs to our service 
territory 

 
• Sales service picks ups the 

gas that the ESM delivers 
and moves it through the 
system to customers   

 
• Transportation service 

allows customers to bring 
gas to our system at specific 
points whereby we take 
possession and deliver   

 

Station 2 

Inter-
connect 
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Overview of FEI Services & Rates 

58% 

2% 

40% 

Throughput 

“Storage and Transport” also referred to as “Midstream” 
1 PJ = 1,000 TJ = 1,000,000 GJ 

FEI 

Bundled Unbundled 

Transportation Sales 

Commodity 

Storage & 
Transport 

Delivery  Delivery Delivery 

Storage & 
Transport 
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GAS SUPPLY BASICS AND ESSENTIAL 
SERVICES MODEL 
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Overview 

FEI Services & Bill Components 

Commodity Unbundling & 
Essential Services Model  

Overview of Region & FEI’s 
Resources 
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FEI SERVICES AND BILL 

COMPONENTS 
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Approximate System Throughput 

58% 

2% 

40% 

Bundled Sales Unbundled Sales Transportation Service
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Current FEI Business Model & Bill Components 
FEI 

Bundled Unbundled 

Transportation Sales 

FEI 
Commodity 

FEI 
Midstream 

FEI Delivery FEI Delivery FEI Delivery 

Residential and commercial  
customers & Ft. Nelson region 

Customer Choice customers Commercial and 
industrial customers 

FEI 
Midstream 

Commodity only supplied 
by Cust. Choice Marketers 

All services 
provided by FEI 

Mktr. /Cust. 
supply 

delivered to 
FEI’s 

interconnect 

Commodity & midstream 
supplied by Customer/T-
Service Marketers 

Marketer 
Commodity 
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Bill Components – Commodity Rate 

Consists of: 
• Market based rate – flowthrough with no markup 

• Annual baseload commodity purchases by FEI 

• Station 2 and AECO/NIT supply 

• Variable (market) rate offering to customer by FEI 

• Reviewed quarterly & subject to quarterly resetting 

FEI  
Commodity 

FEI 
Delivery 

FEI 
Storage & 
Transport 

(Midstream) 
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Bill Components – Storage & Transport 
(Midstream) Rate 

Consists of: 

• Market & Cost based rate – flowthrough with no markup 

• Shaped winter gas supply & seasonal storage  

• Upstream pipeline capacity on external pipeline systems 

• Shorter duration market area and on-system LNG 
storage 

• Load balancing functions for entire system 

• Backstopping functions  

• Reviewed quarterly but normally reset annually 

FEI  
Commodity 

FEI 
Delivery 

FEI 
Storage & 
Transport 

(Midstream) 
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Bill Components – Delivery Rate 

Consists of: 

• Charges for FEI operations and delivering gas 

through FEI’s system 

• Includes variable and fixed charges 

• Generally determined by RRA and PBR 

• Typically adjusted annually 

FEI  
Commodity 

FEI 
Delivery 

FEI 
Storage & 
Transport 

(Midstream) 
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COMMODITY UNBUNDLING AND 

ESSENTIAL SERVICES MODEL 

Sales Service 
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From Wellhead to Burnertip 

Customers 
 

“Delivery Margin” 

“Commodity” 
(CCRA) 

“Storage & Transport” 
(MCRA) 

Essential Services Model 
(ESM)  

 

Customer Meter 
FEI Delivery 

System 

FEI Commodity 
Supply 

Supply 
Hub 

FEI 
System 

Gas 

Marketer 
Commodity Supply 
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ESM - Cost of Gas Accounting  
Separate accounts facilitate cost tracking & allocation 

 

Commodity Cost 
Reconciliation Account 

Baseload commodity supply 
costs & revenues collected 
from Commodity Rates 

Paid for by FEI’s fully 
bundled customers 

Midstream Cost Reconciliation 
Account 

Costs incurred in performing 
midstream functions and 
revenues collected from 
midstream rates 

 
Paid for by both FEI’s bundled 

& Customer Choice 
Marketers’ customers  

CCRA MCRA 
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ESM – Marketer Supply Requirement (MSR) 
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ESM-FEI Responsibility 

Contracts and manages midstream resources including 
seasonal supply, pipeline and storage capacity  

Provides load balancing each day and peaking gas services 

Infrastructure planning & supply framework and 
emergency response 

Supplier of Last Resort – FEI backstops any shortfall for 
marketer supply failure 

Provides commodity to customers staying with the utility 
under same framework as Customer Choice marketers 

Billing and collection services 
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ESM- Marketer Responsibility 

Deliver gas to 
FEI at two 

supply/market 
hubs (Stn. 2 & 

AECO) 

Delivers same 
volume every 

day all year per 
MSR calculation 

Backstopping 
charges for 
short-term 

supply shortfall 

Share annual 
operating costs 
of the Customer 
Choice Program 
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FEI’S SYSTEM AND RESOURCES  

Background & Overview of Regional Infrastructure 
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ESM Planning Objectives 

Key component is Annual 
Contracting Plan (ACP): 

• Security and reliability of daily gas supply 

• Diversity of resources, pricing & 
counterparties 

• Flexibility  

• Cost minimization 
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Regional Gas Market Resources 

British 

Alberta 

Columbia 

Fort 

Nelson 

TGSP/Niska 

McMahon 

Pine  

River 

TCPL 

Northwest 
Pipeline 

NWP 

PNG 

Rocky 

Mountain 

Basin 

Western Canada 

Sedimentary Basin 
British 

Alberta 

Columbia 

Fort 

Aitken 

Creek 

AECO/NIT 

Jackson 

Prairie 

McMahon 

Pine  

River 

Station 2 

Northwest 
Pipeline 

Kingsgate 
Sumas 

NWP 

PNG 

Mist 

Rocky 

Mountain 

Basin 

Western Canada 

Sedimentary Basin 

SCP 
VI 

WA 

OR 

 Market Supply 

Market 

Storage 

LNG 

Storage 

Mt.Hayes 

Tilbury 

BC market issues: 

•Limited market size & seasonal demand 

•Limited resources in region accessed by 
various parties 

• Intraday market is very limited 
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FortisBC Gas System Regional Overview  

FortisBC 
Transmission 
Lines 

FortisBC 
Distribution 
Service Area 

Other Natural 
Gas Lines 

Gas Flow 

G
as

 F
lo

w
 

- Very large region served by FEI 
- Gas sourced from BC & AB 
- Gas delivered to FEI’s 

interconnecting points  
- FEI’s storage assets balance 

the total system load each day 

Main interconnects 

Savona 

Kingsvale EKE 

LML 
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Load Duration Curve Based on Gas Year 
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Load Duration Curve (“LDC”) 
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Diversity and Flexibility of Resources 

MCRA 

CCRA 

L
o 
a
d 

Winter Summer 
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Example – Daily Supply vs. Demand 

Station 2 

Supply: 
• FEI CCRA  
• ESM Marketers 
• Storage - seasonal & 

intraday supply 

Supply: Transport customers 
delivery at LML 

Demand =    700 TJ 

Supply =       650 TJ 

Short =           50 TJ 
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Lo
ad

 

Hours 

Example- Daily Supply vs. Demand (cont’d) 

Supply based on previous day’s 
load forecast for current gas day 

Actual gas day load greater 
than forecast by 50 TJ  

Demand dynamics: 

• Changes hourly / peaks 

• Temperature fluctuations 
throughout the day 

• Industrial customer 
consumption variances 

Supply flow: 

• Gas nominated day prior 

• Intra-day supply scarce 

• Upstream disruptions 

Daily load balancing: 

• Tight deadlines between 
final load forecast & 
placing nominations 

• Midstream assets 
balance entire system 
on behalf of all 
customers  
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Summary 

Limited resources in the region accessed by many parties 

FEI has a separate model for each business segment  

FEI’s pool of resources provides gas supply for all core 
market customers  

Each day total system load is balanced on the intraday by 
FEI’s midstream resources  

FEI has a regional presence so that a diverse pool of resources 
is required in the portfolio 
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TRANSPORTATION MODEL 
OVERVIEW 
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Overview 

General Background 

Key Components of the Transport Model 

Administering the Tariff and Applicable 
Charges 

Summary 
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GENERAL BACKGROUND 
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Highlights 

• Designed to give larger customers “choice” in who they  to 
procure their gas supply from 

• Transportation service customers can make supply 
arrangements on their own behalf, or through Marketers 
participating in the transport model 

• Natural gas supply is delivered to FEI at the interconnect 
and FEI transports and delivers it to the customer’s premise  

• Transportation Rate Schedules set terms and conditions of 
service offering 
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96.8% 

2.9% 0.2% 

Approximate Customers 

System Throughput & Customers 

58% 

2% 

40% 

Approximate Throughput 

Bundled Sales Unbundled Sales Transportation Service
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Transportation Throughput & Customers 

* Includes R22/22A/22B , VIGJV and BC Hydro ICP 

 45  

 8  

 14  

 7  

Approximate Throughput (PJ) 

Rate 22* Rate 23 Rate 25 Rate 27

 50  

 1,792  

 562  

 111  

Approximate Customers 
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Historical Transportation Customer Growth 
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Year 

111 customers in 1993 
approximately 2,400 in 2016 
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Gas Requirements 

Terms and conditions and potential charges when certain 
limits or tolerances are exceeded 

Expected to bring on sufficient supply to meet customer 
demand 

The role or responsibility of the marketer is purchase and 
manage the gas supply needs on behalf of their customers 
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Model Comparison 

ESM 
Essential Services Model 

TSM 
Transportation Service Model 

Bundled Service Unbundled Service Transportation Service 
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2015 Actual Transportation Supply and Demand 
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KEY COMPONENTS 



- 43 - 

Pooled Groups 

• Marketers may pool their 
customers in daily and 
monthly balanced groups 

• 2,400+ customers 

– 16 Daily groups and 34 Monthly 
groups 

– 600 customers in Daily Balanced 
groups 

– 1,865 customers in Monthly 
Balanced groups 

 

 

 

 

 

 

Daily 
LML 

Monthly 
LML 

Lower 
Mainland 



- 44 - 

Transportation Service Balancing Requirements 
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Daily Balancing on FEI’s system 

Demand Supply 

Marketers can pool their customers in either a daily 
or monthly balanced group 

For daily groups, daily supply =/> demand 

If under-deliveries on a given day, Fortis will “balance 
them” and sell daily balancing gas 

If under-deliveries extend beyond a 20% tolerance, a 
balancing premium surcharge may apply 

When over-deliveries occur, the marketers gas is 
banked as inventory on FEI’s system 
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Monthly Balancing on FEI’s system 

Demand Supply 

Monthly balanced groups are not 
required to balance on a daily basis but 
by month end  

If at month end total supply is less than 
total demand, FEI will balance the group 
and sell monthly balancing gas  

Marketers with a daily and monthly 
balanced group at the same location 
typically over deliver to their daily group 
and under-deliver to their monthly – and 
net out at month end 
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Imbalance Return 

Tool for daily 
balanced groups 

only 

Imbalance return 
allows daily 

balanced groups 
to use their 

inventory as a 
source of supply 

FEI sets the 
amount available  

Deemed as 
interruptible 

supply 
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Inventory Levels 

 

 

 

• Responsibility of the marketer to 
manage inventory on FEI’s system 

• FEI business practice is to monitor 
and limit inventory to +/- 2-3 days 
Example: 

Avg burn = 5,000Gjs/day 
Inventory= 15,000Gjs 
Pack = 3 days 

• Good working relationship 
• FEI has tools to limit or reduce 

inventory as necessary 
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ADMINISTERING THE TARIFF 
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Imbalance Restrictions Tightened at Peak Times 

 -
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Can Tighten 

  
- Imbalance Return can be 
reduced 
- Balancing to 5% for all groups 
can be imposed 
- Potential for Capacity 
Curtailments 
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Applicable Charges 

• Backstopping (Sumas Gas Daily) 

• Daily and Monthly Balancing Gas sold (Sumas Gas Daily) 

• Daily Balancing Premium Surcharge ($1.10 in winter, $0.30 
in summer per GJ) 

• Unauthorized over run (UOR) – under and over 5% (Sumas 
Gas Daily and greater of 1.5 times Sumas Gas Daily or 
$20/GJ)  

• Replacement gas (Sumas Daily plus 20%) 

• Demand Surcharge ($17 x 12 x quantity) 
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Backstopping 

 

 

 

 

 

2,000 GJ of Backstopping incurred 

Charged at the Sumas Gas Daily price  
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Daily Balancing Gas and Balancing Premium 
Surcharge 
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Monthly Balancing Gas 
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Hold to Authorize/Supply Restriction 

• Issued when sustained cold weather occurs or reach design 
day temperatures  

• FEI can issue intra-day or day ahead 

• Applies to all groups – daily and monthly at a specific 
location 

• Shippers must bring on sufficient supply to meet or exceed 
group demand 

• Balancing buffer changes from 20% to 5% 

• Unauthorized over-run charges will apply if under-deliveries 
occur 
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Unauthorized Over-Run (Supply Restriction) 
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Capacity Curtailment – Interruptible Customers 

• Applies to specific Interruptible customers, typically either a 
Rate 22/22A/22B or 7/27 at a specific location on our 
system 

• Does not apply to the marketer 

• Decision to curtail or limit a specific customer(s) is 
determined by FEI’s Gas Control Department 

• Customer may be required to reduce consumption or 
curtailed completely 

• If customer takes in excess of the curtailed quantity, 
Unauthorized Over-Run (UOR) and potentially Demand 
Surcharges may apply 
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Unauthorized Over-Run (Capacity Curtailment) 

EXAMPLE:

Curtailment Quantity: 10,000    GJ

Customer Demand: 15,000    GJ

DIFFERENCE - UOR applied (5,000)     GJ

First 5% of 10,000 = 500  > > > charged at Sumas Gas Daily

Over 5% = 4,500 > > > > > charged at the greater of 

Sumas gas daily x 1.5

or  $20 per GJ
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Demand Surcharge (Capacity Curtailment) 

If on three or more Days during a Contract Year, a Shipper 
does not comply with a “Notice of Curtailment” 
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Summary 

Transportation service customers can make supply arrangements on their own 
behalf, or through Marketers participating in the transport model 

Natural gas supply is delivered to FEI at the interconnect and FEI transports 
and delivers it to the customer’s premise 

FEI balances the system on an hourly and daily basis as a whole 

Transportation Model has been working well 
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INTRODUCTION 
Part II 
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Overview of FEI Services & Rates 

58% 

2% 

40% 

Throughput 

“Storage and Transport” also referred to as “Midstream” 

FEI 

Bundled Unbundled 

Transportation Sales 

Commodity 

Storage & 
Transport 

Delivery  Delivery Delivery 

Storage & 
Transport 
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COST OF SERVICE, SEGMENTATION 
& RATE DESIGN CONCEPTS 
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What is a Rate Design Application 

Depreciation & 
Amortization

Commodity 
Costs 

OM & A

Depreciation &
Amortization

Delivery
Charge

Basic 
Charge

Revenue Requirement 

Cost Allocation 

Rate Design 

How Big is the 
Pie? 

How do you 
Slice the Pie? 

How do you 
Pay for the 

Slice? 

$ 1.3 Billion 

1.0 Million 
Customers 

~15 Rate 
Schedules 
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How we split up our Revenue 
Requirement amongst our 

customers 

 

How we design  
our customers rates 
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Overview 

Delivery System Overview 

Rate Design Principles 

Customer Segmentation 

Cost of Service Allocation (COSA) Terminology 

COSA – Methods and Example  

Rate Design Concepts 

Summary 

66 
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Delivery System 
Overview 
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AECO/NIT 

Kingsgate 

Sumas 

• Essential Services Model 
(ESM) in place to ensure 
Gas gets from supply hubs 
to our service territory 
 
 

• Transportation Services 
Model allows customers to 
bring gas to the FEI system 
(Interconnect points) 
whereby we receive gas for 
delivery to customers 

 
 

• Delivery Model (COSA) 
picks up the gas that ESM 
and Transport models 
deliver to Interconnect 
points and moves it to 
customers premises 

 

Station 2 

Inter-
connect 

Delivery System 
Overview 
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Rate Design Principles 

Based on Dr. Bonbright’s commonly accepted work “Principles of Public Utility Rates’ 

The seven principles include:  

• Customer Impact; 

• Fairness; 

• Economic Efficiency; 

• Stability/Predictability; 

• Ease of Understandability; 

• Competitiveness; and 

• Recovering the Cost of Service. 

The weight 
placed on each of 
these principles is 
not always equal 
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Rate Design Steps 

Customer 
Segmentation 

Cost of Service 
Allocation  

(Revenue 
Requirement 
Allocation) 

Design of rates  

In its simplest form, it is the determination of the most 
appropriate Rate to charge a Customer Group that 

recovers the costs of serving them 
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Customer 
Group 4 

Customer Segmentation 

Analyze customers to separate them into groups where the 

customers in a particular group use the system in a similar way 

Statistical tools are used including: 

• Bill Frequency analysis 

• Consumption patterns 

• Clustering 

• Load Factor analysis 

Customer 
Group 2 

Customer 
Group 1 

Customer 
Group 3 

Customer 
Group 5 
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Customer Segmentation Example Approach 
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Customer Segmentation Example Approach 
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Customer Segmentation Example Approach 
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How is the Delivery System built? 

Design 
Day 

• Our delivery system is built to be able to meet our 
customers demand on the coldest day in 20 years 
(design day) 

Pipeline 

• To do this, we place pipe and other assets in service 
that are large enough to meet the design day load 

Normal 
Day 

• On a normal temperature day, customers will not fully 
use our system capacity 

Use of 
System 

• Customer Groups use this system differently and as 
such some costs are allocated according to how each 
type of customer uses the system 

Peak Day 

• To do this we use Load Factor to derive a customer 
group’s Peak Day (Design Day) demand 

Design Day 
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COSA Terminology - Load Factor 
Load Factor is a measure of how a customer group uses the 

pipeline assets. Equal to average use / peak use. 

Pipe G
as
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Customer Group 1 
1,000 GJ Consumption 

30% Load Factor 

Customer Group 2 
1,000 GJ Consumption 

60% Load Factor 

Pipe 

G
as

  

Pipe 

G
as
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COSA Terminology – Peak Day 

• Peak Day 

• Load factor adjusted volume  

 𝑃𝑒𝑎𝑘 𝐷𝑎𝑦 =
𝐴𝑛𝑛𝑢𝑎𝑙 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

𝐿𝑜𝑎𝑑 𝐹𝑎𝑐𝑡𝑜𝑟 𝑥 365
  

 

 

 

 

 

 

 

 

 

 

Customer Group 
1 

Customer 
Group 2 

Load Factor 30% 60% 

Annual Consumption (GJ) 1,000 1,000 

Peak Day (GJ) 9.1 4.6 

Peak Day Allocation % 67% 33% 

Customer 
Group 1 

Customer 
Group 2 

Cost to Allocate  $1,000 

Allocation using Peak Day (GJ) $670 $330 

Allocation using Consumption (GJ)  $500 $500 
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What is Cost of  
Service Allocation 

(COSA)? 

COSA 
Model 

Gas Cost 
Allocation 

Model 

Revenue 
Requirement 

Storage and 
Transport 

(Midstream) Costs 

Commodity 
Costs Delivery Costs 

How we split up our 
Revenue Requirement 

amongst our customers 
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Commodity and Storage and Transport Costs 
 

• Commodity Costs includes all costs to acquire gas and is 
divided by the total energy demand 

– All customers that purchase gas from FEI pay the same gas cost 
$/GJ 

 

• Midstream Costs are those incurred to shape the load and 
are allocated based on load factor adjusted demand (peak 
demand) 

– Customers that purchase gas from FEI and unbundled customers 
pay midstream costs 
 

• Transport Customers do not pay for Commodity or 
Midstream costs 

• Gas costs are allocated to Fort Nelson and form part of the 
bundled rates applicable in Fort Nelson 
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Functionalization Classification Allocation 

Distribution Energy 

Transmission 

Storage 

Customer 
Accounting 

Marketing 

Gas Supply 

Demand 

Customer 

Rate 1 

Rate 2 

Rate 3/23 

Others 

Cost of 
Service 

(Revenue 
Requirement) 

Supporting Studies 

Customer 
Segmentation 

How we split up our Revenue Requirement amongst our customers 

Cost of Service Allocation (COSA) 
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Allocation 

Rate 1 

Rate 2 

Rate 3/23 

Others 

• Sum of all costs 
allocated to 
each of the 
Rates equals the 
Utility’s total 
Cost of Service 

• Total Revenue 
Collected by 
Rate Schedule 

 

Rate 1 

Rate 2 

Rate 
3/23 

Others 

Rate 1 

Rate 1 

Revenue to Cost Ratio (R/C) 
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Rate 1 

Rate 1 

• If a customer group R/C is within 
range, their rates are assumed to be 
fair and reasonable  

 

• A range is appropriate given the 
subjective and short term nature of 
inputs, classifications and allocations 

 

• Some times rebalancing may be 
required 
• Shift revenue required between customer 

groups 

 (Reduce one Customer Group’s rates and 
 increase another group’s) 

 

 

Revenue to Cost Ratio 
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Study Description Why Is It Required? 

1) 

 

Minimum System 

Study 

• Classifies distribution costs 

into customer and demand 

components  

• Ensures appropriate 

allocation of costs to 

each rate schedule 

2) 
Customer Weighting 

Factors Study 

• Assigns weighting factor to 

the average number of 

customers for each rate 

schedule 

• Ensures appropriate 

allocation of customer 

related costs to various 

rate schedules 

COSA Supporting Studies 
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COSA Minimum System Study (MSS) 

• 26,000 KM of distribution mains 

• Diameter of 15 mm – 800 mm  
• Varying cost per meter 

 

• Some portion of these mains are in place 
just to connect our customers to the system, 
this is the minimum system 

 

 

• MSS basically prices 26,000 KM of pipe as if it were 60 mm 

• Generally all new pipe is no less than 60 mm PE pipe 

 

• The value of the minimum system divided by the actual value of all 
the pipe is the percentage classified as ‘Customer’  

 

• The balance is classified as ‘Demand’ 
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• Study differentiates the cost to connect 
small customers and large customers 

• Calculated as a ratio to the cost to 
connect a residential customer 

• Ratio used to scale upwards the average 
number of customers in a customer group 

 

COSA Customer Weighting Factor 
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Assume a two cost system, with two functions and three customer 
groups 

 

Distribution operations role is to connect customers and deliver 
gas through DP pipe. Transmission operations role is to ensure gas 
is brought to the distribution system through TP pipe at the right 
time, quantity and pressure. 

 Cost 1: Distribution Operating Costs  $2,000 
Cost 2: Transmission Operating Costs  $4,000 
Total    $6,000 

FUNCTION 

Distribution Operations Transmission Operations 

Distribution Operating 
Costs 

$2,000 

Transmission Operating 
Costs 

$4,000 

COSA- Example- Functionalization 
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Distribution costs are incurred in part from customers joining the 
system and in part from the demand they place on the system 

 

Minimum System Study quantifies the split of the Distribution 
system between Customer and Demand.  

Assume 30% of Distribution system in place because a customer 
connects and 70% to serve them their demand. 

 

Transmission system is 100% demand related. 

 

 

FUNCTION CLASSIFICATION 

Distribution 
Operations 

Transmission 
Operations 

Customer Demand 

Distribution Operating Costs $2,000 $600 $1,400 

Transmission Operating Costs $4,000 $4,000 

COSA- Example - Classification 
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Allocation of costs requires an allocator that causes the cost to incur  

Number of Customers works well to allocate customer costs. Peak Day Demand 
works well for demand related costs 

 

 

ALLOCATION 

CLASSIFICATION 
 

Allocation 
Amount 

Rate 1 
Allocation 

Rate 2 
Allocation 

Rate 3/23 
Allocation 

Total 

Distribution Operating Costs Demand $1,400 $980 $280 $140 $1,400 

Customer $600 $440 $120 $40 $600 

Transmission Operating Costs Demand $4,000 $2,800 $800 $400 $4,000 

Total $6,000 $4,220 $1,200 $580 $6,000 

Customer 
Group 

Peak Day 
Demand 

Customers 

Rate 1 700 1,100 

Rate 2 200 300 

Rate 3 100 100 

Total 1,000 1,500 

Rate 1 Rate 2 Rate 
3/23 

$1,400 x 700 / 
1,000 

$1,400 x 200 / 
1,000 

$1,400 x 100 / 
1,000 

$600 x 1,100 / 
1,500 

$600 x 300 / 
1,500 

$600 x 100 / 
1,500 

$4,000 x 700 / 
1,000 

$4,000 x 200 / 
1,000 

$4,000 x 100 / 
1,000 

COSA – Example - Allocation 
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Once costs are allocated, revenue collected from each customer 
group is divided by the allocated cost to calculate the Revenue to 
Cost (R/C) ratio 

 

 

ALLOCATION 

Rate 1 
Allocation 

Rate 2 
Allocation 

Rate 3/23 
Allocation 

Total 

$980 $280 $140 $1,400 

$440 $120 $40 $600 

$2,800 $800 $400 $4,000 

Total Allocated Costs $4,220 $1,200 $580 $6,000 

Revenue at Existing Rates $4,150 $1,200 $650 $6,000 

R/C Ratio 98.3% 100.0% 112.0% 100.0% 

If R/C ratios are far from 100%, rebalancing may be required 

 

 

How we split up our Revenue Requirement amongst our customers 

COSA – Example – Revenue to Cost 
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Designing Rates 

 

• Often premised on allocated costs 

• Customer related costs tend to be fixed in nature 

• Demand related costs are based on the demand a customer places 
on the system, however a great portion is also fixed (capital cost of 
infrastructure like pipe and compression) 

• Energy related costs tend to be variable with total consumption 

• Balance recovery of fixed costs through fixed charges with the 
customers desire to control energy costs through consumption 
patterns 

 

Rates should be understandable, stable, fair  

and recover the cost of service  
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Designing Rates – Cost Classifications 

• Fixed (cost caused from customer joining the system)  

• Demand (cost caused from peak day demand) 

• Variable (cost caused from consumption of commodity) 

 

Rate 1 Delivery Costs  COSA Rates 

Fixed 61% 27% 

Demand 39% 0% 

Variable 0% 73% 

How we design our customers rates 
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• Basic Charge 

• Administration Charge 

• Minimum Charge 

Fixed 
(Customer) 

Costs 

 

• Demand Charge 

• Firm Delivery Charge 

Capacity 
(Demand) 

Costs 

• Delivery Charge 

• Interruptible Charge 

• Block Charge 

Variable 
(Energy) 
Charges 

Designing Rates 

How we design our customers rates 
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Summary 
2012 Amalgamation Application Revenue to Cost Ratios 

 

 

 

 

 

FEI Rate Schedule* R:C Ratio 

Rate 1 93% 

Rate 2 105% 

Rate 3/23 108% 

Rate 5/25 110% 

Fort Nelson Rate 
Schedule 

R:C Ratio 

Rate 1 81% 

Rate 2.1 116% 

Rate 2.2 129% 

Rate 25 126% 

*Amalgamated Mainland, Vancouver Island, Whistler 
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Summary 

COSA methods are consistent with 2012 
application 

Midstream allocations consistent with past 
decisions 

Commodity costs are derived using total 
CCRA costs / sales volume 

COSA results are one of the many considerations 
when designing rates 
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TARIFF RATE SCHEDULES AND SERVICES 
OVERVIEW 
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FEI Tariff Rate Schedules and Services  
Overview 

• A Tariff is a British Columbia Utilities Commission (BCUC) 
approved  rate schedule of rates that can be charged by a 
utility to its customers 

• Includes Sales and Transportation rate schedules, in addition to other 
specific rate schedules that offer other services 

• The FEI General Terms and Conditions (GT&Cs) of Service 
• Outline the terms and conditions under which FEI (including the Fort 

Nelson Service Area) operates 
• Includes the Standard Fees and Charges Schedule, which includes fees and 

charges such as: 

– Application Fees 
– Reactivation Charges 
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FEI Tariff Service Areas 
 

FEI Tariff Service Areas 

Mainland (including Revelstoke) 

Fort Nelson 

Whistler 

Vancouver Island 

Common Rates 
Effective January 1, 2018 –>  
removal of phase-in delivery rate riders 
for Mainland, Whistler and Vancouver 
Island 
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FEI Sales and Transportation Services 
FEI Tariff Rate Schedules 1 to 27 

Customer 
Groups 

Residential 

Small Commercial 
(<2,000 GJ/Yr) 

Large Commercial 
(>2,000 GJ/Yr) 

Seasonal 

General Firm 

Natural Gas Vehicle 

General 
Interruptible 

Large Industrial 

Bundled  
Service 

Rate Schedules 
1/1B* 

Rate Schedules 
2/2B* 

Rate Schedules 
3/3B* 

Rate Schedule 4 

Rate Schedules 
5/5B* 

Rate Schedules 
6/6P 

Rate Schedule 7 

Not Applicable 

Unbundled 
Service* 

Rate Schedule 1U 

Rate Schedule 2U 

Rate Schedule 3U 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Transportation 

Service 

Not Applicable 

Not Applicable 

Rate Schedule 23 

Not Applicable 

Rate Schedule 25 

Rate Schedule 26 

Rate Schedule 27 

Rate Schedules 
22/22A/22B 

*The Renewable Natural Gas (Biomethane Service) and Customer Choice (Unbundling Service) Programs are voluntary  
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Sales and Transportation Services 
 

Bundled 
Service 

 

Rate 
Schedules 

1 

2 

3 

4 

5 

6 

6A 

6P 

7 

Unbundled 
Service 

 

Rate 
Schedules 

1U 

2U 

3U 

Biomethane 
Service 

 

 Rate 
Schedules 

1B 

2B 

3B 

5B 

Sales Services 

Interruptible 
Service* 

 
Rate  

Schedules 

22 (with 

option to 
negotiate 
some firm 

load) 

27 

Firm 
Service** 

 

Rate  
Schedules 

23 

25 

26 

Combination of 
Firm and 

Interruptible 
Service 

Rate  
Schedules 

22A 

(Closed) 

22B 

(Closed) 

50 

Transportation Services 

*Interruptible Service – transportation service which 
may be interrupted or curtailed by FEI, pursuant to 
the applicable sections in the applicable rate schedule 
and the FEI GT&Cs. 

**Firm Service – transportation service in which FEI is 
obligated to provide, only subject to interruption or 
curtailment pursuant to sections Default/Bankruptcy 
and/or Force Majeure as per the applicable rate schedule 
and the FEI GT&Cs. 
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Sales Service 
FEI Tariff Rate Schedules 1 to 7 

Delivery 
Related 
Charges 

Basic Charge per Day or Month 

Demand Charge per Month per 
Gigajoule of Daily Demand  

Applicable to Rate Schedules 5 
and 5B 

Delivery Charge per Gigajoule 

Commodity 
Related 
Charges 

Storage and Transport per 
Gigajoule 

The former Midstream charge 

Commodity Cost Recovery 
Charge per Gigajoule 

Not Applicable to Commodity 
Unbundled Customers 

Biomethane Energy Recovery 
Charge per Gigajoule 

Only Applicable to Rate 
Schedules 1B, 2B, 3B, and 5B 

Rate Rider 1 per Gigajoule (Revelstoke 
only - Propane surcharge) 

Description of Charges 
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Sales Rate Schedules 
Bundled Service – FEI Rate Schedules 1 to 7 

• Residential Service 
• 2016 Forecast Average Number of Customers – 886,652 

Rate Schedule 1/1B/1U 

• Small Commercial Service (<2,000 GJ) 
• 2016 Forecast Average Number of Customers – 84,737 

Rate Schedule 2/2B/2U 

• Large Commercial Service (>2,000 GJ) 
• 2016 Forecast Average Number of Customers – 5,040 

Rate Schedule 3/3B/3U 

• Seasonal Firm Service 
• 2016 Forecast Average Number of Customers - 18 

Rate Schedule 4 

• General Firm Service 
• 2016 Forecast Average Number of Customers – 230 

Rate Schedule 5/5B 

• Natural Gas Vehicle Service 
• 2016 Forecast Average Number of Customers – 15 

Rate Schedule 6* 

• Natural Gas Refueling Service (Surrey Ops) 
• 2016 Forecast Average Number of Customers – n/a 

Rate Schedule 6P 

• General Interruptible Service 
• 2016 Forecast Average Number of Customers – 5 

Rate Schedule 7 

*Also includes Rate Schedule 6A – Natural Gas Refueling Service (Compression) – zero customers in this rate class 
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Transportation Service 
FEI Tariff Rate Schedules 22, 22A, 22B, 23, 25, 26, and 27 

Delivery 
Related 
Charges 

Basic Charge per Month 

Administration Charge per 
Month 

Demand Charge per Month per 
Gigajoule of Daily Demand  

Applicable to firm load 

Applicable to Rate Schedules 22A, 22B and 25 

Delivery Charge per Gigajoule 

Transportation 
Service Related 
Charges 

Charge per Gigajoule of 
Balancing Gas Supplied 

Charge per Gigajoule for 
Backstopping Gas 

Charge per Gigajoule of 
Replacement Gas 

Charge per Gigajoule for 
Unauthorized Overrun Charges 

Description of Charges 
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Transportation Rate Schedules 
FEI Tariff Rate Schedules 22, 22A, 22B, 23, 25, 26, 27, and 50 

• Large Volume Transportation Service 
• 2016 Forecast Average Number of Customers – 26 

Rate Schedule 22 

• Transportation Service - Inland Service Area (Closed) 

• 2016 Forecast Average Number of Customers – 9 Rate Schedule 22A 

• Transportation Service - Columbia Service Area (Closed) 

• 2016 Forecast Average Number of Customers – 5 Rate Schedule 22B 

•Commercial Transportation Service (>2,000 GJ) 
• 2016 Forecast Average Number of Customers – 1,669 Rate Schedule 23 

• General Firm Transportation Service 
• 2016 Forecast Average Number of Customers – 566 

Rate Schedule 25 

• Natural Gas Vehicle Transportation Service 
• 2016 Forecast Average Number of Customers –  nil 

Rate Schedule 26 

• General Interruptible Transportation Service 
• 2016 Forecast Average Number of Customers – 108 

Rate Schedule 27 

• Large Volume Industrial Transportation Service 
• 2016 Forecast Average Number of Customers –  nil 

Rate Schedule 50 
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Other Services and Rate Schedules 
FEI Tariff Rate Schedules 11B, 14A, 36, 40, and 46 

• Biomethane Large Volume Interruptible 
Sales Rate Schedule 11B 

• Term and Spot Gas Sales Rate Schedule 14A 

• Commodity Unbundling Service           
(Terms and Conditions) Rate Schedule 36 

• West to East Southern Crossing Pipeline 
Transportation Service Rate Schedule 40 

• LNG Sales, Dispensing and Transportation 
Service Rate Schedule 46 
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Fort Nelson Service Area 
 

Bundled Service 

 

Applicable Rates 

Rate 1 

Rate 2.1 

Rate 2.2 

Rate 2.3 

Rate 3.1 

Rate 3.2 

Rate 3.3 

Sales Services 

Firm Service 

 
Applicable Rate 

Rate 25 

Transportation Services 
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Fort Nelson Service Area Sales Service 
Fort Nelson Rates 1, 2.1, 2.2, and 2.3 

Rates 1, 
2.1, 2.2, 
and 2.3 
Rate 1 used as 
an example 

• Minimum Daily Charge, which includes the first 
2 Gigajoules per month prorated on a daily basis 

• Variable Charge for the next 28 Gigajoules in the 
month 

• Variable Charge for excess of 30 Gigajoules in 
the month 

 

• The Minimum Daily Charge and the Variable 
Charges are inclusive of: 

• Delivery charge per day/Gigajoule 

• Revenue Stabilization Adjustment Amount per 
Day/Gigajoule 

• Gas Cost Recovery Charge per Day/Gigajoule 

Description of Charges 
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Fort Nelson Service Area Sales Rates 
Fort Nelson Rates 1, 2.1, 2.2, 2.3, 3.1, 3.2, and 3.3 

• Domestic Service 
• 2016 Forecast Average Number of Customers – 1,980 Rate 1 
• General Service (<6,000 GJ) 
• 2016 Forecast Average Number of Customers – 468 Rate 2.1 
• General Service (=or>6,000 GJ) 
• 2016 Forecast Average Number of Customers – 34 Rate 2.2 
• Natural Gas Vehicle Fuel Service 
• 2016 Forecast Average Number of Customers – nil Rate 2.3* 
• Industrial Service (<96,000 GJ) 
• 2016 Forecast Average Number of Customers – nil Rate 3.1 
•Industrial Service (=or>96,000 GJ< 360,000 GJ) 
• 2016 Forecast Average Number of Customers – nil Rate 3.2 
• Industrial Service (=or>360,000 GJ) 
• 2016 Forecast Average Number of Customers – nil Rate 3.3 

*Rate 2.4 provides Compression/Dispensing Service (Rates to be filed with BCUC for approval) – zero customers in 
this rate class 
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Fort Nelson Service Area  
Rate 25 General Firm Transportation Service – 2 Customers 

Delivery 
Related 
Charges 

Delivery Charge per Gigajoule of 
Monthly Transportation Quantity 

Delivery Charge for first 20 GJ 
Next 260 GJ 
Excess of 280 GJ 

Minimum Delivery Charge per 
Month 

Administration Charge per Month 

Revenue Stabilization Adjustment 
Charge per Gigajoule 

Rate Rider 5 

Transportation 
Service Related 
Charges 

Charge per Gigajoule of 
Authorized Overrun Gas 

Charges for Unauthorized 
Overrun Gas 

Description of Charges 



- 109 - 

Applicable Customer Fees and Charges 
FEI Standard Fees and Charges Schedule 

• Existing Installation $25.00 

• New Installation $25.00 
Application Fee 

• 1.5% per month (19.56% per annum) on 
the outstanding balance Late Payment Charge 

• Current Fee  $20.00 Dishonoured Cheque 
Charge 

• FEI’s Prime Interest Rate1 minus 2% Interest on Cash Security 
Deposits 

• Meters rated ≤ 14.2 m3/Hour  $60.00 

• Meters rated > 14.2 m3/Hour   Actual Costs 

Disputed Meter Testing 
Fees 

• Performed During Regular Working Hours $90.00/Hr 
  

• Performed After Regular Working Hours  $115.00/Hr
   

Reactivation Charges 

1 FortisBC Energy prime interest rate is defined as the floating annual rate of interest which is equal to the rate of 
interest declared from time to time by FortisBC Energy’s lead bank as its “prime rate” for loans in Canadian 
dollars. 
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Bypass Agreements 

Negotiated agreements that provide mutual benefits to the 
bypass customer and all other customers on the system 

 
Characteristics 

• Typically, the customer is within close proximity to connect directly to the 
upstream pipeline system if they so choose 

• FEI has 11 agreements in place, all of which have been reviewed and 
approved by the BCUC 

• Agreements are negotiated in good faith and are evaluated based on the 
expected cost of direct connection for the bypass customer as well as the 
impacts on other FEI customers 

• A discounted cash flow analysis is used to derive the rates 

• Typical initial 10 year term, with extension clauses subject to BCUC approval 

• Typically, a negotiated inflation rate is applied to the bypass rate each year 
(ex. CPI) to account for changes in operating costs over time 
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Summary 

• Will be reviewed as part of the Rate 
Design Application 

The FEI GT&Cs, 
including the 
Standard Fees and 
Charges Schedule 

• Working well for FEI and customers 

• Will be reviewed as part of the Rate 
Design Application 

Current Rate 
Schedules 

• https://www.fortisbc.com/About/Regulato
ryAffairs/GasUtility/NatGasTariffs/FortisBC
EnergyInc/Pages/default.aspx Website Link 

https://www.fortisbc.com/About/RegulatoryAffairs/GasUtility/NatGasTariffs/FortisBCEnergyInc/Pages/default.aspx
https://www.fortisbc.com/About/RegulatoryAffairs/GasUtility/NatGasTariffs/FortisBCEnergyInc/Pages/default.aspx
https://www.fortisbc.com/About/RegulatoryAffairs/GasUtility/NatGasTariffs/FortisBCEnergyInc/Pages/default.aspx
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CONCLUDING REMARKS 
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Gas Wells 

Interconnect 

Large Volume 
Customer 

Residential 
Customer 

Commercial 
Customer 

Services, Cost Allocation and Rate Design 

Commodity 

Storage & Transport 
(Midstream) 

Delivery 

Bundled 
Service 

Unbundled 
Service 

Transportation 
Service 

Terms & Conditions 
and Rate Schedules 
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Next Steps 

Documentation 

• FEI will distribute and post notes and material from today’s 
session by Friday, May 27th 

Communication 

• Website is now available: www.fortisbc.com/ratedesign 

Workshop 1 

• Anticipated to occur late June/early July 

• Focus on results from preliminary COSA study 

• Discussion guide will be circulated 2 weeks in advance of 
workshop 

http://www.fortisbc.com/ratedesign
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Find FortisBC at: 

Fortisbc.com 

 

604-576-7000 

 

For further information, 
please contact: 

Gas.Regulatory.Affairs@fortisbc.com 

 www.fortisbc.com/ratedesign 

 

http://www.fortisbc.com/ratedesign


 

FORTISBC ENERGY INC.  
2016 RATE DESIGN APPLICATION INFORMATION SESSION MAY 19, 2016 

 

FOR DISCUSSION PURPOSES ONLY 

Load Factor Calculation Steps  

(generally calculated at the region and rate level) 

i. Normalized Monthly Use Per Customer (UPC) 

ii. Sum the above 12 months and divide by 365 to get a Daily Average UPC 

 

A. Actual Monthly UPC 

B. Divide above by number of days in corresponding month to get Daily Actual UPC 

C. Regress Monthly Average Temperature (x) and above daily UPC (y) to derive slope and 

intercept of daily UPC to temperature 

D. Use slope and intercept in linear equation with Peak Day Temperature to calculate peak day 

UPC 

 Peak Day Temperature = Coldest Day that is expected to occur once every 20 years 

based on weather data from the last 60 years. 

 

Load Factor = ii / D 

 The pipe assets were put in place to serve peak day load (coldest day in 20 years) 

 Most days are not peak days so Customers typically use the assets to a lesser 

degree  

 The load factor represents the normal  

 

Example 

Normalized monthly consumption converted to an average daily UPC equals     ii.  0.239 

Using actual data, regress temperature and daily UPC to develop the slope and intercept. Check R
2
 

value for fit. Use regression equation to derive Peak Day UPC equaling    D.  0.795   (see graph 
below) 

 

Load Factor = 0.239 / 0.795 = 30.0% 
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Meeting: Stakeholder Information Session (Number 2) 

Date: May 19, 2016 

Time: 9 am to 3:30 pm 

Location: BCUC Hearing Room, 12th Floor, 1125 Howe Street, Vancouver 

Facilitator: Michelle Carman, FEI 

Participants: Morrow , Kirby (Absolute Energy); Kresnyak, Peter (Absolute Energy); Quail, Susanna 
(AQW); Roy, Rachel (AQW); Andrews, Bill (BCSEA); Hackney, Tom (BCSEA); Ashley, Jackie 
(BCUC); Marr, Cathy (BCUC); South, Errol (BCUC); Sue, Suzanne (BCUC); Wruck, Patrick 
(BCUC); Braithwaite, Tannis (BCPIAC); Feeney, Kate (BCPIAC); Caumanns, Nick (Cascadia 
Energy); Connelly, Steve (Cascadia Energy); Craig, David (CEC); Rhodes, Janet (CEC); 
Weafer, Chris (CEC); Vandersteen, Bev (Fort Nelson & District Chamber of Commerce 
[FNDCC]); Bursey, David (ICG/Sentinel Energy); Langley, Jim (Sentinel Energy); Berkhout, 
Tom (MEM); Quail, Jim (MoveUP); McCordic, Mary (Shell Energy); Bonin, Kevin 
(Translink);  

FEI 
Attendees: 

Ahmed, Tariq; Bevacqua, Ilva; Carman, Michelle; Gosselin, Rick; Gravel, Colleen; Hill, 
Shawn; Hill, Song; Hodgins, Kevin; Hopping, Uschi; Joly, Janice; Lang, Mary; Mason, Matt; 
Moore, Ed; Noel, Brian; Pala, Rohit; Salbach, Stephanie; Sinclair, Corey; Tabone, Gail; 
Toky, Atul;  

Material 
Provided 

Presentation attached following notes. 

Agenda: 1. Welcome and Introductions  

2. Gas Supply Basics and Fundamentals 

 FEI Services & Bill Components 

 Commodity Unbundling & Essential Services Model 

 Overview of Region & FEI’s Resources 

3. Transportation Model Overview 

 General Background 

 Key Components of Transport Model 

 Administering the Tariff and Applicable Charges 

 Summary 

4. Cost of Service, Segmentation and Rate Design Concepts 

 Delivery System Overview 

 Rate Design Principles 

 Customer Segmentation 

 Cost of Service Allocation Terminology 

 COSA- Methods and Example 

 Rate Design Concepts 

 Summary 

5. Tariff, Rate Schedules and Services Overview 
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 Sales and Transportation Services Overview 

 Sales Rate Schedules and Description of Charges 

 Transportation Rate Schedules and Description of Charges 

 Other Services and Rate Schedules 

 Fort Nelson Rate Schedules and Description of Charges 

 Applicable Customer Fees and Charges 

 Bypass Agreements 

6. Concluding Remarks 
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Meeting Summary and Notes 

 Question/Comment FEI Response and Discussion Summary 

GAS SUPPLY BASICS AND FUNDAMENTALS- SUMMARY OF QUESTIONS/COMMENTS DURING PRESENTATION 

1.  What has been the frequency of a marketer not being able to deliver the 
gas to the designated hubs under the ESM on behalf of their customer? 
(slide 21) 

Infrequent and minor; however, safeguards and process must be in place 
to ensure that customers continue receive safe and reliable service. 

2.  Where are most of our supply resources sourced from? (slide 25) Gas supply is primarily purchased from Stn2 and AECO(NIT), which are 
more liquid and have more counterparties that trade at those points 
(compared to Sumas/Kingsgate).  Storage Aitken Creek (seasonal supply – 
winter), Jackson Prairie, MIST (shorter duration storage).  On-system LNG 
storage Mt. Hayes, Tilbury (high volume gas on demand).  Resources 
support the winter oriented load in BC.   
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 Question/Comment FEI Response and Discussion Summary 

3.  Is the 1-10 days of peaking typical? (slide 27) 1-10 day period is from the planning perspective and it is based on design 
load.  Design load is a peak day core demand that could occur on the 
system based on the maximum coldest day ever that can be expected in 
the region from a planning perspective.  The design day demand forecast is 
derived by first establishing the relationship between weather and 
consumption on the expected coldest forecasted temperature scenario 
which has a one in twenty (5%) chance of occurrence.  Although we plan 
based on the design load, we are also concerned about the normal use and 
the duration of asset.  It is also important to recognize that access to 
certain resources in this region is limited and we need access at peak 
times.  Finally, we try to match resources as best we can.   
 
Generally, resources in the portfolio have stayed consistent over time.  The 
demand curve is typically highest between Dec-Feb, but it is possible to use 
all available resources in November for a short or prolonged duration 
should the region encounter extreme weather in that month instead of the 
typical expected coldest months.  The availability of certain resources 
should be accessible by the utility in months that go beyond the winter 
months of Nov-Mar should cold weather overlap in months such as 
April/May.   We are trying to have a resource portfolio that meets not only 
the peak design day but also be available over a sustained basis that allows 
us to meet normal winter weather.  In addition, the resources should not 
only be available in the winter months of Nov-Mar but also be accessible in 
some capacity in the shoulder months around the winter season.  As a 
result, each resource ranging from piped gas supply (baseload & seasonally 
contracted) to storage contracts of varying capacity/deliverability and 
duration to low duration but high deliverability LNG plays a role in the 
portfolio based on the Load Duration Curve under both Design and Normal 
weather conditions.    
 
Since gas is bought prior to actual gas day, resources we contract for must 
have flexibility, so storage facilities must have that flexibility. 
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 Question/Comment FEI Response and Discussion Summary 

4.  How frequently is curtailment exercised? (slide 28) There are two types of curtailment- supply and capacity.  Supply 
curtailments have been imposed when necessary and capacity curtailment 
can occur every year, particularly in certain locations during peak or certain 
winter weather conditions.  A rough historical estimate of capacity 
curtailment for interruptible rate schedule customers would be 
approximately one day per year.  Given the past few warm winters there 
may be downward pressure on the one day per year rule of thumb. 
 
The Industrial curtailment referred to in the slides is specifically about the 
curtailment under Rate Schedule 22A which allows for up to 5 one-half 
days of curtailment.  Under Rate 22A, FEI can hold the customers to 
consume only half of their firm DTQ but they are required to deliver supply 
to match their full DTQ and FEI can use the supply for firm core sales 
customers. 

5.  What are core customers? For gas supply purposes, core customers are defined as rate schedules 1 
through 7 (i.e. sales customers) and include customers in the customer 
choice program 

6.  General follow-up discussion  Although system capacity is designed based on geography and 1 in 20 year 
event, certain regions are constrained for other reasons.  Generally the 
existence of the commodity isn’t the issue (i.e. the supply) it is the delivery 
of the supply that is the challenge (i.e. the capacity).  That is, the supply is 
in one or two key areas and all users in the region need to bring that supply 
to another location which leads to constraints on the delivery and the 
necessity for diversity and flexibility. 
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 Question/Comment FEI Response and Discussion Summary 

7.  Is CCRA & MCRA in scope and what is the dividing line? We believe that the system and the overall business models are working 
well and do not need to be revisited; however, we will be digging into the 
allocation of costs between commodity, midstream and delivery to validate 
that they are appropriate and identify any need for change or 
improvement. 
 
With respect to the dividing line between CCRA and MCRA, the CCRA 
relates to all baseload gas purchased by FEI on behalf of customers staying 
with FEI (i.e. the gas purchased at the supply hubs) and is the amount of 
gas that is purchased 365 days per year from the supply hubs.  Once 
commodity is bought at the two hubs, then it is transported through the 
MCRA assets to the locations of the load on FEI’s system. 

8.  Is there an option for Customer Choice customers to go with another 
midstream provider? 

Not for Residential and Small Commercial customers.   If you’re a big 
enough customer (large commercial or high volume firm), you can go to 
transport model and you have to procure your own resources.   Customer 
Choice allows R1, 2, 3 to buy their commodity baseload under the ESM 
model  from a marketer but FEI still performs the midstream role. 

9.  With the ESM model, what were some of the other alternatives 
considered? 

The ESM model was chosen based on the underlying infrastructure of the 
region.  For residential and small commercial customers, FEI is in a better 
position to collectively manage the infrastructure to achieve safe and 
reliable service. 
 
There is a fundamental difference between a residential customer whose 
marketer has failed to provide supply vs a transport customer whose 
marketer has failed to provide supply.  Supply must be covered 365 days a 
year and the system has to be balanced between the amount of gas 
coming in and the amount used during the day.  We contract not just per 
day, but for resources that allow us to balance the system intraday.    
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 Question/Comment FEI Response and Discussion Summary 

10.  Is there a rule of thumb for how load relates to temperature and how 
much time does it take to get gas from the Aitken Creek Storage facility? 

There is an approximate high level rule of thumb in the winter months 
whereby the average load on FEI’s system can move with temperature 
changes. We can expect the load to change about 25,000 GJ or 30,000 GJ 
with every one degree change in temperature as an approximate rule of 
thumb. 
 
The nomination cycles cover a gas day and there are three cycles per day 
and those cycles help with the ability to match the supply and demand.  
We try to get on the first nomination cycle of the day, so the gas can make 
its way down.   
 
We might access a physical resource, but there is another pipeline in 
between there and the need of the resources to move that gas and that 
capacity could already be full.  The molecules themselves aren’t making 
their way down to the burnertip, it’s just keeping the pipeline full on both 
ends.   

11.  Depending on what the Westcoast system looks like (low pressure), do you 
have a situation where gas from Aitken Creek won’t be enough to meet the 
demand and Spectra won’t authorize?   

We have a contract for firm capacity so the pipeline is obligated to deliver; 
however it’s possible in an extreme case (that’s where the resources in the 
portfolio crystalize) – we may need to use LNG immediately to alleviate 
certain operational conditions.  That is, if low line pack has occurred, and 
pipe is really pulling hard on the bottom end, under those situations, Gas 
Control staff will make a call to use LNG.  Within 4 hours, LNG can provide a 
very high volume of supply in the load centre directly and help stabilize gas 
in the pipeline and also system pressure at the bottom end of the pipeline. 
 
We have approximately 40 min to act to resolve an imbalance on the 
intraday in the intraday 2 nomination cycle.  Midstream assets balance the 
system on behalf of all customer groups on the day.   
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 Question/Comment FEI Response and Discussion Summary 

12.  What portion of the market at supply hubs does FEI hold? Stn2 – 2.1 bcf and compares to interior capacity and lower mainland of 
550-600 TJs (25% of load at Stn2).  Total market at AECO is 14bcf so Station 
2 is approximately 15% of AECO.   
 
With respect to portfolio, 75%-25% at Stn2-AECO respectively is reflected 
in the baseload.   

13.  How does Fort Nelson fit into the portfolio? Fort Nelson is part of the same portfolio and is allocated cost based on 
getting commodity to that location (small portion of transport and 
allocation from AECO).  Fort Nelson gets the benefit of being part of the 
system. 
 
Fort Nelson is not part of the CCRA and MCRA rate structure because they 
are separately regulated with a different and bundled rate structure. 

14.  Is the Southern Crossing Pipeline operating as expected? SCP was put in place to access gas from Alberta to serve Okanagan.  It 
connects to the old 12” line Oliver to Kingsvale for delivery down on 
Westcoast.  The pipeline is being used as expected and is operating well.  
Contracts underpinning its use from Northwest Natural and FEI Midstream.  
It’s an important part of the diversified portfolio to bring gas from Alberta, 
to get gas into the interior and also to Huntingdon. 

15.  How do we balance on the Westcoast system? We have an OBA contract (not public) that outlines certain tolerances with 
each interconnecting point.  Conditions have tightened over time and the 
system is daily balanced.   
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 Question/Comment FEI Response and Discussion Summary 

TRANSPORTATION MODEL OVERVIEW- SUMMARY OF QUESTIONS/COMMENTS DURING PRESENTATION  

16.  Do you charge Transport customers for holding inventory? (slide 47) No.  Marketers have paid for that gas.  If they over-deliver, the gas is 
banked on that given day.  The extra gas may go into line pack or storage 
somewhere along the line.   

17.  Isn’t the intent for Transport customers to deliver on that day and do all 
Transport customers use a marketer? (slide 48) 

Yes, gas is delivered and balanced daily. However, customers in monthly 
balanced groups balance by month-end.  Thus, the working relationship 
with those groups becomes very important.   
 
No, not all Transport customers use a marketer, some source their own gas 
supply and capacity on their own behalf.  There are 12 marketers 
participating and FEI has a rate schedule (14A) that supports customers 
that require a short term transport service that is limited to index and is 
not longer than one year in duration for any fixed price contracts.  
Generally the numbers are small under 14A and it is regarded as an option 
to customers that want to return to FEI within the current contract year or 
for customers that marketers no longer want to serve.   

18.  What is the logic and rationale for the 20% band? (slide 53) This tolerance band is one of the things we will be looking at in context of 
changes.  It is a legacy number.  Historically, pipeline systems were 
monthly balanced and perhaps this is one of the factors in the 
determination of this band.   

 

Under cold weather, this band goes to 5% balancing for daily and monthly 
groups.   

19.  How often do charges occur? (slide 57) They can happen anytime during curtailment.  The demand surcharge is 
extremely rare and has never been applied. 

20.  Has Fortis staff grown to manage the growth in the transport group?  No, staff has declined and stayed at about one to manage the 
administrative aspects of the transport model largely as a result of 
advancement of technology and the use of the WINS nomination system 
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 Question/Comment FEI Response and Discussion Summary 

COST OF SERVICE, SEGMENTATION AND RATE DESIGN CONCEPTS- SUMMARY OF QUESTIONS/COMMENTS DURING PRESENTATION  

21.  How do the Bonbright principles apply?  How is competiveness related to 
allocating costs?  Does economic efficiency apply to EEC programs? 

The principles guide decisions on rate design and competitiveness is an 
important consideration in setting natural gas rates. 

 

From the perspective of delivery, energy consumption and energy 
efficiency is addressed through EEC programs.  With respect to the 
principles guiding allocations and rate design, economic efficiency refers to 
economically assigning resources.   
 
Some of the principles are contradictory to each other and they are 
balanced depending on several factors (such as policy and external 
environment, etc.). 

22.  Is a single peak used? (slide 75) Yes- it is the estimated daily usage and is derived by a monthly peak that 
regresses to the day.   

23.  Does Bonbright provide guidance on a framework for functionalization, 
classification and allocation and are their alternatives that other utilities 
may use?  Why is there a need to functionalize or classify? 

Yes, Bonbright does provide some discussion on allocation methods.  As an 
alternative to embedded cost studies (which require some form of 
functionalization, classification and allocation) some utilities may use 
marginal costs. 

 

For embedded cost studies, this approach to allocation (i.e. the three step 
approach) is widely adopted and there is a need to functionalize and 
classify because the majority of costs are common or shared costs that are 
largely fixed in nature. 

24.  Is distribution piping all the same size? It ranges from 15mm to 900mm.  Minimum today is 60mm poly.   

25.  How often is rate re-balancing conducted? For FEI, only during a rate design application and the last rebalancing was 
conducted in 2001. We did not propose any shifting of revenue 
responsibilities, but the rate design in 2001 was a Negotiated Settlement 
approved by the Commission that shifted revenue from interruptible Large 
Industrial Rate Schedule 22 to Residential.  



FORTISBC ENERGY INC. 2016 RATE DESIGN 
STAKEHOLDER CONSULTATION 

Summary 
 

 

P a g e  | 11 

 Question/Comment FEI Response and Discussion Summary 

26.  What does the minimum system study cover? (slide 84) The minimum system study is trying to estimate the distribution costs that 
are driven by the fact that a customer has been added.  That is, without 
some type of analysis like this, distribution related costs would be classified 
as demand related and allocated based on peak day which fails to 
recognize that there is some portion of distribution costs that may be 
attributed to attaching the next customer. 

TARIFF, RATE SCHEDULES AND SERVICES OVERVIEW - SUMMARY OF QUESTIONS/COMMENTS DURING PRESENTATION 

27.  Why are RS22A & 22B closed rate schedules? They are legacy rate schedules.  The closing of these rate schedules comes 
from the 1993 rate design- these customers are on a specific part of the 
system (Inland and Columbia regions).  They are firm service customers 
that are served off of the transmission system.   

28.  Why is biomethane not available to Fort Nelson customers? (slide 105) Fort Nelson rates are not set up similar to FEI in order to offer biomethane 
service, or to administer the service.  The first step would be to unbundle 
rates because it’s a voluntary program. 
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GENERAL QUESTIONS/COMMENTS 

29.  What is the goal of this working group? The goal of the working group is to provide feedback on FEI 
proposals and analysis prior to filing.  Two weeks in advance of each 
of the workshops (to begin in late June/early July) a discussion guide 
will be sent out.  The intent of the workshops was expected to be 
about helping FEI put forward an application that identifies and 
addresses the concerns of the group, but may not necessarily be an 
application that puts forward a resolution(s).  This is because 
everyone here has a different perspective and varying interests.   
 
Regardless of what we achieve through these workshops, we will 
still have to file an application and have an IR process.  Today’s 
session was to get a common vocabulary and set a foundation for 
the workshops to follow.   
 
Going forward, the best value of these discussions may be to narrow 
down the issues.   
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Action Items and Next Steps 

 Item Responsibility 

1.  Notes from session circulated by May 27 FEI 

2.  Identify key issues & topics that were addressed 
since the last comprehensive rate design in the 
90’s (i.e. note proceedings where decisions were 
made with respect to the business models).   

FEI- for discussion at the first workshop 

3.  Reach out to FEI with thoughts, concerns, if you 
want to meet. 

All participants 

 



2016 FEI Rate Design Application  

Workshop 1 – FEI COSA 

Atul Toky – Manager, Rate Design and Tariffs 

Richard Gosselin – Manager, Cost of Service 

 

July 11, 2016 



Introduction 

Objectives for Today 

Inform & Review Results of Current COSA 

Starting Point for Discussion 

Agreement on Key Issues List 

Efficient and Cost Effective Regulatory Process 

2 



Workshop Guidelines  

Participate 

Respect other participants and presenters 

Keep discussion topics/issues relevant to Rate Design 

Questions as we go / if need be - add them to an ‘Issues List’ 

Issues list to be compiled and revisited following presentation 

One speaker at a time 

Documentation: 

• Meeting Notes 

• Issues List 

• FortisBC Responses to Issues 

• Issues List Items not Addressed During Workshop 

3 



Agenda 

Discussion 
Guide 

Gas Cost Allocation 

Delivery Cost Allocation 

Functionalization, Classification and  Allocation Review 

Key 
Discussion 
Topics 

Tilbury Expansion Project 
Eagle Mountain – Woodfibre Pipeline Project 

Mt Hayes Cost Allocation 
Southern Crossing Pipeline  

Load Factors for Allocation 

Other Discussion Topics 

Next  
Steps 

Concluding Remarks 

Compile Key Issues List 

Workshop 1 – Fort Nelson 
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DISCUSSION GUIDE 
Part I 
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Gas Wells 

Producing 

Basin 

Compressor 

Stations 

LNG 

Interconnect 

(Meters / Regs) 

Large Volume 

Customer 

Gas Processing 

Plant 

Distribution Mains 

Meter/ Regulator 

Underground 

 Storage 

Residential 

Customer 

Commercial 

Customer 

Transmission Lines 

All Components Affect Rate Design 
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AECO/NIT 

Kingsgate 

Sumas 

• The Essential Services 

Model (ESM) is in place 

to ensure Gas gets from 

supply hubs to our 

service territory 

 

• Sales service picks ups 

the gas that the ESM 

delivers and moves it 

through the system to 

customers   

 

• Transportation service 

allows customers to bring 

gas to our system at 

specific points whereby 

we take possession and 

deliver   
 

Station 2 

Inter-
connect 

7 



Overview of FEI Services & Rates 

“Midstream” also referred to as “Storage and Transport” 

1 PJ = 1,000 TJ = 1,000,000 GJ 

FEI 

Bundled 
Customer  

Choice 

Transportation Sales 

Commodity 

Midstream 

Delivery  Delivery Delivery 

Midstream 

Gas Costs 
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What is Cost of Service Allocation (COSA)? 

COSA 
Model 

Gas Cost 
Allocation 

Model 

Storage and 
Transport 

(Midstream) Costs 

Commodity 
Costs 

Delivery Costs 
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COSA Model: Cost Assumptions 

Test Year: Costs from 2016 Annual Review used in COSA 

Delivery Costs 

• Based on the forecast delivery costs  approved in the 2016 Annual 
Review 

• Known & Measurable costs for major projects are included  

 

Gas Costs 

• Gas cost (Commodity & Midstream) recovery charges are established 
via the quarterly gas cost review process 

• Test year gas costs based on multiplying forecast sales volumes times 
the existing commodity & midstream charges for each rate schedule 

10 



Gas Cost Allocation 

Key Components, Allocation Method & Results 
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Gas Supply Resources 
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Midstream 

Commodity 

L
o 
a
d 

Winter Summer 



Gas Supply Portfolio 

• Market priced annual baseload commodity 
purchases 

• Costs flow through to rates with no markup 

• Reviewed quarterly & subject to quarterly resetting 
Commodity 

• Transportation capacity on external pipelines 

• Seasonal storage capacity  

• Market Area & On-System LNG storage 

• Winter seasonal commodity 

• Load balancing for entire system 

• Mitigation of resources (short term basis) 

• Costs flow through to rates with no markup 

• Reviewed quarterly but normally reset annually 

Storage & Transport 
(Midstream) 

Discussion Guide  - Section 2.1, page 2 and 3 
13 



Gas Cost Allocation Method 

Gas supply costs separated between                            
Commodity & Midstream  

Commodity costs – classified as energy-related & 
allocated based on throughput 

Midstream costs - classified as demand-related & 
allocated based on peak day demand 

• Rolling three year average load factors used in midstream cost allocations, 
with exception that load factor for RS 5 midstream cost allocations set at 
50% (1996 RDA Negotiated Settlement Agreement) 

14 

Discussion Guide - Section 2.3, page 6 

Gas Cost 
Allocation 

Model 



Results 

15 

Discussion Guide- Section 2.4, page 6 and 7 

Rate 1 Rate 2 Rate 3 Rate 4 Rate 5 Rate 6 Rate 7 

Percent of Midstream Costs Allocation 62% 23% 13% 0% 2% 0% 0% 



Gas Cost Allocation Summary 

• Commodity - driven by energy consumed, classified as 
energy-related and allocated based on throughput 

• Storage and Transport - driven by capacity requirements, 
classified as demand-related and allocated based on 
peak day demand 

FEI believes existing allocation approach is reasonable 

Consistent with Delivery cost allocation methodology and 
principles 

Functionalization, classification and allocation consistent 
with industry practices 

16 



Delivery Cost Allocation 

Allocation Method & Results 
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Functionalize Classify Allocate 

Distribution Energy 

Transmission 

Storage 

Customer 
Accounting 

Marketing 

Gas Supply 

Demand 

Customer 

Rate 1 

Rate 2 

Rate 3/23 

Others 

Cost of 
Service 

(Revenue 
Requirement) 

Supporting Studies 

Customer 
Segmentation 

How we split up our Revenue Requirement amongst our customers 

Delivery Cost: Allocation Method 

18 



Functionalize – Rate Base 

19 

Functionalize Order Method Notes 

Transmission, 
Distribution, Storage 
Plant 

Direct to Function Considered Direct Plant 

General & Intangible 
Plant 

Based on Direct 
Plant 
Functionalization 

Supports Direct Plant 
therefore functionalization 
based on the direct plant 
results 

Contribution in Aid of 
Construction 

Direct to Function 

Unamortized Deferrals Various Dependent on nature of 
deferral 

Working Capital Direct to Function 

Discussion Guide - Section 3.3.1 



Operating and Maintenance Costs 

20 

• Activity View of O&M provides indication of function and cost 

causation 

• While in PBR no Activity View of O&M 

• Split O&M into an Activity view based on historical Actuals 

Example 

 

 

 

Actual O&M 

Line 

No O&M Activity Total Percentage

1 Distribution 51,000     44.7%

2 Transmission 20,000     17.5%

3 Facilities 8,000        7.0%

4 Customer Service 35,000     30.7%

5 Total 114,000   100.0%

6 Formulaic O&M 120,000

O&M Activity Reference

Activity View of 

O&M for COSA

7 Distribution Line 1  x Line 6 53,684               

8 Transmission Line 2  x Line 6 21,053               

9 Facilities Line 3  x Line 6 8,421                 

10 Customer Service Line 4  x Line 6 36,842               

11 Total Sum of Lines 7 through 10 120,000            

Discussion Guide - Table 3.1 



Functionalize – Cost of Service 
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Functionalize Order Method Notes 

Operating and Maintenance 
(most) 

Direct to Function 

O&M activities supporting 
Gross Plant 

Based on Gross Plant Facilities, Property Services 
Engineering, System Planning 

O&M activities supporting 
entire Utility 

Based on 
Functionalized 
categories above 

IS costs, Finance & Regulatory, HR, 
Environment Health & Safety, 
Legal, Shared Services 

Property Taxes Based on value of Land, 
Structures and Pipe in 
Function 

Depreciation & Amortization Follows functionalized 
Plant 

Income Tax & Earned Return Based on 
Functionalized Rate 
Base 

Both Income Taxes and Earned 
Return are determined by Rate 
Base 

Discussion Guide - Section 3.3.1 



Functionalize 

Customer Information System 
(CIS) Costs 

• Costs are included with all other General 
Plant 

• Directly functionalized ‘Customer 
Accounting’ 

• Allocate using Number of Customers 

• Results in similar treatment as when 
costs were outsourced 
 

22 



Classify & Allocate 

Function Classify Allocate 

Gas Supply Energy 
Demand 

Sales Volumes 
Peak Day Demand  

Storage 
• Tilbury 
• Mt Hayes 

 
Demand 
Demand 

 
Peak Day Demand  
Peak Day Demand 

Transmission Demand Peak Day Demand 

Distribution Customer 
Demand 

Number of Customers 
Peak Day Demand 

Marketing Customer Number of Customers 

Customer 
Accounting 

Customer Number of Customers 

23 

Discussion Guide - Section 3.3.2 and 3.3.3 



Allocate 

Energy Efficiency Costs 

1. Split between Residential, Commercial, Industrial 

2. Allocated to Rate Schedules based on Number of  

Customer 
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EEC Costs 

Commercial Residential Industrial 



KEY DISCUSSION TOPICS 
Part II 



COSA Model - known and measurable changes 

Start with test year (2016 Annual Review) 

• Revenue = Costs 

Add in known and measurable changes 

• Creates deficiency/surplus 

• Deficiency/Surplus applied to all Rate Schedules based 

on Revenue Margin 

• Revenue = Costs 

Perform Cost Allocation 

• Produces Revenue to Cost Ratios 

• Rebalance if necessary 

 26 



Tilbury Expansion Project 

 

 

 

 

27 

• Liquefaction capacity and LNG tank expansion at FEI’s 

existing Tilbury site 

• Built to serve Natural Gas for Transportation market 

• Entering rate base 2017 

 

 

 

 

 

Special Direction No. 5, Discussion Guide - Section 3.1.3 & 4.1.1 



Tilbury Expansion Project – COSA treatment 

28 

• Functionalize as Storage 

• Direct Cost and Revenue Allocation to Rate Schedule 46 

• Net difference allocated to all customers on margin 

• The same will occur in FEI’s 2016 Annual Review for 2017 Rates 

• Recommend including in COSA using 10 years levelized 

costs and revenues 

 

 

Rate Schedule 46 included in Special Direction No. 5 and endorsed with Order G-211-13  

COSA Treatment Rate 1 Rate 2 Rate 3/23 Rate 5/25 Rate 6 

Level 10 years 
costs and revenue 

96% 101% 102% 105% 135% 

2018  96% 101% 102% 105% 136% 

Exclude 96% 101% 103% 105% 135% 



Eagle Mountain-Woodfibre Pipeline Project 

(EGP) 

 

 

 

 

29 

 

 

 

Transmission Pipeline from North Coquitlam to 
Squamish and Compression facilities 

Would be built to serve large volume long term 
customer (Woodfibre LNG) 

Costs and Revenue uncertainty 

Will not be constructed until customer has contracted 
with FEI for service 

Special Direction No. 5, Discussion Guide - Section 3.1.3 & 4.1.2 



EGP – Addition to COSA 

 

 

 

 

30 

 

 

 

 

• Functionalize as Transmission 

• Allocate using Peak Day 

• Revenue credit allocated to all customers on margin 

• The same will occur when enters rate base 

• Recommend excluding from COSA until contracted with 

Woodfibre 

 

 
COSA Treatment Rate 1 Rate 2 Rate 3/23 Rate 5/25 Rate 6 

Excluded 96% 101% 102% 105% 135% 

Included 96% 101% 102% 105% 134% 

Rate Schedule 50 included in Special Direction No. 5 and endorsed with Order G-10-15 



Mt. Hayes - Cost Allocation 

31 

• Continues to serve a dual purpose 

• Storage Component in Midstream costs 

• Transmission Component in Delivery costs 

Discussion Guide – Section 3.1.2.2 and 4.2 



Mt. Hayes – Optional COSA treatment 

32 

• Aligns treatment with Tilbury costs 

• Functionalize as Storage 

• Ignores dual purpose for cost allocation purposes 

• Allocates costs to customers on Peak Day 

• Slight shifting of costs from Sales to Transportation 

customers 

• Recommend continued Storage and Transmission 

treatment 

 COSA Treatment Rate 1 Rate 2 Rate 3/23 Rate 5/25 Rate 6 

Dual Purpose 96% 101% 102% 105% 135% 

Align with Tilbury 96% 100% 102% 104% 136% 

Discussion Guide – Section 3.1.2.2 and 4.2 



Southern Crossing Pipeline  

33 



Southern Crossing Pipeline  

34 

Working as designed 

• Providing supply to Interior and Lower Mainland 

• Increased liquidity at Sumas market 

• Reduced gas supply risk with another pipeline to Huntingdon 

• Continued third party revenue (PG&E, Hydro, NWN, FEI) 

• Ability to offer firm to customers in Lower Mainland 

• Recommend including with all other Transmission Pipe 

Alternative Treatment: Regional Transmission Pipe in COSA  

• Allocate costs to fewer customers 

Discussion Guide – Section 4.3 

COSA Treatment Rate 1 Rate 2 Rate 3/23 Rate 5/25 Rate 6 

Treat like all other TP 96% 101% 102% 105% 135% 

Regional TP 96% 101% 102% 105% 135% 



Load Factors for Allocation 

 

 

 

35 

Recommend using calculated load factor for 
midstream cost allocation to RS5 customers 

Alignment of Load Factors between Delivery 
and Midstream allocations is consistent 

Results  

• Increased midstream charge to Rate Schedule 5 
customers 

• Decrease in midstream charge to other Rate Schedule 
customers 

Discussion Guide – Section 2.3 and 4.4 



Other Discussion Topics 

36 



CLOSING REMARKS & NEXT STEPS 
Part III 



Next Steps 

Documentation 

• FEI will distribute key issues list and post notes from today’s 
workshop by July 25 

Communication 

• Website: www.fortisbc.com/ratedesign 

Workshop 1 – 
Fort Nelson 

• Scheduled July 27-28 

• Focus on results from preliminary COSA study for Fort Nelson 

• Discussion guide will be circulated in advance of the workshop 

http://www.fortisbc.com/ratedesign


Find FortisBC at: 

Fortisbc.com 

 

604-576-7000 

 

For further information, 

please contact: 

Gas.Regulatory.Affairs@fortisbc.com 

 www.fortisbc.com/ratedesign 

 

http://www.fortisbc.com/ratedesign
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Meeting: COSA Workshop 

Date: July 11, 2016 

Time: 9 am to 3:30 pm 

Location: BCUC Hearing Room, 12th Floor, 1125 Howe Street, Vancouver 

Facilitator: Atul Toky, FEI 

Participants: Kresnyak, Peter (Absolute Energy);  Andrews, Bill (BCSEA); Hackney, Tom (BCSEA); Ashley, 
Jackie (BCUC); Marr, Cathy (BCUC); South, Errol (BCUC); Sue, Suzanne (BCUC); Chong, 
Doug (BCUC); Braithwaite, Tannis (BCPIAC); Feeney, Kate (BCPIAC); Caumanns, Nick 
(Cascadia Energy); Connelly, Steve (Cascadia Energy); Craig, David (CEC);  Weafer, Chris 
(CEC); Vandersteen, Bev (Fort Nelson & District Chamber of Commerce [FNDCC] – via 
Audio Broadcast); Bursey, David (ICG/Sentinel Energy); Langley, Jim (Sentinel Energy); 
McCordic, Mary (Shell Energy); Bonin, Kevin (Translink); Chung, Alan (BC Hydro); Hastings, 
Calvin (BC Hydro) 

FEI 
Attendees: 

Bevacqua, Ilva; Carman, Michelle; Gosselin, Rick; Gravel, Colleen; Hill, Shawn; Hill, Song; 
Hodgins, Kevin; Hopping, Uschi; Joly, Janice; Lang, Mary; Moore, Ed; Noel, Brian; Salbach, 
Stephanie; Sinclair, Corey; Tabone, Gail; Toky, Atul; Sanderson, Ron; Dall’Antonia, Roger; 
Bystrom, Chris 

Material 
Provided 

Presentation attached following notes. 

Agenda: Agenda: 
1.       Part I:  Discussion Guide 

 Welcome and Introduction  

 Gas Cost and Delivery Cost Allocation  

 Delivery Cost Allocation 
  
2.       Part II:  Key Discussion Topics 

 Tilbury Expansion Project  

 Eagle Mountain – WoodFibre Pipeline Project  

 Mt Hayes Cost Allocation  

 Southern Crossing Pipeline  

 Load Factors for Allocation  

 Other Discussion Topics  
  
3.       Part III:  Next Steps  

 Closing Remarks & Next Steps  
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Meeting Summary and Notes 

DISCUSSION GUIDE - SUMMARY OF QUESTIONS/COMMENTS DURING PRESENTATION 
Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

3  On issues list, will there be an ongoing opportunity 
to add to the issues list?   

 Yes. FEI will circulate the issues list two weeks after 
the workshop and will offer an opportunity for 
everyone to provide written comments and raise 
additional issues at that time. The objective for 
today is not to resolve key issues but to consider 
and address them to focus the scope of the RDA.  

8  What did FEI change in its cost allocation 
methodology from last rate design 20 years ago and 
why?  What is FEI doing differently this time and 
why? 

 Generally, the cost allocation methodology has been 
kept the same as it is working well. FEI is 
recommending to make a few changes in its cost 
allocation model which will be discussed later in the 
presentation.  

9  Does COSA model only deal with delivery costs?   No, FEI’s COSA model also takes into account the 
inputs from the Gas Cost allocation model. FEI has a 
separate Gas Cost allocation model, as the rates for 
gas costs are set quarterly.  

12  Could you please explain design load curve? 

 Is there any information with respect to unit cost of 
each of the midstream resources? 

 What supply resources does FEI use to bridge the 
small triangle between baseload and seasonal? 

 Why is pipeline capacity shown as a flat line?  Isn’t 
there a material difference throughout the year?  
E.g. repair, line pack issues?   

 

 Design load curve is based on peak or design day, 
which in simple terms is the peak of the coldest day 
in 20 years.   

 Yes, some costs are for the fixed cost storage 
contracts, and some for the transport.  Transport 
charges are public information, while some of 
storage assets are negotiated rates and confidential.  
Quarterly gas cost filings provide some of this cost 
information. 
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DISCUSSION GUIDE - SUMMARY OF QUESTIONS/COMMENTS DURING PRESENTATION 
Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

 It could be resources at Aitken Creek or other 
storage assets or seasonal supply that FEI might use 
to meet that demand. The design day load curve is 
just an illustration of how FEI stacks its resources to 
meet the peak day demand.    

 The pipeline capacity shown on the curve is 
upstream of the interconnection.  We hold fixed 
amount on a year to year basis, but like any 
pipeline, maintenance is done on a daily/monthly 
basis, which customers on those pipelines are 
accustomed to. These pipelines are NEB regulated 
and FEI pays a tariff just as all other shippers do.  

15  How is load factor calculated?  

 What does FEI mean by three year average? 

 Could FEI provide details of the calculation?  
 

 Load factor is calculated by taking the average usage 
divided by the peak day.  E.g., if a customer uses 1 
GJ per day on average and would use 3 GJ per day 
on the peak day, then the load factor is 33%.  If the 
average use is 1 GJ per day and the customer would 
use 2GJ on the peak day, then the Load Factor 
would be 50%. 

 FEI calculates load factor on a yearly basis and then 
takes a three year average. FEI takes a three year 
rolling average as an average use to calculate the 
load factors for allocation purposes in the COSA 
model.    

  

21  With respect to the General and Intangible plant, to 
what extent is there ambiguity between 
functionalization of Transmission, Distribution and 
Storage direct plant. i.e., are there any assets or 

 Assets and costs in each of these functions (Transmission, 
Distribution and Storage) are fairly clear.  

 10% of the total direct plan is considered general 
and intangible plant based on 2016 Annual Review 
information. 
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DISCUSSION GUIDE - SUMMARY OF QUESTIONS/COMMENTS DURING PRESENTATION 
Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

costs under each of these direct plant functions that 
should be considered as general plant?  

 How much of the total direct plant for FEI is 
considered general and intangible plant?  

 How does FEI differentiate between the Distribution 
and Transmission assets? Can you classify your plant 
by pressures? 

 Yes, pressure is one way by which FEI can classify its 
plant as Transmission or Distribution. FEI’s 
Transmission pipe pressure is 2,400 kPa (450 Psig) 
and greater. FEI’s distribution pressure pipe is less 
than the aforementioned pressure. 

22  What is the reason for the change for Customer 
accounting related costs? Why were those taken out 
of general plant and now functionalized as Customer 
accounting? 

 What is the impact (directionally) of making this 
change in the COSA model? 

 Previously, these costs were O&M costs and were 
outsourced and treated as General costs. Since 
then, FEI has brought the Customer accounting in 
house and therefore these types of costs are now 
functionalized directly to Customer Accounting. 
These costs are still allocated using number of 
customers which is consistent with past 
methodology. FEI believes that this approach is 
reasonable and is consistent with the cost causation 
principles. 

  

23  Hasn’t the Mt Hayes cost allocation been impacted 
by the Amalgamation?  

 FEI will discuss the Mt. Hayes cost allocation under 
the key discussion topics later in the presentation. 
For Mt. Hayes, there is a component that is 
classified as midstream and some component is 
allocated to transmission (i.e. left in delivery costs) 
as the asset serves the dual purpose of serving as a 
storage facility and providing additional 
transmission system capacity to serve customers 
similar to a transmission pipeline. 

24  With respect to EEC costs, does FEI classify those 
costs as energy or demand related? 

 EEC costs are classified as customer related costs in 
the current COSA model. 
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DISCUSSION GUIDE - SUMMARY OF QUESTIONS/COMMENTS DURING PRESENTATION 
Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

 What is the impact of making this change in 
classification in the COSA model for EEC costs? 

 FEI can look at EEC costs being classified as energy 
related and allocated based on volumes. It is 
important to note that by classifying this as energy 
related, the costs will not be allocated to transport 
customers or another option  could be a direct 
assignment to all customer classes including 
transportation customers.  

 FEI needs to run this through the COSA model. 
However, conceptually it should not make a 
material impact on the R:C ratios and the rates. 

26  How are Bypass Customers treated in the COSA 
model? 

 The bypass customers’ revenues are treated as a 
credit to the cost of service and allocated based on 
other rate schedules’ margin, i.e revenues minus 
cost of gas. 

27/28 Tilbury Expansion Project:  

 Could FEI provide data that shows usage forecast for 
Tilbury Facility? 

 How much spare capacity is available for FEI to use? 
Does this spare capacity alter any other resources to 
meet peak day demand? 

 If using a 10 year levelized mechanism, is it not 
equivalent of a deferral account being put in COSA? 

 Could you show the revenue to cost ratios for all 
other rate schedules? And also show the decimal 
points? 

 What is the absolute dollar amount on the net 
difference between cost of service and forecast 
revenues for two options considered? 

 10 years to match next time until next rate design 

 

 Yes, FEI can provide the forecast for usage. 

 There is no spare capacity for FEI to use on a peak 
day. It is important to note that the costs related to 
this asset are not allocated based on peak day 
demand. This is because this LNG asset is 
constructed to serve the North American NGT 
market.  

 No, the levelized approach just changes the net 
difference between costs and revenues allocated to 
customers. The net difference between the forecast 
revenues and cost of service is a revenue 
requirement issue. Therefore, to separate the 
revenue requirement issue from the cost allocation 
issue, FEI is proposing to use 10 year levelized costs 
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DISCUSSION GUIDE - SUMMARY OF QUESTIONS/COMMENTS DURING PRESENTATION 
Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

just seems convenient.  What are some good 
economic options?   

 What happens if there is a significant difference in 
the forecast to what is happening now to what 
actually happens?  As the years roll by and actuals 
are realized, and there is a difference in the forecast 
to what you have now, how would that new 
information be picked up if ever at all? 

 

and revenues instead of another option to take a 
2018 view of cost of service and forecast revenues. 
For cost allocation methodology, the net difference 
between the revenues and cost of service is 
allocated based on margin. FEI’s analysis suggests 
that the amount of this difference does not impact 
the revenue to cost ratios for other rate schedules, 
suggesting that the cost allocation methodology for 
this asset is appropriate for both options. Yes, FEI 
can show the R:C ratios for all other rate schedules 
including decimal points. 

 The option using the 10 year levelized approach has 
about $7 million on net basis that gets allocated to 
other customers. The option using 2018 cost of 
service and forecast revenues has about $25 million 
on net basis that gets allocated to other customers. 
As can be seen in the summary table, even though 
there is a significant difference (on net basis) 
between these two options, the R:C ratios have 
minimal impact.  

 Even though the 10 year levelized approach is not a 
standard methodology used in COSA models, FEI 
believes that it is a reasonable approach to separate 
out the revenue requirement issue and cost 
allocation issue as the levelized approach minimizes 
the net difference between the cost of service and 
forecast revenues. The results show that using both 
options would not impact the revenue to cost ratio 
and therefore, using a levelized approach is more 
appropriate for cost allocation purposes. 
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DISCUSSION GUIDE - SUMMARY OF QUESTIONS/COMMENTS DURING PRESENTATION 
Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

 The COSA results suggest that even if the gap 
between cost of service and revenues is significant, 
it has minimal impact to R:C ratios.  This means that 
the cost allocation methodology will remain 
appropriate even if there is a significant difference 
from forecast. 

29/30 Eagle Mountain-Woodfibre Pipeline  (EGP) Project: 

 If included in the COSA model, the costs related to 
the project will be allocated to all rate schedules, so 
revenues won’t change but cost (i.e. denominator in 
R: C ratio) would change. Is that correct 
understanding? 

 Is Rate Schedule 50 approved with established 
rates?  

 What is the estimated cost of project? 

 

 No, the revenues from this project are credited to 
all customers. For the EGP project, the revenues are 
expected to outweigh the costs and therefore there 
will be a net benefit to all customers. If costs of the 
EGP Project are included in the COSA model, it will 
change the R:C ratios only to a decimal point. So, it 
will have a minimal impact whether it’s included or 
excluded from the COSA model. FEI believes that 
the EGP Project related costs should be excluded 
from the COSA model until the customer has 
contracted with FEI for service. The results of the 
COSA model show that it doesn’t impact the R:C 
ratios, suggesting that the cost allocation 
methodology is appropriate whether this project is 
included or excluded from the COSA model.  

 The methodology to establish rates under Rate 
Schedule 50 is approved under Order in Council 
(OIC) by amendments to Special Direction No. 5.   
More information is available on the BCUC website: 
http://www.bcuc.com/Documents/SpecialDirections/2014/12-
19-2014_OIC749-Amendment-Dir5BCReg245-2013.pdf    

 The latest cost estimate is about $500 million CAD. 

http://www.bcuc.com/Documents/SpecialDirections/2014/12-19-2014_OIC749-Amendment-Dir5BCReg245-2013.pdf
http://www.bcuc.com/Documents/SpecialDirections/2014/12-19-2014_OIC749-Amendment-Dir5BCReg245-2013.pdf
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DISCUSSION GUIDE - SUMMARY OF QUESTIONS/COMMENTS DURING PRESENTATION 
Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

31/32 Mt Hayes LNG: 

 Are any costs for Mt. Hayes allocated to RS46? How 
does the use of it affect RS46? 

 What is the practical difference between Tilbury and 
Mt. Hayes LNG facility usage on a day to day basis? 
Is Mt. Hayes in vaporization mode daily? Does it 
fluctuate with the load? 

 Is FEI taking any LNG out of Mt Hayes for NGT 
market? 

 Could FEI provide a forecast for the NGT market on 
Vancouver Island? What about ferries fueling on 
island?  

 Is FEI planning to export LNG from its facilities? 
What about the Phase 2 of Tilbury expansion for 
Hawaiian Electric? 

 

 

 

 

 No Mt Hayes costs are allocated to RS46 in the 
COSA model, the current COSA model only allocates 
costs related to the Tilbury Expansion only to RS46.  

 In the load duration curve, the resources FEI has in 
place are shown from a planning perspective. What 
resources are used on a day to day basis depends on 
various factors such as weather conditions, supply 
constraints in marketplace and physical capacity of 
FEI’s transmission system. On a daily basis, FEI 
optimizes the use of each resource to meet the 
demand for the system. The Tilbury LNG is primarily 
used as a storage facility providing peaking gas 
supply during cold weather, whereas Mt. Hayes 
serves the dual purpose of a storage facility as well 
as a transmission facility providing additional 
capacity on the Vancouver Island transmission 
system. 

 Yes, FEI is supplying some LNG from the Mt. Hayes 
facility. This has not been factored in the COSA 
model as it is a very small amount. 

 We can provide what we have for the forecast for 
Vancouver Island. Currently the marine 
transportation market is fueling on the Mainland 
side with some expectation that there will be 
growth of LNG sales into the marine market in the 
future as well as growth in the on-land LNG 
demand. 

 FEI is planning to supply LNG to North American 
domestic customers from its current LNG facilities 
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DISCUSSION GUIDE - SUMMARY OF QUESTIONS/COMMENTS DURING PRESENTATION 
Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

including the Tilbury Expansion project under 
construction. The Phase 2 of Tilbury expansion 
project for Hawaiian Electric is still in very early 
stages of planning. For now Fortis Hawaii, an 
indirect wholly-owned subsidiary of Fortis Inc. has 
entered into a 20 year fuel supply agreement with 
Hawaiian Electric Company. To support the 
agreement, a further expansion is required at 
Tilbury facility, which will not be owned by the 
Utility. The further expansion project will take 
natural gas transportation service from FEI (i.e. RS50 
customer of FEI) and is expected to provide net 
benefits to existing customers. 

33/34 Southern Crossing Pipeline: 

 What about the R:C ratio for Rate 22B? Should Rate 
22B customers get an allocation of SCP costs? 

 What is the reason for change in treatment of SCP in 
the COSA model? 

 How is firm capacity to customers in Lower 
Mainland linked to the SCP? 

 When SCP costs functionalized on their own, Rate 
22B customers do not receive an allocation since 
they are at the East end of the pipeline and do not 
have access to it.  

 The SCP is simply another transmission pipe (asset) 
that is used to provide FEI customers gas. FEI has 
transmission pipe throughout the province and the 
cost of that pipe is allocated to all customers based 
on peak day demand. FEI believes that treating the 
SCP transmission pipe in the same way as the rest of 
its transmission pipe is fair and reasonable.   

35 Load Factors for Allocation: 

 What is the actual load factor for RS5 customers? 
What is the impact of aligning the load factors for 
RS5 customers? 

 Is the load factor based on actual peak or forecast 

 

 The calculated load factor for RS5 customers is 45%. 
The impact of making this change will be minimal. 
RS5 midstream cost would go up by about $0.05/GJ. 

 The peak day demand is a theoretical concept (1 in 
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DISCUSSION GUIDE - SUMMARY OF QUESTIONS/COMMENTS DURING PRESENTATION 
Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

peak? 

 Is NGV 100% load factor? 

 Is FEI recommending this change for the duration of 
this rate design?  

 Could FEI provide a table showing R:C ratios  that 
combines all of the recommendations?  

 

20 year event) which is used for planning purposes. 
The load factor is calculated by dividing the 
normalized actual average usage by the theoretical 
peak day usage.  

 Yes, NGV customers are not heat sensitive. 

 Yes, FEI expects that the change if approved would 
last for the duration of rate design.  That is, the 
recommended change will be in place until FEI 
applies to change it. 

 Yes, Appendix C, Schedule 1 of the discussion guide 
shows the R:C ratios after combining all of the 
recommendations.  
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OTHER DISCUSSION TOPICS  - SUMMARY OF QUESTIONS/COMMENTS  

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

Page 13-14 
of 
Discussion 
guide 

Load factor Calculation methodology 

 Why did FEI use three year average?  

 Could FEI provide more details and some alternative 
approaches for load factor calculation methodology?  

 Could FEI provide data and calculation on how load 
factor is calculated and used in the COSA model? 

 Since FEI has only 2500 demand meters, how exactly 
are you figuring out the peak day and average 
demand for other customers? 

 

 

 FEI used three-year average as it provides a better 
understanding of the usage pattern, instead of just 
using a single year average, as it takes into account 
the changes in usage from one year to another. FEI 
believes that this approach is appropriate, 
reasonable and also consistent with what has been 
done since the 1996 rate design.  

 FEI will endeavor to provide more details around 
the load factor calculation methodology and also 
provide some alternative approaches and how 
those would impact the results of COSA model. 

 Yes, FEI can provide data. 

 FEI will provide more information on how peak day 
is determined and normalized average demand is 
calculated. 

 

Page 8-9 of 
Discussion 
Guide 

 Would it make any difference by departing from 
what was approved and using O&M from actual 
results?  

 Could FEI provide allocation data and material used 
to split the formulaic O&M? 

 FEI is not using the actual O&M but is using the 
formulaic O&M and splitting that into the activity 
view by using proportion from actuals percentages. 

 FEI will provide the data used to split the formulaic 
O&M.  

Page 3-4 of 
discussion 
guide 

Rate Design History 

 Would FEI be providing history on the delivery rates 
as provided for gas costs in the discussion guide? 

 General Comment: When writing the application, it 
will be great if FEI can include how FEI’s proposed 
assumptions compare to previous assumptions that 

 

 Yes, the history for both gas cost and delivery rates 
will be provided in the application. 
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OTHER DISCUSSION TOPICS  - SUMMARY OF QUESTIONS/COMMENTS  

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

have been approved and differences in results, if 
any. 

Page 14-15 
of 
discussion 
guide 

Minimum System Study & PLCC adjustment 

 Has FEI conducted any other studies? 

 Could FEI provide a copy of the distribution system 
standards for better understanding of background 
and pipe sizing to understand the minimum system 
study? 

 Could FEI provide more details to the PLCC 
calculation? 

 

 Yes, FEI looked at the zero intercept study but didn’t 
find that to be a good alternative since there was 
not a good correlation between pipe diameter and 
installation cost. As an alternative, FEI looked at 
adjustment to the minimum system which adjusts 
the amount that is classified as demand related and 
customer related and this is called the Peak Load 
Carrying Capacity (PLCC) adjustment. The PLCC 
adjustment was made in response to increasing the 
minimum size pipe used in the study to better 
reflect standard practice at the utility.  With a larger 
minimum pipe, there is a higher capacity 
component associated with that pipe and the PLCC 
adjustment was considered appropriate to reflect 
that higher level of capacity. 

 Yes, FEI can provide copy of distribution system 
standard. 

 Yes, FEI will provide details around the PLCC 
calculation and how it is used in the COSA model. 

Page 16 of 
discussion 
guide 

Customer Weighting Factor and Admin factor Study 

 Could FEI share the calculations for these studies? 

 

 Yes. 

Page 16 of 
the 
discussion 
guide 

Bypass & Special Contract Customers 

 How are costs allocated to bypass customers? Could 
FEI provide what costs are being bypassed? 

 Are special contract customers’ rates evaluated as 

 

 To be clear, it’s not that the Bypass Customers are 
bypassing costs, rather they have the ability to 
bypass the system entirely. That is why Bypass 
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OTHER DISCUSSION TOPICS  - SUMMARY OF QUESTIONS/COMMENTS  

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

part of rate design application? customers are on a negotiated rate which is not set 
as part of the rate design application process. It is 
important to note that the rates are set at the time 
when these customers entered into an agreement 
with FEI and that the rates would be greater than 
the incremental cost to serve the customer but less 
than the tariff rate that was available to them at the 
time. Therefore, consistent with past practice, 
bypass customers are not allocated any costs in the 
COSA model and revenues from these customers 
are credited back to all customers who are 
notionally paying for those costs.  

 Yes, the special contract customer rates are 
evaluated as part of this rate design application. 
This workshop however deals with the cost 
allocation methodology.  

Page 17 of 
discussion 
guide 

Interruptible Customers 

 Why interruptible customers aren’t allocated 
demand related costs? Should there be any other 
costs (such as storage etc.) allocated to these 
customers? 

 

 Interruptible customers are allocated customer 
related costs in the COSA model. The reason the 
COSA model doesn’t allocate demand related costs 
to these customers is because these customers’ 
service can be stopped (interrupted) at any time. 
Generally, these customers could be interrupted as 
the weather gets colder and FEI’s system nears its 
peak capacity. Since we do not have to serve these 
customers when the system is peaking, FEI has 
incurred no demand (capacity) related cost on their 
behalf. The interruptible customers provide benefits 
to all other customers by improving the utilization 
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OTHER DISCUSSION TOPICS  - SUMMARY OF QUESTIONS/COMMENTS  

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

on non-peak days.  Storage costs are also in place to 
meet the peak day demand, so based on the 
aforementioned reasons; FEI has not incurred any 
storage costs on behalf of interruptible customers. 

Page 17 of 
discussion 
guide; Sec 
3.2.5 

Biomethane and Natural Gas for Transportation 

 Can FEI provide cost details for these? 

 

 It is possible for NGT but not for Biomethane 
customers as they follow other rate schedules (1, 2, 
3, 4).  FEI doesn’t segregate them as they are not 
different customers.  

Page 19, 
table 3-5 

 Could FEI explain the difference between Tilbury and 
Mt. Hayes delivery cost of service i.e. $35 million vs 
$7 million? 

 

 This difference is because the Mt. Hayes delivery 
cost of service is reduced by about $18 million 
which is the amount FEI reclassifies and included as 
a midstream cost. Tilbury cost of service includes 
the Tilbury expansion cost of service, and although 
this is the case FEI has directly allocated the Tilbury 
Expansion costs and RS46 revenues to RS46 and 
only the net difference is allocated to all other 
customers.  

 The other option could be to treat Mt. Hayes similar 
to Tilbury, which is presented as option B in the key 
discussion topics for Mt. Hayes cost allocation. 

Page 21 of 
discussion 
guide table 
3-7 

 Can you break the cost of service allocation down by 
customer, demand and energy. 

 Yes, it is already done and shown in the financial 
schedules attached to the discussion guide. 

Page 21-24 
of the 
discussion 

Revenue to Cost Ratios 

 Is FEI planning to stick with 90-110% as a range of 
reasonableness? 

 

 Yes. 

 Uncertainty discussion is around peak demand.  For 
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OTHER DISCUSSION TOPICS  - SUMMARY OF QUESTIONS/COMMENTS  

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

guide  FEI stated that “gas systems have some degree 
uncertainty”. How does the range of reasonableness 
deal with uncertainty?  

 Is it possible to get the historical COSA studies for 
the last number of years since the last rate design?  
Presumably FEI runs these on a regular basis.  Trying 
to apply the same methodology across historic costs 
to see what has changed over time. 

 Over the last 20 years, shouldn’t there be more 
certainty in collecting demand date with new meters 
for residential and commercial and due to 
technological improvements? 

 How do gas costs impact R:C ratios? Can FEI provide 
margin to cost ratios? 

 How difficult is it to set a different range of 
reasonableness? 

 Does FEI expect R:C ratios to stay where they are 
today for the next little while, or would FEI expect 
that they would deviate over a period of time? 
Adding big projects doesn’t seem to move R:C ratios 
too much, which suggests that the COSA study is 
reasonable, so why not reset or rebalance everyone 
closer to unity or 100%? 

 Does FEI consider 135% outside the range of 
reasonableness? If yes, should it be rebalanced? 

electric utilities’ COSA model, there’s more 
information around the hourly peak. FEI on the 
other hand doesn’t have demand meters on most of 
the volume going through the meters, so there is a 
bit more cost allocation uncertainty.  You could say 
the allocations are a little more subjective in the gas 
model, so that is why a larger range may be more 
reasonable. 

 The most recent COSA study was done in 2012 at 
the time FEI filed its Amalgamation Application. 

 Uncertainty and R:C ratio has 2 parts  Uncertainty in 
loads is one part, and that can potentially be 
reduced by using demand meters on a sample of 
customer to collect load research.  The other 
uncertainty is related to the different methods 
available to use in a COSA and the inherent 
uncertainty associated with spreading shared costs 
among customer classes.  We believe the margin of 
error is equally distributed above and below a 100% 
revenue to cost ratio.  In other words, we do not 
expect the results to be skewed in either direction. 

 Yes, margin to cost ratios can be provided. 

 It should be noted that the range of reasonableness 
is used as a guide to rebalance the rates. It is not 
difficult to do a math exercise and rebalance the 
rates for customer groups outside the range of 
reasonableness. However, while doing the 
rebalancing FEI would have to take into 
consideration other rate design principles such as 
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OTHER DISCUSSION TOPICS  - SUMMARY OF QUESTIONS/COMMENTS  

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

rate shock and competitiveness. FEI doesn’t expect 
R:C ratios to stay the same over time but it is 
expected that those R:C ratios would stay within the 
range of reasonableness. If R:C ratios are outside 
the range, FEI could bring those back into the range. 
As mentioned above, rebalancing to a different 
range or unity would depend on other rate design 
considerations as well.  

 Yes, 135% is outside the range. Rebalancing this 
would virtually have no impact to other customers 
because it such a small customer group. 

2012 
Application 

 Did FEI get an approval for Rate Design in its 2012 
Rate Design Application? 

 The Commission approved FEI’s proposed rate 
design for the amalgamated entity, stating: “There 
is little disagreement among the parties with 
respect to implementing FEI’s existing rate design 
methodologies on a transitional basis. The 
Commission Panel agrees and accepts the proposal 
put forward by the FEU for the temporary rate 
design once the amalgamation is legally effective.”   
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Action Items and Next Steps 

 Item Responsibility  Target Completion 

1.  Notes and issues list from session circulated FEI July 25 

2.  Review notes and issues list and reach out to FEI 
with thoughts, concerns, if you want to meet. 

All others August 2 

3.  Provide details for the load factor calculation 
methodology used in current COSA and other 
alternatives 

FEI With Application 

4.  Provide impact to R:C ratios if EEC costs are 
classified as energy related 

FEI With Application 

5.  Provide forecast of NGT market FEI With Application 

6.  Show R:C ratios to three decimal places for 
alternatives/options on Tilbury Expansion and EGP 
Project 

FEI With Application 

7.  Provide allocation data and material used to split 
the formulaic O&M 

FEI With Application 

8.  Provide history for delivery rates  FEI With Application 

9.  Provide FEI’s proposed assumptions compare to 
previous assumptions that have been approved 
and differences in results, if any. 

FEI With Application 

10.  Provide more details to the PLCC calculation FEI With Application 

11.  Provide details for Customer Weighting Factor and 
Customer Admin factor study 

FEI With Application 

12.  Provide cost details for NGT customers FEI With Application 

13.  Provide Margin to Cost ratios FEI With Application 

14.  Discuss rate design and customer segmentation 
results and key issues  

FEI Workshop 2 – August 11 

15.  Discuss Transportation service model and key 
issues 

FEI Workshop 3 – August 12 

 

 

 

 

 

 

 



FORTISBC ENERGY INC. 2016 RATE DESIGN 
STAKEHOLDER CONSULTATION 
 

COSA Workshop July 11, 2016  
Summary 

 

 

P a g e  | 18 

Key Issues 

 Issues List 

1.  EEC costs Classification - energy related or customer related 

2.  Tilbury Expansion project costs and revenues - 2018 cost of service and forecast revenues or 
10 year levelized costs and revenues 

3.  Treatment of SCP in the COSA model. Why do the recommended changes make sense? 

4.  Treatment of Bypass Customers – is it possible to quantify and allocate bypassed costs to 
these customers? 

5.  Treatment of interruptible customers – does it make sense to allocate any demand related 
costs? 

6.  Revenue to Cost Ratios – range of reasonableness? If outside the range, rebalancing to unity 
or within the range of reasonableness given other rate design considerations? 
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FortisBC, Who we are: 

 100% Canadian 

owned, and part of the 

largest investor owned 

utility in Canada 

 Provider of Natural 

Gas, Electricity and 

Propane 

 135 communities more 

than 1 million 

customers in BC 
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Introduction - Objectives for Today 

Provide context and Information in support of Rate Design  

Inform & Review Results of Current Cost of Service Allocation 

Discussion on Key Topics related to Rate Design 

Agreement on Key Issues List 

Inform Proposals of Revenue Requirement Application 2017-18  

3 



Workshop Guidelines  

Participate 

Respect other participants and presenters 

Questions as we go / if need be - add them to an ‘Issues List’ 

Issues list to be compiled and revisited following presentation 

One speaker at a time 

Documentation: 

• Meeting Notes 

• Issues List 

• FortisBC Responses to Issues 

• Issues List Items not Addressed During Workshop 

4 



Agenda 

Information 
Session 

Rate Design Application Context and Fundamentals 

Cost of Service, Segmentation and Rate Design Concepts 

Tariff Overview 

Discussion 
Guide 

Gas Cost Allocation 

Functionalization, Classification and  Allocation Review 

Key Discussion Topics 

Revenue 
Requirement 
2017-2018 

Proposed Rate Changes 

Primary Reasons for Changes 

Next  Steps Concluding Remarks 

Compile Key Issues List 
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INFORMATION SESSION 
Part I 
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Rate Design Application Context & 

Fundamentals 
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Application Context 

Depreciation & 
Amortization

Gas 

Costs 

OM & A

Depreciation &
Amortization

Delivery
Charge

Basic 
Charge

Revenue Requirement 

Cost Allocation 

Rate Design 

How Big is the 
Pie? 

How do you 
Slice the Pie? 

How do you 
Pay for the 

Slice? 
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Gas Wells 

Producing 

Basin 

Compressor 

Stations 

LNG 

Interconnect 

(Meters / Regs) 

Large Volume 

Customer 

Gas Processing 

Plant 

Distribution Mains 

Meter/ Regulator 

Underground 

 Storage 

Residential 

Customer 

Commercial 

Customer 

Transmission Lines 

All Components Affect Rate Design 
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Inter-
connect 

10 

• Sales service brings gas 

to Fort Nelson 

interconnect moves it 

through the system to 

customers   

 

• Transportation service 

allows customers to bring 

gas to interconnect 

whereby Utility take 

possession and delivers it 

to customers 



Overview of Fort Nelson Services & Costs 

Fort Nelson 

Transportation Sales 

Gas Cost 

Delivery 
 

Delivery 

Costs in 

Rates 

11 



Sales Service Components – Gas Costs 

Consists of: 
Commodity Costs 

• Market based rate 

• Station 2 supply 

• Allocation of summer priced gas (physical storage) 

Midstream 

• Upstream pipeline capacity on external pipeline 
systems 

• T North short-haul 

Gas Cost 

Delivery 

12 



Sales Service Components – Delivery 

Consists of: 

• Charges for Fort Nelson operations and delivering 

gas through Fort Nelson’s system 

• Includes variable and fixed costs 

• Costs generally determined by RRA and CPCN 

Gas Cost 

Delivery 

13 



Sales Service Bill Components – 

Description of Charges* 

Rate 1 
(example) 

Minimum Daily Charge, which includes the first 2 
Gigajoules per month prorated on a daily basis 

 

 
Variable Charge for the next 28 Gigajoules in the month 

Appears as “Charge for gas used” on the customer’s bill 

Variable Charge for excess of 30 Gigajoules in the month 

Appears as “Charge for gas used” on the customer’s bill 

The Minimum Daily Charge and the Variable Charges are 
inclusive of: 

 The Delivery charge per day/Gigajoule 
 

 The Revenue Stabilization Adjustment Amount per 
 Day/Gigajoule 
 

 The Gas Cost Recovery Charge per Day/Gigajoule 

 

14 

*Description of Charges and general structure is applicable to Rate 1, 2.1 and 2.2. 



Transportation Service Overview 
• Designed to give larger customers “choice” in who they  to 

procure their gas supply from 

• Transportation service customers can make supply 

arrangements on their own behalf, or through Marketers 

participating in the transport model 

• Natural gas supply is delivered to Fort Nelson at the 

interconnect and Fort Nelson transports and delivers it to the 

customer’s premise  

• Transportation Rate Schedules set terms and conditions of 

service offering 
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Cost of Service, Segmentation and Rate 

Design Concepts 
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Overview 

Rate Design Principles 

Customer Segmentation 

Cost of Service Allocation (COSA) Terminology 

COSA – Methods and Example  

Rate Design Concepts 

17 



Rate Design Principles 

Based on Dr. Bonbright’s commonly accepted work “Principles of Public Utility Rates’ 

• Customer Impact; 

• Fairness; 

• Economic Efficiency; 

• Stability/Predictability; 

• Ease of Understandability; 

• Competitiveness; and 

• Recovering the Cost of Service 

The weight 
placed on each of 
these principles is 
not always equal 

18 



Customer 
Group 4 

Customer Segmentation 

Analyze customers to separate them into groups where the 

customers in a particular group use the system in a similar way 

Statistical tools are used including: 

• Bill Frequency analysis 

• Consumption patterns 
Customer 
Group 2 

Customer 
Group 1 

Customer 
Group 3 

Customer 
Group 5 

19 



Customer Segmentation Example Approach 

20 



How is the Delivery System built? 

Design 
Day 

• Our delivery system is built to be able to meet our 
customers demand on the coldest day in 20 years 
(design day) 

Pipeline 

• To do this, we place pipe and other assets in service 
that are large enough to meet the design day load 

Normal 
Day 

• On a normal temperature day, customers will not fully 
use our system capacity 

Use of 
System 

• Customer Groups use this system differently and as 
such some costs are allocated according to how each 
type of customer uses the system 

Peak Day 

• To do this we use Load Factor to derive a customer 
group’s Peak Day demand 

Design 

Day 

21 



COSA Terminology - Load Factor 

Load Factor is a measure of how a customer group uses the 

pipeline assets. Equal to “average use divided by peak day use”. 

Pipe G
as
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Customer Group 1 

1,000 GJ Consumption 

30% Load Factor 

Customer Group 2 

1,000 GJ Consumption 

60% Load Factor 

Pipe 

G
as

  

Pipe 
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COSA Terminology – Peak Day 
• Peak Day 

• Load factor adjusted volume  

 𝑃𝑒𝑎𝑘 𝐷𝑎𝑦 =
𝐴𝑛𝑛𝑢𝑎𝑙 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

𝐿𝑜𝑎𝑑 𝐹𝑎𝑐𝑡𝑜𝑟 𝑥 365
  

 

 

 

 

 

 

 

 

 

 

Customer Group 1 Customer Group 2 

Load Factor 30% 60% 

Annual Consumption (GJ) 1,000 1,000 

Peak Day (GJ) 9.1 4.6 

Peak Day Allocation % 67% 33% 

Customer Group 1 Customer Group 2 

Cost to Allocate  $1,000 

Allocation using Peak Day (GJ) $670 $330 

If Allocating using Consumption (GJ)  $500 $500 

23 



Functionalize Classify Allocate 

Distribution Energy 

Transmission 

Customer 
Accounting 

Marketing 

Gas Supply 

Demand 

Customer 

Customer 
Group  1 

Customer 
Group  2 

Customer 
Group  3 

Customer 
Group  4 

Cost of 
Service 

(Revenue 
Requirement) 

Supporting Studies 

- Minimum System Study 

- Customer Weighting Factor 

Customer 
Segments 

How we split up our Revenue Requirement amongst our customers 

Cost Allocation Method 

24 



Study Description Why Is It Required? 

1) 

 

Minimum System 

Study 

• Classifies distribution costs 

into customer and demand 

components  

• Ensures appropriate 

allocation of costs to 

each rate schedule 

2) 
Customer Weighting 

Factors Study 

• Assigns weighting factor to the 

average number of customers 

for each rate schedule 

• Ensures appropriate 

allocation of customer 

related costs to various 

rate schedules 

COSA Supporting Studies 

25 



 
COSA Minimum System Study (MSS) 

• 116 KM of distribution mains 

• Diameter of 26 mm – 168 mm  

• Varying cost per meter 

 

• Some portion of these mains are in place 

just to connect our customers to the system, 

this is the minimum system 

• MSS basically prices 116 KM of pipe as if it were 60 mm 

• Generally all new pipe is no less than 60 mm PE pipe 

 

• The value of the minimum system divided by the actual value 

of all the pipe is the percentage classified as ‘Customer’  

• The balance is classified as ‘Demand’ 

26 



• Study differentiates the cost to connect 

small customers and large customers 

• Calculated as a ratio to the cost to connect 

a residential customer 

• Ratio used to scale upwards the average 

number of customers in a customer group 

COSA Customer Weighting Factor 

27 



Assume a two cost system, with two functions and three customer 
groups 

 

Distribution operations role is to connect customers and deliver 
gas through DP pipe. Transmission operations role is to ensure gas 
is brought to the distribution system through TP pipe at the right 
time, quantity and pressure. 

 
Cost 1: Distribution Operating Costs  $2,000 

Cost 2: Transmission Operating Costs  $4,000 

Total        $6,000 

FUNCTION 

Distribution Operations Transmission Operations 

Distribution Operating Costs $2,000 

Transmission Operating Costs $4,000 

COSA- Example- Functionalization 

28 



Distribution costs are incurred in part from customers joining the 
system and in part from the demand they place on the system 

 

Minimum System Study quantifies the split of the Distribution 
system between Customer and Demand.  

Assume 30% of Distribution system in place because a customer 
connects and 70% to serve them their demand. 

 

Transmission system is 100% demand related. 

 

 

FUNCTION CLASSIFICATION 

Distribution 
Operations 

Transmission 
Operations 

Customer Demand 

Distribution Operating Costs $2,000 $600 $1,400 

Transmission Operating Costs $4,000 $4,000 

COSA- Example - Classification 

29 



Allocation of costs requires an allocator that causes the cost to incur  

Number of Customers works well to allocate customer costs. Peak Day Demand 
works well for demand related costs. 

 

 

ALLOCATION 

CLASSIFICATION 
 

Allocation 
Amount 

Customer 
Group 1 

Allocation 

Customer 
Group 2 

Allocation 

Customer 
Group 3 

Allocation 

Total 

Distribution Operating Costs 

Demand $1,400 $980 $280 $140 $1,400 

Customer $600 $440 $120 $40 $600 

Transmission Operating Costs Demand $4,000 $2,800 $800 $400 $4,000 

Total $6,000 $4,220 $1,200 $580 $6,000 

Customer 
Group 

Peak Day 
Demand 

Customers 

1 700 1,100 

2 200 300 

3 100 100 

Total 1,000 1,500 

Customer 
Group 1 

Customer 
Group 2 

Customer 
Group 3 

$1,400 x 700 / 
1,000 

$1,400 x 200 / 
1,000 

$1,400 x 100 / 
1,000 

$600 x 1,100 / 
1,500 

$600 x 300 / 
1,500 

$600 x 100 / 
1,500 

$4,000 x 700 / 
1,000 

$4,000 x 200 / 
1,000 

$4,000 x 100 / 
1,000 

COSA – Example - Allocation 
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ALLOCATION 

Customer 
Group 1 

Allocation 

Customer 
Group 2 

Allocation 

Customer 
Group 3 

Allocation 

Total 

$980 $280 $140 $1,400 

$440 $120 $40 $600 

$2,800 $800 $400 $4,000 

Total Allocated Costs $4,220 $1,200 $580 $6,000 

Revenue at Existing Rates $4,150 $1,200 $650 $6,000 

R/C Ratio 98.3% 100.0% 112.0% 100.0% 

If R/C ratios are far from 100%, rebalancing may be required 

 

 How we split up our Revenue Requirement amongst our customers 

COSA Example – Revenue to Cost 
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Existing 
Revenue 

Allocated Costs 

• If a customer group R/C is within 
range, their rates are assumed to be 
fair and reasonable  

 

• A range is appropriate given the 
subjective and short term nature of 
inputs, classifications and allocations 

 

• Some times rebalancing may be 
required 
• Shift revenue required between customer 

groups 

 (Reduce one Customer Group’s rates and 
 increase another group’s) 

 

 

Revenue to Cost Ratio 

32 



 

Designing Rates 

 

• Often premised on allocated costs 

• Customer related costs tend to be fixed in nature 

• Demand related costs are based on the demand a customer places on 
the system, however a great portion is also fixed (capital cost of 
infrastructure like pipe) 

• Energy related costs tend to be variable with total consumption 

• Balance recovery of fixed costs through fixed charges with the customers 
desire to control energy costs through consumption patterns 

 

Rates should be understandable, stable, fair  

and recover the cost of service  
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Tariff Overview 

34 



Fort Nelson Service Offerings 

35 

Sales Services 

Bundled Service 

 

Applicable Rates 

Rate 1 

Rate 2.1 

Rate 2.2 

Rate 2.3 

Rate 3.1 

Rate 3.2 

Rate 3.3 

Transportation Services 

Firm Service 

 
Applicable Rate 

Rate 25 



Fort Nelson Gas Tariff Rates  

36 

• Domestic Service 
• 1,980 Customers 

Rate 1 
• General Service (<6,000 GJ) 
• 468 Customers 

Rate 2.1 
• General Service (=or>6,000 GJ) 
• 34 Customers 

Rate 2.2 
• Natural Gas Vehicle Fuel Service 
• 0 Customers 

Rate 2.3* 

• Industrial Service (<96,000 GJ) 
• 0 Customers 

Rate 3.1 
•Industrial Service (=or>96,000 GJ< 360,000 GJ) 
• 0 Customers Rate 3.2 
• Industrial Service (=or>360,000 GJ) 
• 0 Customers 

Rate 3.3 
• General Firm Transportation Service 
• 2 Customers 

Rate Schedule 25 

*Rate 2.4 provides Compression/Dispensing Service  – 0 customers 



DISCUSSION GUIDE 
Part II 
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COSA Model: Cost Assumptions 

Test Year: Costs from 2015-2016 Revenue Requirements 
and Rates application used in COSA 

Delivery Costs 

• Based on the costs approved from Fort Nelson 2015-2016 Revenue 
Requirements and Rates Application 

Gas Costs 

• Gas cost (Commodity & Midstream) recovery charges are established 
via the quarterly gas cost review process 

• Test year gas costs based on multiplying forecast sales volumes times 
the existing gas cost recovery charges for each rate schedule 
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Gas Cost Allocation Method 

Gas costs include Commodity & Midstream costs 

Both commodity and midstream costs are classified as 
energy-related & allocated based on throughput 
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Discussion Guide - Section 2.2.1, page 3 



Delivery Cost Allocation 

Functionalization, Classification and Allocation Results and Review 

40 



Functionalize 
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Functionalize Order Method Notes 

Rate Base Based on Functions that 
the costs support 

Includes capital assets like Pipe, 
Regulators, Meters, Buildings, 
Information Systems 

Deferrals Various Dependent on nature of deferral 

Operating and Maintenance Based on Functions that 
the costs support 

Includes costs like preventative 
maintenance, meter exchanges, 
training, emergency management 

Property Taxes Based on value of Land, 
Structures and Pipe in 
Function 

Depreciation & Amortization Follows functionalized 
Assets 

Income Tax & Earned Return Based on Functionalized 
Rate Base 

Both Income Taxes and Earned 
Return are determined by Rate Base 



Classify & Allocate 

Function Classify Allocate 

Gas Supply Energy Throughput 

Transmission Demand Peak Day Demand 

Distribution Customer 
Demand 

Number of Customers 
Peak Day Demand 

Marketing Customer Number of Customers 

Customer 
Accounting 

Customer Number of Customers 
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Cost Allocation Summary 

 

• Commodity - driven by energy consumed, classified as 
energy-related and allocated based on throughput 

FEI believes existing allocation approach for commodity 
costs is reasonable 

• Midstream – driven by capacity requirements, classified 
as demand-related and allocated based on peak demand 

FEI proposes to unbundle rate structure and change the 
midstream costs allocation approach  

Delivery Cost allocation methodology is reasonable and 
consistent with industry practices 
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COSA RESULTS 

Rates Revenue to Cost Ratio 
(no rebalancing) 

Rate 1 92% 

Rate 2.1 113% 

Rate 2.2 121% 

Rate 25 59% 
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Key Discussion Topics 
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interruptible  



Bundled or Unbundled Rates 

• Current rates are bundled together as one charge 

• Delivery Costs 

• Gas Costs 

• Storage & Transport Costs 

• Bundled rates decline with more consumption 

 

• Unbundled rates would separate the three components 

• Delivery Costs 

• Gas Costs 

• Storage & Transport Costs 
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Grouped as one charge (per block) on 

your bill 

Individually visible on your bill 



Bundled or Unbundled Rates 
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Rate Structure Current Rates Annual Bill 

Bundled Rates 

Min incl. 1st 2 GJ per month $0.4898 $179 

Next 28 GJ per month $4.432 $491 

Excess over 30 GJ per month $4.342 $0 

TOTAL $669 

Unbundled Rates 

Basic Charge per day $0.4047 $148 

Delivery Charge $/GJ $2.579 $347 

Commodity Charge $/GJ $1.275 $172 

Storage and Transport Charge $/GJ $0.019 $3 

TOTAL $669 



Gas Cost Allocation Methodology 

Current 
Method 

Proposed 
Method 

Difference 
per GJ 

Annual Bill 
Change 

Residential $1.294 $1.293 -$0.001 -$0.14 

Small Commercial $1.294 $1.296 +$0.002 +$0.94 

Large Commercial $1.294 $1.292 -$0.002 -$7.12 
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• Propose to allocate the midstream component 

embedded in rates based on demand 

• Follows cost causation  

• Minimal change to customer bills 



Commercial Customers Segmentation 
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• Rates 2.1 and 2.2 currently segmented based on 6,000 

GJ per year separation point 

 

• New separation point of 2,000 GJ based on analysis 

• Separation point of 2,000 GJ aligns with FEI’s other service territories 

• Twelve existing Rate 2.1 customers would move to Rate 2.2  

• All other customers stay in existing Rates categories 

 

• No bill impact when rate structures are held constant 

between Rates 2.1 and 2.2 

 

 

 



Rebalancing Options 
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  Rate 1 Rate 2.1 Rate 2.2 

Rebalanced Amount  (in $000) + $130 - $47 - $83 

Burner Tip Change (%) + 7.7% - 1.4% - 7.9% 

R:C ratio after rebalancing 98% 110% 110% 

Option 1: Rebalance rate schedules to 90-110% range 

Option 2: No Rebalancing 

Rate  
Revenue to 

Cost Ratio 

Rate 1 – Domestic (Residential) Service  92% 

Rate 2.1 – General (Small Commercial) Service 113% 

Rate 2.2 – General (Large Commercial) Service 121% 

Rate Schedule 25 – General Firm Transportation Service 59% 



Common Rates Suitability 

51 

BCUC Order G-21-14 (Page 19) :  

 

The Commission Panel agrees there would appear to be a 

logical inconsistency in maintaining regional rates for Fort 

Nelson. However, the Panel also notes that the Fort Nelson and 

District Chamber of Commerce, which intervened in both the 

Original Application and the Reconsideration Application, took no 

position on the Reconsideration Application as no 

reconsideration of rates as applicable to Fort Nelson was sought. 

  



Rate 1: Domestic Service (Residential)

Fort Nelson 

Current Rates 

January 1, 2016

FEI Current Rate 

Schedule 1 Rates 

April 1, 2016

Basic Charge per day 0.4047$               0.3890$                  

Delivery Charge per GJ 2.579$                 4.370$                    

Cost of Gas Charge per GJ 1.275$                 1.141$                    

Storage and Transport per GJ 0.019$                 1.117$                    

Average annual use per customer of 135 GJ

Annual Cost 669$                     1,035$                    

Percentage Change 55%

Rate 2.1: General Service (Small Commercial)

Fort Nelson 

Current Rates 

January 1, 2016

FEI Current Rate 

Schedule 2 Rates 

April 1, 2016

Basic Charge per day 1.1781$               0.8161$                  

Delivery Charge per GJ 3.298$                 3.523$                    

Cost of Gas Charge per GJ 1.275$                 1.141$                    

Storage and Transport per GJ 0.019$                 1.133$                    

Average annual use per customer of 443 GJ

Annual Cost 2,464$                 2,866$                    

Percentage Change 16%

Rate 2.2: General Service (Large Commercial)

Fort Nelson 

Current Rates 

January 1, 2016

FEI Current Rate 

Schedule 3 Rates 

April 1, 2016

Basic Charge per day 1.1781$               4.3538$                  

Delivery Charge per GJ 3.408$                 2.939$                    

Cost of Gas Charge per GJ 1.275$                 1.141$                    

Storage and Transport per GJ 0.019$                 0.940$                    

Average annual use per customer of 3,584 GJ

Annual Cost 17,283$               19,581$                  

Percentage Change 13%

Common Rates Suitability 
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Rate 1: Domestic Service (Residential)

Fort Nelson 

Current Rates 

January 1, 2016

FEI Current Rate 

Schedule 1 Rates 

April 1, 2016

Basic Charge per day 0.4047$               0.3890$                  

Delivery Charge per GJ 2.579$                 4.370$                    

Cost of Gas Charge per GJ 1.275$                 1.141$                    

Storage and Transport per GJ 0.019$                 1.117$                    

Average annual use per customer of 135 GJ

Annual Cost 669$                     1,035$                    

Percentage Change 55%

Rate 2.1: General Service (Small Commercial)

Fort Nelson 

Current Rates 

January 1, 2016

FEI Current Rate 

Schedule 2 Rates 

April 1, 2016

Basic Charge per day 1.1781$               0.8161$                  

Delivery Charge per GJ 3.298$                 3.523$                    

Cost of Gas Charge per GJ 1.275$                 1.141$                    

Storage and Transport per GJ 0.019$                 1.133$                    

Average annual use per customer of 443 GJ

Annual Cost 2,464$                 2,866$                    

Percentage Change 16%

Rate 2.2: General Service (Large Commercial)

Fort Nelson 

Current Rates 

January 1, 2016

FEI Current Rate 

Schedule 3 Rates 

April 1, 2016

Basic Charge per day 1.1781$               4.3538$                  

Delivery Charge per GJ 3.408$                 2.939$                    

Cost of Gas Charge per GJ 1.275$                 1.141$                    

Storage and Transport per GJ 0.019$                 0.940$                    

Average annual use per customer of 3,584 GJ

Annual Cost 17,283$               19,581$                  

Percentage Change 13%



REVENUE REQUIREMENT 2017-18 
Part III 
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Agenda 

Proposed Rate Changes & Impacts 

• Proposed rate increases for 2017 & 2018 

• Approximate annual bill impacts 

Key Drivers of the Rate Change 

• Customer demand reduction & rate base 
growth 
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Key Driver of Rate Increase 

• Approximate 7% increase in delivery rates in each of 

2017 and 2018 with rate smoothing 

• The rate increases are mainly driven by the decrease in 

use per customer resulting in a lower overall forecast of 

volume 

• Other factors include: 

• Rate base growth and increased O&M; offset by  

• Reduction in depreciation & amortization, lower interest 

rates and reduction in taxes 

 (Above two net to almost zero change in rates) 
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Rate Smoothing 

• Proposed to keep delivery rate increases stable 

over 2017 and 2018 

• Without smoothing, delivery rate increase would 

be approximately 14% in 2017 and a decrease of 

approximately 7% in 2018 

 

• Same total revenue recovered over two years 

with or without smoothing 
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Rate Smoothing Example 
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Revenue Requirement 

2017 2018 Total 

Required Revenue $114 $107 $221 

Smoothing Rate 
Changes 

2016 
Rates 

+ 7% + 7% 

Revenue Collected $100 $107 $114 $221 

Unsmoothed Rate 
Changes 

2016 
Rates 

+ 14% - 7% 

Revenue Collected $100 $114 $107 $221 



Bill Impacts for 2017 & 2018 

 

 

 

 

• Average increase to residential customer bill of $59 in 2017 and 

another $35 in 2018 

 

• 2017 bill impacts also include increase in recovery of Revenue 

Stabilization Adjustment Mechanism (RSAM) deferral.  

  Approximately $26 of the $59 residential customer increase is related 

  to the recovery of the RSAM account 

Rate Category GJ

Annual $ 

Increase

% of Previous 

Annual Bill

Annual $ 

Increase

% of Previous 

Annual Bill

Rate 1 - Domestic (Residential) Service 135          $59 8.68% $35 4.70%

Rate 2.1 - General (Commercial) Service 440          $215 8.60% $131 4.83%

Rate 2.2 - General (Commercial) Service 8,100        $3,511 8.88% $1,964 4.56%

Rate 25 - Transportation Service 19,850      $9,403 14.60% $5,532 7.50%

2017 2018
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Revenue Requirement 

59 

• Separate process from Rate Design 

• Filed with the BCUC on June 30, 2016 

• Link to BCUC website 

 http://www.bcuc.com/ 

 

http://www.bcuc.com/
http://www.bcuc.com/


CLOSING REMARKS & NEXT STEPS 
Part IV 
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Next Steps 

Documentation 

• FEI will distribute key issues list and post 
notes from today’s workshop by Aug 4 

Customer 
Research 

• FEI is planning to conduct an online survey 
for FEI & Fort Nelson residential customers 

Communication 

• Website: www.fortisbc.com/ratedesign 
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http://www.fortisbc.com/ratedesign


Find FortisBC at: 

Fortisbc.com 

 

604-576-7000 

 

For further information, 

please contact: 

Gas.Regulatory.Affairs@fortisbc.com 

 www.fortisbc.com/ratedesign 
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Meeting: FEI 2016 Rate Design Workshop 1: Fort Nelson Service Area 

Date: July 27, 2016 

Time: 9:15 am to 4:30 pm 

Location: Northern Rockies Recreation Facility Community Centre (Viewing Activity Room 1), 5500 Alaska 
Highway, Fort Nelson BC 

Facilitator: Atul Toky, FEI 

Participants: Mitchell, Michelle (Lakeview Inn & Suites); Neville, Abigail (Fort Nelson News); Roy, Richard 
(Northern Rockies Regional Municipality Planner); Smith, Kathy (Fort Nelson News); Smith, Peter 
(BC Oil and Gas Commission); Streeper, Bill (Northern Rockies Regional Municipality Mayor); 
Vandersteen, Bev (Fort Nelson Chamber of Commerce); Wall, Ben, (NexGen Homes & General 
Contractors a division of BKT Wall Contracting Ltd.); Belanger, Al (FortisBC Employee); Jodouin, 
Kyle (FortisBC Employee) 

FEI 
Attendees: 

Gosselin, Rick; Gravel, Colleen; Hill, Song; Mason, Matt; Toky, Atul; Bemister, Keith (BCUC Hearing 
Officer, Allwest Reporting) 

Material 
Provided 

Presentation attached following notes. 

Agenda: Agenda: 
1. Information Session 

• Rate Design Application Context and Fundamentals 
• Cost of Service, Segmentation and Rate Design Concepts 
• Tariff Overview 

2. Discussion Guide 
• Gas Cost Allocation 
• Functionalization, Classification and  Allocation Review 
• Key Discussion Topics 

3. Revenue Requirement 2017-2018 
• Proposed Rate Changes 
• Primary Reasons for Changes 

4. Next  Steps 
• Concluding Remarks 
• Compile Key Issues List 
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Meeting Summary and Notes 

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

INFORMATION SESSION  - SUMMARY OF QUESTIONS/COMMENTS  

Slide 9 Cost of Gas 

 What is included in the cost of gas? 
 

 The cost of gas includes two components: 
o Commodity costs – This is a market based rate and consists 

of primarily Station 2 supply 
o Midstream costs – This includes costs associated with T 

North short-haul capacity from Spectra. 

Slide 12 Storage and Transportation 

 Is there any transportation or storage included? 

 Fort Nelson should not be paying for storage. 

 There should be no third-party storage. 

 What classification is Spectra to Fort Nelson – Delivery or 
transportation? 

 Midstream costs are they for all of FEI or just Station 2? 

 Rick:  No storage costs included in the midstream; With respect to 
transportation, there is a small component from T-North included.  
We will look into this further. 

 Atul:  Storage and transportation is a term we use for midstream. 

 Will include a description of the physical gas flow and related 
commercial transactions to bring gas to the delivery system for Fort 
Nelson Service Area in the Rate Design Application 
 

Slide 9 LNG 

 LNG is not applicable to Fort Nelson, why is it on the graph? 
 Atul:  Fort Nelson is not allocated any costs for LNG, it is just a 

general slide showing the value chain for natural gas system. 

Slide 8 Rate Design vs. Revenue Requirements 

 Rate Design and Revenue Requirements distinction. 
 Atul:  Two separate applications and processes.  Revenue 

requirements are the costs to serve you, what drives the costs.  Rate 
Design is how those costs are split up among the different types of 
customers. 

 Rick:  Rate Design does not impact total revenues. 

 Common Rates 

 Are you looking at going back to common rates? 
 Atul:  Common rate is a key discussion topic that will be covered 

later today. The objective for today’s workshop to discuss the key 
issues, and get inputs from you. 

 Asset Costs 

 Do you use replacement costs or depreciated values in your model?  
What are the depreciated values of the pipeline? 

 Rick:  we use depreciated values. 

 Forecast 2017 ending net book value of all plant assets in Fort 
Nelson is $11.5 million  
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

Slides 35, 
36, 44 

Rate Schedule 25 

 Rate Schedule 25 is the biggest controversial issue in Ft. Nelson.   

 There is line sizing/demand that is not being used. 

 As a municipality, could we go on RS25 and purchase our own gas 
from Spectra? 

 What was done with Hydro’s revenue from the former natural gas 
general plant 15 years ago? 

 There are currently two customers in RS25, one of which has ceased 
taking natural gas and the other one is using natural gas for space 
heating purposes only. This is the reason why the revenue to cost 
ratio for RS25 is outside the range of reasonableness. We will go 
over the rebalancing options to address this shortfall in revenues. 

 RS25 is designed to serve process load customers and therefore, it is 
not suitable for Fort Nelson as a municipality to go on RS25 as the 
municipality has mainly residential customers with different load 
characteristics and end use.  

 BC Hydro’s generation plant and Fort Nelson Gas Ltd. had a 
wheeling agreement in place until 1996. The agreement provided 
revenue to Fort Nelson Gas while in effect. When the wheeling 
agreement expired the loss of that revenue, all else being equal, 
would have created a revenue deficiency for Fort Nelson Gas. That 
deficiency would have been made up by all other gas consumers in 
the Fort Nelson service area.. 

 Basic Charge, Delivery Charge 

 What are the components of the basic charge and delivery charge? 
 We will go through the current charges and rate structure for Fort 

Nelson Service Area in our slides. What people see on their bills 
today are Basic charge and Charge of Gas used. Both of these 
charges covers cost of gas and delivery costs that Fortis incurs to 
deliver natural gas to the customers in Fort Nelson Service Area. 
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

KEY DISCUSSION TOPICS  - SUMMARY OF QUESTIONS/COMMENTS  

Slide 46 Bundled vs. Unbundled Rates 

 Rate transparency, why now? 

 Is there an efficiency gain for the billing system?   

 Is there a cost to make the change? 

 Rick: We will be filing a comprehensive rate design application in fall 
this year and that’s why we are now looking at every aspect of rate 
design. Unbundled rate structure is more transparent, easy to 
understand and will remove inconsistency. Fort Nelson Service Area 
customers are the only FEI customers with bundled rates; all other 
FEI service area customers have an unbundled rate structure. 

 Rick:  Confirmed that service areas encompass general areas and try 
to capture locations within these general areas 

 The Fort Nelson Service Area currently serves approximately 2,450 
customers.  Operations in the Fort Nelson Service Area consist of a 
transmission lateral from the Spectra Energy Corporation processing 
plant to Fort Nelson, together with the gas distribution system 
within Fort Nelson, as well as the gas distribution system in Prophet 
River.  Prophet River has been part of the Fort Nelson Service Area 
since the amalgamation of Fort Nelson Gas Ltd. with BC Gas Ltd. In 
1989. 

 Rick: Confirmed that Rates 2.1 and 2.2 applies to schools, municipal 
buildings etc. and that one customer equals one meter. 

 We expect very minor efficiency gain on billing system but will 
confirm and get back to you on this one. However, the efficiency 
gain is not the reason why we are considering to have unbundled 
rate structure for customers residing in Fort Nelson Service Area. 

 We will confirm what it would cost to make this change. However, 
we don’t expect these costs to be significant.  

Slide 50 Rebalancing Options 

 If RS 2.1 and 2.2 customers had to pay RS 25’s shortfall of 59%, that 
would not be good. 

 Residential is 92% still within range. 

 Instead of shifting the revenue to residential, shift it to RS25, that 
way the rates won’t go up for residential customers. 

 RS25 customer should get allocated the costs, not represented here. 

 Residents cannot afford an increase. 

 We could look at another rebalancing option where the revenues 
from other rate schedules could be shifted to RS25 to bring it in the 
range of reasonableness (90-100%). However, it is important to note 
that if we push all the rate increase to RS25, it could force that 
customer to leave the FortisBC system, which would have some 
implications to all other customers as the revenues provided by the 
RS25 customer will then be recovered from all other rate schedules.   



FORTISBC ENERGY INC. 2016 RATE DESIGN 
STAKEHOLDER CONSULTATION 

Workshop 1: Fort Nelson Service Area July 27, 2016  
Summary 

 

 

P a g e  | 5 

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

Slides 51-
52 

Common Rates Suitability 

 Most of the difference is based on transportation (delivery) charges 
(Victoria is farther away from Spectra than Fort Nelson), so it is not 
apples to apples, it is apples to oranges. 

 What kind of capital projects are you envisioning for Ft. Nelson for 
the next five years? 

 What if use rates continue to decline, maybe amalgamation would 
be a good thing?   

 Rick: we will get back to you with respect to the capital projects 
envisioned for Fort Nelson for next 5 years. If I had to estimate 
(subject to confirmation), it would be in the range of $200,000 per 
year. 

 Rick: The 2017 – 2018 revenue requirement includes capital 
additions for Fort Nelson of $601 thousand and $624 thousand 
respectively. Distribution mains (pipe) equals $262 thousand and 
$424 thousand respectively. FEI anticipates distribution mains 
additions similar to 2017 and 2018 in year 2019 – 2021. 

 Rick:  As shown in the slides, today the difference between FEI and 
Fort Nelson rates is 55% on burner-tip (annual bill), but a major 
portion of that difference is due to lower midstream costs allocated 
to Fort Nelson Service Area. There are benefits of amalgamating 
Fort Nelson Service Area and moving the customers on the common 
rates. For e.g. rate increases due to capital projects or other major 
upgrades in Fort Nelson Service Area will not be as high if customers 
in Fort Nelson Service Area are on common rates as compared to on 
standalone basis.  As can be seen in the slides, the gap between Fort 
Nelson Service Area and FEI in terms of annual bill for customers is 
getting smaller and therefore at some point in future it would make 
sense for Fort Nelson to move onto common rates. At this time, FEI 
is not considering moving customers in Fort Nelson Service Area to 
common rates. 
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

FORT NELSON 2017-2018 REVENUE REQUIREMENTS AND RATES DISCUSSION  - SUMMARY OF QUESTIONS/COMMENTS  

Slide 58  2017 Revenue Requirement – can you prepare a slide for 2016 and 
2018?  

 We have to cut costs, why doesn’t FEI? 

 Has consumption dropped from 140 GJ to 135GJ? 

 A slide breaking out the 2016 approved and 2017 – 2018 forecast 
delivery costs of the revenue requirement has been included as an 
attachment. The details do not include cost of gas as this is a flow 
through to customers and also leaves of the rate smoothing 
mechanism FEI is proposing in the 2017 – 2018 revenue 
requirements application. The purpose of the side by side 
comparison was to show the differences in costs from year to year 
and it is for that reason that the rate smoothing mechanism (cost of 
service component) was left out of the slide. 

 Song:  We are only allowed to recover what is reasonably or 
prudently incurred; that can be part of the BCUC process to 
determine revenue requirements. 

 Rick: yes, drop in consumption can be a factor of warmer weather or 
other factors 
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Action Items and Next Steps 

 Item Responsibility  Target Completion 

Rate Design 

1.  Confirm What is included in gas costs?  Confirm if there 
is any transportation and storage included. 

FEI Within the Rate Design 
application 

2.  Provide the depreciated value of the pipeline used in 
the model. 

FEI Included in the notes 

3.  What are the estimated costs for CIS and Customer 
Service Group to implement the unbundled rate 
structure for Fort Nelson’s customer bills? 

FEI Within the Rate Design 
application 

Revenue Requirements and Rates 

4.  What are all the relevant costs that go into the Fort 
Nelson Cost of Service for delivery rates? (list) 

FEI Details included in the 2017 
– 2018 Revenue 
Requirement 

5.  Confirm the capital projects being envisioned for Fort 
Nelson for the next five years. 

FEI TBD 

6.  Would the Fort Nelson municipality be able to purchase 
their own natural gas commodity and just pay delivery? 

FEI TBD 

7.  Prepare a slide showing the Fort Nelson 2016 and 2018 
Revenue Requirement. 

FEI A slide breaking out the 2016 
approved and 2017 – 2018 
forecast delivery costs of the 
revenue requirement has 
been included as an 
attachment. The details do 
not include cost of gas as this 
is a flow through to 
customers and also leaves of 
the rate smoothing 
mechanism FEI is proposing 
in the 2017 – 2018 revenue 
requirements application. 
The purpose of the side by 
side comparison was to show 
the differences in costs from 
year to year and it is for that 
reason that the rate 
smoothing mechanism (cost 
of service component) was 
left out of the slide. 
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Key Issues 

 Issues List 

1.  Common Rates: 

 Confirmation that FEI will not be proposing the adoption of common rates for Fort Nelson in the 
2016 RDA. 

2.  Rebalancing  

 New “Option 3”:  shift revenues to Rate Schedule 25 to rebalance Rate 2.1 and 2.2 and Rate 
Schedule 25 (leave Rate 1 at 92% R:C ratio). 

3.  Investigate and report on Fort Nelson midstream costs (and cost allocation) 

 Should the midstream costs be zero for Fort Nelson due to the direct tap at the Spectra plant, as 
suggested by the attendees? 
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2016 Rate Design Application  

Workshop 2 – Transportation Review  

Atul Toky – Manager, Rate Design and Tariffs 

Rohit Pala – Resource Development Manager 

Stephanie Salbach – Transportation Services Manager 

Ronald J. Amen  – Black & Veatch Management Consulting LLC 

 

 

 

 

August 12 2016 



Introduction - Objectives for Today 

Provide Services Overview and Background 

Inform & Review services within Transportation Model 

Discussion on Key Topics related to Transportation Model 

Summarize Key Issues List 
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Workshop Guidelines  

Participate 

Respect other participants and presenters 

Questions & responses as we go / if needed - add to an ‘Issues List’ 

Issues list to be compiled and revisited following presentation 

One speaker at a time 

Documentation: 

• Meeting Notes 

• Issues List 

• FortisBC Responses to Issues 

• Issues List Items not Addressed During Workshop 
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Agenda 

Discussion 

Guide 
Services Overview and Background 

Services within the Transportation Model 

Key 
Discussion 
Topics 

Monthly vs Daily Balancing 

Balancing Tolerance and Value 

Additional T-South Capacity 

Other Discussion Topics 

Next  
Steps 

Concluding Remarks 

Compile Key Issues List 

Workshop 3 – Rate Design and Segmentation 
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DISCUSSION GUIDE 
Part I 
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Gas Wells 

Producing 

Basin 

Compressor 

Stations 

LNG 

Interconnect 

(Meters / Regs) 

Large Volume 

Customer 

Gas Processing 

Plant 

Distribution Mains 

Meter/ Regulator 

Underground 

 Storage 

Residential 

Customer 

Commercial 

Customer 

Transmission Lines 

All Components Affect Rate Design 
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Services Overview and Background 
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AECO/NIT 

Kingsgate 

Sumas 

 

Sales Service  
 

• Receives gas from 

supply hubs & storage 

and transports it to the 

FEI system for delivery 

to customers  

• Managed by the 

contracting of 

midstream resources 

under the ESM 

 

 

Transportation Service 

 
• allows customers to 

bring gas to FEI system 

at specific points 

whereby FEI take 

possession and deliver 

it to customers’ 

premises  

 

Station 2 

Inter-
connect 
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Overview of FEI Services & Rates 

58% 

2% 

40% 

Throughput 

“Storage and Transport” also referred to as “Midstream” 

1 PJ = 1,000 TJ = 1,000,000 GJ 

FEI 

Bundled Unbundled 

Transportation Sales 

Commodity 

Storage & 
Transport 

Delivery  Delivery Delivery 

Storage & 
Transport 
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From Wellhead to Burnertip 

Customers 
 

“Delivery Margin” 

“Commodity” 
(CCRA) 

“Storage & Transport” 
(MCRA) 

Essential Services Model 
(ESM)  

 

Customer Meter 
FEI Delivery 

System 

FEI Commodity 
Supply 

Supply 
Hub 

FEI 
System 

Gas 

Marketer 
Commodity Supply 
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Daily System Load Balancing Overview 

Total Daily 
System Supply  

Sales Customers 
Demand 

Transportation Customers 
Demand 

Total Daily System 
Demand 

Daily System 
Imbalance 
Managed by 

ACP 
Resources 

Supply vs. Demand 
Daily System Imbalance 

Sales Customers 
Supply 

Transportation Customers 
Supply 
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FEI interconnect 



Services within Transportation Model  

12 



Transportation Model 

System Throughput 

Customer Pooling 

Imbalance Return 

Balancing Tolerance and System Inventory 

Charges as defined in the FEI Transportation Rate Schedules 
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58% 

2% 

40% 

Bundled Sales
Unbundled Sales
Transportation Service

96.8% 

3.0% 0.2% 

FEI System Throughput & Customers 
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Annual Throughput No. of Customers 



Customer Pooling 

• Marketers may pool their 
customers in daily and monthly 
balanced groups at specific 
interconnects 

• Majority of customers and load 
are at LML and INT 
interconnects 

• 2,400+ customers  

• 16 Daily groups and 34 Monthly 
groups 

• 600 customers in Daily Balanced 
groups / Load ~ 40 PJ/year in 2015 

• 1,865 customers in Monthly 
Balanced groups / Load ~ 33 PJ/year 

 

 

 

 

 

 

Daily 
LML 

Monthly 
LML 

Lower 
Mainland 
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Imbalance Return 

Imbalance Return – Lower Mainland 
and Interior 

Tool for daily balanced groups only 

FEI adjusts as needed 
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Balancing Tolerance and System Inventory 

DAILY Balanced 
Groups 

 20% Tolerance 

MONTHLY Balanced 
Groups  

No Requirement 

FEI can reduce the balancing 
tolerance to 5% 

System Inventory 
Levels 
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Charges – Transportation Rate Schedules

  

Backstopping and replacement gas 

Daily balancing gas and balancing premium charges 

Monthly balancing gas 

Unauthorized Overrun (under and over 5%) 

Demand Surcharge 

18 



KEY DISCUSSION TOPICS 
Part II 
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Topic #1 – Monthly vs Daily Balancing 

20 



Monthly vs Daily Balancing 

Marketers have tools available 
to manage fluctuation in 

demand in the day 

Marketers with daily balanced 
groups currently effectively 

balance 

FEI balances the total system 
daily at major interconnects 
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FEI recommends all customers to be daily balanced 



Topic #2 – Balancing Tolerance and Value 
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A Sampling of Common Industry Practices 

LDC balancing provisions are a product of their position on 
the interstate pipeline grid and proximity to market hubs 

23 



• Aggregate daily imbalances fluctuate widely on FEI’s system due to 
daily under-supply by monthly balanced marketer pools and the 
flexible 20% balancing threshold currently allowed 

• Imbalances require the utilization of resources on FEI’s system (i.e., 
injecting or withdrawing storage gas), which are funded by sales 
customers 

• This creates a mismatch between services received by transportation 
customers & the underlying resources paid for by sales customers 

Issues Related to Current Balancing Provisions 

24 



Assumptions used to value current Balancing 
Services 

• A methodology was developed by Black & Veatch to 
calculate the estimated replacement cost of the balancing 
services provided by FEI 

• Analysis reviewed five years of daily system balancing 
data; selected daily imbalance and delivered volumes for 
all marketers from 2015 as an indicative year 

• Considered costs of contracting for storage and 
transportation assets at Jackson Prairie Storage, Mist 
Storage, and Northwest Pipeline 

• These facilities were selected because of their significant 
intraday nomination activity relative to other assets, indicating 
their importance in balancing the system 

• Max tariff rates for all of the capacity resources were used 
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Cost / Risk Trade-off Associated with Replacing 
Balancing Services 

• Analysis examined the marketer’s 
position when considering how to 
address its anticipated daily 
imbalances with firm contracted 
capacity for a given year 

• Contracting for a high MDQ* would 
leave a marketer paying high 
demand charges, even on days it is 
not using the capacity (see blue dots 
below the red line) 

• Contracting for a low MDQ would 
leave a marketer with large volumes 
on which it must pay imbalance 
charges (see blue dots above the 
red line) 

• Analysis is based on a “3rd 
quartile” approach, an assumption 
selected that adequately balanced 
firm reservation charges with the 
risk of incurring imbalance charges 

Imbalance in Excess 

of Threshold 

Contracted MDQ (“3rd 

Quartile) 

Chart depicts an individual “indicative” marketer; analysis 
was conducted using all marketers on the FEI system 

* MDQ – Maximum Daily Quantity 
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• Calculated by adding reservation 
& volumetric charges, then 
dividing by transportation 
customer throughput 

• Lower balancing tolerances 
require marketers to contract for 
more capacity to manage 
imbalances, resulting in higher 
costs 

Results – Base Case 

Replacement Cost $/GJ 

10% $3,500,000 $0.05  

15% $6,500,000  $0.09  

20% $8,600,000  $0.12  

Replacement Costs Relative to a 5% 

Balancing Threshold 

Total Charges $/GJ 

5% $15,100,000  $0.21  

10% $11,600,000  $0.16  

15% $8,600,000  $0.12  

20% $6,500,000  $0.09  

Total Charges for Volumes in Excess of 

Threshold (Excluding Imbalance Charges) 

S
u

b
tra

c
t 

• Calculated by taking difference 
between “industry median” 5% 
threshold result and 10%, 15%, 
or 20% threshold result 

• Higher thresholds require more 
resources and more costs to 
replace; current replacement cost 
of FEI’s service is $0.12 
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Sensitivities 

• Three sensitivity cases were performed to assess how 
certain key assumptions would impact the results 

All sensitivity cases examined indicate replacement 
cost estimates remain within a relatively close range 

$/GJ 
Δ to Base 

Case 

10% $0.05 $0.001 

15% $0.09 $0.004 

20% $0.13 $0.015 

Replacement Cost: 

“Exclude Imbalance Return” Case 

• Under a 20% threshold, 
the implied value of 
imbalance return service 
is $0.015/GJ 

$/GJ 
Δ to Base 

Case 

10% $0.05 ($0.002) 

15% $0.09 ($0.001) 

20% $0.13 $0.009 

Replacement Cost: 

“Include Imbalance Charges” Case 

• Based on a 3rd quartile 
portfolio balancing 
decision, there is virtually 
no difference when 
including imbalance 
charges 

$/GJ 
Δ to Base 

Case 

5% $0.05 $0.048 

10% $0.10 $0.048 

15% $0.14 $0.048 

20% $0.17 $0.048 

Replacement Cost: 

“0% Threshold” Case 

• When replacement costs 
are assessed relative to a 
0% threshold, costs 
increase by amount equal 
to the 5% threshold 
replacement value case 
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Summary of Balancing Tolerance and Value 

• FEI should continue to balance the system as a whole for 
both Sales and Transportation Customers. 

• There is a value associated with the current balancing 
provisions and tolerances that FEI provides to its 
Transportation Customers 

• Different value for different balancing tolerance levels 

FEI would like to consider inputs on: 

 

1. Balancing Tolerance: 20%, 15%, 10% or 5%? 

2. Appropriate Balancing Charges for different tolerance levels? 

3. How should FEI account for these balancing Charges 

• Captured in R:C ratios for Transportation Customers? 

• Derive a Midstream Fee?  

29 



Topic #3 – Additional T-South Capacity 

30 



Sumas 

 

• Current T-South 

constraints 

 

• FEI secured 

additional T-South 

capacity for 

Transportation 

customers 

 

• To protect the 

customer and 

manage risk from 

buying at Sumas 

 

Station 2 

Inter-
connect 
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Additional T-South Capacity 

FEI received BCUC approval to contract for 
additional T-South capacity 

FEI collaborated with marketers to allocate the 
capacity to transportation customers 

Requests received exceeded capacity available 

FEI is working with marketers to have contracts 
in place for the start of the 2016/17 gas year 
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Update on 2016/17 Gas Year 

33 

This capacity is administered through Gas EDI with 
marketers on behalf of their customers 

Capacity uptake is fully allocated to marketers/customers 

• Could change year to year based on uptake of capacity 

Net Benefit to Midstream costs (IT rate vs Toll) 



Additional T-South capacity: Options to Manage 

OPTION B 

Included in Transportation 

Rate Schedules  
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OPTION A  

Managed in Midstream 

Group under RS30 

 

Option A Option B 

Cost Recovery  
(Impact to Midstream) 

√ √ 

Long term commitment √ 

Transparency √ 

Administration Flexibility √ 

Considerations for these options 



Other Discussion Topics 
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CLOSING REMARKS & NEXT STEPS 
Part III 
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Next Steps 

Documentation 
& 

Communication 

• FEI distributed key issues list and meeting notes for Workshop 1 (FEI COSA and 
Fort Nelson Service Area)  

• FEI will distribute key issues list and post notes from today’s workshop by Aug 26 

• Website: www.fortisbc.com/ratedesign 

Customer 
Research 

• Customer survey for FEI & Fort Nelson Residential Customers 

Workshop 3 –     
Rate Design & 
Segmentation 

• Rate Design and Segmentation Workshop is scheduled for Aug 31 

• FEI will distribute the discussion guide for Rate Design & Segmentation 
Workshop two weeks in advance 

37 

http://www.fortisbc.com/ratedesign


Find FortisBC at: 

Fortisbc.com 

 

604-576-7000 

 

For further information, 

please contact: 

Gas.Regulatory.Affairs@fortisbc.com 

 www.fortisbc.com/ratedesign 
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Meeting: Transportation Review Workshop 

Date: August 12, 2016 

Time: 9 am to 3:30 pm 

Location: Best Western Plus  Chateau Granville – 1100 Granville St, Vancouver 

Facilitator: Atul Toky, FEI 

Participants: Suzanne Sue (BCUC), Lejla Uzicanin (BCUC), Cathy Marr (BCUC), Doug Chong (BCUC), Errol 
South (BCUC), Chris Weafer (CEC), David Craig (CEC), Janet Rhodes (CEC), Kirby Morrow 
(Absolute Energy), Susan Juilfs (Absolute Energy), Tom Hackney (BCSEA), Bill Andrews 
(BCSEA), Kevin Bonin (Translink), Steve Connelly (Cascadia Energy), Tannis Braithwaite 
(BCOAPO),  James Langley (Sentinel Energy), David Bursey (Industrial Customers), Tom 
Dixon (Access Gas), Rachel Roy (MoveUP), Susanna Quail (MoveUP), Sharon Singh 
(Bennett Jones) 

FEI 
Attendees: 

Christopher Bystrom, Michelle Carman, Colleen Gravel, Shawn Hill, Song Hill, Kevin 
Hodgins, Brenden Hunter, Janice Joly, Mary Lang, Ed Moore, Brian Noel, Rohit Pala, 
Stephanie Salbach, Gail Tabone, Atul Toky, Sean Willoughby (B&V), Ron Amen (B&V), Ron 
Sanderson (Contractor) 

Material 
Provided 

Presentation attached following notes. 

Agenda: Agenda: 
1.       Part I:  Discussion Guide 

 Welcome and Introduction 

 Services Overview and Background  

 Services within the Transportation Model 
  
2.       Part II:  Key Discussion Topics 

 Monthly vs Daily Balancing 

 Balancing Tolerance and Value  

 T-South Capacity 

 Other Discussion Topics 
  
3.       Part III:  Next Steps  

 Closing Remarks & Next Steps 

 Compile Key Issues List  
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Meeting Summary and Notes 

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

DISCUSSION GUIDE  - SUMMARY OF QUESTIONS/COMMENTS  

Slide 2 1. Discussions are piece meal and there may be an 
opportunity to influence what you put in the application.  
Are you going to change your application, or is this just 
notice of what you are going to put in your application? 

2. You refer to the B&V study but you don’t give us the 
B&V study.  We leave with information and more 
questions.  Concern is missing opportunity – how we 
consolidate the workshops to get to shaping of the 
application and issues. 

 
 

1. This is all about understanding the key issues related to 
the rate design application.  We have identified key 
discussion topics for today’s workshop and are open to 
other discussion topics or issues you may have.  These 
key issues will help focus the scope of the RDA. We will 
work towards addressing those key issues at the time 
when we file the application. 
 

2. We will go over B&V’s methodology today, which is also 
included in the discussion guide. B&V is still working to 
complete its final study and report. This is the first step 
i.e. going through the methodology and approach that 
B&V has used to value FEI’s balancing provisions. We 
thought that the process we had last time in Workshop 
1 was informative and got us through the key items that 
all of us would like to focus in the RDA.   
 
The purpose of these Stakeholders Workshops is to 
inform, collaborate in understanding and compiling key 
issues list. We will address most of the questions as we 
go in these workshops and will make a note of the ones 
that couldn’t be answered or would need more 
discussion and time to address. 
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

Slide 11 1. Are you able to tell us what your tolerances are with 
Spectra? 

2. Interior OBA separate?  
3. We are talking about the balancing function, but is it a 

backstopping function by the day for the marketer using 
Fortis midstream assets?   

4. What is the correlation between transportation and 
bypass customers in terms of getting the balancing 
service?   

5. Does FortisBC have a marketing entity as well? If yes, is 
FEI a material player in the market? 

6. How does the daily nomination process work?  Fixed 
amount each day?     

7. If transport customers provide gas at interconnecting 
points precisely, is Fortis needed? Trying to understand 
how tight the balancing is.   

8. The previous slide shows a breakdown of throughput 
and transportation customers represent 40%. What 
would be the split for standard, special rate, and bypass 
customers? 

9. Customer served off of Foothills, this discussion doesn’t 
apply to them at all.    Does Foothills require daily 
balancing?   

 
We don’t know the rules and are just trying to understand things 
as marketers, to get a better understanding of these balancing 
provisions. We look to Fortis to apply judgment.  More on the 
record of what is available; transparency will cut out more 
process. 

1. We have different tolerances at different interconnects.  
About 20TJs at each interconnect but manage them in 
total on a daily basis. The key thing about our 
operational balancing agreement with Spectra is that we 
cannot rely on the ability to give or take 20TJ each day.  
When we are not balanced, how do we treat the 
difference?  FEI executes resources to minimize the 
impact on a daily basis. The OBA is not a firm physical 
resource. 
 

2. The Interior OBA is separate from the one at the Lower 
Mainland. While they are separate, we work with 
Westcoast collectively to manage our overall or 
collective imbalance on a day by day basis.  They are 
separate from a tracking perspective as there is a 
different toll to get the gas to one point versus another.  
Sometimes there is more or less flexibility with the OBA, 
but to emphasize, it is not a firm physical resource that 
can be relied upon. 

a. If pressures on Huntingdon go into red, the OBA 
isn’t going to help us i.e. it’s not a supply source; 
it’s a structure that allows for balancing 
between pipeline to pipeline on a daily basis. 

 

3. In terms of balancing, FEI balances the system as a 
whole on a daily basis using core resources under the 
ACP. In terms of backstopping, FEI is the supplier of last 
resort. Similar to balancing, core resources under the 
ACP are used for backstopping when a shortfall occurs. 
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

  

4. Bypass customers are served through the 
Transportation business model. 
 
 

5. Yes, FEI has Rate Schedule14. Customers can be on a 
transport rate schedule but choose to purchase from 
Fortis instead of electing a marketer. No, FEI is not a 
material player in the market but there is nothing 
restricting transportation customers to be on Rate 
Schedule 14. 
 

6. Under the Customer Choice model, marketers are 
required to nominate and deliver a fixed amount of 
supply each day. The transportation model is different; 
marketers serving transportation customers are 
obligated to make supply arrangements and adjust their 
nomination based on what they estimate or forecast 
their customers to burn or consume on a daily basis. 
Mechanisms are available to estimate the amount of 
supply required.  The marketer should know what the 
customer plans to burn. 
Marketers nominate daily for both daily and monthly 
balanced groups.  Monthly balanced groups must be 
balanced at the end of the month.  The Industry is 
moving to daily balancing.   
 

7. If transport customers delivered exactly or precisely 
their daily volume requirement, then there would be no 
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

need for Fortis to balance.  Given supply from both 
transport and FEI serving core will never be perfectly 
matched, FEI balances the system collectively and will 
do what is required to keep the system in order and 
balanced. 
 

8. FEI will provide the breakdown of the 40%.  
 

9. FEI’s system interconnects with three pipelines - 
Northwest Pipeline, Spectra and TransCanada - and 
therefore FEI is bound by the different rules of those 
pipelines behind those interconnects. On FEI’s system, 
our position is that rules should be similar across the 
province so that rules and guidelines are easier to 
administer. 
Foothills has a monthly balancing tolerance, however 
nomination changes occur throughout the day and 
operationally shippers are required to trend to zero on 
a daily basis. 

 

FEI believes that as long as we develop the rules that everyone 
understands, there are benefits to the whole group and less risk 
e.g. given the challenges to secure capacity resource 
infrastructure, can those resources be funded.  It’s just a matter 
of knowing what the rules are so we can account for the dollars 
needed. 
 
FEI recognizes that different interconnects are a concern.  We 
have to reflect some of these comments in our application as 
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

well.  This discussion today, once we hear all the issues, maybe 
we can come back to say we’ve heard the points, here’s our 
position to reflect Mary’s (McCordic) position, here’s what we 
did to accommodate it.  We are trying to point out issues to 
people. 

Slide 17 1. How the decision is made, who’s in the daily and 
monthly balancing group? 

2. What is Fortis’ reason for requiring Rate 22s to be daily 
balanced?   

 
3. 20% tolerance, handout pg. 8, less than 20% of 

consumption.   Please clarify. 
 

4. Restriction of 5% is when you curtail groups?  How often 
does the 5% restriction happen?   Maybe a couple of 
days?   When you do the statistics it would be helpful to 
show us not just last year but last 5 years, how many 
times you’ve curtailed/restricted flows to the daily 
balancing customers – that will inform us what the daily 
and monthly balancing means on your system?   
 

5. Alluding to being able to restrict the daily groups.  How 
many days FEI restrict daily balanced groups, when 
monthly balanced groups were not restricted?  

1. The marketer can pool their customers in either daily or 
monthly balanced groups at their discretion at the major 
receipt points on our system. Rate Schedule 22 
customers however must be managed in a daily 
balanced group.  The rest of the rate schedules, 23, 25, 
and 27 are not required to be daily balanced but can be 
monthly balanced.  
 

2. Rate Schedule 22 customers are typically large volume 
burners and are more volatile. Based on this Fortis 
requires them to be managed on a daily basis. Other 
customers may have heat sensitive load characteristics 
or have a more consistent daily load so those customers 
tend to be pooled in a monthly balanced group. 
 

3. The handout should be clarified to read: If under-
deliveries exceed the 20% tolerance or allowance, 
charges will apply. 
 

4. When a restriction of 5% is imposed, all groups must 
bring on enough supply to meet demand or 
unauthorized overrun charges will apply. The frequency 
of this restriction varies. We haven’t imposed a supply 
restriction over the past few years.  Last December 



FORTISBC ENERGY INC. 2016 RATE DESIGN 
STAKEHOLDER CONSULTATION 

Transportation Review Workshop August 12, 2016  
Summary 

 

 

P a g e  | 7 

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

(2015), we thought we may need to impose a 
restriction. We put a notice out, but then retracted it. 
FEI can probably get statistics for 5-10 years subject to 
the availability of data. FEI needs to follow up. 
 

5. On normal days, daily groups are held to a 20% 
tolerance whereas monthly balanced groups are not 
held to any tolerances. When a supply restriction is 
imposed and the balancing tolerance is reduced to 5%, 
all groups both daily and monthly balanced must adhere 
to this tolerance.  

 
In normal operating conditions, FEI has resources in place 
under the ACP to help balance the system as a whole. The 
resources are in place to provide flexibility to serve core 
customers under rate schedules 1-7.  Transportation 
customers also benefit from these resources as FEI balances 
the system as a whole.  
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

KEY DISCUSSION TOPICS - SUMMARY OF QUESTIONS/COMMENTS  

Slide 21 (Kirby Morrow)We are one of the marketers that at one point 
had both monthly and daily balancing.   We now hold a daily 
balanced group at the Lower Mainland and Interior locations.  
Loads are highly volatile so makes sense to move into the daily 
balancing.  Smaller marketers may want monthly balancing. 
Seems there is some arbitrage.  Our position is that we are 
happy with daily balancing. 
 

1. Is FEI going to look at costs and benefits for the two 
groups/quantitatively as we are concerned about 
evaluating rate payers and rate payer groups?   This is 
something we’d like to see in the application.         

FEI looked at three options.  1st is status quo, but there has been 
some decisions already issued with reliance with resources.  2nd 
option is tweak the monthly balancing and just change the terms 
and conditions.  3rd option is what you propose.   
This purpose of this consultation is for the utility to hear from 
the marketers.  From the affected marketers, would be nice to 
know if they are in favour or oppose.  They can let the utility 
know and the utility can address that in the application.  Should 
focus on rate payers first.   
The commission issued a decision on the balancing charges, and 
it is consistent with what has been presented.  That resource is a 
core resource that is at times may be used by the transport 
customers.   
Let’s hear the rest of the feedback in the room.   

Kirby ok, Mary ok.  Tom Dixon – we’d like to see it stay as it 
is, although we know it likely it’s not going to stay that way, 

1. At this point we are moving toward daily balancing from 
a principle perspective. We would have to do some 
work to evaluate both options and account for that in 
the overall rate design.  The tools are in place to manage 
on a daily basis.  Industry standard is daily basis.  

a. We went through this with the Commission in 
2014. At that time, we proposed to make a 
change to the monthly balancing charge.  We 
had a lengthy record on that one.   We can do 
more analysis, but how efficient and how much 
work do we want to do vs adopting industry 
practice.  Our justification wouldn’t be numbers 
based; it would be a fairness issue.  At a 
principle based level, the tools are in place and 
it is accepted industry practice, so why spend 
money and time investigating that.   

 
If marketers want the monthly balancing option, we have to 
look at it. If we move exclusively to daily, it’s one less thing 
we have to examine..   

 
2. Everyone has a different perspective on how they do 

business.  If there is a monthly balanced group, sure 
there is arbitrage going on.  Our position regarding the 
potential for arbitrage was indicated in the 2014 
balancing gas application. In this application our position 
is to go to daily balancing to eliminate the need to figure 
out all those arbitrage opportunities and how to value 
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

but we have no problem with daily balancing if our 
customers are going to have to pay for that service.  Asking 
to allocate a cost to using the monthly balancing.  If that’s 
the case, daily balancing works.  Kirby Morrow – we were 
never extracting value out of our customers in the monthly 
balancing group – it’s advantageous to have daily balancing.  
Tom Dixon – just to be clear, we’d prefer it to stay the same.   
2. Regarding arbitrage – is there arbitrage going on?  

There’s no new evidence of it, but it’s a reality 
 

There were also far fewer large customers so less arbitrage to 
worry about. 
 

3. Does FEI fit the description of a local distribution 
company? 
 

4. If the industry norm is to not have monthly balancing, 
for those that do have it, why is that?  Do they perceive 
a benefit?  Is there a historical aspect?   
 

5. If monthly were to be done away with on a principle 
basis why would FEI keep monthly?   

 
6. Your position is that it should be daily only.  Other 

utilities have monthly.  Allowing for the fact that they 
have different connections and tolls, isn’t it reasonable 
to ask what is it about their circumstances that warrant 
having monthly?   

 

that.   
The industry has moved forward since the monthly 
balancing provisions were originally introduced.   
 

3. FortisBC Energy Inc. is a local distribution company. 
 

4. For those that have monthly balancing it is related to 
fundamentals of the infrastructure the LDC is connected 
to.  Different LDCs have different tariffs and different 
physical resource connections.  There are lots of 
different ways to do things.  It’s about how to account 
for those things in your rate design. It’s not that daily or 
monthly balancing is wrong.  It’s that there is a cost 
associated with it.   
 

5. Most of the LDCs in the western part of the US including 
NWN, California Utilities, Questar, Soutwest Gas, they 
have their own underground storage resources, so they 
have affiliates that can handle the balancing through 
their underground storage resources for third parties 
and large transportation customers.  Northwest Pipeline 
has liberal pipeline balancing provisions, large 
underground storage of their own, so the LDCs are 
served off of those pipelines, can therefore have more 
liberal balancing provisions of their own.  Their 
transportation customers pay a fee on all the volume 
they move, for monthly balancing.  They have no daily 
restrictions, but they do balance monthly and pay a 
balancing charge for every volume of gas transported.   



FORTISBC ENERGY INC. 2016 RATE DESIGN 
STAKEHOLDER CONSULTATION 

Transportation Review Workshop August 12, 2016  
Summary 

 

 

P a g e  | 10 

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

More liberal balancing options have greater storage – whereas 
Fortis doesn’t have storage within their distribution system and 
have to rely on nominating.   
 

7. Are there any marketers on FEI’s pipeline that have 
underground storage?   
 

8. For utilities that own their own storage do they recover 
the cost of that utility margin from transportation 
services?   

 
Access Gas operates on monthly balancing; still doing a manual 
nomination, we don’t get data from our customers.  Whereas 
certain pipes don’t provide us any burn data.  So we are 
providing service on an estimate.   
 
Technology has eliminated the need for monthly balancing.  
 

9. Does Fortis have any tolerances from Westcoast?   
 
A lot of utilities are moving to zero tolerances anyway.   
Steve Connelly – no issue with the concept of daily balancing. 
 
So the purpose of doing an evaluation is to see if the customer 
has to pay.   
 

10. Is FEI planning to do further investigation?  It’s an 
appropriate question to ask to do the valuation.   

 

 
6. We don’t know if marketers with other utilities hold 

underground storage resources, where capacity is so 
constrained, they are held to strict balancing. 
 

7. We are not aware of any marketers holding 
underground storage connected to FEI’s system. 
 

8. Some utilities recover the cost through their cost of 
service allocation methodologies; it’s embedded in the 
rates, otherwise their delivery service rates.   

 

9. Our tolerance with Westcoast is to trend to zero every 
day.  We do our best to match our demand, but there 
are no charges for that.  WEI doesn’t provide a balancing 
service.   
 

10. At times the interstate pipelines account for costs 
embedded in their tariff, whether daily or monthly its 
accounted for somewhere.  We propose eliminating the 
monthly.  If we still wanted to have the monthly 
balancing service, we’d have to account for it in the rate 
design.   
 
 

FEI’s approach to daily balancing is a principle based 
evaluation, but it can also be supported by numbers if there 
a value attached to it.  We can use some of the evidence 
from the previous proceeding if it makes sense to stay with 
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monthly balancing.  The more we can talk through these 
issues and focus the scope of the RDA the better.  We also 
want to do a valuation for the daily balancing services.   

Slide 23 1. In your report do you summarize those factors?   
 

1. We do give some examples.  One of the things we 
noticed that occurred some time ago in the Mid-West 
during an extended cold snap had a tremendous impact 
the Chicago hub.  Delivering under those conditions, 
marketers were delivering to those LDCs with the lowest 
penalties.  This resulted in utilities adjusting their 
penalties and then that began the implementation of 
various balancing options. 

Slide 25 1. Is Aitken Creek relevant to their balancing activities?   
 
2. Imbalances are all year, so there are times when T-South 

is open.  So Aitken Creek would be valid.   
 

3. Max Tariff Rates – does that cause a bias toward the 
high end of the evaluation for capacity?  Is there a max 
rate in the tariff?   
 

4. So if we didn’t have balancing service, the assumption is 
that we as marketers would have to contract for Jackson 
Prairie and MIST?   

 

1. In the ACP, the Aitken Creek resource is in place to serve 
our core load and does help to balance the system 
under different conditions.  In the analysis provided by 
Black & Veatch, we chose to use one or two assets and 
price that out for balancing.  The assets chosen are the 
only physical assets you can access at the Interconnect 
on a 365 day basis.  In the winter, T-South could be full, 
so the only assets in this analysis that we could price as 
part of this service are assets that we can access all the 
time which is JPS and Mist  
 

2. I agree but there are different ways to look at this 
analysis.  All of those assets are firm fixed costs.  So 
whether we use it or not, we are paying for it as part of 
the ACP, they are there for design peak day.  The 
balancing is using non-peak day to help provide an 
auxiliary service.   
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3. No, we don’t think that causes a bias toward the high 
end of the valuation for capacity. One has to assume 
that any person trying to contract would be paying a 
maximum rate.  For example, for Northwest Pipeline 
there is no capacity, so it would go for full/maximum toll 
(no discount) or negotiated rates.   
 

4. Yes, you would have to choose some level of resource 
that you would contract on your own to deal with the 
cost/risk trade off to meet the demand of your 
transportation customers. JPS and MIST have posted 
tariff rates, and helps with transparency.  Provisions in 
the FERC regulations, if there is an increase in capacity 
through increasing pressure or building more pipe, the 
rates would be on an incremental basis as opposed to 
rolled in to existing shippers.   
 

Slide 26 1. Can you explain what each point represents, daily?   
 

2. So is that a problem only on the coldest day?  Is there 
offsetting?   
 

3. Explain more about the red line.  If a marketer has a 
tight tolerance, what would happen to the red line?   
 

4. This is an illustrative example, not a real alternative for a 
transport customer?   
 

5. What is the 75%, number of days or absolute value of 

1. Each point represents a daily imbalance for each day of 
the year. So on a daily basis, there is an imbalance on 
what they nominated.  B&V took an average, and there 
is a lot of diversity on burn vs supply.  If transportation 
customers were to balance this on their own, resources 
would be required to balance each of those days.   
 

2. Imbalances exist on normal days and colder days as 
well.  
 

3. The red line represents 75% of their balancing resource 
needs.  If they had a lower risk tolerance, would 
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the size of the imbalance?   
 

6. Have you done an analysis on the daily balanced groups? 
We just had a discussion about eliminating the monthly 
balancing, wouldn’t it make sense to analyse the daily 
balancing?  So the tolerances would be tighter, so if you 
eliminate monthly balancing, this data is moot.   

 
If FEI is trying to get to zero tolerances, marketers would have to 
decide how much risk to take.  Because there is currently access 
to monthly balancing, they can access balancing services up to 
20%, no cost to marketer.  If no monthly balancing, marketers 
would have an incentive.   
 

7. Is monthly balancing of significant portion?   
 

8. Sales customers are doing the same thing.  Presumably 
the transport customers are helping out the sales 
customers and vice versa.  Is this net of the sales 
customers?  Or transport in isolation?   

 
If you didn’t have transport customers at all, the sales customers 
can’t leave it imbalanced.   
The transport customers are benefiting but you don’t leave the 
assets.  We are using it, but talking about charges to customers 
on your system.  You’re borrowing the assets but there is no fee 
for them.  The underlying physical demand charges are paid by 
the core.  If you didn’t have the balancing service, where would 
you get the gas from?   

contract for more firm capacity to mitigate potential for 
imbalance charges.  You can run the risk of not 
contracting for firm resources, but then you risk not 
having the capacity available.  If their risk tolerance was 
lower, they would contract for more firm resources 
such as underground storage and pipeline capacity 
together year round.  The red line is an assumption that 
represents adequate balance of the marketer’s 
tolerance for risk.  If no tolerance for risk, the red line 
would move to 12 TJ/day.  B&V used an assumption of 
an adequate balance for risk tolerance and that is 75% 
on a daily basis.  We made an assumption based on the 
imbalances that the marketers would hold above the 
20% balancing threshold.  That assumption was the 
marketers would hold enough capacity to meet their 
imbalances in excess of the threshold on 75% of days 
out of the year.  

4. This is a typical chart, focused on the larger marketers.  
 

5. The 75% represents the number of days.  B&V is 
assuming they are covering off a fixed number of days.  
You could put the red line up to the top and that would 
drive your costs up.  We are trying to understand the 
value that is being provided by Fortis by a replacement 
cost point of view of the value.   
 

6. Looking at daily balancing exclusively is another angle. 
 

7. Monthly balancing customers represented 77% or 1865 
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Westcoast has no penalties on daily balancing. FEI contracts for 
assets for the core market and they pay for them.  The transport 
customers get use of them when FEI can afford.  When FEI can’t 
afford it, the transport customers don’t get it.  The point is to 
use the valuation for how you use the assets.   
 

9. Jim is asking while evaluating the methodology, we 
should consider the offsetting effect between 
transportation customers and core customers.  And look 
at the benefit that transportation offer core customers.   
 

10. This example is based on firm service, but that’s not how 
the system is used.    
 

11. So you have a right to call on the service.   
 

12. The idea of being able to balance to zero is unrealistic.  
Necessary that there is balancing.  

  
13. Where Fortis holds fixed resources that are not used, 

they are mitigating such that the benefit goes back to 
core customers.   
 

14. One of the concepts to value is if Fortis wasn’t supplying 
any of this daily balancing service, the transportation 
customers would need resources to manage it 
themselves.  Then on the other side, Fortis contracts the 
resources to serve the core customers, and has a suite of 

of the total transport customers and approximately 
33PJ of load per year.  There are about 600 daily 
balanced customers which account for approximately 
40PJ of load per year.   
 

8. The analysis is transport in isolation.  Sales customers 
are already paying 100% of the costs. 
 

9. We have taken into account the transportation 
customers imbalances, can’t rely on how those 
transport customers would offset the imbalances, 
however we may attempt to evaluate that service.   
There is value in transportation customer having access 
to balancing service that the residential customers 
have, but not on peak days  
  

10. If you are interruptible, then you do not have a firm 
right to the service.   
 

11. Yes, we have a right to reduce the service to 5% when 
deemed necessary. 
 

12. We can’t count on what marketers are doing on a daily 
basis vs what the core customers do. The monthly 
balanced customers tend to trend differently than the 
daily balanced customers. There are three different 
kinds of behavior groups (daily, monthly, and daily with 
some monthly).  Fortis balances all groups. Our position 
is that everyone in the room understands the tradeoffs.  
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resources to supply those resources.   
 
 

This is B&V’s attempt to try to value that balancing 
threshold.  The revenue stream is in the midstream 
bucket.  There is line pack but it’s very small. 
 
 

13. Those costs and mitigation options are going back to 
rate schedules 1-7 customers.  We are saying there 
could be another revenue stream flowing into that 
midstream rate.  We tried to evaluate the potential cost 
to acquire those resources on their own.  So some may 
be able to handle that risk on their own.  It doesn’t 
change the fact that there is value to customers today 
using those mitigation services included in the 
midstream rate.  To clarify that mitigation charges that 
Fortis incurs are fixed costs.   
 

14. We need the underlying fixed assets.  The contracted 
assets from the ACP are there whether you use it or 
not.    If you didn’t have a balancing provision, how 
would you provide gas?  You need a physical resource.  
The point is the ACP has the physical resources to 
provide this service.   

 
There are two issues:  firm and interruptible.  We balance our 
system as a whole every day.  Interruptions are very limited.  
Most of the days we balance for those customers as well.  Then 
this idea of where the red line should be.  This is an assumption 
to evaluate. Tolerance levels on colder days still have a value 
attached.  But most of the days, our customers are allowed to 
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have a 20% tolerance level.  Even under cold weather days or 
operating restrictions they have 5% tolerance levels.  What is 
the value proposition for those different tolerance levels (how 
many days in a year am I getting the 20% tolerance level).   
That’s why the floor is the 5% threshold when calculating value.  
We don’t assume the floor is 0%.   

 

Slide 27 1. Is there another way of looking at it, your lost revenue?  
 

2. The term “charges”, these are notional charges from 
whom to whom?   

 
3. So these are notional costs for transportation customers 

if they had acquired MIST resources to handle balancing 
on their own.  This is one valuation at 75%.  Relative 
magnitude of 10% in the table on the right hand side?  
 

4. If you reduce the balancing window to 10%, you would 
change all transport customer $0.05, if over 10%, still 
paying.   

 
Based on the fact that there are monthly balancing groups 
today.  The greatest volatility is in those monthly balanced 
groups.  
 

5. If you eliminated the red bar, the monthly balancing 
comes down?  Regarding slide 26, if we are held to a 
20% tolerance, wouldn’t it all be zero?   

 

The narrower (lower) the tolerance level, the less valuable the 
service is because the customers have to secure services on 
their own.  We are not proposing that transport customers go 
out and contract their own services; we just need to use a way 
of valuing it.  
 

1. Most of our mitigation efforts are around pipeline 
capacity, we haven’t factored it into the replacement 
cost calculation.    
 

2. Transportation customers would be paying the charges, 
calculated by using fixed reservation charges and 
dividing by throughput. Firm transport and commodity 
charges would be paid to the storage and pipelines 
(Mist, JPS, and NWP). The imbalance charges would be 
paid to FEI.   
 

3. The current Midstream rate of about $0.92/GJ already 
has mitigation embedded in it.  With no mitigation, it’s 
around $1.25/GJ.  We are saying is there another 
revenue stream.  This is our starting point as a way of 
looking at it.  
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Fortis is using a bunch of assumptions for how a marketer would 
behave, because there is no other way to create a valuation.  
There is no precise method.   
 

6. I understand Fortis’ argument, I suggest you are looking 
at one element of the transportation customers and 
need to look at all of the elements.   

 

 
4. If you tighten the tolerance, the marketer has to go out 

and manages this and have costs associated with 
balancing.    
 

5. The previous chart on slide 26 is based on having 20% 
(so that’s zero).  
 

This is rate design. Our starting point is to move to daily 
balancing.  On this one, we’ve operated on a 20% tolerance.  We 
can leave that as is, we just need to be able to value it.  The 
tighter the tolerance, the less gaming influences we have to 
worry about.  What’s the number we are going to start with for 
tolerances?  If we are debating the tolerance level, the value 
goes to different permutations.       
 

6. We have a placeholder to discuss that, let’s move on 
and come back to this after lunch. 

 

Slide 28 1. What is the order of magnitude for a customer what 
would be the impact on an end-use customer?   

 

1. It’s 73PJ as a whole.  Based on 22,000GJ per year, 
impact would $2640 (22,000x$0.12)  

Slide 
28/29 

Values perceived to be too costly, could cause them (marketers) 
to say, we’ll look for other options.  One depends on the other.  
It depends on marketers costs.  What’s being proposed is a cost 
allocation implementation of this value.   
 

1. On slide 27, talking cost allocation, not charge.  On slide 
27 – bottom, should it be a charge or cost allocation, but 

We do agree there is a value.  We agree as a group that the 
methodologies are used to value that balancing service.   
 

1. Slide 27 shows a possible valuation based on the 
methodology we used, table on the right shows the 
value.   

Question to the whole group – the table on the right shows the 
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the point is that assuming FEI should continue to 
balance is the wrong assumption.  Depends on 
Transportation Customers’ choices for their balancing 
options.   
 

2. Should Fortis continue to balance the system – my view 
is it should.  Is that a genuine question?  Is there any way 
Fortis would not?  Question should be should it continue 
to balance for transportation customers?   
 

So those options exist and they can’t answer the question, 
should Fortis continue to balance the whole system, but 
they can’t test that until they go see if they can contract on 
their own.  Transportation doesn’t have the same peaks.  
Balancing together is a good idea.  Still some different 
approaches, pulling out the monthly balancing, what does 
that look like?  What will you do with the revenue-cost 
ratio?  On principle it makes sense (efficiency and economy).   
Fortis already has to balance the system for core customers.   
 
3. Assuming we agree on the value, what would happen to 

bypass customers?  Would they get free balancing?   
 

4. If Fortis dropped the bandwidth to 10%, would you be 
willing to charge $0.05 in order to move to a 10% 
window?   

 
5. Should Fortis continue to balance the system, if the 

answer was zero, is that equivalent to a balancing 

value using the methodology that we used.  Do we believe that 
FEI should not continue to balance the system as a whole for 
both transportation and sales customers?  Is that a big enough 
number that transport customers will say, don’t balance – I’ll do 
it on my own.   
 

2. Rules with Westcoast are they only provide OBAs with 
interconnections so the individual marketers cannot 
balance with Westcoast on their own. It’s not an option. 
The amount of resources a marketer may be willing to 
secure on behalf of their customers is tied to the 
tolerance level.  They can go secure the underlying 
infrastructure they need to meet their customers’ 
needs.     

 
3. Bypass customers are still tied to balancing.  That’s just 

their delivery rate.   
 

4. I’m not sure.  We have to figure out what the 
appropriate bandwidth is. 
 

5. Close to zero, yes.   
 

6. Foothills is balanced directly off pipeline, so Fortis has 
opted (very few assets to serve off of that pipeline), so 
the supplier has to manage it.  It’s on Fortis’ system but 
Foothills notifies if there is a problem.   

 
7. If we had to balance the tolerance, it would be 1TJ 
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tolerance of zero?   
 

6. Is this what is happening on Foothills?  They are not 
balancing?   
 

7. Your question should Fortis continue to balance is a 
moot question.  Until they can get an imbalance on the 
Westcoast system, you can’t do it.  

 
8. Balancing tolerance, if the valuation of the tolerance, it 

makes no difference if you decrease the tolerance and 
increase the cost or vice versa.  Fair to say that some 
customers have a better ability than others to manage 
their load.  Does that lead to a question, should there be 
a single tolerance?  Would there be a way to sort it out 
so there are not a lot of IT costs.   
 

We’ve heard the 20% tolerance is out of sync with industry 
standard.  Three options, split the difference and say 10%, with 
some valuation, would the marketers like it, which ones would 
say 15%, 5%?  There are great differences between other 
jurisdictions.  The answer to 1 depends on the answer to 2. For 
3, midstream fee may get adjusted more often.   
 

9. Did B&V collect info on other jurisdictions on how they 
deal with costs?   

 
10. Bigger question on the need to change the tolerance 

level.   

 
8. This is an option but has to be traded off with having the 

IT system to manage this on a real time basis and this 
has costs. Further, we are the supplier of last resort.   If 
we went to a model where marketers were balancing 
their own, we would still need resources to balance in 
case you didn’t provide enough supply on the day.   

Another challenge on the bypass customers on how we deal 
with them.   
 
9. We have available charges that are published.  How to 

get to underlying costs related to those charges is 
harder. Cost of Service Studies are not available unless 
you were part of the proceeding.  Resources may be 
embedded in their distribution system. The capacity 
costs are within their transmission and distribution 
system, or like Fortis, acquiring the resources from third 
parties. Other than the examples whereby you go to 
third party providers and estimate the cost, it’s different 
when using resources embedded in their system. It is a 
Cost allocation exercise, there’s no charge that’s visible.   
 

10. The tolerance would apply to a pool of customers, and 
currently it’s 20% on those customers as a whole.  The 
company isn’t stuck on any, but would like to tighten 
the tolerances, but then it gets to valuation.   
 

11. Our measurement system is as it is.  We’ve made 
improvements. In the past a good deal of sites were 
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11. Is Fortis prepared to give us better burn data?  We get 

burn data that is a few days old from Fortis, verses live 
data?  

 
12. Daily metering does exist. Would be worth looking at. 

 
I understand where you’re going and why, I just think you’re 
looking at this in isolation as one of the factors.  I’m not 
convinced at this point you should change anything. So option 4 
would be not to change anything. 
 

without meters and were manually read. All sites are 
now metered daily and some marketers have access to 
our hourly SCADA system.  You have the historical 
consumption of your customers to predict what they 
will burn going forward.  We don’t have the ability to 
give you data in real time. 
 

12. We will take this under consideration. 
 
To summarize.  We need to settle on a methodology.   

Slide 31 1. Concern that transportation customers might not step 
up for capacity.  Did the transportation customers ask 
Fortis to help them or did you just step in to help?  
Question about how much to contract.   

 
Fortis has provided the information to the BCUC.  
 

2. So Fortis just assumed and jumped in to protect them. 
Were there costs incurred?  Did you fully recover 
the$9.86?   

 
We did have a stakeholder meeting last November where we 
discussed the transportation model.  I remember being in the 
meeting and recommending that Fortis should be moving on it.   
 

3. In GT&C, a Rate 23 customer could come back to the 
utility as a rate 3 customer.  We have the ability to not 

1. We proactively managed the T-South capacity and did the 
analysis around that.  It was not a clear cut scenario.  We 
looked at total throughput for transport customers as a 
whole and came up with a number we thought was 
reasonable we could secure on behalf of them.   
 

2. At the time it was an open bid process.  We believed that 
many of them could not underwrite to secure their capacity.  
There was a period where capacity went from unsecured 
and secured.  We had to make it confidential because it was 
submitted before we made the bid to Westcoast.  It’s in the 
Midstream rates 1-7 sales customers.  Since we secured that 
capacity in open season Nov 1, firm toll then we mitigate 
that on the open market and in the end net no cost for the 
2015-16 year.  No net impact to the midstream, now 
working with many parties in the room here on behalf of 
their customers.  The cost is at the toll.  Recovery is at the IT 
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accept those customers coming back and charge them 
an additional rate.  Multiple reasons why we did this, 
trying to protect the customer.   If you hadn’t done that, 
who would be impacted?   

 
4. Is this a rate design question; is this a service in the rate 

design?   
 

5. To what extent is this for sales customers?  If you had 
called it wrong and taken on this extra capacity you 
didn’t need for 20 years, this is a cost we would all 
incur?   

 
6. Since Fortis unbundles essential services model, it’s the 

first time the utility has bought assets not deemed 
necessary for the core.   
 

7. In the rate design would you look at whether this is 
something you want to see continued to be contracted?   
 
 

rate, net benefit for the 2016/17 year.   
 

3. We wouldn’t have any service to offer to marketers who 
represent those customers and it would be a Sumas based 
price.  This is a bit of a hybrid model between transport 
customers and core customers.  We would hope that 
starting Nov1, 2016, that those benefits start to flow 
through to those customers they represent.   
 

4. When we started this, we had to move on this capacity.  
We’ve secured this capacity, now we need to know how to 
run with this.  We secured 20 year capacity - underlying bid.  
In overall portfolio we’ve secured some firm capacity but 
also have some that we can roll out on a year by year basis.   
 

5. If capacity was unutilized, then we would mitigate it.  It’s a 
one year cost assuming we couldn’t mitigate any of it back.  
We might need more capacity for Rate 1-7 customers over 
time.  You can’t step in and out of assets just because your 
load dropped this year.  Always long for short for resources.   
 

6. This is the first time yes.   
 

7. For 16/17 the net benefit is positive.  Interruptible rate to 
Westcoast is a net benefit to them.  From our perspective, 
the question is how should it be offered on a long term basis 
rather than on just a yearly basis. 
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Slide 34 Options to Manage T-south Capacity: 
 

1. How is overall capacity determined every year? Set 
amount or change?  Is it assumed that the pricing is as it 
is here? It might not even be the IT rate.   
 

2. We’d like to provide as much long term commitment as 
possible to make Option A look better.  In terms of long 
term commitment, why a check mark on B but not A?  
We would put that in front of our customers and 
encourage them to take it.   
 
 

3. Option B seems like it is going back to rebundling sales, 
Fortis getting back into the business of transportation.  
The argument was always that you had to unbundled, 
then rebundled in a way that was more customized.   
 

4. Does Fortis plan to offer this to Interior based 
customers? Should they be creating different rates?  
They went generic postage stamp rates and now 
wanting to split it up?   
 

5. If we could pick up T-South on long haul we would do 
that but it is currently not available.   
 

6. Is there a difference between the 2 options that one 
would be more firm?  Option B would be where you 
design the tariff differently.   

 

1. We secured a certain amount of capacity for it.  Subject of 
how much capacity is being secured here.  Would have to 
make a decision to take away from this service.  Pricing is 
another factor yes. 
 

2. If handled in Midstream the uptake could vary year by 
year creating uncertainty. We didn’t envision you 
(Marketers) would step forward with an addendum to 
lock in for 5 years for example.  Creates more certainty for 
Fortis.   
 

3. We have a Marketer in the background who is obligated 
to provide to the customers.  If handled in the rate 
schedules they would be amended, whether you want to 
call it getting back to bundled/unbundled.   
 

4. At present we looked at Lower Mainland, is that T-South 
is competing with the whole Northwest.  There are other 
alternatives right now such as open Interior capacity.  If 
we didn’t justify to the Commission to secure capacity, we 
wouldn’t have done it in the first place. 
 

5. Fortis has picked it up on your behalf. 
 

6. Either option could be considered firm. You can 
accomplish security in both ways.  Trying to protect r1-7 
long term.  What’s the best way to do this?  In the tariff, 
or the customer acknowledges they pick up the capacity? 
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

 

7. What does Fortis see as an advantage for Option B? 
Option B is 100% load factor and can’t use it in the 
summer.  Can you market that?  A lot of our smaller 
customers only use 10GJ/day.  Does Option A or Option 
B change the delivery point?  If in a pool, we might not 
be able to utilize it.  Is this assigned capacity?   

Either works.  
 

7. Want the customer to know the value of it.  Better under 
the tariff for transparency.  But Kirby has brought up 
another option to send the customer a letter, just not 
engrained in the tariff. I don’t think so.   In both cases 
would put it into a pool. Capacity would be assigned for 
the 16/17 year. 

Slide 35 Other Discussion Topics: 
 
As far as tolerances, Fortis hasn’t substantiated the reasons for 
changing.  Second point, the charges are too high.  There should 
be other options to look at.  Instead of fixed firm assets, balance 
Sumas day to day price and Station 2.   
And unless anyone has anything else, at least one item that 
transport brings to the sales customer.  Page 9 of the Discussion 
Guide, Figure 3-1.  
 

1. The $20 price at Sumas on the day price.  Can you re-
evaluate the $20 in this market?  It raises the index price 
for all of us.  You’ve said there is gas available even in 
winter.   

 
2. The Demand Surcharge gets ridiculous results.  Ever 

charged it?  You don’t think it’s an unreasonable charge?  I 
just know historically that it was a very high number.  And 
it’s 20 years later. It’s intended to be unreasonable.   

 
3. Will you look at peaking resources?   

1. How do we get the Station 2 gas to Interior?  Sumas 
based price that we are protecting against too.  It’s the 
lowest cost utility that runs out of gas. 
 

2. We have never applied the Demand Surcharge.   
 

3. Regarding peaking resources, you come up with some 
ideas.  We’ll have to look at outcomes to look at 
methodologies.   



FORTISBC ENERGY INC. 2016 RATE DESIGN 
STAKEHOLDER CONSULTATION 

Transportation Review Workshop August 12, 2016  
Summary 

 

 

P a g e  | 24 

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

CLOSING REMARKS AND NEXT STEPS - SUMMARY OF QUESTIONS/COMMENTS 

Slide 36  Closing Remarks: 
Everyone seems to be in agreement with eliminating monthly 
balancing based on the principles as discussed at today’s 
workshop. There was a question from one stakeholder on 
whether FEI should do financial evaluation for daily balancing 
versus monthly balancing. One of the marketers commented 
that they would like to see balancing stay as it is. However, that 
marketer acknowledged that they have no problem with 
moving to daily balancing only if their customers are going to 
pay for that price. Based on the response from everyone at the 
workshop and considering the time and cost for doing any 
financial evaluation between daily and monthly balancing, FEI 
would propose every customer to be daily balanced in its RDA.     
 
With respect to balancing tolerance and value, FEI needs to do 
further work and come up with alternative methodology to 
evaluate balancing services for different tolerance levels. The 
group needs to understand the value of balancing services for 
each tolerance levels. 

 
Two options were discussed to account for the value of FEI’s 
balancing services (i.e. balancing value captured in revenue to 
cost ratios for transportation customers or a midstream fee). 
Both options have merits and challenges. FEI will look at both 
and see how best it can be addressed in the application. 
 
In Other Discussion Topics, there was a discussion on Demand 
Surcharge – whether it is right amount or not?  FEI believes that 
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

the demand surcharge should remain high as the charge serves 
as a heavy penalty in very serious circumstances where FEI 
requires a customer to comply. FEI would not recommend 
changing the demand surcharge in its RDA. 
 
There was an argument that Transport Customers provide 
benefits to sales customers by providing more peaking gas 
during cold weather (interruptible) and if FEI has to pay for that 
gas what value would that be?  We will consider this in our 
evaluation. 
 
 

Slide 37 Closing Remarks and Next Steps: 
 

1. Did Fortis agree that B&V would do the study on day 
prices at Sumas, too?   
 

2. Is there an opportunity to talk about interruptible 
customers?  Will it fit in with other workshops?  Heard 
last workshop that interruptible customers are not 
charged any demand charges.  I would like to see it 
considered and needs further discussion. 

 
 

 

1. FEI need to take it back and think through using price at 
Sumas to be an alternative.  Other than the 
methodology presented today, FEI needs to come up 
with some alternatives for evaluating the balancing 
services.  When we talk about bookends, what’s the 
best way to capture those bookends related to value of 
balancing services? 
 

2. FEI in its next workshop will talk about rate design 
options for interruptible customers. COSA workshop 
showed how interruptible customers are treated in the 
current COSA model.  Going forward what should be the 
appropriate rate?   

 

FEI generally received positive feedback at the workshop. There 
were some comments about seeing the application first and 
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Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

having separate information sessions with each group. 
However, FEI believes that these workshops provide an 
opportunity for everyone to collaborate together and 
understand key issues/concerns from each stakeholder in 
compiling a consolidated issues list that will help focus the 
scope of RDA.  
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Action Items and Next Steps 

 Item Responsibility Target Completion 

 

1.  Can FEI provide breakdown of 40% what 
would be the split for standard, special 
rate, bypass customers 

FEI 73.1 PJ annually transportation 
customers,  
Rate Schedule 22 = 13 PJ 
Bypass – 9 PJ   
Rate Schedule 22A = 9.5 PJ 
Rate Schedule 22B = 6 PJ 
Rate Schedule 23 = 8 PJ 
Rate Schedule 25 = 12.8 PJ 
Rate Schedule 27 = 7.3 PJ 
Contract/Others  = 7.5 PJ 

2.  How often does the 5% restriction 
happen?   Maybe a couple of days?   When 
you do the statistics helpful to show us not 
just last year but last 5 years, how many 
times you’ve curtailed/restricted flows to 
the daily balancing customers 

FEI Since January 2010, Fortis has 
issued a supply restriction for 23 
days which applied to all groups, 
both daily and monthly balanced. 
We have layered in temperature 
data into the days (23) a supply 
restriction was imposed. 
 
The last supply restriction period 
was for three days from December 
1-3, 2014. 

3.  How many days FEI restricted daily 
balanced, when monthly balances were 
allowed? 

FEI On a normal daily basis, daily 
balanced groups are held to a 20% 
tolerance. If this tolerance is 
exceeded charges will apply. While 
daily groups are held to this 
tolerance, monthly balanced 
groups are not held to any 
tolerances. 
 
When a supply restriction of 5% is 
imposed, this restriction applies to 
both daily and monthly balanced 
groups. Since January 2010, FEI 
has imposed a supply restriction 
23 times to both daily and monthly 
balanced groups. 
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 Item Responsibility Target Completion 

4.  To the extent that FEI has never charged 
demand surcharge, has FEI ever had an 
instance where it should have been 
applied but FEI chose not to? 

FEI FEI confirms that demand 
surcharge has never been 
charged. 

5.  Could FEI confirm if Transport Customers 
provide benefits to sales customers by 
providing more peaking gas during cold 
weather (interruptible) and if FEI has to 
pay for that gas what value that be?   

FEI With the Application 

 
 
 
 
 
 
 
 
 
 
 
 
 
  



FORTISBC ENERGY INC. 2016 RATE DESIGN 
STAKEHOLDER CONSULTATION 
 

Transportation Review Workshop August 12, 2016  
Summary 

 

 

P a g e  | 29 

Key Issues 

 Issues List 

1.  Monthly versus Daily Balancing: 
 Confirmation that FEI will be proposing to have all customers be daily balanced based on principles 

and reasons as mentioned at the workshop 

 Confirmation that FEI will not be doing financial evaluation for the value of daily vs monthly 
balancing  

2.  Balancing Tolerance and Value:  
 Everyone is in agreement that some value exists for FEI’s balancing services. B&V methodology as 

presented at the workshop is one option to value FEI balancing services for different tolerance 
levels. However, FEI needs to show alternative method to value these balancing services 

 FEI would recommend appropriate tolerance levels based on further evaluation. 

 FEI would need to come up with an appropriate mechanism to capture the balancing service value 
for transportation customers. 
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Introduction - Objectives for Today 

Inform and Review Residential Rate Design 

Inform & Review Commercial Rate Design 

Inform and Review Industrial Rate Design 

Discussion on Key Topics 

Summarize Key Issues List 
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Workshop Guidelines  

Participate 

Respect other participants and presenters 

Questions & responses as we go / if needed - add to an ‘Issues List’ 

Issues list to be compiled and revisited following presentation 

One speaker at a time 

Documentation: 

• Meeting Notes 

• Issues List 

• FortisBC Responses to Issues 

• Issues List Items not Addressed During Workshop 
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Agenda 

Discussion 
Guide 

Rate Design Principles 

COSA Results  

Residential, Commercial and Industrial Rate Design 

Key 
Discussion 
Topics 

Recovery of Fixed Costs through Fixed Charges for Residential Customers  

Daily Demand Methodology & Demand Charge Adjustment for RS 5 & 25 

Rate Design options for  RS22 and Large Industrial Contract Customers  

Other Discussion Topics 

Closing 
Remarks & 
Next  Steps 

Compile and Circulate Consolidated Key Issues List 

Customer Research Survey Results 

File the Application 
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DISCUSSION GUIDE 
Part I 
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Rate Design Principles 

Principle 1:  Recovering the cost of service 

Principle 2:  Fair apportionment of costs among customers 

Principle 3:  Price signals that encourage efficient use 

Principle 4:  Customer understanding and acceptance  

Principle 5:  Practical and cost-effective to implement 

Principle 6:  Rate stability 

Principle 7:  Revenue stability  

Principle 8:  Avoidance of undue discrimination 
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Existing Customer Segmentation 
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Residential 
Group 

Residential 

Rate Schedules 
1/1U/1B 

Commercial 
Group 

Small Commercial  

Rate Schedules 
2/2U/2B 

(<2,000 GJ/Yr) 

Large Commercial  

Rate Schedules 
3/3U/3B/23 

(>2,000 GJ/Yr) 

Industrial 
Group 

Rate Schedule 4 

Rate Schedules 5/25 

Rate Schedule 6 

Rate Schedules 7/27 

Rate Schedules 
22/22A*/22B* 

Rate Schedule 50 

Contract Customers 
JV and BCH ICP 

Other 

Rate Schedule 6P 

Rate Schedule 46 

*Closed Rate Schedules 



COSA Assumptions 

Test year 2016 Annual Review – approved 

• Tilbury Expansion Project 

• Lower Mainland Intermediate Pressure System Upgrade 

• Coastal Transmission System Upgrades (Special Direction 5) 

• Elimination of Burrard Thermal Revenues (contract expiration) 

Add in known and measurable changes 

• Bypass Customers 

• Joint Venture 

• BCH ICP 

Cost of Service Credits allocated to all other rate schedules 
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COSA Assumptions 

Revenue to Cost Range of Reasonableness 90% - 110% 

Cost of Service Allocation Study 

• Involves assumptions, estimates, judgment and generalizations 

• Supports fairness principle of rate design 

COSA Results and Rebalancing Considerations 

• Numerical exercise in cost allocation 
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Basis for Revenue and Rates 

10 

RS Current basis for revenue and 
rate design 

Other Notes 

1 COSA Changes with revenue requirement 

2 COSA Changes with revenue requirement 

3/23 COSA Changes with revenue requirement 

5/25 COSA Changes with revenue requirement 

6 COSA Changes with revenue requirement 

22A COSA 
Changes with revenue requirement 

Rate design: 1996 NSA 

22B COSA 
Changes with revenue requirement 

Rate design: 1996 NSA 

Following Rate Schedules use COSA results directly to inform revenue 

required from the rate schedule and rate design within the rate schedule 



Basis for Revenue and Rates 
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RS Current basis for revenue and 
rate design 

Other Notes 

4 
 

COSA: Based on RS5 and RS27 Changes with revenue requirement 

7/27 COSA: Based on RS 5/25 @ 80% 
Load Factor 

Changes with revenue requirement 

22 COSA: Based on RS 5/25 @ 100% 
Load Factor 

Changes with revenue requirement 

Joint 
Venture 

Negotiated Rate 

BCH ICP 
 

Negotiated Rate  Formerly based on FEVI COSA 

Following Rate Schedules use other means to inform revenue required from 

the rate schedule and rate design within the rate schedule 



COSA @ 90 - 110% 
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Rate Schedule 
  
  

Current Rebalanced Rebalance 
Amount 
($000)  

Approximate 
Avg. Annual 

Bill 
Change R:C M:C R:C M:C 

 
RS 1 – Residential 
 

95.8 93.4 96.2 94.1 $3,587  +0.5% 

RS 2 – Small Commercial 99.9 99.8 99.9 99.8     
 
RS 3/23 – Large Commercial  
(Sales & Transportation Service) 
 

101.5 103.0 101.5 103.0     

RS 5/25 – General Firm Service 
(Sales & Transportation Service) 
 

104.2 110.4 104.2 110.4     

RS 6 – Natural Gas Vehicle Service 
 

135.6 169.9 110.0 119.6 ($71) -19.0% 

RS 22A (Closed) – Transportation  
Service Inland Service Area 
 

180.1 183.2 110.0 110.4 ($3,517) -39.0% 

RS 22B (Closed) – Transportation 
Service Columbia Service Area 

105.0 105.1 105.0 105.1     

For Discussion Purposes 



COSA @ 95 - 105% 
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Rate Schedule 
  
  

Current Rebalanced Rebalance 
Amount 
($000)  

Approximate 
Avg. Annual 

Bill 
Change R:C M:C R:C M:C 

 
RS 1 – Residential 
 

95.8 93.4 96.3 94.1 $3,852  +0.5% 

RS 2 – Small Commercial 99.9 99.8 99.9 99.8     
 
RS 3/23 – Large Commercial  
(Sales & Transportation Service) 
 

101.5 103.0 101.5 103.0     

RS 5/25 – General Firm Service 
(Sales & Transportation Service) 
 

104.2 110.4 104.2 110.4     

RS 6 – Natural Gas Vehicle Service 
 

135.6 169.9 105.0 109.8 ($84) -22.6% 

RS 22A (Closed) – Transportation  
Service Inland Service Area 
 

180.1 183.2 105.0 105.2 ($3,767) -41.7% 

RS 22B (Closed) – Transportation 
Service Columbia Service Area 

105.0 105.1 105.0 105.1     

For Discussion Purposes 



COSA @ 100% (unity) 
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Rate Schedule 
  
  

Current Rebalanced Rebalance 
Amount 
($000)  

Approximate 
Avg. Annual 

Bill 
Change R:C M:C R:C M:C 

 
RS 1 – Residential 
 

95.8 93.4 97.1 95.4 $10,453  +1.4% 

RS 2 – Small Commercial 99.9 99.8 100.0 100.0  $257  +0.1% 
 
RS 3/23 – Large Commercial  
(Sales & Transportation Service) 
 

101.5 103.0 100.0 100.0  ($2,917)  -1.4% 

RS 5/25 – General Firm Service 
(Sales & Transportation Service) 
 

104.2 110.4 100.0 100.0  ($3,551)  -4.0% 

RS 6 – Natural Gas Vehicle Service 
 

135.6 169.9 100.0 100.0 ($98) -26.2% 

RS 22A (Closed) – Transportation  
Service Inland Service Area 
 

180.1 183.2 100.0 100.0 ($4,018) -44.5% 

RS 22B (Closed) – Transportation 
Service Columbia Service Area 

105.0 105.1 100.0 100.0  ($126)  -4.8% 

For Discussion Purposes 



Residential Rate Design 
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Residential Customer Characteristics 

16 

Rate Schedule 1: single family residences, separately metered single family 

townhouses, row houses and apartments  

Customer Mix End Use 

Customer Profile by Demand 
                                       Percentage 

      74.1      PJ                   35.5% 

Customer Profile by Revenue    $ 773.3 million              59.1% 

 1 



Residential Customer Characteristics 

17 

Distribution of Residential Consumption (2015) 



Residential Customer Characteristics 
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Residential Use Per Customer (UPC)  



Effect of holding Basic Charge Flat on Revenue 

Margin given different UPC 
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Recovery of Fixed Costs through Fixed Charges 

20 

Current  

Basic Charge 

Recovers 

about 43% of the customer-related allocated costs to 
residential rate schedule; and 

about 26%  of customer & demand related costs allocated to 
residential rate schedule.  

  

• Maintains the current flat rate structure with a fixed basic 
charge and a volumetric charge 

• Improves the alignment between the allocated fixed costs and 
the fixed charges 

• Minimizes customer impact   

FEI is considering a residential rate design that: 



Jurisdictional Comparison 
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Commercial Rate Design 

22 



Commercial Customers Characteristics 

23 

Space 
Heating 

59% 

Domestic 
Hot Water 

25% 

Commercial 
Cooking 9% 

Other 7% 

% of Type of End Use 

2015 Bill Frequency 

Customers 90,000 9% 

Revenue $395 million 32% 

Throughput 55 PJ 26% 

End Use Percent 

Heating 84% 

Other 16% 



Commercial Customers Characteristics 
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Commercial Customers Characteristics 
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Rate Schedule 2 and 3 Economic Gap 

26 
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This gap between RS2 
and RS3 rates creates 
an incentive for RS2 

customers to move to 
RS3 



Commercial Rate Design 
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Relative Economics  
RS 2 and RS 3/23 

Rate 2
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Rate 2 Redesign Scenario

Rate 3 Redesign Scenario

• Maintains the existing threshold of 2,000 GJ between Rate Schedules 2 and Rate 3 

• Adjusts Rate Schedules 2 and 3 to close the economic gap 

FEI is considering a commercial rate design that: 



Industrial Rate Design 
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Industrial Customers Characteristics 

29 

Pulp and Paper, 32% 

Agriculture, 12% 

Food and Beverage, 
12% 

Chemical, 10% 

Wood Products, 9% 

Mining, 8% 

Fabricated Metal, 6% 

Non-Metal 
Manufacturing, 6% 

Other, 4% Miscellaneous 
Manufacturing, 1% 

Boilers, 43% 

Air Heating, 12% 

Pulp Lime Kilns, 12% 

Direct Fired, 6% 

Lumber Kilns, 6% 

Coal Drying, 5% 

Heat Treating, 3% 

Paper, 3% 

Direct Consumption, 
3% 

Cement Kilns, 2% Other, 5% 

Industrial Sectors 

Industrial Customers End Use 



Industrial Customers: Existing Rate Design 
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RS 5/25 General Firm Service Rate based on COSA results   

RS 7/27 Interruptible Rate  = RS 5/25 adjusted by an 80% Load Factor 

RS 22  Interruptible Rate = *RS 5/25 adjusted by 100% Load Factor 
*(RS 5/25 less $700k per 2001 Rate design) 

 
Firm Rate (Creative Energy) = RS 5/25 adjusted by 100% Load Factor  

RS 4 (seasonal) Off Peak Rate = RS 5/25 ,  Extended Period Rate = 1.5*RS 7/27 

JV & BCH ICP  Negotiated Rates 

RS 22A/22B Grandfathered – Closed to any new customers 

*Many Industrial Rate Schedules are linked and changes can have potential ripple effect* 



Rate Schedule 5/25: Key Considerations 

Daily Demand 
Methodology  

The current method to estimate daily demand uses a formula 
and monthly consumption data.   

Should we use daily consumption data? 

Load Factor 
Price Signals 

RS 5/25 was intended for higher load factor customers            
(~ 50% Load Factor).   

Currently there is an economic incentive for lower load factor 
RS 3/23 (~ 35% Load Factor) customers to move to RS 5/25 

Should RS5/25 price signals target 50% Load Factor? 

31 



RS 5/25: Daily Demand Methodologies 

Option 2:  

FEI System Max 
Day Send Out 

Use customer’s daily consumption on FEI’s max day sendout in last year 

Option 3:       

Avg. Consumption 
on Coldest Days 

Use customer’s daily avg consumption over either 3 or 5 coldest days in 
their region 

Option 4:  

Modified Formula 
- use greater of:  

Customer’s daily avg consumption on 3 or 5 coldest days in their region or  

1/2 of avg daily consumption of any month during summer period 

32 

  Current Formula:  Daily Demand is equal to 1.25 x greater of: 

a) Customer’s highest avg daily consumption of any month during the winter period, or 

b) ½ Customer’s highest avg daily consumption of any month during the summer period 



RS 5/25 – Load Factor Price Signals 

33 

Example: RS 23 customer with 35% Load Factor   
 
Current rates: RS23 incented to switch to RS25 
with annual volume of ~25,000 GJ/Yr.   
 
+$5 Demand Charge: No incentive, need annual 
volume of over 150,000 GJ/yr 



Large Volume Transportation & Contract 

Customers: Customer Characteristics 

34 

RS 22A - 9 Customers and 9,535 TJ in 2015 
- Located in Interior region 
- Peaking Gas service provided to Gas Supply for Sales customers 
- Primarily Firm service with intermittent IT service  

RS 22B - 6 Customers and 6,013 TJ in 2015 
- Located in Columbia region off Transcanada Foothills System 
- Elkview has discounted rates as recognized that they could have been bypass 
- Primarily Firm service with intermittent IT service 
- Different balancing provisions 

RS 22 - 26 customers and 12,775 TJ in 2015 
- Located in LML and Interior regions 
- Primarily IT service but one customer has special negotiated firm rate 

Contract 
Customers 

- 2 Customers, JV & BC Hydro ICP 
- Located in VI region 
- JV - 5 Pulp & Paper Mills , 13 TJ/d  Firm,  Agreement expires end 2017 
- BC Hydro ICP -  Generation facility, 40-50 TJ/d Firm, Agreement expires in 2022 



Minimize regional differences 

JV Agreement expires end of 2017;  

BC Hydro ICP Agreement until 2022 

Need to review the Firm Rate methodology for RS 22 (Creative 
Energy) within this Rate Design Process as directed by the BCUC.  

• Other RS 22 customers have expressed interest in a Firm Rate 

35 

Large Volume Transportation & Contract 

Customers: Rate Design Considerations 



Rate Schedule Option 1 Option 2 

22A Grandfathered; 
Rebalanced to 110% 

 

Same as Option 1 

22B Grandfathered;  
No Rebalancing 

22 22 Interruptible & 
Firm Offering 

Single RS 22  
 

Includes RS 22 
Interruptible and Firm 

offerings, JV and 
BCH/ICP 

Joint Venture Negotiated Rate 
 

BCH ICP Negotiated Rate 

36 

Large Volume Transportation & Contract Customers: 

Rate Design Options 



KEY DISCUSSION TOPICS 
Part II 

37 



Discussion Topic #1: Fixed Costs & Charges   

38 

Majority of FEI’s delivery costs are:  

• Fixed in nature 

• Do not vary by changes in the consumption levels 

Majority of FEI’s delivery revenue recovered through variable charges 

Discussion Points 
 
• Increase in Basic Charge ? 

• Last time basic charge increased was in 2009 

• Level of increase to the basic charge? 5%, 10% or 15%? 
• FEI will consider Bill Impact to low use customers in determining 

the level of increase to the basic charge  

 



Discussion Topic #1: Customer Bill Impact to RS 1 

39 

Impact from changes in ratio of basic to variable charge: 

 

All rates are approximate

COSA Pre- COSA Post- Percent increase in Basic Charge

Rebalancing Rebalancing 5% 10% 15%

Basic Charge ($/Day) 0.3890$          0.3890$          0.4085$     0.4279$     0.4474$     

Volumetric Charge ($/GJ) 4.720$            4.758$            4.671$       4.586$       4.500$       

* No bill impact to average use customer 



Discussion Topic #2:  

Daily Demand Methodology for RS 5/25 

40 

Method Pros Cons 

Current 
Formula 

 Used since 1994, provides estimate 
of peak day when daily 
measurement not available 

 For the Majority of customers, > 50% Load 
Factor, formula overestimates peak day 

 RS 5/25 have daily measurement 

System Max 
Day Send-Out 

 Customer’s coincident demand at 
time of utility’s max day send-out 

 Can give anomalous results  
      (13 cust had zero demand – 2015) 
 Not region specific 
 New customers to RS5/25 still need daily 

demand estimate 

Avg. 
Consumption 
on Coldest Days 

 Not reliant on single day result, but 
avg consumption on multiple coldest 
days in various regions 

 Doesn’t penalize for consumption on 
non peak days 

 Customers’ cold day consumption dependent 
on factors other than cold weather (ie 
holiday/weekend) 

 Doesn’t consider heavy Summer users 
 New customers to RS5/25 still need daily 

demand estimate 

Modified 
Formula 

 Not reliant on single day result, but 
avg consumption on multiple coldest 
days in various regions 

 Doesn’t penalize for consumption on 
non peak days 

 Captures customers with Summer 
peak 

 Customers’ cold day consumption dependent 
on factors other than cold weather (ie 
holiday/weekend) 

 New customers to RS5/25 still need daily 
demand estimate 

Should we move to Daily Meter Data from Monthly Data? 
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Should RS5/25 price signals target 50% Load Factor? 

Example: RS 23 customer with 35% Load Factor   
 
Current rates: RS23 incented to switch to RS25 
with annual volume of ~25,000 GJ/Yr.   
 
+$5 Demand Charge: No incentive, need annual 
volume of over 150,000 GJ/yr 

Discussion Topic #2:  

Demand Charge Adjustment for RS 5/25 
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Example of Potential Impact of Changes Amount 

$Millions 

Adjust Daily Demand Method (Modified Formula) 
Reduction in Daily Demand @ Current Rates 

$(3.9) 

Adjust Load Factor Price Signals  
$5 Demand Charge increase (161 customers move to RS 3/23) 

$ 3.0 

Rate Change Impact on RS 4, 7 / 27 Delivery Charge 
$ 0.2  

Total Impact 
$(0.7) 

Discussion Topic #2: Potential Impact to RS 5/25 



Rate Schedule Effective Rate per GJ Option 1 Option 2 

22A $0.73 per GJ 
Interruptible (premium to 22A 
firm)  

Grandfathered; 
Rebalanced to 110% 
 

Same as Option 1 

22B $0.41 per GJ 
Interruptible (tariff supplement 
and premium to 22B firm)  

Grandfathered;  
No Rebalancing 

22 $1.03 per GJ 
Interruptible = RS 25   
adjusted to 100% Load Factor 

22 Interruptible & 
Firm Offering 

Single RS 22  
 
Includes RS 22 
Interruptible and 
Firm offerings, JV 
and BCH/ICP 

Joint Venture $0.967 per GJ  
Interruptible = 3 levels 
(1) Firm rate (13-20 TJ) 
(2) Discount to firm (20- 30 TJ) 
(3) Firm x 1.1 (30+ TJ) 

Negotiated Rate 
 

BCH ICP $0.958 per GJ 
Interruptible = 2 levels 
(1) Winter = Premium to Firm  
(2) Summer = Firm 

Negotiated Rate 
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Discussion Topic #3: Large Volume Transportation & 

Contract Customers Rate Design Options 



Discussion Topic #3: Option 2 

Treating JV, BCH and RS 22 as one to derive allocated costs per GJ 

Firm requirements 45, 13 and 11 TJ/Day respectively (Total 69 TJ/Day) 

Allocations of both Transmission and Distribution system based on 69 
TJ/Day 

Allocated Costs / Firm volume  

(69TJ/Day x 365) = $0.995  

At 110% R:C, $3.6 million shifted to other rate schedules 

($1 million shift to RS 1 is a 0.2% increase delivery rates for residential 
customers) 
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Other Discussion Topics? 
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CLOSING REMARKS & NEXT STEPS 
Part III 
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Next Steps 

Documentation 
& 

Communication 

• FEI distributed key issues list and meeting notes for Workshop 1 and 2 

• FEI will distribute key issues list and post notes from today’s workshop by Sep 14 

• FEI will summarize and distribute consolidated key issues list to focus scope of RDA 

• Website: www.fortisbc.com/ratedesign 

Customer 
Research  

Survey 

• Customer survey for FEI completed 
• Reviewing preliminary results 

• Customer Survey for Fort Nelson Residential Customers to be in field soon 

File the 
Application 

• FEI will be working to finalize proposals for RDA 

• FEI to file the application later this year 
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http://www.fortisbc.com/ratedesign


Find FortisBC at: 

Fortisbc.com 

 

604-576-7000 

 

For further information, 

please contact: 

Gas.Regulatory.Affairs@fortisbc.com 

 www.fortisbc.com/ratedesign 
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Meeting: Rate Design & Segmentation Workshop 

Date: August 31, 2016 

Time: 9 am to 3:30 pm 

Location: Best Western Plus  Chateau Granville – 1100 Granville St, Vancouver 

Facilitator: Atul Toky, FEI 

Participants: Suzanne Sue (BCUC), Lejla Uzicanin (BCUC), Cathy Marr (BCUC), Doug Chong (BCUC), Errol 
South (BCUC), Jackie Ashley (BCUC), Chris Weafer (CEC), David Craig (CEC), Kirby Morrow 
(Absolute Energy), Tom Hackney (BCSEA), Bill Andrews (BCSEA), Kevin Bonin (Translink), 
Tannis Braithwaite (BCOAPO),  Tom Dixon (Access Gas), Carla Del Monte (Catalyst Paper), 
Mary McCordic (Shell Energy), Tom Loski (BC Hydro), Nick Caumanns (Cascadia Energy), 
Peter Kresnyak (Absolute Energy), Gordon Doyle (BC Hydro), Kate Feeney (BCPIAC), Calvin 
Hastings (BC Hydro), David Bursey (Industrial Customers), James Langley (Sentinel Energy) 

FEI 
Attendees: 

Diane Roy, Shawn Hill, Tariq Ahmed (Faskens), Rouzbeh Mehrazma, Brenden Hunter 
(Faskens), Dave Perttula, Ed Moore, Kevin Hodgins, Atul Toky, Rick Gosselin, Janice Joly, 
Gail Tabone (Contractor), Ron Sanderson (Contractor), Colleen Gravel, Roger 
Dall’Antonia, Jason Wolfe 

 

Material 
Provided 

Presentation attached following notes. 

Agenda: Agenda: 
1.       Part I:  Discussion Guide 

 Welcome and Introduction 

 Rate Design Principles  

 COSA Results 

 Residential, Commercial and Industrial Rate Design 
  
2.       Part II:  Key Discussion Topics 

 Recovery of fixed costs through fixed charges for Residential Customers 

 Daily Demand Methodology & Demand Charge Adjustment for RS 5 and 25 

 Rate Design Options for RS 22 and Large Industrial Contract Customers 

 Other Discussion Topics 
  
3.       Part III:  Next Steps  

 Compile and circulate consolidated Key Issues list 

 Customer Research Survey 

 File the Application 
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Meeting Summary and Notes 

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

DISCUSSION GUIDE  - SUMMARY OF QUESTIONS/COMMENTS  

INTRODUCTION 

6 1. Could you explain why FEI believes that customer rates should be 
competitive with other fuel alternatives as mentioned in the 
discussion guide under rate design principles? 

 
2. Are you asking for stakeholders to agree, or informing? 

 
We would like to see how this rate design consideration has been 
applied in the RDA to adjust rates as FEI could also design rates to 
be lower for that service so it’s lower than it otherwise would be 
to build load in terms of competiveness.  We would want to see 
an example of how it is being applied. 

1. In addition to the eight rate design principles mentioned in the 
discussion guide, FEI has looked at other rate design 
considerations such as competitiveness and government’s 
energy policy objectives.  We think that our rates today are 
competitive. We consider competitiveness not from the 
perspective of increasing sales or attaching more customers but 
from the perspective that if we lose customers because our 
rates are not competitive, the cost of delivery will now be 
shared by everyone else as the costs (mainly fixed in nature) 
have to be divided now between fewer customers.    

 
2. Informing.  May not necessarily agree with why 

competitiveness as a rate design consideration is relevant for 
the RDA at this time. 

 
 

COSA ASSUMPTIONS AND RESULTS 

8/9 1. When does Burrard Thermal Contract Expire? 
 

2. Are bypass customers separate from other rate schedules? 
 

3. We are surprised you are sticking with 90-110.  Earlier workshop 
discussion around COSA discussed that the rate payers have 
challenge with 20% range with one class over another.  Has the 
company given this any thought?   

1. Burrard Thermal contract expires at the end of October 2016. 
 

2. No. Bypass customers are across three different rate schedules. 
We have RS 25 Bypass, RS 22 Bypass and RS 22A Bypass 
customers. 

 
3. In next few slides, we present other options with respect to 

range of reasonableness.  Not a big difference between them.   
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

 
4. If not much difference, why not aim for the middle?  If I have an 

inaccurate scope, I aim for the middle of the target.  You multiply 
the variation with all that uncertainty.   
 

5. How do you reconcile R:C ratios for transport customers and non-
transport customers?  And it is susceptible to gas price change? 
 

6. Is the peak day methodology the best you have?  Will you show 
us alternatives? 
 

7. Fairness principle – what other fairness principles are you 
applying?  What else is included? 
 

8. Are there principles underlying?  Are rate schedules a mishmash, 
random? 
 

9. Do you look at demand rather than volume? 
Load factor is not necessarily your demand. Would rate schedules 
change? 
 

10. Range of reasonableness.  You refer to the 1990s Commission 
approach 90-110.  Do you consider there is a difference between 
gas and electricity? If so, what would be the basis for that? 
 
 
 
 
 

 
4. Half of FEI’s costs are allocated on peak day demand.  Peak day 

demand is load required under the coldest conditions.  To 
determine that, we look at existing conditions and regress to 
show correlation.  If 50% or better, reasonable predictor of 
demand, but not precise.  We take those actual and normal 
conditions and try to estimate extreme conditions.  As soon as 
you estimate, you introduce variability into the peak day 
calculation.  About half of the delivery costs are allocated based 
on the rate schedules demands under extreme weather 
conditions.  By using a larger range of reasonableness FEI will 
not ‘accidentally’ rebalance a rate schedule by relying on a 
demand allocation that is based on imperfect information.  
There is history where the Commission has been comfortable 
with 90-110.   

 
5. We impute a gas cost for RS 23, 25 and 27. We do this because 

customers in these rate schedules can switch back and forth 
between these and RS 3, 5, 7 and so in the COSA we treat the 
Sales and Transport rate schedules as one 3/23, 5/25 and 7/27. 
Consequently to be able to calculate revenue to cost ratio for 
each pair FEI imputes a gas cost for the transport customers 
that is equivalent to the sales customers. Yes, the R:C ratios are 
susceptible to gas price changes. 

 
6. Yes, FEI feels that the peak day demand methodology and range 

of reasonableness used for R:C ratios are reasonable and 
consistent with past practice. 
 

7. Cost allocation fairness. Other Bonbright principles support 
other reasons to structure rates in other ways. 
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

 
8. We wouldn’t consider it random. Residential RS1 serves 

residential customers where end use is to heat, cook, etc.  
Commercial class has a split between small and large.  The rate 
schedules are in place and distinct from one another based 
mainly on how customers cause costs in the system and use 
gas. 

 
9. Yes. 

We do look at demand for segmentation.  We calculate the 
peak day demand. Using peak day and average day we calculate 
a load factor and then apply the load factor to normalized 
annual energy use to create a load factor adjusted annual 
energy use which is essentially a peak day demand for each rate 
schedule. 
 

10. Electric utilities use peak demand based on normal year.  
Measure every hour, more accuracy than around extreme 
weather conditions that are used in gas. So, we do believe that 
there is a difference between gas and electricity. 

 

11 1. Regarding the discounting off of Rate Schedule 5/25, what is the 
treatment going forward?  If so, discount applied?  
 

2. Can you provide a history on the level of curtailment for 
interruptible customers? 

 
3. What is the value of curtailment to the utility? 

 

1. FEI is still proposing to set the delivery charge for Rate 
Schedules 7 and 27 at a discount off the Rate Schedule 5 / 25 
Demand and Delivery Charges. The discount that has been 
applied in the past is not simply a mark down from the RS 5/25 
rates, FEI instead determines the rates that would apply to RS 
5/25 if they had an 80% load factor (RS 5/25 existing load factor 
is between 50% – 55%). Regarding Rate Schedule 22, under 
Option 1 the interruptible rate would be priced at a discount 
from the Rate Schedule 5 / 25 Demand and Delivery Charges 
using the same methodology as described for RS 7/27 except 
using 100% load factor. Under Option 2, FEI will complete its 
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

evaluation of how the firm and interruptible charges will be 
determined. 

 
2. Yes, we will look into providing that information. General rule of 

thumb is approximately 1 day per year. 

 
3. FEI will investigate whether System Planning can estimate the 

costs to provide firm capacity to interruptible customers. 
 

12 1. Explain marginal vs revenue ratio, and how it fits in your 
approach? 
 

2. Is that revenue to cost based on a firm customer or interruptible 
customer? 
 

3. Bypass customers stripped out?  How did RS 22A R:C ratio get to 
this level?  History? 
 

4. If RS22A is closed – where would a new customer in the interior 
go? 
 

5. Could you please provide a background on why RS 22 A rates are 
closed? 
 

6. Are these customers happy? 
 

7. Have we done a schedule of interruptions for RS22?  What is the 
level of interruptibility? So in IRs, will look for the frequency and 
duration of the interruption. 

 
8. What is the value to the interruptibility of those customers being 

able to be interrupted? 

1. Rate 1, revenue to cost total revenue from the rate schedules 
divided by total allocated cost of delivery plus storage and 
transport (formerly referred to as midstream) plus gas they 
take.  The storage and transport plus gas that the customer 
pays are the same in both the numerator and the denominator.  
The margin to cost is just the delivery component of the 
revenue and allocated cost, it ignores the storage and transport 
and gas component. 

 
2. Firm.   

22A and 22B are primarily firm service, with intermittent use of 
interruptible capacity.   
 

3. Correct.  We pull out the revenues, customers and demand.  
We can look into providing history with respect to RS 22A R:C 
ratio.  

 
4. They would go to RS 22.  If they want firm, we would have to 

apply to the BCUC to get a firm rate approved. 
 

5. This goes back to 1993 Rate Design Decision.  At that time the 
Commission recognized that the large industrial customers are 
served in the Lower Mainland off the distribution system.  
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

 
9. Is there one ratio that Fortis favors (range of reasonableness)? 

 
10. We should be looking at your margins to cost. In terms of focus it 

should be on margin to cost ratio? Margin to cost numbers are 
what the utility can control. Gas commodity costs in revenues are 
not in the utility’s control. 

 
11. The Rate Schedule 22A has a high R:C ratio, about 180, how did it 

get there? 
If any IT transportation revenue is not included in that ratio?  

 
 

Whereas, Interior customers are served off transmission 
laterals.  Nature of the service was quite a bit different.  The 
Commission’s decision was to park those existing Interior 
customers into separate closed Rate Schedules.  Other existing 
customers cannot receive service under Rate Schedules 22A or 
22B.  Existing customers in RS 22A or 22B can leave, but new 
customers cannot get in. 
 

6. Don’t seem to be any issues. 
 

7. We haven’t done schedule of interruptions for RS 22.  
We had talked about it last time.  It depends on the region, but 
the general rule of thumb was that it was averaging about 1 day 
per year.  It may be slightly less than that now as we haven’t 
had very cold weather in the past 5 years, so it has brought that 
number down.  In capacity constrained regions of our system 
partial curtailment happens every year and the greenhouses 
out in Delta are an example of that. 
 

8. Gas capacity modelling for interruptible customers are that they 
have been fully curtailed for interruptible capacity as we reach 
peak weather conditions in the modelling.  We haven’t 
undertaken the actual cost in this RDA to do that, but we could 
consider if we could determine a value with our System 
Planning.  As we don’t hold firm capacity for interruptible 
customers, the revenue that is received from interruptible 
customer groups is some of the value of having these types of 
customers on the system as they utilize excess capacity and 
don’t require the utility to build firm assets that aren’t often 
needed. 
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

 
9. Revenue to cost ratio in the range of 90-110%.   

 
10. For RS 5 and RS 23 yes. 

There’s no sales equivalent for what you have to look at.   When 
we look at 99.9 and 99.8 it’s pretty close.  Same for residential 
RS 1. 
We could focus on margin to cost ratio. It would make little 
difference, but we could do that. 

 
11. FEI checked and the R:C for Rate Schedule 22A included both 

firm and interruptible revenues.  
 

13 1. When doing it 100% to R:C why does RS 1 R:C not come to 100%? 
Allocated based on unity? 

1. For the COSA results where FEI balanced to unity FEI balanced 
rate schedules 2, 3/23, 5/25, 6, 22A and 22B to 100% and the 
rebalancing was shifted to RS1. However, since rate schedules 
4, 7/27 and 22 are interruptible and not directly related to the 
allocated costs in the COSA, FEI left the revenues for these rate 
schedules as is. Since RS 4, 7/27 and 22 revenues are greater 
than the allocated costs (by design) the excess revenue credit 
falls to RS1 therefore the R:C ratio for RS1 is less that 100%. FEI 
could spread the RS 4, 7/27 and 22 excess revenue to all rate 
schedules (RS 1, 2, 3/23, 5/25, 6, 22A, 22B) to produce an R:C 
that is equivalent for these rate schedules  but did not do that 
for this exercise. 
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

RESIDENTIAL AND COMMERCIAL RATE DESIGN 

17 1. Has the average customer use changed much? 
 

2. Typical usage of a house is around 80-85 GJ per year.  Compared 
with usage by BC Hydro customer, correspond with 22,000 kWh 
per year.  Higher than typical usage compared to BC Hydro.  Any 
reasons for why typical user is using more? 
 
BC Hydro looked at multi-family dwellings mostly. 
 
 
 

1. Coming down over the years. 
 

2. The average is slowly coming down.  As housing stock turns 
over, it turns to multi-family dwellings and more efficient 
appliances. 

 
You have to look at segment of BC Hydro that has electric heat.  
You can’t compare average gas user and average electricity 
user. There is a greater challenge getting gas into multi-family 
dwellings. 

19 1. Have you considered an inclining block structure for reducing 
carbon emissions? 

 
2. Is price elasticity for gas lower than for electricity? 

 
3. Include in the application, the comparison of variable rate of the 

residential margin cost comparison verses marginal cost?  To see 
whether the existing rate structure has a price signal that is in 
excess?  

 
4. We want further information on the impact on low income 

customers.  ECAP customers are probably older people in single 
family dwellings but not representative of low income segment. 

 

1. We looked at the inclining block structure. It’s a much more 
complex rate structure to understand for our customers.  They 
might not get the right signal when customers roll into higher 
blocks. 

 
We typically found with price elasticity studies, price elasticity 
for natural gas consumption is quite low.  Parties don’t respond 
to a price signal in an inclining block.  This is also corroborated 
by analyzing the trends in residential use per customer and 
natural gas price competitiveness. During last 10 years the price 
competitiveness of natural gas versus electricity has 
consistently improved and the natural gas prices are at record 
low levels however the residential use per customer has 
continued to decline which indicates a disconnect between 
price and consumption.  Inclining block structure is not the 
most effective structure to use.  Demand side management 
programs are the best way to deal with consumption levels and 
evidence shows they are working as planned.   
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

2. Yes, lower.  0.2 – 0.4 price elasticity.  If the elasticity is greater 
than 1, it is considered to be price-elastic.  The closer to zero 
the more inelastic it is.  Gas customers are less elastic.  Please 
note that the short term elasticity can be even lower than the 
longer term elasticity.  

 
Research in other jurisdictions suggests that inclining block 
rates are not used in Canadian natural gas utilities.  Inclining 
block rates are sometimes used in electric rates, although the 
differential is primarily driven by the cost of new generating 
resources.  On the gas side for Fortis, there is generally surplus 
capacity available of the Transmission & Distribution system, so 
not a strong signal for inclining rates on the delivery side. 

 
3. We looked at the marginal cost of adding resources in the 

system extension proceeding. That analysis conducted by EES 
Consulting indicated that historical incremental cost for new 
customers added between 2008 to 2014 is lower than the 
historical embedded cost. This is in line with economic theory 
since the natural gas distribution business is widely considered 
to enjoy the economies of scale; that is as company grows the 
average cost declines. 

 
4. ECAP customers are vetted low income customers enrolled in 

the low income Energy Conservation Assistance Program. 

Although they might not represent the totality of low income 

customers in FEI’s service territory they do represent a segment 

of low income customers. It is important to understand that low 

income customers living in MFDs may also be participants in the 

ECAP program however the ECAP histogram presented in the 

discussion guide only covers RS 1 customers. Those low income 



FORTISBC ENERGY INC. 2016 RATE DESIGN 
STAKEHOLDER CONSULTATION 

Rate Design & Segmentation Workshop August 31, 2016  
Summary 

 

 

P a g e  | 10 

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

customers living in MFDs with a single meter are not RS 1 

customers and therefore not included in the histogram (The 

ECAP database contains the information on approximately 1750 

individual Rate Schedule 1 customers). Nevertheless, the results 

seem to be logical.  For instance,  a low income customer is 

more likely to live in older and less efficient homes with less 

efficient appliances (the programs such as ECAP are designed to 

improve this issue) leading to higher natural gas usage for space 

heating. In addition to ECAP database, FEI’s REUS also provides 

the same conclusion that low use customers are not necessarily 

low income customers. 

21 1. Information in discussion guide on impact of change on low 
income customers.  Is there analysis done on customers that are 
representative of those people actually are low-income?  The 
ECAP customers are primarily home-owners with 
disproportionately high gas use. 

 

1. Please refer to the response above. 
 
 
 
 

MORNING BREAK 

 1. Regarding lower volume residential customers, what is the issue?  
Is there any tariff solution? 

 
 

1. In any rate schedule that has rates that are cost based and a 
volumetric component to their rates, higher (than average) 
consumers pay more of the allocated costs than lower (than 
average) consumers. The tariff solution will be discussed in the 
key discussion topics section, but it is basically an increase in 
the basic charge to better align the recovery of customer 
caused fixed costs through fixed charges. 
 

24 1. Customers with <5% load factor, who are they or do they only 
use it because they are on geo-exchange? 

1. Don’t know if they are on geo-exchange or not, will follow up.  
 

25 1. How do customers move between small and large commercial 1. We look back every year and review the usage by account.  
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Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

rate schedules?  Do you look at past year’s consumption? 
 

2. Can you produce a load factor scatter drawing for the residential 
class in a similar way to that shown for commercial customers? 

 
3. Is the beak point between small and large commercial customers 

not clear? 
 

4. Can you provide the data supporting these graphs?  So 
interveners can make their own judgment. 

 
 

There will be that subset of customers whose usage hovers 
around that 2,000 GJ threshold after adjusting for weather.  We 
look for customers around that band, and look at multiple-year 
average for a trend. 
Data is looked at and then judgment is applied depending on 
whether they should be moved back and forth. 

 
2. Yes, we will provide that. 

 
3. The breakpoint between large and small commercial customers 

is not precise. When plotting the load factors against volume, 
the graph suggests that 2000 GJ per year continues to be a 
reasonable breakpoint. However, the results are open to 
interpretation.   

 
4. Yes. 

 

27 1. Explain what is the process for moving a customer back and 
forth?  Is it the customer’s choice or Fortis’ choice?  Mollify or 
persuade the customer, as opposed to simply allocating the 
customer depending on the right category.  As I understand it for 
RS2 customers to stay in RS2, they are peakier users so they 
should be charged a higher rate.   
 

2. If they are causing more costs, can you just say no you can’t 
switch. 

 
3. So are you just aligning up rates with reality? 

 
4. In the application can you discuss rate stability perspective 

options? 
 

1. Tariff says we will do periodic reviews.  To align with 2000 GJ 
threshold.  The tariff wants you to go that way, but the financial 
break-even point needs to align. 

 
2. Correct.  The tariff stipulates 2000 GJ but it is weather adjusted, 

so there is bit of a grey area. 
 

3. Correct. The customers closer to the 2000 GJ threshold, they 
are getting closer to RS3 or RS23.  Getting closer to that cusp.  
Their costs are at parity. 
Realigning the rate structure.  Right now if you are near that cut 
off as a Rate 2 customer, you are paying more than you should. 

 
4. Yes. 
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Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

5. Have you evaluated the pros and cons of changing the threshold 
from 2000 down to the 1,600 GJ economic indifference point?  
Eyeball threshold in slide 25 – weak. 

 
 
 
 
 
 

5. The scatter analysis and the data suggest that the threshold 
should be around 2000 GJ.  We don’t believe 1600 is the right 
level where there should be split between the RS 2 and 3. 

 
We need to do further analysis on that.  We believe the 2000 GJ 
threshold is reasonable.  In the application we will consider the 
option of a lower threshold such as 1600 GJ. 

 

INDUSTRIAL RATE DESIGN 

 

 

30 

1. Are Interruptible customers across separate rate schedules?  Or 
rates within the general firm rate class? How is the size of the 
discount determined?  

 
2. Does Fortis have purely interruptible customers?  What typically 

is difference between some firm and some interruptible? 
 

3. Who are the RS 22A/22B partly firm and partly interruptible 
customers, manufacturers? 

 
4. Regarding the fairness principle – why for these customers 

(interruptible customers) are we now abandoning the COSA 
results and instead using a rate derived from a firm customer 
instead of a rate derived for this customer? 
 
Fair from a design day only.  But on a typical day they are using 
the system just as much as anyone else. 
O&M follows the plant and rate base.  If they are allocated zero 
rate base, then they are allocated zero O&M. 

 
5. What is the price elasticity of the industrials?    

 

1. Along with firm charges, there are interruptible charges 
embedded in RS 22A and 22B however, most of our 
interruptible customers are served under RS 7/27 and RS 22 and 
unless the customer has a tariff supplement all volumes under 
these rate schedules are 100% interruptible. FEI is still 
proposing to set the delivery charge for Rate Schedules 7 and 
27 at a discount off the Rate Schedule 5 / 25 Demand and 
Delivery Charges. The discount that has been applied in the past 
is not simply a mark down from the RS 5/25 rates, FEI instead 
determines the rates that would apply to RS 5/25 if they had an 
80% load factor (RS 5/25 existing load factor is between 50% – 
55%). Regarding Rate Schedule 22, under Option 1 the 
interruptible rate would be priced at a discount from the Rate 
Schedule 5 / 25 Demand and Delivery Charges using the same 
methodology as described for RS 7/27 except using 100% load 
factor. Under Option 2, FEI will complete its evaluation of how 
the firm and interruptible charges will be determined. 

 
2. Yes, RS 7/27, RS 22 is 100% curtailable interruptible service. 

Those with firm service we can only curtail them to that level.  
Interruptible customers can be curtailed all the way back. 
In interruptible rate classes, customer examples are hospitals 



FORTISBC ENERGY INC. 2016 RATE DESIGN 
STAKEHOLDER CONSULTATION 

Rate Design & Segmentation Workshop August 31, 2016  
Summary 

 

 

P a g e  | 13 

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

I would think if there is one group of customers who are elastic it 
would be industrials.  Transportation has now become significant 
chunk of gas bill. 

 
6. There is a difference between RS 22 and RS 27 interruptible rates.  

Why treated differently?  
 
RS22 get a bigger bang for their buck.  That maybe the 
justification for giving larger customers a different rate 

 
7. You identified that Creative Energy has firm? 

 
8. So, any of their additional gas needed is interruptible? 

 
 
 

and  greenhouses as they have backup fuels, asphalt plants is 
another example but they don’t pave in peak weather days so 
don’t need to have backup fuels to the same extent.   

 
3. Yes. Some examples are coal mines, pulp mills, general 

manufacturing. 
 

4. When we design the system capacity, the interruptible 
customers do not cost more.  They are interruptible and they 
have backup.  They can go to zero load when we need the 
capacity back.  We don’t think that we are abandoning the 
COSA results. COSA is looking at cost causality to allocate costs 
to different rate schedules. For interruptible customers no 
demand related costs are allocated but they do get an 
allocation of customer related costs. The rates for these 
interruptible customers are therefore not based on their R:C 
ratios but is derived from the RS 5/25 adjusted to the 
appropriate load factor. So, it is a matter of how we come up 
with methodology for the appropriate revenue for these 
customers.   

 
Across industry there is no acceptance that using zero allocation 
in a COSA represents fairness. Most non-firm rates are set on a 
discount on firm rates.  Cost of service doesn’t fully capture 
their costs on the system.  They are using the system, just not 
on that peak design day.  So not fair for them to pay zero.  The 
truth is somewhere in between that.  No standard process to 
capture both of those. 
 

5. FEI can confirm that industrial customers are generally more 
elastic than residential and commercial customers. The 
elasticity of industrial customers may change from industry to 
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industry and from customer to customer. The responsiveness of 
demand to price may vary greatly depending on factors such as 
ability to hedge against price volatility, degree of fuel 
substitution possibilities, reduction in production levels, etc. 

 
6. RS 22 are a larger size of customer so there would be more 

value in having them interruptible as compared to a smaller RS 
7/27.  

 
7. Yes, under RS22, Creative Energy is the only customer with a 

firm component to their demand.  
 

8. Yes, anything over 2000 GJ per day is interruptible. 
 

31 1. How closely is it linked, moving away from monthly balancing 
issue? 

 
2. Do you have a similar scatter drawing for RS 5/25 produced in a 

way similar to that for RS 2 and 3?  As an alternative, could we 
look at the load factor each year and move customers around 
accordingly?   

 

1. Not linked at all. 
 

2. We don’t have it now but we can look at it if it can be produced. 
 

32 1. Only difference between Options 3 and 4, is that customers with 
mostly a summer load would have no demand.  So, Option 4 is 
better than 3. 

 
When filing the application, clearly identify the problem that the 
current rate design is causing.  E.g., efficiency problem. 

 
2. Can you eliminate demand charge?  Make the rate simpler based 

on actual load factor instead of complicated economics. 
 

1. Yes, that is the main difference. 
 

2. We haven’t looked at that but we would have to look at 
another way to ensure that only the appropriate load factor 
customers would be allowed into the rate class as a totally 
variable rate structure would not allow the rate schedule to 
economically police itself. 
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33 1. Could you produce a chart with frequency of customers – who 
are high load factor customers? The way the current structure is 
set up high volume/low load factor?  What about high 
volume/high load factor? 
Seems like your solution was to raise the demand charge by $5. 
Would this not penalize the high volume/high load factor? Is 
there a model we can run this through? 

 
When identifying the problem in you r application be more 
specific e.g., do they waste gas or become more peakier? 

 

1. That’s part of the key consideration for daily demand. 
 
First consideration is demand volume.  Second is load factor 

signal. 
 
We will be doing bill impacts at different consumption levels.  We 

want to move customers out of the rate class back to RS 3/23 
that do not belong but need to recover the costs of serving the 
rate class.  If we increase the fixed charges in RS 5/25 we may 
need to reduce the variable charges. 

34 1. RS 22A is $3.5 million shift? 
 

2. Can you explain how RS 22A provides a peaking gas service? 
 

3. When looking at using the RS 22A peaking capability to take them 
to half, it’s the utility’s choice whether to interrupt or not.  Do 
you have internal set of rules in making that decision? Specific 
rules for LNG and then using the RS 22A supply. It would be 
useful if those internal procedures are documented. 
 

4. Given the history of Tilbury and Mt Hayes, would be good to see 
history of what has been used.  Do the economics support using 
it instead of curtailing industrials?  Is there a limit that says 
there’s a commercial argument 

 
5. 22B – As they are mostly owned by one company, are RS22B 

customers allowed to share their Firm quantity like Joint Venture 
or do they each have their own firm DTQ? 

 
 

1. Yes 
 

2. Under their service we have options up to 5 days we can curtail 
them to half of their firm.  They still need to provide supply for 
their full firm demand.   Half supply to cover their customer 
burn and other half gas supply can use to serve core customers.  
There are other options under the tariff where customers can 
elect to provide up to 10 days of peaking supply if they don’t 
want to be held to half½ firm. 

 
3. This RS 22A peaking supply is part of the ACP to serve the core. 

In the ACP, it’s the highest stack above LNG.  5 day service.  LNG 
is 10 day service.  Also, this is specific to the interior. 

Yes, we have internal set of rules. 
 

4. LNG is there to send out as we need it as part of the ACP.  LNG 
isn’t always on standby for immediate sendout.  Point regarding 
possibly using LNG for industrials is more complicated and is 
more of a site specific issue whether we are trying to address a 
capacity or supply issue. 
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5. Each has their own firm DTQ 
 

36 1. Regarding bypass customers, still room for better understanding.  
Needs more transparency, number of customers, usage and 
explanation of rates. 

 
2. This rate design, is it intended that it would be in effect past 

2022?  Largest magnitude impact is if the contract expires in 2022 
with BC Hydro.  In the event that doesn’t get renewed from a 
revenue rate rebalancing issue? 

1. We can explain treatment of bypass customers in the COSA 
model. Also, can include other information such as customers, 
usage and explanation of their rates as a part of the Application 
to address transparency. 

 
2. Yes.  We can look at it in the COSA and estimate the impact to 

all our customers as if the revenues did not exist today.. 
 
 

LUNCH BREAK 

ATUL TOKY – KEY DISCUSSION TOPICS 

38 Fixed Costs and Charges 
 

1. Current status quo is continual change?  No change in rate 
design? 

 
2. What percentage of residential customers cost is covered by the 

basic charge? 
 
 

 
 

1. FEI is considering making a one-time adjustment to the basic 
charge and will again hold the basic charges constant through 
revenue requirements however notes that it is a reasonable 
statement that if you move both the basic and volumetric 
charges over time, the relationship between large and small 
customers would remain stable. 

 
2. Twenty-six percent of the customer and demand-related costs 

are covered by the basic charge. 
 

39 1. What is the ratio between basic charge and customer cost? 
 

2. Could you compare that against the marginal cost in the 
application? 

 
3. Volumetric charge change per GJ makes Fortis rates more 

competitive? 

1. Basic charge recovers 43% of the customer related (caused) 
costs and, 26% of the sum of the customer and demand related 
costs. 
 

2. FEI has not done marginal cost study/analysis. FEI could 
consider looking at the marginal cost analysis in the Application. 

 



FORTISBC ENERGY INC. 2016 RATE DESIGN 
STAKEHOLDER CONSULTATION 

Rate Design & Segmentation Workshop August 31, 2016  
Summary 

 

 

P a g e  | 17 

Reference 
Slide No. 

Summary of Question/Comment FEI Response and Discussion Summary 

 
4. Did Fortis consider a minimum charge as an option?  Doesn’t 

change the basic charge but addressed other issues regarding 
basic charge.   

 
In the Application, consider in the context if it is covering your 
marginal cost, if there is a fairness problem.  And maybe if there 
is a problem, minimum build or extension policy as a solution.  Is 
there a problem with the fixed charge? Also, identify very clearly 
whether it is an efficiency issue, fairness issue, etc. 

 
5. Under 5 GJ per year, any analysis, as to the customers here?  

Single appliance?  Or does it include disconnections part way 
through the year? 

 
6. Regarding low income customers – representative of all low 

income customers?  Do you have other ways of analyzing 
consumption patterns, methodologies, different data? 

 
7. What is the uptake?  Is the survey after they have been enrolled 

or upon enrollment? Do you know what the uptake is? 
 

8. What is the problem with status quo?  What kind of behavior are 

you trying to incent? 

 
9. Has there been anything done for low volume customers?  I for 

an example pay a basic charge and use very little gas, use gas 
only for two months in a year. 

 
10. 2009 decision to hold the fixed charge steady and why that was 

made.  Could Fortis look at what has changed between then and 
now, and what it would have been.  To what extent the problem 

  
 

3. No. Average use customer; that is a customer with annual 
consumption of 80-85 GJ has zero impact. 
We are not talking about competitiveness issue here.  This is 
about the level of fixed costs and how we recover those fixed 
costs through fixed charges. Directionally, it makes sense to 
adjust the ratio of basic charge and volumetric charge to 
improve how we recover fixed costs through fixed charges.  

 
4. Replacing the basic charge with a minimum charge like the one 

that exists for Fort Nelson customers has no significant 
advantage and they both serve a similar function. In addition, 
the customer research result shows that the majority of FEI’s 
customers are aware of the basic charge and its role in recovery 
of fixed costs, therefore it is probably unwise to change that to 
minimum charge. 
 

5. Lower use are generally single-appliance.  The 0 to 5 GJ 
histogram bin includes around 2 percent of FEI’s residential 
customers. FEI can only assume that these include but not 
limited to customers with convenience load (such as those with 
natural gas barbeques  .. The consumption histogram is for all 
the residential customers, including those with less than a full 
year consumption. 

 
6. See response above (slide 19, response to question #4) 

 
7. The uptake of the ECAP program is available through FEI’s 

annual EEC reports. The ECAP database used in the discussion 
guide contains the information on approximately 1750 
individual Rate Schedule 1 customers who were part of this 
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was addressed? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

program since its initial launch in 2012. To study the low income 
customers’ consumption, FEI examined the 2015 normalized 
consumption for each residential premise number that was 
recorded in the database. 

 
8. The adjustment to the basic and volumetric charges FEI is 

considering is primarily the notion that we are collecting about 
43% of customer related cost through basic charge, so it is more 
about the fairness principle and less about incenting behavior. 
You have a point on the other principles and how it might affect 
people’s behavior. 

 
9. Low use customers incur the same fixed costs to attach and 

require the same level of effort for meter reading, c=billing and 
customer service.  Therefore there is no cost basis for doing 
anything special for low volume customers.  And the extension 
policies already account for the different revenues from 
different volume customers so they would make different 
contribution when they connect.  

 
10. In 2001 rate design proceeding, the Commission decided to 

change the ratio of fixed to variable charge to improve the 
alignment of fixed costs and fixed charge. With the 2001 
Decision, the basic charge was increased from $8.66 per month 
to $10 per month and FEI was able to recover close to 50% of 
customer related costs with fixed basic charge. However as part 
of the 2010-2011 revenue requirement negotiated settlement, 
it was decided that in order to promote energy conservation 
any incremental increases in revenue requirement should only 
be allocated to variable charge. This led to a gradual decrease in 
ratio of cost recovery between fixed and variable charges. As 
demonstrated in slide 19 of the workshop, by holding the basic 
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charge constant, higher use customers are bearing a greater 
share of the revenue requirement increases. The trend line 
slope in the graph shows that the Delivery Margin Change from 
2009 to 2016 has been about 16% for 25 GJ Customers and 30% 
for 85 GJ customers (36% for 145 GJ customers). 

 
 A small one-time increase can help to improve the alignment of 
fixed costs with fixed charges and improve the economic 
fairness for average use customers. However any change should 
only happen in consideration of other rate design principles. 
 
To add to the point, back in 1990s, we had revenue decoupling 
account, RSAM.  The logic was that it would ensure that we 
recover our delivery revenues from residential and commercial 
rate classes and wouldn’t discourage pursuing DSM.  We still 
have that account in effect today.  Other thing is we do have 
small use customers, if they are discouraged from being on the 
gas system we will lose them and lose the revenues from them 
and would drive other customers’ rates up.  It’s a balance and 
we need to encourage appropriate cost recovery from these 
different customers.  Not something that drives these 
customers away from the system. Costs are substantially fixed.   

 

40 Daily Demand Methodology 
 

1. What does bottom question mean?  Do we think daily is more 
appropriate than monthly meter reads to set demand charge? 

 
If I had to pick from that list the modified formula seems that it 
would be fairest. 

 
2. You want to use coldest day as that is most closely tied to 

 
 

1. We currently don’t base demand charge off daily meter reads.  
Today it is off monthly consumption.  Our question to you is 
should we change our methodology to something different?  
But have noted the previous suggested comment of something 
less confusing to the customer. 

 
2. Correct.  Coldest day in each customer’s region.  What are these 
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demand related costs? 
 

It would be helpful to see a list of pros and cons of these options 
to status quo.  Look at alternative options from Bonbright, what 
does it do for fairness, change in build and change in modified 
cost, high level piece. Useful for administrative examples, what 
type of customers would be winners and options? 

customers actually consuming on the coldest day. Within COSA 
we typically allocate costs based upon peak weather conditions. 
Don’t want to penalize someone for peaking on non-peak day 
when capacity is available. 

 
 
 

41 Demand Charge Adjustment for RS5/25 
 

1. What is Fortis asking the stakeholders to do? 
 

All interveners may not all have an interest in that issue. 
The lack of comment shouldn’t be considered lack of concern. 

 
2. $5 increase to demand charge seems arbitrary. 

 
Does Fortis have any concerns regarding shifting all costs to fixed 
charges?  Even customers with correct load factor may not want 
to commit to such rate schedule. 

 
3. Does FEI provide an annual analysis of customers whether they 

are better off in which rate, 23 or 25? 
 

We have a lot of high rise customers, margin is slim either way.  
They would just need to be notified if any changes would shift 
the economics of what rate class to be in. 

 
4. If you do add the $5, is it also that the variable charge would be 

adjusted also? 
  

5. Instead of $5, it could be another number to get you closer to 
zero impact of other rate classes? 

 
 

1. There is an issue we have identified and we would like to 
discuss with you all what our considerations are to resolve that 
issue. It will be good to have your input on some of the options 
being presented. We want your feedback and would like to hear 
if you have any concerns. 

 
2. It is not arbitrary. We looked at what does it take to move a 

load factor up to 40% as a base line.  We created RS 5/25 back 
in 1993.  Average load factor of all the customers.   Adding $5 to 
existing charges creates that load factor. 

 
3. We don’t perform a mass mail out every year, but when we 

meet or talk with customers, rate analysis would be a discussion 
topic. 

 
4. Correct.  If we increased the demand charge by $5 per GJ we 

would have to look at what change downward may be required 
to the variable charge. 

 
5. We can look into how we minimize overall impact.  Demand 

charge could be adjusted by taking that into consideration. 
Correct, it could be another number than $5. 
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43/44 Large Volume Transportation & Contract Customers Rate Design 
Options 
 

1. Contracts with BC Hydro and Joint venture, what is option 2? 
 

2. When it’s up for renewal? 
 

3. The effective rates, were those filed publicly with the 
Commission?  0.967 

 
4. With the contracts coming up for renewal while you are doing 

this rate design.  How does it fit in public forum? Especially with 
possible private negotiations.  What would be process?  This 
would be an issue on the table that may need some reporting 
back to.  How do we determine what’s the value of service for 
these contracts?  Not taking a position just saying. 

 
5. Will there be 3 industrial rate schedules for natural gas service in 

the province?   
 

Bonbright discriminatory principles for 22 and 22A and B, rate 
class based on rate class versus discount given is reflected in 
marginal cost differences.  Also previous rates usually been 
determined by the Commission are not discriminatory.   

 
6. Can you provide the revenue to cost ratio for the Joint Venture 

and BC Hydro? 
 

RS 22A customers are part of the reason for the reduction. 

 
 
 

1. Option 2 is setting firm rates for all RS 22, BC Hydro and Joint 
Venture as a combined customer class.  The tolls for the BCH 
and Joint Venture agreements would be tied to RS22. 
 

2. No.  Joint Venture had a rate that was set escalating.  BC Hydro 
was set by the COSA and frozen, and as part of amalgamation 
remained frozen.  We said we would look at what rate would 
apply to BC Hydro in the Rate Design. 
 

3. Yes they have always been filed with Revenue Requirements. 
 

4. If they become special negotiated rates then that would be part 
of application but the agreements and rates would be subject 
to BCUC review and approval. 
 

5. Yes there could be three industrial rates.  Two closed legacy 
rates and all other existing and new industrials would be under 
Rate Schedule 22.   
 

6. Slide for Option 2 to lump RS 22 with BC Hydro and Joint 
Venture together will show the costs to serve that group of 
customers.  Costs determined amount of firm we could offer 
and group was allocated transmission and distribution costs to 
serve that group as a whole.  
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Nature of customers, differences.  Very similar to mills in the 
Interior as on Vancouver Island. 
 
Historic rate 20 years ago.  Judgment applied by the company to 
make sure you tell the story so people can make an assessment 
as to what is fair and right.  Explain the history in the application.  
Still puzzled as to why the rates are the way they are. 
 
Island Co-Gen.  Double hit.  There is another impact and every 
one of your customers also buys electricity as well. 
 
Sounds like one item to address at high level is pros and cons of 
reopening legacy rates as a concept.  Should we start from 
scratch, or tweak some but not others.  Which get adjusted and 
which don’t. 

 
7. Burrard Thermal – how big an impact is their termination? 

 
For RS 22AR:C ratio, helpful to have the background, how did it 
get to 180.  Bypass customers, more background context. 
 

7. FEI collects about $9 million per year, born by all other non-
bypass customers as a loss in revenue, end of October.  The 
filing will assume that’s happened. 

45 Other Discussion Topics 
 

1. Marginal costing updated study for long run cost, status?   
 

Fortis also may have some information from the DSM? 
 

2. Do either of the Tilbury expansion projects attract RS 50?   
 

3. RS 50 and 46 revenue cost ratios – can you provide those? 
 
 

 
 

1. FEI has not completed a long run marginal cost study and FEI 
hadn’t intended on doing one.  Long run marginal cost focuses 
on incremental generation/supply.  Generation (gas cost 
supply) is a market based price for us already this is a third of 
the cost on the annual bill.  FEI might be able to use the data 
from the main extension test application to derive marginal 
costs. 

 
2. Current Tilbury expansion does not attract RS 50, however RS 
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46 was derived assuming a transportation cost that is similar to 
RS 50. Further Tilbury expansions whether regulated or not, 
would attract RS50 as they would need to move gas across the 
FEI system. 
 

3. We showed in the COSA workshop that R50 has no customers 
at this point.  RS 46 – will take it under consideration.  All of the 
Tilbury components are functionalized as Tilbury Storage and 
then bring in RS46 assuming 100% capacity to reduce the cost 
to Tilbury Storage bucket. 
We also showed that even if you take that out, there is little 
impact to revenue to cost ratio. 
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 Item Responsibility Target Completion 

 

1.  Can you provide a history on the level of 
curtailment for interruptible customers? 

FEI FEI checked and it is consistent 
with what we indicated as a 
general rule of thumb.  For the 
past 20 years there has been 
approximately 19.5 days of 
capacity curtailment so it is 
averaging about 1 day per year.  
This number is based upon cold 
weather days where all 
interruptible customers in the 
region are curtailed and does not 
include capacity constrained 
regions of our system where 
partial curtailment happens every 
year and the greenhouses out in 
Delta are an example of that.  This 
also does not include capacity 
curtailment or interruptions for 
maintenance work. 

2.  History of RS 22A R:C ratio? Why is that so 

high? 
FEI With the Application 

3.  Value of interruptibility (to be able to curtail 

interruptible customers) 
FEI With the Application 

4.  Any IT revenues included in R:C ratio for 

RS22A? 
FEI FEI checked and the R:C for Rate 

Schedule 22A included both firm and 
interruptible revenues.  

5.  Comparison of variable rate of the residential 
margin cost comparison verses marginal cost?  
To see whether the existing rate structure has 
a price signal that is in excess?  

 

FEI With the Application 

6.  Provide data for scatter plot used for RS2 and 
3 discussions. 

FEI With the Application 

7.  Provide scatter plot for RS 5/25 and RS 1 FEI With the Application 
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8.  Can you eliminate demand charge?  Make the 
rate simpler based on actual load factor 
instead of complicated economics. 
 

FEI With the Application 

9.  1600 GJ threshold for RS 2 and Rs3/23 to be 
looked as an option. 

FEI With the Application 

10.  Largest magnitude impact is if the contract 
expires in 2022 with BC Hydro.  In the event 
that doesn’t get renewed from a revenue rate 
rebalancing issue? 

FEI With the Application 

11.  Why different rates for RS 22 and RS 27? FEI With the Application 

12.  Why it makes sense to grandfather RS 22A and 
RS 22B? History? 

FEI With the Application 

13.     

14.  Customer Research Survey results FEI With the Application 

15.  Notes to be reviewed by all stakeholders Stakeholders September 30, 2016 
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Key Issues 

 Issues List 

1.  Application Approach: 

 As discussed during the workshop, there are no major issues raised. However, FEI has 
identified few adjustments to residential, commercial and industrial rate design. Prior to 
making any final proposals, FEI to consider why a change is required from status quo. So 
using rate design principles to clearly identify the problem that exists (if any) and evaluate 
the options to resolve the problem and make recommendations/proposals based on those 
rate design principles.  
 

2.  Rebalancing: 

 FEI to consider looking at margin to cost ratios for rebalancing.  

3.  Residential Rate Design: 

 Confirmation that FEI will be considering to adjust the ratio of basic charge to the variable 
charge. 

4.  Commercial Rate Design: 

 Confirmation that FEI will be evaluating changing the threshold to 1600 GJ between RS 2 and 
RS 3/23 as an alternative option. 

5.  Industrial Rate Design: 

 For RS 5/25, FEI to consider if any adjustments are required at this time as changes made to 
the rates for RS 5/25 will have a ripple effect on rates for other rate schedules such as RS 
7/27, RS 22 and RS 1. 
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Key Issues 

Key Issues List 

Workshop 1 – FEI COSA : July 11, 2016 

1.  EEC Costs Classification – should it be energy related or customer related? 

2.  Tilbury Expansion project costs and revenues - 2018 cost of service and forecast revenues or 
10 year levelized costs and revenues 

3.  Treatment of SCP in the COSA model. Why do the recommended changes make sense? 

4.  Treatment of Bypass customers – is it possible to quantify and allocate bypassed costs to 
these customers? 

5.  Treatment of interruptible customers – does it make sense to allocate any demand related 
costs? 

6.  Revenue to Cost Ratios – range of reasonableness? If outside the range, rebalancing to unity 
or within the range of reasonableness given other rate design considerations? 

Workshop 1 – Fort Nelson : July 27, 2016 

7.  Common Rates: 
Confirmation that FEI will not be proposing the adoption of common rates for Fort Nelson in 
the 2016 RDA. 

8.  Rebalancing:  
New “Option 3”:  shift revenues to Rate Schedule 25 to rebalance Rate 2.1 and 2.2 and Rate 
Schedule 25 (leave Rate Schedule 1 at 92% R:C ratio). 

9.  Investigate and report on Fort Nelson midstream costs and cost allocation 
Should the midstream costs be zero for Fort Nelson due to the direct tap at the Spectra plant, 
as suggested by the attendees? 

Workshop 2 – Transportation Service Review : August 12, 2016 

10.  Monthly versus Daily Balancing: 

 Confirmation that FEI will be proposing to have all customers be daily balanced based on 
principles and reasons as mentioned at the workshop 

 Confirmation that FEI will not be doing financial evaluation for the value of daily vs 
monthly balancing  

11.  Balancing Tolerance and Value:  

 Everyone is in agreement that some value exists for FEI’s balancing services. B&V 
methodology as presented at the workshop is one option to value FEI balancing services 
for different tolerance levels. However, FEI needs to show an alternative method to value 
these balancing services. 

 FEI would recommend appropriate tolerance levels based on further evaluation. 

 FEI would need to come up with an appropriate mechanism to capture the balancing 
service value for transportation customers. 
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Workshop 3 – Rate Design & Segmentation : August 31, 2016 

12.  Application Approach: 

 FEI identified a few adjustments to residential, commercial and industrial rate 
design. Prior to making any final proposals, FEI will consider whether a change is 
required from the status quo. FEI will use rate design principles to identify the 
problem that exists (if any) and evaluate the options to resolve the problem and 
make proposals based on rate design principles.  

13.  Rebalancing: 

 FEI will consider margin to cost ratios for rebalancing.  

14.  Residential Rate Design: 

 Confirmation that FEI will be considering adjusting the ratio of the basic charge to 
the variable charge. 

15.  Commercial Rate Design: 

 Confirmation that FEI will be evaluating changing the threshold to 1600 GJ between 
Rate Schedule 2 and Rate Schedule 3/23 as an alternative option. 

16.  Industrial Rate Design: 

 For Rate Schedule 5/25, FEI will consider if any adjustments are required at this time 
considering that changes made to the rates for Rate Schedule 5/25 will have a ripple 
effect on rates for other rate schedules such as Rate Schedules 7/27, 22 and 1. 
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1. INTRODUCTION  1 

FortisBC Energy Inc. (FEI or the Company) is planning to hold a series of Workshops over the 2 
next three months for the purpose of working towards an efficient and cost effective regulatory 3 
process once the 2016 FEI Rate Design Application (Application or RDA) is filed later this year. 4 
This section discusses the objectives of Workshop 1 - Cost of Service Allocation (COSA or 5 
COSA Workshop) that FEI will be holding on July 11, 2016.   6 

The key objectives or goals of the COSA workshop are to inform and review the results of the 7 
cost allocations and engage all stakeholders in compiling a key issues list, which will then be 8 
used to focus the scope of the RDA. FEI has updated its COSA model and has prepared this 9 
discussion guide that summarizes key assumptions, allocation methodologies and results for 10 
both Gas Costs and Delivery Costs. FEI regards these assumptions, methodologies and 11 
allocations as a starting point for discussion and will consider the input of stakeholders prior to 12 
the filing of Application. 13 

FEI is circulating this discussion guide in advance of the COSA workshop so that all 14 
Stakeholders can review the materials and prepare to participate effectively at the COSA 15 
Workshop and contribute to the development of the key issues list. While FEI does not expect 16 
that all parties will be in agreement on all the issues, and that some may well have to be settled 17 
through the regulatory process, we anticipate that it will be useful to hear the various positions 18 
that parties may have so that they may be considered as we move toward filing the RDA in the 19 
fall of 2016.  20 
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2. PART A: GAS COST ALLOCATIONS  1 

In this section, FEI will discuss the key components of gas costs and provide a brief history 2 

related to the gas cost rate design methodologies since the 1991 Rate Design (also referred to 3 

as the 1991 Phase A Application). This section will also discuss the classification and allocation 4 

of gas costs currently in place. Although a number of changes have been made within the gas 5 

supply portfolio since the early 1990s, the gas supply cost allocation methodologies established 6 

during the 1991 Rate Design proceeding remain largely unchanged today.   7 

2.1 GAS COST – KEY COMPONENTS 8 

The gas costs are split between commodity and midstream costs, which correlate with the two 9 

key components on a customer’s bill.  Commodity costs correlate with the Cost of Gas 10 

component of a customer’ bill (also called the Commodity Cost Recovery Charge within the gas 11 

tariffs, or more simply referred to as the commodity charge) and midstream costs correlate with 12 

the Storage and Transport component of a customer’s bill (Storage and Transport charges, also 13 

simply referred to as midstream charges).  14 

Both the commodity costs and midstream costs are allocated to sales customers. Sales 15 

customers are also referred to as the “Core Market”, being those customers that purchase their 16 

commodity from either FEI directly or from marketers under the Customer Choice Program.  17 

Transport customers do not pay commodity or midstream charges.   18 

This section will further discuss what is included in the commodity and midstream costs. 19 

 Commodity  2.1.120 

Commodity costs consist of market priced annual baseload1 gas purchased by FEI and flowed 21 

through in rates without mark-up.  The Cost of Gas charge is variable and is reviewed quarterly 22 

by the British Columbia Utilities Commission (the Commission) and adjusted if required.  For 23 

cost allocation purposes, gas purchased by marketers on behalf of their customers under the 24 

Customer Choice Program is not included in the commodity costs or the determination of the 25 

FEI Cost of Gas charge. This is because these costs are negotiated between a customer and 26 

gas marketer directly.2  27 

 Midstream  2.1.228 

Midstream costs are mainly for resources contracted by FEI to facilitate the flow of gas into 29 

FEI’s service territory each day so that the demand of the core customers can be served and 30 

                                                
1
  Baseload is the total annual normalized volume of gas that FEI must purchase for its customers (the customers 

that purchase gas directly from FEI). Even though FEI’s customers need more gas in the winter and less in the 
summer, FEI purchases the same amount each day of the year, this is referred to as the baseload in FEI’s 
Essential Services Model.  

2
  FEI is responsible for the billing and collection function from customers on behalf of gas marketers. 
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the pipeline system stays in balance on a daily basis.  Midstream resources are used each day 1 

to balance FEI’s total gas distribution system by either supplementing it with gas supply when 2 

demand is greater or removing excess gas supply out of the system when the demand is lower.  3 

The resources that FEI has in place are to meet design day and design year conditions, and are 4 

secured in an open and competitive marketplace.  5 

In addition, the midstream portfolio of assets available to service the daily load for the sales 6 

customers and balance the total system as a whole daily also includes some company owned 7 

assets such as the Southern Crossing Pipeline system, the Tilbury LNG and Mt. Hayes LNG 8 

facilities.  The operational uses and cost allocations for the Southern Crossing Pipeline, and the 9 

Tilbury and Mt. Hayes LNG facilities are discussed under section 3.1.2 of this discussion guide.      10 

Midstream portfolio costs include: 11 

 Storage contracts and transportation capacity on external pipelines that deliver gas to 12 

FEI’s various interconnecting points from the market hubs and contracted gas storage 13 

facilities.  14 

 Winter seasonal gas supply purchased by FEI that may be required to support higher 15 

than normal load requirements of core customers.  16 

 Allocation of costs for company-owned assets like Southern Crossing Pipeline and the 17 

Mt. Hayes LNG plant which is discussed later under section 3.1.2.    18 

 19 
The total cost of the midstream resources are partially offset by revenues collected from 20 

mitigation activities such as selling off a portion of the midstream resources on a short term 21 

basis in the marketplace when they are not required to meet the requirements of sales 22 

customers or manage the requirements of the system as a whole.  Examples of mitigation 23 

activities include selling seasonal gas purchased for the winter months for those days it is not 24 

required to meet customer load, and recovering fixed costs paid to a pipeline by releasing a 25 

portion of contracted pipeline capacity to third parties in the summer months.     26 

The Storage and Transport charges are reviewed quarterly by the Commission, but are normally 27 

reset annually using a January 1 effective date.  Although the Storage and Transport charges 28 

are only charged to sales customers, the resources utilized each day balance the system as a 29 

whole, which benefits both sales and transport customers. 30 

2.2 GAS COST - RATE DESIGN HISTORY  31 

Highlights of the major approved rate design methodologies for FEI’s gas costs over the past 32 

approximately 25 years are summarized in Table 2-1 below and are discussed further in this 33 

Section. 34 
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Table 2-1:  Summary of FEI Gas Cost Rate Design Methodologies Approved Over Time 1 

FEI Application Key Rate Design Methodologies Approved 

1991 Rate Design (Phase 
A Rate Design) 

 Gas cost allocation methodology responding to the deregulation of the gas 
supply environment.   

 Development of regional Core Market gas cost recovery charges for each 
of the three FEI regions (Lower Mainland, Inland, and Columbia).   

 Development of the Gas Cost Reconciliation Account (GCRA) deferral 
account. 

2004 Customer Choice         
(Commodity Unbundling) 

Program 

 Implementation of the Essential Services Model and unbundling of the gas 
supply portfolio to facilitate commodity unbundling for low volume 
consumers. 

 Separation of the GCRA into two deferral accounts, the Commodity Cost 
Reconciliation Account (CCRA) and the Midstream Cost Reconciliation 
Account (MCRA). 

 Gas supply portfolio components and costs assigned to either the 
commodity portfolio or the midstream portfolio. 

 Unbundling of the gas cost recovery charges to form commodity and 
midstream cost recovery charges. 

 Retained the gas cost allocation methodologies from the 1991 Rate 
Design. 

 Commercial customer unbundling implemented in 2004, and residential 
customer unbundling implemented in 2007. 

2012 Common Rates, 
Amalgamation and Rate 
Design (2012 RDA) and 

2013 Reconsideration on 
the 2012 RDA 

 Commodity costs to be allocated on an energy-related basis; maintain 
CCRA deferral account across the amalgamated entity. 

 Midstream costs to be allocated on a demand-related basis; maintain 
MCRA deferral account across the amalgamated entity. 

 Postage-stamped commodity and midstream charges throughout the 
amalgamated service area. 

 1991 Rate Design 2.2.12 

FEI’s current rate design methodology has its origins in a two phase rate design process that 3 

occurred in 1991 (referred to as “Phase A”) and in 1993 (referred to as “Phase B”).3  The first 4 

phase addressed gas costs, and the second phase addressed the remainder of the rate design, 5 

including delivery charges.  6 

The 1991 Phase A Rate Design dealt principally with gas supply cost allocation methodology for 7 

Lower Mainland, Columbia and Inland service regions and responded to the deregulation of the 8 

gas supply environment.   9 

By Order G-22-92 and the accompanying Decision, both dated February 21, 1992, the 10 

Commission approved the methodology to classify costs associated with commodity purchases 11 

within the gas supply portfolio on an energy-related basis and allocated based on throughput, 12 

                                                
3
  Commission Order G-92-91 dated September 23, 1991 established the two-phase rate design review process. 
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while classifying fixed costs associated with upstream pipeline capacity and storage4 on a 1 

demand-related basis and allocating those costs to customer classes based on coincident peak 2 

day demand methodology (also referred to as a load factor adjusted volumetric basis).  3 

 2004 Customer Choice (Commodity Unbundling) Program 2.2.24 

The Essential Services Model and business rules for Commodity Unbundling were approved 5 

pursuant to Appendix A to Commission Letter L-25-03, dated June 6, 2006.  On January 16, 6 

2004, the Company filed a cost allocation application for commodity unbundling. Commission 7 

Order G-25-04, dated March 12, 2004, and the Reasons for Decision attached as Appendix A to 8 

the Order, provided the cost allocation approvals.  The implementation of the Customer Choice 9 

Program resulted in a number of changes to the structure of the gas supply portfolio.  A few of 10 

the key changes are as follows: 11 

 The implementation of the Essential Services Model5 in 2004 to support the Customer 12 

Choice Program; 13 

 The gas supply portfolio was divided into the commodity portfolio and midstream 14 

portfolio; 15 

 The GCRA deferral account was divided into the CCRA deferral account and the MCRA 16 

deferral account; and 17 

 All components and costs of the pre-unbundling gas supply portfolio and GCRA deferral 18 

account were assigned to either the commodity portfolio and CCRA, or the midstream 19 

portfolio and MCRA. 20 

 21 
Although the implementation of the Customer Choice Program resulted in changes to the 22 

structure of the gas supply portfolio, the classification and allocation of the gas supply costs 23 

remained consistent with the cost allocation approved in the 1991 Rate Design.  24 

 2012 Common Rates, Amalgamation and Rate Design Application (2012 2.2.325 

RDA) and 2013 Reconsideration on the 2012 RDA  26 

As a result of the 2012 RDA and 2013 Reconsideration on the 2012 RDA, the Commission 27 

approved the use of the FEI rate structures as the foundation for proposed postage stamp rates 28 

across the amalgamated entity (excluding the Fort Nelson Service Area).  With respect to gas 29 

supply costs, the cost allocation methodologies established in the 1991 Rate Design were 30 

applied as much as possible to the gas cost allocation approach for the amalgamated entity.  31 

Thus, for the amalgamated entity, commodity costs continue to be allocated on an energy-32 

                                                
4
  Also includes the fixed cost component of any commodity supply netback contracts then in place. 

5
   The Essential Services Model supported the delivery of baseload commodity by FEI and unbundling marketers to 

the regional supply hubs, from where FEI midstream would manage the supply available to the customer demand 
using its storage and transportation resources.  
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related basis and midstream costs were to be allocated on a demand-related basis, with 1 

midstream charges postage stamped throughout the amalgamated service area.   2 

2.3 GAS COST – CURRENT ALLOCATION METHODOLOGY 3 

As discussed above, the current gas cost allocation methodology includes classifying the 4 

commodity costs as energy-related and allocating those costs to sales customers based on 5 

throughput. The midstream costs are classified as demand-related and allocated on a load 6 

factor adjusted volumetric basis. Although, there have been changes to the gas supply portfolio 7 

over the last 25 years, the gas cost allocation methodology remains largely consistent with what 8 

was approved in the 1991 Rate Design.  9 

The midstream costs are allocated to sales customers using a three year rolling average load 10 

factor, such that the basis of the allocation of the midstream costs are the load factor adjusted 11 

volumes (i.e. the peak day volume). Interruptible (Rate Schedule 7) and Seasonal (Rate 12 

Schedule 4) customers have a zero peak day value as the interruptible customers would be 13 

curtailed on extreme cold weather days and the seasonal customer load primarily occurs during 14 

the non-heating (off peak) months. However, for Interruptible and Seasonal service customers, 15 

the Storage and Transport charge is set equal to the rate for General Firm Sales Service (Rate 16 

Schedule 5). An exception to the rolling three year average load factor is for General Firm Sales 17 

Service customers, whose load factor has been set at 50%. Setting the load factor at 50% was 18 

part of the 1996 Rate Design Application Negotiated Settlement Agreement, dated September 19 

29, 1996, which the Commission approved as part of Commission Order G-98-96, dated 20 

October 7, 1996. 21 

2.4 RESULTS 22 

The following two tables show results: 23 

The following table presents the midstream cost allocation, as a percentage of the cost, based 24 

on the load factor adjusted volumes and FEI’s current approach of using a three year average 25 

load factor for rate schedules 1, 2, 3 and a deemed 50% load factor for rate schedule 5. 26 

Table 2-2:  Midstream Cost Allocation  27 

Rate 
Schedule 

Midstream Cost 
Allocation 

1 62% 

2 23% 

3 13% 

5 2% 

 28 

 29 
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The following table presents the midstream and commodity charges by rate class. 1 

Table 2-3:  Midstream and Commodity Charges by Rate Class 2 

 3 

Please refer to Appendix A that includes schedules showing the commodity and midstream 4 

charges by rate class. 5 
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3. PART B:  DELIVERY COST ALLOCATIONS 1 

3.1 KEY ASSUMPTIONS 2 

 Test Year Used 3.1.13 

FEI is using approved costs from its 2016 Annual Review (Order G-193-15) for allocation within 4 

the Cost of Service Allocation (COSA) model. FEI chose 2016 as the base for allocation 5 

because it reflects the current operating conditions, reflects the amalgamation of FEI, FortisBC 6 

Energy (Vancouver Island) Inc. (FEVI) and FortisBC Energy (Whistler) Inc. (FEW), and is the 7 

closest in time to the expected implementation date of the Rate Design Application (RDA) 8 

decision. In addition to the 2016 approved costs, FEI has included forecast costs of some major 9 

projects expected to be in service, these projects are discussed further in section 3.1.2. 10 

FEI’s 2016 approved costs have not been escalated to attempt to estimate 2018 costs and 11 

revenues. The COSA model uses the approved numbers as is. However, with this rate design 12 

FEI is endeavouring to put in place rates that will be functional for both the present and for the 13 

future. Consequently, in addition to the 2016 approved costs, FEI has included in the COSA 14 

model major projects expected to be in-service or close to their in-service dates at the time that 15 

rates from the rate design are put in place. 16 

3.1.1.1 O&M  17 

The COSA model uses an activity view of O&M as part of the cost allocation. In 2016, FEI is 18 

under performance based ratemaking (PBR) whereby gross O&M is escalated using a formula6.  19 

Since the formulaic O&M is not derived using a bottom up approach, there is no bottom up (or 20 

activity) view to use in the COSA model. To allocate the formulaic O&M for the COSA model, 21 

FEI first divided the formulaic O&M into components that mirror the costs to operate and 22 

maintain the utility. To do this, FEI has used the 2014 O&M activity view from FEI, FEVI and 23 

FEW’s annual reports. The costs for each account were summed for the three utilities, then the 24 

sums of all the accounts were totalled and a ratio of the summed accounts to the total was 25 

developed and applied to the 2016 approved formulaic O&M.  That is, the ratio was applied to 26 

the formulaic O&M so that the gross amount could be split up for allocation within the COSA 27 

model. The following table is an excerpt of the process used to derive the ratio (percentage) that 28 

is used to allocate the formulaic O&M. 29 

                                                
6
  Order G-138-14 
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Table 3-1:  Excerpt of Formulaic O&M Allocation 1 

 2 

In addition to the activity view O&M, property taxes are also included and allocated within the 3 

COSA model. 4 

3.1.1.2 Rate Base 5 

The COSA model also uses test year rate base for functionalization and allocation. Rate base is 6 

predominantly comprised of the mid-year balance of net plant assets, net contribution in aid of 7 

construction, unamortized deferrals and transmission line pack.  8 

3.1.1.3 Customers and Load Information 9 

The number of customers and annual demand (load) by rate schedule from FEI’s test year are 10 

both used within the COSA model. These two inputs are used to develop many of the allocators 11 

within the COSA model. Generally, FEI’s delivery system has been constructed to meet peak 12 

day (coldest day) demand of all its firm service customers. The customer load from FEI’s test 13 

year is adjusted by the load factor of each rate schedule to estimate the peak day demand for 14 

each rate schedule. The peak day demand is used to allocate much of FEI’s system costs that 15 

are classified as demand. In addition to system costs in place to meet peak day demand, FEI 16 

has costs caused by the connection of customers to FEI’s delivery system. The number of 17 

customers in each rate schedule is used to allocate the customer costs that are caused from a 18 

customer joining FEI’s delivery system. 19 

 Cost Allocations for Existing Major Assets: Tilbury LNG, Mt. Hayes 3.1.220 

LNG, and Southern Crossing Pipeline 21 

3.1.2.1 Tilbury LNG 22 

The Tilbury LNG Storage facility was constructed in 1971 principally to serve as a needle 23 

peaking resource for the supply of gas on extreme cold days. The Tilbury LNG Storage facility 24 

also supports transmission and distribution operations during maintenance and repair activities. 25 

Since the 1993 Phase B Rate Design, the costs for the Tilbury LNG Storage facility have been 26 

allocated to firm sales customers on a peak day demand basis.  27 

FEI FEVI FEW Total

Particulars Reference 2014 2014 2014 2014 Percentage

Distribution Supervision 110-11 11,236 2,082 72 13,391 5.19%

Operation Centre - Distribution 110-21 11,179 777 160 12,117 4.70%

Preventative Maintenance - Distribution 110-22 2,688 157 20 2,866 1.11%

Operations - Distribution 110-23 6,060 1,156 7,215 2.80%

Emergency Management - Distribution 110-24 5,329 1,133 6,461 2.51%

Field Training - Distribution 110-25 3,191 230 3,421 1.33%

Meter Exchange - Distribution 110-26 2,482 285 2,767 1.07%

Corrective - Distribution 110-31 4,998 508 5,507 2.14%

Account Services - Distribution 110-41 1,439 245 16 1,700 0.66%
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The customer classes that are allocated costs of the Tilbury LNG Storage facility are 1 

Residential, Small and Large Commercial (both Sales and Transport), NGV (Rate Schedule 6) 2 

and General Firm Service (Sales and Transport). Large Commercial and General Firm 3 

customers are included in the allocation because on peak days the Tilbury plant supports the 4 

supply and delivery to these sales and transport customers. General Interruptible (Rate 5 

Schedule 7 and 27) and Large Industrial (Rate Schedule 22) customers are not allocated Tilbury 6 

costs because on the days of extreme cold weather their service would be curtailed to preserve 7 

the capacity of the system to serve the firm load. 8 

3.1.2.2 Mt. Hayes LNG 9 

The Mt. Hayes LNG facility went into service in 2011. The Mt. Hayes facility has a dual purpose 10 

of serving as (1) a gas supply storage facility and (2) a transmission facility which provides 11 

additional transmission system capacity to serve customers in the same fashion that pipeline 12 

looping and compression would provide such capacity.  The avoided cost of third party storage 13 

and transportation is approximately $18 million per year, which is the value reclassified to FEI’s 14 

midstream and allocated as all other midstream costs are allocated. The cost of the Mt. Hayes 15 

facility (net of the midstream value of approximately $18 million) is allocated to all sales and 16 

transport customers on a peak day demand basis. In this manner, all sales customers receive 17 

an allocation of the Mt. Hayes facility through the midstream charge and the transmission 18 

delivery component of the cost of service through their delivery charge.  Transportation 19 

customers receive an allocation through the transmission delivery component through their 20 

delivery charge as well. The following diagram depicts how Mt Hayes costs are split between 21 

Delivery and Midstream and the allocation method of each.  22 

Figure 3-1:  Mt Hayes Storage and Transmission Costs 23 

 24 

Mt Hayes LNG

All costs start in Delivery cost 
of service

Storage Component
- Credit to Delivery cost of service and 

debit to Midstream costs
- Midstream cost allocated to Sales

Customers based on peak day
demand

- Allocated in Cost of Gas model

Transmission Component
- Costs remaining in Delivery cost of 

service
- Allocated to Sales & Transport

Customers based on peak day demand
- Allocated in COSA model
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3.1.2.3 Southern Crossing Pipeline (SCP) 1 

The SCP transmission pipeline entered into service in November 2000 and allowed for a greater 2 

diversity of gas supply to be sourced from Alberta through the TransCanada West system. The 3 

pipeline and compressor stations equipment were designed to allow the flow of gas to be bi-4 

directional, i.e. east to west and west to east. At the time of going into service, part of the 5 

support for the pipeline was the contracting of capacity by Pacific Gas and Electric (PG&E) and 6 

BC Hydro. Since then the capacity held by PG&E and BC Hydro have been taken up by 7 

Northwest Natural and FEI Gas Supply (Midstream). The valuation of SCP costs included in the 8 

Gas Supply Midstream is reviewed and approved by the Commission. The midstream 9 

component of the SCP costs is allocated to all sales customers on a peak day demand basis. 10 

The value of the midstream is credited to the cost of service in FEI’s revenue requirements and 11 

in FEI’s COSA model. The remaining SCP cost of service is included in the Transmission 12 

function and the costs are allocated to all sales and transport customers based on the peak day 13 

demand. 14 

 Cost Assumptions for Major Projects and CPCNs 3.1.315 

With this rate design FEI is endeavouring to put in place rates that will be functional for both the 16 

present (test year) and for the foreseeable future. Consequently, in addition to test year inputs, 17 

FEI has also included in the COSA model large projects expected to be in-service or close to 18 

their in-service dates at the time that rates from the rate design are put in place. Following is a 19 

list of these projects and their expected in-service dates. 20 

Table 3-2:  Expected Project In-Service Dates 21 

Project 
Expected In-
Service Date 

Mid-Year Rate Base 
included in COSA 

($millions) 

Cost of Service 
included in COSA 

($millions) 

Lower Mainland 
Intermediate Pipe System 
Upgrade 

October 2018 $256 $25 

Coastal Transmission 
System Upgrades 

December 2017 $159 $13 

Tilbury Expansion Project  January 2017 $399 $47 

 22 

The Lower Mainland Intermediate Pipe System Upgrade (LMIPSU) CPCN was filed on 23 

December 19, 2014 and was an application to construct and operate two IP pipeline segments 24 

in the Lower Mainland of British Columbia that will replace existing pipeline segments. It was 25 

approved by BCUC Order C-11-15. The LMIPSU costs are comprised predominantly of 26 

distribution mains.  27 

The Coastal Transmission System upgrades (CTS) includes projects to expand FEI’s 28 

transmission facilities at Cape Horn valve assembly and the Coquitlam Gate Station; between 29 

the Nichol Valve Assembly and Port Mann Crossover Station; between the Nichol Valve 30 

Assembly and Roebuck Valve Assembly; and between the Tilbury Gate Station and Tilbury LNG 31 
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Facility. The approval for the CTS projects and recovery from all customers through rates is 1 

prescribed by Order in Council No. 749, as an amendment to Direction No. 5 to the BCUC. 2 

Tilbury Expansion Project is an expansion to FEI’s existing LNG facility located in Delta. The 3 

project includes additional liquefaction of 35 TJ/Day and a 1 BCF LNG storage tank to serve 4 

growing North American LNG demand. Approval for the Tilbury Expansion project and recovery 5 

from all customers through rates is prescribed by Order in Council No. 557, Direction No. 5 to 6 

the BCUC. The Tilbury Expansion project is intended to serve the North American LNG market, 7 

to provide net benefits to FEI customers over the life of the asset and will be added into FEI’s 8 

rate base in FEI’s Annual Review for 2017 rates. The initial demand for LNG from the Tilbury 9 

Expansion will be lower than the total LNG production capacity of the asset, but FEI expects 10 

demand to increase to the assets full capacity over time.  Consequently, FEI has included in the 11 

COSA model the present value of the Tilbury Expansion costs and revenues over the first ten 12 

years of its service life so as to not distort allocations in the COSA model. Ten years was 13 

selected as the rate design is intended to provide rate structures that will be fair and appropriate 14 

for greater than one year and FEI expects that rate design decisions from this application to be 15 

in place for at least ten years.  16 

In addition to the projects referenced in the previous table, FEI may also include the Eagle 17 

Mountain - Woodfibre Gas Pipeline (EGP) Project and accompanying Rate schedule 50 18 

revenue as an option in the COSA model. The EGP project is an expansion of FEI’s 19 

transmission facilities at and between the Eagle Mountain Compressor Station in Coquitlam and 20 

an LNG Facility (near Squamish), and a new Squamish area compressor station located in the 21 

vicinity of the District of 19 Squamish (V2). The EGP project is included in Order in Council No. 22 

749, as an amendment to Direction No. 5 to the BCUC. Although this project has been 23 

approved, FEI is still in negotiations with Woodfibre LNG (WLNG) so has not yet begun 24 

construction of the expansion. Until this project is considered highly likely to proceed, FEI will 25 

exclude it from the COSA model. 26 

As the above projects are added into the COSA model they create an adjustment to the test 27 

year revenue margin that is also brought into the COSA model. This adjustment is made within 28 

the COSA model to be consistent with the change that these projects would have on customer’s 29 

rates when they are placed into service and appear in FEI’s revenue requirement. 30 

 Existing Customer Segmentation 3.1.431 

The COSA model uses FEI’s existing Rate Schedules as the basis for cost allocations and 32 

calculating revenue to cost ratios. The following table shows by rate schedule the number of 33 

customers and annual demand in TJ from FEI’s 2016 Annual Review. 34 
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 Table 3-3:  Customers and Annual Demand (TJ) by Rate Schedule 1 

Rate Schedule Customers Annual Demand (TJ) 

1 886,652 72,466 

2 84,737 28,012 

3/23 6,709 27,090 

4 18 130 

5/25 796 15,663 

6 15 47 

7/27 113 6,691 

22
7
 26 13,189 

Total 979,066 163,288 

 2 

3.2 METHODOLOGY 3 

 Peak Day Demand Calculation Method 3.2.14 

Consistent with FEI’s 1993, 1996, 2001 and 2012 RDAs, the coincident peak demand approach 5 

was used in this rate design to allocate the demand related costs to each customer group.  The 6 

coincident peak approach continues to be appropriate as it allocates demand-related costs to 7 

the customer groups that drive system capacity requirements based on the share of system 8 

capacity used by each of those customer groups.  9 

The coincident peak of a particular rate schedule is the demand required to serve that group of 10 

customers when the system wide demand is at its highest (on the peak (coldest) day.  The 11 

coincident peak for each rate schedule is also referred to as the load factor adjusted volume 12 

and is calculated in the following way: 13 

Coincident Peak = (Annual Volume) / (Load Factor x 365) 14 

As indicated in the formula above, a load factor must be calculated to calculate the coincident 15 

peak for each rate schedule. While there are exceptions, lower load factors are generally 16 

associated with increasingly heat sensitive load (i.e. residential and commercial customers) 17 

while higher load factors are normally indicative of process oriented load. 18 

Consistent with the 2012 and 2001 RDAs, the load factors for the heat sensitive rate schedules 19 

(Rates 1, 2, 3/23, and 5/25) are calculated using a three step linear regression methodology, for 20 

each region and rate schedule separately. The peak day (coldest day) temperature is varied 21 

across FEI’s service regions. To develop a peak day demand that is representative of the entire 22 

                                                
7
  Excludes Rate Schedules 22A and 22B  
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utility, FEI uses regional temperature data to calculate the peak day demand. The method FEI 1 

uses is as follows: 2 

1. Calculate the Peak Day Consumption: 3 

- Regress 10 months of actual demand data against average monthly 4 

temperatures to establish the linear model parameters.  5 

- Enter the resulting linear model with the regional peak day temperature to 6 

establish the peak day consumption. 7 

2. Calculate the Average Daily Consumption: 8 

- The average daily consumption is the normalized annual actual use per 9 

customer (“UPC”) divided by 365. 10 

3. Calculate the Load Factor: 11 

- The load factor is the ratio of the average daily consumption to the peak day 12 

consumption.  13 

 14 
As described in the coincident peak formula above, these load factors are applied to the 15 

volumes of the applicable rate schedule for the test period to calculate the peak day demand.   16 

Consistent with past practice, Rate Schedule 6 (Natural Gas Vehicles) has been assigned a 100 17 

percent load factor for determination of its peak demand since this class of customers is not 18 

heat sensitive.   19 

The sum of the rate schedules peak day demand determines total system demand which is then 20 

utilized to calculate the demand allocator for each of the functionalized and classified categories 21 

of the cost of service. 22 

 Minimum System Study  3.2.223 

The Minimum System Study (“MSS”) examines the various mains in place and separates the 24 

mains by pipe diameter and material (steel or polyethylene).  Length of pipe installed and unit 25 

costs per length are then allocated to each pipe diameter to determine the actual total cost per 26 

pipe diameter for the entire distribution system. Consistent with past practice, FEI has included 27 

an updated MSS within this COSA model.  28 

To determine how distribution costs should be split between demand and customer related 29 

components, the costs of the overall distribution system are compared to the costs of a 30 

hypothetical minimum system where the minimum pipe diameter is used to serve customers, so 31 

that the cost of increases to pipe diameter to meet demand are removed. Specifically, the 32 

hypothetical minimum system is one in which the actual pipe diameters of the FEI’s system are 33 

replaced with the existing minimum distribution system standard (60 mm PE).  The cost of the 34 
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minimum system is calculated by multiplying the unit cost of 60 mm PE by the length of all 1 

distribution mains.  The cost of the minimum system is then divided by the total cost of the 2 

distribution system. The percentage derived represents the minimum system and is the 3 

percentage of costs of the distribution system that are classified as customer-related in the 4 

COSA.  The remaining per cent is classified as demand-related in the COSA. The MSS results 5 

classify FEI’s distribution related costs as 30% customer and 70% demand. This is an important 6 

cost allocation step due to the significant size of the distribution system costs.  7 

 Peak Load Carrying Capacity Adjustment 3.2.18 

The Peak Load Carrying Capacity (“PLCC”) adjustment is intended to recognize that there is 9 

capacity built into the minimum system and that this capacity component of the minimum 10 

system should be classified as demand related and not as customer related. For the Distribution 11 

function, the demand related allocator is calculated by applying the PLCC adjustment to the 12 

coincident peak demand for each of the customer classes.  13 

The PLCC adjustment in the COSA involves determining the theoretical capacity of each of FEI 14 

distribution systems assuming a 60 mm diameter main. The capacity of the minimum sized 15 

distribution systems was then divided by the number of customers served by each distribution 16 

system and an average minimum system capacity per customer was calculated to determine 17 

the PLCC adjustment.  This PLCC adjustment was then multiplied by the number of customers 18 

in each rate class, and the corresponding amount was subtracted from to the peak day demand 19 

for that rate class. The use of the PLCC adjustment was included in FEI’s 2012 Rate Design 20 

COSA model.   21 

The PLCC adjustment for this Application was determined to be 0.205 GJ per day per customer.  22 

When the adjustment is applied along with the Minimum System approach, the results more 23 

closely match the theoretical customer-related component of the distribution system. 24 

 Customer Weighting Factor Study and Customer Administration Factor 3.2.225 

3.2.2.1 Customer Weighting Factor Study 26 

To ensure that customer-related costs associated with meters and services are allocated based 27 

on cost causation, a Customer Weighting Factor Study is conducted.  Weighting factors are 28 

estimated values indicating the total relative value of meter and service assets associated with a 29 

specific rate schedule as compared to rate schedule 1. Rate schedule 1 is the basis for 30 

comparison because service under rate schedule 1 requires FEI’s least cost meter and service. 31 

Once the weighting factors have been calculated and assigned to each rate schedule, 32 

customer-related costs can be allocated appropriately across all rate schedules. This study 33 

helps ensure each rate schedule is assigned the appropriate proportion of customer-related 34 

costs based on cost causation.  35 
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3.2.2.2 Customer Administration Factor 1 

Large customers generally require a greater level of administrative effort or customer service 2 

than the average residential customer.  Therefore, customer administration factors are required 3 

to properly allocate customer administration, marketing and billing-related costs to the various 4 

rate classes.  5 

Weighting factors for each rate class were developed which take into consideration: the 6 

frequency of meter reading; the use of AMR and the method of collecting and retaining load 7 

data; the amount of time spent by customer service responding to inquiries; marketing programs 8 

and costs for different customer groups; the existence of dedicated account managers for 9 

commercial and industrial customers; and the number of resources dedicated to each customer 10 

class for customer billing, measurement and marketing. The customer numbers weighted for 11 

customer administration and billing are then used to allocate costs associated with the customer 12 

administration to each rate class. The results from the customer weighting factor study and 13 

customer administration factor assessment are included in the table below. 14 

Table 3-4:  Customer Weighting Factor Study and Customer Administration Factor Assessment 15 
Results 16 

Rate Schedule 
Customer 

Weighting Factor 
Customer Admin 

Factor 

1 1.0 1.0 

2 1.7 1.0 

3 7.7 1.2 

4 13.6 0.9 

5 11.1 43.0 

6 13.3 43.0 

7 300.2 43.0 

22 49.9 75.0 

23 10.3 75.0 

25 17.6 75.0 

27 46.2 75.0 

 17 

 Bypass, Special Contract and Large Industrial Customers 3.2.318 

Bypass contracts are service agreements under which larger volume industrial customers, 19 

located in close proximity to upstream transmission pipelines, have negotiated with FEI for 20 

delivery charges that are reflective of the customer’s cost of constructing its own pipeline to 21 

bypass the Company’s system.  With the exception of the specific rate (and related terms and 22 

conditions), the terms and conditions of service in bypass contracts generally conform to the 23 

standard rate schedule under which the customer will be receiving service.  All bypass rates are 24 

approved by the Commission. The COSA treats the bypass revenues as Other Revenue, which 25 

is credited to the cost of service and allocated to Core Market and non-contract transportation 26 
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service rate schedules on the basis of revenue margin. This application contemplates no 1 

change to the service rates, terms and conditions applicable to bypass customers.  2 

Special contract rate customers are those customers that have historical negotiated rates which 3 

are fixed in their respective transportation service agreements.  Contract rate customers served 4 

from the Vancouver Island transmission system include the Vancouver Island Gas Joint Venture 5 

(VIGJV), BC Hydro (for service to Island Cogen Plant). A contract rate customer served in the 6 

East Kootenays is Elk Valley Coal Corporation known previously as Fording Coal Mountain or 7 

Byron Creek.  All contract rates are approved by the Commission. 8 

Large industrial customers include the Inland region Rate Schedule 22A customers and 9 

Columbia region Rate Schedule 22B customers.  Both of these rate schedules have been 10 

closed to new customers since 1993 Phase B Rate Design Application decision. 11 

The current COSA model treats Special contract rate customer and Large Industrial customer 12 

revenues as credits to the cost of service and allocates that credit to each Core Market and non-13 

contract transportation service rate schedule on the basis of revenue margin. The Company has 14 

adopted this approach to be consistent with its 2012 application however, Special contract 15 

customers and Large Industrial rate schedules are being evaluated in consideration of industrial 16 

customer segmentation and rate design. 17 

 Interruptible Customers 3.2.418 

Interruptible customers are those customers who can be curtailed by FEI in the event that 19 

capacity is required to serve firm customers.  Since service to interruptible customers can be 20 

curtailed, these customers do not drive system capacity additions; therefore, no demand-related 21 

costs are allocated to these customer classes in the COSA.  22 

For the purposes of this COSA study, interruptible customer classes attract customer-related 23 

costs based on the allocated costs to connect them to the system. This approach and 24 

methodology is consistent with past practice and allocates a fair portion of costs to interruptible 25 

customers. Since no demand-related costs are allocated to these customers, the interruptible 26 

rate classes are excluded from the presentation of Revenue to Cost Ratios.   27 

 Biomethane and Natural Gas for Transportation 3.2.528 

FEI’s Biomethane service offering allows customers to allocate a portion of their natural gas as 29 

renewable natural gas. Biomethane is a renewable and carbon neutral energy source that 30 

reduces GHG emissions when used in place of natural gas.  Order G-194-10 approved the 31 

biomethane service cost recovery mechanisms that are currently in place. Currently, all 32 

biomethane related costs (with the exception of some interconnections)8 are included in the 33 

Biomethane Variance Account (BVA) to be recovered from biomethane customers through the 34 

Biomethane Energy Recovery Charge (BERC). Consequently, the only costs that remain in the 35 

                                                
8
  BCUC Letter L-10-14 Response to Request for Clarification. 
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COSA model for functionalization and allocation are the cost of seven interconnections9. These 1 

interconnections are functionalized as distribution costs an allocated to all customers who have 2 

access to the biomethane program.  3 

FEI’s Natural Gas for transportation (NGT) program provides incentives to customers for the 4 

purchase of CNG/LNG vehicles or the conversion of ferries, locomotives or mine haul trucks. 5 

These vehicles in turn create demand for both CNG and LNG. To fuel the CNG/LNG powered 6 

vehicles, some customers require a fuelling station solution. The rate treatment of these 7 

expenditures was approved for FEI in Commission Order G-161-12. The costs of FEI’s NGT 8 

program are included in the delivery charges for all non-bypass customers. The fuelling stations 9 

FEI has constructed attract CNG and LNG compression services revenue that is included as 10 

Other Revenue and treated as an offset to the cost of service in FEI’s COSA model.  11 

3.3 RESULTS 12 

 Functionalization Summary 3.3.113 

The functionalization step involves separating the costs from the test period revenue 14 

requirements into the major categories that reflect the utility’s plant investment code of accounts 15 

and different services provided to customers. After assigning plant costs functionally, related 16 

expenses are also functionalized along the same basis. FEI functionalized the 2016 test year 17 

costs including known and measurable changes into the following categories: 18 

1. Gas Supply: Commodity and Midstream; 19 

2. LNG Storage: Tilbury including Tilbury Expansion Project; 20 

3. LNG Storage: Mt. Hayes; 21 

4. Transmission including CTS Loops and Southern Crossing Pipeline (“SCP”); 22 

5. Distribution including LMIPSU Projects; 23 

6. Marketing; and, 24 

7. Customer Accounting. 25 

 26 
All of these functional categories were used in FEI’s 2012 COSA.  The following table 27 

summarizes the results of the delivery cost of service functionalization from the COSA model. 28 

                                                
9
  Ibid 
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Table 3-5:  Delivery Cost of Service Functionalization Summary 1 

Function 
$ millions 

Functionalized 
Percentage of 

total 

Gas Supply Operations $0.3 0% 

Tilbury LNG Storage $35 5% 

Mt Hayes LNG Storage $7 1% 

Transmission $156 20% 

Distribution $466 60% 

Marketing $47 6% 

Customer Accounting $61 8% 

Total $772 100% 

 2 

 Classification Summary 3.3.23 

Having functionalized the costs, the COSA study then classifies the functionalized costs into 4 

cost-causation categories. These cost causation categories are related to consumption 5 

behaviours, system demand, energy delivery or number of customers and are called Demand, 6 

Energy and Customer respectively.  7 

 Demand: Demand-related costs are those associated with plant that is designed, 8 

installed and operated to meet maximum hourly or daily gas flow requirements, such as 9 

transmission and distribution mains. Essentially, they refer to all costs associated with 10 

having peak capacity on standby and available upon peak customer demand. Given this, 11 

transmission and distribution capacity, compressor costs, and LNG storage are 12 

classified as demand related costs with respect to the FEI’s requirement for serving peak 13 

demand on the winter peak.  14 

 Energy: Energy-related costs are those costs that vary with the volume of gas delivered 15 

to customers. In the case of FEI, other than the commodity supply purchased on behalf 16 

of the FEI’s customers, few of the costs to operate the Company’s facilities are variable 17 

with respect to the volume of gas delivered to customers. Commodity supply expenses 18 

are classified as commodity-related costs as a means to apportion the costs to all sales 19 

customers.  20 

 Customer: Customer-related costs are those that are incurred when attaching a 21 

customer to the distribution system, metering the customer’s gas usage and maintaining 22 

the customer’s accounts. They may include capital costs associated with the investment 23 

in minimum size distribution mains, services, meters, house regulators, as well as 24 

marketing and customer accounting related activities. These costs then are a function of 25 

the number of customers served and continue to be incurred whether or not the 26 

customer uses any gas.  27 

 28 
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Not all functionalized groups classify neatly into one of the three cost causation factors. In such 1 

instances, additional supporting studies are required to determine appropriate classifications 2 

amongst the cost causation factors. The costs of distribution mains, for example, are borne by 3 

both customers connecting to the system and by the maximum hourly or daily gas flow 4 

requirements. A Minimum System Study with Peak Load Carrying Capability (“PLCC”) 5 

Adjustment, discussed above, is conducted and employed to aid the classification of distribution 6 

mains costs into both customer and demand related costs. The following table summarizes the 7 

results of the delivery cost of service classification from the COSA model. 8 

Table 3-6:  Delivery Cost of Service Classification Summary 9 

Classification 
$ millions 
Classified 

Percentage of 
total 

Demand $383 50% 

Energy $0.3 0% 

Customer $389 50% 

Total $756 100% 

 10 

 Allocation Summary 3.3.311 

When all forecast costs from the test year including known and measurable changes are 12 

functionalized into the major categories and classified by cost causation, they can then be 13 

allocated to each customer group. This allocation of costs is based on a customer’s (or 14 

customer group’s) contribution to the specific classifier selected, as determined by a number of 15 

analyses that evaluate customer requirements, loads, usage characteristics, system design and 16 

operations, accounting and physical asset records.  17 

Demand-related costs are allocated to a customer group based on their contribution to the peak 18 

day demand measurement. Since each customer group possesses different service 19 

characteristics, allocation of demand-related costs based on a customer group’s contribution to 20 

the peak day demand ensures that the appropriate proportion of those costs are allocated to 21 

those who require a larger share of the system capacity.  22 

Energy-related costs are allocated based on annual gas throughput for each rate class.  23 

For allocation of customer-related costs the Customer Weighting Factor Study and Customer 24 

Administration Factor are used. The Customer Weighting Factor Study aids in the allocation of 25 

customer-related costs associated with meters and services, and the customer administration 26 

factor aids in the allocation of costs associated with customer administration and billing. 27 

Weighting factors are estimated values indicating the total relative value of meter and service 28 

assets or customer administration associated with a specific rate class as compared to other 29 

rate classes. Once the weighting factors have been calculated and assigned to each rate class, 30 

customer-related costs can be allocated appropriately across the company. This study helps 31 

ensure each rate class is assigned the appropriate proportion of customer-related costs based 32 
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on cost causation. The following table summarizes the results of the delivery cost of service 1 

allocation to rate schedules from the COSA model. 2 

Table 3-7:  Delivery Cost of Service Allocation to Rate Schedules Summary 3 

Rate Schedule 
$ millions 
Allocated 

Percentage of 
total 

1 $508 66% 

2 $132 17% 

3/23 $94 12% 

4 $0.1 0% 

5/25 $35 5% 

6 $0.1 0% 

7/27 $2 0% 

22 Interruptible $0.8 0% 

Total $772 100% 

 Revenue to Cost Ratios 3.3.44 

The COSA study is one of the primary tools used to establish cost guidelines for the evaluation 5 

of rate class revenue levels. This evaluation process includes a comparison of the revenue for 6 

each customer class with the corresponding cost to serve them. This comparison is referred to 7 

as the Revenue to Cost ratio (R:C ratio). The R:C ratio shows whether the rates charged to 8 

each rate class adequately recovers their allocated cost of service. For FEI’s transport rate 9 

schedules that have companion sales rate schedules (Rate schedule 3/23, 5/25 and 7/27) FEI 10 

imputes a Cost of Gas so that when the R:C ratios are calculated the final R:C is on the same 11 

basis (revenue margin plus cost of gas).    12 

R:C ratios are assessed based on whether or not they fall within an established “range of 13 

reasonableness”. FEI believes that the appropriate range of reasonableness is 90 per cent to 14 

110 per cent. Ideally, the revenue to cost ratio should equal 100 percent for each rate class, 15 

indicating that the rates charged are in fact economically efficient and fair since the revenues 16 

recovered from each rate class would exactly equal the indicated cost to serve them. However, 17 

achieving unity implies a level of precision that does not exist with any COSA. As a cost of 18 

service study necessarily involves assumptions, estimates, simplifications, judgments and 19 

generalizations, a “range of reasonableness” is warranted when evaluating the appropriateness 20 

of the revenue to cost ratios.  21 

The result of the COSA study for each rate class is considered in light of this “range of 22 

reasonableness” and each rate class that falls within that range is deemed to be at unity. If a 23 

rate class falls out of the “range of reasonableness”, this indicates that revenues are either 24 

insufficient in covering the cost of service or exceed the cost of service, which suggests that rate 25 

rebalancing may be in order. The “range of reasonableness” is therefore used as an indication 26 

of the rate classes that require re-balancing. Even if all of the rate classes fall within the “range 27 
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of reasonableness”, further re-balancing may be necessary in light of rate class characteristics 1 

and rate design objectives.  2 

The appropriate “range of reasonableness” will depend on the particular circumstances of a 3 

public utility. Recent Commission decisions regarding the “range of reasonableness” suggest 4 

that a “range of reasonableness” of 95 per cent to 105 per cent is appropriate for electric utilities 5 

in British Columbia. Specifically:  6 

 In Commission Order G-130-07 in response to BC Hydro’s 2007 Rate Design 7 

Application, the Commission determined that a “range of reasonableness of 95 per cent 8 

to 105 per cent [was] the correct range for the purpose of future rebalancing in the 9 

circumstances of BC Hydro.”10 The rationale for the decision was based in part on the 10 

“the known system demand and demand metering of large commercial and industrial 11 

customers” and “the accuracy of the relatively sophisticated load research analysis.”11 12 

As a result, the Commission panel determined for BC Hydro “that the appropriate target 13 

R:C ratio in each class is unity or one and that future rebalancing should only be 14 

required when a customer class falls outside of the range of reasonableness.”12  15 

 Similarly in Order G-156-10, dated October 19, 2010, the Commission found that “the 16 

appropriate range of reasonableness of 95% to 105% is the correct range for the 17 

purpose of future rebalancing in the circumstances of FortisBC [electric].”13 As in the BC 18 

Hydro decision, the Commission determined that the appropriate target R:C in each rate 19 

class to be one, with future rebalancing necessary only when customer classes fell 20 

outside the range. The Commission also accepted FBC’s position that the “range of 21 

reasonableness” is “based not only on the accuracy of its data, but also on policy 22 

considerations such as the Commission’s prior decision regarding the range of 23 

reasonableness for BC Hydro.”  24 

 25 
Although there are precedents for a “range of reasonableness” of 95 per cent to 105 per cent in 26 

the case of BC electric utilities, FEI believes that this range is not appropriate for natural gas 27 

utilities. In the case of the BC electric utilities, there is relative certainty in load research analysis 28 

that exists from known hourly system demand and demand metering data for large commercial 29 

and industrial customers with respect to the coincident peak demand calculation. Such certainty 30 

does not exist for natural gas utilities: 31 

 The equivalent load research analysis for natural gas utilities does not draw from hourly 32 

system demand data but rather from daily system demand data.  33 

                                                
10

  2007 BC Hydro Rate Design Application Decision p. 71 
11

  2007 BC Hydro Rate Design Application Decision p. 71.   
12

  Ibid 
13

  2009 FortisBC Inc. Rate Design Application Decision p. 77.   
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 The load research analysis employed by natural gas utilities is based on peak days that 1 

reflect extreme weather planning conditions since natural gas demand is largely driven 2 

by temperature. This further diminishes the certainty of natural gas forecast loads 3 

compared to those produced by electric utilities that use actual or forecast loads under 4 

normal weather conditions. Since peak day loads are fundamental to cost allocations for 5 

natural gas utilities, greater data uncertainty with respect to peak day loads result in 6 

greater uncertainties in COSA results.  7 

 8 
For these reasons, natural gas utilities have relatively less certain system demand data 9 

compared to those used for electric utilities.  10 

Policy considerations specific to natural gas also support a wider “range of reasonableness”. 11 

For natural gas utilities, the long standing precedent for the “range of reasonableness” for the 12 

revenue to cost ratio has been 90 per cent to 110 per cent. In Commission Order No. G-42-91 13 

that ruled on Ocelot Chemical’s application seeking reconsideration of the Commission’s ruling 14 

on Pacific Northern Gas’s 1991 Rate Design Application (Order No. G-23-91), the Commission 15 

recognized the subjectivity inherent in cost allocation:  16 

The Commission is also cognizant of the considerable reliance upon judgement involved 17 

in the undertaking of a cost of service study. Although judgement is required in lesser 18 

amounts to determine the specific component of the total cost of service and 19 

functionalization of costs, significant judgement is required to classify costs between 20 

capacity, commodity and customer components. Even greater judgement is required in 21 

determining the appropriate method to allocate these costs amongst rate classes. For 22 

example...different classes of customers impose different levels of risk on the utility, but 23 

quantifying the appropriate cost differential is not attempted in these studies. Finally, 24 

there are benefits attributable to serving certain classes of customers but these, too, 25 

have not been included as an offset against costs within the study as they are not easily 26 

quantified.14  27 

This reliance on judgment led the Commission to conclude:  28 

Given the imprecision inherent in cost of service studies in general, and in particular the 29 

studies in issue, the Commission believes that as long as revenues from a particular 30 

class of service and costs allocated to that class of service do not differ by more than 10 31 

percent, there is no compelling evidence to determine that the cost of service results 32 

indicate rate restructuring is required.15  33 

                                                
14

  Commission Order G-42-91 p. 29.   
15

  Ibid 
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The Commission also accepted as a guide to rate setting, a “range of reasonableness” of 90 per 1 

cent to 110 per cent in the BC Gas 1993 Phase B Rate Design.16 The same range of 2 

reasonableness was used in the BC Gas 1996 Rate Design17 and in the Terasen Gas Inc. 2001 3 

Rate Design18 and in FEI’s 2012 Amalgamation Application  4 

Consistent with past precedent FEI has applied a “range of reasonableness” of 90 per cent to 5 

110 per cent in this Application.  6 

The table below provides the revenue to cost ratios for each of the amalgamated entity rate 7 

classes based on the 2016 Revenue Requirement, known and measurable changes and COSA 8 

study.  9 

Table 3-8:  Revenue to Cost Ratios 10 

Rate Schedule Revenue to Cost Ratio 

Rate 1 – Residential  96% 

Rate 2 – Small Commercial 101% 

Rate 3/23 – Large Commercial 102% 

Rate 5/25 – Large General Service 105% 

Rate 6 – Natural Gas for Vehicles 135% 

 11 

For those rate classes that include customers who take transportation service (Rate Schedules 12 

23, 25 and 27), an imputed cost of gas was included in the determination of the revenue to cost 13 

ratios in accordance with past Commission requests19, to achieve consistency and a basis for 14 

comparison with firm customers.  15 

The table above shows that Rate Schedule 6 is outside of the range of reasonableness. FEI is 16 

still in the process of soliciting information from stakeholders and is considering changes to its 17 

existing rate schedules. Once stakeholder information has been addressed and rate schedule 18 

proposals have been solidified, FEI will rebalance as necessary and include the rebalancing 19 

results with its application. Please refer to Appendix C that shows the COSA schedules using 20 

2016 Test Year. Also, attached is Appendix B that shows the COSA schedules using 2013 Test 21 

Year. 22 

                                                
16

  Order G-101-93, Decision, p.12: “In previous decisions the Commission has accepted a 10 percent band as 
reasonable.”   

17
  Order G-98-96 BC Gas Utility Ltd. 1996 Rate Design Proposals   

18
  Order G-116-01 BC Gas Utility Ltd. 2001 Rate Design Application   

19
  BCUC Order G-42-91 p. 3. Rate Classes 23, 25, and 27 are transportation options for Rate classes 3, 5 and 7 
respectively. Since allocated cost for Rates 3, 5 and 7 includes cost of gas, a cost of gas is imputed for Rates 
Classes 23, 25 and 27 to ensure consistency and to show revenue to cost ratios on combined basis for Rates 3 & 
23, Rates 5 & 25 and Rates 7 & 27.   
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4. KEY DISCUSSION TOPICS 1 

4.1 MAJOR ASSETS ASSUMPTIONS 2 

Section 3.1.3 discusses the cost allocation assumption used in the current COSA model with 3 

respect to the Tilbury Expansion project and the EGP project. This section compares the current 4 

COSA model assumption to other alternative for the allocation/treatment of these major assets. 5 

 Tilbury Expansion Project 4.1.16 

FEI’s general approach has been to include in its COSA model the approved costs from its 2016 7 

annual review, which represents FEI’s costs at a point in time.  As described in section 3.1.3, 8 

FEI is including ten years of the Tilbury Expansion project’s levelized costs and revenues in the 9 

COSA model. Another option for the Tilbury Expansion project is to include 2018 forecast cost 10 

and revenue in the COSA. This treatment would be consistent with including costs in the COSA 11 

based on a point in time.  12 

The following table shows that by including Tilbury Expansion project in the COSA using 2018 13 

forecast cost and revenue creates a small change in the Rate 6 revenue to cost ratio.  14 

Table 4-1:  Revenue to Cost Ratios – Tilbury Expansion Project Options 15 

Rate Schedule R:C Ratio 
R:C ratio using 2018 

Cost and Revenue for 
Tilbury Expansion 

Rate 1 – Residential 96% 96% 

Rate 2 – Small Commercial 101% 101% 

Rate 3/23 – Large Commercial 102% 102% 

Rate 5/25 – Large General Service 105% 105% 

Rate 6 – Natural Gas for Vehicles 135% 136% 

 16 

As discussed in section 3.1.3, inclusion of projects creates an adjustment to the test year 17 

revenue margin that is brought into the COSA model. Including Tilbury Expansion project 2018 18 

forecast cost and revenue in the COSA model when the capacity of Tilbury is not yet fully sold 19 

creates a 2.5% larger initial revenue margin adjustment. 20 

Please refer to Appendix D that shows the COSA schedules with Tilbury Expansion using 2018 21 

forecast cost and revenues. 22 

 EGP Project 4.1.223 

As an alternative to the assumption in the current COSA model, EGP cost and accompanying 24 

Rate Schedule 50 revenue can be included in the current COSA model. The following table 25 

shows that including the EGP project and accompanying Rate Schedule 50 revenue in the 26 

COSA creates a small change in the Rate 6 revenue to cost ratio. 27 
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Table 4-2:  Inclusion of EGP Project and Rate Schedule 50 Revenue 1 

Rate Schedule R:C Ratio 
R:C including 
EGP cost and 
RS50 revenue 

Rate 1 – Residential 96% 96% 

Rate 2 – Small Commercial 101% 101% 

Rate 3/23 – Large Commercial 102% 102% 

Rate 5/25 – Large General Service 105% 105% 

Rate 6 – Natural Gas for Vehicles 135% 134% 

 2 

Construction of the EGP project will be accompanied by high levels and demand and revenue. 3 

Consequently, when the project is added into the COSA model, the rate change to the test year 4 

revenue margin is 2.4% lower than when the project is excluded. As discussed in section 3.1.3, 5 

until it is probable that the EGP project will proceed, FEI plans to exclude it from the COSA 6 

model. 7 

Please refer to Appendix E that shows the COSA schedules with EGP project cost and 8 

associated RS50 revenues included. 9 

4.2 MT. HAYES COST ALLOCATION 10 

Section 3.1.2.2 discusses the purpose of the Mt. Hayes LNG facility and the methodology used 11 

in the current COSA model to allocate costs related to this asset (Option A). This section 12 

compares the current COSA model allocation methodology to second option for the allocation of 13 

Mt. Hayes costs (Option B). 14 

Option B 15 

Option B for Mt. Hayes cost allocation is consistent with the Tilbury cost allocation, whereby all 16 

Mt. Hayes costs are allocated to delivery.  This approach is more straightforward than Option A 17 

and would recognise the system capacity and reliability benefits all customers receive as a 18 

result of Mt. Hayes being part of the integrated transmission system.  As shown below, the rate 19 

impact difference between Options A and B is minimal. 20 

FEI has prepared a comparison of the cost allocation approach under Option A and Option B.  21 

Table 4-3 shows how the total cost of service for Mt. Hayes LNG plant is allocated between 22 

delivery margin and midstream.  Table 4-4 below shows the total percent of costs that are 23 

allocated to sales and transport customers under both options through delivery margin and 24 

midstream costs.   25 

 26 
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Table 4-3:  Comparison of Mt. Hayes Cost Allocation Approaches – Allocated Between Delivery 1 
Margin and Midstream 2 

 3 

 4 

Table 4-4:  Comparison of Mt. Hayes Cost Allocation Approaches 5 

 6 

     Note: The numbers in the tables above are in $000’s 7 
 8 

The following table shows the impact of Option B on the revenue to cost ratio for core and 9 

transport customers.  10 

Table 4-5:  Option B Impact on R:C Ratio for Sales and Transport Customers 11 

Rate Schedule 
Revenue to 
Cost Ratio 

R:C using Option B 
of Mt Hayes 

Rate 1 – Residential 96% 96% 

Rate 2 – Small Commercial 101% 100% 

Rate 3/23 – Large Commercial 102% 102% 

Rate 5/25 – Large General Service 105% 104% 

Rate 6 – Natural Gas for Vehicles 135% 136% 

 12 

Please refer to Appendix F that shows the COSA schedules for Option B. 13 

4.3 SOUTHERN CROSSING PIPELINE COST ALLOCATION  14 

One of the options with respect to Southern Crossing Pipeline costs allocation is to functionalize 15 

these costs separately and allocate to those customers that utilize the transmission asset. The 16 

following table show that there is no change in R:C ratios when SCP is allocated separately 17 

from other Transmission assets.  18 

SALES TRANSPORT

Allocation Methodology Del Margin Midstream Del Margin Midstream TOTAL

Allocate Mt Hayes storage costs to Midstream 

Costs and Delivery margin for FEI
Option A $6,583 $18,039 $886 $25,508

Allocate Mt Hayes storage costs to Delivery 

margin for FEI
Option B $22,481 $3,027 $25,508

Allocation Methodology SALES TRANSPORT TOTAL

Allocate Mt Hayes storage costs to Midstream 

Costs and Delivery margin for FEI

Allocate Mt Hayes storage costs to Delivery 

margin for FEI

$22,481

88.1%

Option A

Option B

$25,508

$25,508

$24,622

96.5%

$886

3.5%

$3,027

11.9%
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Table 4-6:  No Change to R:C Ratios when SCP Functionalized Separately 1 

Rate Schedule 
Revenue to Cost 

Ratio 
R:C SCP as a 

separate function 

Rate 1 – Residential 96% 96% 

Rate 2 – Small Commercial 101% 101% 

Rate 3/23 – Large Commercial 102% 102% 

Rate 5/25 – Large General Service 105% 105% 

Rate 6 – Natural Gas for Vehicles 135% 135% 

 2 

The primary reason for the negligible change is that when SCP is treated as a separate 3 

function, the only customer group that does not attract an allocation are FEI’s large transport 4 

customers in the lower mainland, predominantly rate schedule 22 customers. 5 

Please refer to Appendix G that shows the COSA schedules with SCP functionalized 6 

separately. 7 

4.4 LOAD FACTORS FOR ALLOCATION 8 

As discussed in section 2.3, FEI allocates midstream costs to rate schedule 5 using 50% as the 9 

load factor. This was part of the 1996 Rate Design Application Negotiated Settlement 10 

Agreement. To align the allocation of midstream costs and delivery costs, FEI is considering 11 

changing the deemed load factor of 50% to the calculated load factor of 45%. Forty five percent 12 

is derived using the same approach as FEI uses to calculate the load factors for rate schedules 13 

1, 2, and 3 as discussed in section 2.3. The following table shows that changing the deemed 14 

rate schedule 5 load factor from 50% to 45% changes the allocation of midstream costs and 15 

midstream charges for sales customers. 16 

Table 4-7:  Deemed Rate Schedule 5 Load Factor 17 

 18 

 19 

2016 Test Year RS 5 @ calculated 45% Total RATE 1 RATE 2 RATE 3 RATE 4 RATE 5 RATE 6 RATE 7

Midstream Sales Volume (TJ) 120,882 72,399 27,942 18,037 130 2,173 47 155

Midstream Costs (000's) 163,374 101,072 38,980 21,014 121 2,023 20 144

Midstream Cost Recovery Charge 1 ($/GJ) 1.396 1.395 1.165 0.931 0.931 0.417 0.931

2016 Test Year RS 5 @ deemed 50% Total RATE 1 RATE 2 RATE 3 RATE 4 RATE 5 RATE 6 RATE 7

Midstream Sales Volume (TJ) 120,882 72,399 27,942 18,037 130 2,173 47 155

Midstream Costs (000's) 163,374 101,214 39,035 21,049 109 1,819 20 129

Midstream Cost Recovery Charge 1 ($/GJ) 1.398 1.397 1.167 0.837 0.837 0.417 0.837
1 Load Factor adjusted volumetric basis
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study
Rate Design Filing_Common Rates_2016 Test Year Appendix A
COST OF GAS ‐ COMMODITY & MIDSTREAM BREAKDOWN Schedule 1

Line
No. Particulars Reference Total RATE 1 RATE 2 RATE 3 RATE 4 RATE 5 RATE 6 RATE 7

1 Energy ‐ 2016 Test Year (TJ)
2
3 Sales Customers Volume 1 121,103.5      72,466.1        28,012.1         18,121.3        129.9              2,172.7          46.8                154.6              
4 Revelstoke Propane Sales Volume 221.6              66.9                70.2                 84.5                ‐                  ‐                  ‐                  ‐                  
5 Natural Gas Sales Volume Line 3 ‐ Line 4 120,881.9        72,399.2          27,941.9          18,036.8          129.9                2,172.7            46.8                  154.6               
6
7
8 Commodity Sales Volume ‐ FEI Line 5 ‐ Line 9 107,521.9      65,258.2        24,244.9         15,514.8        129.9              2,172.7          46.8                154.6              
9 Commodity Sales Volume ‐ Cst Choice Marketers 13,360.0        7,141.0          3,697.0           2,522.0          ‐                  ‐                  ‐                  ‐                  
10 Midstream Sales Volume  Line 5 120,881.9      72,399.2        27,941.9         18,036.8        129.9              2,172.7          46.8                154.6              
11
12
13

14 Cost of Gas ‐ Commodity & Midstream 2 ($000s)
Breakdown at 
Lines 16 to 18 474,863$         287,645$         111,133$         67,784$           432$                 7,219$              136$                 514$                

15
16 Commodity ‐ FEI 267,299$        162,232$        60,273$           38,570$          323$                5,401$             116$                384$                
17 Commodity ‐ Revelstoke Propane & Cst Choice Marketers 44,190$          24,199$          11,825$           8,165$             ‐$                 ‐$                 ‐$                 ‐$                 
18 Midstream 163,374$        101,214$        39,035$           21,049$          109$                1,819$             20$                  129$                
19
20
21
22 Commodity & Midstream Cost Recovery Charges ($/GJ)
23
24 Commodity Cost Recovery Charge ‐ FEI Line 16 / Line 8 2.486$            2.486$             2.486$            2.486$            2.486$            2.486$            2.486$            
25
26 Midstream (Storage and Transport) Charges 3 Line 18 / Line 10 1.398$            1.397$             1.167$            0.837$            0.837$            0.417$            0.837$            

Notes:
1   Energy forecast per Commission Order G‐193‐15 Compliance Filing ‐ FEI Annual Review for 2016 Rates Application filed on December 11, 2015, Attachment 1, Section 11, Schedule 18, Col. 3.
2   Cost of Gas (Commodity and Midstream) per Commission Order G‐193‐15 Compliance Filing ‐ FEI Annual Review for 2016 Rates Application filed on December 11, 2015, Attachment 1, 
     Section 11,  Schedule 17, Col. 3.
3   Excludes Midstream Cost Reconciliation Account (MCRA) Rider 6.

Slight differences in totals due to rounding.



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study
Rate Design Filing_Common Rates_2016 Test Year Appendix A
COMMODITY COST RECOVERY CHARGE Schedule 2

Line
No. Particulars Reference Total RATE 1 RATE 2 RATE 3 RATE 4 RATE 5 RATE 6 RATE 7

1 Commodity Sales Volume 1 (TJ) 117,427           
2
3
4

5 Cost of Gas ‐ Commodity 1 ($000s)
Breakdown at 
Lines 7 to 9 291,955.3$        

6
7 Baseload Commodity 323,766.8$       
8 Administration 1,541.7$           
9 Commodity Cost Reconciliation Account (CCRA) Deferral Balance (33,353.2)$        
10
11
12

13 Commodity Cost Recovery Charge ‐ FEI ($/GJ) Line 5 / Line 1 
(or Sched. 1, Line 24) 2.486$               

14
15 Commodity Sales Volume by Rate Class (TJ) 68,869            26,793              18,135            146                  3,395              48                    41                    
16 Commodity Cost Recovery Charge ($/GJ) 2.486$             2.486$             2.486$             2.486$             2.486$             2.486$             2.486$             

Notes:
1  Energy and commodity cost forecast for April 2015 to March 2016 per FEI 2015 First Quarter Gas Cost Report (Section 1, Tab 2, Page 3) and set the Commodity Cost Recovery Charge effective April 1, 2015, approved pursuant to 
    Commission Order G‐39‐15.

Slight differences in totals due to rounding.



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study
Rate Design Filing_Common Rates_2016 Test Year Appendix A
MIDSTREAM (STORAGE AND TRANSPORT) CHARGES and MCRA RIDER 6 Schedule 3

Line
No. Particulars Reference Total RATE 1 RATE 2 RATE 3 RATE 4 RATE 5 RATE 6 RATE 7

1 Midstream Sales Volume 1 (TJ) 121,382.9       72,390.7         27,242.3           18,173.2         150.9               3,336.7           46.9                 42.2                 
2
3
4 Load Factor 2 29.8% 29.9% 35.8% 50.0% 100.0%
5
6 Load Factor Adjusted Volume by Rate Class Line 1 / Line 4 242,551           91,182               50,769             6,673               47                    
7 Load Factor Adjusted Volume Total Total of Line 6 391,223          
8
9 Load Factor Adjusted Volumetric Allocation (%) Line 5 / Total in Line 6 100% 61.98% 23.31% 12.99% 1.71% 0.01%
10
11
12

13 Cost of Gas ‐ Midstream 1 ($000s)
Breakdown at 
Lines 16 to 20 163,266.1$      

14 Load Factor Adjusted Volumetric Allocation of Midstream Costs Use % at Line 9 101,195.5$      38,056.9$         21,201.7$        ‐$                       2,792.3$          19.5$                ‐$                       
15
16 Commodity Related Costs (9,205.2)$         (5,705.6)$         (2,145.7)$          (1,195.4)$         ‐$                       (157.4)$             (1.1)$                 ‐$                       
17 Storage Related Costs 76,180.5$        47,218.2$        17,757.5$         9,892.8$          ‐$                       1,302.9$          9.1$                  ‐$                       
18 Transportation Related Costs 91,693.5$        56,833.4$        21,373.5$         11,907.3$        ‐$                       1,568.2$          11.0$                ‐$                       
19 GSMIP Incentive Sharing 1,000.0$          619.8$              233.1$               129.9$              ‐$                       17.1$                0.1$                  ‐$                       
20 Administration 3,597.3$          2,229.7$          838.5$               467.1$              ‐$                       61.5$                0.4$                  ‐$                       
21
22

23 Midstream (Storage and Transport) Charges 1 ($/GJ)
Line 14 / Line 1 

(or Sched. 1, Line 26) 1.398$               1.397$               1.167$               0.837$               0.837$               0.417$               0.837$              

24
25
26
27

28 Midstream Cost Reconciliation Account (MCRA) Deferral Balance 3 (7,410.8)$         
29 Load Factor Adjusted Volumetric Allocation of MCRA Use % at Line 9 (4,593.3)$         (1,727.4)$          (962.4)$             ‐$                       (126.7)$             (0.9)$                 ‐$                       
30 MCRA Rider 6 1 ($/GJ) Line 29 / Line 1 (0.064)$            (0.063)$             (0.053)$            (0.038)$            (0.038)$            (0.019)$            (0.038)$            

Notes:
1   Energy and midstream cost forecast for January to December 2015 per FEI 2014 Fourth Quarter Gas Cost Report (Tab 2, Page 7) and set the Storage and Transport Charges and MCRA Rider 6 
     approved effective January 1, 2015, pursuant to Commission Order G‐175‐14.
2   Based on the 3‐year average load factor for rate schedules 1, 2, 3 and a deemed 50% load factor for rate schedule 5 as used in the FEI 2014 Fourth Quarter Gas Cost Report.  Storage and Transport charges 
     and MCRA Rider 6 for rate schedules 4 and 7 are set equal to the rate schedule 5 Storage and Transport charge and MCRA Rider 6.
3   MCRA deferral balance amortization as filed in the FEI 2014 Fourth Quarter Gas Cost Report (Tab 2, Page 7).

Slight differences in totals due to rounding.
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FORTISBC ENERGY INC. (AMALGAMATED)

Fully Distributed Cost of Service Allocation Study Schedule 1

Rate Design Filing_Common Rates_ 2013 Test Year

SUMMARY  (000's)

L.No. Particulars Reference Total RATE 1 RATE 2 RATE 4 
2

RATE 6 NON BYPASS RATE 3/23 RATE 5/25 RATE 7/27 
2

1 REVENUES

2 Total Revenues at Proposed 2013 FEI Rates line 3 + line 4 1,292,794$       795,934$          241,068$          1,074$              504$                 11,954$            187,190$          46,576$            8,493$              

3 Revenue Margin at Proposed 2013 FEI Rates 
4

669,773$         414,446$         110,258$         314$                 249$                11,954$           89,436$           34,682$           8,434$             

4 Total Cost of Gas 
3

623,020$         381,488$         130,810$         761$                 255$                -$                 97,754$           11,894$           58$                  

5

6 COST OF SERVICE

7 Total Utility Cost of Service line 8 + line 9 1,351,981$       891,206$          239,820$          812$                 467$                 967$                 178,004$          39,336$            1,369$              

8 Cost of Service Margin 728,961$          509,718$          109,009$          51$                   212$                 967$                 80,250$            27,442$            1,311$              

9 Total Cost of Gas 
3

623,020$         381,488$         130,810$         761$                 255$                -$                 97,754$           11,894$           58$                  

10

11 SURPLUS / DEFICIT

12 Total Surplus / Deficit line 2 - line 7 (59,187)$           (95,272)$           1,249$              263$                 37$                   10,987$            9,186$              7,240$              7,123$              

13 % increase to Equal Allocated Cost 8.8%

14

15 REVENUES (adjusted to equal COS)

16 Total Adjusted Revenues at Proposed 2013 FEI Rates line 17 + line 9 1,351,981$       832,559$          250,812$          1,102$              526$                 13,010$            195,093$          49,641$            9,238$              

17 Total Adjusted Revenue Margin at Proposed 2013 FEI Rates line 3 x line 13 728,961$          451,071$          120,001$          341$                 272$                 13,010$            97,339$            37,747$            9,180$              

18

19 REVENUES (adjusted for R/C RATIOS) 
1

1,474,599$       832,559$          250,812$          1,102$              526$                 13,010$            233,741$          109,766$          33,083$            

20 COST OF SERVICE (adjusted for R/C RATIOS) 
1

1,474,599$       891,206$          239,820$          812$                 467$                 967$                 216,652$          99,461$            25,214$            

21

22 REVENUE TO COST RATIO

23 Revenue to Cost Ratio line 19 / line 20 100% 93.4% 104.6% 112.7% 107.9% 110.4%

24

25 REVENUE REBALANCING

26 Adjustment -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  

27 Total Revenues at Proposed Rates 
1

line 28 + line 9 1,474,599$       832,559$          250,812$          1,102$              526$                 13,010$            233,741$          109,766$          33,083$            

28 Total Revenue Margin at Proposed Rates line 17 + line 26 728,961$          451,071$          120,001$          341$                 272$                 13,010$            97,339$            37,747$            9,180$              

29

30 PROPOSED REVENUE TO COST RATIO

31 Revenue to Cost Ratio at Proposed Rates line 27 / line 20 100.0% 93.4% 104.6% 112.7% 107.9% 110.4%

32

Note: 

1. The revenues (line 27 and line 19) and cost of service (line 20) include the imputed COG number for Rate 23, 25 and 27. This is shown only for the purposes of presenting the Revenue to Cost Ratios. 

    Please note that Rates 23, 25 and 27 do not pay for commodity and midstream charges. 

2. Rate 4 is a seasonal service and Rates 22 and Rate7/27 are interruptible customer classes. The revenue to cost ratio for Rate 4, Rate 22 and Rate 7/27 are not shown in the schedule above as 

    these rate classes do not drive system capacity additions and therefore, no demand-related costs are allocated to these customer classes in the COSA Study.

3. Cost of Gas forecast is based on five-day average of the November 1, 2, 3, 4, and 7, 2011 forward prices, and which reflect the forward prices utilized in the various FEU 2011 Fourth Quarter Gas Cost reports.

4. Revenue Margin includes UAF allocation to rate classes.

RATE 22
 2



FORTISBC ENERGY INC. (AMALGAMATED)

Fully Distributed Cost of Service Allocation Study Schedule 2

Rate Design Filing_Common Rates_ 2013 Test Year

FUNCTIONALIZATION  (000's)

L.No. Particulars Total

Gas Supply 

Operations

LNG Storage 

Tilbury

LNG Storage 

Mt. Hayes

Transmission Transmission 

SCP

Distribution Marketing Customer 

Accounting

1 Total Operating & Maintenance Expense 243,770$       -$                  2,609$               4,236$               41,385$             7,537$               100,365$           5,371$               82,267$             

2 BCH Capacity Right 244$              -$                  -$                  -$                  244$                  -$                  -$                  -$                  -$                  

3 Property & Sundry Taxes 61,924$         -$                  377$                  1,076$               16,378$             5,621$               38,472$             -$                  -$                  

4 Depreciation Expense 171,007$       -$                  2,349$               7,050$               34,157$             9,766$               117,684$           -$                  -$                  

5 Amortization Expense 12,458$         (2)$                    49$                    158$                  8,245$               (1,888)$              1,359$               4,474$               63$                    

6 Other Operating Revenue (77,908)$        -$                  -$                  (18,039)$            (38,070)$            (14,827)$            (4,412)$              -$                  (2,560)$              

7 Other Earned Return Provisions (97)$               -$                  (1)$                    (4)$                    (24)$                  (8)$                    (59)$                  -$                  -$                  

8 Income Tax 36,742$         -$                  502$                  1,581$               9,276$               2,907$               22,477$             -$                  -$                  

9 Earned Return 280,821$       -$                  3,841$               12,081$             70,893$             22,215$             171,791$           -$                  -$                  

10 Total Cost of Service Margin 728,961$       (2)$                    9,726$               8,139$               142,484$           31,322$             447,676$           9,845$               79,770$             

11

12 Cost of Gas - Commodity 459,919$       459,919$           -$                  -$                  -$                  -$                  -$                  -$                  -$                  

13 Cost of Gas - Midstream 163,102$       163,102$           -$                  -$                  -$                  -$                  -$                  -$                  -$                  

14 Total Utility Cost of Service 1,351,981$    623,018$           9,726$               8,139$               142,484$           31,322$             447,676$           9,845$               79,770$             



FORTISBC ENERGY INC. (AMALGAMATED)

Fully Distributed Cost of Service Allocation Study Schedule 3

Rate Design Filing_Common Rates_ 2013 Test Year

RATE BASE SUMMARY - CLASSIFICATION (000's)

L.No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6 NON BYPASS RATE 3/23 RATE 5/25 RATE 7/27 

1 Gas Plant in Service

2 Total Gas Plant in Service 5,204,738$    3,521,743$    847,991$       293$              751$              5,564$           617,167$       207,362$       3,867$          

3 Demand 2,955,093$          1,616,321$          593,089$             -$                       394$                     4,632$                 547,401$             193,255$             -$                     

4 Customer 2,249,645$          1,905,422$          254,901$             293$                     357$                     932$                     69,766$               14,107$               3,867$               

5 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     

6 Total Accumulated Depreciation (1,422,596)$   (958,136)$      (232,141)$      (64)$               (190)$             (1,583)$          (171,520)$      (58,132)$        (829)$           

7 Demand (838,887)$            (457,667)$            (168,711)$            -$                       (112)$                   (1,383)$                (155,950)$            (55,063)$              -$                     

8 Customer (583,709)$            (500,469)$            (63,431)$              (64)$                     (78)$                     (199)$                   (15,570)$              (3,070)$                (829)$                 

9 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     

10 TOTAL Net Plant 3,782,142$    2,563,607$    615,849$       229$              561$              3,981$           445,647$       149,230$       3,038$          

11 Demand 2,116,206$          1,158,654$          424,378$             -$                       282$                     3,248$                 391,451$             138,193$             -$                     

12 Customer 1,665,935$          1,404,953$          191,471$             229$                     279$                     733$                     54,196$               11,037$               3,038$               

13 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     

14

15 Contribution In Aid of Construction

16 Total CIAC (425,839)$      (288,967)$      (69,129)$        (24)$               (62)$               (493)$             (50,049)$        (16,793)$        (322)$           

17 Demand (238,428)$            (130,232)$            (47,894)$              -$                       (32)$                     (415)$                   (44,237)$              (15,618)$              -$                     

18 Customer (187,411)$            (158,735)$            (21,235)$              (24)$                     (30)$                     (78)$                     (5,812)$                (1,175)$                (322)$                 

19 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     

20 Total Accumulated Amortization 118,407$       81,795$         18,807$         8$                  17$                130$              13,169$         4,381$           99$               

21 Demand 60,595$               32,829$               12,257$               -$                       8$                         106$                     11,376$               4,018$                 -$                     

22 Customer 57,812$               48,966$               6,550$                 8$                         9$                         24$                       1,793$                 363$                     99$                    

23 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     

24 Total Net Contribution (307,433)$      (207,172)$      (50,322)$        (17)$               (44)$               (362)$             (36,880)$        (12,413)$        (223)$           

25 Demand (177,833)$            (97,403)$              (35,637)$              -$                       (24)$                     (309)$                   (32,860)$              (11,600)$              -$                     

26 Customer (129,599)$            (109,769)$            (14,685)$              (17)$                     (21)$                     (54)$                     (4,019)$                (813)$                   (223)$                 

27 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     

28

29 Work in Progress, no AFUDC 19,418$         12,366$         3,386$           1$                  3$                  23$                2,702$           928$              9$                 

30 Demand 14,074$               7,840$                 2,780$                 -$                       2$                         21$                       2,536$                 895$                     -$                     

31 Customer 5,344$                 4,527$                 606$                     1$                         1$                         2$                         166$                     34$                       9$                       

32 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     

33

34 Unamortized Deferred Charges 

35 Total Unamortized Deferred Charges - Rate Base 68,411$         32,207$         15,080$         10$                158$              148$              15,507$         5,326$           (24)$             

36 Demand 86,025$               49,469$               16,437$               -$                       155$                     155$                     14,650$               5,159$                 -$                     

37 Customer (25,988)$              (22,323)$              (3,094)$                (4)$                       (2)$                       (7)$                       (520)$                   (13)$                     (25)$                   

38 Energy 8,374$                 5,061$                 1,737$                 14$                       4$                         -$                       1,378$                 180$                     1$                       

39

40 Cash Working Capital 10,310$         6,727$           1,718$           6$                  4$                  8$                  1,440$           391$              15$               

41 Demand 3,537$                 1,965$                 700$                     -$                       0$                         5$                         640$                     226$                     -$                     

42 Customer 3,364$                 2,701$                 311$                     0$                         2$                         3$                         240$                     92$                       15$                    

43 Energy 3,410$                 2,060$                 707$                     6$                         2$                         -$                       561$                     73$                       0$                       

44

45 Other Working Capital

46 Total Other Working Capital 101,420$       56,054$         20,485$         (0)$                 9$                  170$              18,325$         6,417$           (41)$             

47 Demand 108,360$             61,464$               21,048$               -$                       14$                       179$                     18,970$               6,685$                 -$                     

48 Customer (6,940)$                (5,410)$                (563)$                   (0)$                       (5)$                       (8)$                       (644)$                   (268)$                   (41)$                   

49 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     

50

51 LILO, Capital Efficiency Mechanism, Others (1,150)$          (867)$             (162)$             (0)$                 (0)$                 (1)$                 (91)$               (28)$               (1)$               

52 Demand (304)$                   (150)$                   (66)$                     -$                       (0)$                       (1)$                       (64)$                     (23)$                     -$                     

53 Customer (846)$                   (716)$                   (96)$                     (0)$                       (0)$                       (0)$                       (26)$                     (5)$                       (1)$                     

54 Energy -$                       -$                       -$                       -$                     

55

56 Total Utility Rate Base 3,673,118$    2,462,923$    606,034$       228$              690$              3,968$           446,651$       149,851$       2,773$          

57 Demand 2,150,064$          1,181,838$          429,641$             -$                       430$                     3,299$                 395,322$             139,534$             -$                     

58 Customer 1,511,270$          1,273,963$          173,950$             209$                     254$                     668$                     49,391$               10,063$               2,771$               

59 Energy 11,784$               7,121$                 2,444$                 19$                       6$                         -$                       1,938$                 253$                     1$                       

RATE 22



FORTISBC ENERGY INC. (AMALGAMATED)

Fully Distributed Cost of Service Allocation Study Schedule 4

Rate Design Filing_Common Rates_ 2013 Test Year

COST OF SERVICE SUMMARY - CLASSIFICATION  (000's)

L.No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6 NON BYPASS RATE 3/23 RATE 5/25 RATE 7/27 

1 Operating & Maintenance Expense

2 Total Operating & Maintenance Expense 243,770$      171,426$      32,251$        11$               92$                 459$             28,271$        10,469$        790$             

3 Demand 92,873$               50,770$               18,479$               2$                        13$                       312$                    17,087$               6,128$                 85$                     

4 Customer 150,896$             120,656$             13,773$               10$                      79$                       147$                    11,184$               4,342$                 705$                   

5 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      

6 BCH Capacity Right 244$             138$             47$               -$              0$                   0$                 43$               15$               -$              

7 Demand 244$                    138$                    47$                      -$                       0$                         0$                        43$                      15$                      -$                      

8 Customer -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      

9 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      

10 Property & Sundry Taxes 61,924$        41,537$        10,218$        4$                 9$                   72$               7,513$          2,522$          49$               

11 Demand 35,519$               19,313$               7,163$                 -$                       5$                         60$                      6,635$                 2,343$                 -$                      

12 Customer 26,405$               22,224$               3,055$                 4$                        5$                         12$                      878$                    179$                    49$                     

13 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      

14 Depreciation Expense 171,007$      118,800$      27,339$        17$               31$                 175$             18,454$        5,962$          228$             

15 Demand 79,672$               43,929$               15,881$               -$                       11$                       119$                    14,585$               5,147$                 -$                      

16 Customer 91,334$               74,871$               11,458$               17$                      21$                       55$                      3,869$                 815$                    228$                   

17 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      

18 Amortization Expense 12,458$        7,250$          2,321$          0$                 44$                 19$               2,083$          736$             4$                 

19 Demand 11,526$               6,501$                 2,235$                 -$                       44$                       18$                      2,017$                 711$                    -$                      

20 Customer 934$                    751$                    86$                      0$                        0$                         1$                        66$                      25$                      4$                       

21 Energy (2)$                       (1)$                       (0)$                       (0)$                       (0)$                        -$                       (0)$                       (0)$                       (0)$                      

22 Other Operating Revenue (77,908)$       (45,520)$       (14,604)$       (0)$                (12)$                (94)$              (13,049)$       (4,605)$         (23)$              

23 Demand (72,103)$              (40,810)$              (14,045)$              -$                       (9)$                        (89)$                     (12,680)$              (4,469)$                -$                      

24 Customer (5,805)$                (4,710)$                (559)$                   (0)$                       (3)$                        (5)$                       (369)$                   (135)$                   (23)$                    

25 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      

26 Income Tax 36,742$        25,009$        5,953$          2$                 5$                   39$               4,275$          1,428$          30$               

27 Demand 20,212$               11,074$               4,050$                 -$                       3$                         32$                      3,734$                 1,318$                 -$                      

28 Customer 16,530$               13,934$               1,903$                 2$                        3$                         7$                        540$                    110$                    30$                     

29 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      

30 Earned Return 280,821$      191,144$      45,500$        17$               42$                 297$             32,672$        10,918$        232$             

31 Demand 154,480$             84,642$               30,958$               -$                       21$                       241$                    28,542$               10,076$               -$                      

32 Customer 126,341$             106,502$             14,542$               17$                      21$                       56$                      4,130$                 842$                    232$                   

33 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      

34

35 Total Cost of Service Margin 728,961$      509,718$      109,009$      51$               212$               967$             80,250$        27,442$        1,311$          

36 Demand 322,371$             175,528$             64,758$               2$                        86$                       693$                    59,953$               21,265$               85$                     

37 Customer 406,592$             334,191$             44,251$               49$                      126$                     274$                    20,297$               6,177$                 1,226$                

38 Energy (2)$                       (1)$                       (0)$                       (0)$                       (0)$                        -$                       (0)$                       (0)$                       (0)$                      

39 Cost of Gas - Commodity 459,919$      277,933$      95,389$        761$             232$               -$              75,655$        9,890$          58$               

40 Demand -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      

41 Customer -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      

42 Energy 459,919$             277,933$             95,389$               761$                    232$                     -$                       75,655$               9,890$                 58$                     

43 Cost of Gas - Midstream 163,102$      103,555$      35,421$        -$              23$                 -$              22,098$        2,004$          -$              

44 Demand 163,102$             103,555$             35,421$               -$                       23$                       -$                       22,098$               2,004$                 -$                      

45 Customer -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      

46 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      

47 Total Utility Cost of Service 1,351,981$   891,206$      239,820$      812$             467$               967$             178,004$      39,336$        1,369$          

48 Demand 485,473$             279,084$             100,180$             2$                        109$                     693$                    82,052$               23,269$               85$                     

49 Customer 406,592$             334,191$             44,251$               49$                      126$                     274$                    20,297$               6,177$                 1,226$                

50 Energy 459,916$             277,931$             95,388$               761$                    232$                     -$                       75,655$               9,890$                 58$                     

RATE 22



FORTISBC ENERGY INC. (AMALGAMATED)

Fully Distributed Cost of Service Allocation Study Schedule 5

Rate Design Filing_Common Rates_ 2013 Test Year

RATE BASE SUMMARY - FUNCTIONALIZATION (000's)

L.No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6 NON BYPASS RATE 3/23 RATE 5/25 RATE 7/27

1  Gas Supply Operations 11,784$         7,121$           2,444$           19$                6$                  -$                 1,938$           253$              1$                 

2 Demand -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

3 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

4 Energy 11,784$                7,121$                  2,444$                  19$                       6$                         -$                       1,938$                  253$                     1$                       

5

6  LNG Storage Tilbury 41,717$         23,690$         8,120$           -$                 5$                  -$                 7,321$           2,580$           -$               

7 Demand 41,717$                23,690$                8,120$                  -$                       5$                         -$                       7,321$                  2,580$                  -$                      

8 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

9 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

10

11  LNG Storage Mt. Hayes 202,467$       114,978$       39,411$         -$                 26$                -$                 35,530$         12,522$         -$               

12 Demand 202,467$              114,978$              39,411$                -$                       26$                       -$                       35,530$                12,522$                -$                      

13 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

14 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

15

16  Transmission 989,048$       560,740$       192,204$       -$                 126$              1,627$           173,280$       61,071$         -$               

17 Demand 989,048$              560,740$              192,204$              -$                       126$                     1,627$                  173,280$              61,071$                -$                      

18 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

19 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

20

21  Transmission SCP 305,472$       173,187$       59,363$         -$                 39$                502$              53,518$         18,862$         -$               

22 Demand 305,472$              173,187$              59,363$                -$                       39$                       502$                     53,518$                18,862$                -$                      

23 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

24 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

25

26  Distribution 2,084,865$    1,561,899$    297,168$       209$              339$              1,777$           168,464$       52,237$         2,772$          

27 Demand 573,489$              287,854$              123,211$              -$                       85$                       1,108$                  119,062$              42,170$                -$                      

28 Customer 1,511,376$           1,274,045$           173,958$              209$                     255$                     669$                     49,402$                10,068$                2,772$                

29 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

30

31  Marketing 41,727$         24,344$         7,620$           0.1$               153$              67$                7,014$           2,503$           26$               

32 Demand 37,872$                21,389$                7,332$                  -$                       149$                     62$                       6,610$                  2,330$                  -$                      

33 Customer 3,855$                  2,954$                  289$                     0.1$                      3$                         5$                         404$                     173$                     26$                     

34 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

35

36 Customer Accounting (3,962)$          (3,036)$          (297)$             (0.1)$              (3)$                 (5)$                 (415)$             (178)$             (27)$              

37 Demand -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

38 Customer (3,962)$                (3,036)$                (297)$                   (0.1)$                    (3)$                       (5)$                       (415)$                   (178)$                   (27)$                    

39 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

40

41 Total Utility Rate Base 3,673,118$    2,462,923$    606,034$       228$              690$              3,968$           446,651$       149,851$       2,773$          

42 Demand 2,150,064$           1,181,838$           429,641$              -$                       430$                     3,299$                  395,322$              139,534$              -$                      

43 Customer 1,511,270$           1,273,963$           173,950$              209$                     254$                     668$                     49,391$                10,063$                2,771$                

44 Energy 11,784$                7,121$                  2,444$                  19$                       6$                         -$                       1,938$                  253$                     1$                       

RATE 22



FORTISBC ENERGY INC. (AMALGAMATED)

Fully Distributed Cost of Service Allocation Study Schedule 6

Rate Design Filing_Common Rates_ 2013 Test Year

COST OF SERVICE SUMMARY - FUNCTIONALIZATION (000's)

L.No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6 NON BYPASS RATE 3/23 RATE 5/25 RATE 7/27

1  Gas Supply Operations 623,018$       381,487$       130,810$       761$              255$              -$                 97,754$         11,894$         58$               

2 Demand 163,102$              103,555$              35,421$                -$                       23$                       -$                       22,098$                2,004$                  -$                       

3 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

4 Energy 459,916$              277,931$              95,388$                761$                     232$                     -$                       75,655$                9,890$                  58$                      

5

6  LNG Storage Tilbury 9,726$           5,523$           1,893$           -$                 1$                  -$                 1,707$           602$              -$                

7 Demand 9,726$                  5,523$                  1,893$                  -$                       1$                         -$                       1,707$                  602$                     -$                       

8 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

9 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

10

11  LNG Storage Mt. Hayes 8,139$           4,622$           1,584$           -$                 1$                  -$                 1,428$           503$              -$                

12 Demand 8,139$                  4,622$                  1,584$                  -$                       1$                         -$                       1,428$                  503$                     -$                       

13 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

14 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

15

16  Transmission 142,484$       80,506$         27,606$         2$                  18$                400$              24,969$         8,897$           85$               

17 Demand 142,484$              80,506$                27,606$                2$                         18$                       400$                     24,969$                8,897$                  85$                      

18 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

19 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

20

21  Transmission SCP 31,322$         17,758$         6,087$           -$                 4$                  52$                5,488$           1,934$           -$                

22 Demand 31,322$                17,758$                6,087$                  -$                       4$                         52$                       5,488$                  1,934$                  -$                       

23 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

24 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

25

26  Distribution 447,676$       333,456$       64,653$         48$                77$                390$              36,990$         11,416$         646$             

27 Demand 126,666$              64,857$                26,812$                -$                       18$                       234$                     25,662$                9,083$                  -$                       

28 Customer 321,010$              268,599$              37,841$                48$                       59$                       156$                     11,328$                2,333$                  646$                    

29 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

30

31  Marketing 9,845$           6,717$           1,211$           0$                  47$                15$                1,308$           507$              39$               

32 Demand 4,033$                  2,263$                  776$                     -$                       43$                       7$                         699$                     246$                     -$                       

33 Customer 5,812$                  4,454$                  435$                     0$                         5$                         8$                         609$                     261$                     39$                      

34 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

35

36 Customer Accounting 79,770$         61,138$         5,975$           1$                  63$                110$              8,360$           3,583$           540$             

37 Demand -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

38 Customer 79,770$                61,138$                5,975$                  1$                         63$                       110$                     8,360$                  3,583$                  540$                    

39 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

40

41 Total Utility Cost of Service 1,351,981$    891,206$       239,820$       812$              467$              967$              178,004$       39,336$         1,369$          

42 Demand 485,473$              279,084$              100,180$              2$                         109$                     693$                     82,052$                23,269$                85$                      

43 Customer 406,592$              334,191$              44,251$                49$                       126$                     274$                     20,297$                6,177$                  1,226$                 

44 Energy 459,916$              277,931$              95,388$                761$                     232$                     -$                       75,655$                9,890$                  58$                      

RATE 22



FORTISBC ENERGY INC. (AMALGAMATED)

Fully Distributed Cost of Service Allocation Study Schedule 7

Rate Design Filing_Common Rates_ 2013 Test Year

ALLOCATORS SUMMARY (000's)

L.No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6 NON BYPASS RATE 3/23 RATE 5/25 RATE 7/27

1 Billing Determinants

2

3 Sales Volume (TJ) 162,502         74,862           26,997           185                56                  11,504           28,499           14,579           5,819             

4 Midstream Sales Volume (TJ) 162,287         74,800           26,918           185                56                  11,504           28,425           14,579           5,819             

5 Commodity Sales Volume (TJ) 148,927         67,660           23,221           185                56                  11,504           25,903           14,579           5,819             

6 Average No. of Customers 971,089         877,036         85,717           18                  21                  21                  7,384             786                105                

7

8 Cost of Service Margin 728,961$       509,718$       109,009$       51$                212$              967$              80,250$         27,442$         1,311$           

9 Demand 322,371$             175,528$             64,758$               2$                        86$                      693$                    59,953$               21,265$               85$                      

10 Unit Demand Charge ($/GJ) 2.34$                   0.87$                   0.00$                   0.00$                   0.01$                   0.80$                   0.28$                   0.00$                   

11 Customer 406,592$             334,191$             44,251$               49$                      126$                    274$                    20,297$               6,177$                 1,226$                 

12 Unit Customer Charge ($/GJ) 4.46$                   0.59$                   0.00$                   0.00$                   0.00$                   0.27$                   0.08$                   0.02$                   

13 Energy (2)$                       (1)$                       (0)$                       (0)$                       (0)$                       -$                       (0)$                       (0)$                       (0)$                       

14 Unit Energy Charge ($/GJ) (0.00)$                  (0.00)$                  (0.00)$                  (0.00)$                  -$                       (0.00)$                  (0.00)$                  (0.00)$                  

15

16 Unit Cost of Service Margin ($/GJ) 6.81$             4.04$             0.28$             3.76$             0.08$             2.82$             1.88$             0.23$             

17

18 Cost of Gas - Commodity 459,919$       277,933$       95,389$         761$              232$              -$                 75,655$         9,890$           58$                

19 Demand -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

20 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

21 Energy 459,919$             277,933$             95,389$               761$                    232$                    -$                       75,655$               9,890$                 58$                      

22 Unit Cost of Gas - Commodity ($/GJ) 4.11$             4.11$             4.11$             4.11$             -$                 2.92$             0.68$             0.01$             

23

24 Cost of Gas - Midstream 163,102$       103,555$       35,421$         -$                 23$                -$                 22,098$         2,004$           -$                 

25 Demand 163,102$             103,555$             35,421$               -$                       23$                      -$                       22,098$               2,004$                 -$                       

26 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

27 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

28 Unit Cost of Gas - Midstream ($/GJ) 1.38$             1.32$             -$                 0.41$             -$                 0.78$             0.14$             -$                 

28

29 Total Utility Cost of Service 1,351,981$    891,206$       239,820$       812$              467$              967$              178,004$       39,336$         1,369$           

30 Demand 485,473$             279,084$             100,180$             2$                        109$                    693$                    82,052$               23,269$               85$                      

31 Customer 406,592$             334,191$             44,251$               49$                      126$                    274$                    20,297$               6,177$                 1,226$                 

32 Energy 459,916$             277,931$             95,388$               761$                    232$                    -$                       75,655$               9,890$                 58$                      

33 Unit Cost of Service ($/GJ) 11.90$           8.88$             4.38$             8.28$             0.08$             6.25$             2.70$             0.24$             

34

35 Total Revenues @ Proposed Rates 1,351,981$    832,559$       250,812$       1,102$           526$              13,010$         195,093$       49,641$         9,238$           

36 Unit Rate ($/GJ) 11.12$           9.29$             5.95$             9.33$             1.13$             6.85$             3.40$             1.59$             

37

38 Total Revenue Margin @ Proposed Rates 728,961$       451,071$       120,001$       341$              272$              13,010$         97,339$         37,747$         9,180$           

39 Unit Rate ($/GJ) 6.03$             4.44$             1.84$             4.81$             1.13$             3.42$             2.59$             1.58$             

RATE 22
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study
Rate Design Filing_Common Rates_ 2016 Test Year Schedule 1
SUMMARY  (000's)

Line 
No. Particulars Reference Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 REVENUE TO COST
2 Total Revenue at Proposed 2016 Common Rates Line 3 + Line 4 1,294,195$            730,278$            235,076$            694$              358$            13,560$           192,992$          88,732$           32,504$             
3 Revenue Margin at Proposed 2016 Common Rates 718,924$               442,632$            123,943$            261$              223$            13,293$           91,660$            36,698$           10,214$             
4 Total Cost of Gas 575,271$               287,646$            111,133$            433$              135$            267$                 101,332$          52,034$           22,290$             
5
6 COST OF SERVICE
7 Total Utility Cost of Service Line 8 + Line 9 1,347,460$            796,138$            243,022$            490$              277$            964$                 195,346$          87,309$           23,913$             
8 Cost of Service Margin 772,189$               508,492$            131,889$            57$                142$            697$                 94,013$            35,275$           1,623$               
9 Total Cost of Gas 575,271$               287,646$            111,133$            433$              135$            267$                 101,332$          52,034$           22,290$             
10
11 SURPLUS / DEFICIT
12 Total Surplus / (Deficit) Line 2 ‐ Line 7 (53,265)$               
13 % Increase to Equal Allocated Costs ‐ Line 12 / Line 3 7.4% Effect of major project additions to COSA model
14
15 REVENUES (adjusted to equal COS)
16 Total Adjusted Revenue at Proposed 2016 Common Rates Line 4 + Line 17 1,347,460$            763,073$            244,259$            713$              375$            14,545$           199,784$          91,451$           33,261$             
17 Total Adjusted Revenue Margin at Proposed 2016 Common Rates Line 3 x (1 + Line 13) 772,189$               475,427$            133,126$            280$              240$            14,278$           98,451$            39,417$           10,971$             
18
19 REVENUES (adjusted for R/C ratio's) Line 16 1,347,460$            763,073$            244,259$            713$              375$            14,545$           199,784$          91,451$           33,261$             
20 COST OF SERVICE (adjusted for R/C ratio's) Line 7 1,347,460$            796,138$            243,022$            490$              277$            964$                 195,346$          87,309$           23,913$             
21
22 REVENUE TO COST RATIO
23 Revenue to Cost Ratio Line 19 / Line 20 100% 96% 101% 135% 102% 105%
24
25 REVENUE REBALANCING
26 Adjustment ‐$                        ‐$                     ‐$                     ‐$               ‐$             ‐$                  ‐$                   ‐$                 ‐$                   
27 Total Revenue at Proposed Rates Line 16 + Line 26 1,347,460$            763,073$            244,259$            713$              375$            14,545$           199,784$          91,451$           33,261$             
28 Total Revenue Margin at Proposed Rates Line 17 + Line 26 772,189$               475,427$            133,126$            280$              240$            14,278$           98,451$            39,417$           10,971$             
29
30 PROPOSED REVENUE TO COST RATIO
31 Revenue to Cost Ratio at Proposed Rates 100% 96% 101% 135% 102% 105%
32
33 Note: 
34 1. Lines 2, 7, 16, 19, 20, 27 include the imputed Cost of Gas for Rates 23, 25 and 27. This is shown only for the purposes of presenting the Revenue to Cost Ratios
35      Rates 23, 25 and 27 do not pay for commodity and midstream charges. 
36 2. Rate 4 is a seasonal service and Rates 22 and Rate7/27 are interruptible customer classes. The revenue to cost ratio for Rate 4, Rate 22 and Rate 7/27 are not shown in the schedule above as
37      these rate classes do not drive system capacity additions and therefore, no demand‐related costs are allocated to these customer classes in the COSA Study.
38 3. Revenue Margin includes UAF allocation to rate classes.



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 2
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE FUNCTIONALIZATION  (000's)

Line 
No. Particulars Total

Gas 
Supply 

Operation

LNG 
Storage 
Tilbury

LNG 
Storage 

Mt. Hayes Transmission Distribution Marketing
Customer 
Accounting

1 Total Operating & Maintenance Expense 243,000$       2,380$         14,782$         3,568$           34,454$            108,278$       31,064$       48,474$        
2 Property & Sundry Taxes 63,840$          ‐$             1,960$           372$               21,680$            39,828$         ‐$             ‐$              
3 Depreciation Expense 181,504$       ‐$             20,160$         6,655$           40,501$            105,441$       ‐$             8,746$          
4 Amortization Expense 42,339$          (90)$             2,497$           43$                 7,734$               21,501$         9,566$         1,089$          
5 Other Operating Revenue  (113,411)$      ‐$             (39,745)$        (18,039)$        (47,061)$           (6,252)$          ‐$             (2,314)$         
6 Income Tax 44,864$          (256)$           3,228$           1,938$           12,798$            25,693$         813$            650$             
7 Earned Return 310,054$       (1,711)$       32,172$         12,933$         85,418$            171,478$       5,428$         4,337$          
8 Total Cost of Service Margin 772,189$       322$            35,054$         7,469$           155,524$          465,967$       46,871$      60,982$        
9
10 Cost of Gas ‐ Commodity & Midstream 477,714$       477,714$    ‐$               ‐$               ‐$                   ‐$                ‐$             ‐$              
11 Total Utility Revenue Requirement 1,249,903$    478,036$    35,054$         7,469$           155,524$          465,967$       46,871$      60,982$        



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Gas Plant in Service
2 Total Gas Plant in Service 6,470,628$           3,792,529$          1,112,819$          372$                    745$                  5,343$              786,178$          298,045$        7,363$         
3 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
4 Demand 4,180,848$                      1,868,660$                     852,557$                        54$                              445$                            3,849$                         707,527$                    280,520$                 ‐$                       
5 Customer 2,289,781$                      1,923,869$                     260,262$                        318$                            299$                            1,494$                         78,650$                      17,524$                    7,363$                  
6
7 Total Accumulated Depreciation (1,815,001)$         (1,116,768)$         (320,227)$            (101)$                  (220)$                (1,523)$             (226,870)$         (86,077)$         (1,958)$        
8 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
9 Demand (1,131,843)$                    (540,104)$                       (245,280)$                       (17)$                             (128)$                           (1,120)$                       (203,329)$                  (80,609)$                  ‐$                       
10 Customer (683,158)$                        (576,664)$                       (74,947)$                         (84)$                             (92)$                             (403)$                           (23,542)$                     (5,468)$                    (1,958)$                 
11
12 TOTAL Net Plant 4,655,627$           2,675,761$          792,592$             271$                    525$                  3,820$              559,307$          211,968$        5,406$         
13 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
14 Demand 3,049,004$                      1,328,556$                     607,277$                        38$                              317$                            2,729$                         504,199$                    199,911$                 ‐$                       
15 Customer 1,606,623$                      1,347,205$                     185,315$                        234$                            207$                            1,091$                         55,109$                      12,056$                    5,406$                  
16
17 Contributions In Aid of Construction
18 Total Gas Plant in Service (424,193)$             (269,741)$            (78,417)$              (28)$                     (51)$                   (366)$                (54,498)$           (20,574)$         (518)$           
19 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
20 Demand (256,248)$                        (128,187)$                       (59,099)$                         (4)$                               (31)$                             (262)$                           (49,167)$                     (19,498)$                  ‐$                       
21 Customer (167,945)$                        (141,553)$                       (19,319)$                         (24)$                             (20)$                             (104)$                           (5,331)$                       (1,077)$                    (518)$                    
22
23 Total Accumulated Depreciation 143,125$              91,352$                26,345$               10$                      17$                    120$                  18,230$            6,872$            179$               
24 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
25 Demand 85,149$                            42,489$                           19,677$                          1$                                 10$                              84$                              16,388$                      6,499$                      ‐$                       
26 Customer 57,976$                            48,863$                           6,668$                             8$                                 7$                                 36$                              1,842$                         373$                         179$                      
27
28 TOTAL Net Plant (281,069)$             (178,388)$            (52,072)$              (19)$                     (33)$                   (246)$                (36,268)$           (13,703)$         (339)$           
29 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
30 Demand (171,099)$                        (85,698)$                         (39,422)$                         (3)$                               (21)$                             (178)$                           (32,780)$                     (12,998)$                  ‐$                       
31 Customer (109,969)$                        (92,690)$                         (12,651)$                         (16)$                             (13)$                             (68)$                             (3,488)$                       (704)$                        (339)$                    
32



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

33 13 Month Adjustment 3,685$                   2,187$                  730$                     0$                        0$                      4$                      549$                  212$                3$                   
34 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
35 Demand 2,822$                              1,463$                             632$                                0$                                 0$                                 3$                                 518$                            205$                         ‐$                       
36 Customer 863$                                 724$                                 97$                                  0$                                 0$                                 1$                                 31$                              7$                              3$                          
37
38 Work in Process, no AFUDC 35,156$                20,865$                6,962$                  2$                        4$                      38$                    5,233$              2,025$            27$                 
39 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
40 Demand 26,924$                            13,960$                           6,033$                             0$                                 3$                                 33$                              4,939$                         1,956$                      ‐$                       
41 Customer 8,232$                              6,905$                             930$                                1$                                 1$                                 6$                                 294$                            68$                            27$                        
42
43 Unamortized Deferred Charges 24,791$                20,103$                16,845$               2$                        17$                    (8)$                     (3,355)$             (1,931)$           235$               
44 Energy 1,130$                              (369)$                               95$                                  (31)$                             (11)$                             ‐$                             2,010$                         (526)$                        (37)$                       
45 Demand 18,434$                            16,864$                           16,559$                          34$                              24$                              (21)$                             (6,313)$                       (1,812)$                    218$                      
46 Customer 5,228$                              3,609$                             191$                                (1)$                               5$                                 13$                              948$                            406$                         55$                        
47
48 Cash Working Capital 2,129$                   1,316$                  429$                     1$                        1$                      1$                      302$                  75$                  4$                   
49 Energy 1,184$                              718$                                 267$                                1$                                 1$                                 ‐$                             171$                            24$                            2$                          
50 Demand 560$                                 289$                                 126$                                0$                                 0$                                 1$                                 103$                            41$                            ‐$                       
51 Customer 385$                                 308$                                 36$                                  0$                                 0$                                 0$                                 28$                              10$                            2$                          
52
53 Other Working Capital 1,567$                   1,085$                  261$                     0$                        0$                      1$                      160$                  58$                  3$                   
54 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
55 Demand 608$                                 276$                                 150$                                ‐$                             0$                                 0$                                 130$                            52$                            ‐$                       
56 Customer 959$                                 808$                                 110$                                0$                                 0$                                 1$                                 30$                              6$                              3$                          
57
58 LILO, Other Rate Base items 56,701$                30,057$                12,452$               2$                        6$                      101$                  10,089$            3,996$            (2)$                  
59 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
60 Demand 57,290$                            30,553$                           12,520$                          2$                                 6$                                 101$                            10,108$                      3,999$                      ‐$                       
61 Customer (589)$                                (496)$                               (68)$                                 (0)$                               (0)$                               (0)$                               (19)$                             (4)$                             (2)$                         
62
63 Total Utility Rate Base 4,498,588$           2,572,985$          778,199$             259$                    520$                  3,711$              536,018$          202,699$        5,337$         
64 Energy 2,314$                              349$                                 362$                                (30)$                             (11)$                             ‐$                             2,181$                         (502)$                        (36)$                       
65 Demand 2,984,543$                      1,306,263$                     603,876$                        71$                              330$                            2,668$                         480,904$                    191,354$                 218$                      
66 Customer 1,511,731$                      1,266,373$                     173,961$                        219$                            201$                            1,043$                         52,933$                      11,846$                    5,155$                  



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Operating & Maintenance Expense 243,000$               160,487$           35,379$             15$                     64$                     266$                  29,198$             11,130$             779$                   
2 Energy 2,380$                             1,445$                         537$                            3$                                 1$                                 ‐$                             343$                            48$                               3$                                
3 Demand 101,136$                         48,315$                       21,972$                       2$                                 12$                               92$                               17,940$                       7,121$                         3$                                
4 Customer 139,483$                         110,728$                    12,871$                       10$                               51$                               174$                            10,914$                       3,961$                         773$                           
5
6 Property & Sundry Taxes 63,840$                 39,557$              12,159$              4$                         8$                         58$                       8,659$                3,302$                93$                      
7 Energy ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
8 Demand 41,115$                           20,621$                       9,464$                         1$                                 5$                                 40$                               7,865$                         3,119$                         ‐$                            
9 Customer 22,725$                           18,936$                       2,695$                         4$                                 3$                                 19$                               793$                            183$                            93$                              
10
11 Depreciation Expense 181,504$               109,620$            29,043$              16$                       26$                       146$                    19,828$              7,073$                237$                   
12 Energy ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
13 Demand 99,884$                           43,047$                       19,154$                       1$                                 10$                               97$                               15,799$                       6,261$                         ‐$                            
14 Customer 81,619$                           66,573$                       9,889$                         14$                               16$                               50$                               4,029$                         812$                            237$                           
15
16 Amortization Expense 42,339$                 24,859$              9,165$                6$                         8$                         42$                       4,827$                1,943$                67$                      
17 Energy (90)$                                  (55)$                             (20)$                             (0)$                                (0)$                                ‐$                             (13)$                             (2)$                                (0)$                               
18 Demand 23,347$                           11,264$                       4,949$                         0$                                 3$                                 27$                               4,069$                         1,612$                         ‐$                            
19 Customer 19,082$                           13,650$                       4,236$                         5$                                 6$                                 15$                               770$                            333$                            67$                              
20
21 Other Operating Revenue (113,411)$              (40,773)$            (15,448)$            (2)$                       (9)$                       (120)$                  (12,401)$            (4,885)$               (28)$                    
22 Energy ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
23 Demand (107,272)$                       (35,789)$                     (14,840)$                     (1)$                                (8)$                                (114)$                           (12,019)$                     (4,757)$                        ‐$                            
24 Customer (6,139)$                            (4,984)$                        (608)$                           (1)$                                (2)$                                (6)$                                (382)$                           (128)$                           (28)$                            
25



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

26 Income Tax 44,864$                 28,824$              8,463$                2$                         6$                         40$                       6,089$                2,325$                62$                      
27 Energy (256)$                                (156)$                           (58)$                             (0)$                                (0)$                                ‐$                             (37)$                             (5)$                                (0)$                               
28 Demand 27,938$                           14,664$                       6,586$                         0$                                 3$                                 27$                               5,445$                         2,158$                         ‐$                            
29 Customer 17,183$                           14,315$                       1,934$                         2$                                 3$                                 13$                               680$                            172$                            62$                              
30
31 Earned Return 310,054$               185,918$            53,128$              17$                       39$                       266$                    37,814$              14,386$              414$                   
32 Energy (1,711)$                            (1,039)$                        (386)$                           (2)$                                (1)$                                ‐$                             (247)$                           (35)$                             (2)$                               
33 Demand 197,088$                         91,415$                       40,605$                       3$                                 22$                               180$                            33,520$                       13,270$                       ‐$                            
34 Customer 114,678$                         95,541$                       12,909$                       16$                               18$                               86$                               4,541$                         1,150$                         416$                           
35
36 Total Cost of Service Margin 772,189$               508,492$            131,889$            57$                       142$                    697$                    94,013$              35,275$              1,623$               
37 Energy 322$                                 196$                            73$                               0$                                 0$                                 ‐$                             47$                               7$                                 0$                                
38 Demand 383,237$                         193,537$                    87,891$                       6$                                 47$                               348$                            72,620$                       28,785$                       3$                                
39 Customer 388,631$                         314,760$                    43,925$                       51$                               95$                               349$                            21,347$                       6,483$                         1,620$                        
40
41 Cost of Gas Sold (Including Gas Lost) 475,684$               287,646$            111,133$            433$                    135$                    267$                    67,966$              7,458$                646$                   
42 Energy 475,684$                         287,646$                    111,133$                    433$                            135$                            267$                            67,966$                       7,458$                         646$                           
43 Demand ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
44 Customer ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
45
46 Total Utility Revenue Requirement 1,247,873$            796,138$            243,022$            490$                    277$                    964$                    161,979$            42,733$              2,269$               
47 Energy 476,006$                         287,842$                    111,206$                    433$                            135$                            267$                            68,013$                       7,465$                         646$                           
48 Demand 383,237$                         193,537$                    87,891$                       6$                                 47$                               348$                            72,620$                       28,785$                       3$                                
49 Customer 388,631$                         314,760$                    43,925$                       51$                               95$                               349$                            21,347$                       6,483$                         1,620$                        



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ FUNCTIONALIZATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1  Gas Supply OperaƟons (24,827)$         (15,068)$        (5,598)$      (30)$          (11)$               ‐$                    (3,582)$        (502)$           (36)$            
2 Energy (24,827)$                (15,068)$                (5,598)$             (30)$                 (11)$                     ‐$                             (3,582)$               (502)$                  (36)$                    
3 Demand ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
4 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
5
6  LNG Storage Tilbury 466,786$        36,256$          14,884$     ‐$          8$                  ‐$                    12,022$       4,757$         ‐$            
7 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
8 Demand 466,786$               36,256$                  14,884$            ‐$                 8$                         ‐$                             12,022$              4,757$                ‐$                    
9 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
10
11  LNG Storage Mt. Hayes 187,640$        99,978$          41,043$     ‐$          21$                328$                   33,152$       13,117$       ‐$            
12 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
13 Demand 187,640$               99,978$                  41,043$            ‐$                 21$                      328$                            33,152$              13,117$              ‐$                    
14 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
15
16 Transmission 1,239,328$     660,319$       271,074$   34$           139$              2,169$                218,956$     86,636$       ‐$            
17 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
18 Demand 1,239,328$            660,319$               271,074$          34$                  139$                    2,169$                         218,956$            86,636$              ‐$                    
19 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
20



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ FUNCTIONALIZATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

21 Distribution 2,487,976$     1,702,514$    420,829$   220$         311$              1,093$                262,869$     95,283$       4,857$        
22 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
23 Demand 1,018,020$            467,911$               249,904$          2$                    134$                    120$                            214,638$            85,312$              ‐$                    
24 Customer 1,469,956$            1,234,603$            170,925$          218$                178$                    973$                            48,231$              9,971$                4,857$               
25
26 Marketing 78,754$           46,350$          27,406$     35$           32$                60$                     2,809$         1,801$         260$           
27 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
28 Demand 72,770$                  41,800$                  26,971$            35$                  29$                      50$                              2,135$                1,532$                218$                   
29 Customer 5,984$                    4,550$                    435$                  0$                    3$                         10$                              673$                    269$                    43$                     
30
31 Customer Accounting 62,932$           42,637$          8,561$        0$              20$                60$                     9,792$         1,607$         255$           
32 Energy 27,141$                  15,418$                  5,960$               ‐$                 ‐$                     ‐$                             5,764$                ‐$                     ‐$                    
33 Demand ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
34 Customer 35,792$                  27,220$                  2,601$               0$                    20$                      60$                              4,028$                1,607$                255$                   
35
36 Total Utility Rate Base 4,498,588$     2,572,985$    778,199$   259$         520$              3,711$                536,018$     202,699$     5,337$        
37 Energy 2,314$                    349$                       362$                  (30)$                 (11)$                     ‐$                             2,181$                (502)$                  (36)$                    
38 Demand 2,984,543$            1,306,263$            603,876$          71$                  330$                    2,668$                         480,904$            191,354$            218$                   
39 Customer 1,511,731$            1,266,373$            173,961$          219$                201$                    1,043$                         52,933$              11,846$              5,155$               



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ FUNCTIONALIZATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1  Gas Supply OperaƟons 322$                  196$                  73$                    0$                      0$                      ‐$                   47$                    7$                      0$                    
2 Energy 322$                            196$                            73$                              0$                                 0$                                 ‐$                             47$                              7$                                0$                           
3 Demand ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
4 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
5
6  LNG Storage Tilbury 35,054$             19,602$            7,344$               1$                      4$                      ‐$                   5,818$               2,284$              ‐$               
7 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
8 Demand 35,054$                      19,602$                      7,344$                        1$                                 4$                                 ‐$                             5,818$                        2,284$                        ‐$                       
9 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
10
11  LNG Storage Mt. Hayes 7,469$                3,980$               1,634$               ‐$                   1$                      13$                    1,320$               522$                 ‐$               
12 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
13 Demand 7,469$                        3,980$                        1,634$                        ‐$                             1$                                 13$                              1,320$                        522$                           ‐$                       
14 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
15
16 Transmission 155,524$           82,864$            34,017$            4$                      17$                    272$                  27,477$            10,872$            ‐$               
17 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
18 Demand 155,524$                    82,864$                      34,017$                      4$                                 17$                              272$                            27,477$                      10,872$                     ‐$                       
19 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ FUNCTIONALIZATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

21 Distribution 465,967$           321,558$          78,212$            47$                    61$                    240$                  47,987$            16,970$            892$              
22 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
23 Demand 184,258$                    86,555$                      44,550$                      1$                                 24$                              62$                              37,978$                      15,087$                     ‐$                       
24 Customer 281,709$                    235,003$                    33,662$                      46$                              37$                              179$                            10,009$                      1,883$                        892$                      
25
26 Marketing 46,871$             33,916$            6,177$               5$                      24$                    69$                    4,502$               1,883$              296$              
27 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
28 Demand 932$                            535$                            345$                            0$                                 0$                                 1$                                 27$                              20$                             3$                           
29 Customer 45,939$                      33,380$                      5,831$                        4$                                 24$                              69$                              4,475$                        1,863$                        293$                      
30
31 Customer Accounting 60,982$             46,377$            4,432$               1$                      34$                    102$                  6,864$               2,738$              435$              
32 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
33 Demand ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
34 Customer 60,982$                      46,377$                      4,432$                        1$                                 34$                              102$                            6,864$                        2,738$                        435$                      
35
36 Total Utility Cost of Service 772,189$           508,492$          131,889$          57$                    142$                  697$                  94,013$            35,275$            1,623$          
37 Energy 322$                            196$                            73$                              0$                                 0$                                 ‐$                             47$                              7$                                0$                           
38 Demand 383,237$                    193,537$                    87,891$                      6$                                 47$                              348$                            72,620$                      28,785$                     3$                           
39 Customer 388,631$                    314,760$                    43,925$                      51$                              95$                              349$                            21,347$                      6,483$                        1,620$                   



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 7
Rate Design Filing_Common Rates_ 2016 Test Year
CLASSIFICATION SUMMARY (000's)

Line 
No. Particulars Total  RATE 1  RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Billing Determinants
2
3 Sales Volume (TJ) 163,288              72,466          28,012          130                47                    13,189            27,090          15,663        6,691         
4 Midstream Sales Volume (TJ) 120,882              72,399          27,942          130                47                    ‐                   18,037          2,173          155              
5 Commodity Sales Volume (TJ) 107,522              65,258          24,245          130                47                    ‐                   15,515          2,173          155              
6 Average No. of Customers 979,066              886,652        84,737          18                   15                    26                    6,709             796             113              
7
8 Cost of Service Margin 772,189$            508,492$       131,889$      57$                 142$                 697$                 94,013$         35,275$      1,623$         
9 Energy 322$                              196$                       73$                        0$                          0$                             ‐$                            47$                         7$                        0$                       

10 Unit Energy Charge ($/GJ) 0.002 0.003 0.003 0.003 0.003 0.000 0.002 0.000 0.000

11 Demand 383,237$                      193,537$               87,891$                 6$                          47$                           348$                         72,620$                 28,785$              3$                       

12 Unit Demand Charge ($/GJ) 2.347 2.671 3.138 0.047 1.002 0.026 2.681 1.838 0.000

13 Customer 388,631$                      314,760$               43,925$                 51$                        95$                           349$                         21,347$                 6,483$                1,620$               

14 Unit Customer Charge ($/Cust/Day) 1.087 0.972 1.419 7.748 17.344 36.779 3.182 8.145 14.335

15
16 Unit Cost of Service Margin ($/GJ) 4.729 7.017 4.708 0.443 3.035 0.053 3.470 2.252 0.243

17
18 Cost of Gas ‐ Commodity & Midstream 475,684$            287,646$       111,133$      433$               135$                 267$                 67,966$         7,458$        646$            
19 Energy 475,684$                      287,646$               111,133$              433$                      135$                         267$                         67,966$                 7,458$                646$                   

20 Demand ‐$                                 ‐$                          ‐$                         ‐$                         ‐$                            ‐$                            ‐$                          ‐$                      ‐$                      

21 Customer ‐$                                 ‐$                          ‐$                         ‐$                         ‐$                            ‐$                            ‐$                          ‐$                      ‐$                      

22 Unit Cost of Gas ‐ Commodity ($/GJ) 2.913 3.969 3.967 3.333 2.885 0.020 2.509 0.476 0.097

23
24 Total Utility Cost of Service 1,247,873$         796,138$       243,022$      490$               277$                 964$                 161,979$       42,733$      2,269$         
25 Energy 476,006$                      287,842$               111,206$              433$                      135$                         267$                         68,013$                 7,465$                646$                   

26 Demand 383,237$                      193,537$               87,891$                 6$                          47$                           348$                         72,620$                 28,785$              3$                       

27 Customer 388,631$                      314,760$               43,925$                 51$                        95$                           349$                         21,347$                 6,483$                1,620$               

28 Unit Cost of Service ($/GJ) 7.642 10.986 8.676 3.776 5.920 0.073 5.979 2.728 0.339

29
30 Total Revenues @ Proposed Rates 1,347,460$         763,073$       244,259$      713$               375$                 14,545$           199,784$       91,451$      33,261$      
31 Unit Rate ($/GJ) 8.252 10.530 8.720 5.491 8.003 1.103 7.375 5.839 4.971

32
33 Total Revenue Margin @ Proposed Rates 772,189$            475,427$       133,126$      280$               240$                 14,278$           98,451$         39,417$      10,971$      
34 Unit Rate ($/GJ) 4.729 6.561 4.752 2.158 5.118 1.083 3.634 2.517 1.640
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study
Rate Design Filing_Common Rates_ 2016 Test Year Schedule 1
SUMMARY  (000's)
Discussion Point: Tilbury Expansion Project included using 2018 Forecast Costs and Revenue

Line 
No. Particulars Reference Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 REVENUE TO COST
2 Total Revenue at Proposed 2016 Common Rates Line 3 + Line 4 1,294,195$            730,278$            235,076$            694$              358$            13,560$           192,992$          88,732$           32,504$             
3 Revenue Margin at Proposed 2016 Common Rates 718,924$               442,632$            123,943$            261$              223$            13,293$           91,660$            36,698$           10,214$             
4 Total Cost of Gas 575,271$               287,646$            111,133$            433$              135$            267$                 101,332$          52,034$           22,290$             
5
6 COST OF SERVICE
7 Total Utility Cost of Service Line 8 + Line 9 1,365,462$            808,340$            245,990$            492$              280$            967$                 197,402$          88,072$           23,918$             
8 Cost of Service Margin 790,191$               520,694$            134,857$            59$                145$            700$                 96,070$            36,038$           1,629$               
9 Total Cost of Gas 575,271$               287,646$            111,133$            433$              135$            267$                 101,332$          52,034$           22,290$             
10
11 SURPLUS / DEFICIT
12 Total Surplus / (Deficit) Line 2 ‐ Line 7 (71,267)$               
13 % Increase to Equal Allocated Costs ‐ Line 12 / Line 3 9.9% Effect of major project additions to COSA model
14
15 REVENUES (adjusted to equal COS)
16 Total Adjusted Revenue at Proposed 2016 Common Rates Line 4 + Line 17 1,365,462$            774,156$            247,363$            720$              380$            14,878$           202,079$          92,370$           33,516$             
17 Total Adjusted Revenue Margin at Proposed 2016 Common Rates Line 3 x (1 + Line 13) 790,191$               486,510$            136,230$            287$              245$            14,611$           100,746$          40,336$           11,227$             
18
19 REVENUES (adjusted for R/C ratio's) Line 16 1,365,462$            774,156$            247,363$            720$              380$            14,878$           202,079$          92,370$           33,516$             
20 COST OF SERVICE (adjusted for R/C ratio's) Line 7 1,365,462$            808,340$            245,990$            492$              280$            967$                 197,402$          88,072$           23,918$             
21
22 REVENUE TO COST RATIO
23 Revenue to Cost Ratio Line 19 / Line 20 100% 96% 101% 136% 102% 105%
24
25 REVENUE REBALANCING
26 Adjustment ‐$                        ‐$                     ‐$                     ‐$               ‐$             ‐$                  ‐$                   ‐$                 ‐$                   
27 Total Revenue at Proposed Rates Line 16 + Line 26 1,365,462$            774,156$            247,363$            720$              380$            14,878$           202,079$          92,370$           33,516$             
28 Total Revenue Margin at Proposed Rates Line 17 + Line 26 790,191$               486,510$            136,230$            287$              245$            14,611$           100,746$          40,336$           11,227$             
29
30 PROPOSED REVENUE TO COST RATIO
31 Revenue to Cost Ratio at Proposed Rates 100% 96% 101% 136% 102% 105%
32
33 Note: 
34 1. Lines 2, 7, 16, 19, 20, 27 include the imputed Cost of Gas for Rates 23, 25 and 27. This is shown only for the purposes of presenting the Revenue to Cost Ratios
35      Rates 23, 25 and 27 do not pay for commodity and midstream charges. 
36 2. Rate 4 is a seasonal service and Rates 22 and Rate7/27 are interruptible customer classes. The revenue to cost ratio for Rate 4, Rate 22 and Rate 7/27 are not shown in the schedule above as
37      these rate classes do not drive system capacity additions and therefore, no demand‐related costs are allocated to these customer classes in the COSA Study.
38 3. Revenue Margin includes UAF allocation to rate classes.



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 2
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE FUNCTIONALIZATION  (000's)
Discussion Point: Tilbury Expansion Project included using 2018 Forecast Costs and Reve

Line 
No. Particulars Total

Gas 
Supply 

Operation

LNG 
Storage 
Tilbury

LNG 
Storage 

Mt. Hayes Transmission Distribution Marketing
Customer 
Accounting

1 Total Operating & Maintenance Expense 241,246$       2,385$         12,413$         3,580$           34,566$            108,589$       31,132$       48,580$        
2 Property & Sundry Taxes 66,459$          ‐$             1,993$           387$               22,586$            41,493$         ‐$             ‐$              
3 Depreciation Expense 180,895$       ‐$             19,486$         6,658$           40,522$            105,483$       ‐$             8,746$          
4 Amortization Expense 42,339$          (90)$             2,394$           44$                 7,759$               21,561$         9,573$         1,099$          
5 Other Operating Revenue  (98,205)$        ‐$             (24,539)$        (18,039)$        (47,061)$           (6,252)$          ‐$             (2,314)$         
6 Income Tax 44,834$          (250)$           4,125$           1,892$           12,515$            25,124$         794$            635$             
7 Earned Return 312,623$       (1,714)$       33,991$         12,953$         85,657$            171,956$       5,436$         4,344$          
8 Total Cost of Service Margin 790,191$       332$            49,864$         7,475$           156,544$          467,953$       46,934$      61,090$        
9
10 Cost of Gas ‐ Commodity & Midstream 477,714$       477,714$    ‐$               ‐$               ‐$                   ‐$                ‐$             ‐$              
11 Total Utility Revenue Requirement 1,267,905$    478,046$    49,864$         7,475$           156,544$          467,953$       46,934$      61,090$        



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)
Discussion Point: Tilbury Expansion Project included using 2018 Forecast Costs and Revenue

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Gas Plant in Service
2 Total Gas Plant in Service 6,457,325$           3,792,592$          1,112,798$          372$                    745$                  5,344$              786,147$          298,031$        7,364$         
3 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
4 Demand 4,167,299$                      1,868,516$                     852,507$                        54$                              445$                            3,850$                         707,489$                    280,505$                 ‐$                       
5 Customer 2,290,026$                      1,924,076$                     260,290$                        318$                            299$                            1,494$                         78,658$                      17,526$                    7,364$                  
6
7 Total Accumulated Depreciation (1,775,938)$         (1,116,788)$         (320,220)$            (101)$                  (220)$                (1,523)$             (226,861)$         (86,073)$         (1,958)$        
8 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
9 Demand (1,092,703)$                    (540,058)$                       (245,264)$                       (17)$                             (128)$                           (1,120)$                       (203,317)$                  (80,604)$                  ‐$                       
10 Customer (683,235)$                        (576,730)$                       (74,956)$                         (84)$                             (92)$                             (403)$                           (23,544)$                     (5,469)$                    (1,958)$                 
11
12 TOTAL Net Plant 4,681,387$           2,675,804$          792,577$             271$                    525$                  3,821$              559,287$          211,958$        5,406$         
13 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
14 Demand 3,074,597$                      1,328,457$                     607,243$                        38$                              317$                            2,730$                         504,173$                    199,901$                 ‐$                       
15 Customer 1,606,791$                      1,347,347$                     185,334$                        234$                            207$                            1,091$                         55,114$                      12,057$                    5,406$                  
16
17 Contributions In Aid of Construction
18 Total Gas Plant in Service (424,193)$             (269,742)$            (78,417)$              (28)$                     (51)$                   (366)$                (54,498)$           (20,574)$         (518)$           
19 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
20 Demand (256,244)$                        (128,185)$                       (59,098)$                         (4)$                               (31)$                             (262)$                           (49,167)$                     (19,497)$                  ‐$                       
21 Customer (167,949)$                        (141,557)$                       (19,319)$                         (24)$                             (20)$                             (104)$                           (5,331)$                       (1,077)$                    (518)$                    
22
23 Total Accumulated Depreciation 143,125$              91,353$                26,344$               10$                      17$                    120$                  18,230$            6,872$            179$               
24 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
25 Demand 85,145$                            42,487$                           19,676$                          1$                                 10$                              84$                              16,387$                      6,499$                      ‐$                       
26 Customer 57,979$                            48,866$                           6,668$                             8$                                 7$                                 36$                              1,842$                         373$                         179$                      
27
28 TOTAL Net Plant (281,069)$             (178,389)$            (52,072)$              (19)$                     (33)$                   (246)$                (36,268)$           (13,702)$         (339)$           
29 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
30 Demand (171,099)$                        (85,698)$                         (39,422)$                         (3)$                               (21)$                             (178)$                           (32,780)$                     (12,998)$                  ‐$                       
31 Customer (109,970)$                        (92,691)$                         (12,651)$                         (16)$                             (13)$                             (68)$                             (3,488)$                       (704)$                        (339)$                    
32



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)
Discussion Point: Tilbury Expansion Project included using 2018 Forecast Costs and Revenue

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

33 13 Month Adjustment 3,685$                   2,187$                  730$                     0$                        0$                      4$                      548$                  212$                3$                   
34 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
35 Demand 2,820$                              1,462$                             632$                                0$                                 0$                                 3$                                 517$                            205$                         ‐$                       
36 Customer 865$                                 725$                                 98$                                  0$                                 0$                                 1$                                 31$                              7$                              3$                          
37
38 Work in Process, no AFUDC 35,156$                20,869$                6,961$                  2$                        4$                      38$                    5,231$              2,024$            27$                 
39 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
40 Demand 26,906$                            13,949$                           6,029$                             0$                                 3$                                 33$                              4,937$                         1,955$                      ‐$                       
41 Customer 8,250$                              6,920$                             932$                                1$                                 1$                                 6$                                 294$                            68$                            27$                        
42
43 Unamortized Deferred Charges 29,774$                20,387$                16,749$               2$                        17$                    (3)$                     (3,491)$             (1,992)$           239$               
44 Energy 1,130$                              (369)$                               95$                                  (31)$                             (11)$                             ‐$                             2,010$                         (526)$                        (37)$                       
45 Demand 22,310$                            16,215$                           16,336$                          34$                              23$                              (17)$                             (6,484)$                       (1,879)$                    218$                      
46 Customer 6,333$                              4,541$                             319$                                (0)$                               5$                                 14$                              983$                            413$                         59$                        
47
48 Cash Working Capital 2,129$                   1,316$                  428$                     1$                        1$                      1$                      302$                  75$                  4$                   
49 Energy 1,183$                              718$                                 267$                                1$                                 1$                                 ‐$                             171$                            24$                            2$                          
50 Demand 560$                                 289$                                 126$                                0$                                 0$                                 1$                                 103$                            41$                            ‐$                       
51 Customer 387$                                 309$                                 36$                                  0$                                 0$                                 0$                                 29$                              10$                            2$                          
52
53 Other Working Capital 1,567$                   1,085$                  261$                     0$                        0$                      1$                      160$                  58$                  3$                   
54 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
55 Demand 608$                                 276$                                 150$                                ‐$                             0$                                 0$                                 130$                            52$                            ‐$                       
56 Customer 959$                                 808$                                 110$                                0$                                 0$                                 1$                                 30$                              6$                              3$                          
57
58 LILO, Other Rate Base items 56,701$                30,057$                12,452$               2$                        6$                      101$                  10,089$            3,996$            (2)$                  
59 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
60 Demand 57,290$                            30,553$                           12,520$                          2$                                 6$                                 101$                            10,108$                      3,999$                      ‐$                       
61 Customer (589)$                                (496)$                               (68)$                                 (0)$                               (0)$                               (0)$                               (19)$                             (4)$                             (2)$                         
62
63 Total Utility Rate Base 4,529,330$           2,573,318$          778,086$             260$                    520$                  3,717$              535,859$          202,628$        5,341$         
64 Energy 2,313$                              349$                                 361$                                (30)$                             (11)$                             ‐$                             2,181$                         (502)$                        (36)$                       
65 Demand 3,013,992$                      1,305,505$                     603,615$                        71$                              330$                            2,673$                         480,704$                    191,276$                 218$                      
66 Customer 1,513,026$                      1,267,464$                     174,110$                        219$                            201$                            1,044$                         52,974$                      11,854$                    5,159$                  



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)
Discussion Point: Tilbury Expansion Project included using 2018 Forecast Costs and Revenue

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Operating & Maintenance Expense 241,246$               160,558$           35,343$             15$                     64$                     266$                  29,172$             11,119$             780$                   
2 Energy 2,385$                             1,448$                         538$                            3$                                 1$                                 ‐$                             344$                            48$                               3$                                
3 Demand 99,082$                           48,148$                       21,908$                       2$                                 12$                               92$                               17,890$                       7,101$                         3$                                
4 Customer 139,778$                         110,963$                    12,898$                       10$                               51$                               174$                            10,938$                       3,970$                         774$                           
5
6 Property & Sundry Taxes 66,459$                 39,786$              12,082$              4$                         8$                         61$                       8,549$                3,253$                97$                      
7 Energy ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
8 Demand 42,785$                           20,059$                       9,275$                         1$                                 5$                                 42$                               7,722$                         3,062$                         ‐$                            
9 Customer 23,674$                           19,726$                       2,807$                         4$                                 3$                                 19$                               826$                            191$                            97$                              
10
11 Depreciation Expense 180,895$               109,624$            29,041$              16$                       26$                       146$                    19,826$              7,072$                237$                   
12 Energy ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
13 Demand 99,259$                           43,037$                       19,151$                       1$                                 10$                               97$                               15,797$                       6,260$                         ‐$                            
14 Customer 81,636$                           66,587$                       9,891$                         14$                               16$                               50$                               4,029$                         812$                            237$                           
15
16 Amortization Expense 42,339$                 24,868$              9,160$                6$                         8$                         42$                       4,823$                1,942$                67$                      
17 Energy (90)$                                  (55)$                             (20)$                             (0)$                                (0)$                                ‐$                             (13)$                             (2)$                                (0)$                               
18 Demand 23,307$                           11,241$                       4,941$                         0$                                 3$                                 27$                               4,063$                         1,610$                         ‐$                            
19 Customer 19,122$                           13,682$                       4,240$                         5$                                 6$                                 15$                               773$                            334$                            68$                              
20
21 Other Operating Revenue (98,205)$                (40,773)$            (15,448)$            (2)$                       (9)$                       (120)$                  (12,401)$            (4,885)$               (28)$                    
22 Energy ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
23 Demand (92,066)$                          (35,789)$                     (14,840)$                     (1)$                                (8)$                                (114)$                           (12,019)$                     (4,757)$                        ‐$                            
24 Customer (6,139)$                            (4,984)$                        (608)$                           (1)$                                (2)$                                (6)$                                (382)$                           (128)$                           (28)$                            
25



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)
Discussion Point: Tilbury Expansion Project included using 2018 Forecast Costs and Revenue

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

26 Income Tax 44,834$                 28,727$              8,498$                2$                         6$                         39$                       6,133$                2,345$                61$                      
27 Energy (250)$                                (152)$                           (56)$                             (0)$                                (0)$                                ‐$                             (36)$                             (5)$                                (0)$                               
28 Demand 28,285$                           14,883$                       6,663$                         0$                                 3$                                 26$                               5,504$                         2,182$                         ‐$                            
29 Customer 16,800$                           13,997$                       1,891$                         2$                                 3$                                 13$                               665$                            168$                            61$                              
30
31 Earned Return 312,623$               197,903$            56,179$              18$                       43$                       267$                    39,968$              15,191$              415$                   
32 Energy (1,714)$                            (1,040)$                        (386)$                           (2)$                                (1)$                                ‐$                             (247)$                           (35)$                             (2)$                               
33 Demand 199,352$                         103,145$                    43,622$                       4$                                 25$                               181$                            35,663$                       14,074$                       ‐$                            
34 Customer 114,984$                         95,798$                       12,944$                       16$                               18$                               86$                               4,553$                         1,153$                         417$                           
35
36 Total Cost of Service Margin 790,191$               520,694$            134,857$            59$                       145$                    700$                    96,070$              36,038$              1,629$               
37 Energy 332$                                 201$                            75$                               0$                                 0$                                 ‐$                             48$                               7$                                 0$                                
38 Demand 400,005$                         204,724$                    90,720$                       8$                                 50$                               350$                            74,620$                       29,532$                       3$                                
39 Customer 389,854$                         315,769$                    44,062$                       51$                               95$                               350$                            21,402$                       6,499$                         1,625$                        
40
41 Cost of Gas Sold (Including Gas Lost) 475,684$               287,646$            111,133$            433$                    135$                    267$                    67,966$              7,458$                646$                   
42 Energy 475,684$                         287,646$                    111,133$                    433$                            135$                            267$                            67,966$                       7,458$                         646$                           
43 Demand ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
44 Customer ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
45
46 Total Utility Revenue Requirement 1,265,875$            808,340$            245,990$            492$                    280$                    967$                    164,036$            43,496$              2,275$               
47 Energy 476,016$                         287,847$                    111,208$                    433$                            135$                            267$                            68,014$                       7,465$                         646$                           
48 Demand 400,005$                         204,724$                    90,720$                       8$                                 50$                               350$                            74,620$                       29,532$                       3$                                
49 Customer 389,854$                         315,769$                    44,062$                       51$                               95$                               350$                            21,402$                       6,499$                         1,625$                        



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: Tilbury Expansion Project included using 2018 Forecast Costs and Revenue

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1  Gas Supply OperaƟons (24,828)$         (15,069)$        (5,598)$      (30)$          (11)$               ‐$                    (3,583)$        (502)$           (36)$            
2 Energy (24,828)$                (15,069)$                (5,598)$             (30)$                 (11)$                     ‐$                             (3,583)$               (502)$                  (36)$                    
3 Demand ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
4 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
5
6  LNG Storage Tilbury 492,473$        33,558$          13,776$     ‐$          7$                  ‐$                    11,127$       4,403$         ‐$            
7 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
8 Demand 492,473$               33,558$                  13,776$            ‐$                 7$                         ‐$                             11,127$              4,403$                ‐$                    
9 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
10
11  LNG Storage Mt. Hayes 187,664$        99,991$          41,048$     ‐$          21$                328$                   33,156$       13,119$       ‐$            
12 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
13 Demand 187,664$               99,991$                  41,048$            ‐$                 21$                      328$                            33,156$              13,119$              ‐$                    
14 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
15
16 Transmission 1,241,012$     661,216$       271,443$   34$           139$              2,172$                219,254$     86,754$       ‐$            
17 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
18 Demand 1,241,012$            661,216$               271,443$          34$                  139$                    2,172$                         219,254$            86,754$              ‐$                    
19 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
20



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: Tilbury Expansion Project included using 2018 Forecast Costs and Revenue

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

21 Distribution 2,491,324$     1,704,635$    421,451$   220$         312$              1,096$                263,303$     95,447$       4,861$        
22 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
23 Demand 1,020,073$            468,941$               250,377$          2$                    134$                    122$                            215,031$            85,468$              ‐$                    
24 Customer 1,471,251$            1,235,694$            171,074$          218$                178$                    974$                            48,272$              9,979$                4,861$               
25
26 Marketing 78,754$           46,350$          27,406$     35$           32$                60$                     2,809$         1,801$         260$           
27 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
28 Demand 72,770$                  41,800$                  26,971$            35$                  29$                      50$                              2,135$                1,532$                218$                   
29 Customer 5,984$                    4,551$                    435$                  0$                    3$                         10$                              673$                    269$                    43$                     
30
31 Customer Accounting 62,932$           42,637$          8,561$        0$              20$                60$                     9,792$         1,607$         255$           
32 Energy 27,141$                  15,418$                  5,960$               ‐$                 ‐$                     ‐$                             5,764$                ‐$                     ‐$                    
33 Demand ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
34 Customer 35,791$                  27,219$                  2,601$               0$                    20$                      60$                              4,028$                1,607$                255$                   
35
36 Total Utility Rate Base 4,529,330$     2,573,318$    778,086$   260$         520$              3,717$                535,859$     202,628$     5,341$        
37 Energy 2,313$                    349$                       361$                  (30)$                 (11)$                     ‐$                             2,181$                (502)$                  (36)$                    
38 Demand 3,013,992$            1,305,505$            603,615$          71$                  330$                    2,673$                         480,704$            191,276$            218$                   
39 Customer 1,513,026$            1,267,464$            174,110$          219$                201$                    1,044$                         52,974$              11,854$              5,159$               



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: Tilbury Expansion Project included using 2018 Forecast Costs and Revenue

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1  Gas Supply OperaƟons 332$                  201$                  75$                    0$                      0$                      ‐$                   48$                    7$                      0$                    
2 Energy 332$                            201$                            75$                              0$                                 0$                                 ‐$                             48$                              7$                                0$                           
3 Demand ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
4 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
5
6  LNG Storage Tilbury 49,864$             29,799$            9,725$               2$                      7$                      ‐$                   7,447$               2,884$              ‐$               
7 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
8 Demand 49,864$                      29,799$                      9,725$                        2$                                 7$                                 ‐$                             7,447$                        2,884$                        ‐$                       
9 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
10
11  LNG Storage Mt. Hayes 7,475$                3,983$               1,635$               ‐$                   1$                      13$                    1,321$               523$                 ‐$               
12 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
13 Demand 7,475$                        3,983$                        1,635$                        ‐$                             1$                                 13$                              1,321$                        523$                           ‐$                       
14 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
15
16 Transmission 156,544$           83,407$            34,240$            4$                      18$                    274$                  27,657$            10,943$            ‐$               
17 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
18 Demand 156,544$                    83,407$                      34,240$                      4$                                 18$                              274$                            27,657$                      10,943$                     ‐$                       
19 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
20



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: Tilbury Expansion Project included using 2018 Forecast Costs and Revenue

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

21 Distribution 467,953$           322,881$          78,560$            47$                    61$                    242$                  48,213$            17,053$            896$              
22 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
23 Demand 185,190$                    87,000$                      44,774$                      1$                                 24$                              62$                              38,168$                      15,162$                     ‐$                       
24 Customer 282,762$                    235,882$                    33,786$                      46$                              37$                              180$                            10,045$                      1,891$                        896$                      
25
26 Marketing 46,934$             33,963$            6,181$               5$                      25$                    69$                    4,509$               1,885$              296$              
27 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
28 Demand 932$                            535$                            345$                            0$                                 0$                                 1$                                 27$                              20$                             3$                           
29 Customer 46,002$                      33,428$                      5,836$                        4$                                 24$                              69$                              4,482$                        1,866$                        293$                      
30
31 Customer Accounting 61,090$             46,459$            4,440$               1$                      34$                    102$                  6,876$               2,743$              436$              
32 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
33 Demand ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
34 Customer 61,090$                      46,459$                      4,440$                        1$                                 34$                              102$                            6,876$                        2,743$                        436$                      
35
36 Total Utility Cost of Service 790,191$           520,694$          134,857$          59$                    145$                  700$                  96,070$            36,038$            1,629$          
37 Energy 332$                            201$                            75$                              0$                                 0$                                 ‐$                             48$                              7$                                0$                           
38 Demand 400,005$                    204,724$                    90,720$                      8$                                 50$                              350$                            74,620$                      29,532$                     3$                           
39 Customer 389,854$                    315,769$                    44,062$                      51$                              95$                              350$                            21,402$                      6,499$                        1,625$                   



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 7
Rate Design Filing_Common Rates_ 2016 Test Year
CLASSIFICATION SUMMARY (000's)
Discussion Point: Tilbury Expansion Project included using 2018 Forecast Costs and Revenue

Line 
No. Particulars Total  RATE 1  RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Billing Determinants
2
3 Sales Volume (TJ) 163,288              72,466          28,012          130                47                    13,189            27,090          15,663        6,691         
4 Midstream Sales Volume (TJ) 120,882              72,399          27,942          130                47                    ‐                   18,037          2,173          155              
5 Commodity Sales Volume (TJ) 107,522              65,258          24,245          130                47                    ‐                   15,515          2,173          155              
6 Average No. of Customers 979,066              886,652        84,737          18                   15                    26                    6,709             796             113              
7
8 Cost of Service Margin 790,191$            520,694$       134,857$      59$                 145$                 700$                 96,070$         36,038$      1,629$         
9 Energy 332$                              201$                       75$                        0$                          0$                             ‐$                            48$                         7$                        0$                       

10 Unit Energy Charge ($/GJ) 0.002 0.003 0.003 0.003 0.003 0.000 0.002 0.000 0.000

11 Demand 400,005$                      204,724$               90,720$                 8$                          50$                           350$                         74,620$                 29,532$              3$                       

12 Unit Demand Charge ($/GJ) 2.450 2.825 3.239 0.058 1.070 0.027 2.754 1.885 0.000

13 Customer 389,854$                      315,769$               44,062$                 51$                        95$                           350$                         21,402$                 6,499$                1,625$               

14 Unit Customer Charge ($/Cust/Day) 1.090 0.975 1.424 7.773 17.386 36.897 3.190 8.165 14.383

15
16 Unit Cost of Service Margin ($/GJ) 4.839 7.185 4.814 0.455 3.108 0.053 3.546 2.301 0.243

17
18 Cost of Gas ‐ Commodity & Midstream 475,684$            287,646$       111,133$      433$               135$                 267$                 67,966$         7,458$        646$            
19 Energy 475,684$                      287,646$               111,133$              433$                      135$                         267$                         67,966$                 7,458$                646$                   

20 Demand ‐$                                 ‐$                          ‐$                         ‐$                         ‐$                            ‐$                            ‐$                          ‐$                      ‐$                      

21 Customer ‐$                                 ‐$                          ‐$                         ‐$                         ‐$                            ‐$                            ‐$                          ‐$                      ‐$                      

22 Unit Cost of Gas ‐ Commodity ($/GJ) 2.913 3.969 3.967 3.333 2.885 0.020 2.509 0.476 0.097

23
24 Total Utility Cost of Service 1,265,875$         808,340$       245,990$      492$               280$                 967$                 164,036$       43,496$      2,275$         
25 Energy 476,016$                      287,847$               111,208$              433$                      135$                         267$                         68,014$                 7,465$                646$                   

26 Demand 400,005$                      204,724$               90,720$                 8$                          50$                           350$                         74,620$                 29,532$              3$                       

27 Customer 389,854$                      315,769$               44,062$                 51$                        95$                           350$                         21,402$                 6,499$                1,625$               

28 Unit Cost of Service ($/GJ) 7.752 11.155 8.782 3.788 5.993 0.073 6.055 2.777 0.340

29
30 Total Revenues @ Proposed Rates 1,365,462$         774,156$       247,363$      720$               380$                 14,878$           202,079$       92,370$      33,516$      
31 Unit Rate ($/GJ) 8.362 10.683 8.831 5.542 8.122 1.128 7.460 5.897 5.009

32
33 Total Revenue Margin @ Proposed Rates 790,191$            486,510$       136,230$      287$               245$                 14,611$           100,746$       40,336$      11,227$      
34 Unit Rate ($/GJ) 4.839 6.714 4.863 2.208 5.237 1.108 3.719 2.575 1.678
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study
Rate Design Filing_Common Rates_ 2016 Test Year Schedule 1
SUMMARY  (000's)

Discussion Point: EGP Project included

Line 
No. Particulars Reference Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 REVENUE TO COST
2 Total Revenue at Proposed 2016 Common Rates Line 3 + Line 4 1,294,195$            730,278$            235,076$            694$              358$            13,560$           192,992$          88,732$           32,504$             
3 Revenue Margin at Proposed 2016 Common Rates 718,924$               442,632$            123,943$            261$              223$            13,293$           91,660$            36,698$           10,214$             
4 Total Cost of Gas 575,271$               287,646$            111,133$            433$              135$            267$                 101,332$          52,034$           22,290$             
5
6 COST OF SERVICE
7 Total Utility Cost of Service Line 8 + Line 9 1,330,163$            785,213$            239,802$            490$              275$            957$                 193,087$          86,454$           23,885$             
8 Cost of Service Margin 754,892$               497,567$            128,669$            57$                140$            690$                 91,754$            34,420$           1,595$               
9 Total Cost of Gas 575,271$               287,646$            111,133$            433$              135$            267$                 101,332$          52,034$           22,290$             
10
11 SURPLUS / DEFICIT
12 Total Surplus / (Deficit) Line 2 ‐ Line 7 (35,968)$               
13 % Increase to Equal Allocated Costs ‐ Line 12 / Line 3 5.0% Effect of major project additions to COSA model
14
15 REVENUES (adjusted to equal COS)
16 Total Adjusted Revenue at Proposed 2016 Common Rates Line 4 + Line 17 1,330,163$            752,423$            241,277$            707$              369$            14,225$           197,578$          90,568$           33,015$             
17 Total Adjusted Revenue Margin at Proposed 2016 Common Rates Line 3 x (1 + Line 13) 754,892$               464,777$            130,144$            274$              234$            13,958$           96,246$            38,534$           10,725$             
18
19 REVENUES (adjusted for R/C ratio's) Line 16 1,330,163$            752,423$            241,277$            707$              369$            14,225$           197,578$          90,568$           33,015$             
20 COST OF SERVICE (adjusted for R/C ratio's) Line 7 1,330,163$            785,213$            239,802$            490$              275$            957$                 193,087$          86,454$           23,885$             
21
22 REVENUE TO COST RATIO
23 Revenue to Cost Ratio Line 19 / Line 20 100% 96% 101% 134% 102% 105%
24
25 REVENUE REBALANCING
26 Adjustment ‐$                        ‐$                     ‐$                     ‐$               ‐$             ‐$                  ‐$                   ‐$                 ‐$                   
27 Total Revenue at Proposed Rates Line 16 + Line 26 1,330,163$            752,423$            241,277$            707$              369$            14,225$           197,578$          90,568$           33,015$             
28 Total Revenue Margin at Proposed Rates Line 17 + Line 26 754,892$               464,777$            130,144$            274$              234$            13,958$           96,246$            38,534$           10,725$             
29
30 PROPOSED REVENUE TO COST RATIO
31 Revenue to Cost Ratio at Proposed Rates 100% 96% 101% 134% 102% 105%
32
33 Note: 
34 1. Lines 2, 7, 16, 19, 20, 27 include the imputed Cost of Gas for Rates 23, 25 and 27. This is shown only for the purposes of presenting the Revenue to Cost Ratios
35      Rates 23, 25 and 27 do not pay for commodity and midstream charges. 
36 2. Rate 4 is a seasonal service and Rates 22 and Rate7/27 are interruptible customer classes. The revenue to cost ratio for Rate 4, Rate 22 and Rate 7/27 are not shown in the schedule above as
37      these rate classes do not drive system capacity additions and therefore, no demand‐related costs are allocated to these customer classes in the COSA Study.
38 3. Revenue Margin includes UAF allocation to rate classes.



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 2
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE FUNCTIONALIZATION  (000's)
Discussion Point: EGP Project included

Line 
No. Particulars Total

Gas 
Supply 

Operation

LNG 
Storage 
Tilbury

LNG 
Storage 

Mt. Hayes Transmission Distribution Marketing
Customer 
Accounting

1 Total Operating & Maintenance Expense 244,413$       2,376$         14,546$         3,481$           37,900$            106,735$       31,011$       48,365$        
2 Property & Sundry Taxes 66,661$          ‐$             1,826$           341$               27,022$            37,472$         ‐$             ‐$              
3 Depreciation Expense 194,369$       ‐$             19,896$         6,554$           55,438$            103,740$       ‐$             8,741$          
4 Amortization Expense 43,429$          (91)$             2,380$           45$                 9,651$               20,802$         9,561$         1,081$          
5 Other Operating Revenue  (187,689)$      ‐$             (39,745)$        (18,039)$        (121,339)$         (6,252)$          ‐$             (2,314)$         
6 Income Tax 41,333$          (211)$           2,221$           1,584$           15,551$            20,986$         668$            534$             
7 Earned Return 352,376$       (1,731)$       31,304$         13,000$         127,657$          172,277$       5,485$         4,384$          
8 Total Cost of Service Margin 754,892$       343$            32,427$         6,966$           151,881$          455,758$       46,724$      60,791$        
9
10 Cost of Gas ‐ Commodity & Midstream 477,714$       477,714$    ‐$               ‐$               ‐$                   ‐$                ‐$             ‐$              
11 Total Utility Revenue Requirement 1,232,606$    478,057$    32,427$         6,966$           151,881$          455,758$       46,724$      60,791$        



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)
Discussion Point: EGP Project included

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Gas Plant in Service
2 Total Gas Plant in Service 7,067,254$           4,105,273$          1,245,002$          387$                    811$                  6,440$              893,986$          340,818$        7,303$         
3 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
4 Demand 4,797,199$                      2,198,030$                     987,009$                        72$                              514$                            4,958$                         815,961$                    323,420$                 ‐$                       
5 Customer 2,270,055$                      1,907,243$                     257,993$                        315$                            297$                            1,482$                         78,025$                      17,398$                    7,303$                  
6
7 Total Accumulated Depreciation (1,849,201)$         (1,125,333)$         (324,942)$            (101)$                  (222)$                (1,573)$             (231,008)$         (87,751)$         (1,938)$        
8 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
9 Demand (1,172,276)$                    (553,923)$                       (250,712)$                       (18)$                             (131)$                           (1,173)$                       (207,664)$                  (82,323)$                  ‐$                       
10 Customer (676,925)$                        (571,411)$                       (74,230)$                         (83)$                             (91)$                             (399)$                           (23,344)$                     (5,428)$                    (1,938)$                 
11
12 TOTAL Net Plant 5,218,052$           2,979,940$          920,060$             286$                    589$                  4,867$              662,978$          253,067$        5,364$         
13 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
14 Demand 3,624,922$                      1,644,107$                     736,297$                        55$                              383$                            3,784$                         608,298$                    241,097$                 ‐$                       
15 Customer 1,593,130$                      1,335,832$                     183,763$                        232$                            206$                            1,082$                         54,681$                      11,970$                    5,364$                  
16
17 Contributions In Aid of Construction
18 Total Gas Plant in Service (424,193)$             (269,702)$            (78,430)$              (28)$                     (51)$                   (366)$                (54,516)$           (20,582)$         (518)$           
19 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
20 Demand (256,397)$                        (128,274)$                       (59,129)$                         (4)$                               (31)$                             (263)$                           (49,190)$                     (19,507)$                  ‐$                       
21 Customer (167,796)$                        (141,428)$                       (19,302)$                         (24)$                             (20)$                             (104)$                           (5,326)$                       (1,076)$                    (518)$                    
22
23 Total Accumulated Depreciation 143,125$              91,320$                26,356$               10$                      17$                    121$                  18,245$            6,878$            179$               
24 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
25 Demand 85,274$                            42,562$                           19,702$                          1$                                 10$                              85$                              16,407$                      6,507$                      ‐$                       
26 Customer 57,850$                            48,757$                           6,653$                             8$                                 7$                                 36$                              1,838$                         372$                         179$                      
27
28 TOTAL Net Plant (281,069)$             (178,382)$            (52,074)$              (19)$                     (33)$                   (246)$                (36,271)$           (13,704)$         (339)$           
29 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
30 Demand (171,122)$                        (85,712)$                         (39,426)$                         (3)$                               (21)$                             (178)$                           (32,783)$                     (13,000)$                  ‐$                       
31 Customer (109,946)$                        (92,671)$                         (12,648)$                         (16)$                             (13)$                             (68)$                             (3,488)$                       (704)$                        (339)$                    
32



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)
Discussion Point: EGP Project included

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

33 13 Month Adjustment 3,685$                   2,148$                  743$                     0$                        0$                      4$                      567$                  220$                2$                   
34 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
35 Demand 2,974$                              1,551$                             663$                                0$                                 0$                                 4$                                 541$                            214$                         ‐$                       
36 Customer 711$                                 596$                                 80$                                  0$                                 0$                                 0$                                 26$                              6$                              2$                          
37
38 Work in Process, no AFUDC 35,156$                20,489$                7,088$                  1$                        4$                      42$                    5,407$              2,102$            22$                 
39 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
40 Demand 28,372$                            14,801$                           6,323$                             1$                                 3$                                 37$                              5,162$                         2,044$                      ‐$                       
41 Customer 6,784$                              5,688$                             765$                                1$                                 1$                                 5$                                 245$                            58$                            22$                        
42
43 Unamortized Deferred Charges 23,322$                20,187$                16,236$               2$                        17$                    (20)$                   (4,016)$             (2,212)$           246$               
44 Energy 1,130$                              (369)$                               95$                                  (31)$                             (11)$                             ‐$                             2,010$                         (526)$                        (37)$                       
45 Demand 13,635$                            14,146$                           15,569$                          33$                              23$                              (35)$                             (7,085)$                       (2,116)$                    218$                      
46 Customer 8,557$                              6,410$                             572$                                (0)$                               5$                                 16$                              1,059$                         430$                         66$                        
47
48 Cash Working Capital 2,079$                   1,278$                  421$                     1$                        1$                      1$                      299$                  75$                  4$                   
49 Energy 1,155$                              701$                                 261$                                1$                                 1$                                 ‐$                             167$                            23$                            2$                          
50 Demand 575$                                 299$                                 129$                                0$                                 0$                                 1$                                 105$                            42$                            ‐$                       
51 Customer 349$                                 278$                                 32$                                  0$                                 0$                                 0$                                 27$                              10$                            2$                          
52
53 Other Working Capital 1,567$                   1,085$                  261$                     0$                        0$                      1$                      160$                  58$                  3$                   
54 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
55 Demand 608$                                 276$                                 150$                                ‐$                             0$                                 0$                                 130$                            52$                            ‐$                       
56 Customer 959$                                 808$                                 110$                                0$                                 0$                                 1$                                 30$                              6$                              3$                          
57
58 LILO, Other Rate Base items 56,701$                30,057$                12,452$               2$                        6$                      101$                  10,089$            3,996$            (2)$                  
59 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
60 Demand 57,290$                            30,553$                           12,520$                          2$                                 6$                                 101$                            10,108$                      3,999$                      ‐$                       
61 Customer (589)$                                (496)$                               (68)$                                 (0)$                               (0)$                               (0)$                               (19)$                             (4)$                             (2)$                         
62
63 Total Utility Rate Base 5,059,494$           2,876,800$          905,186$             274$                    585$                  4,750$              639,213$          243,601$        5,300$         
64 Energy 2,285$                              332$                                 355$                                (30)$                             (11)$                             ‐$                             2,177$                         (502)$                        (36)$                       
65 Demand 3,557,254$                      1,620,022$                     732,225$                        87$                              396$                            3,714$                         584,475$                    232,332$                 218$                      
66 Customer 1,499,955$                      1,256,446$                     172,606$                        217$                            200$                            1,036$                         52,561$                      11,771$                    5,119$                  



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)
Discussion Point: EGP Project included

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Operating & Maintenance Expense 244,413$               160,667$           35,888$             15$                     64$                     273$                  29,709$             11,345$             771$                   
2 Energy 2,376$                             1,442$                         536$                            3$                                 1$                                 ‐$                             343$                            48$                               3$                                
3 Demand 104,776$                         50,356$                       22,730$                       2$                                 12$                               101$                            18,535$                       7,356$                         3$                                
4 Customer 137,260$                         108,868$                    12,622$                       10$                               51$                               172$                            10,831$                       3,941$                         765$                           
5
6 Property & Sundry Taxes 66,661$                 39,387$              12,338$              4$                         8$                         67$                       8,874$                3,395$                87$                      
7 Energy ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
8 Demand 45,313$                           21,600$                       9,806$                         1$                                 5$                                 49$                               8,128$                         3,222$                         ‐$                            
9 Customer 21,348$                           17,787$                       2,532$                         3$                                 3$                                 17$                               746$                            172$                            87$                              
10
11 Depreciation Expense 194,369$               116,253$            31,928$              16$                       28$                       172$                    22,204$              8,020$                234$                   
12 Energy ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
13 Demand 113,761$                         50,530$                       22,157$                       2$                                 12$                               123$                            18,209$                       7,214$                         ‐$                            
14 Customer 80,608$                           65,723$                       9,772$                         14$                               16$                               49$                               3,995$                         805$                            234$                           
15
16 Amortization Expense 43,429$                 25,174$              9,491$                5$                         8$                         46$                       5,143$                2,074$                64$                      
17 Energy (91)$                                  (55)$                             (20)$                             (0)$                                (0)$                                ‐$                             (13)$                             (2)$                                (0)$                               
18 Demand 25,456$                           12,437$                       5,392$                         0$                                 3$                                 32$                               4,418$                         1,750$                         ‐$                            
19 Customer 18,063$                           12,792$                       4,120$                         5$                                 5$                                 14$                               737$                            326$                            64$                              
20
21 Other Operating Revenue (187,689)$              (80,348)$            (31,694)$            (4)$                       (18)$                     (250)$                  (25,524)$            (10,077)$            (28)$                    
22 Energy ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
23 Demand (181,550)$                       (75,364)$                     (31,086)$                     (3)$                                (16)$                             (244)$                           (25,142)$                     (9,949)$                        ‐$                            
24 Customer (6,139)$                            (4,984)$                        (608)$                           (1)$                                (2)$                                (6)$                                (382)$                           (128)$                           (28)$                            
25



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)
Discussion Point: EGP Project included

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

26 Income Tax 41,333$                 26,138$              7,973$                2$                         5$                         42$                       5,830$                2,239$                51$                      
27 Energy (211)$                                (128)$                           (48)$                             (0)$                                (0)$                                ‐$                             (30)$                             (4)$                                (0)$                               
28 Demand 27,502$                           14,568$                       6,441$                         0$                                 3$                                 31$                               5,304$                         2,102$                         ‐$                            
29 Customer 14,042$                           11,698$                       1,580$                         2$                                 2$                                 11$                               557$                            141$                            51$                              
30
31 Earned Return 352,376$               210,298$            62,744$              18$                       44$                       341$                    45,517$              17,425$              416$                   
32 Energy (1,731)$                            (1,051)$                        (390)$                           (2)$                                (1)$                                ‐$                             (250)$                           (35)$                             (2)$                               
33 Demand 238,837$                         115,320$                    50,160$                       4$                                 27$                               255$                            41,197$                       16,302$                       ‐$                            
34 Customer 115,270$                         96,028$                       12,974$                       16$                               18$                               86$                               4,570$                         1,158$                         419$                           
35
36 Total Cost of Service Margin 754,892$               497,567$            128,669$            57$                       140$                    690$                    91,754$              34,420$              1,595$               
37 Energy 343$                                 208$                            77$                               0$                                 0$                                 ‐$                             50$                               7$                                 0$                                
38 Demand 374,096$                         189,446$                    85,600$                       6$                                 46$                               347$                            70,651$                       27,997$                       3$                                
39 Customer 380,453$                         307,913$                    42,992$                       50$                               94$                               344$                            21,054$                       6,415$                         1,592$                        
40
41 Cost of Gas Sold (Including Gas Lost) 475,684$               287,646$            111,133$            433$                    135$                    267$                    67,966$              7,458$                646$                   
42 Energy 475,684$                         287,646$                    111,133$                    433$                            135$                            267$                            67,966$                       7,458$                         646$                           
43 Demand ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
44 Customer ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
45
46 Total Utility Revenue Requirement 1,230,576$            785,213$            239,802$            490$                    275$                    957$                    159,720$            41,878$              2,241$               
47 Energy 476,027$                         287,854$                    111,210$                    433$                            135$                            267$                            68,016$                       7,465$                         646$                           
48 Demand 374,096$                         189,446$                    85,600$                       6$                                 46$                               347$                            70,651$                       27,997$                       3$                                
49 Customer 380,453$                         307,913$                    42,992$                       50$                               94$                               344$                            21,054$                       6,415$                         1,592$                        



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: EGP Project included

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1  Gas Supply OperaƟons (24,856)$         (15,086)$        (5,605)$      (30)$          (11)$               ‐$                    (3,587)$        (502)$           (36)$            
2 Energy (24,856)$                (15,086)$                (5,605)$             (30)$                 (11)$                     ‐$                             (3,587)$               (502)$                  (36)$                    
3 Demand ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
4 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
5
6  LNG Storage Tilbury 449,470$        35,060$          14,393$     ‐$          7$                  ‐$                    11,626$       4,600$         ‐$            
7 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
8 Demand 449,470$               35,060$                  14,393$            ‐$                 7$                         ‐$                             11,626$              4,600$                ‐$                    
9 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
10
11  LNG Storage Mt. Hayes 186,660$        99,456$          40,829$     ‐$          21$                327$                   32,979$       13,049$       ‐$            
12 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
13 Demand 186,660$               99,456$                  40,829$            ‐$                 21$                      327$                            32,979$              13,049$              ‐$                    
14 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
15
16 Transmission 1,832,929$     976,592$       400,911$   51$           206$              3,208$                323,830$     128,132$     ‐$            
17 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
18 Demand 1,832,929$            976,592$               400,911$          51$                  206$                    3,208$                         323,830$            128,132$            ‐$                    
19 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
20



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: EGP Project included

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

21 Distribution 2,473,589$     1,691,778$    418,690$   218$         309$              1,095$                261,763$     94,914$       4,821$        
22 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
23 Demand 1,015,424$            467,114$               249,121$          2$                    133$                    129$                            213,905$            85,019$              ‐$                    
24 Customer 1,458,165$            1,224,664$            169,569$          217$                176$                    966$                            47,857$              9,895$                4,821$               
25
26 Marketing 78,751$           46,349$          27,406$     35$           32$                60$                     2,809$         1,801$         260$           
27 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
28 Demand 72,770$                  41,800$                  26,971$            35$                  29$                      50$                              2,135$                1,532$                218$                   
29 Customer 5,981$                    4,549$                    435$                  0$                    3$                         10$                              673$                    269$                    43$                     
30
31 Customer Accounting 62,950$           42,651$          8,562$        0$              20$                60$                     9,794$         1,608$         255$           
32 Energy 27,141$                  15,418$                  5,960$               ‐$                 ‐$                     ‐$                             5,764$                ‐$                     ‐$                    
33 Demand ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
34 Customer 35,810$                  27,233$                  2,603$               0$                    20$                      60$                              4,030$                1,608$                255$                   
35
36 Total Utility Rate Base 5,059,494$     2,876,800$    905,186$   274$         585$              4,750$                639,213$     243,601$     5,300$        
37 Energy 2,285$                    332$                       355$                  (30)$                 (11)$                     ‐$                             2,177$                (502)$                  (36)$                    
38 Demand 3,557,254$            1,620,022$            732,225$          87$                  396$                    3,714$                         584,475$            232,332$            218$                   
39 Customer 1,499,955$            1,256,446$            172,606$          217$                200$                    1,036$                         52,561$              11,771$              5,119$               



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: EGP Project included

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1  Gas Supply OperaƟons 343$                  208$                  77$                    0$                      0$                      ‐$                   50$                    7$                      0$                    
2 Energy 343$                            208$                            77$                              0$                                 0$                                 ‐$                             50$                              7$                                0$                           
3 Demand ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
4 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
5
6  LNG Storage Tilbury 32,427$             18,524$            6,646$               1$                      4$                      ‐$                   5,214$               2,039$              ‐$               
7 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
8 Demand 32,427$                      18,524$                      6,646$                        1$                                 4$                                 ‐$                             5,214$                        2,039$                        ‐$                       
9 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
10
11  LNG Storage Mt. Hayes 6,966$                3,712$               1,524$               ‐$                   1$                      12$                    1,231$               487$                 ‐$               
12 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
13 Demand 6,966$                        3,712$                        1,524$                        ‐$                             1$                                 12$                              1,231$                        487$                           ‐$                       
14 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
15
16 Transmission 151,881$           80,923$            33,220$            4$                      17$                    266$                  26,833$            10,617$            ‐$               
17 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
18 Demand 151,881$                    80,923$                      33,220$                      4$                                 17$                              266$                            26,833$                      10,617$                     ‐$                       
19 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
20



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: EGP Project included

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

21 Distribution 455,758$           314,165$          76,617$            46$                    60$                    242$                  47,099$            16,664$            866$              
22 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
23 Demand 181,889$                    85,752$                      43,864$                      1$                                 23$                              68$                              37,346$                      14,834$                     ‐$                       
24 Customer 273,869$                    228,412$                    32,753$                      45$                              36$                              174$                            9,754$                        1,830$                        866$                      
25
26 Marketing 46,724$             33,804$            6,166$               5$                      24$                    69$                    4,485$               1,876$              295$              
27 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
28 Demand 932$                            535$                            345$                            0$                                 0$                                 1$                                 27$                              20$                             3$                           
29 Customer 45,792$                      33,268$                      5,821$                        4$                                 24$                              68$                              4,458$                        1,856$                        292$                      
30
31 Customer Accounting 60,791$             46,232$            4,418$               1$                      34$                    102$                  6,842$               2,729$              434$              
32 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
33 Demand ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
34 Customer 60,791$                      46,232$                      4,418$                        1$                                 34$                              102$                            6,842$                        2,729$                        434$                      
35
36 Total Utility Cost of Service 754,892$           497,567$          128,669$          57$                    140$                  690$                  91,754$            34,420$            1,595$          
37 Energy 343$                            208$                            77$                              0$                                 0$                                 ‐$                             50$                              7$                                0$                           
38 Demand 374,096$                    189,446$                    85,600$                      6$                                 46$                              347$                            70,651$                      27,997$                     3$                           
39 Customer 380,453$                    307,913$                    42,992$                      50$                              94$                              344$                            21,054$                      6,415$                        1,592$                   



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 7
Rate Design Filing_Common Rates_ 2016 Test Year
CLASSIFICATION SUMMARY (000's)
Discussion Point: EGP Project included

Line 
No. Particulars Total  RATE 1  RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Billing Determinants
2
3 Sales Volume (TJ) 163,288              72,466          28,012          130                47                    13,189            27,090          15,663        6,691         
4 Midstream Sales Volume (TJ) 120,882              72,399          27,942          130                47                    ‐                   18,037          2,173          155              
5 Commodity Sales Volume (TJ) 107,522              65,258          24,245          130                47                    ‐                   15,515          2,173          155              
6 Average No. of Customers 979,066              886,652        84,737          18                   15                    26                    6,709             796             113              
7
8 Cost of Service Margin 754,892$            497,567$       128,669$      57$                 140$                 690$                 91,754$         34,420$      1,595$         
9 Energy 343$                              208$                       77$                        0$                          0$                             ‐$                            50$                         7$                        0$                       

10 Unit Energy Charge ($/GJ) 0.002 0.003 0.003 0.003 0.003 0.000 0.002 0.000 0.000

11 Demand 374,096$                      189,446$               85,600$                 6$                          46$                           347$                         70,651$                 27,997$              3$                       

12 Unit Demand Charge ($/GJ) 2.291 2.614 3.056 0.049 0.981 0.026 2.608 1.787 0.000

13 Customer 380,453$                      307,913$               42,992$                 50$                        94$                           344$                         21,054$                 6,415$                1,592$               

14 Unit Customer Charge ($/Cust/Day) 1.064 0.951 1.389 7.572 17.139 36.175 3.138 8.059 14.085

15
16 Unit Cost of Service Margin ($/GJ) 4.623 6.866 4.593 0.435 2.991 0.052 3.387 2.198 0.238

17
18 Cost of Gas ‐ Commodity & Midstream 475,684$            287,646$       111,133$      433$               135$                 267$                 67,966$         7,458$        646$            
19 Energy 475,684$                      287,646$               111,133$              433$                      135$                         267$                         67,966$                 7,458$                646$                   

20 Demand ‐$                                 ‐$                          ‐$                         ‐$                         ‐$                            ‐$                            ‐$                          ‐$                      ‐$                      

21 Customer ‐$                                 ‐$                          ‐$                         ‐$                         ‐$                            ‐$                            ‐$                          ‐$                      ‐$                      

22 Unit Cost of Gas ‐ Commodity ($/GJ) 2.913 3.969 3.967 3.333 2.885 0.020 2.509 0.476 0.097

23
24 Total Utility Cost of Service 1,230,576$         785,213$       239,802$      490$               275$                 957$                 159,720$       41,878$      2,241$         
25 Energy 476,027$                      287,854$               111,210$              433$                      135$                         267$                         68,016$                 7,465$                646$                   

26 Demand 374,096$                      189,446$               85,600$                 6$                          46$                           347$                         70,651$                 27,997$              3$                       

27 Customer 380,453$                      307,913$               42,992$                 50$                        94$                           344$                         21,054$                 6,415$                1,592$               

28 Unit Cost of Service ($/GJ) 7.536 10.836 8.561 3.769 5.875 0.073 5.896 2.674 0.335

29
30 Total Revenues @ Proposed Rates 1,330,163$         752,423$       241,277$      707$               369$                 14,225$           197,578$       90,568$      33,015$      
31 Unit Rate ($/GJ) 8.146 10.383 8.613 5.443 7.888 1.079 7.293 5.782 4.934

32
33 Total Revenue Margin @ Proposed Rates 754,892$            464,777$       130,144$      274$               234$                 13,958$           96,246$         38,534$      10,725$      
34 Unit Rate ($/GJ) 4.623 6.414 4.646 2.110 5.003 1.058 3.553 2.460 1.603
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study
Rate Design Filing_Common Rates_ 2016 Test Year Schedule 1
SUMMARY  (000's)

Discussion Point: Eliiminate Mt Hayes Cost Allocation to Midstream

Line 
No. Particulars Reference Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 REVENUE TO COST
2 Total Revenue at Proposed 2016 Common Rates Line 3 + Line 4 1,294,195$            730,278$            235,076$            694$              358$            13,560$           192,992$          88,732$           32,504$             
3 Revenue Margin at Proposed 2016 Common Rates 718,924$               442,632$            123,943$            261$              223$            13,293$           91,660$            36,698$           10,214$             
4 Total Cost of Gas 575,271$               287,646$            111,133$            433$              135$            267$                 101,332$          52,034$           22,290$             
5
6 COST OF SERVICE
7 Total Utility Cost of Service Line 8 + Line 9 1,365,499$            805,729$            246,976$            490$              279$            996$                 198,542$          88,574$           23,913$             
8 Cost of Service Margin 790,228$               518,083$            135,843$            57$                144$            729$                 97,209$            36,540$           1,623$               
9 Total Cost of Gas 575,271$               287,646$            111,133$            433$              135$            267$                 101,332$          52,034$           22,290$             
10
11 SURPLUS / DEFICIT
12 Total Surplus / (Deficit) Line 2 ‐ Line 7 (71,304)$               
13 % Increase to Equal Allocated Costs ‐ Line 12 / Line 3 9.9% Effect of major project additions to COSA model
14
15 REVENUES (adjusted to equal COS)
16 Total Adjusted Revenue at Proposed 2016 Common Rates Line 4 + Line 17 1,365,499$            774,179$            247,369$            720$              380$            14,878$           202,083$          92,372$           33,517$             
17 Total Adjusted Revenue Margin at Proposed 2016 Common Rates Line 3 x (1 + Line 13) 790,228$               486,533$            136,236$            287$              245$            14,611$           100,751$          40,338$           11,227$             
18
19 REVENUES (adjusted for R/C ratio's) Line 16 1,365,499$            774,179$            247,369$            720$              380$            14,878$           202,083$          92,372$           33,517$             
20 COST OF SERVICE (adjusted for R/C ratio's) Line 7 1,365,499$            805,729$            246,976$            490$              279$            996$                 198,542$          88,574$           23,913$             
21
22 REVENUE TO COST RATIO
23 Revenue to Cost Ratio Line 19 / Line 20 100% 96% 100% 136% 102% 104%
24
25 REVENUE REBALANCING
26 Adjustment ‐$                        ‐$                     ‐$                     ‐$               ‐$             ‐$                  ‐$                   ‐$                 ‐$                   
27 Total Revenue at Proposed Rates Line 16 + Line 26 1,365,499$            774,179$            247,369$            720$              380$            14,878$           202,083$          92,372$           33,517$             
28 Total Revenue Margin at Proposed Rates Line 17 + Line 26 790,228$               486,533$            136,236$            287$              245$            14,611$           100,751$          40,338$           11,227$             
29
30 PROPOSED REVENUE TO COST RATIO
31 Revenue to Cost Ratio at Proposed Rates 100% 96% 100% 136% 102% 104%
32
33 Note: 
34 1. Lines 2, 7, 16, 19, 20, 27 include the imputed Cost of Gas for Rates 23, 25 and 27. This is shown only for the purposes of presenting the Revenue to Cost Ratios
35      Rates 23, 25 and 27 do not pay for commodity and midstream charges. 
36 2. Rate 4 is a seasonal service and Rates 22 and Rate7/27 are interruptible customer classes. The revenue to cost ratio for Rate 4, Rate 22 and Rate 7/27 are not shown in the schedule above as
37      these rate classes do not drive system capacity additions and therefore, no demand‐related costs are allocated to these customer classes in the COSA Study.
38 3. Revenue Margin includes UAF allocation to rate classes.



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 2
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE FUNCTIONALIZATION  (000's)
Discussion Point: Eliiminate Mt Hayes Cost Allocation to Midstream

Line 
No. Particulars Total

Gas 
Supply 

Operation

LNG 
Storage 
Tilbury

LNG 
Storage 

Mt. Hayes Transmission Distribution Marketing
Customer 
Accounting

1 Total Operating & Maintenance Expense 243,000$       2,380$         14,782$         3,568$           34,454$            108,278$       31,064$       48,474$        
2 Property & Sundry Taxes 63,840$          ‐$             1,960$           372$               21,680$            39,828$         ‐$             ‐$              
3 Depreciation Expense 181,504$       ‐$             20,160$         6,655$           40,501$            105,441$       ‐$             8,746$          
4 Amortization Expense 42,339$          (90)$             2,497$           43$                 7,734$               21,501$         9,566$         1,089$          
5 Other Operating Revenue  (95,372)$        ‐$             (39,745)$        ‐$               (47,061)$           (6,252)$          ‐$             (2,314)$         
6 Income Tax 44,864$          (256)$           3,228$           1,938$           12,798$            25,693$         813$            650$             
7 Earned Return 310,054$       (1,711)$       32,172$         12,933$         85,418$            171,478$       5,428$         4,337$          
8 Total Cost of Service Margin 790,228$       322$            35,054$         25,508$         155,524$          465,967$       46,871$      60,982$        
9
10 Cost of Gas ‐ Commodity & Midstream 477,714$       477,714$    ‐$               ‐$               ‐$                   ‐$                ‐$             ‐$              
11 Total Utility Revenue Requirement 1,267,942$    478,036$    35,054$         25,508$         155,524$          465,967$       46,871$      60,982$        



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)
Discussion Point: Eliiminate Mt Hayes Cost Allocation to Midstream

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Gas Plant in Service
2 Total Gas Plant in Service 6,470,628$           3,792,529$          1,112,819$          372$                   745$                  5,343$              786,178$          298,045$        7,363$         
3 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
4 Demand 4,180,848$                      1,868,660$                     852,557$                        54$                              445$                            3,849$                         707,527$                    280,520$                 ‐$                       
5 Customer 2,289,781$                      1,923,869$                     260,262$                        318$                            299$                            1,494$                         78,650$                      17,524$                    7,363$                  
6
7 Total Accumulated Depreciation (1,815,001)$         (1,116,768)$         (320,227)$            (101)$                 (220)$                (1,523)$             (226,870)$         (86,077)$         (1,958)$        
8 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
9 Demand (1,131,843)$                    (540,104)$                       (245,280)$                       (17)$                             (128)$                           (1,120)$                       (203,329)$                  (80,609)$                  ‐$                       
10 Customer (683,158)$                        (576,664)$                       (74,947)$                         (84)$                             (92)$                             (403)$                           (23,542)$                     (5,468)$                    (1,958)$                 
11
12 TOTAL Net Plant 4,655,627$           2,675,761$          792,592$             271$                   525$                  3,820$              559,307$          211,968$        5,406$         
13 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
14 Demand 3,049,004$                      1,328,556$                     607,277$                        38$                              317$                            2,729$                         504,199$                    199,911$                 ‐$                       
15 Customer 1,606,623$                      1,347,205$                     185,315$                        234$                            207$                            1,091$                         55,109$                      12,056$                    5,406$                  
16
17 Contributions In Aid of Construction
18 Total Gas Plant in Service (424,193)$             (269,741)$            (78,417)$              (28)$                    (51)$                   (366)$                (54,498)$           (20,574)$         (518)$           
19 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
20 Demand (256,248)$                        (128,187)$                       (59,099)$                         (4)$                               (31)$                             (262)$                           (49,167)$                     (19,498)$                  ‐$                       
21 Customer (167,945)$                        (141,553)$                       (19,319)$                         (24)$                             (20)$                             (104)$                           (5,331)$                       (1,077)$                    (518)$                    
22
23 Total Accumulated Depreciation 143,125$              91,352$                26,345$               10$                     17$                    120$                  18,230$            6,872$            179$              
24 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
25 Demand 85,149$                            42,489$                           19,677$                          1$                                 10$                              84$                              16,388$                      6,499$                      ‐$                       
26 Customer 57,976$                            48,863$                           6,668$                             8$                                 7$                                 36$                              1,842$                         373$                         179$                      
27
28 TOTAL Net Plant (281,069)$             (178,388)$            (52,072)$              (19)$                    (33)$                   (246)$                (36,268)$           (13,703)$         (339)$           
29 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
30 Demand (171,099)$                        (85,698)$                         (39,422)$                         (3)$                               (21)$                             (178)$                           (32,780)$                     (12,998)$                  ‐$                       
31 Customer (109,969)$                        (92,690)$                         (12,651)$                         (16)$                             (13)$                             (68)$                             (3,488)$                       (704)$                        (339)$                    
32



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)
Discussion Point: Eliiminate Mt Hayes Cost Allocation to Midstream

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

33 13 Month Adjustment 3,685$                   2,187$                  730$                     0$                       0$                      4$                      549$                  212$                3$                  
34 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
35 Demand 2,822$                              1,463$                             632$                                0$                                 0$                                 3$                                 518$                            205$                         ‐$                       
36 Customer 863$                                 724$                                 97$                                  0$                                 0$                                 1$                                 31$                              7$                              3$                          
37
38 Work in Process, no AFUDC 35,156$                20,865$                6,962$                  2$                       4$                      38$                    5,233$              2,025$            27$                
39 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
40 Demand 26,924$                            13,960$                           6,033$                             0$                                 3$                                 33$                              4,939$                         1,956$                      ‐$                       
41 Customer 8,232$                              6,905$                             930$                                1$                                 1$                                 6$                                 294$                            68$                            27$                        
42
43 Unamortized Deferred Charges 24,791$                20,103$                16,845$               2$                       17$                    (8)$                     (3,355)$             (1,931)$           235$              
44 Energy 1,130$                              (369)$                               95$                                  (31)$                             (11)$                             ‐$                             2,010$                         (526)$                        (37)$                       
45 Demand 18,434$                            16,864$                           16,559$                          34$                              24$                              (21)$                             (6,313)$                       (1,812)$                    218$                      
46 Customer 5,228$                              3,609$                             191$                                (1)$                               5$                                 13$                              948$                            406$                         55$                        
47
48 Cash Working Capital 2,129$                   1,316$                  429$                     1$                       1$                      1$                      302$                  75$                  4$                  
49 Energy 1,184$                              718$                                 267$                                1$                                 1$                                 ‐$                             171$                            24$                            2$                          
50 Demand 560$                                 289$                                 126$                                0$                                 0$                                 1$                                 103$                            41$                            ‐$                       
51 Customer 385$                                 308$                                 36$                                  0$                                 0$                                 0$                                 28$                              10$                            2$                          
52
53 Other Working Capital 1,567$                   1,085$                  261$                     0$                       0$                      1$                      160$                  58$                  3$                  
54 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
55 Demand 608$                                 276$                                 150$                                ‐$                             0$                                 0$                                 130$                            52$                            ‐$                       
56 Customer 959$                                 808$                                 110$                                0$                                 0$                                 1$                                 30$                              6$                              3$                          
57
58 LILO, Other Rate Base items 56,701$                30,057$                12,452$               2$                       6$                      101$                  10,089$            3,996$            (2)$                 
59 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
60 Demand 57,290$                            30,553$                           12,520$                          2$                                 6$                                 101$                            10,108$                      3,999$                      ‐$                       
61 Customer (589)$                                (496)$                               (68)$                                 (0)$                               (0)$                               (0)$                               (19)$                             (4)$                             (2)$                         
62
63 Total Utility Rate Base 4,498,588$           2,572,985$          778,199$             259$                   520$                  3,711$              536,018$          202,699$        5,337$         
64 Energy 2,314$                              349$                                 362$                                (30)$                             (11)$                             ‐$                             2,181$                         (502)$                        (36)$                       
65 Demand 2,984,543$                      1,306,263$                     603,876$                        71$                              330$                            2,668$                         480,904$                    191,354$                 218$                      
66 Customer 1,511,731$                      1,266,373$                     173,961$                        219$                            201$                            1,043$                         52,933$                      11,846$                    5,155$                  



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)
Discussion Point: Eliiminate Mt Hayes Cost Allocation to Midstream

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Operating & Maintenance Expense 243,000$               160,487$           35,379$             15$                     64$                     266$                  29,198$             11,130$             779$                  
2 Energy 2,380$                             1,445$                         537$                            3$                                 1$                                 ‐$                             343$                            48$                               3$                                
3 Demand 101,136$                         48,315$                       21,972$                       2$                                 12$                               92$                               17,940$                       7,121$                         3$                                
4 Customer 139,483$                         110,728$                    12,871$                       10$                               51$                               174$                            10,914$                       3,961$                         773$                           
5
6 Property & Sundry Taxes 63,840$                 39,557$              12,159$              4$                        8$                        58$                      8,659$                3,302$                93$                     
7 Energy ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
8 Demand 41,115$                           20,621$                       9,464$                         1$                                 5$                                 40$                               7,865$                         3,119$                         ‐$                            
9 Customer 22,725$                           18,936$                       2,695$                         4$                                 3$                                 19$                               793$                            183$                            93$                              
10
11 Depreciation Expense 181,504$               109,620$            29,043$              16$                      26$                      146$                   19,828$              7,073$                237$                  
12 Energy ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
13 Demand 99,884$                           43,047$                       19,154$                       1$                                 10$                               97$                               15,799$                       6,261$                         ‐$                            
14 Customer 81,619$                           66,573$                       9,889$                         14$                               16$                               50$                               4,029$                         812$                            237$                           
15
16 Amortization Expense 42,339$                 24,859$              9,165$                6$                        8$                        42$                      4,827$                1,943$                67$                     
17 Energy (90)$                                  (55)$                             (20)$                             (0)$                                (0)$                                ‐$                             (13)$                             (2)$                                (0)$                               
18 Demand 23,347$                           11,264$                       4,949$                         0$                                 3$                                 27$                               4,069$                         1,612$                         ‐$                            
19 Customer 19,082$                           13,650$                       4,236$                         5$                                 6$                                 15$                               770$                            333$                            67$                              
20
21 Other Operating Revenue (95,372)$                (31,161)$            (11,502)$            (2)$                      (7)$                      (89)$                    (9,214)$               (3,624)$               (28)$                   
22 Energy ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
23 Demand (89,233)$                          (26,177)$                     (10,894)$                     (1)$                                (6)$                                (82)$                             (8,832)$                        (3,496)$                        ‐$                            
24 Customer (6,139)$                            (4,984)$                        (608)$                           (1)$                                (2)$                                (6)$                                (382)$                           (128)$                           (28)$                            
25



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)
Discussion Point: Eliiminate Mt Hayes Cost Allocation to Midstream

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

26 Income Tax 44,864$                 28,824$              8,463$                2$                        6$                        40$                      6,089$                2,325$                62$                     
27 Energy (256)$                                (156)$                           (58)$                             (0)$                                (0)$                                ‐$                             (37)$                             (5)$                                (0)$                               
28 Demand 27,938$                           14,664$                       6,586$                         0$                                 3$                                 27$                               5,445$                         2,158$                         ‐$                            
29 Customer 17,183$                           14,315$                       1,934$                         2$                                 3$                                 13$                               680$                            172$                            62$                              
30
31 Earned Return 310,054$               185,898$            53,136$              17$                      39$                      266$                   37,823$              14,390$              414$                  
32 Energy (1,711)$                            (1,039)$                        (386)$                           (2)$                                (1)$                                ‐$                             (247)$                           (35)$                             (2)$                               
33 Demand 197,088$                         91,395$                       40,613$                       3$                                 22$                               180$                            33,529$                       13,274$                       ‐$                            
34 Customer 114,678$                         95,541$                       12,909$                       16$                               18$                               86$                               4,541$                         1,150$                         416$                           
35
36 Total Cost of Service Margin 790,228$               518,083$            135,843$            57$                      144$                   729$                   97,209$              36,540$              1,623$               
37 Energy 322$                                 196$                            73$                               0$                                 0$                                 ‐$                             47$                               7$                                 0$                                
38 Demand 401,276$                         203,128$                    91,845$                       6$                                 49$                               379$                            75,816$                       30,050$                       3$                                
39 Customer 388,631$                         314,760$                    43,925$                       51$                               95$                               349$                            21,347$                       6,483$                         1,620$                        
40
41 Cost of Gas Sold (Including Gas Lost) 475,684$               287,646$            111,133$            433$                   135$                   267$                   67,966$              7,458$                646$                  
42 Energy 475,684$                         287,646$                    111,133$                    433$                            135$                            267$                            67,966$                       7,458$                         646$                           
43 Demand ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
44 Customer ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
45
46 Total Utility Revenue Requirement 1,265,912$            805,729$            246,976$            490$                   279$                   996$                   165,175$            43,998$              2,269$               
47 Energy 476,006$                         287,842$                    111,206$                    433$                            135$                            267$                            68,013$                       7,465$                         646$                           
48 Demand 401,276$                         203,128$                    91,845$                       6$                                 49$                               379$                            75,816$                       30,050$                       3$                                
49 Customer 388,631$                         314,760$                    43,925$                       51$                               95$                               349$                            21,347$                       6,483$                         1,620$                        



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: Eliiminate Mt Hayes Cost Allocation to Midstream

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1  Gas Supply OperaƟons (24,827)$         (15,068)$        (5,598)$      (30)$          (11)$               ‐$                    (3,582)$        (502)$           (36)$            
2 Energy (24,827)$                (15,068)$                (5,598)$             (30)$                 (11)$                     ‐$                             (3,582)$               (502)$                  (36)$                    
3 Demand ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
4 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
5
6  LNG Storage Tilbury 466,786$        36,256$          14,884$     ‐$          8$                  ‐$                    12,022$       4,757$         ‐$            
7 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
8 Demand 466,786$               36,256$                  14,884$            ‐$                 8$                         ‐$                             12,022$              4,757$                ‐$                    
9 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
10
11  LNG Storage Mt. Hayes 187,640$        99,978$          41,043$     ‐$          21$                328$                   33,152$       13,117$       ‐$            
12 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
13 Demand 187,640$               99,978$                  41,043$            ‐$                 21$                      328$                            33,152$              13,117$              ‐$                    
14 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
15
16 Transmission 1,239,328$     660,319$       271,074$   34$           139$              2,169$                218,956$     86,636$       ‐$            
17 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
18 Demand 1,239,328$            660,319$               271,074$          34$                  139$                    2,169$                         218,956$            86,636$              ‐$                    
19 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
20



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: Eliiminate Mt Hayes Cost Allocation to Midstream

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

21 Distribution 2,487,976$     1,702,514$    420,829$   220$         311$              1,093$                262,869$     95,283$       4,857$        
22 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
23 Demand 1,018,020$            467,911$               249,904$          2$                    134$                    120$                            214,638$            85,312$              ‐$                    
24 Customer 1,469,956$            1,234,603$            170,925$          218$                178$                    973$                            48,231$              9,971$                4,857$               
25
26 Marketing 78,754$           46,350$          27,406$     35$           32$                60$                     2,809$         1,801$         260$           
27 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
28 Demand 72,770$                  41,800$                  26,971$            35$                  29$                      50$                              2,135$                1,532$                218$                   
29 Customer 5,984$                    4,550$                    435$                  0$                    3$                         10$                              673$                    269$                    43$                     
30
31 Customer Accounting 62,932$           42,637$          8,561$        0$              20$                60$                     9,792$         1,607$         255$           
32 Energy 27,141$                  15,418$                  5,960$               ‐$                 ‐$                     ‐$                             5,764$                ‐$                     ‐$                    
33 Demand ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
34 Customer 35,792$                  27,220$                  2,601$               0$                    20$                      60$                              4,028$                1,607$                255$                   
35
36 Total Utility Rate Base 4,498,588$     2,572,985$    778,199$   259$         520$              3,711$                536,018$     202,699$     5,337$        
37 Energy 2,314$                    349$                       362$                  (30)$                 (11)$                     ‐$                             2,181$                (502)$                  (36)$                    
38 Demand 2,984,543$            1,306,263$            603,876$          71$                  330$                    2,668$                         480,904$            191,354$            218$                   
39 Customer 1,511,731$            1,266,373$            173,961$          219$                201$                    1,043$                         52,933$              11,846$              5,155$               



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: Eliiminate Mt Hayes Cost Allocation to Midstream

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1  Gas Supply OperaƟons 322$                  196$                  73$                    0$                      0$                      ‐$                   47$                    7$                      0$                   
2 Energy 322$                            196$                            73$                              0$                                 0$                                 ‐$                             47$                              7$                                0$                           
3 Demand ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
4 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
5
6  LNG Storage Tilbury 35,054$             19,582$            7,352$               1$                      4$                      ‐$                   5,827$               2,288$              ‐$               
7 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
8 Demand 35,054$                      19,582$                      7,352$                        1$                                 4$                                 ‐$                             5,827$                        2,288$                        ‐$                       
9 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
10
11  LNG Storage Mt. Hayes 25,508$             13,591$            5,579$               ‐$                   3$                      45$                    4,507$               1,783$              ‐$               
12 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
13 Demand 25,508$                      13,591$                      5,579$                        ‐$                             3$                                 45$                              4,507$                        1,783$                        ‐$                       
14 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
15
16 Transmission 155,524$           82,864$            34,017$            4$                      17$                    272$                  27,477$            10,872$            ‐$               
17 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
18 Demand 155,524$                    82,864$                      34,017$                      4$                                 17$                              272$                            27,477$                      10,872$                     ‐$                       
19 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
20



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: Eliiminate Mt Hayes Cost Allocation to Midstream

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

21 Distribution 465,967$           321,558$          78,212$            47$                    61$                    240$                  47,987$            16,970$            892$              
22 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
23 Demand 184,258$                    86,555$                      44,550$                      1$                                 24$                              62$                              37,978$                      15,087$                     ‐$                       
24 Customer 281,709$                    235,003$                    33,662$                      46$                              37$                              179$                            10,009$                      1,883$                        892$                      
25
26 Marketing 46,871$             33,916$            6,177$               5$                      24$                    69$                    4,502$               1,883$              296$              
27 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
28 Demand 932$                            535$                            345$                            0$                                 0$                                 1$                                 27$                              20$                             3$                           
29 Customer 45,939$                      33,380$                      5,831$                        4$                                 24$                              69$                              4,475$                        1,863$                        293$                      
30
31 Customer Accounting 60,982$             46,377$            4,432$               1$                      34$                    102$                  6,864$               2,738$              435$              
32 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
33 Demand ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
34 Customer 60,982$                      46,377$                      4,432$                        1$                                 34$                              102$                            6,864$                        2,738$                        435$                      
35
36 Total Utility Cost of Service 790,228$           518,083$          135,843$          57$                    144$                  729$                  97,209$            36,540$            1,623$          
37 Energy 322$                            196$                            73$                              0$                                 0$                                 ‐$                             47$                              7$                                0$                           
38 Demand 401,276$                    203,128$                    91,845$                      6$                                 49$                              379$                            75,816$                      30,050$                     3$                           
39 Customer 388,631$                    314,760$                    43,925$                      51$                              95$                              349$                            21,347$                      6,483$                        1,620$                   



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 7
Rate Design Filing_Common Rates_ 2016 Test Year
CLASSIFICATION SUMMARY (000's)
Discussion Point: Eliiminate Mt Hayes Cost Allocation to Midstream

Line 
No. Particulars Total  RATE 1  RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Billing Determinants
2
3 Sales Volume (TJ) 163,288              72,466          28,012          130                47                    13,189            27,090          15,663        6,691         
4 Midstream Sales Volume (TJ) 120,882              72,399          27,942          130                47                    ‐                   18,037          2,173          155              
5 Commodity Sales Volume (TJ) 107,522              65,258          24,245          130                47                    ‐                   15,515          2,173          155              
6 Average No. of Customers 979,066              886,652        84,737          18                   15                    26                    6,709             796             113              
7
8 Cost of Service Margin 790,228$            518,083$       135,843$      57$                 144$                 729$                 97,209$         36,540$      1,623$         
9 Energy 322$                              196$                       73$                        0$                          0$                             ‐$                            47$                         7$                        0$                       

10 Unit Energy Charge ($/GJ) 0.002 0.003 0.003 0.003 0.003 0.000 0.002 0.000 0.000

11 Demand 401,276$                      203,128$               91,845$                 6$                          49$                           379$                         75,816$                 30,050$              3$                       

12 Unit Demand Charge ($/GJ) 2.457 2.803 3.279 0.047 1.045 0.029 2.799 1.919 0.000

13 Customer 388,631$                      314,760$               43,925$                 51$                        95$                           349$                         21,347$                 6,483$                1,620$               

14 Unit Customer Charge ($/Cust/Day) 1.087 0.972 1.419 7.748 17.344 36.779 3.182 8.145 14.335

15
16 Unit Cost of Service Margin ($/GJ) 4.839 7.149 4.849 0.442 3.078 0.055 3.588 2.333 0.243

17
18 Cost of Gas ‐ Commodity & Midstream 475,684$            287,646$       111,133$      433$               135$                 267$                 67,966$         7,458$        646$            
19 Energy 475,684$                      287,646$               111,133$              433$                      135$                         267$                         67,966$                 7,458$                646$                   

20 Demand ‐$                                 ‐$                          ‐$                         ‐$                         ‐$                            ‐$                            ‐$                          ‐$                      ‐$                      

21 Customer ‐$                                 ‐$                          ‐$                         ‐$                         ‐$                            ‐$                            ‐$                          ‐$                      ‐$                      

22 Unit Cost of Gas ‐ Commodity ($/GJ) 2.913 3.969 3.967 3.333 2.885 0.020 2.509 0.476 0.097

23
24 Total Utility Cost of Service 1,265,912$         805,729$       246,976$      490$               279$                 996$                 165,175$       43,998$      2,269$         
25 Energy 476,006$                      287,842$               111,206$              433$                      135$                         267$                         68,013$                 7,465$                646$                   

26 Demand 401,276$                      203,128$               91,845$                 6$                          49$                           379$                         75,816$                 30,050$              3$                       

27 Customer 388,631$                      314,760$               43,925$                 51$                        95$                           349$                         21,347$                 6,483$                1,620$               

28 Unit Cost of Service ($/GJ) 7.753 11.119 8.817 3.776 5.963 0.075 6.097 2.809 0.339

29
30 Total Revenues @ Proposed Rates 1,365,499$         774,179$       247,369$      720$               380$                 14,878$           202,083$       92,372$      33,517$      
31 Unit Rate ($/GJ) 8.363 10.683 8.831 5.542 8.122 1.128 7.460 5.898 5.009

32
33 Total Revenue Margin @ Proposed Rates 790,228$            486,533$       136,236$      287$               245$                 14,611$           100,751$       40,338$      11,227$      
34 Unit Rate ($/GJ) 4.839 6.714 4.863 2.209 5.238 1.108 3.719 2.575 1.678
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study
Rate Design Filing_Common Rates_ 2016 Test Year Schedule 1
SUMMARY  (000's)

Discussion Point: SCP as a separate Function

Line 
No. Particulars Reference Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 REVENUE TO COST
2 Total Revenue at Proposed 2016 Common Rates Line 3 + Line 4 1,294,195$            730,278$            235,076$            694$              358$            13,560$           192,992$          88,732$           32,504$             
3 Revenue Margin at Proposed 2016 Common Rates 718,924$               442,632$            123,943$            261$              223$            13,293$           91,660$            36,698$           10,214$             
4 Total Cost of Gas 575,271$               287,646$            111,133$            433$              135$            267$                 101,332$          52,034$           22,290$             
5
6 COST OF SERVICE
7 Total Utility Cost of Service Line 8 + Line 9 1,347,460$            796,240$            243,011$            491$              277$            907$                 195,322$          87,298$           23,914$             
8 Cost of Service Margin 772,189$               508,594$            131,878$            58$                142$            640$                 93,990$            35,264$           1,624$               
9 Total Cost of Gas 575,271$               287,646$            111,133$            433$              135$            267$                 101,332$          52,034$           22,290$             
10
11 SURPLUS / DEFICIT
12 Total Surplus / (Deficit) Line 2 ‐ Line 7 (53,265)$               
13 % Increase to Equal Allocated Costs ‐ Line 12 / Line 3 7.4% Effect of major project additions to COSA model
14
15 REVENUES (adjusted to equal COS)
16 Total Adjusted Revenue at Proposed 2016 Common Rates Line 4 + Line 17 1,347,460$            763,073$            244,259$            713$              375$            14,545$           199,784$          91,451$           33,261$             
17 Total Adjusted Revenue Margin at Proposed 2016 Common Rates Line 3 x (1 + Line 13) 772,189$               475,427$            133,126$            280$              240$            14,278$           98,451$            39,417$           10,971$             
18
19 REVENUES (adjusted for R/C ratio's) Line 16 1,347,460$            763,073$            244,259$            713$              375$            14,545$           199,784$          91,451$           33,261$             
20 COST OF SERVICE (adjusted for R/C ratio's) Line 7 1,347,460$            796,240$            243,011$            491$              277$            907$                 195,322$          87,298$           23,914$             
21
22 REVENUE TO COST RATIO
23 Revenue to Cost Ratio Line 19 / Line 20 100% 96% 101% 135% 102% 105%
24
25 REVENUE REBALANCING
26 Adjustment ‐$                        ‐$                     ‐$                     ‐$               ‐$             ‐$                  ‐$                   ‐$                 ‐$                   
27 Total Revenue at Proposed Rates Line 16 + Line 26 1,347,460$            763,073$            244,259$            713$              375$            14,545$           199,784$          91,451$           33,261$             
28 Total Revenue Margin at Proposed Rates Line 17 + Line 26 772,189$               475,427$            133,126$            280$              240$            14,278$           98,451$            39,417$           10,971$             
29
30 PROPOSED REVENUE TO COST RATIO
31 Revenue to Cost Ratio at Proposed Rates 100% 96% 101% 135% 102% 105%
32
33 Note: 
34 1. Lines 2, 7, 16, 19, 20, 27 include the imputed Cost of Gas for Rates 23, 25 and 27. This is shown only for the purposes of presenting the Revenue to Cost Ratios
35      Rates 23, 25 and 27 do not pay for commodity and midstream charges. 
36 2. Rate 4 is a seasonal service and Rates 22 and Rate7/27 are interruptible customer classes. The revenue to cost ratio for Rate 4, Rate 22 and Rate 7/27 are not shown in the schedule above as
37      these rate classes do not drive system capacity additions and therefore, no demand‐related costs are allocated to these customer classes in the COSA Study.
38 3. Revenue Margin includes UAF allocation to rate classes.



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 2
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE FUNCTIONALIZATION  (000's)
Discussion Point: SCP as a separate Function

Line 
No. Particulars Total

Gas 
Supply 

Operation

LNG 
Storage 
Tilbury

LNG 
Storage 

Mt. Hayes Transmission Distribution Marketing
Customer 
Accounting

1 Total Operating & Maintenance Expense 243,000$       2,380$         14,782$         3,568$           29,583$            108,278$       31,064$       48,474$        
2 Property & Sundry Taxes 63,840$          ‐$             1,960$           372$               16,763$            39,828$         ‐$             ‐$              
3 Depreciation Expense 181,504$       ‐$             20,160$         6,655$           31,840$            105,441$       ‐$             8,746$          
4 Amortization Expense 42,339$          (90)$             2,655$           43$                 7,163$               22,514$         9,566$         1,089$          
5 Other Operating Revenue  (113,411)$      ‐$             (39,745)$        (18,039)$        (32,104)$           (6,252)$          ‐$             (2,314)$         
6 Income Tax 44,864$          (256)$           3,225$           1,938$           9,916$               25,671$         813$            650$             
7 Earned Return 310,054$       (1,711)$       32,149$         12,933$         66,182$            171,332$       5,428$         4,337$          
8 Total Cost of Service Margin 772,189$       322$            35,185$         7,469$           129,344$          466,813$       46,871$      60,982$        
9
10 Cost of Gas ‐ Commodity & Midstream 477,714$       477,714$    ‐$               ‐$               ‐$                   ‐$                ‐$             ‐$              
11 Total Utility Revenue Requirement 1,249,903$    478,036$    35,185$         7,469$           129,344$          466,813$       46,871$      60,982$        



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)
Discussion Point: SCP as a separate Function

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Gas Plant in Service
2 Total Gas Plant in Service 6,470,628$           3,792,921$          1,112,980$          372$                   745$                  4,609$              786,307$          298,096$        7,363$         
3 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
4 Demand 4,180,848$                      1,869,051$                     852,717$                        54$                              446$                            3,115$                         707,657$                    280,572$                 ‐$                       
5 Customer 2,289,781$                      1,923,869$                     260,262$                        318$                            299$                            1,494$                         78,650$                      17,524$                    7,363$                  
6
7 Total Accumulated Depreciation (1,815,001)$         (1,116,883)$         (320,274)$            (101)$                 (220)$                (1,308)$             (226,908)$         (86,092)$         (1,958)$        
8 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
9 Demand (1,131,843)$                    (540,218)$                       (245,327)$                       (17)$                             (128)$                           (905)$                           (203,367)$                  (80,624)$                  ‐$                       
10 Customer (683,158)$                        (576,664)$                       (74,947)$                         (84)$                             (92)$                             (403)$                           (23,542)$                     (5,468)$                    (1,958)$                 
11
12 TOTAL Net Plant 4,655,627$           2,676,038$          792,706$             271$                   525$                  3,301$              559,399$          212,004$        5,406$         
13 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
14 Demand 3,049,004$                      1,328,833$                     607,391$                        38$                              317$                            2,210$                         504,291$                    199,948$                 ‐$                       
15 Customer 1,606,623$                      1,347,205$                     185,315$                        234$                            207$                            1,091$                         55,109$                      12,056$                    5,406$                  
16
17 Contributions In Aid of Construction
18 Total Gas Plant in Service (424,193)$             (269,741)$            (78,417)$              (28)$                    (51)$                   (365)$                (54,498)$           (20,574)$         (518)$           
19 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
20 Demand (256,248)$                        (128,187)$                       (59,099)$                         (4)$                               (31)$                             (262)$                           (49,168)$                     (19,498)$                  ‐$                       
21 Customer (167,945)$                        (141,553)$                       (19,319)$                         (24)$                             (20)$                             (104)$                           (5,331)$                       (1,077)$                    (518)$                    
22
23 Total Accumulated Depreciation 143,125$              91,352$                26,345$               10$                     17$                    120$                  18,230$            6,872$            179$              
24 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
25 Demand 85,149$                            42,489$                           19,677$                          1$                                 10$                              84$                              16,388$                      6,499$                      ‐$                       
26 Customer 57,976$                            48,863$                           6,668$                             8$                                 7$                                 36$                              1,842$                         373$                         179$                      
27
28 TOTAL Net Plant (281,069)$             (178,388)$            (52,072)$              (19)$                    (33)$                   (246)$                (36,268)$           (13,703)$         (339)$           
29 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
30 Demand (171,099)$                        (85,698)$                         (39,422)$                         (3)$                               (21)$                             (178)$                           (32,780)$                     (12,998)$                  ‐$                       
31 Customer (109,969)$                        (92,690)$                         (12,651)$                         (16)$                             (13)$                             (68)$                             (3,488)$                       (704)$                        (339)$                    
32



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)
Discussion Point: SCP as a separate Function

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

33 13 Month Adjustment 3,685$                   2,187$                  730$                     0$                       0$                      3$                      549$                  212$                3$                  
34 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
35 Demand 2,822$                              1,464$                             632$                                0$                                 0$                                 3$                                 518$                            205$                         ‐$                       
36 Customer 863$                                 724$                                 97$                                  0$                                 0$                                 1$                                 31$                              7$                              3$                          
37
38 Work in Process, no AFUDC 35,156$                20,868$                6,964$                  2$                       4$                      32$                    5,234$              2,025$            27$                
39 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
40 Demand 26,924$                            13,963$                           6,034$                             0$                                 3$                                 26$                              4,941$                         1,957$                      ‐$                       
41 Customer 8,232$                              6,905$                             930$                                1$                                 1$                                 6$                                 294$                            68$                            27$                        
42
43 Unamortized Deferred Charges 24,791$                19,883$                16,913$               2$                       17$                    7$                      (3,257)$             (1,888)$           233$              
44 Energy 1,130$                              (369)$                               95$                                  (31)$                             (11)$                             ‐$                             2,010$                         (526)$                        (37)$                       
45 Demand 19,253$                            17,334$                           16,721$                          34$                              24$                              (6)$                               (6,190)$                       (1,763)$                    218$                      
46 Customer 4,408$                              2,918$                             97$                                  (1)$                               5$                                 13$                              922$                            401$                         53$                        
47
48 Cash Working Capital 2,129$                   1,316$                  429$                     1$                       1$                      1$                      302$                  75$                  4$                  
49 Energy 1,184$                              718$                                 267$                                1$                                 1$                                 ‐$                             171$                            24$                            2$                          
50 Demand 560$                                 289$                                 126$                                0$                                 0$                                 1$                                 103$                            41$                            ‐$                       
51 Customer 385$                                 308$                                 36$                                  0$                                 0$                                 0$                                 28$                              10$                            2$                          
52
53 Other Working Capital 1,567$                   1,085$                  261$                     0$                       0$                      1$                      160$                  58$                  3$                  
54 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
55 Demand 608$                                 276$                                 150$                                ‐$                             0$                                 0$                                 130$                            52$                            ‐$                       
56 Customer 959$                                 808$                                 110$                                0$                                 0$                                 1$                                 30$                              6$                              3$                          
57
58 LILO, Other Rate Base items 56,701$                30,057$                12,452$               2$                       6$                      101$                  10,089$            3,996$            (2)$                 
59 Energy ‐$                                  ‐$                                 ‐$                                 ‐$                             ‐$                             ‐$                             ‐$                             ‐$                          ‐$                       
60 Demand 57,290$                            30,553$                           12,520$                          2$                                 6$                                 101$                            10,108$                      3,999$                      ‐$                       
61 Customer (589)$                                (496)$                               (68)$                                 (0)$                               (0)$                               (0)$                               (19)$                             (4)$                             (2)$                         
62
63 Total Utility Rate Base 4,498,588$           2,573,046$          778,381$             259$                   520$                  3,199$              536,209$          202,779$        5,334$         
64 Energy 2,314$                              349$                                 362$                                (30)$                             (11)$                             ‐$                             2,181$                         (502)$                        (36)$                       
65 Demand 2,985,362$                      1,307,014$                     604,153$                        71$                              330$                            2,157$                         481,120$                    191,440$                 218$                      
66 Customer 1,510,912$                      1,265,682$                     173,867$                        219$                            201$                            1,043$                         52,907$                      11,841$                    5,152$                  



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)
Discussion Point: SCP as a separate Function

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Operating & Maintenance Expense 243,000$               160,494$           35,382$             15$                     64$                     252$                  29,200$             11,131$             779$                  
2 Energy 2,380$                             1,445$                         537$                            3$                                 1$                                 ‐$                             343$                            48$                               3$                                
3 Demand 101,136$                         48,322$                       21,974$                       2$                                 12$                               78$                               17,943$                       7,122$                         3$                                
4 Customer 139,483$                         110,728$                    12,871$                       10$                               51$                               174$                            10,914$                       3,961$                         773$                           
5
6 Property & Sundry Taxes 63,840$                 39,561$              12,161$              4$                        8$                        50$                      8,660$                3,303$                93$                     
7 Energy ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
8 Demand 41,115$                           20,626$                       9,466$                         1$                                 5$                                 31$                               7,867$                         3,119$                         ‐$                            
9 Customer 22,725$                           18,936$                       2,695$                         4$                                 3$                                 19$                               793$                            183$                            93$                              
10
11 Depreciation Expense 181,504$               109,630$            29,047$              16$                      26$                      128$                   19,831$              7,075$                237$                  
12 Energy ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
13 Demand 99,884$                           43,056$                       19,158$                       1$                                 10$                               78$                               15,802$                       6,263$                         ‐$                            
14 Customer 81,619$                           66,573$                       9,889$                         14$                               16$                               50$                               4,029$                         812$                            237$                           
15
16 Amortization Expense 42,339$                 24,962$              9,132$                6$                        8$                        39$                      4,779$                1,922$                68$                     
17 Energy (90)$                                  (55)$                             (20)$                             (0)$                                (0)$                                ‐$                             (13)$                             (2)$                                (0)$                               
18 Demand 22,955$                           11,036$                       4,871$                         0$                                 3$                                 24$                               4,009$                         1,589$                         ‐$                            
19 Customer 19,474$                           13,980$                       4,281$                         5$                                 6$                                 15$                               783$                            335$                            69$                              
20
21 Other Operating Revenue (113,411)$              (40,787)$            (15,454)$            (2)$                      (9)$                      (94)$                    (12,405)$            (4,887)$               (28)$                   
22 Energy ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
23 Demand (107,272)$                       (35,803)$                     (14,845)$                     (1)$                                (8)$                                (88)$                             (12,024)$                     (4,758)$                        ‐$                            
24 Customer (6,139)$                            (4,984)$                        (608)$                           (1)$                                (2)$                                (6)$                                (382)$                           (128)$                           (28)$                            
25



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)
Discussion Point: SCP as a separate Function

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

26 Income Tax 44,864$                 28,823$              8,465$                2$                        6$                        35$                      6,092$                2,327$                62$                     
27 Energy (256)$                                (156)$                           (58)$                             (0)$                                (0)$                                ‐$                             (37)$                             (5)$                                (0)$                               
28 Demand 27,951$                           14,674$                       6,590$                         0$                                 3$                                 22$                               5,449$                         2,160$                         ‐$                            
29 Customer 17,169$                           14,304$                       1,933$                         2$                                 3$                                 13$                               680$                            172$                            62$                              
30
31 Earned Return 310,054$               185,911$            53,145$              17$                      39$                      231$                   37,833$              14,394$              414$                  
32 Energy (1,711)$                            (1,039)$                        (386)$                           (2)$                                (1)$                                ‐$                             (247)$                           (35)$                             (2)$                               
33 Demand 197,177$                         91,483$                       40,632$                       3$                                 22$                               145$                            33,541$                       13,279$                       ‐$                            
34 Customer 114,588$                         95,466$                       12,899$                       16$                               18$                               86$                               4,539$                         1,149$                         416$                           
35
36 Total Cost of Service Margin 772,189$               508,594$            131,878$            58$                      142$                   640$                   93,990$              35,264$              1,624$               
37 Energy 322$                                 196$                            73$                               0$                                 0$                                 ‐$                             47$                               7$                                 0$                                
38 Demand 382,947$                         193,394$                    87,847$                       6$                                 47$                               291$                            72,587$                       28,772$                       3$                                
39 Customer 388,920$                         315,004$                    43,959$                       51$                               95$                               349$                            21,356$                       6,485$                         1,621$                        
40
41 Cost of Gas Sold (Including Gas Lost) 475,684$               287,646$            111,133$            433$                   135$                   267$                   67,966$              7,458$                646$                  
42 Energy 475,684$                         287,646$                    111,133$                    433$                            135$                            267$                            67,966$                       7,458$                         646$                           
43 Demand ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
44 Customer ‐$                                  ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            
45
46 Total Utility Revenue Requirement 1,247,873$            796,240$            243,011$            491$                   277$                   907$                   161,956$            42,722$              2,270$               
47 Energy 476,006$                         287,842$                    111,206$                    433$                            135$                            267$                            68,013$                       7,465$                         646$                           
48 Demand 382,947$                         193,394$                    87,847$                       6$                                 47$                               291$                            72,587$                       28,772$                       3$                                
49 Customer 388,920$                         315,004$                    43,959$                       51$                               95$                               349$                            21,356$                       6,485$                         1,621$                        



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: SCP as a separate Function

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1  Gas Supply OperaƟons (24,827)$         (15,068)$        (5,598)$      (30)$          (11)$               ‐$                    (3,582)$        (502)$           (36)$            
2 Energy (24,827)$                (15,068)$                (5,598)$             (30)$                 (11)$                     ‐$                             (3,582)$               (502)$                  (36)$                    
3 Demand ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
4 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
5
6  LNG Storage Tilbury 466,456$        36,080$          14,812$     ‐$          8$                  ‐$                    11,964$       4,734$         ‐$            
7 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
8 Demand 466,456$               36,080$                  14,812$            ‐$                 8$                         ‐$                             11,964$              4,734$                ‐$                    
9 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
10
11  LNG Storage Mt. Hayes 187,640$        99,978$          41,043$     ‐$          21$                328$                   33,152$       13,117$       ‐$            
12 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
13 Demand 187,640$               99,978$                  41,043$            ‐$                 21$                      328$                            33,152$              13,117$              ‐$                    
14 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
15
16 Transmission 960,235$        511,617$       210,029$   27$           108$              1,681$                169,648$     67,126$       ‐$            
17 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
18 Demand 960,235$               511,617$               210,029$          27$                  108$                    1,681$                         169,648$            67,126$              ‐$                    
19 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
20



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: SCP as a separate Function

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

21  Transmission SCP 281,540$        150,269$       61,688$     8$              32$                ‐$                    49,828$       19,716$       ‐$            
22 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
23 Demand 281,540$               150,269$               61,688$            8$                    32$                      ‐$                             49,828$              19,716$              ‐$                    
24 Customer ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
25
26 Distribution 2,485,857$     1,701,183$    420,440$   220$         311$              1,070$                262,599$     95,180$       4,854$        
27 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
28 Demand 1,016,721$            467,271$               249,609$          2$                    133$                    98$                              214,393$            85,215$              ‐$                    
29 Customer 1,469,137$            1,233,912$            170,831$          218$                178$                    973$                            48,205$              9,966$                4,854$               
30
31 Marketing 78,754$           46,350$          27,406$     35$           32$                60$                     2,809$         1,801$         260$           
32 Energy ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
33 Demand 72,770$                  41,800$                  26,971$            35$                  29$                      50$                              2,135$                1,532$                218$                   
34 Customer 5,984$                    4,550$                    435$                  0$                    3$                         10$                              673$                    269$                    43$                     
35
36 Customer Accounting 62,932$           42,637$          8,561$        0$              20$                60$                     9,792$         1,607$         255$           
37 Energy 27,141$                  15,418$                  5,960$               ‐$                 ‐$                     ‐$                             5,764$                ‐$                     ‐$                    
38 Demand ‐$                        ‐$                        ‐$                   ‐$                 ‐$                     ‐$                             ‐$                     ‐$                     ‐$                    
39 Customer 35,792$                  27,220$                  2,601$               0$                    20$                      60$                              4,028$                1,607$                255$                   
40
41 Total Utility Rate Base 4,498,588$     2,573,046$    778,381$   259$         520$              3,199$                536,209$     202,779$     5,334$        
42 Energy 2,314$                    349$                       362$                  (30)$                 (11)$                     ‐$                             2,181$                (502)$                  (36)$                    
43 Demand 2,985,362$            1,307,014$            604,153$          71$                  330$                    2,157$                         481,120$            191,440$            218$                   
44 Customer 1,510,912$            1,265,682$            173,867$          219$                201$                    1,043$                         52,907$              11,841$              5,152$               



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: SCP as a separate Function

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1  Gas Supply OperaƟons 322$                  196$                  73$                    0$                      0$                      ‐$                   47$                    7$                      0$                   
2 Energy 322$                            196$                            73$                              0$                                 0$                                 ‐$                             47$                              7$                                0$                           
3 Demand ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
4 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
5
6  LNG Storage Tilbury 35,185$             19,673$            7,373$               1$                      4$                      ‐$                   5,841$               2,293$              ‐$               
7 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
8 Demand 35,185$                      19,673$                      7,373$                        1$                                 4$                                 ‐$                             5,841$                        2,293$                        ‐$                       
9 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
10
11  LNG Storage Mt. Hayes 7,469$                3,980$               1,634$               ‐$                   1$                      13$                    1,320$               522$                 ‐$               
12 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
13 Demand 7,469$                        3,980$                        1,634$                        ‐$                             1$                                 13$                              1,320$                        522$                           ‐$                       
14 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
15
16 Transmission 129,344$           68,915$            28,291$            4$                      15$                    226$                  22,852$            9,042$              ‐$               
17 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
18 Demand 129,344$                    68,915$                      28,291$                      4$                                 15$                              226$                            22,852$                      9,042$                        ‐$                       
19 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
20



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ FUNCTIONALIZATION (000's)
Discussion Point: SCP as a separate Function

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

21  Transmission SCP 25,202$             13,451$            5,522$               1$                      3$                      ‐$                   4,460$               1,765$              ‐$               
22 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
23 Demand 25,202$                      13,451$                      5,522$                        1$                                 3$                                 ‐$                             4,460$                        1,765$                        ‐$                       
24 Customer ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
25
26 Distribution 466,813$           322,086$          78,377$            47$                    61$                    229$                  48,105$            17,015$            893$              
27 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
28 Demand 184,814$                    86,839$                      44,682$                      1$                                 24$                              50$                              38,088$                      15,131$                     ‐$                       
29 Customer 281,999$                    235,247$                    33,695$                      46$                              37$                              179$                            10,018$                      1,885$                        893$                      
30
31 Marketing 46,871$             33,916$            6,177$               5$                      24$                    69$                    4,502$               1,883$              296$              
32 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
33 Demand 932$                            535$                            345$                            0$                                 0$                                 1$                                 27$                              20$                             3$                           
34 Customer 45,939$                      33,380$                      5,831$                        4$                                 24$                              69$                              4,475$                        1,863$                        293$                      
35
36 Customer Accounting 60,982$             46,377$            4,432$               1$                      34$                    102$                  6,864$               2,738$              435$              
37 Energy ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
38 Demand ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                             ‐$                            ‐$                       
39 Customer 60,982$                      46,377$                      4,432$                        1$                                 34$                              102$                            6,864$                        2,738$                        435$                      
40
41 Total Utility Cost of Service 772,189$           508,594$          131,878$          58$                    142$                  640$                  93,990$            35,264$            1,624$          
42 Energy 322$                            196$                            73$                              0$                                 0$                                 ‐$                             47$                              7$                                0$                           
43 Demand 382,947$                    193,394$                    87,847$                      6$                                 47$                              291$                            72,587$                      28,772$                     3$                           
44 Customer 388,920$                    315,004$                    43,959$                      51$                              95$                              349$                            21,356$                      6,485$                        1,621$                   



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 7
Rate Design Filing_Common Rates_ 2016 Test Year
CLASSIFICATION SUMMARY (000's)
Discussion Point: SCP as a separate Function

Line 
No. Particulars Total  RATE 1  RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Billing Determinants
2
3 Sales Volume (TJ) 163,288              72,466          28,012          130                47                    13,189            27,090          15,663        6,691         
4 Midstream Sales Volume (TJ) 120,882              72,399          27,942          130                47                    ‐                   18,037          2,173          155              
5 Commodity Sales Volume (TJ) 107,522              65,258          24,245          130                47                    ‐                   15,515          2,173          155              
6 Average No. of Customers 979,066              886,652        84,737          18                   15                    26                    6,709             796             113              
7
8 Cost of Service Margin 772,189$            508,594$       131,878$      58$                 142$                 640$                 93,990$         35,264$      1,624$         
9 Energy 322$                              196$                       73$                        0$                          0$                             ‐$                            47$                         7$                        0$                       

10 Unit Energy Charge ($/GJ) 0.002 0.003 0.003 0.003 0.003 0.000 0.002 0.000 0.000

11 Demand 382,947$                      193,394$               87,847$                 6$                          47$                           291$                         72,587$                 28,772$              3$                       

12 Unit Demand Charge ($/GJ) 2.345 2.669 3.136 0.047 1.001 0.022 2.679 1.837 0.000

13 Customer 388,920$                      315,004$               43,959$                 51$                        95$                           349$                         21,356$                 6,485$                1,621$               

14 Unit Customer Charge ($/Cust/Day) 1.088 0.973 1.420 7.754 17.350 36.798 3.183 8.147 14.343

15
16 Unit Cost of Service Margin ($/GJ) 4.729 7.018 4.708 0.443 3.035 0.049 3.470 2.251 0.243

17
18 Cost of Gas ‐ Commodity & Midstream 475,684$            287,646$       111,133$      433$               135$                 267$                 67,966$         7,458$        646$            
19 Energy 475,684$                      287,646$               111,133$              433$                      135$                         267$                         67,966$                 7,458$                646$                   

20 Demand ‐$                                 ‐$                          ‐$                         ‐$                         ‐$                            ‐$                            ‐$                          ‐$                      ‐$                      

21 Customer ‐$                                 ‐$                          ‐$                         ‐$                         ‐$                            ‐$                            ‐$                          ‐$                      ‐$                      

22 Unit Cost of Gas ‐ Commodity ($/GJ) 2.913 3.969 3.967 3.333 2.885 0.020 2.509 0.476 0.097

23
24 Total Utility Cost of Service 1,247,873$         796,240$       243,011$      491$               277$                 907$                 161,956$       42,722$      2,270$         
25 Energy 476,006$                      287,842$               111,206$              433$                      135$                         267$                         68,013$                 7,465$                646$                   

26 Demand 382,947$                      193,394$               87,847$                 6$                          47$                           291$                         72,587$                 28,772$              3$                       

27 Customer 388,920$                      315,004$               43,959$                 51$                        95$                           349$                         21,356$                 6,485$                1,621$               

28 Unit Cost of Service ($/GJ) 7.642 10.988 8.675 3.776 5.920 0.069 5.978 2.728 0.339

29
30 Total Revenues @ Proposed Rates 1,347,460$         763,073$       244,259$      713$               375$                 14,545$           199,784$       91,451$      33,261$      
31 Unit Rate ($/GJ) 8.252 10.530 8.720 5.491 8.003 1.103 7.375 5.839 4.971

32
33 Total Revenue Margin @ Proposed Rates 772,189$            475,427$       133,126$      280$               240$                 14,278$           98,451$         39,417$      10,971$      
34 Unit Rate ($/GJ) 4.729 6.561 4.752 2.158 5.118 1.083 3.634 2.517 1.640
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1. INTRODUCTION  1 

FortisBC Energy Inc. (FEI or the Company) is holding a series of workshops over the next three 2 
months to consult with customers and stakeholders and to work towards an efficient and cost 3 
effective regulatory process for its 2016 FEI Rate Design Application (RDA), which is to be filed 4 
in the fall of this year.  5 

The key objective of the Fort Nelson Service Area (Fort Nelson) workshop is to inform 6 
customers and stakeholders regarding the cost allocations process and results for the rate 7 
design and to engage them in compiling a key issues list, which will then be considered to focus 8 
the scope of the RDA.  FEI has updated its cost of service allocation (COSA) model for Fort 9 
Nelson (the Fort Nelson COSA model), and has prepared this discussion guide that summarizes 10 
key assumptions, allocation methodologies and results for both gas costs and delivery costs. In 11 
addition, the last section of the discussion guide lists key discussion topics to help focus the 12 
discussion during the workshop.  These assumptions, methodologies, allocations and key 13 
discussion topics reflect FEI’s current plan for the 2016 RDA and FEI will consider the input of 14 
customers and stakeholders prior to the filing to the Application. 15 

FEI is circulating this discussion guide in advance of the workshop so that all customers and 16 
stakeholders can review the materials and prepare to participate effectively at the workshop and 17 
to contribute to the development of the key issues list. While FEI does not expect that all parties 18 
will be in agreement on all the issues, and that some may well have to be settled through the 19 
regulatory process, we anticipate that it will be useful to hear the various issues and positions 20 
that parties may have so that they may be considered as we move toward filing the RDA in the 21 
fall of 2016.  22 

 23 
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2. PART A:  GAS COST ALLOCATIONS  1 

This section discusses the key components of Fort Nelson’s gas costs and discusses the 2 
current and proposed methodology to classify and allocate those costs.   3 

 GAS COST – KEY COMPONENTS 2.14 

In Fort Nelson, the gas cost (including the Gas Cost Recovery Charge per gigajoule (GJ)) is 5 
bundled with the delivery cost and is not shown separately on most of Fort Nelson’s customer’s 6 
bills.  The gas cost consists of commodity related and midstream related cost components, both 7 
of which are currently allocated to sales customers.  Sales customers, also referred to as the 8 
Core Market, are those customers that purchase their commodity from FEI directly.  In contrast, 9 
transport customers who procure their own gas to be delivered to FEI’s interconnecting points 10 
do not pay a Gas Cost Recovery Charge.   11 

This section will further discuss what is included in the commodity and midstream costs for Fort 12 
Nelson. 13 

 Commodity Costs  2.1.114 

The commodity cost consists of market-priced annual gas purchased by FEI and flowed through 15 
in rates without mark-up.  The commodity costs also include an allocation of the gas costs from 16 
the Aitken Creek Storage facility. The variable Gas Cost Recovery Charge per GJ is reviewed 17 
quarterly by the British Columbia Utilities Commission (the Commission), and adjusted if 18 
required.   19 

 Midstream Costs  2.1.220 

Midstream costs consist of external resources contracted by FEI in order to facilitate the flow of 21 
gas each day so that the demand of customers can be served and the pipeline system stays in 22 
balance.  Midstream resources are used each day to balance FEI’s total gas distribution system 23 
by either supplementing it with gas supply when demand is greater than supply or removing 24 
excess gas supply out of the system when the demand is lower.   25 

The midstream resources that FEI has in place for Fort Nelson are to meet design (peak) day 26 
and design year conditions, and are secured in open and competitive marketplace.  27 

Midstream resources procured by FEI for Fort Nelson include transportation capacity on 28 
Spectra’s pipeline (T-North shorthaul) that delivers gas to Fort Nelson.   29 
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 GAS COST –ALLOCATION METHODOLOGY 2.21 

 Current Gas Cost Allocation Methodology 2.2.12 

Fort Nelson’s current gas allocation methodology allocates gas cost on an energy-related 3 
throughput basis to sales customers.  4 

 Proposed Gas Cost Allocation Methodology 2.2.25 

In the 2016 RDA, FEI is planning to unbundle the rates in Fort Nelson to show the daily/monthly 6 
fixed and variable delivery charges separately from the variable Gas Cost Recovery Charges.  7 
In the FortisBC Energy Inc. Fort Nelson Service Area Gas Tariff (the Fort Nelson Tariff), the Gas 8 
Cost Recovery Charge per GJ would be separated into Cost of Gas (Commodity Cost Recovery 9 
Charge) per GJ and the Storage and Transport Charge per GJ (also referred to as the 10 
midstream charge), consistent with the current FEI rate schedules applicable to the Mainland, 11 
Vancouver Island, and Whistler service areas.  On a customer’s bill, the Cost of Gas per GJ and 12 
the Storage and Transport Charge per GJ will still be bundled due to the immaterial nature of 13 
the Storage and Transport Charge for Fort Nelson, and will be referred to as the Commodity 14 
Charge per GJ.    15 

The proposed gas cost allocation methodology includes classifying the commodity costs as 16 
energy-related and allocating those costs to sales customers based on throughput. The 17 
midstream costs are proposed to be classified as demand-related and allocated based on peak 18 
day demand to all sales customers.  19 

 RESULTS 2.320 

A comparison of the current method of allocating gas costs and the proposed method are 21 
provided in Table 2-1 below. As shown on lines 4 and 15 of the table below, the proposed gas 22 
cost allocation will have a minimal impact on residential and commercial customers’ rates. 23 
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Table 2-1:  Comparison of the Current and Proposed Gas Cost Allocation1 1 

 2 

Notes to Table 2-1 3 

1. The current method allocates the average cost equally to residential and commercial customers. 4 
2. Under the proposed method the total commodity cost is allocated to customers based on their combined 5 

total forecast volume resulting in the same commodity charge to residential and commercial customers. This 6 
is the same as the current method except the total commodity cost is lower as it does not include midstream 7 
cost. 8 

3. Under the proposed method the midstream cost is allocated to customers based on the peak day demand or 9 
load factor adjusted volumes. 10 

Peak day demand is equal to Load Factor Adjusted Volume (Line 19) divide by 365 days. 11 

1  Residential customers are served under Rate 1: Domestic Service; Small Commercial customers are served under 
Rate 2.1 General Service and Large Commercial customers are served under Rate 2.2: General Service. 

 Small  Large 

1        Current Method
2        Forecast Volume (GJ) 602,200       268,100          209,700        124,400      
3        Total Cost of Gas 1 779,247$     346,922$       271,352$     160,974$   
4        $ / GJ  (Line 3 / Line 2) 1.294$          1.294$            1.294$          1.294$        
5        
6        Proposed Method
7        Forecast Volume (GJ) 602,200       268,100          209,700        124,400      

8        Total Commodity Cost 2 (Line 23) 767,900$     341,870$       267,401$     158,630$   
9        Commodity Cost / GJ (Line 8 / Line 7) 1.275$          1.275$            1.275$          1.275$        

10      
11      Load Factor Adjusted Volume 2,097,140    884,818          822,353        389,969      
12      Midstream Cost (Storage & Transport Cost) 3 11,347$       4,787$            4,450$          2,110$        
13      Storage & Transport Cost / GJ (Line 12 / Line 7) 0.019$          0.018$            0.021$          0.017$        
14      
15      Total Cost of Gas / GJ (Line 9 + Line 13) 1.294$          1.293$            1.296$          1.292$        
16      
17      Forecast Volume (GJ) 602,200       268,100          209,700        124,400      
18      Load Factor % 30.3% 25.5% 31.9%
19      Load Factor Adjusted Volume (Line 17 / Line 18) 2,097,140    884,818          822,353        389,969      
20      
21      Total Cost of Gas 779,247$     
22      Less: Midstream - Pipeline Costs (11,347)        

23      Total Commodity 767,900$     

TotalParticulars Commercial  Residential  Line 
No.
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3. PART B:  DELIVERY COST ALLOCATIONS 1 

 KEY ASSUMPTIONS 3.12 

 Test Year Used 3.1.13 

FEI is using approved costs from its FEI Fort Nelson Service Area 2015-2016 Revenue 4 
Requirements and Rates Application, (Fort Nelson 2015-2016 RRA)2 for allocation within the 5 
Fort Nelson COSA model.  FEI chose 2016 as the base for allocation because it reflects the 6 
current forecast operating conditions, and is the closest in time to the expected implementation 7 
date of the RDA decision.  8 

The Fort Nelson 2016 test year approved costs have not been escalated to attempt to estimate 9 
2018 costs and revenues. The COSA model uses the approved numbers as is.  10 

3.1.1.1 O&M and Rate Base 11 

The Fort Nelson COSA model uses the activity view3 of O&M from the Fort Nelson 2016 test 12 
year as part of the cost allocation.  In addition to the activity view O&M, property taxes are also 13 
included and allocated within the Fort Nelson COSA model. 14 

The Fort Nelson COSA model uses Fort Nelson 2016 test year rate base for functionalization 15 
and allocation. Rate base is predominantly comprised of the mid-year balance of net plant 16 
assets, net contribution in aid of construction, and unamortized deferrals.  17 

3.1.1.2 Customers and Load Information 18 

The number of customers and annual demand (load) by rate category from Fort Nelson 2016 19 
test year are used to develop many of the allocators within the Fort Nelson COSA model. 20 
Generally, Fort Nelson’s delivery system has been constructed to meet peak day (coldest day) 21 
demand of all its firm service customers. The customer load from Fort Nelson’s test year is 22 
adjusted by the load factor of each rate category to estimate the peak day demand for each rate 23 
category. The peak day demand is used to allocate much of Fort Nelson’s system costs that are 24 
classified as demand. In addition to system costs in place to meet peak day demand, Fort 25 
Nelson has costs caused by connecting customers to the delivery system. The number of 26 
customers in each rate category is used to allocate the customer costs that are caused from a 27 
customer joining Fort Nelson’s delivery system. 28 

 29 

2  Approved by G-97-15, issued June 10, 2015. 
3  G-97-15 Compliance Filing, Attachment 1, Schedules 22, 23, 24. 
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 Existing Customer Segmentation 3.1.21 

The Fort Nelson COSA model uses Fort Nelson’s existing rate categories as the basis for cost 2 
allocations and calculating revenue to cost ratios. The following table shows by rate category, 3 
the number of customers and annual demand in terajoules (TJ) from the Fort Nelson 2015-2016 4 
RRA. Fort Nelson has made an adjustment to the 2016 approved forecast for the number of 5 
customers and volumes as one of the Rate Schedule 25 customers has ceased using natural 6 
gas as of December, 2015. The impact of this event on the Annual Demand is a reduction of 20 7 
TJ (56 TJ from the approved forecast to 36 TJ).  8 

Table 3-1:  Customers and Annual Demand (TJ) by Rate Category 4 9 

Rate Customers Annual Demand (TJ) 
1 1,980 268 

2.1 468 209 
2.2 34 121 
2.3 0 0 
2.4 0 0 
3.1 0 0 
3.2 0 0 
3.3 0 0 
25 1 36 

Total 2,483 634 
 10 

 METHODOLOGY 3.211 

 Peak Day Methodology 3.2.112 

Consistent with FEI’s methodology, the coincident peak demand (which is explained below) 13 
methodology is used in this rate design to allocate the demand-related costs to each customer 14 
group.  The coincident peak approach continues to be appropriate as it allocates demand-15 
related costs to the customer groups that drive system capacity requirements based on the 16 
share of system capacity used by each of those customer groups. 17 

The coincident peak of a particular rate category is the demand required to serve that group of 18 
customers when the system wide demand is at its highest (on the peak (coldest) day). The 19 
coincident peak for each rate category is also referred to as the load factor adjusted volume and 20 
is calculated in the following way: 21 

Coincident Peak = (Annual Volume) / (Load Factor x 365) 22 

4  Fort Nelson does not have any customers served under Rates 2.3, 2.4, 3.1, 3.2, 3.3. 
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As indicated in the formula above, a load factor must be calculated to calculate the coincident 1 
peak for each rate category. While there are exceptions, lower load factors are generally 2 
associated with increasingly heat sensitive load (i.e. residential and commercial customers) 3 
while higher load factors are normally indicative of process-oriented load.  Consistent with the 4 
2012 RDA, the load factors for the heat sensitive rate categories (Rate 1, 2.1, and 2.2) are 5 
calculated using a three step linear regression methodology. For Fort Nelson, each rate 6 
category is calculated separately: 7 

1. Calculate the Peak Day Consumption: 8 

Regress 10 months of actual demand data against average monthly 9 
temperatures to establish the linear model parameters.  10 

Enter the resulting linear model with the peak day temperature to establish the 11 
peak day consumption. 12 

2. Calculate the Average Daily Consumption: 13 

The average daily consumption is the normalized annual actual use per customer 14 
(“UPC”) divided by 365. 15 

3. Calculate the Load Factor: 16 

The load factor is the ratio of the average daily consumption to the peak day 17 
consumption. 18 

As described in the coincident peak formula above, these load factors are applied to the 19 
volumes of the applicable rate category for the test period to calculate the peak day demand. 20 
 21 
The sum of peak day demand of all rate categories determines total system demand which is 22 
then utilized to calculate the demand allocator for each of the functionalized and classified 23 
categories of the cost of service. 24 

 Minimum System Study 3.2.125 

The Minimum System Study (MSS) examines the various mains in place at the utility and 26 
separates the mains by pipe diameter and material (steel or polyethylene).  Length of pipe 27 
installed and unit costs per length are then allocated to each pipe diameter to determine the 28 
total cost per pipe diameter for the entire distribution system. Consistent with past practice, Fort 29 
Nelson has included an updated MSS within this Fort Nelson COSA model.  30 

To determine how distribution costs should be split between demand and customer related 31 
components, the costs of the overall distribution system are compared to the cost of a 32 
hypothetical minimum system where the minimum pipe diameter is used to serve customers, so 33 
that the cost of increases to pipe diameter to meet demand are removed. Specifically, the 34 
hypothetical minimum system is one in which the actual pipe diameters of Fort Nelson’s system 35 
are replaced with the existing minimum distribution system standard (60 mm PE). The cost of 36 
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the minimum system is calculated by multiplying the unit cost of 60 mm PE by the length of all 1 
distribution mains. The cost of the minimum system is then divided by the total cost of the 2 
distribution system. The percentage derived is the minimum system and is the percentage of 3 
costs of the distribution system that are classified as customer-related in the Fort Nelson COSA 4 
model. The MSS results classify the Fort Nelson’s distribution related costs as 46% customer 5 
and 54% as demand. This is an important cost allocation step due to the significant size of the 6 
distribution system costs.  7 

 Peak Load Carrying Capacity Adjustment 3.2.28 

The Peak Load Carrying Capacity (“PLCC”) adjustment is intended to recognize that there is 9 
capacity built into the minimum system and that this capacity component of the minimum 10 
system should be classified as demand-related and not as customer-related. For the distribution 11 
function, the demand-related allocator is calculated by applying the PLCC adjustment to the 12 
coincident peak demand for each of the customer classes. 13 

The PLCC adjustment in the Fort Nelson COSA model involves determining the theoretical 14 
capacity of the distribution systems assuming a 60 mm diameter main.  The capacity of the 15 
minimum sized distribution systems was then divided by the number of customers served by 16 
each distribution system and an average minimum system capacity per customer was 17 
calculated to determine the PLCC adjustment. This PLCC adjustment was then multiplied by the 18 
number of customers in each rate class, and the corresponding amount was subtracted from the 19 
peak day demand for that rate class.  20 

The PLCC adjustment was determined to be 0.205 GJ per day per customer.  When the 21 
adjustment is applied along with the Minimum System approach, the results more closely match 22 
the theoretical customer-related component of the distribution system. 23 

 Customer Weighting Factor Study and Customer Administration Factor 3.2.324 

3.2.3.1 Customer Weighting Factor Study 25 

To ensure that customer-related costs associated with meters and services are allocated based 26 
on the principle of cost causation, a Customer Weighting Factor Study is conducted. Weighting 27 
factors are estimated values indicating the total relative value of meter and service assets 28 
associated with a specific rate category as compared to Rate 1 (Domestic Service (Residential) 29 
customers). Rate 1 is the basis for comparison because service under Rate 1 requires FEI’s 30 
least cost meter and service. Once the weighting factors have been calculated and assigned to 31 
each rate category, customer-related costs can be allocated appropriately across all rate 32 
categories. This study helps ensure each rate category is assigned the appropriate proportion of 33 
customer-related costs based on cost causation.  34 
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3.2.3.2 Customer Administration Factor 1 

Large customers generally require a greater level of administrative effort or customer service 2 
than the average residential customer; therefore, customer administration factors are required to 3 
properly allocate customer administration, marketing and billing related costs to the various rate 4 
classes.  5 

Weighting factors for each rate class were developed, taking into consideration: the frequency 6 
of meter reading; the use of Automatic Meter Reading (AMR) and the method of collecting and 7 
retaining load data; the amount of time spent by customer service responding to inquiries; 8 
marketing programs and costs for different customer groups; the existence of dedicated account 9 
managers for commercial and industrial customers; and the number of resources dedicated to 10 
each customer class for customer billing, measurement and marketing. The customer numbers 11 
weighted for customer administration and billing are then used to allocate costs associated with 12 
the customer administration to each rate class. The results from the customer weighting factor 13 
study and customer administration factor assessment are included in the table below. 14 

Table 3-2:  Customer Weighting Factor Study and Customer Administration Factor Assessment 15 
Results 16 

Rate  
Customer 

Weighting Factor 
Customer Admin 

Factor 
1 1.0 1.0 

2.1 1.6 1.0 
2.2 5.7 1.2 
25 192.0 75.0 

 17 

 Direct Allocations 3.2.418 

Direct allocations within the Fort Nelson COSA model are used when a cost is known to be 19 
caused by certain customer group(s) or rate (classes). For Fort Nelson, the cost for the 20 
industrial customer service has been directly assigned to Rate Schedule 25 – General Firm 21 
Transportation. 22 

 Renewable Natural Gas Program 3.2.523 

Renewal Natural Gas (RNG), also known as biomethane, is a renewable and carbon neutral 24 
energy source that reduces Greenhouse Gas emissions when used in place of natural gas.  25 
Currently, FEI’s RNG program5 is not available to Fort Nelson customers; however, with the 26 
unbundling of the Fort Nelson Tariff rates it would be possible to offer this program. FEI’s RNG 27 
service offering allows customers to purchase blends of RNG and conventional natural gas in 28 
percentages from 5% to 100%.  29 

5  Order G-194-10, issued December 14, 2010 approved FEI begin the RNG program on a 2-year pilot basis.  Order 
G-210-13, issued December 11, 2013 approved (among other things), the continuation of the RNG program on a 
permanent basis.  
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 Known and Measurable Changes 3.2.61 

From the Fort Nelson 2015-2016 RRA, the total mid-year value of the deferral accounts in the 2 
Rate Base is $242,000. Two of the deferral accounts are related to the Muskwa River Project 3 
(Mid-Year Rate Base value is $236,000) and will be fully amortized by the end of 2017. 4 
Consequently, FEI has made an adjustment not to include these items and their related cost of 5 
service effect in the Fort Nelson COSA.  6 

 RESULTS 3.37 

 Functionalization Summary 3.3.18 

The functionalization step involves separating the costs from the test period revenue 9 
requirements into the major categories that reflect the utility’s plant investment code of accounts 10 
and different services provided to customers. After assigning plant costs functionally, related 11 
expenses are also functionalized along the same basis. FEI functionalized the Fort Nelson 2016 12 
test year costs including known and measurable changes into the following categories: 13 

1. Gas Supply: Commodity and Midstream; 14 

2. Transmission; 15 

3. Distribution; 16 

4. Marketing; and, 17 

5. Customer Accounting. 18 

 19 

All of these functional categories were used in the Fort Nelson 2012 COSA model. The following 20 
table summarizes the results of the delivery cost of service functionalization from the Fort 21 
Nelson COSA model. 22 

Table 3-3:  Delivery Cost of Service Functionalization Summary 23 

Function 
$ thousands 

Functionalized 
Percentage of 

total 
Gas Supply  $1 0% 
Transmission $651 29% 
Distribution $1,653 72% 
Marketing $3 0% 
Customer Accounting $(28) -1% 
Total $2,281 100% 

 24 
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 Classification Summary 3.3.21 

Having functionalized the costs, the Fort Nelson COSA model then classifies the functionalized 2 
costs into categories based on the cost-causation principle.   These cost-causation categories 3 
are related to consumption behaviours, system demand, energy delivery or number of 4 
customers and are called Demand, Energy and Customer respectively.  5 

• Demand: Demand-related costs are those associated with plants that are designed, 6 
installed and operated to meet maximum hourly or daily gas flow requirements, such as 7 
transmission and distribution mains. Essentially, they refer to all costs associated with 8 
having peak capacity on standby and available upon peak customer demand. Given this, 9 
transmission and distribution capacity are classified as demand-related costs with 10 
respect to Fort Nelson’s requirement for serving peak demand on the winter peak.  11 
 12 

• Energy: Energy-related costs are those costs that vary with the volume of gas delivered 13 
to customers. In the case of Fort Nelson, other than the commodity supply purchased on 14 
behalf of Fort Nelson customers, few of the costs to operate the Company’s facilities are 15 
variable with respect to the volume of gas delivered to customers. Commodity supply 16 
expenses are classified as commodity-related costs as a means to allocate the costs to 17 
all sales customers.  18 
 19 

• Customer: Customer-related costs are those that are incurred when attaching a 20 
customer to the distribution system, metering the customer’s gas usage and maintaining 21 
the customer’s accounts. They may include capital costs associated with the investment 22 
in minimum size distribution mains, services, meters, house regulators, as well as 23 
marketing and customer accounting related activities. These costs then are a function of 24 
the number of customers served and continue to be incurred whether or not the 25 
customer uses any gas.  26 
 27 

Not all functionalized groups classify neatly into one of the three cost causation factors. In such 28 
instances, additional supporting studies are required to determine appropriate classifications 29 
amongst the cost causation factors. The costs of distribution mains, for example, are borne by 30 
both customers connecting to the system and by the maximum hourly or daily gas flow 31 
requirements. A Minimum System Study with Peak Load Carrying Capability (PLCC) 32 
Adjustment, discussed above, is conducted and employed to aid the classification of distribution 33 
mains costs into both customer and demand related costs. The following table summarizes the 34 
results of the delivery cost of service classification from the Fort Nelson COSA model. 35 

 PAGE 11 



 
FORTISBC ENERGY INC. 
RATE DESIGN APPLICATION – WORKSHOP 1 FORT NELSON SERVICE AREA 
 

Table 3-4:  Delivery Cost of Service Classification Summary 1 

Classification 
$ thousands 

Classified 
Percentage of 

total 
Demand $1,318 58% 
Energy $1 0% 
Customer $962 42% 
Total $2,281 100% 

 Allocation Summary 3.3.32 

When all forecast costs from the Fort Nelson 2016 test year including known and measurable 3 
changes are functionalized into the major categories and classified by cost causation, they can 4 
then be allocated to each customer group. This allocation of costs is based on a customer’s (or 5 
customer group’s) contribution to the specific classifier selected, as determined by a number of 6 
analyses that evaluate customer requirements, loads, usage characteristics, system design and 7 
operations, accounting and physical asset records.  8 

Demand-related costs are allocated to a customer group based on their contribution to the peak 9 
day demand measurement. Since each customer group possesses different service 10 
characteristics, allocation of demand-related costs based on a customer group’s contribution to 11 
the peak day demand ensures that the appropriate proportion of those costs are allocated to 12 
those who require a larger share of the system capacity.  13 

Energy-related costs are allocated based on annual gas throughput to sales customers.  14 

For allocation of customer-related costs the Customer Weighting Factor Study and Customer 15 
Administration Factor are used. The Customer Weighting Factor Study aids in the allocation of 16 
customer-related costs associated with meters and services, and the customer administration 17 
factor aids in the allocation of costs associated with customer administration and billing. 18 
Weighting factors are estimated values indicating the total relative value of meter and service 19 
assets or customer administration associated with a specific rate class as compared to other 20 
rate classes. Once the weighting factors have been calculated and assigned to each rate class, 21 
customer-related costs can be allocated appropriately across the company. This study helps 22 
ensure each rate class is assigned the appropriate proportion of customer-related costs based 23 
on cost causation. The following table summarizes the results of the delivery cost of service 24 
allocation to rate classes from the Fort Nelson COSA model. 25 
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Table 3-5:  Delivery Cost of Service Allocation to Rate Categories Summary 1 

Rate  
$ Thousands 

Allocated 
Percentage of 

total 
1 $1,091 48% 

2.1 $640 28% 
2.2 $247 11% 
25 $302 13% 

Total $2,281 100% 

 Revenue to Cost Ratios 3.3.42 

The Fort Nelson COSA study is one of the primary tools used to establish cost guidelines for the 3 
evaluation of rate class revenue levels. This evaluation process includes a comparison of the 4 
revenue for each customer class with the corresponding cost to serve them. This comparison is 5 
referred to as the Revenue to Cost ratio (R:C ratio). The R:C ratio shows whether the rates 6 
charged to each rate class adequately recovers their allocated cost of service.  7 

R:C ratios are assessed based on whether or not they fall within an established “range of 8 
reasonableness”. FEI believes that the appropriate range of reasonableness is 90 per cent to 9 
110 per cent. As a cost of service study necessarily involves assumptions, estimates, 10 
simplifications, judgments and generalizations, a “range of reasonableness” is the right measure 11 
when evaluating the appropriateness of the revenue to cost ratios.  12 

The result of the Fort Nelson COSA study for each rate class is considered in light of this “range 13 
of reasonableness” and each rate class that falls within that range is deemed to be at unity. If a 14 
rate class falls out of the “range of reasonableness”, this indicates that revenues are either 15 
insufficient in covering the cost of service or exceed the cost of service, which suggests that rate 16 
rebalancing may be in order. The “range of reasonableness” is therefore used as an indication 17 
of the rate classes that may require re-balancing. Even if all of the rate classes fall within the 18 
“range of reasonableness”, re-balancing may be necessary in light of rate class characteristics 19 
and rate design objectives.  20 

For natural gas utilities, the long standing precedent for the “range of reasonableness” for the 21 
revenue to cost ratio has been 90 per cent to 110 per cent. In Commission Order No. G-42-91 22 
that ruled on Ocelot Chemical’s application seeking reconsideration of the Commission’s ruling 23 
on Pacific Northern Gas’s 1991 Rate Design Application (Order No. G-23-91), the Commission 24 
recognized the subjectivity inherent in cost allocation:  25 

“The Commission is also cognizant of the considerable reliance upon judgement 26 
involved in the undertaking of a cost of service study. Although judgement is required in 27 
lesser amounts to determine the specific component of the total cost of service and 28 
functionalization of costs, significant judgement is required to classify costs between 29 
capacity, commodity and customer components. Even greater judgement is required in 30 
determining the appropriate method to allocate these costs amongst rate classes. For 31 
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example...different classes of customers impose different levels of risk on the utility, but 1 
quantifying the appropriate cost differential is not attempted in these studies. Finally, 2 
there are benefits attributable to serving certain classes of customers but these, too, 3 
have not been included as an offset against costs within the study as they are not easily 4 
quantified.”6  5 

This reliance on judgment led the Commission to conclude:  6 

“Given the imprecision inherent in cost of service studies in general, and in particular the 7 
studies in issue, the Commission believes that as long as revenues from a particular 8 
class of service and costs allocated to that class of service do not differ by more than 10 9 
percent, there is no compelling evidence to determine that the cost of service results 10 
indicate rate restructuring is required.”7  11 

The Commission also accepted, as a guide to rate setting, a “range of reasonableness” of 90 12 
per cent to 110 per cent in the BC Gas 1993 Phase B Rate Design.8 The same range of 13 
reasonableness was used in the BC Gas 1996 Rate Design,9 in the Terasen Gas Inc. (FEI’s 14 
predecessor) 2001 Rate Design10 and in FEI’s 2012 Amalgamation Application. 15 

Consistent with past precedent, FEI believes that it is reasonable to apply a “range of 16 
reasonableness” of 90 per cent to 110 per cent for Fort Nelson COSA model in the 2016 RDA.  17 

The table below provides the revenue to cost ratios for each of the rate classes based on the 18 
Fort Nelson 2015-2016 RRA, known and measurable changes in the Fort Nelson COSA model.  19 

Table 3-6:  Revenue to Cost Ratios 20 

Rate  
Revenue to Cost 

Ratio 
Rate 1 – Domestic (Residential) Service  92% 
Rate 2.1 – General (Small Commercial) Service 113% 
Rate 2.2 – General (Large Commercial) Service 121% 
Rate Schedule 25 – General Firm Transportation Service 59% 

 21 

The table above shows that R:C ratio for Rate 2.1, 2.2 and Rate Schedule 25 is outside of the 22 
range of reasonableness.  23 

As shown in the table above, Rate Schedule 25 has a R:C ratio of only 59%. This is due to the 24 
fact that there is only one customer taking service under this rate schedule and this customer is 25 
using natural gas for space heating only.  This consumption pattern results in a high allocation 26 

6  Commission Order No. G-42-91 p. 29.   
7  Ibid. 
8  Order G-101-93, Decision, p.12: “In previous decisions the Commission has accepted a 10 percent band as 

reasonable.”   
9  Order G-98-96 BC Gas Utility Ltd. 1996 Rate Design Proposals.   
10  Order G-116-01 BC Gas Utility Ltd. 2001 Rate Design Application.   
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of costs when compared to revenues because Rate Schedule 25 was designed to serve 1 
process load customers with low heat sensitivity.  2 

FEI is still in the process of soliciting information from its customers and stakeholders in Fort 3 
Nelson about issues (if any) related to the Fort Nelson COSA model assumptions, allocation 4 
approach and other rate design considerations.  Once customer and stakeholder information 5 
has been considered and rate design proposals have been solidified, FEI will consider whether 6 
to rebalance and include any rebalancing results for Fort Nelson COSA model within its 7 
upcoming application.  Please refer to Appendix A that shows the Fort Nelson COSA schedules 8 
using Fort Nelson 2013 test year, and Appendix B that shows the Fort Nelson COSA schedules 9 
using Fort Nelson 2016 test year.   10 

  11 
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4. PART C:  KEY DISCUSSION TOPICS 1 

 BUNDLED OR UNBUNDLED RATE STRUCTURE 4.12 

The Fort Nelson rates for residential and commercial customers are currently bundled with a 3 
declining block rate structure. In other words, Fort Nelson customers who take service under 4 
Rates 1, 2.1, and 2.2 do not see a separate variable Cost of Gas Charge per GJ, Storage and 5 
Transport (midstream) Charge per GJ and Delivery Charge per GJ in the Fort Nelson Tariff and 6 
on their bill.  7 

Over 20 years ago, FEI unbundled its rates for customers in the Mainland service area to 8 
separate the commodity, midstream and delivery charges. The unbundling of rates allows 9 
customers to see the different components outlined in the FEI rate schedules or on a bill (i.e. 10 
commodity, midstream and delivery), including changes of a particular component from one 11 
period to the next.  In addition, by unbundling the rates, FEI has been able to offer optional 12 
services, such as the RNG program. These services could not be made available to customers 13 
in Fort Nelson because the Fort Nelson Tariff rates have not been unbundled to separate out 14 
the variable Delivery Charge from the Gas Cost Recovery Charge. 15 

FEI is considering proposing unbundled rates for Fort Nelson customers, with no declining block 16 
structure, consistent with FEI’s rates in its other service areas.  If Ft. Nelson rates are 17 
unbundled, the Fort Nelson Tariff and Fort Nelson customers’ bills will outline the following 18 
applicable charges: Basic Charge per day, Delivery Charge per GJ, Revenue Stabilization 19 
Adjustment Mechanism (RSAM) Rate Rider 5 per GJ11, Cost of Gas Charge per GJ, and 20 
Storage and Transport Charge per GJ12.  This unbundled rate structure would remove the 21 
declining block rate structure that is currently in place.  The charges would be set to recover 22 
Fort Nelson’s cost of service.  23 

Unbundling the rates in this manner would provide transparency into the different components 24 
of customer bills and give Fort Nelson customers the option to participate in other services that 25 
require unbundled rates, such as the RNG program (subject to Commission approval).  The 26 
unbundled rates would also be consistent with the rate structures in FEI’s other service areas. 27 

Table 4-1 below shows the estimated bill impact to a Fort Nelson residential customer based on 28 
an average annual use of 135 GJ with the current bundled rate structure as compared to the 29 
unbundled rate structure.  It is expected that, under the proposed unbundled rate structure, the 30 
annual bill of customers who use more than the average would decrease, while the annual bill of 31 
customers who use less than the average would increase. 32 

 33 

11  Consistent with the FEI rate schedules and FEI customers’ bill, the RSAM Rate Rider 5 per GJ will be separated in 
the Fort Nelson Tariff and combined with the applicable Delivery Charge per GJ on Fort Nelson customers’ bills.   

12  As referenced in section 2.2.2, the Cost of Gas per GJ and Storage and Transport Charge per GJ will be 
separated in the Fort Nelson Tariff and combined on Fort Nelson customers’ bills as the Commodity Charge per 
GJ. 
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Table 4-1:  Comparison of Fort Nelson Bundled and Unbundled Rates for Residential Customers 1 

 2 

 GAS COST ALLOCATION METHODOLOGY 4.23 

As discussed in section 2.2 above, FEI is considering making the gas cost allocation 4 
methodology applicable in Fort Nelson consistent with FEI’s gas cost allocation methodology 5 
applicable in other service areas.  That is, the commodity costs are classified as energy-related 6 
and allocated to sales customers based on throughput and the midstream costs are classified 7 
as demand-related and allocated to sales customers based on the peak day demand. As noted 8 
in sections 2.1.1 and 2.1.2, the midstream resources that FEI has in place for Fort Nelson are to 9 
meet the design day also referred to as peak day and therefore should be allocated based on 10 
peak day demand. The minimal impact of this change is presented in section 2.3 above.   11 

 CUSTOMER SEGMENTATION - COMMERCIAL CUSTOMERS  4.312 

Fort Nelson’s general service (or commercial) customers are currently segmented into Rate 2.1 13 
and 2.2 based on a 6,000 GJ separation point.  FEI has completed preliminary analysis on 14 
customer segmentation, which suggests that the separation point between general service Rate 15 
2.1 and Rate 2.2 is at 2,000 GJ.  This separation point would also be consistent with the 16 
customer segmentation in all other FEI service areas.   17 

With this proposed change in customer segmentation, FEI anticipates that there would be 18 
approximately 12 customers that would change to large commercial from small commercial, as 19 
these 12 customers normalized consumption exceeds 2,000 GJ, but is less than the current 20 
6,000 GJ.  The 7 customers in Rate 2.2 and approximately 465 customers in Rate 2.1 would be 21 
unaffected. 22 

Current Rates 
excl RSAM Days 365 & GJ Annual Bill

Minimum incl 1st 2 GJ per Month 0.4898$                 365 179$                       
Next 28 GJ per Month 4.432$                   111 491$                       
Excess over 30 GJ per Month 4.342$                   -$                        

Total 669$                       

Unbundled Rates
Basic Charge / day 0.4047$                 365 148$                       
Delivery Charge $ / GJ 2.579$                   135 347$                       
Commodity Charge $ / GJ 1.275$                   135 172$                       
Storage & Transportation $ / GJ 0.019$                   135 3$                            

Total 669$                       

Bundled Rates
Rate Structure
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 OPTIONS FOR REBALANCING 4.41 

As shown in Table 3-6, based on the current cost allocation results, Rates 2.1, 2.2 and Rate 2 
Schedule 25 are outside the range of reasonableness.   3 

FEI is still evaluating the rebalancing options for Fort Nelson rate categories. As explained in 4 
section 3.3.4, due to the unique circumstances of the Rate Schedule 25 customer, FEI has not 5 
included this rate schedule for rebalancing under Option 1 below.  Two rebalancing options are 6 
presented below. 7 

Option 1:  Rebalancing rates to bring Rates 2.1 and 2.2 inside the range of 8 
reasonableness 9 

This option will shift the revenue responsibility from Rates S2.1 and 2.2 to residential customers 10 
to bring Rates 2.1 and 2.2 to a R:C ratio of 110%.  The resulting R:C ratios and approximate 11 
rate impacts are shown below:  12 

Table 4-2: Rebalanced Rates within 90-110% 13 

 Rate 1 Rate 2.1 Rate 2.2 
Rebalanced Amount  (in $000) + $130 - $47 - $83 
Burner Tip Change (%) + 7.7% - 1.4% - 7.9% 
R:C ratio after rebalancing 98% 110% 110% 

 14 

Option 2:  No Rebalancing  15 

A second option is not to perform any rebalancing.  As shown in Table 4-2, if rates are 16 
rebalanced then the cost of rebalancing rates would fall solely on residential customers resulting 17 
in a large increase to residential customer rates.   The sum of the increase in residential rates 18 
due to rebalancing and the increase in rates as proposed in the recently filed Application for 19 
2017 and 2018 Revenue Requirement and Rates for the Fort Nelson Service Area would 20 
constitute “rate shock”.  21 

 COMMON RATES SUITABILITY FOR FORT NELSON   4.522 

In Order G-21-14, dated February 26, 2014, the Commission approved common delivery, 23 
commodity and midstream rates for all of FEI service areas, with the exception of Fort Nelson.13  24 
On page 19 of the Decision accompanying Order G-21-14, the Commission commented on the 25 
exclusion of Fort Nelson from common rates as follows:  26 

The Commission panel agrees there would appear to be a logical inconsistency 27 
in maintaining regional rates for Fort Nelson. However, the Panel also notes that 28 

13 Order G-21-14 dated February 26, 2014 related to the FortisBC Energy Utilities (FEU) Application on 
Reconsideration and Variance of Commission Order G-26-13 on the FEU’s Common Rates, Amalgamation and 
Rate Design Application. 
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the Fort Nelson and District Chamber of Commerce, which intervened in both the 1 
Original Application and the Reconsideration Application, took no position on the 2 
Reconsideration Application as no reconsideration of rates as applicable to Fort 3 
Nelson was sought. The FEU may want to address this apparent inconsistency in 4 
its next Rate Design Application. 5 

Table below shows the approximate impact on the bill for residential and commercial customer 6 
(based on the average use) between Fort Nelson and FEI. For comparability, FEI has used the 7 
unbundled rate structure as discussed in section 4.1. The table below assumes no rebalancing 8 
or revenue requirement increases and is exclusive of any applicable rate riders. 9 
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Table 4-3:  Bill Impact and Rate Comparison between Fort Nelson and FEI Using Current Rates 1 

 2 

Rate 1: Domestic Service (Residential)

Fort Nelson 
Current Rates 

January 1, 2016

FEI Current Rate 
Schedule 1 Rates 

April 1, 2016

Basic Charge per day 0.4047$               0.3890$                  
Delivery Charge per GJ 2.579$                 4.370$                    
Cost of Gas Charge per GJ 1.275$                 1.141$                    
Storage and Transport per GJ 0.019$                 1.117$                    

Average annual use per customer of 135 GJ
Annual Cost 669$                     1,035$                    
Percentage Change 55%

Rate 2.1: General Service (Small Commercial)

Fort Nelson 
Current Rates 

January 1, 2016

FEI Current Rate 
Schedule 2 Rates 

April 1, 2016

Basic Charge per day 1.1781$               0.8161$                  
Delivery Charge per GJ 3.298$                 3.523$                    
Cost of Gas Charge per GJ 1.275$                 1.141$                    
Storage and Transport per GJ 0.019$                 1.133$                    

Average annual use per customer of 443 GJ
Annual Cost 2,464$                 2,866$                    
Percentage Change 16%

Rate 2.2: General Service (Large Commercial)

Fort Nelson 
Current Rates 

January 1, 2016

FEI Current Rate 
Schedule 3 Rates 

April 1, 2016

Basic Charge per day 1.1781$               4.3538$                  
Delivery Charge per GJ 3.408$                 2.939$                    
Cost of Gas Charge per GJ 1.275$                 1.141$                    
Storage and Transport per GJ 0.019$                 0.940$                    

Average annual use per customer of 3,584 GJ
Annual Cost 17,283$               19,581$                  
Percentage Change 13%
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FEI is in the process of evaluating how it should address the topic of common rates for Fort 1 
Nelson in the RDA and invites comments from customers and stakeholders on this topic.      2 
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FORTISBC ENERGY INC. (FORT NELSON SERVICE AREA) - LEGACY METHODOLOGY

Fully Distributed Cost of Service Allocation Study Schedule 1

Rate Design Filing_2013 Test Year

SUMMARY  (000's)

L.No. Particulars Reference Total RATE 1 RATE 2.1 RATE 2.2 RATE 25

1 REVENUES

2 Total Revenues at Proposed 2013 FEFN Rates line 3 + line 4 4,388$              1,942$              1,572$              734$                 140$                 

3 Revenue Margin at Proposed 2013 FEFN Rates 1,927$              791$                 700$                 296$                 140$                 

4 Total Cost of Gas 
2

2,461$             1,151$              872$                438$                -$                 

5

6 COST OF SERVICE

7 Total Utility Cost of Service line 8 + line 9 4,387$              2,402$              1,352$              569$                 63$                   

8 Cost of Service Margin 1,926$              1,251$              480$                 131$                 63$                   

9 Total Cost of Gas 
2

2,461$             1,151$              872$                438$                -$                 

10

11 SURPLUS / DEFICIT

12 Total Surplus / Deficit line 2 - line 7 1$                     (460)$                220$                 165$                 77$                   

13 % increase to Equal Allocated Cost 0.0%

14

15 REVENUES (adjusted to equal COS)

16 Total Adjusted Revenues at Proposed 2013 FEFN Rates line 17 + line 9 4,387$              1,942$              1,572$              734$                 140$                 

17 Total Adjusted Revenue Margin at Proposed 2013 FEFN Rates line 3 x line 13 1,926$              791$                 700$                 296$                 140$                 

18

19 REVENUES (adjusted for R/C RATIOS) 
1

4,618$              1,942$              1,572$              734$                 371$                 

20 COST OF SERVICE (adjusted for R/C RATIOS) 
1

4,618$              2,402$              1,352$              569$                 295$                 

21

22 REVENUE TO COST RATIO

23 Revenue to Cost Ratio line 19 / line 20 100% 80.8% 116.2% 128.9% 126.0%

24

25 REVENUE REBALANCING

26 Adjustment -$                  -$                  -$                  -$                  

27 Total Revenues at Proposed Rates 
1

line 28 + line 9 4,618$              1,942$              1,572$              734$                 371$                 

28 Total Revenue Margin at Proposed Rates line 17 + line 26 1,926$              791$                 700$                 296$                 140$                 

29

30 PROPOSED REVENUE TO COST RATIO

31 Revenue to Cost Ratio at Proposed Rates line 27 / line 20 100.0% 80.8% 116.2% 128.9% 126.0%

Note: 

1. The revenues (line 27 and line 19) and cost of service (line 20) include the imputed COG number for Rate 25. This is shown only for the purposes of presenting 

    the Revenue to Cost Ratios. Please note that Rate 25 does not pay for cost of gas charges. 

2. Cost of Gas forecast is based on five-day average forward prices at November 1, 2, 3, 4, and 7, 2011 consistent with the forward pricing utilized in the 2011 Fourth 

    Quarter Gas Cost reports for the various entities/service areas.

1



FORTISBC ENERGY INC. (FORT NELSON SERVICE AREA) - LEGACY METHODOLOGY

Fully Distributed Cost of Service Allocation Study Schedule 2

Rate Design Filing_2013 Test Year

FUNCTIONALIZATION  (000's)

L.No. Particulars Total

Gas Supply 

Operations

LNG Storage 

Tilbury

LNG Storage 

Mt. Hayes

Transmission Transmission 

SCP

Distribution Marketing Customer 

Accounting

1 Total Operating & Maintenance Expense 784$              -$                  -$                  -$                  (53)$                  -$                  836$                  -$                  -$                  

2 Property & Sundry Taxes 178$              -$                  -$                  -$                  80$                    -$                  98$                    -$                  -$                  

3 Depreciation Expense 333$              -$                  -$                  -$                  121$                  -$                  212$                  -$                  -$                  

4 Amortization Expense 5$                  -$                  -$                  -$                  3$                      -$                  2$                      -$                  -$                  

5 Other Operating Revenue (24)$               -$                  -$                  -$                  -$                  -$                  (11)$                  -$                  (13)$                  

6 Other Earned Return Provisions (97)$               -$                  -$                  -$                  (40)$                  -$                  (57)$                  -$                  -$                  

7 Income Tax 28$                -$                  -$                  -$                  12$                    -$                  16$                    -$                  -$                  

8 Earned Return 719$              -$                  -$                  -$                  298$                  -$                  421$                  -$                  -$                  

9 Total Cost of Service Margin 1,926$           -$                  -$                  -$                  421$                  -$                  1,518$               -$                  (13)$                  

10

11 Cost of Gas 2,461$           2,461$               -$                  -$                  -$                  -$                  -$                  -$                  -$                  

12 Total Utility Cost of Service 4,387$           2,461$               -$                  -$                  421$                  -$                  1,518$               -$                  (13)$                  

2



FORTISBC ENERGY INC. (FORT NELSON SERVICE AREA) - LEGACY METHODOLOGY

Fully Distributed Cost of Service Allocation Study Schedule 3

Rate Design Filing_2013 Test Year

RATE BASE SUMMARY - CLASSIFICATION (000's)

L.No. Particulars Total RATE 1 RATE 2.1 RATE 2.2 RATE 25

1 Gas Plant in Service

2 Total Gas Plant in Service 12,760$         7,942$           3,336$           985$              496$              

3 Demand 6,670$                 3,535$                 1,958$                 753$                     424$                     

4 Customer 6,090$                 4,407$                 1,378$                 232$                     73$                       

5 Energy -$                       -$                       -$                       -$                       -$                       

6 Total Accumulated Depreciation (2,853)$          (1,969)$          (658)$             (158)$             (69)$               

7 Demand (846)$                   (540)$                   (191)$                   (73)$                     (41)$                     

8 Customer (2,007)$                (1,428)$                (467)$                   (84)$                     (27)$                     

9 Energy -$                       -$                       -$                       -$                       -$                       

10 TOTAL Net Plant 9,907$           5,974$           2,678$           827$              428$              

11 Demand 5,824$                 2,995$                 1,767$                 679$                     382$                     

12 Customer 4,083$                 2,979$                 911$                     148$                     46$                       

13 Energy -$                       -$                       -$                       -$                       -$                       

14

15 Contribution In Aid of Construction

16 Total CIAC (1,287)$          (986)$             (247)$             (42)$               (13)$               

17 Demand (197)$                   (197)$                   -$                       -$                       -$                       

18 Customer (1,090)$                (789)$                   (247)$                   (42)$                     (13)$                     

19 Energy -$                       -$                       -$                       -$                       -$                       

20 Total Accumulated Amortization 573$              439$              110$              18$                6$                  

21 Demand 88$                       88$                       -$                       -$                       -$                       

22 Customer 485$                     351$                     110$                     18$                       6$                         

23 Energy -$                       -$                       -$                       -$                       -$                       

24 Total Net Contribution (714)$             (547)$             (137)$             (23)$               (7)$                 

25 Demand (109)$                   (109)$                   -$                       -$                       -$                       

26 Customer (605)$                   (437)$                   (137)$                   (23)$                     (7)$                       

27 Energy -$                       -$                       -$                       -$                       -$                       

28

29 Work in Progress, no AFUDC -$                 -$                 -$                 -$                 -$                 

30 Demand -$                       -$                       -$                       -$                       -$                       

31 Customer -$                       -$                       -$                       -$                       -$                       

32 Energy -$                       -$                       -$                       -$                       -$                       

33

34 Unamortized Deferred Charges 

35 Total Unamortized Deferred Charges - Rate Base 34$                7$                  15$                7$                  4$                  

36 Demand 56$                       23$                       21$                       8$                         4$                         

37 Customer (22)$                     (15)$                     (5)$                       (1)$                       (0)$                       

38 Energy -$                       -$                       -$                       -$                       -$                       

39

40 Cash Working Capital 58$                35$                16$                5$                  2$                  

41 Demand 27$                       14$                       8$                         3$                         2$                         

42 Customer 23$                       17$                       5$                         1$                         0$                         

43 Energy 8$                         4$                         3$                         1$                         -$                       

44

45 Other Working Capital

46 Total Other Working Capital (43)$               (25)$               (13)$               (4)$                 (2)$                 

47 Demand (18)$                     (8)$                       (6)$                       (2)$                       (1)$                       

48 Customer (25)$                     (17)$                     (7)$                       (1)$                       (1)$                       

49 Energy -$                       -$                       -$                       -$                       -$                       

50

51 LILO, Capital Efficiency Mechanism, Others -$                 -$                 -$                 -$                 -$                 

52 Demand -$                       -$                       -$                       -$                       -$                       

53 Customer -$                       -$                       -$                       -$                       -$                       

54 Energy -$                       -$                       

55

56 Total Utility Rate Base 9,242$           5,444$           2,560$           812$              425$              

57 Demand 5,780$                 2,915$                 1,790$                 688$                     387$                     

58 Customer 3,454$                 2,526$                 768$                     123$                     38$                       

59 Energy 8$                         4$                         3$                         1$                         -$                       

3



FORTISBC ENERGY INC. (FORT NELSON SERVICE AREA) - LEGACY METHODOLOGY

Fully Distributed Cost of Service Allocation Study Schedule 4

Rate Design Filing_2013 Test Year

COST OF SERVICE SUMMARY - CLASSIFICATION  (000's)

L.No. Particulars Total RATE 1 RATE 2.1 RATE 2.2 RATE 25

1 Operating & Maintenance Expense

2 Total Operating & Maintenance Expense 784$              554$              173$              40$                17$                

3 Demand 232$                     156$                     48$                       18$                       10$                       

4 Customer 552$                     398$                     126$                     21$                       7$                         

5 Energy -$                       -$                       -$                       -$                       -$                       

6 Property & Sundry Taxes 178$              108$              48$                15$                7$                  

7 Demand 97$                       50$                       29$                       11$                       6$                         

8 Customer 81$                       58$                       19$                       3$                         1$                         

9 Energy -$                       -$                       -$                       -$                       -$                       

10 Depreciation Expense 333$              198$              93$                28$                14$                

11 Demand 169$                     84$                       53$                       20$                       11$                       

12 Customer 164$                     114$                     40$                       8$                         3$                         

13 Energy -$                       -$                       -$                       -$                       -$                       

14 Amortization Expense 5$                  3$                  2$                  1$                  0$                  

15 Demand 5$                         2$                         2$                         1$                         0$                         

16 Customer 1$                         1$                         0$                         0$                         0$                         

17 Energy -$                       -$                       -$                       -$                       -$                       

18 Other Operating Revenue (24)$               (17)$               (6)$                 (1)$                 (0)$                 

19 Demand (2)$                       (2)$                       -$                       -$                       -$                       

20 Customer (22)$                     (15)$                     (6)$                       (1)$                       (0)$                       

21 Energy -$                       -$                       -$                       -$                       -$                       

22 Other Earned Return Provisions (97)$               (60)$               (25)$               (7)$                 (4)$                 

23 Demand (49)$                     (25)$                     (15)$                     (6)$                       (3)$                       

24 Customer (48)$                     (35)$                     (11)$                     (2)$                       (1)$                       

25 Energy -$                       -$                       -$                       -$                       -$                       

22 Income Tax 28$                17$                7$                  2$                  1$                  

23 Demand 14$                       7$                         4$                         2$                         1$                         

24 Customer 14$                       10$                       3$                         0$                         0$                         

25 Energy -$                       -$                       -$                       -$                       -$                       

26 Earned Return 719$              448$              188$              55$                28$                

27 Demand 362$                     188$                     109$                     42$                       24$                       

28 Customer 357$                     261$                     79$                       13$                       4$                         

29 Energy -$                       -$                       -$                       -$                       -$                       

30

31 Total Cost of Service Margin 1,926$           1,251$           480$              131$              63$                

32 Demand 828$                     460$                     230$                     88$                       50$                       

33 Customer 1,098$                  791$                     250$                     43$                       14$                       

34 Energy -$                       -$                       -$                       -$                       -$                       

35 Cost of Gas 2,461$           1,151$           872$              438$              -$               

36 Demand 162$                     76$                       57$                       29$                       -$                       

37 Customer -$                       -$                       -$                       -$                       -$                       

38 Energy 2,299$                  1,075$                  815$                     409$                     -$                       

39 Total Utility Cost of Service 4,387$           2,402$           1,352$           569$              63$                

40 Demand 990$                     535$                     288$                     117$                     50$                       

41 Customer 1,098$                  791$                     250$                     43$                       14$                       

42 Energy 2,299$                  1,075$                  815$                     409$                     -$                       

-97
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FORTISBC ENERGY INC. (FORT NELSON SERVICE AREA) - LEGACY METHODOLOGY

Fully Distributed Cost of Service Allocation Study Schedule 5

Rate Design Filing_2013 Test Year

RATE BASE SUMMARY - FUNCTIONALIZATION (000's)

L.No. Particulars Total RATE 1 RATE 2.1 RATE 2.2 RATE 25

1  Gas Supply Operations 8$                 4$                 3$                 1$                  -$                

2 Demand -$                        -$                        -$                        -$                        -$                        

3 Customer -$                        -$                        -$                        -$                        -$                        

4 Energy 8$                         4$                         3$                         1$                         -$                        

5

6  LNG Storage Tilbury -$                -$                -$                -$                 -$                

7 Demand -$                        -$                        -$                        -$                        -$                        

8 Customer -$                        -$                        -$                        -$                        -$                        

9 Energy -$                        -$                        -$                        -$                        -$                        

10

11  LNG Storage Mt. Hayes -$                -$                -$                -$                 -$                

12 Demand -$                        -$                        -$                        -$                        -$                        

13 Customer -$                        -$                        -$                        -$                        -$                        

14 Energy -$                        -$                        -$                        -$                        -$                        

15

16  Transmission 4,929$          2,154$          1,734$          666$              375$             

17 Demand 4,929$                  2,154$                  1,734$                  666$                     375$                     

18 Customer -$                        -$                        -$                        -$                        -$                        

19 Energy -$                        -$                        -$                        -$                        -$                        

20

21  Transmission SCP -$                -$                -$                -$                 -$                

22 Demand -$                        -$                        -$                        -$                        -$                        

23 Customer -$                        -$                        -$                        -$                        -$                        

24 Energy -$                        -$                        -$                        -$                        -$                        

25

26  Distribution 4,334$          3,305$          832$             146$              51$               

27 Demand 851$                     761$                     56$                       22$                       12$                       

28 Customer 3,483$                  2,544$                  775$                     125$                     38$                       

29 Energy -$                        -$                        -$                        -$                        -$                        

30

31  Marketing (7)$                (5)$                (2)$                (0)$                 (0)$                

32 Demand -$                        -$                        -$                        -$                        -$                        

33 Customer (7)$                        (5)$                        (2)$                        (0)$                        (0)$                        

34 Energy -$                        -$                        -$                        -$                        -$                        

35

36 Customer Accounting (21)$              (14)$              (6)$                (1)$                 (0)$                

37 Demand -$                        -$                        -$                        -$                        -$                        

38 Customer (21)$                      (14)$                      (6)$                        (1)$                        (0)$                        

39 Energy -$                        -$                        -$                        -$                        -$                        

40

41 Total Utility Rate Base 9,242$          5,444$          2,560$          812$              425$             

42 Demand 5,780$                  2,915$                  1,790$                  688$                     387$                     

43 Customer 3,454$                  2,526$                  768$                     123$                     38$                       

44 Energy 8$                         4$                         3$                         1$                         -$                        

5



FORTISBC ENERGY INC. (FORT NELSON SERVICE AREA) - LEGACY METHODOLOGY

Fully Distributed Cost of Service Allocation Study Schedule 6

Rate Design Filing_2013 Test Year

COST OF SERVICE SUMMARY - FUNCTIONALIZATION (000's)

L.No. Particulars Total RATE 1 RATE 2.2 RATE 2.2 RATE 25

1  Gas Supply Operations 2,461$          1,151$          872$             438$              -$                

2 Demand 162$                     76$                       57$                       29$                       -$                        

3 Customer -$                        -$                        -$                        -$                        -$                        

4 Energy 2,299$                  1,075$                  815$                     409$                     -$                        

5

6  LNG Storage Tilbury -$                -$                -$                -$                 -$                

7 Demand -$                        -$                        -$                        -$                        -$                        

8 Customer -$                        -$                        -$                        -$                        -$                        

9 Energy -$                        -$                        -$                        -$                        -$                        

10

11  LNG Storage Mt. Hayes -$                -$                -$                -$                 -$                

12 Demand -$                        -$                        -$                        -$                        -$                        

13 Customer -$                        -$                        -$                        -$                        -$                        

14 Energy -$                        -$                        -$                        -$                        -$                        

15

16  Transmission 421$             184$             148$             57$                32$               

17 Demand 421$                     184$                     148$                     57$                       32$                       

18 Customer -$                        -$                        -$                        -$                        -$                        

19 Energy -$                        -$                        -$                        -$                        -$                        

20

21  Transmission SCP -$                -$                -$                -$                 -$                

22 Demand -$                        -$                        -$                        -$                        -$                        

23 Customer -$                        -$                        -$                        -$                        -$                        

24 Energy -$                        -$                        -$                        -$                        -$                        

25

26  Distribution 1,518$          1,075$          336$             75$                32$               

27 Demand 407$                     276$                     82$                       31$                       18$                       

28 Customer 1,111$                  800$                     254$                     44$                       14$                       

29 Energy -$                        -$                        -$                        -$                        -$                        

30

31  Marketing -$                -$                -$                -$                 -$                

32 Demand -$                        -$                        -$                        -$                        -$                        

33 Customer -$                        -$                        -$                        -$                        -$                        

34 Energy -$                        -$                        -$                        -$                        -$                        

35

36 Customer Accounting (13)$              (8)$                (3)$                (1)$                 (0)$                

37 Demand -$                        -$                        -$                        -$                        -$                        

38 Customer (13)$                      (8)$                        (3)$                        (1)$                        (0)$                        

39 Energy -$                        -$                        -$                        -$                        -$                        

40

41 Total Utility Cost of Service 4,387$          2,402$          1,352$          569$              63$               

42 Demand 990$                     535$                     288$                     117$                     50$                       

43 Customer 1,098$                  791$                     250$                     43$                       14$                       

44 Energy 2,299$                  1,075$                  815$                     409$                     -$                        

6



FORTISBC ENERGY INC. (FORT NELSON SERVICE AREA) - LEGACY METHODOLOGY

Fully Distributed Cost of Service Allocation Study Schedule 7

Rate Design Filing_2013 Test Year

ALLOCATORS SUMMARY (000's)

L.No. Particulars Total RATE 1 RATE 2.1 RATE 2.2 RATE 25

1 Billing Determinants

2

3 Sales Volume (TJ) 274                208                104                55                  

4 Average No. of Customers 1,953             444                28                  2                    

5

6 Cost of Service Margin 1,926$           1,251$           480$              131$              63$                

7 Demand 828$                    460$                    230$                    88$                      50$                      

8 Unit Demand Charge ($/GJ) 1.68$                   0.84$                   0.32$                   0.18$                   

9 Customer 1,098$                 791$                    250$                    43$                      14$                      

10 Unit Customer Charge ($/GJ) 2.88$                   0.91$                   0.16$                   0.05$                   

11 Energy -$                       -$                       -$                       -$                       -$                       

12 Unit Energy Charge ($/GJ) -$                       -$                       -$                       -$                       

13

14 Unit Cost of Service Margin ($/GJ) 4.56$             2.31$             1.26$             1.15$             

15

16 Cost of Gas 2,461$           1,151$           872$              438$              -$                 

17 Demand 162$                    76$                      57$                      29$                      -$                       

18 Customer -$                       -$                       -$                       -$                       -$                       

19 Energy 2,299$                 1,075$                 815$                    409$                    -$                       

20 Unit Cost of Gas ($/GJ) 4.20$             4.20$             4.20$             -$                 

21

22 Total Utility Cost of Service 4,387$           2,402$           1,352$           569$              63$                

23 Demand 990$                    535$                    288$                    117$                    50$                      

24 Customer 1,098$                 791$                    250$                    43$                      14$                      

25 Energy 2,299$                 1,075$                 815$                    409$                    -$                       

26 Unit Cost of Service ($/GJ) 8.76$             6.51$             5.46$             1.15$             

27

28 Total Revenues @ Proposed Rates 4,387$           1,942$           1,572$           734$              140$              

29 Unit Rate ($/GJ) 7.08$             7.56$             7.03$             2.54$             

30

31 Total Revenue Margin @ Proposed Rates 1,926$           791$              700$              296$              140$              

32 Unit Rate ($/GJ) 2.88$             3.37$             2.84$             2.54$             

7
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FORTISBC ENERGY INC. ‐ FORT NELSON SERVICE AREA
Fully Distributed Cost of Service Allocation Study
Rate Design Filing_Common Rates_ 2016 Test Year Schedule 1
SUMMARY  (000's)

Line No. Particulars Reference Total RATE 1 RATE 2.1 RATE 2.2
RATE 25 NON‐

BYPASS

1 REVENUE TO COST
2 Total Revenue at 2016 Approved Rates Line 2 + Line 3 4,914$         2,033$             1,706$             911$              264$                   
3 Revenue Margin at 2016 Approved Rates 2,219$         894$                817$                 396$              112$                   
4 Cost of Gas at 2016 Approved Rates 2,695$         1,139$             889$                 515$              152$                   
5
6 COST OF SERVICE
7 Total Utility Cost of Service Line 7 + Line 8 4,976$         2,230$             1,529$             762$              455$                   
8 Cost of Service Margin 2,281$         1,091$             640$                 247$              302$                   
9 Total Cost of Gas 2,695$         1,139$             889$                 515$              152$                   
10
11 SURPLUS / DEFICIT
12 Total Surplus / (Deficit) Line 2 ‐ Line 7 (62)$            
13 % Increase to Equal Allocated Costs ‐ Line 12 / Line 3 2.8%
14
15 REVENUES (adjusted to equal COS)
16 Total Revenue at 2016 Approved Rates ‐ Adjusted Line 4 + Line 17 4,976$         2,058$             1,729$             922$              267$                   
17 Total Revenue Margin at 2016 Approved Rates ‐ Adjusted  Line 3 x (1 + Line 13) 2,281$         919$                840$                 407$              115$                   
18
19 REVENUES (adjusted for R/C ratio's) Line 16 4,976$         2,058$             1,729$             922$              267$                   
20 COST OF SERVICE (adjusted for R/C ratio's) Line 7 4,976$         2,230$             1,529$             762$              455$                   
21
22 REVENUE TO COST RATIO
23 Revenue to Cost Ratio Line 19 / Line 20 100% 92% 113% 121% 59%
24
25 REVENUE REBALANCING
26 Adjustment ‐$             ‐$                 ‐$                  ‐$               ‐$                    
27 Total Revenue at Proposed Rates Line 16 + Line 26 4,976$         2,058$             1,729$             922$              267$                   
28 Total Revenue Margin at Proposed Rates Line 17 + Line 26 2,281$         919$                840$                 407$              115$                   
29
30 PROPOSED REVENUE TO COST RATIO
31 Revenue to Cost Ratio at Proposed Rates Line 27 / Line 20 100% 92% 113% 121% 59%
32
33 Notes:
34 1. Lines 2, 7, 16, 19, 20, 27 include the imputed Cost of Gas for Rates 23, 25 and 27. This is shown only for the purposes of presenting the Revenue to Cost Ratios.
35      Rate 25 does not pay a Gas Cost Recovery Charge



FORTISBC ENERGY INC. ‐ FORT NELSON SERVICE AREA
Fully Distributed Cost of Service Allocation Study Schedule 2
Rate Design Filing_Common Rates_ 2016 Test Year
FUNCTIONALIZATION  (000's)

Line 
No. Particulars Total

Gas Supply 
Operations Transmission Distribution Marketing

Customer 
Accounting

1 Total Operating & Maintenance Expense 882$       ‐$             (55)$                  937$             ‐$           ‐$              
2 Property & Sundry Taxes 139$       ‐$             72$                   67$                ‐$           ‐$              
3 Depreciation Expense 436$       ‐$             174$                 262$             ‐$           ‐$              
4 Amortization Expense 38$         ‐$             19$                   33$                2$               (16)$              
5 Other Operating Revenue  (20)$        ‐$             ‐$                  (11)$              ‐$           (9)$                
6 Income Tax 74$         0$                 40$                   34$                0$               (0)$                
7 Earned Return 732$      1$                400$                 332$            1$              (3)$               
8 Total Cost of Service Margin 2,281$   1$                 651$                 1,653$          3$               (28)$              
9
10 Cost of Gas ‐ Commodity 2,543$    2,543$         ‐$                  ‐$              ‐$           ‐$              
11 Total Utility Revenue Requirement 4,824$   2,544$         651$                 1,653$          3$               (28)$              



FORTISBC ENERGY INC. ‐ FORT NELSON SERVICE AREA
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2.1 RATE 2.2

RATE 25 NON‐
BYPASS

1 Gas Plant in Service
2 Total Gas Plant in Service 15,307$                 6,961$                      4,325$                  1,725$              2,296$                 
3 Energy ‐$                                   ‐$                                      ‐$                              ‐$                            ‐$                                

4 Demand 9,830$                              3,308$                                  3,186$                          1,498$                        1,839$                            

5 Customer 5,476$                              3,654$                                  1,139$                          227$                            457$                               

6
7 Total Accumulated Depreciation (3,992)$                  (2,000)$                    (1,078)$                (396)$                (517)$                   
8 Energy ‐$                                   ‐$                                      ‐$                              ‐$                            ‐$                                

9 Demand (1,897)$                             (655)$                                   (644)$                            (305)$                          (292)$                              

10 Customer (2,095)$                             (1,345)$                                (433)$                            (92)$                            (225)$                              

11
12 TOTAL Net Plant 11,315$                 4,961$                      3,247$                  1,328$              1,779$                 
13 Energy ‐$                                   ‐$                                      ‐$                              ‐$                            ‐$                                

14 Demand 7,934$                              2,652$                                  2,541$                          1,193$                        1,547$                            

15 Customer 3,381$                              2,309$                                  706$                             135$                            232$                               

16
17 Contributions In Aid of Construction
18 Total Gas Plant in Service (1,319)$                  (726)$                       (360)$                    (125)$                (108)$                   
19 Energy ‐$                                   ‐$                                      ‐$                              ‐$                            ‐$                                

20 Demand (513)$                                (188)$                                   (193)$                            (92)$                            (41)$                                

21 Customer (806)$                                (538)$                                   (168)$                            (33)$                            (67)$                                

22
23 Total Accumulated Depreciation 682$                      392$                         184$                     62$                    43$                       
24 Energy ‐$                                   ‐$                                      ‐$                              ‐$                            ‐$                                

25 Demand 219$                                  84$                                       88$                                42$                              5$                                    

26 Customer 463$                                  309$                                     96$                                19$                              39$                                  

27
28 TOTAL Net Plant (637)$                     (333)$                       (176)$                    (64)$                  (65)$                     
29 Energy ‐$                                   ‐$                                      ‐$                              ‐$                            ‐$                                

30 Demand (294)$                                (104)$                                   (104)$                            (50)$                            (36)$                                

31 Customer (343)$                                (229)$                                   (71)$                              (14)$                            (29)$                                

32



FORTISBC ENERGY INC. ‐ FORT NELSON SERVICE AREA
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2.1 RATE 2.2

RATE 25 NON‐
BYPASS

33 Work in Process, no AFUDC 35$                         14$                           10$                       4$                      7$                         
34 Energy ‐$                                   ‐$                                      ‐$                              ‐$                            ‐$                                

35 Demand 28$                                    9$                                         9$                                  4$                                6$                                    

36 Customer 7$                                      5$                                         1$                                  0$                                1$                                    

37
38 Unamortized Deferred Charges 7$                           (6)$                            7$                         3$                      2$                         
39 Energy 3$                                      1$                                         1$                                  1$                                ‐$                                

40 Demand 28$                                    13$                                       10$                                3$                                2$                                    

41 Customer (24)$                                   (20)$                                      (4)$                                0$                                0$                                    

42
43 Cash Working Capital 29$                         13$                           10$                       5$                      1$                         
44 Energy 20$                                    9$                                         7$                                  4$                                ‐$                                

45 Demand 6$                                      2$                                         2$                                  1$                                1$                                    

46 Customer 3$                                      2$                                         1$                                  0$                                0$                                    

47
48 Other Working Capital 14$                         8$                             4$                         1$                      1$                         
49 Energy ‐$                                   ‐$                                      ‐$                              ‐$                            ‐$                                

50 Demand 4$                                      2$                                         2$                                  1$                                ‐$                                

51 Customer 10$                                    7$                                         2$                                  0$                                1$                                    

52
53 Total Utility Rate Base 10,763$                 4,657$                      3,102$                  1,278$              1,726$                 
54 Energy 23$                                    10$                                       8$                                  5$                                ‐$                                

55 Demand 7,706$                              2,574$                                  2,460$                          1,152$                        1,520$                            

56 Customer 3,034$                              2,073$                                  634$                             121$                            206$                               



FORTISBC ENERGY INC. ‐ FORT NELSON SERVICE AREA
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)

Line 
No. Particulars Total RATE 1 RATE 2.1 RATE 2.2

RATE 25 NON‐
BYPASS

1 Operating & Maintenance Expense 882$                      473$             240$               85$                84$                  
2 Energy ‐$                                 ‐$                      ‐$                        ‐$                     ‐$                         
3 Demand 363$                                129$                     130$                       62$                      43$                          
4 Customer 519$                                344$                     110$                       23$                      42$                          
5
6 Property & Sundry Taxes 139$                       62$                 40$                  16$                21$                   
7 Energy ‐$                                 ‐$                      ‐$                        ‐$                     ‐$                         
8 Demand 93$                                  31$                       30$                          14$                      19$                          
9 Customer 46$                                  31$                       10$                          2$                         3$                             
10
11 Depreciation Expense 436$                       203$              125$                50$                58$                   
12 Energy ‐$                                 ‐$                      ‐$                        ‐$                     ‐$                         
13 Demand 272$                                92$                       89$                          42$                      48$                          
14 Customer 164$                                111$                     36$                          7$                         10$                          
15
16 Amortization Expense 38$                         9$                   13$                  6$                  10$                   
17 Energy ‐$                                 ‐$                      ‐$                        ‐$                     ‐$                         
18 Demand 42$                                  14$                       13$                          6$                         9$                             
19 Customer (4)$                                   (5)$                        (0)$                          0$                         1$                             
20
21 Other Operating Revenue (20)$                        (13)$               (5)$                   (1)$                 (1)$                    
22 Energy ‐$                                 ‐$                      ‐$                        ‐$                     ‐$                         
23 Demand (3)$                                   (1)$                        (1)$                          (1)$                       ‐$                         
24 Customer (17)$                                 (12)$                      (3)$                          (0)$                       (1)$                           
25
26 Income Tax 74$                         33$                 21$                  8$                  12$                   
27 Energy 0$                                     0$                          0$                            0$                         ‐$                         
28 Demand 51$                                  17$                       16$                          7$                         10$                          
29 Customer 23$                                  16$                       5$                            1$                         2$                             
30



FORTISBC ENERGY INC. ‐ FORT NELSON SERVICE AREA
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)

Line 
No. Particulars Total RATE 1 RATE 2.1 RATE 2.2

RATE 25 NON‐
BYPASS

31 Earned Return 732$                       324$              207$                83$                118$                 
32 Energy 1$                                     1$                          0$                            0$                         ‐$                         
33 Demand 500$                                166$                     158$                       74$                      102$                        
34 Customer 230$                                157$                     48$                          9$                         16$                          
35
36 Total Cost of Service Margin 2,281$                    1,091$           640$                247$              302$                 
37 Energy 1$                                     1$                          1$                            0$                         ‐$                         
38 Demand 1,318$                             448$                     434$                       205$                    231$                        
39 Customer 962$                                643$                     205$                       42$                      71$                          
40
41 Cost of Gas Sold (Including Gas Lost) 2,543$                    1,139$           889$                515$              ‐$                 
42 Energy 2,543$                             1,139$                  889$                       515$                    ‐$                         
43 Demand ‐$                                 ‐$                      ‐$                        ‐$                     ‐$                         
44 Customer ‐$                                 ‐$                      ‐$                        ‐$                     ‐$                         
45
46 Total Utility Revenue Requirement 4,824$                    2,230$           1,529$             762$              302$                 
47 Energy 2,544$                             1,140$                  890$                       515$                    ‐$                         
48 Demand 1,318$                             448$                     434$                       205$                    231$                        
49 Customer 962$                                643$                     205$                       42$                      71$                          



FORTISBC ENERGY INC. ‐ FORT NELSON SERVICE AREA
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ FUNCTIONALIZATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2.1 RATE 2.2

RATE 25 NON‐
BYPASS

1  Gas Supply OperaƟons 20$                              9$                      7$                    4$                    ‐$               
2 Energy 20$                                         9$                               7$                            4$                            ‐$                        
3 Demand ‐$                                        ‐$                           ‐$                         ‐$                         ‐$                        
4 Customer ‐$                                        ‐$                           ‐$                         ‐$                         ‐$                        
5
6 Transmission 5,885$                        1,884$              1,742$            810$               1,450$           
7 Energy ‐$                                        ‐$                           ‐$                         ‐$                         ‐$                        
8 Demand 5,885$                                    1,884$                       1,742$                    810$                        1,450$                   
9 Customer ‐$                                        ‐$                           ‐$                         ‐$                         ‐$                        
10
11 Distribution 4,882$                        2,787$              1,355$            464$               277$              
12 Energy ‐$                                        ‐$                           ‐$                         ‐$                         ‐$                        
13 Demand 1,806$                                    682$                          712$                        342$                        70$                         
14 Customer 3,076$                                    2,105$                       642$                        122$                        207$                       
15
16 Marketing 15$                              9$                      6$                    0$                    0$                   
17 Energy ‐$                                        ‐$                           ‐$                         ‐$                         ‐$                        
18 Demand 15$                                         9$                               6$                            0$                            0$                           
19 Customer 0$                                            0$                               0$                            0$                            0$                           
20
21 Customer Accounting (39)$                            (31)$                  (7)$                   (0)$                   (1)$                  
22 Energy 3$                                            1$                               1$                            1$                            ‐$                        
23 Demand ‐$                                        ‐$                           ‐$                         ‐$                         ‐$                        
24 Customer (42)$                                        (32)$                           (8)$                           (1)$                           (1)$                          
25
26 Total Utility Rate Base 10,763$                      4,657$              3,102$            1,278$            1,726$           
27 Energy 23$                                         10$                             8$                            5$                            ‐$                        
28 Demand 7,706$                                    2,574$                       2,460$                    1,152$                    1,520$                   
29 Customer 3,034$                                    2,073$                       634$                        121$                        206$                       



FORTISBC ENERGY INC. ‐ FORT NELSON SERVICE AREA
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ FUNCTIONALIZATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2.1 RATE 2.2

RATE 25 NON‐
BYPASS

1  Gas Supply OperaƟons 1$                       1$                       1$                        0$                       ‐$                  
2 Energy 1$                                1$                                1$                                0$                                ‐$                           
3 Demand ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           
4 Customer ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           
5
6 Transmission 651$                  208$                  193$                    90$                     160$                  
7 Energy ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           
8 Demand 651$                           208$                           193$                            90$                              160$                           
9 Customer ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           
10
11 Distribution 1,653$               902$                  451$                    158$                   143$                  
12 Energy ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           
13 Demand 667$                           239$                           242$                            115$                            71$                             
14 Customer 986$                           662$                           209$                            43$                              72$                             
15
16 Marketing 3$                       2$                       1$                        0$                       0$                      
17 Energy ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           
18 Demand ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           
19 Customer 3$                                2$                                1$                                0$                                0$                               
20
21 Customer Accounting (28)$                   (22)$                   (5)$                       (0)$                      (1)$                     
22 Energy ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           
23 Demand ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           
24 Customer (28)$                            (22)$                            (5)$                               (0)$                               (1)$                              
25
26 Total Utility Cost of Service 2,281$               1,091$               640$                    247$                   302$                  
27 Energy 1$                                1$                                1$                                0$                                ‐$                           
28 Demand 1,318$                        448$                           434$                            205$                            231$                           
29 Customer 962$                           643$                           205$                            42$                              71$                             



FORTISBC ENERGY INC. ‐ FORT NELSON SERVICE AREA
Fully Distributed Cost of Service Allocation Study Schedule 7
Rate Design Filing_Common Rates_ 2016 Test Year
CLASSIFICATION SUMMARY (000's)

Line 
No. Particulars Total RATE 1  RATE 2.1 RATE 2.2

RATE 25 NON‐
BYPASS

1 Billing Determinants
2
3 Sales Volume (TJ) 633                    268                       209                      121                  36                        
4 Midstream Sales Volume (TJ) 597                    268                       209                      121                  ‐                       
5 Commodity Sales Volume (TJ) 597                    268                       209                      121                  ‐                       
6 Average No. of Customers 2,483                 1,980                    468                      34                    1                          
7
8 Cost of Service Margin 2,281$               1,091$                  640$                    247$                 302$                     
9 Energy 1$                                1$                                    1$                                  0$                            ‐$                                 
10 Unit Energy Charge ($/GJ) 0.002 0.002 0.002 0.000
11 Demand 1,318$                        448$                               434$                             205$                        231$                              
12 Unit Demand Charge ($/GJ) 1.673 2.082 1.691 6.463
13 Customer 962$                           643$                               205$                             42$                          71$                                
14 Unit Customer Charge ($/Cust/Day) 0.889 1.201 3.419 194.315
15
16 Unit Cost of Service Margin ($/GJ) 4.079 3.069 2.045 8.445
17
18 Cost of Gas ‐ Commodity 2,543$               1,139$                  889$                    515$                 ‐$                        
19 Energy 2,543$                        1,139$                            889$                             515$                        ‐$                                 
20 Demand ‐$                               ‐$                                  ‐$                                ‐$                           ‐$                                 
21 Customer ‐$                               ‐$                                  ‐$                                ‐$                           ‐$                                 
22 Unit Cost of Gas ‐ Commodity ($/GJ) 4.258 4.262 4.256 0.000
23
24 Total Utility Cost of Service 4,824$               2,230$                  1,529$                 762$                 302$                     
25 Energy 2,544$                        1,140$                            890$                             515$                        ‐$                                 
26 Demand 1,318$                        448$                               434$                             205$                        231$                              
27 Customer 962$                           643$                               205$                             42$                          71$                                
28 Unit Cost of Service ($/GJ) 8.337 7.330 6.301 8.445
29
30 Total Revenues @ Proposed Rates 4,824$               2,058$                  1,729$                 922$                 115$                     
31 Unit Rate ($/GJ) 7.694 8.288 7.621 3.206
32
33 Total Revenue Margin @ Proposed Rates 2,281$               919$                      840$                    407$                 115$                     
34 Unit Rate ($/GJ) 3.436 4.027 3.365 3.206
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1. INTRODUCTION  1 

Starting in the spring of 2016, FortisBC Energy Inc. (FEI or the Company) is holding a series of 2 

workshops for the purpose of working towards an efficient and cost effective regulatory process 3 

once the 2016 FEI Rate Design Application (Application or RDA) is filed later this year. This 4 

document describes the objectives and subject matter of Workshop 2 – Transportation Service 5 

Review - that will be held on August 12, 2016.   6 

The key objectives of the Transportation Service Review workshop are to inform and review the 7 

areas of the transportation customer business model (or transportation model) and engage all 8 

stakeholders in compiling a key issues list.  The key issues list will be used by FEI to focus the 9 

scope of the RDA. FEI is circulating this discussion guide in advance of the workshop so that all 10 

stakeholders can review the materials and prepare to participate effectively and contribute to the 11 

development of the key issues list. Included in this discussion guide are three key discussion 12 

topics that FEI would like to examine. Topics include monthly versus daily balancing, balancing 13 

tolerances and the value of balancing service, and the T-South capacity offering. FEI would like 14 

to get feedback on these three topics and encourages comments and opinions on other areas of 15 

the transportation model.  16 

Due to the wide range of stakeholders with varying interests involved in this proceeding, FEI 17 

does not expect that all parties will be in agreement on all the issues prior to filing the 18 

Application and that some may have to be settled through the regulatory process.  However, it 19 

will be beneficial for all stakeholders involved to hear and understand the positions of the 20 

various parties as FEI moves toward the filing of the RDA in the fall of 2016.  21 

 22 
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2. SERVICES OVERVIEW AND BACKGROUND 1 

2.1 SALES AND TRANSPORTATION CUSTOMER BUSINESS MODELS 2 

FEI has business models in place that allow customers flexibility in how they choose to source 3 

their gas commodity and midstream services. FEI has two primary customer groups: sales 4 

customers and transportation customers. Each of these groups has an associated business 5 

model, the sales customer business model (sales model or essential services model) for sales 6 

customers and the transportation customer business model (transportation model) for 7 

transportation customers. These models ensure that the gas supply for the respective customer 8 

groups is delivered to FEI each day based on forecasted demand. Sales customers may choose 9 

to have their commodity provided by gas marketers or by FEI. Transportation customers may 10 

choose to have their commodity provided by themselves or by their marketers.            11 

 Sales Customer Business Model 2.1.112 

Under the sales model, resources are contracted by FEI to meet the daily load requirements of 13 

sales customers under all weather conditions including non-peak load periods (normal load) and 14 

peak day load.  The contracted resources provide support for balancing the FEI transmission 15 

and distribution system (the System) as a whole including balancing the needs of transportation 16 

customers or their marketers during non-peak load periods. The regional (external or third-party) 17 

pipelines and storage resources contracted by FEI must be available on a firm basis to provide 18 

security of supply under all weather conditions or to deal with operational outages planned or 19 

unplanned. The contracting of resources comprise of both commodity and midstream, which is 20 

illustrated in Figure 2-1 below. 21 
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Figure 2-1:  Gas Supply for Sales Customers to meet Peak Day and Normal Day Loads 1 

 2 

Under the sales model, FEI provides commodity, midstream and delivery services to customers.  3 

However, with respect to the commodity service, customers can choose to have the commodity 4 

provided by either FEI or a gas marketer under the Customer Choice program at the prescribed 5 

supply hubs.  The supply hubs are trading points on external pipeline systems where natural 6 

gas is transacted for delivery to FEI, namely, at Station 2 and AECO/NIT.  Regardless of the 7 

provider of the commodity, FEI is responsible for receiving natural gas at the supply hubs for 8 

ultimate delivery to customers’ premises for consumption (denoted by the Baseload Supply 365-9 

Day bar in the chart).   10 

All other resources above the Baseload Supply 365-Day bar in Figure 2-1 form part of the 11 

midstream portfolio which includes seasonal and peaking gas supply, storage capacity and 12 

transportation on regional pipelines.  These same regional pipelines and storage resources are 13 

also accessed by other utilities in and around the Pacific Northwest to meet loads on their 14 

systems. Therefore, it is crucial for FEI to contract these midstream resources and to ensure 15 

that these resources are available to meet the requirements of its sales customers 16 

The commodity and midstream resources contracted by FEI are discussed in the Annual 17 

Contracting Plan (ACP).  The ACP is a gas supply planning document that FEI files annually 18 

with the British Columbia Utilities Commission (the Commission) for review. The contracted 19 

midstream resources provide support for balancing the System as a whole (which also includes 20 

balancing the needs of transport customers) during the majority of the year.  The exception is 21 

those few days of the year during extreme winter weather when these contracted midstream 22 

resources are restricted to meet the needs of only sales customers.      23 
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 Transportation Customer Business Model 2.1.21 

Under the transportation model which is available to large commercial and industrial customers, 2 

the transportation customers or their marketers source the gas and deliver it directly to FEI’s 3 

System at a specified location which is usually the point, known as an interconnect, where FEI 4 

is connected with external pipelines such as the Spectra or TransCanada Foothills BC systems.  5 

Once FEI receives the gas at the specified location from the customer or the customer’s 6 

marketer, FEI will move the volumes through the System for delivery to the customer’s premise 7 

for consumption.  8 

Even though the number of transportation customers is very small at approximately 2,500 or 9 

0.2% as a percentage of the total customers, the transportation customers’ volumes constitute a 10 

significant portion of total annual throughput on FEI’s System, equating to about 40% of the total 11 

throughput.  There are thirteen transportation marketers currently managing the supply and 12 

demand requirements of transportation customers. 13 

The transportation model has worked well over the years, as it has allowed customers with 14 

different load profiles to manage their gas supply requirements to fit their business needs.  15 

However, in this discussion guide, FEI has considered that some amendments to the 16 

transportation model are required.  As guidelines for the transportation model were developed 17 

thirty years ago, FEI believes that the rules within the transportation model need to be revisited 18 

and possibly updated in order to reflect the efficiencies and sophistication in today’s market, 19 

changes to overall industry practices, and revisions to operating practices with third-party 20 

pipelines.   21 

2.2 SYSTEM BALANCING 22 

FEI, as the utility, is responsible for monitoring the System on a 24-hour basis each day, with 23 

the goal of keeping the System balanced within prescribed tolerance levels and managing the 24 

supply and demand for the respective gas day1.  Factors that influence the System each day 25 

include demand from heat sensitive customers, customers who have process load, fluctuations 26 

in weather across the Province and the amount of supply coming into the System at various 27 

points.  If projected demand begins to exceed supply, FEI must ensure that adequate gas 28 

supply is available within the day to meet the incremental demand.  Conversely, if the projected 29 

demand is lower than forecast and excess supply continues to enter the System, then supply 30 

reductions must be made to ensure that the System integrity is maintained.  Transportation 31 

customers or their marketer also have the ability to match their portion of supply vs. demand on 32 

the day for their customers through the various available nomination cycles on pipeline systems 33 

and an assessment of consumption levels by their customers.  34 

                                                
1
 A gas day is defined as any period of twenty-four consecutive hours beginning and ending at 7:00 a.m. Pacific 
Standard Time. 
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In keeping with industry practice, FEI must balance daily on a total System basis on behalf of 1 

both sales customers and transportation customers or their marketers.  However, the pool of 2 

resources that is deployed each day to provide the System balancing functions comes from the 3 

midstream resources contracted on behalf of sales customers as set out in the ACP in order to 4 

meet the design day load. This intraday balancing is conducted mainly by withdrawing from or 5 

injecting gas into storage. Movement to and from the storage facilities is managed by 6 

contracting pipeline capacity on third-party pipelines that connect the  System to the storage 7 

facilities.   8 

Figure 2-2 below provides an overview of the daily system load balancing when the total supply 9 

does not match the total System demand on FEI’s System causing a daily system imbalance. 10 

This daily system imbalance is managed by using the ACP resources contracted on behalf of all 11 

sales customers.   12 

Figure 1-2: Daily System Load Balancing Overview  13 

 14 

The total gas supply that is received at FEI’s interconnects from all sources needs to be 15 

balanced between interconnecting pipelines.  Excess gas left on or gas borrowed from third-16 

party pipelines by FEI due to fluctuations in demand on FEI’s System has to trend within 17 

operating balancing provisions between FEI and third-party pipeline systems on a daily basis.  18 

The total daily imbalances between FEI and third-party pipeline systems and managing the daily 19 

long or short positions on FEI’s System constitutes FEI’s daily balancing functions.  20 

As a result of daily balancing activities undertaken by FEI, transportation customers receive a 21 

benefit from the ACP resources.  The ACP resources contracted on behalf of sales customers 22 

are available almost every day of the year to transportation customers or their marketers except 23 

under extreme weather conditions when there is a restriction placed on transportation 24 
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customers or their marketers according to the service (i.e. imbalance return) being removed or 1 

tolerance levels tighten according to the Transportation Terms and Conditions.  Under these 2 

extreme conditions, transportation customers or their marketers are required to match their daily 3 

supply with the anticipated demand of transportation customers or their marketers, and remain 4 

within prescribed tolerance levels.  In some cases, interruptible transportation customers may 5 

be curtailed when there is a capacity constraint on the System during these extreme conditions.     6 

  7 
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3. SERVICES WITHIN THE TRANSPORTATION MODEL 1 

3.1 CHARGES AS DEFINED IN THE FEI TRANSPORTATION RATE 2 

SCHEDULES 3 

As set out in the Transportation Rate Schedules, it is the responsibility of the transportation 4 

customers or their marketers to make efforts to match supply and customer demand for both 5 

daily and monthly balanced customers.  The Transportation Rate Schedules include charges 6 

which may apply when certain tolerances are exceeded or conditions occur. These charges are 7 

laid out in the Table of Charges in each of the Transportation Rate Schedules: 8 

Charges per GJ include the following:  9 

 Backstopping  10 

 Replacement Gas 11 

 Daily Balancing Gas 12 

 Balancing Premium charges (Daily) 13 

 Monthly Balancing Gas 14 

 Unauthorized Overrun (under 5% and over 5%) 15 

 Demand Surcharge 16 

Backstopping is applied when the authorized quantity of gas from the interconnect is less than 17 

the nominated quantity. Replacement gas is applied when Southern Crossing Pipeline peaking 18 

gas is not returned.  19 

The remaining charges are applied when balancing tolerances are exceeded.  20 

 Daily or monthly balancing gas charges can be incurred when the customer demand on 21 

the day/month exceeds the supply. Daily or monthly balancing gas will be sold to make 22 

up for the short-fall.  23 

 If the supply is insufficient beyond the tolerance threshold, balancing premium charges 24 

will also apply. Currently, the balancing premium charge is applicable to quantities of gas 25 

needed to balance actual consumption that exceeds the greater of 100 GJ or 20% of the 26 

authorized quantity of supply. 27 

 When colder weather or operational restrictions occur, FEI can reduce the balancing 28 

tolerance from 20% to 5%. If under-deliveries exceed this threshold, unauthorized over-29 

run charges will apply.  30 

 In the case where a customer is curtailed, demand surcharges will apply if the customer 31 

takes gas on the System. 32 

When any of the above charges are incurred, marketers have the ability to pass them directly to 33 

the customer(s) or pay on their own behalf.  34 
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3.2 CUSTOMER POOLING 1 

FEI’s transportation model allows customers to be either daily or monthly balanced, with the 2 

exception of customers served under Rate Schedule 22 – Large Volume Transportation service, 3 

which must be daily balanced. Marketers are also permitted to pool their customers in daily or 4 

monthly balanced groups. Each marketer is permitted to have one daily and one monthly 5 

balanced group for each receipt or interconnect point on the System. Grouping or pooling 6 

customers helps marketers to operate within the tolerance rules by flattening the overall load of 7 

the group. 8 

3.3 IMBALANCE RETURN 9 

Imbalance return is a balancing tool which allows marketers with daily balanced groups to use 10 

their stored inventory on FEI’s System as a source of supply. Historically, FEI has set a limit of 11 

available imbalance return to 40,000 gigajoule (GJ) in the Interior and 40,000 GJ in the Lower 12 

Mainland (including Vancouver Island). Marketers submit requests to FEI to use a portion of the 13 

available limit, and quantities are allocated equally to all of these marketers. The limit of 40,000 14 

GJ per region is the maximum FEI has deemed operationally manageable during the year under 15 

normal weather conditions.  16 

When colder weather or operational restrictions occur, FEI reduces or eliminates the availability 17 

of this service as required. FEI provides as much notice as possible when this service is 18 

amended in any way. 19 

When imbalance return is eliminated due to colder weather or for operational purposes, daily 20 

balanced groups must then bring on enough physical supply to meet demand (and not rely on 21 

their inventory) or balancing changes will apply.  Conversely, monthly balancing groups do not 22 

have the same requirements to balance daily and therefore have the ability to draft the System 23 

under these circumstances 24 

3.4 BALANCING TOLERANCE & SYSTEM INVENTORY 25 

As noted above, customers can be charged a balancing premium charge if imbalance 26 

tolerances are exceeded:   27 

 For daily balanced customers, under normal day conditions, the balancing tolerance is 28 

20%. This means that if a customer or marketer delivers less than 20% of the 29 

transportation customer’s actual consumption, balancing premium charges will apply.  30 

 Monthly balanced customers have no daily balancing tolerances, but must end the 31 

month with a zero or positive inventory imbalance. Given this, monthly balanced groups 32 

typically do not match supply with demand on a daily basis.  33 

 FEI can reduce the balancing tolerance to 5%, which is then applied to both daily and 34 

monthly balanced customers. If the 5% tolerance is exceeded, unauthorized over-run 35 

charges will apply. 36 
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The following Figure 3-1 shows the actual deliveries (or supply) provided by the transportation 1 

customers or their marketers relative to the customer demand over 2015. When over deliveries 2 

occur (daily supply is greater than daily demand), the excess supply is held in the transportation 3 

customer or marketer’s account as banked inventory. When under-deliveries occur (daily supply 4 

is less than daily demand), customers or marketers draw from the System inventory and may 5 

incur charges in doing so.  6 

As seen in Figure 3-1 below, supply can frequently deviate from demand by as much as 50,000 7 

GJ/d.  This requires FEI to used midstream resources to withdraw or inject quantities of gas, 8 

often on an intraday basis to balance the entire System. 9 

Figure 3-1: 2015 Actual Supply and Demand for Transportation Customers 10 

 11 

FEI monitors inventories on the System and takes into account both the daily and monthly 12 

supply/demand balancing inventory levels combined at a given location. FEI requests that 13 

marketers maintain a 2-3 day pack/draft2 balancing inventory level, which FEI has deemed to be 14 

reasonable to manage the System as a whole. The 2-3 days of inventory is based on the 15 

average consumption of the daily and monthly balanced customer groups divided by the total 16 

inventory held. 17 

                                                
2
  On a day when customer demand is greater than the delivered supply, this imbalance results in a “draft” on FEI’s 

System. Conversely, when customer demand is less than the delivered supply, this imbalance results in a “pack” 
or gas left on FEI’s System. 
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The amount of inventory held on FEI’s System can fluctuate on a month-to-month 1 

basis.  Furthermore, the amount is unpredictable, as it does not exhibit a clear seasonal 2 

pattern.  As a result, the amount of pack held on FEI’s System can frequently dip below 2 days 3 

of supply. The graphs below show the variation in the amount of inventory held for the 4 

transportation marketers across FEI’s entire System during the years 2014 and 2015. 5 

Figure 3-2: Days of Supply Held on Behalf of all Marketers on FEI’s System 6 

 7 

FEI has developed a good working relationship with the transportation marketers in managing 8 

the inventory levels on the System. There are tools within the Transportation Terms and 9 

Conditions that allow FEI to assist in managing the inventory positions if necessary. These tools 10 

include the ability to limit or reduce inventory, modify the marketer’s requested quantities to limit, 11 

or adjust their inventory accumulation, and limit or take away marketers’ excess inventory and 12 

return it at a later date. 13 

  14 
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4.  KEY DISCUSSION TOPICS 1 

FEI believes that the existing transportation model is serving its intended purpose and supports 2 

the overall objective of the transportation model, which is to provide customers with options to 3 

purchase their gas supply requirements. Marketers have generally adhered to the guidelines of 4 

the Transportation Terms and Conditions.  FEI has identified some areas of the Transportation 5 

Terms and Conditions that should be evaluated for changes which FEI would like to discuss at 6 

the workshop. 7 

The following sections review the changes FEI is considering for evaluation in the RDA. 8 

4.1 MONTHLY VS DAILY BALANCING 9 

As reviewed in section 3, FEI currently allows customers to be either daily or monthly balanced, 10 

with the exception of Rate Schedule 22 customers which must balance daily. The potential 11 

charges and balancing tolerances applicable to daily balanced customers provide an incentive 12 

to marketers to over-supply daily balanced customers or groups on a daily basis. Conversely as 13 

there are no potential charges or balancing tolerances on the day for monthly balanced 14 

customers, these customers or their marketers are not given an incentive to balance daily.    15 

Thus, FEI observes that marketers with a daily and monthly balanced group at the same 16 

location, such as the Lower Mainland or Interior for example, typically over supply their daily 17 

group, and grow a positive inventory through the month to avoid daily charges.  They also 18 

typically under supply their monthly group, and grow a negative inventory through the month.  19 

The marketers then net out or transfer imbalances to avoid imbalance charges at month end. 20 

In today’s market, transportation customers or their marketers have access to tools to amend 21 

gas requirements on the day to reflect changes in load. Over the past several years, technology 22 

improvements such as wireless metering3 and an increase in gas nomination cycles allow 23 

marketers to access and track supply and consumption habits on a tighter scale.  This has 24 

resulted in greater ability for the gas and pipeline industry to match supply and demand through 25 

the use of various technologies, products, and services as compared to when the transportation 26 

model was developed.   27 

Given this increased agility, the general industry practice is to require daily balancing.  It is 28 

industry practice upstream of FEI’s System to balance daily and FEI’s balancing agreements 29 

with third-party pipeline systems require daily balancing downstream4 as well.  The larger Rate 30 

Schedule 22 customers on the System are currently required to balance daily.  Some marketers 31 

hold daily balanced groups exclusively and are able to effectively manage their supply and 32 

inventory on the System.  33 

                                                
3
  FEI has made significant advancement in meter reading accuracy and reliability. Measurement devices have 

evolved from wired devices that required a telephone line to wireless technology. 
4
  FEI’s OBA to balance daily is discussed further in the following section (4.2). 
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Given FEI’s operational requirement to balance daily, and the capability of transportation 1 

customers or their marketers to balance daily as well, FEI would like to discuss eliminating 2 

monthly balancing and require all transportation customers or their marketers to balance daily. 3 

4.2 BALANCING TOLERANCE AND VALUE 4 

 Balancing Provisions: Common Industry Practices 4.2.15 

Industry-wide, balancing provisions can differ substantially between local distribution companies 6 

(LDCs) based on a given LDC’s circumstances.  For example, balancing provisions can be 7 

relatively stringent for LDCs with service territory adjacent to major natural gas market hubs in 8 

order to reduce the possibility for marketers to profit from price swings by running imbalances to 9 

transport gas in excess of their contracted transportation quantity. Further, many LDCs offer 10 

distinctive “balancing services” that work to maintain favourable system conditions while 11 

allowing marketers flexibility to incur imbalances when operationally feasible. 12 

However, there are common practices in setting balancing provisions that are typical of LDCs 13 

across North America.  LDCs typically require customers to balance on a daily and/or monthly 14 

basis. Imbalances are measured at the end of each day or each month and checked against a 15 

set balancing tolerance (also known as a threshold, or a dead-band).  The imbalance is cashed 16 

out according to a schedule of imbalance charges for quantities that exceed the threshold. 17 

Since most LDCs’ balancing provisions have a similar structure, it is possible to compare how 18 

stringent or lenient balancing thresholds and charges are based on how these provisions 19 

compare to that of an LDC’s peers. 20 

Black & Veatch was tasked by FEI to research the balancing provisions of a sampling of LDCs 21 

in the U.S. and Canada in order to see how FEI’s balancing provisions compare relative to its 22 

peers. The LDCs that were examined were typically large LDCs with a mix of transmission and 23 

distribution assets on their system.  As shown in the map below, many LDCs across the U.S. 24 

and Canada set balancing thresholds at approximately 5%, a level that applies to both monthly 25 

and daily balanced transportation service customers. Thresholds rarely exceed 10%, and 26 

sometimes are as low as 0%.  All things considered, the analysis shows that FEI’s current 27 

balancing provisions are substantially more accommodating than its North American LDC peers. 28 
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Figure 4-1: Comparison of Selected Balancing Provisions among North American LDCs 1 

 2 

LDCs with monthly and daily dead-bands typically apply both dead-bands to all transport customers. 3 
Enbridge offers services utilizing storage to shift imbalances between customers but does not mention dead-bands in its tariff 4 
Nicor charges a flat per-Dth fee for balancing services in its tariff, but makes no mention of dead-bands 5 
PSE&G charges a balancing fee based on the differential between average winter and average summer throughput differential 6 
No specific balancing provisions were listed in the tariff for Oklahoma Natural and Union Gas 7 

 Issues Related to Current Balancing Provisions 4.2.28 

Under current balancing provisions and tolerance limits, FEI’s System is subject to large 9 

fluctuations in gas demand from transportation customers or their marketers that is often not 10 

offset by matching gas supply deliveries from marketers. Even after adjusting for monthly true-11 

up transactions (i.e. when a marketer with a monthly balanced set of accounts offsets its 12 

cumulative imbalance position, or inventory, with its daily balanced accounts at the end of each 13 

month to avoid monthly imbalance charges), FEI’s threshold under the Operational Balancing 14 

Agreement (OBA) with Spectra requires daily balancing.  Imbalances that exceed the threshold 15 

at each interconnect point require the utilization of resources on FEI’s System, typically by 16 

injecting excess gas into storage or withdrawing gas from storage in order to meet the 17 

marketers’ delivery imbalance swings.  18 

The following chart shows the extent to which the aggregate imbalances vary or fluctuate daily 19 

on FEI’s System (including transportation customers) throughout the 2015 year. 20 
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Figure 4-2: Aggregate Adjusted Imbalance (2015) 1 

 2 

These fluctuations occur in part due to the ability for monthly balanced marketers to under-3 

supply FEI’s System daily, and also due to the flexible 20% balancing threshold FEI currently 4 

allows. 5 

Addressing these frequent fluctuations requires FEI to utilize storage and associated pipeline 6 

resources that are currently paid for entirely by FEI’s sales customers, which includes 7 

contracted capacity at the Mist storage facility, the Jackson Prairie storage facility, and 8 

Northwest Pipeline.  Therefore, under the current Transportation Terms and Conditions, sales 9 

customers are paying for some of the services that are also used by transportation customers or 10 

their marketers, which could create a mismatch between services received and services paid for 11 

between two major customer groups. 12 

 Value of Balancing Services Provided by FEI 4.2.313 

The balancing provisions and tolerance threshold currently set in FEI’s Transportation Terms 14 

and Conditions provide a great deal of flexibility to transportation customers or their marketers 15 

that provide their gas supplies.  To provide this level of service, FEI utilizes resources (storage 16 

and transportation capacity) that are designed to deliver relatively constant quantities of gas on 17 

a day-to-day basis.  Since the underlying costs of these resources are recovered from FEI’s 18 

sales customers, it is reasonable for transportation customers or their marketers to contribute to 19 

the recovery of the costs of the resources that provide the related balancing services. 20 

A methodology was developed to calculate the estimated replacement cost of the balancing 21 

services provided by FEI.  As described in detail below, the calculation shows that the balancing 22 

service that FEI provides has significant value in the market. 23 
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Using 2015 data as an indicative year, the replacement cost analysis used marketers’ daily 1 

deliveries (aggregated across all the accounts of each marketer) and adjusted imbalances data 2 

(imbalances were adjusted for end-of-month inventory adjustments and allowed imbalance 3 

return quantities).  The absolute value of the daily imbalance was used, as the analysis needed 4 

to show costs associated with both positive and negative imbalances, since both lead to the 5 

utilization of the System resources (to inject or withdraw gas, for example).  The daily delivered 6 

volume was multiplied by an assumed balancing threshold ranging from 5% to 20%, in 5% 7 

increments (replicating different balancing threshold levels that FEI could hypothetically set).  8 

The difference between these two adjusted figures was determined for each day of 2015.  If the 9 

difference was negative, it was changed to zero, thereby eliminating any negative values.  This 10 

amount is referred to as the “volumes in excess of the threshold”. 11 

A marketer looking at its projected imbalance volumes in excess of the threshold would likely 12 

want to balance its own risk tolerance with cost minimization when deciding what level of 13 

contracted firm storage and related pipeline capacity is necessary in order to meet its balancing 14 

needs for a given year.  Contracting for sufficient firm capacity to meet its highest projected level 15 

of daily imbalance would entail over-contracting for capacity on every other day of the year.  On 16 

the other hand, contracting for lower levels of capacity would leave a marketer subject to 17 

potentially expensive imbalance charges or other mitigation measures on a daily basis.  To find 18 

a balance between these two objectives, the 3rd quartile of the “volumes in excess of the 19 

threshold” dataset was assessed in order to arrive at an estimate of the firmly contracted MDQ 20 

(the firm transportation quantity delivered during a month), that a marketer might purchase in 21 

order to meet its balancing needs.  The 3rd quartile represents an MDQ level that could support 22 

the balancing required for the volumes in excess of the threshold for 75% of the days in 2015. 23 

This assumption is not based on any empirical market observations but provides a reasonable 24 

balance between a Marketer paying demand charges or incurring potential imbalance charges.  25 

As a sensitivity check, the median of the “volumes in excess of the threshold” was calculated 26 

and the results seemed to leave Marketers overly exposed to daily imbalance swings.  The 27 

chart below shows an example of the “volumes in excess of the threshold” plotted against the 28 

3rd quartile of the data for an indicative marketer. 29 
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Figure 4-3: Daily Imbalance Quantity in Excess of 20% Threshold (2015) 1 

 2 

From this point, various metrics were calculated to arrive at estimates of how much volume for 3 

the year was in excess of the threshold, how much of this volume would be subject to 4 

commodity charges on the upstream pipelines, and how much volume would be subject to FEI’s 5 

applicable imbalance charges.  To calculate the annual charges paid by each marketer, these 6 

metrics were multiplied by an assumed average portfolio reservation rate or a commodity rate, 7 

as applicable.  The assumed portfolio consisted of maximum tariff rates for firm transportation 8 

service on Northwest Pipeline as well as firm storage service at the Jackson Prairie and Mist 9 

storage facilities. 10 

FEI imbalance charges were excluded in the base case version of this analysis in order to 11 

reflect the marketers’ ability to avoid these charges with mitigation measures and to arrive at a 12 

more conservative estimate of balancing costs.  A sensitivity case was created to test the 13 

impact of including the cost of imbalance charges on FEI’s System. 14 

The aggregate total of all marketers’ annual balancing costs (consisting of reservation and 15 

commodity charges in the base case) was divided by the total transportation throughput on the 16 

System (72,381,734 GJ for 2015) to arrive at the average cost of securing balancing resources 17 

per GJ under various threshold cases (5-20%). The results are shown below in Table 4-1. 18 

 19 
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Table 4-1: Average Cost of Securing Balancing Resources (Base Case) 1 

 
Total 

Charges 
$/GJ 

5% $15,073,449  $0.21  

10% $11,584,340  $0.16  

15% $8,564,864  $0.12  

20% $6,456,223  $0.09  

 2 

From this point, one last calculation was made to arrive at the replacement cost of balancing 3 

services.  As discussed in Section 4.2.1, while balancing thresholds differ widely across LDCs, a 4 

5% threshold is a fairly common “median” threshold often seen across the industry.  The 5 

analysis measured the incremental value provided by FEI in setting a more flexible 20% 6 

threshold by taking the difference between the average cost of securing balancing resources 7 

per GJ for the 10%, 15%, and 20% threshold cases and the same metric for the 5% threshold 8 

case.  The results are shown below in Table 4-2. 9 

Table 4-2: Replacement Cost of Balancing Services (Base Case) 10 

 
Total Replacement 

Costs 
$/GJ 

10% $3,489,109 $0.048 

15% $6,508,586 $0.090 

20% $8,617,227 $0.119 

 11 

The base case analysis shows the current threshold provided by FEI provides $0.119/GJ of 12 

value to marketers, as measured by the replacement cost of each marketer securing the service 13 

elsewhere.  Furthermore, the value of balancing services provided by FEI decreases with more 14 

stringent balancing tolerances. The table above provides a starting point for discussions on how 15 

to set balancing service levels and associated charges based on the preferences of FEI’s 16 

transportation customers or their marketers; a more flexible threshold is associated with higher 17 

costs. 18 

From the base case analysis, a few sensitivity cases were run whereby certain assumptions 19 

were varied to determine the impact on the implied value of balancing services.  Each sensitivity 20 

case was run in isolation, meaning that only a single assumption was changed in each 21 

sensitivity case. 22 

The first sensitivity case examined estimated the impact of excluding the effect of imbalance 23 

returns from the “adjusted imbalance” dataset. Given that FEI utilizes the System resources to 24 

store the gas held in the marketers’ inventory accounts on a daily basis, the sensitivity case was 25 

useful in calculating the value of the imbalance return service.  The results shown in Table 4-3 26 

that the imbalance return service has an indicative value of about $0.015/GJ for the 20% case, 27 

though the value diminishes in the more stringent threshold cases. 28 
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Table 4-3: Imbalance Return Case Results 1 

 
Total Replacement 

Costs 
$/GJ 

Differential from 
Base Case* 

10% $3,541,598 $0.049 $0.001 

15% $6,821,694 $0.094 $0.004 

20% $9,699,556 $0.134 $0.015 

* Comparable Base Case results are found in Table 4-2 2 

As mentioned previously, the effect of including imbalance charges for imbalance volumes that 3 

exceed the FEI threshold even after accounting for a marketer’s newly contracted capacity was 4 

examined.  The results show that total charges increase drastically as marketers are subject to 5 

fees or imbalance charges due to frequent imbalances exceeding the threshold. However, the 6 

imbalance charges have a muted impact on the replacement cost of balancing services since 7 

these charges were paid in substantial amounts in all threshold cases. Note that Table 4-4 8 

below includes total charges incurred by all marketers in the first two columns, and then 9 

presents the replacement cost figures in the last three columns. 10 

Table 4-4: Imbalance Charges Case Results 11 

 Total Charges 
Total 

Charges 
$/GJ 

Total 
Replacement 

Costs 

Replacement 
Costs $/GJ 

Differential from 
Base Case* 

5% $26,167,190 $0.36 N/A N/A N/A 

10% $22,847,821 $0.32 $3,319,369 $0.046 ($0.002) 

15% $19,720,060 $0.27 $6,447,129 $0.089 ($0.001) 

20% $16,908,427 $0.23 $9,258,763 $0.128 $0.009 
* Comparable Base Case results are found in Table 4-2 12 

FEI assessed the value of the balancing services it provides on an absolute basis, without 13 

taking into account the benchmark 5% threshold. For this sensitivity, a 0% threshold case was 14 

used to calculate the cost to procure resources to deal with a hypothetical 0% tolerance 15 

threshold.  The results are shown below in Table 4-5. 16 

Table 4-5: 0% Threshold Case Results 17 

 Total Charges 
Total 

Charges 
$/GJ 

Total 
Replacement 

Costs 

Replacement 
Costs $/GJ 

Differential from 
Base Case* 

0% $18,565,867 $0.26 N/A N/A N/A 

5% $15,073,449 $0.21 $3,492,418 $0.048 $0.048 

10% $11,584,340 $0.16 $6,981,527 $0.096 $0.048 

15% $8,564,864 $0.12 $10,001,003 $0.138 $0.048 

20% $6,456,223 $0.09 $12,109,644 $0.167 $0.048 

* Comparable Base Case results are found in Table 4-2 18 

Taken as a whole, the replacement cost of balancing services analysis shows that the balancing 19 

service FEI provides has significant value in the market. While there are several assumptions 20 

that could be adjusted to change the base case value, all results point toward a relatively 21 
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constant range of values.  For the 20% threshold case, which corresponds to the service FEI 1 

currently provides, the calculated value of the service ranges from $0.119/GJ (Table 4-2) to 2 

$0.167/GJ (Table 4-5). 3 

 Balancing Tolerance and Value Summary 4.2.44 

FEI believes that it should continue to balance the System as a whole as this approach provides 5 

value for both sales customers and transportation customers or their marketers, and manages 6 

the System in a cost effective manner and reduces risk for all customers.  7 

As described in sections above, FEI has reviewed common industry practises with respect to 8 

balancing provisions and tolerances. FEI has also listed some of the issues with the current 9 

balancing provisions and tolerances and looked at the value for the balancing service that FEI 10 

currently provides to its transportation customers or their marketers for various balancing 11 

tolerance levels.   12 

As a starting point, FEI would like to discuss how FEI’s balancing services and the value 13 

associated with those services could evolve as part of the rate design application process.  14 

FEI would like to consider input from stakeholders on the following: 15 

1. What should the balancing tolerance be: 20%, 15%, 10% or 5%? 16 

2. As discussed in section 4.2.3, different balancing tolerance levels derive different 17 

balancing charges ($/GJ) for transportation customers or their marketers. What are the 18 

appropriate balancing charges for different balancing tolerance levels? 19 

3. How should FEI account for the balancing charges provided to transportation 20 

customers? 21 

 Capture the value of the balancing service in the revenue to cost ratio for 22 

transportation customers. 23 

 Derive a Midstream fee for transportation customers. 24 

4.3 THIRD-PARTY SERVICE OFFERING 25 

Another area that FEI has identified as a key discussion topic is related to the Third-Party 26 

service offering.  The background of this is provided below. 27 

On September 24, 2014, FEI filed a request5 to amend the 2014/15 ACP that was accepted by 28 

the Commission in Letter L-53-14, dated October 2, 2014. The amendment involved the need to 29 

contract for an additional Spectra T-South transportation capacity for Rate Schedule 46 – 30 

Liquefied Natural Gas Sales, Dispensing and Transportation Service (Rate Schedule 46), and 31 

potential industrial transportation customers seeking to return to bundled service. This capacity 32 

was secured earlier than it would normally be contracted for because the prospect of new 33 

                                                
5
 Request for Approval is included as an attachment to this Discussion Guide – Appendix A. 
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incremental industrial load in the region could result in capacity being unavailable for Rate 1 

Schedule 46 and industrial transportation customers.  2 

On May 2, 2016, FEI filed on a confidential basis its 2016/17 ACP with the Commission. In the 3 

2016/17 ACP, FEI discussed allocating a portion of the additional Spectra T-South Long-Haul 4 

transportation capacity that FEI has contracted for FEI’s transportation service customers 5 

currently under the transportation service model for the 2016/17 gas year. The allocation will be 6 

on a temporary basis to marketers that currently have customers under FEI’s transportation 7 

service model and are interested in obtaining capacity to serve those customers.  On May 30, 8 

FEI issued a letter to the marketers to respond with a list of their customers interested in this 9 

offering and requested capacity. FEI is currently working with the marketers to have contracts in 10 

place by November 1, 2016. FEI proposes to allocate a portion of the additional Spectra T-11 

South Long-Haul transportation capacity prior to the implementation of the approved RDA. 12 

Currently FEI is awaiting Commission approval of the ACP, including approval to offer the T-13 

South Long-Haul service prior to the conclusion of the RDA for implementation in January 2018.  14 

The Spectra T-South Long-Haul transportation capacity could be managed and administered in 15 

Energy Supply under the existing Rate Schedule 30.6 or this capacity could be included and 16 

prescribed specifically in the Transportation Rate Schedules. FEI would like to review these 17 

options and is open to alternate suggestions. 18 

 19 

                                                
6
 Rate Schedule 30 – Off-System Sales and Purchases Rate Schedule and Agreement (Canada and U.S.A.). 



CONFIDENTIAL 

September 24, 2014 

Via Email 
Original via Mail 

British Columbia Utilities Commission 
6th Floor, 900 Howe Street 
Vancouver, BC   
V6Z 2N3 

Attention:  Ms. Erica M. Hamilton, Commission Secretary 

Dear Ms. Hamilton: 

Re:  FortisBC Energy Inc. (FEI or the Company) 
Amendment to the 2014/2015 Annual Contracting Plan (2014/15 ACP) 
CONFIDENTIAL 

On May 1, 2014, FEI filed, on a confidential basis, its 2014/15 Annual Contracting Plan.  The 
Commission accepted the 2014/15 ACP on July 17, 2014.   

Due to recent changes in market conditions affecting the future level of firm transportation 
contracting on the Spectra T-South system, FEI requests approval to amend the 2014/15 
ACP in order to secure additional firm T-South transportation capacity for Rate Schedule 46 
and industrial transportation customers seeking to return to bundled service. 

Changing market conditions are occurring in response to a number of new industrial projects 
wanting to secure T-South transportation capacity on the Spectra system.  In response to 
this change, Spectra is considering introducing a new service that would allow shippers to 
secure T-South capacity in the future.  This new service will facilitate the orderly marketing of 
existing uncontracted T-South Huntingdon capacity and provide prospective markets with 
greater certainty that pipeline capacity will be available for future needs. This new service 
would provide shippers with another means of securing capacity for future use, in addition to 
the Bid Week process (13 month service) that is currently available. 

Diane Roy 
Director, Regulatory Affairs 

FortisBC Energy  
16705 Fraser Highway 
Surrey, B.C.  V4N 0E8 
Tel:  (604) 576-7349 
Cell: (604) 908-2790 
Fax: (604) 576-7074 
Email:  diane.roy@fortisbc.com 
www.fortisbc.com 

Regulatory Affairs Correspondence 
Email:  gas.regulatory.affairs@fortisbc.com 

mailto:diane.roy@fortisbc.com
http://www.fortisbc.com/
mailto:gas.regulatory.affairs@fortisbc.com
jjoly
Cross-Out

jjoly
Cross-Out



September 24, 2014 
British Columbia Utilities Commission 
Changes to FEI’s 2014/15 Annual Contracting Plan - CONFIDENTIAL 
Page 2 
 
It is expected that this new service from Spectra will require parties to make a commitment 
for a minimum of 10 years to secure T-South capacity and will provide the option to defer the 
commencement date of the first flow for a period of up to a maximum of 48 months. This 
commitment level is considerably greater than the two year renewable service that is 
currently available to parties under the 13 month Bid Week process.  This new service 
should be of interest to shippers who need to secure firm transportation capacity to support 
industrial projects that will bring significant incremental loads to the region.  However, 
committing to a 10 year contract may be difficult for some industrial customers currently 
participating in the FEI transportation model given the need to demonstrate credit worthiness 
that is required to secure firm transportation capacity.   
 
Request for Acceptance   

FEI seeks Commission approval to secure an additional 75 TJ/d of firm Spectra T-South 
transportation capacity for the winter of 2015/16 for Rate Schedule 46 and industrial 
customers.  This new capacity would be secured either entirely during the next Bid Week or 
in stages over future Bid Weeks depending on developments affecting current market 
conditions.  The next opportunity to bid for firm capacity on T-South is during the Bid Week 
that commences on October 1, 2014 and ends on October 7, 2014.  Following this Bid Week 
in October, future Bid Weeks start on the first Wednesday of each month.   

The total biddable capacity is adjusted for each Bid Week to reflect the amount of non-firm 
capacity remaining after accounting for firm capacity commitments.  The advantage of 
securing firm capacity during these periods is that it will not start for 13 months.  For 
example, for firm capacity secured during the October 2014 Bid Week, capacity will start to 
flow on November 1, 2015. Thus, there are no costs until the service starts.  Although the 
service only has a two year commitment in order to secure renewal rights, FEI would secure 
this capacity for a minimum five year term in order to receive the maximum discount 
available at this time. 
 
FEI requests an expeditious review of this request and requires a Decision no later 
than Friday, October 3, 2014.  This timing is critical because it would allow FEI to 
participate in the next Bid Week before it closes (October 7, 2014). 
 

Reasons for the Request 
Earlier this month Spectra proposed a new service that involves offering shippers the ability 
to lock-in existing non-firm T-South Huntingdon capacity for the long term and well before the 
service commencement date.  The offering of this service is driven by new demand from 
projects either announced or being considered in the Lower Mainland and US PNW that will 
require pipeline capacity as early as 2016/17.   
 
A significant volume serving industrial customers in the Lower Mainland flows on an 
interruptible basis today.  Any major decrease in the future availability of transportation 
capacity risks leaving these customers without adequate gas supply or they will need to pay 
significantly higher commodity prices at Huntingdon before any infrastructure expansions can 
be completed1.  Given that these industrial customers may not generally have sufficient 
credit to secure long term firm transportation capacity, and have not made a commitment to 

1 This industrial load includes Rate Schedule 22, 23, 25, and 27 customers. 
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hold transportation capacity in the past, FEI faces the potential that these industrial 
customers will seek to return to it for bundled service.  Importantly, this industrial load 
competes for T-South transportation capacity with industrial load located in the US PNW, 
which underscores the urgency in being in a position to be able to secure capacity soon.  
 
The availability of sufficient T-South transportation capacity could also affect Rate Schedule 
46 customers given the timing of when incremental supply is needed to serve them.  The 
market change driven by Spectra’s new service offering requires additional transportation 
capacity for these customers to be contracted for now rather than waiting.  Rate Schedule 46 
customers are forecast to require approximately 4 TJ/d by November 2015 and 9 TJ/d by 
November 2016.  This volume is expected to increase as more customers enter into 
agreements for Rate Schedule 46 service. To serve this new demand, requires FEI to secure 
the equivalent transportation capacity to match the 35 TJ liquefaction capacity that is being 
constructed at Tilbury to serve this market. 
 
It is for these reasons that FEI believes it is appropriate to secure new T-South capacity now 
for these two markets.   
 
Analysis 
The industrial demand under consideration is for Rate Schedule 22, 23, 25 and 27 customers 
located in the Lower Mainland only.  Large industrial customers on Vancouver Island, like the 
Joint Venture and BC Hydro, are assumed to be directly involved in evaluating Spectra’s new 
service offering and in a position to adequately respond to the pending market change.  As a 
result, FEI has not included their volumes in its analysis.   
 
Interior industrial customers on the FEI system are not at risk because alternatives are in 
place to serve their loads.  Additionally,  the competition for T-South Long Haul should not 
impact their ability to secure additional T-South Interior capacity should they chose to do so. 
 
A review of actual consumption of Rate Schedule 22, 23, 25 and 27 customers located in the 
Lower Mainland over the last two years indicates that peak demand day occurred on 
February 5, 2014 when it reached 160 TJ.  Although peak demand day reached 160 TJ, FEI 
does not believe is it necessary to pick up additional firm transportation capacity to match 
this full amount.   
 
As shown in the following graph, the top 10 Lower Mainland industrial customers consume 
approximately 11 PJ annually or 30 TJ/d, which accounts for 33 percent of the total load.  
The combined top 20 industrial customers account for approximately 15 PJ or 40 TJ/d, which 
accounts for 44 percent of the total load.  Given their size, FEI assumes that it is likely that 
these customers will be proactive in ensuring they have supply secured so that the entire 
load represented by these customers will not need to be served by FEI.  Although these 
large volume customers are expected to adequately respond to this issue, FEI still faces the 
possibility that a lack of sufficient credit worthiness by some of these customers will result in 
them seeking to return to bundled service. 
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After adjusting the recent peak day demand of 160 TJ for load from larger customers, 
indicates that a portion of approximately 120 TJ would most likely need to be served.  Given 
the uncertainty in estimating how many industrial customers may elect to return to bundled 
service, FEI believes it is reasonable to secure firm transportation capacity only for 
approximately one-third of this industrial demand, or 40 TJ/d, combined with the 35 TJ 
liquefaction capacity for Rate Schedule 46 service.  Combined, these two requirements total 
75 TJ/d and would be contracted for on a firm basis for a minimum five year term.   
 
FEI will continue to monitor this situation, and as pointed out earlier, this new capacity would 
be secured either entirely during the next Bid Week or in stages over future Bid Weeks 
depending on developments affecting current market conditions.  Furthermore, depending on 
how the market unfolds, FEI may need to secure still further T-South capacity in the future to 
serve this industrial demand.  For now the request for additional T-South capacity is limited 
and would only serve a portion of the load if all of these customers return to a bundled 
service from FEI. 
 

Incremental Costs 

The following table sets out the total cost and the estimated mitigation value of the 75 TJ/d in 
incremental T-South transportation.  
 

Cost Analysis for Additional Volume on T-South 
 (Future Increase in T-South Capacity) 

$0.36/GJ 
(Spectra Toll) 

75,000 GJ/d 
(Incremental Volume) 

365 
(Days) 

$9.86 million 
(Approx. before 

mitigation) 

$0.36/GJ 
(Winter Mitigation) 

75,000 GJ/d 
(Incremental Volume) 

151 
(Days) $4.08 million 

Net Incremental Cost $5.78 million 

 -
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The addition of 75 TJ/d of incremental T-South transportation capacity will result in a total 
cost of approximately $10 million.  FEI expects that T-South will continue to hold value in the 
winter time so it is reasonable to expect full recovery of the demand charge in the winter 
period.  FEI has not assumed any summer mitigation value, even though some value was 
realized over the last few summers.  Net of the recovery during the winter, the incremental 
cost of the entire 75 TJ/d in T-South transportation capacity is estimated to be approximately 
$6 million.  The impact of the incremental volume to midstream costs, considering an 
estimated total volume of 126 PJ, would be approximately 5 cents /GJ.   
 

Additional Capacity Mitigation Options 
Should market developments proceed at a pace that do not result in a significant increase in 
additional firm transportation capacity being contracted, then FEI is able to defer entering into 
firm contracts and defer this for one or more Bid Weeks.  This delay would result in avoiding 
the payment of firm transportation tolls for one or more months after November 2015. 
 
Alternatively, should industrial customers not return to FEI in sufficient numbers to use the 
full 75 TJ/d in transportation capacity, FEI’s contract portfolio offers the flexibility to either 
allow existing contracts to roll off, or decrease the contracted amounts once they are up for 
renewal.  The table below shows the existing profile of T-South Long-Haul and Export 
Contracts, and when they would be renewed. 
 

 
 

Summary 
With the recent changes occurring in the market for firm transportation capacity on T-South, 
FEI recommends acting proactively by contracting for an additional 75 TJ/d of capacity on T-
South for a minimum five year term.  Contracting for this capacity may occur as early as 
during the next Bid Week that is planned to start on October 1, 2014, with the actual 
contracted volume to be determined by FEI based on evolving market circumstances faced 
when the Bid Weeks take place.  FEI has flexibility in its contracting portfolio to manage this 
additional transportation capacity by using it to replace expiring future contracts if sufficient 
demand does not materialize for all of this capacity.   
 
This approach to securing additional firm transportation capacity is appropriate given the 
changing market conditions faced at this time.  
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CONFIDENTIALITY 
Consistent with past practice, previous discussions and positions on the confidentiality of 
selected filings (and further emphasized in FEI’s January 31, 1994 submission to the 
Commission), FEI is requesting that this information be filed on a confidential basis pursuant 
to Section 71(5) of the Utilities Commission Act and requests that the Commission exercise 
its discretion under Section 6.0 of the Rules for Natural Gas Energy Supply Contracts and 
allow these documents to remain confidential.  FEI believes this will ensure that market 
sensitive information is protected, and the ability of FEI to obtain favourable commercial 
terms for future natural gas contracting is not impaired. 
 
FEI further believes that the Core Market could be disadvantaged and may well shoulder 
incremental costs if utility gas supply procurement strategies as well as contracts are treated 
in a different manner than those of other gas purchasers, and believes that since it continues 
to operate within a competitive environment, there is no necessity for public disclosure and 
risk prejudice or influence in the negotiations or renegotiation of subsequent contracts. 
 
If you require further information or have any questions regarding this submission, please 
contact Hans Mertins at (604) 592-7856. 
 
Sincerely, 
 
FORTISBC ENERGY INC. 
 
 
Original signed: 
 

 Diane Roy 
 
Attachments 
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SECTION 1:  INTRODUCTION PAGE 1 

1. INTRODUCTION 1 

Starting in the spring of 2016, FortisBC Energy Inc. (FEI or the Company) is holding a series of 2 

workshops for the purpose of working towards an efficient and cost effective regulatory process 3 

once the 2016 FEI Rate Design Application (Application or RDA) is filed later this year.  4 

The key objectives of the Rate Design and Segmentation workshop are to inform stakeholders 5 

regarding the rate design options that FEI is considering for the RDA and to engage them in 6 

compiling a key issues list, which will then be utilized to focus the scope of the RDA.  FEI has 7 

prepared this discussion guide that summarizes cost of service allocation (COSA) results after 8 

rebalancing, rate design and segmentation considerations for residential, commercial and 9 

industrial customer groups. In addition, the last section of the discussion guide lists key 10 

discussion topics to help focus the discussion during the workshop. These rate design 11 

considerations and key discussion topics reflect FEI’s current plan for the 2016 RDA, FEI will 12 

consider the input of stakeholders prior to the filing to the Application. 13 

FEI is circulating this discussion guide in advance of the workshop so that all stakeholders can 14 

review the material and prepare to participate effectively at the workshop and to contribute to 15 

the development of the key issues list. While FEI does not expect that all parties will be in 16 

agreement on all the key issues, and that some may well have to be settled through the 17 

regulatory process, it will be beneficial for everyone involved in the process to hear and 18 

understand the position of various parties as FEI moves toward filing the RDA in the fall of 2016. 19 
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2. RATE DESIGN PRINCIPLES 1 

2.1 RATE DESIGN PRINCIPLES 2 

FEI applies rate design principles based on those identified by Dr. Bonbright in his widely 3 

accepted work, “Principles of Public Utility Rates.”1   4 

The principles adopted by FEI for rate design, in no particular order, are: 5 

 Principle 1: Recovering the Cost of Service; The aggregate of all customer rates and 6 

revenues must be sufficient to recover the utility’s total cost of service;  7 

 Principle 2: Fair apportionment of costs among customers (appropriate cost recovery 8 

should be reflected in rates);  9 

 Principle 3: Price signals that encourage efficient use and discourage inefficient use;  10 

 Principle 4: Customer understanding and acceptance;  11 

 Principle 5: Practical and cost-effective to implement (sustainable and meet long-term 12 

objectives);  13 

 Principle 6: Rate stability (customer rate impact should be managed);  14 

 Principle 7: Revenue stability; and  15 

 Principle 8: Avoidance of undue discrimination (interclass equity must be enhanced and 16 

maintained).  17 

In addition to these rate design principles, FEI takes into account other rate design 18 

considerations such as provincial government energy policy objectives. FEI believes that 19 

Customer rates should be set at levels that consider competitiveness of natural gas with other 20 

fuel alternatives.    21 

FEI continues to follow these rate design principles, which are widely accepted throughout the 22 

utility industry for setting rates and have been considered by FEI for many years in its past rate 23 

design proceedings. No single rate design can perfectly satisfy all of the rate design principles 24 

simultaneously as some principles may contradict with others. Furthermore, different rate design 25 

principles may have varying level of importance for different rate classes. Rate design should 26 

strive to strike a balance among competing rate design principles based on specific 27 

characteristics of customers in each rate schedule. 28 

                                                
1
  James C. Bonbright, Albert L. Danielsen, David R. Kamershen, Principles of Public Utility Rates,  second edition, 

1988, p.383-384. 
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3. CUSTOMER SEGMENTATION 1 

This section describes the existing customer segmentation that FEI has in place to provide 2 

natural gas service to its customers. 3 

FEI’s customers are segmented based on their load characteristics, which includes their 4 

average annual energy consumption, load factor (i.e. how much they consume on average as 5 

compared to their peak demand) and in some cases, rate schedules are specific to their end 6 

use.  7 

3.1 EXISTING CUSTOMER SEGMENTATION 8 

For ease of understanding, FEI has separated its customers into general categories depending 9 

upon the customer’s type of premise: Residential, Commercial, Industrial and Other.  These 10 

categories include different types of customers which are segmented according to their load 11 

characteristics.  Table 3-1 below provides a list of rate schedules that FEI has currently in place 12 

representing the customer segmentation under each of these general categories. 13 

FEI has reviewed the load characteristics of its customers and believes that the existing 14 

customer segmentation continues to reflect the appropriate load characteristics of its customers. 15 

However, FEI has identified some areas of the existing customer rate design that should be 16 

evaluated for changes which FEI would like to discuss at the workshop. The following sections 17 

review the changes FEI is considering for evaluation in the RDA. 18 
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Table 3-1:  FEI Existing Customer Segmentation and Their Load Characteristics 1 

 2 

1
  Load Factors are as in the RDA COSA Model. 3 

2
  Use per Customer in gigajoules (GJ) is as set out in the FEI Annual Review for 2016 Rates Order G-193-15 Compliance Filing, 4 

Section 11, Schedule 19, column 10 divided by column 9. 5 
3.
  Number of Customers per Rate Schedule is as set out in the FEI Annual Review for 2016 Rates Order G-193-15 Compliance 6 

Filing, Section 11, Schedule 19, column 10. 7 

Customer 
Group 

FEI Tariff Rate 
Schedule 

Description and Example Customers Typical Load 
Characteristics 

Number of 
Customers

3
 

LF
1 

        UPC (GJ)
2
 

RESIDENTIAL Rate Schedule 
1/1U/1B 

 Residential firm service for use in residential applications 
- central space heating, water heating, cooking, fireplaces 
and clothes dryers. 

 Applicable to residential customers only 

32.6% 82 886,652 

 

COMMERCIAL Rate Schedule 
2/2U/2B 

 Annual use < 2,000 GJ. 
 Small commercial firm service for use in approved 

appliances in small commercial, institutional, or small 
industrial operations. 

 Example customers:  restaurants, apartment buildings 

30.7% 331 84,737 

 Rate Schedule 
3/3U/3B 

 Annual use > 2,000 GJ. 
 Large commercial firm service for use in approved 

appliances in large commercial, institutional, or small 
industrial operations. 

 Example customers:  apartment buildings, rec centres, 
care homes 

36.8% 3,595 5,040 

 Rate Schedule 23  Annual use > 2,000 GJ. 
 Large commercial firm transportation service.  

36.7% 5,374 1,669 

 

INDUSTRIAL Rate Schedule 4  Seasonal firm service for customers who typically 
consume gas during off-peak (April to October) periods. 

 Example customers:  greenhouses and paving companies 

N/A 7,217 18 

 Rate Schedule 5  General firm service with an applicable monthly demand 
charge per month per GJ of daily demand. 

 Example customers:  pulp, paper, and lumber 
operations, manufacturers, apartment buildings  

44.8% 9,447 230 

 Rate Schedule 25  General firm transportation service with an applicable 
monthly demand charge per month per GJ of daily 
demand.  

55.5% 23,834 566 

 Rate Schedule 6  Natural gas vehicle service (resale for natural gas 
vehicles). 

 Example customers:  public fueling stations 

100.0% 3,120 15 

 Rate Schedule 7  General interruptible service. 
 Example customers:  manufacturers, greenhouses, 

service industry customers 

N/A 30,920 5 

 Rate Schedule 27  General interruptible transportation service. N/A 60,525 108 

 Rate Schedule 22  Large volume transportation service with a minimum 
“take or pay” of 12,000 GJ per month. 

 Example customers:  greenhouses, educational 
institutions, cement plants 

N/A 677,554 26 

 Rate Schedule 
22A (Closed) 

 Large volume firm and interruptible transportation 
service for select customers (closed rate schedule). 

 Example customers:  pulp, paper and lumber operations 

115.2% N/A 9 

 Rate Schedule 
22B (Closed) 

 Large volume firm and interruptible transportation 
service for select customers (closed rate schedule).Large 
volume transportation service. 

 Example customers:  mining and lumber operations 

136.0% N/A 5 

 Rate Schedule 50  Large volume firm and interruptible transportation 
service. 

100% NIL NIL 

 

OTHER Rate Schedule 6P 
 

 Natural gas vehicle refueling service at Surrey Operations. 
 Example customers:  public customers with natural gas 

vehicles 

N/A N/A N/A 

 Rate Schedule 46  LNG sales, dispensing, and transportation service. 
 Example customers:  waste hauling companies  

100.0% 51,438 13 
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4. COSA RESULTS 1 

4.1 CURRENT COSA RESULTS 2 

FEI has calculated cost of service allocations using the approved costs from FEI’s Annual 3 

Review for 2016 Rates (Order G-193-15) in the COSA model, and then included known and 4 

measurable changes for major projects expected to be in-service or close to their in-service 5 

dates at the time that rate changes from this rate design are put in place.  The resulting revenue 6 

to cost ratios are shown in the following Table 4-1.  7 

In Table 4-1, FEI has included both the current revenue to cost and margin to cost ratios before 8 

rebalancing, and also after rebalancing to the 90-110% range for discussion purposes only. To 9 

achieve this, in the following table, FEI has rebalanced Rate Schedule 6 and Rate Schedule 10 

22A to 110% revenue to cost ratio and, for discussion purposes, has shifted the resulting 11 

revenue deficiency of approximately $3.6 million to Rate Schedule 1. FEI applied the deficiency 12 

to Rate Schedule 1 because it has the lowest revenue to cost ratio of all other rate schedules.  13 

As mentioned above, FEI regards these rebalanced revenue to cost ratios for discussion only. 14 

There are other considerations that FEI will take into account, which will impact the revenue to 15 

cost ratio proposals and rebalancing approach for the RDA. 16 
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Table 4-1:  COSA R:C & M:C Ratios, Rebalancing and Bill Change Results
2
 1 

Rate Schedule 
Current 
R:C  % 

Current 
M:C % 

Rebalanced 
R:C % 

Rebalanced 
M:C % 

Rebalance 
Amount 

Approximate 
Annual Bill 

Change 

Rate Schedule 1 

Residential Service 
95.8 93.4 96.2 94.1 +$3,587,000 +0.5% 

Rate Schedule 2 

Small Commercial 
Service 

99.9 99.8 99.9 99.8   

Rate Schedule 
3/23 

Large Commercial 
Sales and 
Transportation 
Service 

101.5 103.0 101.5 103.0   

Rate Schedule 
5/25 

General Firm Sales 
and Transportation 
Service  

104.2 110.4 104.2 110.4   

Rate Schedule 6 

Natural Gas 
Vehicle Service 

135.6 169.9 110.0 119.6 -$71,000 -19.0% 

Rate Schedule 22A 

Transportation 
Service (Closed) 
Inland Service Area  

180.1 183.2 110.0 110.4 -$3,517,000 -39.0% 

Rate Schedule 22B 

Transportation 
Service (Closed) 
Columbia Service 
Area 

105.0 105.1 105.0 105.1   

 2 

FEI has excluded Rate Schedules 4, 22, and 7/27 from the rebalancing as shown in Table 4-1 3 

above.  This is because Rate Schedule 4 is a seasonal service (firm in the summer and 4 

interruptible in the winter), Rate Schedule 22 is predominantly interruptible3 and Rate Schedule 5 

7/27 is fully interruptible.  These rates do not drive system capacity additions4, and consequently 6 

are not allocated any demand-related costs.  The rates within these rate schedules are not set 7 

using their allocated costs from the COSA and therefore these rate schedules are not 8 

                                                
2
 R:C denotes Revenue to Cost Ratio (includes the Cost of Gas) and M:C denotes Margin to Cost Ratio (excludes 

the cost of gas) 
3
  One Rate Schedule 22 customer has 2 TJ per day of firm. All other Rate Schedule 22 customers have no firm 

Demand. Under Rate Schedule 22, customers can negotiate a firm service level and rate that is subject to 
Commission approval. 

4
  Rate Schedule 4 is winter interruptible and this is when FEI’s system peaks 
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rebalanced. Table 4-2 below shows revenue to cost ratios and margin to cost ratios for Rate 1 

Schedule 4, Rate Schedules 7/27 and Rate Schedule 22.  2 

Table 4-2:  R:C & M:C Ratio Results for Rates Not Set Using COSA Results
5
 3 

Rate Group 
Current 
R:C  % 

Current 
M:C % 

Rate Schedule 4 

Seasonal Firm Gas Service 
147.1 542.1 

Rate Schedule 7/27 

General Interruptible Sales and Transportation 
Service 

139.8 731.4 

Rate Schedule 22 

Large Volume Transportation Service 
1,496.4 2,025.5 

                                                
5
  R:C denotes Revenue to Cost Ratio and M:C denotes Margin to Cost Ratio 
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5. RESIDENTIAL RATE DESIGN 1 

Rate Schedule 1 (RS 1) includes service to single family residences, separately metered single 2 

family townhouses, row houses and apartments. FEI serves more than 886,000 customers in 3 

RS 1 which accounts for approximately 91% of the total number of customers in FEI’s service 4 

territory. Table 5-1 below provides a summary profile of the residential customer class’ demand 5 

and revenue. 6 

Table 5-1:  FEI’s Residential Customer Profile for 2015 (Normalized Actuals) 7 

 PJ Percentage 

Customer Profile by Demand 

 

 

Customer Profile by Revenue 

 

74.1 35.5 

$000’s Percentage 

773,327 59.1 

5.1 RESIDENTIAL CUSTOMER CHARACTERISTICS 8 

To understand residential customer characteristics, FEI reviewed its most recent Residential 9 

End-Use Study (2012 REUS), which suggests that the majority (83%) of residential customers 10 

are residing in single family dwellings, although the recent trend shows that the percentage is 11 

declining. Figure 5-1 below shows the residential customers by dwelling type.  12 

Figure 5-1:  Residential Customers by Dwelling Type from 2012 REUS 13 

 14 

The 2012 REUS also suggests that the majority (64%) of residential customers’ demand is used 15 

for space heating and water heating. Figure 5-2 below shows the estimated household 16 

consumption by end-use.  17 
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Figure 5-2:  Estimated Household Consumption by End Use from 2012 REUS 1 

 2 

In terms of consumption pattern, the residential customers’ annual consumption distribution 3 

forms an overall bell curve with a slight skew to the right relative to the mean estimated at 81 GJ 4 

per year excluding outliers. Figure 5-3 below shows the distribution of residential consumption.  5 

Figure 5-3:  Distribution of Residential Consumption (2015) 6 

 7 



 

FORTISBC ENERGY INC. 
2016 RATE DESIGN APPLICATION – WORKSHOP 3 RATE DESIGN & SEGMENTATION 

 

SECTION 5:  RESIDENTIAL RATE DESIGN PAGE 10 

5.2 FEI RATE STRUCTURE OPTIONS FOR RESIDENTIAL CUSTOMERS 1 

 FEI Existing and Other Rate Structure Options for Residential 5.2.12 

Customers 3 

FEI has considered four rate structure options for its residential customers’ rate.  Each one of 4 

these rate structures is defined below. 5 

5.2.1.1 Flat Rate Structure:  6 

In this rate structure, also known as straight line meter rate structure, the variable charge is flat 7 

and does not vary with the customer’s consumption. The flat rate structure is used by the 8 

majority of Canadian natural gas utilities for residential customers. Currently, FEI recovers the 9 

delivery cost of service allocated to the residential rate schedule through a daily basic charge 10 

(fixed charge) and a variable charge calculated based on the monthly natural gas consumption. 11 

5.2.1.2 Declining Block Rate Structure: 12 

A declining block rate is designed with two or more successive blocks of use with decreasing 13 

prices per unit of volume. Rates of this type are usually designed to recover the substantial 14 

portion of costs in the initial block. As indicated in the jurisdictional comparison Appendix A, the 15 

natural gas utilities in Quebec and Ontario use declining block rate for their residential 16 

customers. 17 

5.2.1.3 Seasonal Rate Structure: 18 

A seasonal rate structure refers to a rate structure in which rates may change based on the 19 

month of the year. The seasonal rate can be used as a proxy for demand charge.  20 

5.2.1.4 Inverted Block Rate Structure: 21 

The inverted rate is the reverse of the declining block rate. Under this rate structure, the rate for 22 

successive blocks increases as consumption increases. Inverted block rates can be used to 23 

reflect a situation in which increased consumption causes rising costs, that is, where the long-24 

run incremental cost for the business is above the average cost. 25 

 Evaluation of different rate structure options 5.2.226 

In this section, above mentioned rate structure options are evaluated based on the major rate 27 

design principles, including ease of understanding, economic efficiency and fairness, customer 28 

bill impact and stability of rates and revenues. The Table 5-2 below illustrates how each one of 29 

the rate structures score against these principles: 30 
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Table 5-2:  Evaluation of Rate Structure Options Based on Major Rate Design Considerations 1 

 Flat Rate Declining Block Rate Seasonal Rate Inverted Block Rate 

Ease of 
Understanding 
and 
Administration 

It is easy to understand. The 
ease of understanding for the 
general public will lead to 
relatively higher customer 
satisfaction, less cost pressures 
and easier administration of the 
residential rate class. 

The logic behind declining block 
rate structure is not easily 
understandable to the general 
public and some may 
misinterpret it as a form of 
subsidization to high use 
customers. 

The concepts of peak demand and cost 
attributed to seasonal rates may not be 
easily understandable to some 
customers. 

There is no simple methodology to 
come up with the ratio of winter to 
summer rates. This makes the 
administration of this rate more difficult. 

Similar to declining rates, the 
inverted rates may not be easy to 
understand for some customers. 
Customers may not be able to 
explain at what level of 
consumption and at what time of 
a month their consumption goes 
over the first block, leading to 
higher customer dissatisfaction.  

Economic 
Efficiency and 

Fairness 

Compared to other rate 
structures, flat rate can be 
considered as a neutral option 
for economic efficiency and 
fairness as it does not 
discourage or encourage 
consumption of natural gas in 
any particular pattern. 

This rate structure could be 
efficient for those situations 
where higher load factor 
customers are also higher 
volume customers. 

From a cost perspective, 
declining rates can be justified 
when the long-run incremental 
cost of service is below the 
average cost. 

Seasonal rate is used as a proxy for 
demand charge to ensure that the cost 
of future peaking-related expenditures 
is allocated to those most responsible 
for it.  

Seasonal rates will reduce price 
competitiveness of natural gas during 
the winter when natural gas is most 
valued. Also, seasonal rates introduce a 
form of regional price differential since 
the customers in colder environments 
might be impacted more than others. 

The natural gas distribution is 
widely considered to have 
economies of scale, meaning 
that as the size of the utility 
increases (i.e. increased 
consumption), the total average 
cost of the utility decreases. 
Therefore, there is no cost basis 
to justify inverted block rates for 
natural gas utilities. 

Inverted rates may send 
inefficient price signals because 
low volume customers could end 
up being subsidized. 

Customer bill 
impact 

Flat rates also help with 
customer bill impact since there 
will be no change in average 
rates based on consumption 
level. 

Depending on the portion of 
costs recovered in the first block, 
the customer bill impact for low 
use customers can be significant. 

The bill impact for those customers with 
natural gas space heating and for those 
in colder climates can be significant. 

Depending on the portion of 
costs recovered in the first block, 
the customer bill impact for high 
volume customers can be 
significant. 

Rate and/or 
revenue stability 

Annual forecasting for flat rates 
is more accurate than other rate 
options. Forecast accuracy 
results in improved rate and 
revenue stability. 

Compared to a flat rate, declining 
rate provides less utility revenue 
stability due to higher difficulty of 
forecasting the load in each 
block. 

This rate structure provides less utility 
revenue and customer rate stability as 
the price differential between winter and 
summer months can be significant. 

Compared to a flat rate, this rate 
structure provides less utility 
revenue stability due to higher 
difficulty of forecasting the load in 
each block. 
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 Recommended Rate Structure Option 5.2.31 

Based on the discussion above, FEI believes that its existing flat rate structure provides the best 2 

balance of rate design considerations for the residential customers. FEI’s residential customers 3 

are already familiar with this rate structure, flat rates are simple to administer and easy to 4 

understand and provide more stability in terms of both utility revenues and customers’ bills.  5 

5.3 FIXED VERSUS VARIABLE RATES AND COSTS FOR RESIDENTIAL 6 

CUSTOMERS 7 

FEI’s current flat rate structure for the residential rate class consists of a daily basic charge 8 

(fixed charge) and a variable charge. The COSA model indicates that the majority of the costs 9 

allocated to the residential rate schedule are fixed costs. In the current residential rate structure, 10 

as shown in Table 5-3 below, the current basic charge (when calculated as the average fixed 11 

monthly amount) recovers about 43%6 of the customer-related costs and only about 26%7 of 12 

total fixed costs allocated to residential rate schedule.  13 

Table 5-3:  Misalignment between Fixed Costs and Fixed Charges
8 14 

Type of cost 
Unit Cost based on  

COSA results  
Current average 

Monthly basic charge 
Differences 

Customer-related cost $27.66 per month   

Demand-related cost $17.31 per month   

Total fixed costs $44.98 per month $11.84 per month $33.14 per month 

  15 

Consistent with the fairness principle as discussed in section 2.1, FEI is reviewing the ratio of 16 

basic charge to variable charge and would like to discuss with the stakeholders if it is 17 

reasonable to adjust this ratio going forward. 18 

5.4 RESIDENTIAL RATE DESIGN RECOMMENDATION 19 

Based on the discussion above, FEI recommends a residential rate design which accomplishes 20 

the following: 21 

1. Maintains the current flat rate structure with a fixed basic charge and a variable 22 

volumetric charge 23 

2. Improves the alignment between the fixed costs allocated to the residential rate 24 

schedule and the fixed charge. 25 

                                                
6
 $11.84 per month / $27.66 per month 

7
 $11.84 per month / $44.98 per month 

8
  FEI’s current Rate Schedule 1 (residential) basic charge per day is $0.3890.  For analysis purposes in this section, 

the daily basic charge has been converted to an equivalent monthly charge of $11.84 per month, based on 30.44 
days in a month ($0.3890 X 30.44 = $11.84).  The 30.44 days per month is derived by the calculation of 365.25 
days in a year divided by 12 months = 30.44 days per month. 
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5.5 CUSTOMER BILL IMPACTS 1 

Any rate design recommendation should consider customers’ ability to pay and should be 2 

implemented in a way that avoids rate shocks to customers. The analysis of residential 3 

customers’ bill impact can be separated into two steps: (1) the impact from rebalancing 4 

discussed in section 4 (for discussion purposes only) and (2) the impact from changes in the 5 

basic and variable charges. 6 

The impact on customers’ bills due to rebalancing revenue to cost ratios depend on the 7 

individual customers’ consumption level (i.e. the higher the consumption, the higher the impact 8 

will be). As indicated in Table 4-1, the impact on an average use customer’s annual bill is 9 

estimated to be around 0.5% (based on 96.2% R/C ratio) or 0.8% on the delivery rate portion of 10 

the bill. 11 

The impact from changes in the ratio of basic and variable charges is different. The impact on 12 

an average use customer would be zero. This is because the changes are revenue neutral; any 13 

increase in the share of basic charge is offset by a similar decrease in the share of the variable 14 

delivery charge in revenue recovery.  15 

As referenced in section 5.3 above, the current rate structure has a basic charge of $0.3890 per 16 

day (which equates to $11.84 per month, based on 30.44 days in a month).  Based on the 2016 17 

COSA model with all known and measurable changes included and after rebalancing, the 18 

variable charge is estimated to be $4.758 per GJ. Implementing the rebalancing of fixed and 19 

variable charges results in an increase in the basic charge from $11.84 to $13.61 per month (an 20 

increase of approximately 15%) and a decrease in the variable delivery charge from the $4.758 21 

per GJ to $4.500 per GJ (a decrease of 5.4%). 22 

The break-even point, that is the point in which the customers experience no bill impact due to 23 

changes in the basic charge and delivery charge, is at the 80 to 85 GJ consumption range. 24 

Customers with consumption above this range will experience a decrease of 0.1% to 2.4% in 25 

their annual bill amounts and customers with consumption below this range will experience an 26 

increase of 0.2% to 13.9% in their annual bills depending on their consumption level. Lower use 27 

customers (customer with annual consumption less than 30 GJ per year) would experience a 28 

slightly higher bill impact (approximately ranging from $14 to $21 annual bill impact depending 29 

on the level of annual consumption).  In all cases, customers will pay rates more closely 30 

matched to their cost of service. The bill impact analysis for the recommended rate structure 31 

and fixed versus variable charges is demonstrated in Figure 5-4 and summarized in Table 5-4 32 

below. 33 
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Figure 5-4:  Customer Bill Impact
9
  1 

 2 

 3 

The following table describes each of the results that are shown in Figure 5-4 above. 4 

Table 5-4:  Bill Impact Explanations 5 

Graph Item Description 

Frequency (E) These columns show the number of customers whose annual 
consumption falls within each 5GJ increments. The number of 
customers can be found on y-axis (A) and the Annual Consumption 
(GJ) of each 5GJ increments that can be found on x-axis (B). 

Cumulative % (H) This line is the cumulative sum of the number of customers in each 
5GJ increments. Sum of the Frequency (E). The cumulative percent 
can be found on y-axis (D). 

Annual Bill Impact (F) The dots on the graph show the approximate annual bill impact 
percent that customers will experience, from the rate structure 
change, based on their annual consumption (based on the each 5GJ 
increment into which they fit). The dots line up with Annual Bill Impact 
% which is the y-axis (C). 

 6 

The Table 5-5 below provides the dollar amount and percentage of annual bill impact of the 7 

recommended rates for various annual consumption levels: 8 

                                                
9
  Customer Bill Impact from changes in ratio of basic to variable charges based on 2016 COSA model with all 

known and measurable changes included and after rebalancing (for discussion purposes).   
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Table 5-5:  Annual Bill Impact of Recommended Rates 1 

Annual 
Consumption 

Annual Bill impact due to the changes in share of Basic and Delivery Charge 

dollar amount Percentage of total bill 

0-5 GJ $21 13.9% 

40-45 GJ $10 2.4% 

60-65 GJ $5 0.9% 

80-85 GJ $0 0% 

120-125 GJ $(10) -1.0% 

 2 

FEI also investigated the bill impact for low income customers and concluded that the 3 

recommended increase in the basic charge does not impact low income customers 4 

disproportionately. This is because even though low use customers are more negatively 5 

impacted by FEI’s proposal (as shown in Table 5-5 above), low income customers do not 6 

necessarily equate to low use customers.  7 

FEI has collected data on income levels and natural gas consumption in its service territory from 8 

two different sources: (1) a database of low income customers who have applied to FEI’s low 9 

income Energy Conservation Assistance Program (ECAP) and (2) the data collected as part of 10 

the 2012 REUS. 11 

The ECAP is one of FEI’s EEC programs designed to provide energy savings for low income 12 

households. To be eligible for this program, the applicant must meet the low income 13 

requirements and therefore all customers in this program are vetted to be low income 14 

customers. The figure below provides a histogram of ECAP customers’ annual consumption 15 

which shows that the ECAP customers’ consumption pattern is similar to FEI’s general 16 

consumption pattern (as provided in Figure 5-5) with a normal distribution slightly skewed to the 17 

right and an S-curve cumulative frequency diagram.  18 

Figure 5-5:  The 2015 annual consumption histogram for customers in ECAP program 19 

 20 

 21 
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The second source of information on residential customers’ income levels and annual 1 

consumption in FEI’s service territory is based on the 2012 REUS.  2 

Figure 5-6:  Income and consumption levels based on 2012 REUS 3 

 4 

As demonstrated in the box plot above, there is no clear trend between income level and 5 

consumption, while there is a large amount of variability in terms of consumption within each 6 

income level group. 7 

Due to the lack of correlation between income levels and consumption as displayed in Figures 8 

5-5 and 5-6 above, FEI believes there are more effective and targeted means to assist low 9 

income households than through pricing mechanisms that apply to all customers. 10 
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6. COMMERCIAL RATE DESIGN 1 

6.1 COMMERCIAL RATE CLASS CHARACTERISTICS 2 

Commercial customers cover a range of natural gas end users which include restaurants, 3 

offices, health care facilities, retail outlets and apartments. FEI is currently serving more than 4 

90,000 commercial customers accounts representing approximately 9% of FEI’s total number of 5 

customers. Commercial customers also consume 55 petajoules (PJ) of natural gas representing 6 

27% of FEI’s total 2016 forecast throughput10.  7 

Commercial customers end usage from FEI’s 2010 Conservation Potential Review study shows 8 

in Figure 6-1 that the majority (59%) of end use is for space heating with the second highest end 9 

use for domestic hot water (25%).  10 

Figure 6-1:  Commercial Customer End Usage Characteristics 11 

 12 

6.2 REVIEW OF COMMERCIAL CUSTOMERS SEGMENTATION  13 

 Commercial Customer Segmentation 6.2.114 

FEI has segmented its commercial customers into three rate schedules: Rate Schedule 2 - 15 

Small Commercial Service (normal annual consumption is less than 2,000 GJ), Rate Schedule 3 16 

                                                
10

  FEI Compliance filing dated December 11, 2015, Schedules 18 and 19. Sum of forecast demand for Rate 
Schedules 2, 3 and 23. 

Space Heating, 
59% 

Domestic Hot 
Water, 25% 

Commercial 
Cooking, 9% Other, 

7% 
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- Large Commercial Service11 (normal annual consumption is 2,000 GJ or greater) and Rate 1 

Schedule 23 - Commercial Transportation Service. 2 

The existing customer segmentation of commercial customers is primarily based on their load 3 

characteristics (annual demand and load factors). These characteristics are discussed below. 4 

Annual Demand 5 

FEI conducted a bill frequency analysis (number of customers for each annual consumption 6 

profile) for Rate Schedule 2 and Rate Schedules 3/23. Figure 6-2 below shows the 2015 annual 7 

consumption of Rate Schedule 2 and Rate Schedule 3/23 customers. The majority of Rate 8 

Schedule 2 customers (78%) use up to 400 GJ per year. FEI also notes that there are a small 9 

percentage of Rate Schedule 2 customers (0.4%) whose annual consumption is close to, or 10 

even greater than, the 2,000 GJ threshold. 11 

Figure 6-2 below also shows the annual consumption profile of the large commercial sales and 12 

transport customers (i.e. Rate Schedules 3 and 23). Based on 2015 data, about 38% of Rate 13 

Schedule 3 customers consumed between 2,000 GJ to 3,000 GJ. There were about 19% of 14 

customers that had consumption less than 2,000 GJ and about 43% of customers with 15 

consumption above 3,000 GJ.   16 

Although Rate Schedule 2 is designed for customers with less than 2,000 GJ and Rate 17 

Schedule 3 is designed for customers with greater than 2,000 GJ of annual consumption, 18 

occasionally some customers may consume amounts that are more than/less than this 19 

threshold, for a variety of reasons.  For example, a customer may have ceased operations for a 20 

portion of the year, they may have added or changed their equipment or the consumption 21 

estimate for a new customer may have not been very accurate.  As a result, FEI will periodically 22 

review customer consumption data and, after consulting with them, may decide to move them to 23 

another rate schedule. When these customers move between rate groups, there will be a 24 

resulting bill impact which FEI discusses further below. 25 

                                                
11

 Small Commercial and Large Commercial Rate Schedules 2 and 3 respectively can receive their base load 
commodity from a marketer under the Customer Choice Program.  Alternatively, under Rate Schedules 2B and 3B 
commercial customers can choose to purchase part or all of their commodity as biomethane (Renewable Natural 
Gas). 
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Figure 6-2:  Commercial Customers’ Bill Frequency 1 

 2 

Load Factor 3 

FEI investigated the load factors for the existing small and large commercial groups.  This 4 

analysis is shown in Figure 6-3 and Figure 6-4. These figures illustrate that small commercial 5 

customers have a significantly lower load factor, averaging 30.7%.  The large commercial 6 

customers (Rate Schedule 3 and 23 combined) average 36.7%.  This analysis further supports 7 

the customer segmentation between small and large commercial customers. 8 
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Figure 6-3:  Small Commercial Customer Load Factor Distribution 1 

 2 

Figure 6-4:  Large Commercial Customer Load Factor Distribution 3 
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 Average Customer Rate 6.2.21 

FEI also investigated the annual consumption and the average rate12 (in $/GJ) for the customers 2 

under Rate Schedule 2 and Rate Schedules 3/23.  Figure 6-5 below shows that for example, for 3 

a customer who consumes 2,000 GJ per year, moving from Rate Schedule 3 to Rate Schedule 4 

2 would raise their average rate by approximately $0.20/GJ.  The figure also shows that the 5 

point where a customer would be indifferent to moving between Rate Schedule 2 and Rate 6 

Schedule 3 (referred to as the economic crossover point) is approximately 1,600 GJ instead of 7 

2,000 GJ. The economic crossover occurs for an annual volume when a customer whether 8 

served under Rate Schedule 2 or Rate Schedule 3 would have the same annual total cost. 9 

Ideally, an economic crossover point would occur at the threshold value of 2,000 GJ. 10 

Figure 6-5:  Relative Economics between Rate Schedules 2 and 3 11 

 12 

Table 6-1 below show the mathematical derivation of the economic crossover using the basic 13 

charges, delivery charges for Rate Schedules 2 and 3, and the average cost of gas from the 14 

COSA model. The economic crossover is at 1,595 GJ. What this means as illustrated in Figure 15 

6-5 is that a customer who consumes more than 1,600 GJ and less than 2,000 GJ is better off 16 

financially as a large commercial Rate Schedule 3 customer. This results in incenting customers 17 

to being classified as large commercial customers when their consumption is in this range. 18 

                                                
12

 The average rate is calculated by adding up all the annual fixed and variable costs and dividing by their annual 
consumption. 
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The economic crossover is calculated by dividing the difference in the basic charge revenue by 1 

the difference in the Total Variable Cost ($1,292.14 / $0.810). This means that a small 2 

commercial customer and a large commercial customer who consume 1,595 GJ will have the 3 

same annual cost. 4 

Table 6-1:  Economic Crossover Volume for Rate Schedule 2 and Rate Schedule 3 5 

 6 

 Summary of Commercial Customer Segmentation 6.2.37 

As discussed in section 6.2.1, FEI believes that the 2,000 GJ threshold between Rate Schedule 8 

2 and 3 continues to be the appropriate threshold and that the existing customer segmentation 9 

should be maintained.  However, FEI has identified a mismatch between the customer 10 

economics of Rate Schedules 2 and 3/23 for customers whose consumption is near the 2,000 11 

GJ threshold. Therefore, in order to mitigate the customer bill impacts discussed above, existing 12 

rates may be adjusted.   13 

 Rate Design Recommendation 6.2.414 

FEI believes that the small and large commercial customers’ rates may be adjusted to close the 15 

gap identified in section 6.2.1 above.  This will eliminate the customer bill differential between 16 

Rate Schedules 2 and 3 for customers whose annual consumption is close to the 2,000 GJ 17 

threshold. The goal is to make the customer economically indifferent between choosing Rate 18 

Schedule 2 or 3 if they are near this 2,000 GJ threshold.  This will also remove any economic 19 

incentive for customers to be misclassified.   20 

The gap identified in Figure 6-5 can be closed by simultaneously raising the basic charge and 21 

lowering the delivery charge for Rate Schedule 2 by an amount intended to leave the total 22 

revenue generated by Rate Schedule 2 revenue neutral.  This is represented by the dashed 23 

blue line in Figure 6-6 below.  Similarly, the gap can also be closed by raising the basic charge 24 

and lowering the delivery charge for Rate Schedule 3, again by an amount intended to leave the 25 

rate group revenue neutral.  This is represented by the dashed red line.  The net effect of these 26 

adjustments is for the lines to now cross at the 2,000 GJ threshold. 27 

Line 

No. Particulars

Rate 

Schedule 2

Rate 

Schedule 3 Difference

1 Basic Charge / Day 0.8161$      4.3538$      

2 x # of Days 365.25        365.25        

3 Basic Charge Revenue 298.08$      1,590.23$  1,292.14$ 

4

5 Delivery Rate $ / GJ 3.523$        2.939$        

6 Average Cost of Gas from COSA 3.967$        3.741$        

7 Total Variable Cost  $ / GJ 7.490$        6.680$        0.810$       

8

9 Economic Crossover GJ Line 3 / Line 7) 1,595         
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The rate impact for customers at the 2,000 GJ threshold, is a change of approximately $0.10/GJ 1 

(a reduction for a Rate Schedule 2 customer and an increase for a Rate Schedule 3 customer) 2 

on an average rate of approximately $7.60 GJ (approximately 1%). 3 

Figure 6-6:  Rate Schedules 2 and 3 Redesign at 2,000 GJ 4 
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7. INDUSTRIAL RATE DESIGN 1 

7.1 INDUSTRIAL RATE CLASS CHARACTERISTICS 2 

The industrial customer group represents a wide range of industries and end uses.  The 3 

industrial sector makeup is shown in Figure 7-1 and the end usage is shown in Figure 7-2.  This 4 

data comes from FEI’s 2010 Conservation Potential Review study.  Figure 7-1 shows that the 5 

major gas consuming industries are the pulp and paper, agriculture and food and beverage 6 

industries with market shares of 32%, 12% and 12%, respectively.  Figure 7-2 shows that the 7 

primary end uses are for boilers, air conditioning and pulp lime kilns with market shares of 43%, 8 

12% and 12%, respectively. 9 

Figure 7-1:  Industrial Sectors 10 

 11 

Figure 7-2:  End Use by Industrial Customers 12 
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Annual usage for Industrial customers varies widely, as shown by Figure 7-3.  This bill 1 

frequency graph also shows that there is a clustering of customers with annual consumption in 2 

the region of 10,000 GJ and another clustering of customers with annual consumption in excess 3 

of 40,000 GJ. 4 

Figure 7-3:  Industrial Customer Bill Frequency (All Customers) 5 

 6 

The wide range of industries, end uses and annual consumption for the industrial customer 7 

group requires FEI to customize rate schedules according to the unique characteristics of each 8 

market segment.  These considerations and market segmentation will be discussed in the next 9 

section. 10 

7.2 INDUSTRIAL CUSTOMERS SEGMENTATION 11 

The industrial customer group includes customers who have unique demand characteristics that 12 

FEI has considered when designing the industrial rate schedules.  These characteristics or 13 

customer service requirements include the following: 14 

 Firm sales 15 

 Firm transportation 16 

 Interruptible sales 17 

 Interruptible transportation 18 

 Seasonal demand – with summer peaking 19 
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 High volume demand (both firm and interruptible service) 1 

 2 
FEI has segmented the industrial customers and has existing rate schedules and contracts to 3 

match these characteristics, which are listed below in Table 7-1. 4 
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Table 7-1:  Industrial Customer Groups and Corresponding Rate Schedules 1 

Industrial 

Group 

FEI Tariff Rate 
Schedule / 
Contract 

Description 

Seasonal Firm Gas 
Service 

Rate Schedule 
4 

 Seasonal firm service during the off-peak period 
(April 1to October 31) and interruptible service 
during the extend period (November 1– March 31). 

General Firm Service  

(Sales) 

Rate Schedule 
5 

 General firm sales service with an applicable 
monthly demand charge per month per GJ of daily 
demand.  

 Firm sales service. 

General Firm 

Transportation Service 

Rate Schedule 
25 

 General firm transportation service with an 
applicable monthly demand charge per month per 
GJ of daily demand.  

 Firm transportation service on FEI’s system. 

General Interruptible 
Service (Sales) 

Rate Schedule 
7 

 General interruptible sales service 

 Sales service is interruptible if there is insufficient 
capacity or operational restrictions to deliver the 
gas. 

General Interruptible 
Transportation Service 

Rate Schedule 
27 

 General interruptible transportation service. 

 Transportation service that can be interrupted if 
there is insufficient capacity or operational 
restrictions to deliver the customer’s gas. 

Large Volume 
Transportation Service 

Rate Schedule 
22 

 Large volume interruptible transportation service 
with a minimum “take or pay” of 12,000 GJ per 
month. 

 Option to negotiate firm service subject to BCUC 
approval. 

Transportation Service 
(Closed) 

Inland Service Area 

Rate Schedule 
22A (Closed) 

 Large volume firm and interruptible transportation 
service for select customers in the Inland Service 
Area (closed rate schedule), available at the time of 
the 1993 Phase B Rate Design. 

Transportation Service 
(Closed) 

Columbia Service Area 

Rate Schedule 
22B (Closed) 

 Large volume firm and interruptible transportation 
service for select customers in the Columbia Service 
Area (closed rate schedule), available at the time of 
the 1993 Phase B Rate Design. 

Contract 
Vancouver 
Island Joint 
Venture  

 Contract for firm and interruptible transportation 
service to five mills on Vancouver Island. 

Contract 
BC Hydro /  

Island ICP 

 Contract for firm and interruptible transportation 
service to the Island Cogeneration Facility on 
Vancouver Island. 

 2 

Each of these types of industrial customers is discussed further in the following sections. 3 
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7.3 GENERAL FIRM SERVICE: RATE SCHEDULES 5 (SALES) AND 25 1 

(TRANSPORTATION) 2 

 General Firm Service Customer Characteristics 7.3.13 

General Firm Service is intended for those commercial and small industrial customers that 4 

generally use natural gas for a processing load, as load that is relatively non-temperature 5 

sensitive and therefore relatively constant throughout the year.  The typical type of customers 6 

using firm service include condominium strata customers and hospitals who use a high 7 

proportion of their overall gas demand for water heating needs and commercial customers and 8 

small industrial customers who use gas for their processing load.  Therefore, these customers 9 

will generally have a relatively constant demand profile throughout the year.  This relatively flat 10 

demand profile means that these customers will more highly utilize the FEI system than 11 

customers who contribute to FEI system peak demand on cold days such as the residential and 12 

commercial customers.   13 

FEI offers two related rate schedules to this type of customer – Rate Schedule 5 for General 14 

Firm Service (a sales service) and Rate Schedule 25 for General Firm Transportation Service 15 

(for customers who choose to purchase their own natural gas from a Marketer).  Rate 16 

Schedules 5 and 25 are “companion” rate schedules, in that each rate schedule has the same 17 

basic and delivery charges (as will be seen in Table 7-2 in section 7.3.2).  However, Rate 18 

Schedule 25 has an additional administration charge to account for the separate administration 19 

and billing for customers who purchases their own gas from a Marketer.  As of 2015 year end, 20 

there were 774 combined Rate Schedule 5 and 25 customers with a total demand of 15 million 21 

GJ.  22 

The following Figure 7-4 shows the annual bill frequency graph for the combined Rate Schedule 23 

5 and 25 customers.  It shows that the majority of these General Firm Service customers use 24 

between 5,000 GJ and 25,000 GJ per year but some may use up to 150,000 GJ. 25 
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Figure 7-4:  Annual Bill Frequency for the Combined Total of Rate Schedule 5 and  1 

Rate Schedule 25 Customers 2 

 3 

 Rate Design Considerations 7.3.24 

FEI developed Rate Schedules 5 and 25 to charge General Firm Service customers with high 5 

system utilization according to their individual demand profile, as measured by their load 6 

factor13, which reflects their high utilization of the FEI system throughout the year.  The 7 

demand/variable delivery type of rate structure for Rate Schedule 5 and 25 is more effective at 8 

reducing the total costs to high load factor customers.  This is because when the demand 9 

charge is applied to customers with a higher load factor it results in a lower average cost per GJ 10 

of total throughput.  In short, customers’ more effective use of the system is reflected in lower 11 

rates per gigajoule.   12 

FEI designed Rate Schedule 5 to include a basic charge, a delivery charge, a demand charge; a 13 

commodity cost Recovery charge and a storage and transport charge.  Similarly, Rate Schedule 14 

25 includes a basic charge, an administration charge, a delivery charge and a demand charge.  15 

These charges are shown below in Table 7-2. 16 

                                                
13

 FEI measures their system utilization by their load factor, which is defined as their average daily demand divided 
by their peak day demand. 
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Table 7-2:  Rate Schedule 5 and Rate Schedule 25 Description of Charges
14

 1 

Rate 
Schedule 

Basic 
Charge 

per Month 

Administration 
Charge per 

Month
16

 

Demand 
Charge* 

Delivery 
Charge 
per GJ 

Commodity Cost 
Recovery 

Charge per GJ 

Storage and 
Transport 

per GJ 
Rate 
Schedule 5 

$587.00 n/a $20.077 $0.825 $2.486 $0.837 

Rate 
Schedule 
25 

$587.00 $78.00 $20.077 $0.825 n/a n/a 

*Per Month per GJ of Daily Demand. 
 2 

To calculate the demand charge, FEI developed estimates of each customer’s peak day 3 

demand (referred to as Daily Demand in Rate Schedules 5 and 25).  At the time this rate 4 

schedule was developed, not all customers on Rate Schedules 5 and 25 had daily demand 5 

meters which required FEI to develop a method to estimate a customer’s peak demand based 6 

on the monthly billing data which was used to calculate the demand portion of their bill.  This 7 

method is described further below in section 7.3.3. 8 

FEI has noticed that over the years since 1993 a high number of higher volume but lower load 9 

factor customers have become either Rate Schedule 5 or Rate Schedule 25 customers.  This 10 

has caused FEI to review the relative economics of the rate schedules, and whether there is an 11 

economic incentive for some customers to be in Rate Schedules 5 or 25 instead of Rate 12 

Schedules 3 and 23. 13 

In the sections below, FEI reviews whether or not it is appropriate to: 14 

 Revise the method of estimating the customer’s Daily Demand; and 15 

 Adjust for the relative rate economics between Rate Schedules 3/23 and Rate 16 

Schedules 5/25. 17 

 Customer Peak Demand and Load Factor  7.3.318 

The average load factor of the customers on Rate Schedules 5 and 25 is approximately 45% 19 

and 55% respectively. These load factors are considerably higher than that noted for residential 20 

and commercial customers in sections 5 and 6 respectively.  A high load factor signals that the 21 

customer uses the gas transmission and distribution facilities more efficiently than lower load 22 

factor customers.  23 

The methodology for estimating the Rate Schedule 5 customer demand and calculating the load 24 

factor was established when many prospective Rate Schedule 5 customers had older meters 25 

and were on traditional monthly billing cycles.  Therefore FEI did not have the means to 26 

accurately measure the daily usage of most of the Rate Schedule 5 customers and had to 27 

establish a “proxy” for this demand.  To approximate the customer’s peak demand for billing 28 

                                                
14

 Rates for the Basic Charge, Demand Charge and Delivery Charge are the current approved rates from the Annual 
Review for 2016 Rates; the Commodity Charge and Transportation and Storage Charge were approved by the 
Commission in Order G-39-15, effective April 1, 2015 which were used in the Annual Review for 2016 Rates. 
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purposes the following formula was developed and approved by the Commission to determine 1 

the Daily Demand to which the demand charge would be applied: 2 

Daily demand is equal to 1.25 multiplied by the greater of a) the Customer’s highest 3 

average daily consumption of any month during the winter period (November 1 to March 4 

31), or one half of the Customer’s highest average daily consumption of any month 5 

during the summer period (April 1 to October 31). 6 

The 1.25 multiplier is still applied to monthly aggregate demand to estimate the customer’s peak 7 

day use.  However, all Rate Schedules 5 and 25 customers now have meters installed that 8 

provide daily measurement to accurately measure their peak demand.  Therefore, to improve 9 

the cost recovery and cost causality alignment of customer peak demand usage, FEI reviewed a 10 

range of options to improve billing of peak customer demand.  These options are: 11 

1. Current Formula – Use the method described in the above quote from FEI’s tariff. 12 

2. FEI System Maximum Day Send Out – Use the customer’s actual consumption that 13 

would occur on FEI’s maximum day send out (for example, during 2015 the Maximum 14 

Day Send Out occurred on December 31, 2015). 15 

3. Average Consumption on Coldest Days – Use the customer’s actual average daily 16 

consumption over either the 3 or the 5 coldest days. 17 

4. Modified Formula – Use the greater of the customer’s average consumption on the three 18 

or five coldest days or one half of the average summer maximum day (as in the current 19 

formula method). 20 

 21 
A principle of rate design is to ensure customers who cause the utility to incur certain costs 22 

(such as infrastructure built to meet peak day demand) are allocated their fair share of these 23 

costs.  Measuring actual peak day demand rather than estimating it will serve this principle well. 24 

Therefore, to achieve this principle, FEI has sought to find an appropriate method to determine 25 

the customer’s Daily Demand that the demand charge would be applied to. 26 

Table 7-3 shows the number of customers who would fall into various load factor segments for 27 

each of the options under consideration and discussed above.  As shown in the table below,   28 

the majority of these customers have a load factor greater than 50%. 29 

A number of customers may not have been operating when FEI experienced a system peak or 30 

during the cold days noted below.  However, FEI would expect that normally, if the system peak 31 

or cold days occurred on a week day, these customers would have exhibited demand.  32 

Therefore, when considering the best method of measuring a customer’s Daily Demand, FEI 33 

would need to consider the possibility that the customer may coincidently not be using gas on 34 

one or more of these cold days. 35 

Regardless of which method is utilized for determining peak customer demand, there are many 36 

customers whose load factor falls below the 40% threshold – and whose demand characteristics 37 

are more likely caused by temperature sensitive demand than processing load demand.   38 
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Table 7-3:  Number of Customers by Load Factor Segment (Combined Totals for Rate Schedule 5 1 
and Rate Schedule 25 Customers) 2 

1 2 3 4 5 6 7 

2  

Current 
Formula 
for Daily 
Demand 

FEI System 
Maximum 
Day Send 

Out 

Average Consumption 
on Coldest 

Modified 
Formula 

with 5 Day 
Average 3 Days 5 Days 

3 
Customers 
with Zero 
Demand 

1 13 7 4 1 

4 
<40% Load 
Factor 

55 55 44 33 35 

5 
40% to <45% 
Load Factor 

75 64 54 43 43 

6 
45% to <50% 
Load Factor 

196 104 93 87 87 

7 
>50% Load 
Factor 

447 538 576 607 608 

8 Total 774 774 774 774 774 

 3 

FEI makes a number of observations from the results shown in Table 7-3: 4 

 Row 3 - shows that there are customers who have no demand at times which may 5 

correspond to the particular Daily Demand estimation method used.  The column 3 for 6 

the System Maximum Send Out method shows that 13 customers have no consumption 7 

on the system peak day, which occurred on December 31, 2015 – a day when some 8 

customers may have closed their business for the holiday season. Columns 5 and 6, 9 

which show the Average Consumption method, show the effect a zero demand reading 10 

on any one day will be reduced by averaging the customer’s peak day over a longer 11 

period. That is, for example, only 4 customers had zero demand during the coldest 5 day 12 

period. 13 

 Row 4 – shows that there are between 33 and 55 customers, depending upon the Daily 14 

Demand calculation method selected, who would have a less than 40% load factor.  15 

Therefore, these customers have a lower effective utilization of the FEI system and 16 

based upon this load factor, are candidates to move to Rate Schedules 3 or 23. 17 

 Row 7 – customers shown in this row have the highest load factor, and therefore, utilize 18 

the FEI system the most efficiently of all Rate Schedules 5 and 25 customers.  Column 3 19 

shows that there are 447 customers who have a load factor greater than 50% by using 20 

the Current Formula.  Column 7 shows that there are 608 customers with a load factor 21 

greater than 50% by using the Modified Formula.  Therefore, one can see that the 22 

Modified Formula would result in more customers with a higher load factor, and therefore 23 

a lower average rate, than the Current Formula. 24 
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Table 7-4 below shows the Average Daily Demand (GJ) per customer for each of the methods 1 

and for the corresponding load factor ranges as per the table above.  Of note is the values 2 

shown in Row 6 for customers with a greater than 50% load factor.  Under the Current Formula 3 

the estimated Daily Demand is 105 GJ.  Alternatively, under the Modified Formula, the 4 

estimated Daily Demand is 75 GJ, an approximately 29% reduction.  However, for customers 5 

with a lower load factor, such as those shown in rows 3 and 4, they would have a change to 6 

their average Daily Demand: a 13% reduction and increase of 17%, respectively. 7 

Table 7-4:  Average Daily Demand (GJ) per Customer by Load Factor Segment (Combined Totals 8 
for Rate Schedule 5 and Rate Schedule 25 Customers) 9 

1 2 3 4 5 6 7 

2  

Current 
Formula for 

Daily 
Demand 

FEI System 
Maximum 

Day Send Out 

Average Consumption on 
Coldest 

Modified 
Formula 

with 5 Day 
Average 3 Days 5 Days 

3 
<40% Load 

Factor 
174 160 150 159 152 

4 
40% to <45% 
Load Factor 

93 89 97 109 109 

5 
45% to <50% 
Load Factor 

73 82 77 72 72 

6 
>50% Load 

Factor 
105 25 71 72 75 

7 Total 445 356 395 412 408 

 10 

A brief explanation and evaluation of the implications of each of these methods is discussed 11 

below: 12 

 The Current Formula – uses the customer’s highest average daily consumption of any 13 

month during the winter period (November 1 through March 31) or one-half of the 14 

highest average summer period (April 1 – October 31) and multiplies it by a factor of 15 

1.25 to arrive at an estimate of the customer’s Daily Demand.  This method does not 16 

provide a very precise value for the customer’s peak day demand, nor representative of 17 

their unique load characteristics, which may influence the demand charge.  This method 18 

is no longer necessary since all Rate Schedules 5 and 25 customers have daily demand 19 

meters. 20 

 FEI system maximum send out – A demand charge based upon the customer demand 21 

that coincides with the FEI system peak would ensure that the demand charge was 22 

measured only during a coincident peak.  However, there are numerous customers who 23 

registered zero demand on these days, a situation which may not always apply in the 24 

future if system peak does not occur on a weekend when some customers may have 25 

their business closed. 26 
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 Average consumption on the coldest 3 or 5 days – Using only one day per year to 1 

measure a customer’s peak demand, FEI may select anomalous days when the 2 

customer had unusually high demand that is not representative of future peak demand.  3 

To mitigate this risk, FEI would consider using the average consumption over the coldest 4 

3 or 5 days.  The 5 day option may be preferred since it serves to further mitigate the 5 

risk of selecting an anomalous demand reading. 6 

 Modified formula – by using the greater the customer’s average consumption on the 7 

three or five coldest days or one-half of the average summer maximum day this method 8 

will account for customers with zero demand during the winter and whether they have a 9 

summer peak demand when the FEI system demand is low. There were 56 customers in 10 

2015 whose peak for the Modified Formula was in the summer. 11 

 12 
In conclusion, the System Maximum Send Out method is likely the most accurate measure of a 13 

customer’s coincident peak day on a FEI system peak, but the method does not work if the 14 

customer has zero demand during the FEI system peak, or the system peak falls on a holiday or 15 

weekend.  Alternatively, the Modified Formula measure of the customer peak is being averaged 16 

over a 3 or 5 day period, but best solves the problem of customers with zero demand during the 17 

FEI system peak and will also account for customers with a summer peak load. It is the Daily 18 

Demand to which the demand charge is applied to generate revenues to recover the costs to 19 

serve this firm service load. FEI will be considering a change to the method for determining the 20 

Daily Demand to using the average consumption on the coldest 5 days or using the Modified 21 

Formula method discussed above. The following section will discuss the necessity of changing 22 

the demand charge. 23 

 Review of Rate Schedules 5 and 25 Economics 7.3.424 

As discussed in section 7.4.2, FEI has identified a number of customers with particularly high 25 

peak day demand and therefore low load factors who have migrated to Rate Schedules 5 and 26 

25 over the past few years, primarily from the large commercial rate group (Rate Schedules 3 27 

and 23).  FEI believes this has occurred due to the favourable economics offered to these high 28 

volume customers by the current Rate Schedule 5 and 25 charges compared to the Rate 29 

Schedule 3 and 23 charges.  Using Rate Schedules 23 and 25 as an example, FEI will illustrate 30 

these economic factors in the tables below and discuss some potential solutions in section 31 

7.3.5. 32 

The following analysis demonstrates how a large commercial customer with a load factor in the 33 

32% to 40% range may be incented to receive service under Rate Schedule 25. 34 
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Table 7-5:  Daily Load & Associated Load Factor to be Indifferent between Service Under Rate 1 
Schedules 23 and 25 at Current Rates 2 

 3 

 The first step is to calculate the revenues under Rate Schedule 23 charges. 4 

 Second step is to calculate under Rate Schedule 25 what the basic charge plus delivery 5 

charge revenue would be. 6 

 Demand charge revenue is the difference Rate Schedule 23 revenue and the basic plus 7 

delivery revenue under Rate Schedule 25. 8 

 Daily Demand GJ is the demand charge revenue divided by the demand charge for 12 9 

months. 10 

 Load Factor is the annual volume divided by the product of 365 days times the Daily 11 

Demand. (For example, 15,000 GJ / (365 X 108.891 = 37.7% Load Factor). 12 

 13 
As can be seen from the table, as the annual volume increases the associated load factors 14 

decrease to where the customer is indifferent between Rate Schedules 23 and 25. This means 15 

that large commercial customers whose load is temperature sensitive and load factor is 16 

approximately 36% or lower would be incented to receive service under Rate Schedule 25. The 17 

impact on the Company is a decline in revenues as customers take service under General Firm 18 

sales or transport rather than as large commercial. Also, Rate Schedule 25 load factor declines 19 

due to the temperature heat sensitive Commercial customers that are now in General Firm Rate 20 

Rate 23 Charges Rate 25 Charges

Basic Charge 132.52$                 Basic Charge 587.00$                 

Admin Charge 78.00$                    Admin Charge 78.00$                    

Demand Charge 20.077$                 

Delivery Charge 2.939$                    Delivery Charge 0.825$                    

Volume Rate 23 Revenue

Basic + Delivery 

Revenue

Demand Charge 

Revenue

Daily 

Demand

Load 

Factor

3,000      11,343.24              10,455                  888.24                    3.687          222.93%

5,000      17,221.24              12,105                  5,116.24                21.236       64.51%

7,750      25,303.49              14,374                  10,929.74              45.366       46.80%

10,000    31,916.24              16,230                  15,686.24              65.109       42.08%

15,000    46,611.24              20,355                  26,256.24              108.981     37.71%

20,000    61,306.24              24,480                  36,826.24              152.854     35.85%

25,000    76,001.24              28,605                  47,396.24              196.727     34.82%

50,000    149,476.24           49,230                  100,246.24           416.091     32.92%

75,000    222,951.24           69,855                  153,096.24           635.455     32.34%

100,000  296,426.24           90,480                  205,946.24           854.818     32.05%

125,000  369,901.24           111,105                258,796.24           1,074.182 31.88%

150,000  443,376.24           131,730                311,646.24           1,293.546 31.77%
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Schedules. The following table shows the impact on the Daily Demand and associated load 1 

factor by only changing the demand charge by increasing it by $5 dollars per GJ per month of 2 

Daily Demand. 3 

Table 7-6:  Daily Load & Associated Load Factor to be Indifferent between Service under Rate 4 
Schedules 23 and 25 with a $5 Demand Charge Increase 5 

 6 

By increasing the Rate Schedule 25 demand charge by $5 per GJ per month of Daily Demand, 7 

the Daily Demand decreases and the associated Load Factor increases to approximately 40% 8 

to 60%. The important point from the analysis is that it is the price level variance in the charges 9 

applicable to large commercial Rate Schedules 3 and 23 relative to the charges applicable to 10 

General Firm Rate Schedules 5 and 25 that is important to incent customers with a load factor 11 

of at least 40% to take service under the General Firm Service and to incent commercial 12 

customers whose load profile is more temperature sensitive with a load factor less than 40% to 13 

take service under Rate Schedules 3 or 23. 14 

To further illustrate the issue the basic charge, delivery charge and demand charge from Table 15 

7-2 are used to create the average rate graph for Rate Schedule 23 and 25 customers at 16 

varying demand levels as shown in Figure 7-5.  This figure shows how a customer’s bill would 17 

change as their load factor or annual consumption changes.  For example, the solid green line 18 

shows how the average rate would change, for a customer with a 40% load factor, over a range 19 

of annual consumption levels.  Similarly, the solid black line shows the average rate for a 20 

customer with a 50% load factor.  Comparing these two lines, it is clear that the 50% load factor 21 

Rate 23 Charges Rate 25 Charges

Basic Charge 132.52$                 Basic Charge 587.00$                 

Admin Charge 78.00$                    Admin Charge 78.00$                    

Demand Charge 25.077$                 

Delivery Charge 2.939$                    Delivery Charge 0.825$                    

Volume Rate 23 Revenue

Basic + Delivery 

Revenue

Demand Charge 

Revenue

Daily 

Demand

Load 

Factor

3,000      11,343.24              10,455                  888.24                    2.952          278.45%

5,000      17,221.24              12,105                  5,116.24                17.002       80.57%

7,750      25,303.49              14,374                  10,929.74              36.321       58.46%

10,000    31,916.24              16,230                  15,686.24              52.127       52.56%

15,000    46,611.24              20,355                  26,256.24              87.252       47.10%

20,000    61,306.24              24,480                  36,826.24              122.377     44.78%

25,000    76,001.24              28,605                  47,396.24              157.502     43.49%

50,000    149,476.24           49,230                  100,246.24           333.128     41.12%

75,000    222,951.24           69,855                  153,096.24           508.754     40.39%

100,000  296,426.24           90,480                  205,946.24           684.380     40.03%

125,000  369,901.24           111,105                258,796.24           860.005     39.82%

150,000  443,376.24           131,730                311,646.24           1,035.631 39.68%
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line is consistently below the 40% line, and therefore a customer with a higher load factor would 1 

receive a lower average rate.   2 

To demonstrate how a commercial customer on Rate Schedule 23 may want to move to Rate 3 

Schedule 25, the average rate is calculated as above for Rate Schedule 23 and added to Figure 4 

7-5 in the dashed red line.  One can see that at lower volumes, e.g. less than about 7,000 GJ, 5 

the Rate Schedule 23 customer would have a lower average rate than if the customer were on 6 

Rate Schedule 25 – at any level of load factor for Rate Schedule 25.  However, as the annual 7 

demand for the Rate Schedule 23 customer increases, e.g. to greater than 17,000 GJ, the 8 

customer would have a relatively high average rate as a Rate Schedule 23 customer, but would 9 

receive a lower average rate as a Rate Schedule 25 customer – even if they have a relatively 10 

low 40% load factor.  Therefore, these customers have an economic incentive to move to Rate 11 

Schedule 25.  This outcome is contrary to the intent of the Rate Schedules 5 and 25 design and 12 

leads to larger volume, and lower load factor customers moving to Rate Schedules 5 and 25. 13 

Figure 7-5:  Comparison of Rate Schedule 23 and Rate Schedule 25 Average Rates at Varying 14 
Load Factors 15 

 16 
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 Rate Design Options Considered and Potential Impact 7.3.51 

FEI has studied a number of ways to improve the comparative economics between Rate 2 

Schedule 23 and Rate Schedule 2515.  For example, FEI could adjust any of the basic or 3 

delivery charges for Rate Schedule 23 or basic, delivery or demand charges for Rate Schedule 4 

25 to adjust the relative economics between these two rates.  However, FEI believes that 5 

altering any of the Rate Schedule 23 charges would also alter the relative economics with Rate 6 

Schedule 2, and so prefers to focus solely on the economics of Rate Schedule 25.  FEI believes 7 

the best way to improve the relative economics between Rate Schedule 23 and Rate Schedule 8 

25 is to alter the demand/variable components of Rate Schedule 25 and to reduce the 9 

attractiveness of this rate for low load factor customers. One way to accomplish this goal is to 10 

raise the demand charge for Rate Schedule 25. 11 

To illustrate, FEI shows one such adjustment in Figure 7-6.  The green line in this figure shows 12 

the average rate for a Rate Schedule 25 customer with a 40% load factor over a range of 13 

demand levels.  If FEI were to increase the Rate Schedule 25 demand charge by $5.00 the 14 

customer’s average rate with a 40% load factor would rise to the level of the dashed green line.  15 

If the average rate for a Rate Schedule 23 customer, as shown by the dashed red line, is 16 

compared to the dashed green line for the 40% load factor customer, the Rate Schedule 23 17 

customer would have a lower average rate for any level of annual demand, and therefore no 18 

longer seek to move to Rate Schedule 25. 19 

In conclusion, by raising the demand charge by $5.00, customers with load factors lower than 20 

40% would have a price incentive to receive service under Rate Schedule 23 and not under 21 

Rate Schedule 25. 22 

                                                
15

 And by association between the companion Rate Schedules 3 and 5. 
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Figure 7-6:  Comparison of Rate Schedule 25 Average Rates to Rate Schedule 23 1 

 2 

 Rate Design Recommendations  7.3.63 

It is clear that the existing rate structure for Rate Schedules 5 and 25 has resulted in larger 4 

consuming and lower load factor customers moving into these rate schedules over time.  FEI 5 

believes one solution to remedy this issue is raising the demand charge for Rate Schedule 5 6 

and Rate Schedule 25 customers by $5.00, from $20.077 per month per gigajoule of Daily 7 

Demand to $25.077 as discussed in section 7.4.3.   8 

An offset to this demand charge increase is the revised calculation for the customer’s Daily 9 

Demand.  As discussed in section 7.4.2, FEI is considering a number of options which would 10 

remove the 1.25 multiplier currently applied to a customer’s highest average Daily Demand in 11 

the winter months or 50% of the summer months.  As such, raising the demand charge by $5 or 12 

about 25% could be offset by a general reduction in the Daily Demand. FEI estimates that those 13 

customers who have a greater than 50% load factor would also have an approximately 29% 14 
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reduction16 in their Daily Demand as noted above in section 7.3.3 – offsetting the impact of the 1 

demand charge increase. 2 

This analysis is for discussion purposes.  FEI will include a more detailed analysis of customer 3 

bill impacts for both the revised Daily Demand to which demand charges are applied and the 4 

revised demand charge in its RDA. 5 

 Rate Schedule 5 and 25 Summary 7.3.76 

FEI believes the current rate structure for Rate Schedules 5 and 25 continues to work well in 7 

most respects.  However, as discussed in section 7.4.2, the rates may be adjusted to improve 8 

the economic price signals provided to these customers.  FEI has identified two elements to the 9 

current Rate Schedules 5 and 25 design for which it seeks input from interested parties.  These 10 

elements are: 11 

 the method to determine an individual customer’s Daily Demand, that the Demand 12 

Charge would be applied to, and  13 

 Adjusting the Demand Charge to improve the relative economics between Rate 14 

Schedule 3/23 and 5/25 and to create a better cost-causality alignment between 15 

individual customer load factor and customer rates. 16 

7.4 GENERAL INTERRUPTIBLE SERVICE: RATE SCHEDULES 7 AND 27 17 

(TRANSPORTATION)  18 

 General Interruptible Service Customer Characteristics 7.4.119 

Rate Schedule 7 is an interruptible sales service, and Rate Schedule 27 is the corresponding 20 

transportation service available to small industrial and large commercial customers who have 21 

the ability to curtail their usage during system capacity constraints. Rate Schedules 7 and 27 22 

are intended for use by small industrial and large commercial transportation customers with gas 23 

consumption, generally, of less than 12,000 GJ per month. 24 

As noted above in Table 3-1, FEI currently has a total of 113 customers served under General 25 

Interruptible Service (sales and transport) that includes a wide range of industries such as 26 

asphalt plants, greenhouses, hospitals, sawmills and numerous other industries.  These 27 

customers use an average of 59,200 GJ per year.  Figure 7-7 below shows that the annual 28 

demand from these customers may range from about 5,000 GJ to 150,000 GJ.  However, the 29 

key factor for rate design for interruptible rates is not the annual demand, but rather the 30 

customer’s ability to use interruptible service.  During periods of high FEI system demand, 31 

                                                
16 As noted above in section 7.3.3 and row 6 of Table 7-4, the Modified Formula in column 7 has an approximately 

29% lower estimate of peak customer demand than the Current Formula shown in column 2. 
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interruptible customers must be able to curtail their gas usage (by either reducing production or 1 

utilizing backup fuel capability) upon short notice. 2 

Figure 7-7:  Rate Schedules 7 and 27 Combined Bill Frequency 3 

 4 

 Review of Current Rate Structures 7.4.25 

The rate structure for Interruptible Sales and Transportation Service includes a basic charge 6 

(monthly) and a delivery charge.  Transportation Service has an additional administration 7 

charge.  These charges are shown in Table 7-7. 8 

Table 7-7:  Current FEI Rates for Interruptible Sales and Transportation Service 9 

Rate Schedule 
Basic 

Charge per 
Month 

Administration 
Charge per 

Month 

Delivery 
Charge per 

GJ 

Commodity 
Cost 

Recovery 
Charge per 

GJ 

Storage 
and 

Transport 
per GJ 

Rate Schedule 7 

General 
Interruptible Sales 
Service 

$880.00 n/a $1.353 $1.141 $0.681 

Rate Schedule 27 

General 
Interruptible 
Transportation 
Service 

$880.00 $78.00 $1.353 n/a n/a 
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 Rate Design Options Considered and Potential Impact 7.4.31 

To encourage customers to accept interruptible service, FEI offers the service at a discount to 2 

the firm service.  This discount considers such factors as: 3 

 the customers capital costs to install a backup energy system, 4 

 the cost of the alternate backup fuel, 5 

 the opportunity cost to the customer of potential lost production, should they need to 6 

curtail their operations, and 7 

 the potential frequency and level of service curtailment to the customer 8 

 9 
The interruptible rate is intended to establish a sufficient discount from the prevailing firm 10 

service rate to encourage customers to accept interruptible service. In return, FEI is able to 11 

improve the overall system utilization by curtailing the interruptible service during periods of high 12 

system demand or for other operational reasons. Interruptible service is of value to FEI since 13 

these customers may be curtailed during periods of peak system demand meaning that FEI will 14 

not need to build additional capacity and incur related costs to meet their demand. 15 

FEI seeks to find a suitable price discount from firm service to balance a number of objectives.  16 

If the discount is too low, this may discourage new customers from considering interruptible 17 

service and may also cause existing interruptible customers to revert back to firm service.  If the 18 

discount is too high and if the expected level of curtailment is very low, too many customers with 19 

firm service may elect to contract for interruptible service – effectively receiving firm service at a 20 

discount.  Additionally, setting the rate too low may not achieve sufficient recovery of FEI costs 21 

When establishing the interruptible discount from firm service, FEI attempts to balance all of 22 

these considerations.   23 

During the 2001 Rate Design Settlement, FEI established an interruptible discount based upon 24 

an 80% load factor when compared to the firm rate for Rate Schedule 5. For illustrative 25 

purposes, an example of the interruptible delivery charge calculation is provided below in Table 26 

7-8.  The table also compares the rates in place in 2001 with the current rates, comparing the 27 

firm delivery costs for Rate Schedule 25 customers to interruptible delivery costs for Rate 28 

Schedule 27 customers at an 80% load factor.  29 
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Table 7-8:  Rate Schedule 5 Comparison to Rate Schedule 7 at 80% Load Factor 1 

Rate Schedule 2001 2016 - Current 

 

Rate Schedule 5 

General Firm Sales Service 

$0.509 $0.825 Demand 

$0.502 $0.825 Delivery 

$1.011 $1.650 Total 

Rate Schedule 7 

General Interruptible Sales 
Service 

$0.836 $1.353 
Delivery Charge  

For Rate Schedule 7 

Differential  (per GJ) 

Rate Schedule 5 – Rate 
Schedule 7 

$0.175 $0.297  

Discount as a Percentage 

of Total Firm 
17.3% 18.0%  

 2 

As this comparison illustrates in Table 7-8, there has been no deterioration between the avoided 3 

cost of firm service and the BCUC approved interruptible delivery charge under which these 4 

customers are receiving service. In fact, the value of the discount between the cost of firm and 5 

interruptible service has increased, but the relative percentage of the discount to the firm service 6 

has remained relatively static (17.3% in 2001 versus 18.0% in 2016). The amount of the 7 

discount is viewed as being appropriate as FEI has not experienced movement of customers 8 

shifting from interruptible service to firm service or from firm service to interruptible service. FEI 9 

concludes the amount of the discount is appropriate relative to the Firm Service.  10 

 Rate Design Recommendations 7.4.411 

FEI believes that interruptible charges achieve a reasonable balance between maximizing the 12 

economic value of interruptible service, which helps to offset utility costs to firm customers, and 13 

providing a sufficient incentive for existing customer to stay on interruptible service and to 14 

encourage new customers to convert to interruptible service. 15 

FEI is considering to retain the current rate structure and to continue with the existing practise of 16 

calculating Rate Schedule 7 and Rate Schedule 27 delivery charges according to an 80% Load 17 

Factor. The Company has strived to ensure its interruptible charges are reflective of the value of 18 

service provided, and also provide sufficient incentive to encourage customers to remain 19 

interruptible or for new customers to consider switching to interruptible service.  20 
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7.5 SEASONAL FIRM SERVICE: RATE SCHEDULE 4 1 

 Seasonal Customer Characteristics 7.5.12 

Customers in this category use natural gas primarily during the summer months, but 3 

occasionally may have demand that develops during the winter periods.  These customers are 4 

served under Rate Schedule 4 - Seasonal Firm Gas Service.  This rate group is comprised of 5 

paving companies with asphalt plants and municipal swimming pools that consume natural gas 6 

mainly during the summer months. There are 18 seasonal customers forecast for 2016 with an 7 

annual demand of 130 terajoules (TJ). These customers require firm gas delivery during the 8 

Company’s off-peak demand period.  Seasonal service is only firm during the Off-Peak Period 9 

(April 1 – October 31) and is only available on an interruptible basis during the winter Extension 10 

Period (November 1 – March 31). 11 

The unique needs of these customers distinguish them from firm service customers who require 12 

firm service year round and interruptible customers who can either switch to a back-up fuel or 13 

cease operations should FEI need to interrupt their service at any time. 14 

 Rate Design Considerations 7.5.215 

The design of the seasonal rate was established during the 1996 Rate Design with the off peak 16 

firm delivery charge set equal to the delivery charged for the Rate Schedule 5 General Firm 17 

Service rate.  The delivery charge for the seasonal rate during the Extension Period was set at 18 

1.5 times the delivery charge for the Rate Schedule 7 General Interruptible Service rate.  The 19 

rationale for the extension rate was to set a rate level that would discourage the General 20 

Interruptible Service customers from migrating to the seasonal rate.  That is, interruptible 21 

service customers who use gas throughout the winter period with rare curtailment during 22 

Company peak demand periods are not the same as a seasonal customer who does not 23 

generally use gas during the winter but may have occasional needs that occur just before or 24 

immediately after the summer season.   25 

FEI intends to continue to set the seasonal service rates in the same manner as described in 26 

the above paragraph. 27 

7.6 LARGE VOLUME TRANSPORTATION: RATE SCHEDULE 22 AND LARGE 28 

INDUSTRIAL CONTRACT CUSTOMERS 29 

 Customer Characteristics 7.6.130 

Large volume transportation customers are served under Rate Schedules 22, 22A and 22B.  31 

The large volume transportation service under Rate Schedule 22 is for customers with a 32 

minimum delivery volume of 12,000 GJ per month (take or pay). There is no minimum delivery 33 

volume for Rate Schedules 22A and 22B but these Rate Schedules have a firm daily demand 34 

charge and the minimum firm contracted capacity of these customers is currently above 12,000 35 
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GJ per month. Rate Schedules 22A and 22B are a combination of firm and interruptible service 1 

while Rate Schedule 22 is primarily interruptible service.   2 

There are 40 customers in the combined Rate Schedules 22/22A/22B rate group who 3 

consumed a total of approximately 27,500 TJ during 2015.  Approximately half of this 4 

consumption was for interruptible transportation but some was for firm transportation. 5 

7.6.1.1 Rate Schedule 22 – Large Volume Transportation Customers 6 

There are 26 Rate Schedule 22 customers with 25 of the customers being located in the Lower 7 

Mainland and 1 customer in the Interior.  During 2015, these customers consumed 8 

approximately 12,775 TJ. These customers represent industries varying from refineries, 9 

manufacturing, cement, forestry, healthcare, education, food beverage and greenhouses.  They 10 

generally use natural gas to fuel boilers, kilns and dryers.  Due to the variety of industry sectors, 11 

consumption ranges from approximately 150,000 GJ to 2,000,000 GJ per year.  All of these 12 

customers are receiving interruptible transportation service, with the exception of one that uses 13 

a small amount of firm transportation service.  The Rate Schedule 22 tariff allows for firm 14 

transportation service however the applicable delivery charges are subject to negotiation and 15 

prior approval by the Commission. 16 

7.6.1.2 Rate Schedule 22A (Closed) – Inland Service Area Customers 17 

Rate Schedule 22A is only available to large industrial customers who were receiving 18 

transportation service prior to 1993 in the Inland Service Area. There are 9 customers in Rate 19 

Schedule 22A who consumed approximately 9,535 TJ during 2015. These customers include 20 

mining operations, manufacturing, refineries, pulp mills and forestry companies, which primarily 21 

uses  firm transportation service with a small amount of interruptible service. 22 

Since the 1993 Phase B Rate Design Decision Rate Schedule 22A customers have been 23 

grandfathered in recognition of the unique service offering for the firm and interruptible rates and 24 

therefore Rate Schedule 22A is closed to new customers. Rate Schedule 22A non-bypass 25 

customers are still subject to general rate changes. However, unlike Rate Schedule 22 26 

customers, Rate Schedule 22A customers have a curtailment of firm service provision that 27 

provides peaking gas supplies to sales customers and these quantities are included as part of 28 

the Annual Contracting Plan. 29 

7.6.1.3 Rate Schedule 22B (Closed) – Columbia Service Area Customers 30 

Rate Schedule 22B is only available to large industrial customers who were receiving firm and 31 

interruptible transportation service prior to 1993 in the Columbia Service Area. There are 5 32 

customers on Rate Schedule 22B who consumed approximately 6,013 TJ of natural gas during 33 

2015.  These customers include four coal mines and a pulp mill. There is one customer in this 34 

rate group which has lower rates than the other four customers.  These lower rates were 35 

negotiated in the 1994 Columbia Industrial Rate Design, which recognized the customer could 36 

be a ‘bypass’ candidate due to its proximity to the TransCanada system and size of load. 37 
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Since the Phase B Rate Design Decision and the Columbia Industrial Rate Design Decision in 1 

1994, Rate Schedule 22B customers have been grandfathered in recognition of the unique 2 

service offering for setting their firm and interruptible rates and therefore Rate schedule 22B is 3 

closed to new customers. Rate Schedule 22B customers rates are still subject to general rate 4 

changes.  Unlike Rate Schedules 22 and 22A, Rate Schedule 22B allows monthly balancing. 5 

Gas delivered to the customers under Rate Schedule 22B is predominantly firm service with a 6 

small component that is interruptible.   7 

7.6.1.4 Large Industrial Contract Customers 8 

In addition to the combined Rate Schedules 22/22A/22B rate group, there are two other large 9 

industrial contract customers located on Vancouver Island/Sunshine coast: These customers 10 

are the Vancouver Island Gas Joint Venture (JV) and BC Hydro’s Generation facility (BC Hydro 11 

ICP).  The JV provides for the natural gas needs of five pulp mills and has a service contract for 12 

firm contract demand of 13,000 GJ per day which expires on December 31, 2017.  FEI will be 13 

working with the JV on a new agreement as part of this rate design process.  The BC Hydro ICP 14 

has a firm service contract for 40,000-50,000 GJ per day which expires in 2022. 15 

 Existing Rate Design for Large Volume Transportation Customers 7.6.216 

The following table shows the rate structure and type of charges currently applicable to Rate 17 

Schedules 22, 22A and 22B: 18 
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Table 7-9:  Large Volume Transportation and Contract Customers’ Charges 1 

Rate Schedule 
Basic 

Charge 
per Month 

Administration 
Charge per 

Month 

Delivery 
Charge per GJ 

Delivery 
Charge per 
Month per 
GJ of Firm 

DTQ 

Delivery 
Charge 

per GJ of 
Firm MTQ 

Delivery 
Charge per 

GJ of 
Interruptible 

MTQ 

Rate Schedule 
22 

Large Volume 
Transportation 
Service 

$3,664.00 $78.00 
$0.982 

(Interruptible)
1
 

n/a n/a n/a 

Rate Schedule 
22A 

Transportation 
Service 
(Closed) Inland 
Service Area 

$4,810.00 $78.00 n/a $15.704 $0.110 $1.241 

Rate Schedule 
22B 

Transportation 
Service 
(Closed) 
Columbia 
Service Area 

$4,537.00 $78.00 n/a $10.137 $0.108 

$1.011 

Apr 1 – Oct 31 

$1.455 

Nov 1 – Mar 
31 

Vancouver 
Island Joint 
Venture 

Contract 

n/a n/a n/a n/a $0.9665
2
 

Tier 1 IT 

13-20 TJ 

$0.9665 

Tier 2 IT 

20-30 TJ 

$0.7608 

Tier 3 IT 

30+ TJ 

$1.0632 

BC Hydro / 

Island ICP
3
 

Contract 

n/a n/a n/a n/a $0.958 

Winter IT 

$1.458 

Summer IT 
$0.958 

1 
Delivery Charges for firm transportation service are subject to negotiation and prior approval by the BCUC. 2 

2 
Firm Toll per GJ. 3 

3 
All Tolls include a $0.10 per GJ wheeling charge. 4 

 5 

7.6.2.1 Rate Schedule 22  6 

The interruptible delivery charges in Rate Schedule 22 are based on the firm Rate Schedule 25.  7 

The methodology that was applied for Rate Schedules 7/27 (General Interruptible sales and 8 

transportation service) to adjust Rate Schedule 25 for an 80% Load Factor is also applicable for 9 

Rate Schedule 22 but at a 100% Load Factor and was adjusted as a result of the negotiated 10 

settlement in the 2001 Rate Design Application approved by the Commission. If Rate Schedule 11 

22 customers want a portion of their delivery service to be on a firm basis then firm delivery 12 
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charges are required to be negotiated and approved by the BCUC as a tariff supplement on a 1 

contract by contract basis. The one current Rate Schedule 22 customer that has firm service 2 

had rates approved by the BCUC but the BCUC concluded that the proposed rates under Tariff 3 

Supplement G-21 should be reviewed in the next FEI Rate Design proceeding; therefore FEI will 4 

be reviewing firm delivery rates for Rate Schedule 22 as part of this Rate Design process. 5 

7.6.2.2 Rate Schedule 22A  6 

The service under Rate Schedule 22A is primarily firm service with a small component on an 7 

interruptible basis.  As shown in Table 7-9 above, the firm delivery charges are comprised of a 8 

firm demand charge per month per GJ of Firm Daily Transportation Quantity (DTQ) and firm 9 

variable delivery charge per GJ of Firm Monthly Transportation Quantity (MTQ) delivered per 10 

month.  The pricing for interruptible service is variable per GJ on any volumes over the firm 11 

MTQ and the interruptible rate is set at a premium of firm service prices to encourage customers 12 

to maintain their Firm DTQ. 13 

7.6.2.3 Rate Schedule 22B  14 

Similar, to Rate Schedule 22A, Rate Schedule 22B is primarily a firm service with a small 15 

component on an interruptible basis.  As shown in Table 7-9 above, the firm delivery charges 16 

are comprised of a firm demand charge per month per GJ of Firm DTQ and firm variable 17 

delivery charge per GJ of Firm MTQ delivered per month.  The pricing for interruptible service is 18 

a variable charge per GJ on any volumes over the firm MTQ but has different interruptible rates 19 

during the winter and summer periods.  The pricing for interruptible service is set at a premium 20 

of firm service prices to encourage customers to maintain their firm DTQ. 21 

7.6.2.4 Contract Customers 22 

As mentioned above, BC Hydro ICP and JV are two Large Industrial Contract Customers.  The 23 

existing rates for BC Hydro ICP and JV are negotiated rates and these agreements are expiring 24 

by 2022 and 2017 respectively. Therefore, FEI is considering potential options to derive rates 25 

for Rate Schedule 22 and Contract Customers such as JV and BC Hydro ICP. These options 26 

are discussed in the following section.  27 

 Rate Design Options Considered  7.6.328 

For the Large Industrial customers FEI is currently considering two options.  29 

7.6.3.1 Option 1: 30 

The first option that FEI is considering would involve maintaining the current large industrial rate 31 

structures.  FEI would continue to grandfather Rate Schedule 22A and Rate Schedule 22B as 32 

closed service offerings given their unique characteristics and service offerings and would 33 

consider rebalancing Rate Schedule 22A to the 110% revenue to cost ratio as discussed above.  34 

FEI would seek to determine both firm and interruptible delivery rates for Rate Schedule 22.  35 
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Under this option, FEI would use the existing methodology as discussed in section 7.6.2 above 1 

to set interruptible delivery charges for Rate Schedule 22 customers. FEI will review existing 2 

methodology for setting firm delivery charges for Rate Schedule 22 customers. FEI would 3 

propose to continue to maintain BC Hydro ICP and the Joint Venture customers as Large 4 

Industrial Contract Customers with negotiated rates. The revenues from BC Hydro ICP and the 5 

Joint Venture would continue to be treated as a credit in the COSA model. 6 

7.6.3.2 Option 2: 7 

The second option that FEI is contemplating would be to continue to grandfather Rate Schedule 8 

22A and Rate Schedule 22B as closed service offerings given their unique characteristics and 9 

service offerings.  Currently, the revenue to cost ratio for Rate Schedule 22A in the COSA is 10 

180% which is outside the range of reasonableness of 90% to 110%.  For discussion purposes 11 

only, FEI has examined changing the rate levels to achieve revenue to cost ratio of 12 

approximately 110%. As shown in Table 4-1, this would result in a $3.5 million revenue 13 

responsibility transfer from Rate Schedule 22A to Rate Schedule 1 customers. The revenue to 14 

cost ratio in the COSA model for Rate Schedule 22B is 101% which is within the range of 15 

reasonableness of 90% to 110%.   16 

As FEI needs to review firm rates for Rate Schedule 22 as part of this Rate Design, FEI is 17 

considering changing the rate structure components so that there are both firm and interruptible 18 

delivery charges for Rate Schedule 22 approved as part of the RDA process.  FEI recommends 19 

to group similar type of customers i.e. Rate Schedule 22 customers, BC Hydro ICP and JV to 20 

derive firm rates based on the cost of service allocation results. BC Hydro ICP and JV would still 21 

be considered Large Industrial Contract Customers given their service characteristics and other 22 

terms and conditions included as tariff supplements but their firm rate would be based on the 23 

allocated costs from the COSA model.   24 

FEI is still working to come up with a methodology for setting interruptible charges under this 25 

option. 26 

 Summary of Large Volume Transportation Customers 7.6.427 

FEI needs to review the firm rates for Rate Schedule 22 customers as a part of the RDA. FEI 28 

will also be working with the JV and BC Hydro ICP as their agreements will be expiring in 2017 29 

and 2022 respectively.  30 

As discussed above, FEI is evaluating potential options to adjust the revenue to cost ratio for 31 

Rate Schedule 22A customers and derive a firm and interruptible rate for Rate Schedule 22, BC 32 

Hydro and JV. FEI has further work to do in determining the firm and interruptible rate 33 

methodology for Rate Schedule 22 but FEI understands that the industrial rate schedules such 34 

as Rate Schedule 22, Rate Schedule 27 and Rate Schedule 25 cannot be looked at in isolation 35 

but need to be looked at as a suite of service offerings and the appropriate price signals need to 36 

be maintained across the rate schedules to support the rate design for those rate schedules.   37 
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These options are further discussed in section 8.3. 1 
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8. KEY DISCUSSION TOPICS 1 

FEI has identified some areas of the existing rate design and segmentation that should be 2 

evaluated for changes which FEI would like to discuss at the workshop. 3 

8.1 MISALIGNMENT BETWEEN FIXED COSTS AND CHARGES FOR RESIDENTIAL 4 

CUSTOMERS 5 

As stated in section 5.3, for Residential customers the majority of FEI’s delivery costs are fixed 6 

and do not vary by the changes in consumption level. This contrasts with the fixed and variable 7 

charges in Rate Schedule 1 which result in the majority of FEI’s delivery revenue being 8 

recovered through variable charges.  9 

FEI would like to discuss with stakeholders the reasonableness of adjusting the ratio of basic 10 

charge to variable charge for residential customers so that for an average use customer there is 11 

no annual bill impact. The appropriate percentage increase to the basic charge would depend 12 

on various factors such as the annual bill impact to the low consumption residential customers 13 

and the magnitude of misalignment between fixed costs and charges.   14 

8.2 DEMAND CHARGE APPLICABLE TO RATE SCHEDULE 5 AND RATE 15 

SCHEDULE 25 GENERAL SERVICE CUSTOMERS 16 

In section 7.3 above, FEI discusses the two issues which FEI seeks to resolve. These two 17 

issues are summarized here for discussion. 18 

1. The method of estimating a customer’s peak demand for billing purposes - A 1.25 19 

multiplier was established in the 1993 Phase B Rate Design due to numerous customers 20 

that did not have daily demand meters.  This multiplier factor was used to adjust a 21 

customer’s monthly demand, as measured during the monthly billing cycle, into an 22 

estimate for their Daily Demand.  Today, all these customers have daily meters and so 23 

this multiplier is no longer necessary.  FEI would like to improve the Daily Demand value 24 

for billing purposes by using daily measurement data.  The options considered by FEI 25 

are discussed above in section 7.3.3. 26 

2. The large number of low load factor customers within Rate Schedule 5 and 25 – The 27 

demand/variable delivery rate structure for Rate Schedule 5 and 25 was established for 28 

high load factor general firm service customers.  However, these schedules have 29 

attracted a number of high volume but low load factor customers.  This is discussed 30 

above in section 7.3.4. FEI would like to adjust the relative economics between Rate 31 

Schedules 3/23 and Rate Schedules 5/25 to remove the economic incentive that attracts 32 

low load factor customers by raising the Rate Schedule 25 demand charge.  By making 33 

the rate changes, customers will have price signals that will encourage those with a load 34 

profile similar to a large commercial (less than 40% Load Factor) to receive Service 35 

under Rate Schedules 3 and 23 for which that Rate Schedule is intended for.   36 
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8.3 LARGE VOLUME TRANSPORTATION AND INDUSTRIAL CONTRACT 1 

CUSTOMERS: RATE DESIGN OPTIONS 2 

As discussed in section 7.6.7, FEI is considering two potential rate design options to address 3 

the needs and requirements for its Large Volume Transportation Customers. 4 

Under both of these options, FEI intends to continue to grandfather Rate Schedules 22A and 5 

22B. Based on current COSA results, FEI notes that the revenue to cost ratio for Rate Schedule 6 

22A is outside the range of reasonableness. The appropriate revenue to cost ratio will not only 7 

be guided by the range of reasonableness for a rate class but also taking into consideration its 8 

cost impact on customers served under different Rate Schedules. In section 4.1, FEI has 9 

calculated that adjusting revenues for Rate Schedule 22A to achieve revenue to cost ratio of 10 

110% would shift $3.5 million of revenue responsibility to other rate schedules. For discussion 11 

purposes, Table 4-1 in section 4.1 shows the approximate annual bill change if the revenue 12 

responsibility is shifted to residential customers. FEI would like to consider inputs on the 13 

rebalancing approach at the workshop. 14 

The second point for this discussion topic is to consider inputs on FEI’s consideration on rate 15 

design options for Rate Schedule 22 customers and the large industrial contract customers such 16 

as Joint Venture and BC Hydro ICP. FEI has considered two options as discussed in section 17 

7.6.3.  18 

 The first option would be to keep the two large industrial contract customers separate 19 

with negotiated rates and for the purposes of the COSA would treat the revenues from 20 

these two customers as credits to all other customers. FEI will use existing methodology 21 

(i.e. based on Rate Schedule 25 100% load factor adjusted) to set interruptible delivery 22 

charges for Rate Schedule 22 customers. FEI will review and determine appropriate 23 

methodology to set firm delivery charges.  24 

 The second option would be to include these large industrial contract customers under 25 

Rate Schedule 22 for deriving a firm rate based on the allocated costs in the COSA 26 

model. The firm delivery charges for these customers would then be based on the 27 

results from COSA model. FEI is still working on a methodology to come up with the 28 

interruptible rates under this option. Under this option, the contracts with the two large 29 

industrial contract customers would be included as Tariff Supplements.  30 
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FEI retained the services of EES Consulting to conduct a jurisdictional comparison study and 

review the applicable rate structures for residential customers in other major Canadian 

provinces. The summary result of this study is provided in the Figure below.  

Figure 1:  Rate structures for residential customers in various Canadian natural gas distributors 

 

 PNG, Union gas and ATCO gas have regional rates. For PNG, the average of all rates is used for 

presentation purposes. For Union gas only M1 rate class (South Ontario region) is presented. 

 
As can be seen, the Y-axis in the chart presents the percentage of monthly fixed charge 

(customer or basic charge) to total delivery charges based on a 7.5 GJ consumption per month. 

The presentation of data with a specific monthly consumption amount will assist the reader to 

compare the basic charges in each utility on a more meaningful basis. 

Of the utilities presented in the above figure, ATCO Gas, Alta Gas, Union Gas and Gaz Metro 

do not have a separate rate schedule for residential customers. Instead, their residential 

customers are part of a more heterogeneous group segmented based on consumption as low 

use1. This can partially explain the significantly higher basic charges and percentage of fixed 

charge to total delivery charge for these utilities as commercial customers traditionally have 

higher basic charges than separately administered residential rate classes.  

 

                                                
1
  Less than 1200, 419, 1912 and 5236 GJ/year for ATCO Gas, Gaz Metro, Union Gas and Alta Gas respectively. 
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Mr. Atul Toky 
Manager, Tariffs, Rate Design and Special Contracts 
FortisBC Energy Inc. 
16705 Fraser Highway 
Surrey, B.C. V4N 0E8 
 
SUBJECT:  Review of Marginal Cost for Delivery of Natural Gas 

Dear Mr. Toky: 

Please find attached the Review of Marginal Cost for Delivery of Natural Gas prepared by EES 
Consulting.  The conclusions and recommendations contained within this report are consistent 
with industry practice.  

This study has been developed independently by EES Consulting, with information provided by 
FEI staff, as needed.  The findings, conclusions and recommendations of this report provide the 
basis for consideration of the marginal cost associated with the delivery of natural gas when 
developing the delivery rates for the FEI customer groups.   

Thank you for the opportunity to assist FEI in this process.  Please contact me directly if there 
are any questions about the subject analyses. 

Very truly yours, 

 

Gary S. Saleba 
President 
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Executive Summary 

This report is provided to Fortis Energy, Inc. (FEI) in support of its 2016 Rate Design Application 
(RDA).  EES Consulting has provided assistance to FEI throughout the process by providing a 
assistance with COSA and rate design analysis.  As part of that assistance, EES Consulting looked 
at the marginal cost of delivering natural gas for FEI.   

The marginal cost analysis developed for FEI is based on appropriate methodologies and takes 
into account standard practice as well as analysis previously approved by the Commission.  Two 
methods were developed to determine the marginal cost of gas for FEI.  The first approach 
relies on the Rate Impact Analysis (RIA) used for FEI’s 2015 System Extension Application.  The 
second approach relies on the results of the 2014 LTRP.   
 
The RIA looked at the total cost to the utility divided by the total system use in GJ with and 
without the inclusion of 7 years’ worth of customer additions.  The analysis included all of the 
capital costs associated with connecting new customers to the system, including meters & 
regulators, services and mains.  Based on this capital amount and the growth in customers, 
annual costs were calculated and included O&M, return, depreciation and taxes.  The RIA shows 
a marginal cost of $3.77 per GJ, which is 19% below the average system cost for the 2015 
revenue requirement.  This estimate is appropriate only in the case where sales are based on 
the addition of new customers and reflects a medium time frame.   
 
To develop the long-run marginal cost for delivery service for FEI, the costs associated with the 
facilities identified in the 2014 LRTP were considered along with the projected growth on the 
system.  In this case the only item identified was the Okanagan Reinforcement Project.  
Planning for the 2017 LTRP is currently underway and based on that planning this project has 
been deferred to a 2020 time frame and a rough estimate of the cost is $140 million.  The 
levelized cost included the O&M, return, depreciation, property taxes and income taxes 
associated with the project.  The resulting long-run marginal cost is $0.20 for the system overall 
and is based on a 20-year planning horizon.  This amount is appropriate for growth in GJ from 
existing customers. 
 
For the long-run cost associated with growth from new customers, the total system levelized 
cost of $0.20 would need to be added to this $3.77 per GJ resulting from the RIA.  The result in 
this case is still below the average embedded cost of delivery service. 
 
In both cases the marginal cost is well below the average embedded cost of gas delivery.  This 
would indicate that costs for all customers will be lower as a result of growth in sales and/or 
customers on the system. In terms of rate design, there is no cost basis for a change in the 
current rate structure. 
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Marginal Cost Overview 

To assist in assessing the various rate design principles, we have provided a review of the 
marginal cost of delivery service for the FEI system.  Our findings show that in the case of FEI, 
the marginal cost is below the embedded cost of delivery service.  This is consistent with 
expectations and the fact that FEI is not facing large capital investments in its delivery system to 
accommodate growth on the system.   

While the COSA reflects an embedded approach rather than a marginal cost approach, it is 
useful to look at the marginal costs of the utility when developing rate design to ensure that 
customers receive the appropriate price signals.  Note that this review is limited to the delivery 
of natural gas.  The COSA and the rate design proposed by FEI are both related solely to the 
delivery service provided and excludes the cost of gas.  Because the cost of gas is collected in a 
flow-through of costs separate from the delivery rates, it is not appropriate to consider the cost 
of gas when designing the delivery rates.   

FEI charges separately for the cost of gas (including midstream costs) and for the delivery of 
gas, therefore the marginal cost needs to be looked at separately for the two functions.  FEI 
bases the cost of gas on the price of purchasing gas from the market as it does not develop its 
own sources of supply.  The cost of gas is updated quarterly and is designed as a flow-through 
of costs.  It would be inappropriate to charge more than the actual cost of gas that FEI is 
actually paying given the flow-through methodology. In the short-term the marginal cost of gas 
supply is the same as what FEI actually pays for the gas supply from the market, and this price is 
passed on to the customer.  While the cost of gas may be expected to increase in the future, 
the cost of gas rates will continue to move with the market price of gas and future customers 
will pay the market price at the time it occurs in the future.  Further, expectations about future 
costs are typically reflected within the market price of natural gas. 
 
For the delivery of gas, it is appropriate to consider the marginal cost of gas as one of many 
factors in designing the rate structure.  However, the overall level of delivery rates is based on 
an embedded cost approach.  This is true both on an overall system basis and for individual 
customer groups.  The level of delivery rates for each group is informed by the COSA results and 
the resulting revenue to cost ratios for each group.  As the COSA for delivery costs is based on 
an embedded approach, the results will also reflect the embedded cost of gas by customer 
group.  So while the marginal cost of delivery service may be useful in looking at components 
within the rate design, it would not be appropriate for setting the overall level of rates.  
 
Marginal cost can reflect both short-term and long-term costs.  In the short term, the use of 
additional GJ on the system is unlikely to cause any additional costs to the distribution system 
as it is already built to meet maximum design day consumption.  There would be an additional 
cost to purchase the equivalent amount of natural gas from the market, and that cost is 
accounted for in the flow-through to the customer.  In the long-term it is necessary to look at 
the cost of adding capacity to the distribution system to meet additional growth.  As with the 
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short-term, the cost of gas and wholesale pipeline capacity would also need to be considered 
but that would be included in the cost of gas flow-through rather than the delivery rates. 
 
To estimate the marginal cost of delivery service, the approach must be consistent with the 
time-frame to consider.  As mentioned above, in the short-term FEI has sufficient capacity on 
the delivery system to accommodate additional GJ sales to existing customers.  This surplus 
exists for two reasons.  The first reason is that the system is planned for meeting the design day 
demand level, which far exceeds the daily demand on non-peak days of the year and also 
exceeds the peak day demand in the majority of years.  The second reason is that average use 
per customer, particularly for the residential rate group, has been steadily declining over time.  
This frees up capacity on the system for load growth from other customers. 
 
In a medium time frame the addition of new customers’ needs to be considered as well as 
growth in sales to existing customers.  There are added costs associated with building new 
delivery facilities to serve customer additions.  This includes the cost of the meter, the service 
line and new mains that are required for service.  These costs were extensively reviewed in the 
recent 2015 System Extension proceeding where a Rate Impact Analysis (RIA) was included and 
accepted by the Commission.  A detailed discussion of the marginal costs in that context are 
included below. 
 
In the long term, the marginal cost of delivery needs to consider the long-term projects 
required to meet the expected load growth on the system.  FEI prepared the 2014 Long Term 
Resource Plan (LTRP) to determine its needs for capacity additions over a 20-year planning 
horizon.  The findings of that LTRP are the appropriate basis for reviewing the long-run marginal 
cost of delivery service.  The results of the approach are discussed below.  Using the results of 
the LTRP is consistent with the approach used to develop the LRMC for electricity for both BC 
Hydro and FortisBC.   
 
It is important to note the distinctions between the gas and electric industries.  On the electric 
side, the LRMC is currently used as a tool in setting the Residential Inclining Block (RIB) rates for 
BC Hydro and FortisBC.  In this case, the LRMC primarily includes the cost of building new 
generating resources to provide power to meet the load growth of the utility. This is 
appropriate because the electric rates include the cost of both the generation and delivery of 
power.  A reduction in power consumption can contribute to the avoidance or delay of new 
generating resources.  In the case of BC Hydro and FortisBC, the marginal cost of power is well 
above the embedded cost of power. 
 
For the gas utility, load growth will not lead to the addition of new gas production facilities for 
FEI directly as it does not produce its own gas supplies.  Therefore the results will differ 
considerably from the electric utility because the cost of energy supply is not included in the 
marginal cost.  In our estimates, the marginal cost of delivery service for gas is currently below 
the embedded cost of delivery service.  
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Rate Impact Analysis 

As part of its application for changes to the system extension policies, as filed in the 2015 
System Extension Application, FEI included a Rate Impact Analysis (RIA) to assist in determining 
whether new customers added to the system were paying their fair share of the cost of 
extending service.  The use of the RIA was approved by the Commission in Order G-147-16. 
 
The RIA looked at the total cost to the utility divided by the total system use in GJ with and 
without the inclusion of 7 years’ worth of customer additions.  The analysis included all of the 
capital costs associated with connecting new customers to the system, including meters & 
regulators, services and mains.  Because customers are often required to make a Contribution 
in Aid of Construction (CIAC), those costs are born by the new customer and are not included in 
the RIA.  Rather than using the full capital cost added to rate base associated with the new 
connections, the amount that would be included in the revenue requirements was developed.  
This reflects the costs that are used in developing rates for delivery service.  This meant 
applying the return, depreciation and taxes applicable to the capital additions, forming the 
starting point for the incremental costs of adding new customers.   
 
In addition, growth in O&M expenses was included to reflect the additional O&M costs related 
to customer growth.  This was set at 50 percent times the growth rate in the number of 
customers, consistent with the PBR regulations.  Finally, incremental costs associated with 
growth and sustainment were added based on 50 percent times the growth rate in the number 
of customers.  This addition was based on direction from the Commission in Order G-147-16. 
 
The incremental sales associated with 7 years’ worth of customer additions was also 
determined.  The added GJ was based on the actual customer additions multiplied by the 
weighted average use per customer for those added customers.   
 
The results from the RIA are provided in the table below.  To determine the incremental or 
marginal cost of delivery service, the total incremental costs associated with the 7 years of 
customer additions ($38.6 million) was divided by the total incremental sales (11.45 million GJ) 
associated with the 7 years of growth.  The result is $3.77 per GJ, as shown in line r of the table.  
This is 19% below the total system average delivery cost of $4.16 per GJ. 
 
The RIA was developed to demonstrate that customer additions were not leading to higher 
rates for existing customers.  In fact, the analysis showed that existing customers faced lower 
rates as a result of customer growth.  This finding is consistent with marginal costs that are 
lower than embedded costs.  More detailed discussion of the RIA can be found in the 
Application and resulting Decision. 
 
It is important to note that the RIA was done for the system as a whole and not for individual 
customer groups.  Looking at separate groups was not possible as mains were built for a mix of 
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customers and could not be separated by customer group.  The average system cost of $4.16 
per GJ and the marginal cost of $3.77 per GJ are therefore for the system as a whole and may 
be more or less than the costs by customer group.  It is important to point out, however, that 
while the incremental cost may be more or less than the average, the embedded cost by 
customer group would also be more or less than the average.  We would expect the relative 
difference between the embedded cost and incremental cost to be similar between various 
rate groups.   
 
Using the RIA is a good representation of the marginal cost over a medium time frame in the 
case when growth is a result of customer additions.  It is not reflective of the marginal cost per 
GJ for added sales from existing customers when new meters, services and mains are not 
required.   
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Table 1 
Rate Impacts Associated with Line & Mains Extension 

    Actual data 

    Formula driven results based on actual data and general assumptions 

    
  

2015 With 
Growth 

2015 Without 
Growth 

2008-2014 
Growth 
Amount 

This section uses existing actual 
delivery costs and looks at the 
impact on revenue requirements 
without the addition of capital 
for the new customers added in 
the past 7 years. (2008 to 2014). 

A 2008-14 Meters/Regulators     $16,026,762 

B 2008-14 Services (Company Paid)     $119,082,263 

C 2008-14 Mains (Company Paid)     $58,435,929 

D 2008-2014 SJ and Internal Costs     $7,228,180 

  50% Growth Sustainment     $2,775,000 

E Rate Base $3,656,399,000 $3,452,850,867 $203,548,133 

F Return, Depreciation, Taxes $522,883,000 $494,745,441 $28,137,559 

G Multiplier for Return, Depreciation, Taxes 13.8% 13.8% 13.8% 

H O&M Expenses $238,093,000 $227,622,688 $10,470,312 

I 50% of Customer Growth Rate     4.4% 

J Other Revenues/Expenses -$3,942,000 -$3,942,000 $0 

K Offsetting Bypass Revenues -$29,802,000 -$29,802,000 $0 

L Total  Revenue Requirement (exc. Cost of Gas) $757,034,000 $718,426,129 $38,607,871 

M Net Revenue Requirement (exc. Cost of Gas) $727,232,000 $688,624,129 $38,607,871 

This section determines the 
usage associated with and 
without customers added to the 
system in the past 7 years. 

N Customers 970,399 885,051 85,348 

O Percent Growth in Customers     8.8% 

p Average GJ/Cust 180 184 134 

q Total GJ 174,623,400 163,169,382 11,454,018 

This section calculates the rate 
impact without the new 
customers added from 2008 to 
2014. 

r Cost per GJ (exc. Cost of Gas) $4.16  $4.22  $3.77  
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Long Term Resource Plan 

On a long run basis, the need for additional capital facilities associated with system growth is 
the most appropriate method to determine the long-run marginal cost for gas delivery.  The 
2014 LTRP examines the capital needs for the system over a 20-year period.     
 
System loads are forecast in the LTRP and are expected to increase from 202,346 TJ in 2016 to 
233,353 TJ in 2033.  To develop a full 20-year forecast we extrapolated the results to the year 
2035.  The result is a growth of 40,403 TJ, or 20%, over a 20-year period. 
 
Over that time period, the need for capital projects is discussed on a regional basis within the 
LTRP.  The following paragraphs summarize the projects identified in the LTRP. 
 
For the FEVI region a capacity constraint was identified in 2028 with the range being in the 
period 2024-2031.  Because there are operational solutions to manage the constraint, no costs 
have been assigned to alleviate this constraint.1  
 
Capacity needs associated with new Industrial loads were identified in the LTRP, with the 
potential Woodfibre Plant used as an example.2  FEI has already developed a process associated 
with the addition of a new large load through the development of Rate 50.  Under Rate 50, the 
incremental cost of facilities to serve the new customer is included in the rates and a 15-year 
contract is required. Because the customer is assumed to cover the cost of the incremental 
facilities, no costs have been assigned as a result of this type of potential project. 
 
In the Coastal system, the LTRP states that the Fraser Valley and Metro Vancouver areas both 
have sufficient capacity to meet the long term forecast.3  In the Coquitlam area, the Nichol to 
Coquitlam line is constrained with gas use at Burrard included.  With Burrard phased out, there 
is no need for capacity reinforcements during the planning horizon.4  
 
Finally, within the Interior System, an immediate need for ITA expansion was identified for the 
Okanagan region within the 2017-2019 period.5  The “Okanagan Reinforcement Project” has 
three potential solutions identified in the LTRP.  This is the only project identified in the LTRP as 
needed to meet the capacity increases resulting from load growth over the long run planning 
horizon.   
 

                                                      

1 2014 LTRP, page 105 
2 2014 LTRP, page 106 
3 2014 LTRP, page 107 
4 2014 LTRP, page 109 
5 2014 LTRP, page 116 
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While FEI also has a Sustainment Program to repair and replace its existing facilities, these costs 
are not driven by growth and are required on the basis of the existing loads on the system.  
Therefore, these costs are not included in the LRMC. 
 
To develop the long-run marginal cost for delivery service for FEI, the costs associated with the 
facilities identified in the LRTP would be considered along with the growth on the system.  In 
this case the only item identified was the Okanagan Reinforcement Project.  Planning for the 
2017 LTRP is currently underway and based on that planning this project has been deferred to a 
2020 time frame and a rough estimate of the cost is $140 million.  The levelized cost was 
determined using a 2% inflation rate, a 5.81% discount rate, a 6.67% rate of return and a 26% 
income tax rate. 
 

Table 2 
Okanagan Reinforcement Project Costs 

 
Cost 

(2020 Estimate) 

Addition to Rate Base ($000) $140,000,000 

O&M Expense $136,833 

Property Taxes $290,481 

Depreciation Expense $1,955,599 

Income Tax $2,410,923 

Earned Return $9,272,781 

Cost of Service Margin $14,066,617 

20-year Levelized Cost $8,195,213 

20-Year Growth in Sales 40,403 TJ 

Levelized Cost per GJ $0.20 

 

Based on the 2016 costs, the annual amounts for the entire 20-year period were estimated and 
then the levelized cost was calculated.  When the levelized cost was divided by the 20-year 
growth in sales on the system, the result is an average cost of $0.20 per GJ.  Because this 
reflects the capital requirements to serve growth over a 20-year period, the amount is 
appropriate to use as the long-run marginal cost for the delivery system when for growth in GJ 
that is related to growth from existing customers.  When growth from new customers is 
considered, $0.20 per GJ would need to be added to the $3.77 resulting from the RIA.  This total 
of $3.97 would still be below the average cost from the RIA of $4.16 per GJ.  
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Summary and Conclusions 

The marginal cost of gas is something that can be considered when designing rate structures for 
FEI.  Because the cost of gas supply is differentiated from delivery rates, we have looked at the 
marginal cost for delivery of gas only for use in examining the delivery rate structure.  Two 
methods were developed to determine the marginal cost of gas for FEI.  The first approach 
relies on the Rate Impact Analysis (RIA) used for FEI’s 2015 System Extension Application.  The 
second approach relies on the results of the 2012 LTRP.   
 
The RIA shows a marginal cost of $3.77 per GJ, which is 19% below the average system cost for 
the 2015 revenue requirement.  This estimate is appropriate only in the case where sales are 
based on the addition of new customers and reflects a medium time frame.  For the long-run 
cost associated with growth from new customers, the total system levelized cost of $0.20 
would need to be added to this number.  The result is still below the average embedded cost of 
delivery service. 
 
The LTRP shows a long-run marginal cost of $0.20 for the system overall and is based on a 20-
year planning horizon.  This amount is appropriate for growth in GJ from existing customers. 
 
In both cases the marginal cost is well below the average embedded cost of gas delivery.  This 
would tend to imply that costs for all customers will be lower as a result of growth in sales 
and/or customers on the system.  
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Research Background and Objectives

• Sentis Research Inc. was retained by FortisBC Energy Inc. to conduct a customer research survey that covers the following general 

topics:

o Residential customers' understanding of the current rate structure and bill determinants 

o Residential customers' preferences in terms of rate design considerations 

o Residential customers' evaluation of different rate structures 

o Residential customers knowledge of the BCUC role and perception of company among residential customers 

• FortisBC is also interested in understanding views among its residential customers in Fort Nelson as they do not share the same 

rates as the rest of the province. 

• To this end, FortisBC has determined that a quantitative research survey with residential customers in BC should be undertaken to 

meet the aforementioned objectives.

About Sentis

Founded in 2011, Sentis Market Research Inc. is a full service market research company owned and operated by senior research 

professionals. Our office is located in downtown Vancouver. 

The Sentis team consist of three senior managers with over 60 years of market search and consulting experience and 16 full-time 

team members. Together, the Sentis team provides a full range of services including: program design, questionnaire design, 

sampling, survey programming, data collection, data processing, data analysis, advanced analytics, and reporting.  

Background and Objectives
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Project Team Members

Adam DiPaula, Sentis Managing Partner

Adam has 16 years of experience designing and conducting customer experience programs, program evaluations and performance 

measurement studies for a range of crown, government and private sector clients. His recent clients include: FortisBC, go2HR, BC 

Hydro, Industry Training Authority (ITA), BC Stats, Vancity, the Trucking Safety Council of BC, the Agricultural Land Commission 

(ALC), Kinder Morgan and Destination BC. 

Adam holds a PhD in psychology from UBC.

Tracy Tan, Sentis Project Director

Tracy has eight years of experience managing a wide range of projects for crown, government and private sector clients. These

projects include program evaluations, performance measurement studies and usage and attitudes studies. Her recent clients include: 

FortisBC, BC Safety Authority, BC Stats, TransLink, Destination BC, Industry Training Authority (ITA) and Vancity. 

Tracy holds a MSc from the University of Toronto.

Background and Objectives (cont.)
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• The survey was conducted online using an online consumer panel. For Fort Nelson customers specifically, a telephone recruitment-to-

online survey methodology (using a purchased list of Fort Nelson residential phone listings) was employed to obtain an oversample of 

Fort Nelson customers.

• To qualify for the survey, respondents must be individuals who are natural gas customers of FortisBC and who make payment 

decisions/review the natural gas bills.

• Sentis programmed and hosted the online survey at www.sentissurvey.com

• The survey was administered from July 25 to August 2, 2016.  A total of 65 surveys were completed with Fort Nelson customers, and 753 

surveys with customers from the rest of the province. 

• The margin of error associated with each sample size is summarized below:

• Note: Throughout this report, “FEI” is used to refer to FortisBC Energy Inc. customers throughout the province excluding those from Fort 

Nelson. Fort Nelson customers will be referred to as such.

Methodology

Region Sample Size
Margins of Error 

(95% confidence level)

FEI 753 +/- 3.6%

Fort Nelson 65 +/- 12.2%

http://www.sentissurvey.com/
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Natural Gas Bills: Current Customer Behaviour and Clarity of Calculations

Survey results indicate that the majority of customers give their natural gas bills a quick review to ensure everything looks as expected. 

Furthermore, 25% and 38% of respondents in FEI and Fort Nelson service territories, respectively, claim to “thoroughly review” their bill.

The vast majority of FEI customers (84%) report that they are either very clear (29%) or somewhat clear (55%) regarding how their bill is 

calculated. Despite being more likely to thoroughly review their natural gas bills, Fort Nelson customers are more likely to report that they 

are not very clear regarding how their bill is calculated (26%) compared to FEI customers (13%). 

Customers who review their bills thoroughly are much more likely to report that they have a very clear understanding of how their bill is 

calculated. This indicates that customer effort to review the bill in more detail does lead to greater customer understanding. That said, the 

fact that customers who give their bill a ‘quick review’ are at least somewhat clear on how their bill is calculated suggests that a high level 

of effort is not required for customers to feel that they have a relatively clear understanding of their bill. 

Awareness of Fixed vs. Variable Charges

Approximately three-quarters of FEI customers were aware of fixed vs. variable charges. In line with their lower level of clarity of how their 

bill is calculated, Fort Nelson customers are less likely to be aware that their bill is made up of fixed and variable charges with four-in-ten 

Fort Nelson customers reporting that they were not aware of the two different charges. 

Understanding of Bill Components

With the exception of the Storage & Transport charge, a strong majority of FEI customers (eight-in-ten) report understanding each of the 

charges on their natural gas bill. In contrast, six-in-ten of these customers report understanding the Storage & Transport charge – with only 

one-quarter reporting that they understand it very well.  

Executive Summary
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Understanding of Bill Components (cont’d)

Fort Nelson customers are similar to FEI customers in the extent to which they understand each component of their bill. Within each 

customer group, there is a segment (17% among FEI customers, 22% among Fort Nelson customers) who claim that they understand all

of the components of their bill very well. 

Fort Nelson Customer Rate Structure Preferences

When Fort Nelson customers are informed that adopting a rate structure that matches the one used in the rest of the province would 

not impact the annual billing amount for the average customer, only two-in-ten prefer to stay with the current Fort Nelson rate 

structure. The balance of customers were evenly split between those who prefer adopting the rate structure that matches the rest of the 

province (42%) and those who do not have a preference either way (37%). 

Importance of Rate Setting Principles

The principle that customers believe is the most important one for FortisBC to consider when designing rate structure is that natural gas 

rates should be easy for the average person to understand. 

Fort Nelson and FEI customers differ only in the importance they place on having a rate structure designed to encourage users to use 

less natural gas and/or avoid high usage during winter months. Fort Nelson customers place much less importance on this principle. 

Perceptions of the Impact of Different Rate Structures

Among FEI customers, the flat rate structure is widely perceived to be the easiest to understand. This is the rate structure that is most 

closely aligned with the principle that customers want to primarily guide FortisBC’s rate structure decisions. It is also the structure widely 

perceived to result in the most stable natural gas prices month-to-month. Opinions are more divided regarding which rate structure 

would most effectively ensure that higher use customers are not subsidizing low use customers and which rate structure would lead to 

usage of the system being more evened out throughout the year.  

Executive Summary



11

Perceptions of the Impact of Different Rate Structures (cont’d)

Approximately equal percentages of FEI customers believe that the flat rate structure and the inclining rate structure will minimize the 

subsidy of low use customers and even out natural gas consumption. 

While Fort Nelson customers also think the flat rate structure is the easiest to understand, they do not hold this view as strongly as the 

rest of the province. Fort Nelson customers are more likely than FEI customers to view the declining rate structure as the easiest to 

understand and the one that would result in the most stable month-to-month natural gas bills. 

Influencers of Overall Impressions of Fortis BC

Impressions of FortisBC are more favourable among FEI customers (four-in-ten have a very favourable impression) than among Fort 

Nelson customers (two-in-ten have a very favourable impression).  

Impressions of FortisBC are influenced strongly by how much customers understand their bill and their assumptions about natural gas 

prices. Six-in-ten of customers who have a very clear understanding of how their bill is calculated have a very favourable impression of 

FortisBC, compared to one-quarter who are not clear on how their bill is calculated. Among those who believe (accurately) that natural 

gas rates have decreased in the past 10 years, six-in-ten have a very favourable impression of FortisBC, compared to just three-in-ten 

who believe that natural gas prices have increased significantly during this period. 

Executive Summary
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• The most common course of action customers take when they receive their natural gas bill is to give it a quick review to make sure 

everything looks as expected. Six-in-ten customers give their bill a quick review. Fort Nelson customers are more likely to claim to review 

their bill thoroughly. 

• Over half of customers in both regions report that they are ‘somewhat clear’ on how their natural gas bill is calculated. However, despite 

being more likely to report reviewing their bill thoroughly, Fort Nelson customers are twice as likely as FEI customers to report that they are 

not very clear on how their bill is calculated (26% vs. 13%). 

Base: FEI (753); Fort Nelson (65); 

Q8. When you get your FortisBC natural gas bill, would you say you…

Q9. And when it comes to how your FortisBC natural gas bill is calculated, would you say you are… 13

Review and Clarity of Natural Gas Bills

Fort NelsonFEI

38% 60% 2%

How Closely the Bill is Reviewed

25% 64% 9%

Thoroughly review Quick review Rarely review Never review Not sure

Clarity of How Bill is Calculated

14% 60% 26%

Very clear Somewhat clear Not very clear Not at all clear

29% 55% 13% 3%



• The degree to which customers review their bill is related strongly to how much they understand it. Among those who review their bill 

thoroughly, half have a very clear understanding of how it’s calculated and nine-in-ten are at least somewhat clear on how it’s calculated.  In 

contrast, among those who rarely or never review their bill, only one-in-ten have a very clear understanding of how it’s calculated, and one-

third are not clear on how their bill is calculated.

• However, the fact that eight-in-ten of customers who only give their bills a ‘quick review’ are at least somewhat clear on how their bill is 

calculated suggests that a high level of effort is not required for customers to feel relatively confident in their understanding of their bill.  

Base: FEI (753)

Q8. When you get your FortisBC natural gas bill, would you say you…

Q9. And when it comes to how your FortisBC natural gas bill is calculated, would you say you are… 
14

Review and Clarity of Natural Gas Bills (FEI Customers)

49%

23%

12%

42%

60%

55%

9%
17%

33%

Review bill thoroughly Quick review Rarely/ Never review

Not very/ Not at all clear

Somewhat clear understanding

Very clear understanding

Bill Review and Bill Clarity
(FEI customers)



Base: FEI (753); Fort Nelson (65)

Q10. Your natural gas bill is made up of a fixed daily charge – a fixed daily fee that does not change regardless of how much natural gas you use; and variable 
charges – charges that change each month based on how much natural gas you use. Before this survey, were you aware that your bill is made up of both fixed 
and variable charges? 

15

Awareness of Fixed vs. Variable Charges

Fort NelsonFEI

Yes, I was aware

No, I was not aware

Don’t know/Not sure

58%

40%

2%

• Three-quarters of customers living outside Fort Nelson indicate that they are aware that their bill is made up of fixed and variable charges. Fort 

Nelson customers are less likely to be aware of this. 

• Before they were presented with an example of a natural gas bill, customers were asked if they are aware that their bill is made up of both 

fixed and variable charges. Three-quarters of FEI customers indicate that they are aware that their bill is made up of fixed and variable 

charges. Consistent with their somewhat lower levels of understanding regarding how their bill is calculated, Fort Nelson customers are less 

likely to be aware of the fixed vs. variable distinction – four-in-ten Fort Nelson customers indicate that they are not aware that their bill is 

made up of these two different charges. 

Yes, I was aware

No, I was not aware

Don’t know/Not sure

73%

24%

3%

83% among those who 

thoroughly review their bill 

vs. 48% among those who 

rarely/never review their bill
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Understanding of Bill Components: FEI Customers 

Customers outside of Fort Nelson were shown an example of a natural gas bill. It was explained that the bill is made up of the following 

components:

• The Delivery component which consists of a basic charge and a delivery charge, 

• The Commodity component which includes storage and transport charges and the cost of gas charge, and 

• Other charges and taxes which cover various fees and taxes collected by the utility on behalf of the different levels of government.

Customers were then asked to rate how much they understood each of these bill components, after being given the following explanations 

for each:

The Basic charge is a fixed daily fee that FortisBC uses to cover a portion of its fixed costs – e.g., meter readings, the call centre, emergency 

response. All households in your area pay the same Basic charge, and this charge is the same regardless of how much natural gas is used. 

The Delivery charge covers the cost of delivering natural gas to your home. The Delivery charge rate is a fixed dollar amount per unit of 

natural gas used, so the overall monthly dollar amount a household pays is dependent on how much gas it uses. 

The Storage and Transport charge reflects the price FortisBC pays to other companies to store gas and transport gas through their 

pipelines. These charges are passed on to customers without a mark-up. All customers pay the same rate for Storage and Transport.  

The Cost of Gas is the price FortisBC pays for natural gas on the open market. These charges are passed on to customers without a mark-

up. The cost of natural gas may be adjusted every three months. All customers, unless they have signed a contract with a natural gas 

marketer, pay the same rate for the Cost of Gas. 

FortisBC also collects taxes and levies on behalf of municipalities, the provincial government and the Canadian Federal Government. The 

monies collected are remitted directly to the appropriate level of government.



41% 36% 33% 36%
24%

44%
45% 48% 42%

39%

12% 15% 15% 18%

29%

3% 3% 4% 4% 8%

Delivery Charge Taxes and Levies Basic Charge Cost of Gas Used
Storage and 

Transport Charge

Base: FEI (753)
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Understanding of Bill Components: FEI Customers

• While a majority of customers claim to understand each component of their bill either ‘somewhat’ or ‘very’ well, they have a clearer 

understanding of some components more than others. Their level of understanding is highest for the Delivery charge and lowest for the 

Storage & Transport charge. Four-in-ten customers don’t understand the Storage & Transport charge and only one-quarter claim to have a 

very clear understanding of this charge. Even among those who review their bill thoroughly – only one-third indicated that they understand 

this component of their bill.

• Less than two-in-ten of customers claim to understand all components of their bill ‘very well’ and six-in-ten customers report that they 

understand all components of their bill either ‘very’ or ‘somewhat’ well. 

How Well Customers Understand Each Bill Component: 
FEI Customers

Understood it very 

well
Understood it 

somewhat well

Didn’t understand it 

very well
Didn’t understand 

it at all
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Understanding of Bill Components: Fort Nelson Customers

For Nelson customers were also shown an example of a natural gas bill. It was explained that the bill is made up of the following components:

• Gas charges which consist of a basic charge and a charge for gas used, 

• Other charges and taxes which cover various fees and taxes collected by the utility on behalf of the different levels of government.

Customers were then asked to rate how much they understood each of these bill components, after being given the following explanations for 

each:

Under the Gas charges there is the Basic Charge and the Charge for gas used. The Basic charge is a minimum daily charge, which includes the 

first 2 GJs (gigajoules) per month of a customer’s natural gas consumption. GJs are what FortisBC uses to measure natural gas consumption. All 

households in your area pay the same Basic charge, and this charge is the same regardless of how much natural gas is used. Before this survey, 

how well did you understand the Basic charge?

The Charge for gas used is what you pay for any GJs over and above the first 2 GJs. Before this survey, how well did you understand the Charge 

for gas used part of your bill?

FortisBC also collects taxes and levies on behalf of municipalities, the provincial government and the Canadian Federal Government. The monies 

collected are remitted directly to the appropriate level of government:



30% 29% 31%

51% 52% 45%

15% 17% 22%

4% 2% 2%

Basic Charge Cost of Gas Used Taxes and Levies

Base: Fort Nelson (65)

19

Understanding of Bill Components: Fort Nelson Customers

How Well Customers Understand Each Bill Component: Fort Nelson Customers

Understood it very 

well
Understood it 

somewhat well

Didn’t understand it 

very well
Didn’t understand it 

at all

• Eight-in-ten of Fort Nelson customers claim to understand each component of their bill either ‘somewhat’ or ‘very’ well. Their degree of 

understanding of these components is comparable to the degree of understanding among FEI customers. 

• Two-in-ten Fort Nelson customers report that they understand all components of their bill ‘very well’ and two-thirds claim that they 

understand all components of their bill either ‘very’ or ‘somewhat’ well. 



Before they were asked to indicate their rate structure preference, Fort Nelson customers were provided with the following explanation of 

how their rate structure differs from the rest of the province. 

Fort Nelson’s rate structure is currently different than the rest of the province. In Fort Nelson, both the Basic charge and the Charge for gas 

used include a delivery charge component and a gas cost recovery charge component.  Delivery charges, which reflect the costs to deliver gas 

to homes and businesses; as well as gas cost recovery charges,  are bundled together and are not shown separately on a customer’s bill.   

Therefore, a customer only sees two bundled charges in their bill:  the Basic charge and the Charge for gas used.

FortisBC is currently reviewing Fort Nelson’s rate structure and considering changing it to match the rest of the province so the dollar amount 

for Delivery charges and gas cost recovery charges can be viewed separately. The new rate structure will not have any impact on the annual 

billing amount for the average customer. 

20

Rate Structure Preferences: Fort Nelson Customers

Customers were also shown 

these bill images of the 

current Fort Nelson rate 

structure and the rate 

structure for FEI customers.



Base: Fort Nelson (65)

Q19new:  Fort Nelson’s rate structure is currently different than the rest of the province. In Fort Nelson, both the Basic Charge and the Charge for Gas Used 
include a delivery charge component and a gas cost recovery charge component…. Based on the information above, which rate structure do you prefer?

21

Rate Structure Preferences: Fort Nelson Customers

Rate Structure Preferences: Fort Nelson Customers

• Only two-in-ten Fort Nelson customers prefer the current rate structure. The remainder is divided almost equally between those that prefer 

a structure that matches FEI and those without a preference either way. 

37%

42%

21%

No preference either way

Prefer a rate structure that matches the rest of the province

Prefer current rate structure



Base: FEI (753); Fort Nelson (65)

Q19. FortisBC has several principles it must consider when setting natural gas rate structures. How important are each of the following principles to you?  Please 
use a scale where 1 is not at all important and 10 is extremely important. 22

Importance of Rate Setting Principles

46%

47%

48%

84%

41%

38%

40%

16%

13%

15%

12%

Fort Nelson

Natural gas rates should be 

easy for the average person to 

understand

Natural gas bills should be 

stable and not fluctuate very 

much from month to month

Heavier natural Gas users 

should not subsidize costs for 

those who use less

The rate structure should be 

designed to encourage users to 

use less natural gas and/or 

avoid high usage during winter 

months

FEI

25%

46%

46%

76%

64%

34%

39%

22%

11%

20%

15%

Natural gas rates should be 

easy for the average person to 

understand

Natural gas bills should be 

stable and not fluctuate very 

much from month to month

Heavier natural Gas users 

should not subsidize costs for 

those who use less

The rate structure should be 

designed to encourage users to 

use less natural gas and/or 

avoid high usage during winter 

months

1-34-78-10

• The most important principle of the four presented to customers is that natural gas rates should be easy for the average person to 

understand.  

• Fort Nelson customers are much less likely to strongly support a rate structure that encourages users to use less natural gas and/or avoid high 

usage during winter months. In the winter months, the average temperature in Fort Nelson is between -8 and -21 Celsius, whereas it is 

between +4 and +7 Celsius in Metro Vancouver.



Customers were provided with explanations of the current FEI flat rate structure as well as two alternative rate structures: declining and 

inclining.
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Perceptions of Current and Alternative Rate Structures

When it comes to the Delivery charges, FortisBC’s current residential rate is a Flat Rate 

structure. Customers pay the same dollar per gigajoules of gas used, regardless of how 

much gas is used. This means that customers will not have a lower or higher rate 

depending on their usage.

Declining Rate Structure: Customers pay a certain rate for the first set number or

block of gigajoules of gas used and then a lower rate for the next set number of

gigajoules of gas used. This means that the customers who consume more than the first

block of gigajoules, will have a lower overall rate.

Inclining Rate Structure: Customers pay a certain rate for the first set number or block

of gigajoules of gas used and then a higher rate for the next set number of gigajoules

of gas used. This means that the customers who consume more than the first block of

gigajoules will have a higher overall rate.

They were then asked to choose which of three:

• Would be the easiest to understand 

• Would promote the most efficient use of the natural gas network, that is, usage of the system would be more evened out throughout the 

year 

• Would result in the most stable natural gas bills month-to-month

• Would most effectively allocate the costs of running the gas system to customers so that higher use customers are not subsidizing low use 

customers



• By a wide margin, FEI customers believe that the current flat rate structure is the easiest to understand and is the rate structure that would 

result in the most stable natural gas bills month-to-month. 

• Customers are more divided on whether a flat rate structure or an inclining rate structure would be the one to most effectively allocate the 

costs of running the system and promote the most efficient use of the natural gas network.

• The vast majority of customers do not believe that a declining rate structure would be the easiest to understand, result in more bill stability 

month-to-month, would most effectively allocate the costs of running the system, or promote the most efficient use of the natural gas 

network. 

Base: FEI (753)
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Perceptions of Rate Structures: FEI Customers

68%

66%

34%

32%

7%

13%

22%

14%

17%

11%

30%

38%

8%

10%

15%

16%

Easiest to understand

Would result in the most stable natural gas bills 

month-to-month

Would most effectively allocate the costs of running 

the gas system to customers so that higher use 

customers are not subsidizing low use customers

Promote the most efficient use of the natural gas  

network, that is, usage of the system would be more 

evened out throughout the year

Flat rate Declining rate Inclining rate Don’t know

Percent Selecting Each Rate Structure: 
FEI Customers



• Like FEI customers, Fort Nelson customers are most likely to view the flat rate structure as the easiest to understand and the rate structure that 

would result in the most stable natural gas bills month-to-month.

• However, Fort Nelson customers do not hold this view as strongly as FEI customers. Fort Nelson customers are more likely than FEI customers 

to choose the declining rate as the easiest to understand (18% for Fort Nelson customers; 7% for FEI customers) and as the rate structure that 

would result in the most stable natural gas bills month-to-month (23% for Fort Nelson customers; 13% for FEI customers).

• Fort Nelson customers are more likely than FEI customers to express uncertainty regarding which rate structure would promote the most 

efficient use of the natural gas network and would most effectively allocate the costs of running the gas system so that higher use customers 

are not subsidizing low use customers. 

Base: Fort Nelson (65)
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Perceptions of Rate Structures: Fort Nelson Customers

57%

42%

32%

30%

18%

23%

27%

24%

13%

17%

18%

19%

13%

18%

23%

27%

Easiest to understand

Would result in the most stable natural gas bills 

month-to-month

Promote the most efficient use of the natural 

network, that is, usage of the system would be more 

evened out throughout the year

Would most effectively allocate the costs of running 

the gas system to customers so that higher use 

customers are not subsidizing low use customers

Flat rate Declining rate Inclining rate Don’t know

Percent Selecting Each Rate Structure: Fort Nelson Customers



• Two-thirds of FEI customers, and three-quarters of Fort Nelson customers, claim to be aware that the BC Utilities Commission reviews and 

approves FortisBC’s natural gas rates and charges.

• Awareness of BCUC’s role is significantly lower among FEI’s youngest customer group.

Q21: Before this survey were you aware that FortisBC’s natural gas rates and charges are reviewed and approved by the British Columbia Utilities Commission? 
26

Awareness of BCUC Review and Approval

46%

66% 66%
78%

87%

18-34 35-44 45-54 55-64 65+

Customer Age Group 

(among FEI customers)

67%
74%

FEI customers Fort Nelson

Percent Aware that FortisBC Rates are Reviewed and Approved by BCUC



• Within each region, customers’ impressions of FortisBC are similar to their impressions of BC Hydro. However, FEI customers have more 

strongly favourable impressions of both organizations than Fort Nelson customers. Four-in-ten FEI customers have very positive 

impressions of FortisBC (giving a rating of 8, 9 or 10) compared to two-in-ten Fort Nelson customers. 

• Fort Nelson customers have less favourable impressions of all four organizations than FEI customers. 

Base: FEI (664-740); Fort Nelson (61-63)

Q1. What is your overall impression of the following organizations? Please rate each on a scale where 1 means ‘not at all favourable’ and 10 means ‘very 
favourable’. 27

Impressions of Organizations
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• Impressions of FortisBC are tied strongly to customers’ understanding of how their bill is calculated. Those who report having a very clear 

understanding of how their bill is calculated are twice as likely to have a very positive view of FortisBC compared to those who report not 

having a clear understanding of how their bill is calculated. 

Base: FEI (n=753)

Q1. What is your overall impression of the following organizations? Please rate each on a scale where 1 means ‘not at all favourable’ and 10 means ‘very 
favourable’. 28

Bill Understanding & Impressions of FortisBC (FEI Customers) 

59%

40%

26%

Have Very Clear 
Understanding 
of How Bill is 

Calculated

Somewhat Clear
on How Bill is 

Calculated

Not Very/ Not at 
All Clear on How 
Bill is Calculated

% of Customers with Very Favourable Impression of FortisBC (rating 8, 9 or 10)



• Despite the steady and significant decline in natural gas prices over the past 10 years, 62% of FEI customers, and 88% of Fort Nelson 

customers believe that prices have increased. 

• Customers who report reviewing their bill thoroughly are just as likely to believe that prices have increased (67%) as customers who rarely or 

never look at their bill (63%). 

• Overall impressions of FortisBC are strongly tied to customer assumptions about the price of natural gas over the past 10 years. The more 

accurate customer perceptions are about how gas prices have changed, the more favourable customers are toward FortisBC.  

Q22: Thinking about the past 10 years, to the best of your knowledge, would you say that natural gas prices have…? 
29

Perceptions of Natural Gas Prices & Impressions of FortisBC
(FEI Customers) 

Percentage of Customers with Very 
Favourable Impression of FortisBC

(ratings of 8 to 10) by Perceptions of Natural 
Gas Prices in the Past 10 years

29%

46%
43%

51%

72%

Increased

Significantly

Increased

Somewhat

Stayed the

Same

Decreased

Somewhat

Decreased

Significantly

Perception of Natural Gas Prices in Past 10 Years

FEI Fort Nelson

Increased significantly 21% 43%

Increased somewhat 41% 45%

Stayed the same 11% 0%

Decreased somewhat 12% 3%

Decreased significantly 5% 0%

Don’t know/ not sure 10% 9%

Perceptions of natural gas prices in the past 10 years

62% 88%
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Demographics

FEI 
customers

Fort Nelson 
customers

Base
753

%

65

%

Gender

Male 49 54

Female 51 46

Age

18-24 5 -

25-34 23 3

35-44 14 23

45-54 24 55

55-64 14 11

65+ 21 7

Annual household income before tax

Less than $40,000 10 10

$40,000 to less than $60,000 14 15

$60,000 to less than $80,000 17 8

$80,000 to less than $100,000 15 18

$100,000 to less than $150,000 19 14

$150,000 or more 8 8

Prefer not to answer/Don’t know 17 28
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FORT NELSON CUSTOMERS SCREENED VIA TELEPHONE. ONCE ONLINE, THEY START THE SURVEY 

AT AGE, GENDER, THEN SKIP TO Q1 THEN SKIP TO Q3 

 

Final  

 

SCREENING QUESTIONS (PART 1) 

 

REGION. In which area is your primary residence? 

 

1. Lower Mainland/ Fraser Valley (includes Whistler and Squamish)  

2. Vancouver Island/Sunshine Coast 

3. Southern Interior (Kootenays/Okanagan/Thompson) 

4. Northern Interior (North of Kamloops) 

 

AGE. Into which of the following categories does your age fall? 

 

1. Under 18 THANK AND TERMINATE  

2. 18to 24 

3. 25 to 34 

4. 35 to 44 

5. 45 to 54 

6. 55 to 64 

7. 65 or older 

 

GENDER. Are you?   

 

1. Male 

2. Female 
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S1. Are you or any member of your immediate family or household employed in the following sectors? 

Select all that apply  

 

1. Utility company    | THANK AND TERMINATE 

2. Natural gas company or gas marketer | THANK AND TERMINATE 

3. Electricity company   | THANK AND TERMINATE 

4. Market research company  | THANK AND TERMINATE 

5. Newspaper, radio, or TV network | THANK AND TERMINATE 

6. Utility regulatory body   | THANK AND TERMINATE 

 

CORPORATE IMPRESSIONS 

Q1. What is your overall impression of the following organizations? Please rate each on a scale where 1 

means ‘not at all favourable’ and 10 means ‘very favourable’. 

 

[RANDOMIZE ORDER OF LIST] 

 

A. BC Hydro 

B. FortisBC 

C. ICBC 

D. WorkSafeBC  

 

SCREENING QUESTIONS (PART 2) 

 

S2. Do you receive a natural gas bill from FortisBC?  

 

1. Yes, I receive a natural gas bill from FortisBC 

2. No, I do not   | THANK AND TERMINATE 

 97. Don’t know/ not sure  | THANK AND TERMINATE 

 

S3. Are you the person in your household who is responsible for, or who shares responsibility for making 

payment decisions for your natural gas bill?  

 

1. Yes, I am responsible or share responsibility 

2. No, I am not   | THANK AND TERMINATE 

 97. Don’t know/ not sure  | THANK AND TERMINATE 
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USAGE AND HOME CHARACTERISTICS [ASK ALL] 

 

This survey is about household energy use and how people make payment decisions. Our first set of 

questions are about some of the characteristics of your home.   

 

Q3. Which of the following natural gas appliances are covered by your FortisBC account?  

 

Please select all that apply. 

 

1. Forced –air furnace 

2. Boiler 

3. Hot Water Tank 

4. Fireplace 

5. Cooktop/stove/oven 

6. BBQ 

7. Clothes dryer 

96. Other (specify) 

97. None/Don’t know/Not sure THANK AND TERMINATE 

 

Q4. Are you currently living in …?  

 

1. An apartment or a condominium in a multi-unit building  

2. A townhouse, duplex or triplex 

3. A single detached home 

96.  Other (specify)  

97.  Don’t know/ Not sure 

 

Q5. Do you own or rent your home? 

 

1. Own 

2. Rent 

 

Q6. Including yourself, how many people live in your home?  

 

1. One 

2. Two 

3. Three 

4. Four or more 

 

Q7. What is the approximate square footage of your home? An estimate is fine.  

 

                         square feet 

  

                   

Q] 
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ENGAGEMENT/ OVERALL UNDERSTANDING OF NATURAL GAS BILL [ASK ALL] 

 

Q8. When you get your FortisBC natural gas bill, would you say you… 

 

1. Thoroughly review the bill 

2. Give the bill a quick review to make sure everything looks as expected 

3. Rarely review the bill, or 

4. Never review the bill 

97. Don’t know/ Not sure 

 

 

Q9. And when it comes to how your FortisBC natural gas bill is calculated, would you say you are…  

 

1. Very clear on how your bill is calculated 

2. Somewhat clear on how your bill is calculated 

3. Not very clear on how your bill is calculated 

4. Not at all clear on how your bill is calculated 

 

AWARENESS OF FIXED VERSUS VARIABLE CHARGES [ASK ALL] 

 

Q10. Your natural gas bill is made up of a fixed daily charge – a fixed daily fee that does not change 

regardless of how much natural gas you use; and variable charges – charges that change each month 

based on how much natural gas you use. Before this survey, were you aware that your bill is made up of 

both fixed and variable charges?  

 

1. Yes, I was aware that my bill is made up of both fixed and variable charges 

2. No, I was not aware of this 

97.   Don’t know/ Not sure 
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NON-FORT NELSON CUSTOMERS [QNS 11-15] 

 

[SHOW NATURAL GAS BILL EXAMPLE]  

This is an example of a FortisBC Natural Gas bill. Your bill is made up of three major components: 

(1) The Delivery component which consists of a basic charge and a delivery charge,  

(2) The Commodity component which includes storage and transport charges and the cost of gas charge, 

and  

(3) Other charges and taxes which cover various fees and taxes collected by the utility on behalf of the 

different levels of government. 

 

Q11. The Basic charge is a fixed daily fee that FortisBC uses to cover a portion of its fixed costs – e.g., 

meter readings, the call centre, emergency response. All households in your area pay the same Basic 

charge, and this charge is the same regardless of how much natural gas is used.  

 

Before this survey, how well did you understand the Basic Charge? 

 

1. Understood it very well 

2. Understood it somewhat 

3. Didn’t understand it very well 

4. Didn’t understand it at all 

 

Q12. The Delivery charge covers the cost of delivering natural gas to your home. The Delivery charge rate 

is a fixed dollar amount per unit of natural gas used, so the overall monthly dollar amount a household 

pays is dependent on how much gas it uses. 

 

 Before this survey, how well did you understand the Delivery charge? 

 

1. Understood it very well 

2. Understood it somewhat 

3. Didn’t understand it very well 

4. Didn’t understand it at all 

 

Q13. The Storage and Transport charge reflects the price FortisBC pays to other companies to store gas 

and transport gas through their pipelines. These charges are passed on to customers without a mark-up. 

All customers pay the same rate for Storage and Transport.   

 

Before this survey, how well did you understand the Storage and Transport Charge? 

 

1. Understood it very well 

2. Understood it somewhat 

3. Didn’t understand it very well 

4. Didn’t understand it at all 
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Q14. The Cost of Gas is the price FortisBC pays for natural gas on the open market. These charges are 

passed on to customers without a mark-up. The cost of natural gas may be adjusted every three months. 

All customers, unless they have signed a contract with a natural gas marketer, pay the same rate for the 

Cost of Gas.  

 

Before this survey, how well did you understand the Cost of Gas charge? 

 

1. Understood it very well 

2. Understood it somewhat 

3. Didn’t understand it very well 

4. Didn’t understand it at all 

 

Q15. FortisBC also collects taxes and levies on behalf of municipalities, the provincial government and the 

Canadian Federal Government. The monies collected are remitted directly to the appropriate level of 

government: 

 

ONLY SHOW MUNICIPAL OPERATING FEE EXPLANATION FOR THOSE LIVING IN INTERIOR (Q2=2, 

3 OR 4) 

Municipal operating fee – is collected on behalf of certain local governments and is paid by those 

customers who consume natural gas or propane in a municipality. 

 

Carbon tax – This is an amount you pay based on the amount of natural gas your household consumes. It 

is charged to discourage the use of carbon fuels and is remitted to the provincial government 

 

Clean Energy Levy – The funds from the levy are used by the provincial government to support investment 

in clean energy technology.  

 

GST – this is the federal Goods and Services Tax.  

 

Before this survey, how well did you understand the Other Charges and Taxes part of your bill? 

 

1. Understood it very well 

2. Understood it somewhat 

3. Didn’t understand it very well 

4. Didn’t understand it at all 
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FORT NELSON CUSTOMERS [QNS 16-19] [ALL OTHER CUSTOMERS GO TO Q19] 

[SHOW NATURAL GAS BILL EXAMPLE FOR FN FOR Q16-18]  

This is an example of a FortisBC Natural Gas bill.  Your bill is made up of two major components – Gas 

charges and Other Charges and Taxes.  

 

Q16. Under the Gas charges there is the Basic Charge and the Charge for gas used. The Basic charge is a 

minimum daily charge, which includes the first 2 GJs (gigajoules) per month of a customer’s natural gas 

consumption. GJs are what FortisBC uses to measure natural gas consumption  

 

All households in your area pay the same Basic charge, and this charge is the same regardless of how 

much natural gas is used.  

 

Before this survey, how well did you understand the Basic charge? 

 

1. Understood it very well 

2. Understood it somewhat 

3. Didn’t understand it very well 

4. Didn’t understand it at all 

 

Q17. . The Charge for gas used is what you pay for any GJs over and above the first 2 GJs. Before this 

survey, how well did you understand the Charge for gas used part of your bill? 

 

1. Understood it very well 

2. Understood it somewhat 

3. Didn’t understand it very well 

4. Didn’t understand it at all 
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Q18. FortisBC also collects taxes and levies on behalf of municipalities, the provincial government and the 

Canadian Federal Government. The monies collected are remitted directly to the appropriate level of 

government: 

 

Carbon tax – This is an amount you pay based on the amount of natural gas your household consumes.  It 

is charged to discourage the use of carbon fuels and is remitted to the provincial government 

 

Clean Energy Levy – The funds from the levy are used by the provincial government to support investment 

in clean energy technology.  

 

GST – this is the federal Goods and Services Tax.  

 

Before today, how well did you understand the Other Charges and Taxes part of your bill? 

 

1. Understood it very well 

2. Understood it somewhat 

3. Didn’t understand it very well 

4. Didn’t understand it at all 

 

Q19-new. Fort Nelson’s rate structure is currently different than the rest of the province. In Fort Nelson, 

both the Basic charge and the Charge for gas used include a delivery charge component and a gas cost 

recovery charge component.  Delivery charges, which reflect the costs to deliver gas to homes and 

businesses; as well as gas cost recovery charges,  are bundled together and are not shown separately on a 

customer’s bill.   Therefore, a customer only sees two bundled charges in their bill:  the Basic charge and 

the Charge for gas used. 

 

FortisBC is currently reviewing Fort Nelson’s rate structure and considering changing it to match the rest 

of the province so the dollar amount for Delivery charges and gas cost recovery charges can be viewed 

separately. The new rate structure will not have any impact on the annual billing amount for the average 

customer.  

[SHOW A SNIP OF A FN BILL (GAS CHARGES) AND A NON-FN BILL (DELIVERY CHARGES). DO NOT SHOW 

THE COSTS] 
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Based on the information above, which rate structure do you prefer? 

1. The current Fort Nelson rate structure where Delivery charges and the Charge for gas used are 

bundled together 

2. A rate structure that matches the rest of the province where the various charges are not budled 

together, but itemized as per the example shown. 

3. No preference either way 

 

RATE DESIGN CONSIDERATIONS [QN20-22 ASK ALL] 

 

Q19. FortisBC has several principles it must consider when setting natural gas rate structures. How 

important are each of the following principles to you?  RANDOMIZE 

 

[SCALE: 1-NOT AT ALL IMPORTANT TO 10-EXTREMELY IMPORTANT] 

 

a. Natural gas rates should be easy for the average person to understand 

b. Heavier natural gas users should not subsidize costs for those who use less 

c. The rate structure should be designed to encourage users to use less natural gas and/or to avoid 

high usage during winter months 

d. Natural gas bills should be stable and not fluctuate very much from month to month 

 

Q20. NON-FN WORDING: When it comes to the Delivery charges, FortisBC’s current residential rate is a 

Flat Rate structure/FN WORDING: Across the province, when it comes to the Delivery charges, with the 
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exception of Fort Nelson, FortisBC’s current residential rate is a Flat Rate structure. EVERYONE: 

Customers pay the same dollar per gigajoules of gas used, regardless of how much gas is used. This 

means that customers will not have a lower or higher rate depending on their usage. 

 

 

 

There are other ways that FortisBC can structure residential rates: [RANDOMIZE ORDER SHOWN] 

Declining Rate Structure: Customers pay a certain rate for the first set number or block of gigajoules of 

gas used and then a lower rate for the next set number of gigajoules of gas used. This means that the 

customers who consume more than the first block of gigajoules, will have a lower overall rate.  

  

[NOTE-SEASONAL RATE DELETED-JULY 22/16] 

Inclining Rate Structure: Customers pay a certain rate for the first set number or block of gigajoules of 

gas used and then a higher rate for the next set number of gigajoules of gas used. This means that the 

customers who consume more than the first block of gigajoules will have a higher overall rate.  

 

 

[THE 3 RESIDENTIAL RATE EXPLANATIONS WILL STAY ON SCREEN FOR RESPONDENTS TO 

REFERENCE] 
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Which of the three residential rates options….[RANDOMIZE STMTS & RATE OPTIONS SHOWN FOR 

EACH STATEMENT. DO NOT PUT IN GRID. ORDER OF RATE OPTIONS WILL BE THE SAME FOR A 

GIVEN RESPONDENT.] 

 

a. Would be the easiest to understand Select only one 

 

1. Flat Rate structure 

2. Declining rate strcuture 

3. Inclining rate structure 

4. Don’t Know [ANCHOR] 

 

b. Would promote the most efficient use of the natural gas network, that is, usage of the system would 

be more evened out throughout the year  Select only one 

 

1. Flat Rate structure 

2. Declining rate strcuture 

3. Inclining rate structure 

4. Don’t Know [ANCHOR] 

 

c. Would result in the most stable natural gas bills month-to-month Select only one 

 

1. Flat Rate structure 

2. Declining rate strcuture 

3. Inclining rate structure 

4. Don’t Know [ANCHOR] 

 

d. Would most effectively allocate the costs of running the gas system to customers so that higher use 

customers are not subsidizing low use customers Select only one 

 

1. Flat Rate structure 

2. Declining rate strcuture 

3. Inclining rate structure 

4. Don’t Know [ANCHOR] 

 

AWARENESS OF BCUC ROLE AND NATURAL GAS PRICES [ASK ALL] 

 

Q21. Before this survey, were you aware FortisBC’s natural gas rates and charges are reviewed and 

approved by the British Columbia Utilities Commission (BCUC)? The BCUC is an independent regulatory 

agency  

 

1. Yes, I was aware that FortisBC’s natural gas rates and charges are reviewed and approved by the 

British Columbia Utilities Commission (BCUC) 

2. No, I was not aware of this 

 

Q22. Thinking about the past 10 years, to the best of your knowledge, would you say that natural gas 

prices have… 
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1. Increased significantly 

2. Increased somewhat 

3. Stayed the same 

4. Decreased somewhat 

5. Decreased significantly 

97.   Don’t know/ Not sure 

 

 

MANAGING ENERGY COSTS [ASK ALL] 

 

Q23. In the past 5 years, have you changed the primary fuel source you use to heat your home?  

 

1. Yes 

2. No 

3. Don’t Know 

 

[IF Q23=YES ASK Q24] 

Q24 And what was the primary fuel source you previously used to heat your home? 

 

Please select that last fuel source used 

 

1. Natural Gas 

2. Electricity (including air source heat pumps) 

3. Wood 

4. Bottled Propane 

5. Oil 

6. Solar 

7. Other (specify) 

97. Don’t know/ Not sure 

DEMOGRAPHICS [ASK ALL] 

 

And lastly… 

 

INCOME. What was your approximate household income in 2015 before taxes?  

 

1. Less than $40,000 

2. $40,000 to less than $50,000 

3. $50,000 to less than $60,000 

4. $60,000 to less than $70,000   

5. $70,000 to less than $80,000   

6. $80,000 to less than $100,000 

7. $100,000 to less than $150,000 
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8. $150,000 or more 

97. Don’t know/Not sure 

99. Prefer not to answer 
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Telephone: 425 889-2700      Facsimile: 425 889-2725 
 
A registered professional engineering corporation with offices in 
Kirkland, WA and Portland, OR 

 

 

December 12, 2016 

 

Mr. Atul Toky 
Manager, Tariffs, Rate Design and Special Contracts 
FortisBC Energy Inc. 
16705 Fraser Highway 
Surrey, B.C. V4N 0E8 
 
SUBJECT:  Natural Gas Cost of Service Review 

Dear Mr. Toky: 

Please find attached the Natural Gas Cost of Service Review prepared by EES Consulting, Inc. 
(EES).  The conclusions and recommendations contained within this report are based upon 
industry practice and generally accepted rate setting principles.  

This study has been developed independently by EES Consulting, with information provided by 
FEI staff, as needed.  The findings, conclusions and recommendations of this report provide the 
basis for the development of fair and equitable rates for FEI. 

Thank you for the opportunity to assist FEI in this rate setting process.  Please contact me 
directly if there are any questions about the subject analyses. 

Very truly yours, 

 

Gary S. Saleba 
President 
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Executive Summary 

This report is provided to FortisBC Energy, Inc. (FEI) in support of its 2016 Rate Design 
Application (RDA).  EES Consulting has provided assistance to FEI throughout the process by 
providing a review of standard and alternative COSA methodologies, input as to the appropriate 
methodology to use given the unique circumstance of the utility, review of the COSA model, 
and recommendations on setting appropriate rates.   

The COSA developed by FEI is based on appropriate methodologies and takes into account 
standard practice, past precedent and cost causation.  The COSA is based on the 2016 revenue 
requirement approved by the Commission, adjusted for certain expected capital projects.   

The FEI COSA contains the following functions: 

 Gas Supply Operations 
 Tilbury LNG Storage 
 Mt. Hayes LNG Storage  
 Transmission 
 Distribution 
 Marketing 
 Customer Accounting 
 
The three primary classifiers in the COSA are: 

 Demand  
 Energy 
 Customer  
 
Once costs were functionalized and classified using these categories, costs were then allocated 
across customer groups based on the appropriate allocation factors.   

We have reviewed both the COSA methodology and the COSA model itself to determine 
whether it is correct and appropriate.  We find that the COSA follows standard utility practice, is 
generally consistent with past practice for the utility and the results are acceptable for 
purposes of setting just and reasonable rates for the utility.  There are a few items where it may 
be beneficial to consider a change in the methodology in future proceedings, which are 
addressed within this report.   

The COSA is intended to provide findings on whether any rebalancing should occur between 
customer groups and to assist in rate design matters.  As the proposed implementation date for 
new rates is June 2018, it is expected that actual rate levels will be based on the revenue 
requirement established under the PBR for 2018.  The rate design changes proposed in the 
Application, including rebalancing between various customer groups, will be applied to the 
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rates that are applicable at that time.  However, for purposes of the application, the rate 
adjustments contained in the various sections of the rate application are shown as if they apply 
to current rate levels.  

For the cost of gas the actual rate levels are reviewed and set quarterly based on the actual and 
projected costs of gas purchases.  Midstream rates are generally updated on an annual basis 
outside of the revenue requirements process.  For delivery rates, the actual rate levels are 
updated annually on the basis of the PBR methodology.   

FEI has proposed using a 90% to 110% revenue to cost ratio range of reasonableness for setting 
proposed rates.  We consider this to be a reasonable range for use when considering the 
revenue to cost ratios for FEI.  While this is a broader range than what is currently accepted by 
the Commission for the electric utilities in B.C., it is consistent with the range previously 
accepted for gas utilities in the Province and the larger range is appropriate in this particular 
case.  Generally, the greater the level of uncertainty that exists within the COSA, the greater the 
acceptable revenue to cost range should be.  In this particular case, uncertainty exists due to 
the peak day demand allocators and the uncertainty inherent to the allocation of costs using 
any selected methodology.   

Ratemaking principals are based on many factors besides the COSA results, and rate changes 
based on COSA results are best made during a time of relative stability.  FEI has considered the 
standard Bonbright principles in proposing the rates contained in the application.  We believe 
that these principles are adequately maintained with the current FEI rate proposal. 

FEI has proposed some relatively minor changes in its rate design for the Residential, 
Commercial and Industrial groups.  All of the changes proposed reflect a move towards cost-
causation, as demonstrated in the COSA while balancing the other rate design principles.  For 
this reason we conclude that the proposed changes are appropriate. 
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COSA Overview 

EES Consulting was retained by FEI to review and assist the utility in developing its 
comprehensive cost of service allocation (COSA) and rate design for the natural gas utility.  The 
COSA is one of the major inputs that is used in developing proposed rates for FEI.  Basically the 
COSA takes the revenue requirements established for the utility and allocates costs across the 
various customer groups, with the results used to ensure that proposed rates are fair, equitable 
and not unduly discriminatory.  EES Consulting worked with FEI staff in assessing the 
appropriateness of the COSA methodology and rate design, making recommendations for 
changes where warranted, and reviewing the COSA model created by FEI staff. 

In 2012 FEI filed a consolidated COSA as part of its request for Amalgamation of the three 
separate natural gas utilities. While that COSA was used in support of the Amalgamation, it was 
not used to make changes in the COSA methodology or specific rate design changes.  Since the 
Amalgamation was approved, FEI has been phasing in the postage stamping of rates with all 
customers (except Fort Nelson) migrating to the FEI rate schedules.   

Prior to Amalgamation, FEI last filed a comprehensive COSA in 2001 and this methodology was 
considered as the starting point when performing the Amalgamated COSA.   

Report Organization 

This report is designed as a review of the appropriateness of the proposed COSA methodology 
for use in the Rate Design Application.  Determining the appropriateness of the methodology 
was based on the specific circumstance of the utility, past practices of the utility, and a review 
of the methodologies used in other jurisdictions. 

This report is organized such that it follows the steps taken in analyzing and developing FEI’s 
COSA.  Contained in this section is an overview of the COSA process.  This is followed by a 
jurisdictional review of COSA methods used by gas utilities across Canada and in the Pacific 
Northwest U.S.  The next two sections discuss the functionalization, classification and allocation 
of costs within the COSA.  Next, a jurisdictional review of rates in place is provided.  This is 
followed by a review of the proposed rate design for the utility.  The final section provides the 
summary and recommendations for the COSA and Rate Design.  

Overview of the COSA 

The setting of natural gas delivery rates that achieve the standard Bonbright principles of 
fairness and avoidance of undue discrimination is a complex process.  This process is directed, 
however, by generally accepted methodologies that can be used as a guide in developing FEI’s 
natural gas rates.  The COSA is the second step in a traditional three-step process for 
developing service rates.  The first step is the development of the test period revenue 
requirement for the utility, which is the starting input for the COSA.  The COSA spreads the 
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revenue requirement across the various customer groups, creating per unit costs by group.  In 
the third step, rates are designed for each rate schedule, with revenue to cost ratios and per 
unit costs being considered in setting the appropriate rate levels. 

As part of the Amalgamation, the Fort Nelson service area was excluded from postage stamped 
rates.  This means that a separate COSA is needed to develop rates for the Fort Nelson service 
area.  Throughout this report the methodology used for the COSA is discussed and the methods 
apply equally to the FEI COSA and the Fort Nelson COSA, although they are not discussed 
individually. 

The COSA analysis takes the revenue requirement for the utility and attempts to equitably 
allocate those costs to the various customer groups (e.g., residential, commercial).  This analysis 
provides a determination of the level of revenue responsibility of each customer group and the 
adjustments required to meet the cost of service.   

Because the majority of costs are not incurred by any one type of customer, the COSA becomes 
an exercise in spreading joint and common costs among the various groups using factors 
appropriate to each type of expense.  The founding principle of cost allocation is the concept of 
cost-causation.  Cost-causation evaluates which customer or group of customers causes the 
utility to incur certain costs by linking system facility investments and operating costs to serve 
certain facilities to the services used by different customers.   

A COSA can be performed using embedded costs or marginal costs.  An Embedded COSA 
generally reflects the actual costs incurred by the utility, including costs associated with the 
historical rate base, and closely track the costs kept in its accounting records.  A Marginal COSA 
reflects the costs associated with adding a new customer, and are based on costs of facilities 
and services as if incurred at the present time.  A Marginal COSA often results in costs per 
customer group that are higher than embedded costs.  Therefore, the use of a Marginal COSA 
usually requires that all costs be scaled back to a level equal to the Embedded revenue 
requirement established using actual or projected costs from an “accounting” perspective.  
Note that a Marginal COSA is different than calculating the marginal costs for the utility overall.  
A Marginal COSA would determine revenue to cost ratios by customer group and the need for 
rebalancing between groups, while an overall marginal cost is often used as a potential factor in 
developing rate design.  EES has prepared a separate report that addresses marginal delivery 
costs for FEI but a Marginal COSA has not been completed by either FEI or by EES Consulting.   

FEI COSA uses an embedded approach, which is consistent with the accepted practice for the 
past 20 years.  We believe this is the most appropriate methodology.  Therefore, FEI’s 
embedded cost revenue requirement and existing rate base investment are used in developing 
the COSA results. 
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There are three basic steps to follow in developing a COSA, namely: 

 Functionalization 
 Classification 
 Allocation 
 
Functionalization separates costs into major categories that reflect the utility’s plant 
investment and different services provided to customers.  The primary functional categories are 
gas supply, transmission and distribution.  In the case of FEI, additional functions are used to 
represent storage, marketing and customer accounting. 

Classification determines the portion of the cost that is related to specific cost-causal factors, 
such as those that are demand-related, energy-related, or customer-related.  Gas supply costs 
are related to supplying gas to core customers throughout the year.  Storage and transmission 
costs are related to the bulk transfer of gas to load centers on the system.  These storage and 
transmission facilities are typically designed and operated to meet system peak demand 
requirement.  The distribution system is designed to extend service to all customers attached to 
the system and to meet the peak load capacity requirement of each customer.  Customer 
accounting and marketing costs are more closely related to the number of customers on the 
system. 

Allocation of costs to specific customer groups is based on the customer’s contribution to the 
specific classifier selected.  For instance, demand-related costs are allocated to a customer 
group using that customer group’s contribution to the particular measurement of system 
demand.  An analysis of customer requirements, loads, and usage characteristics is completed 
to develop allocation factors reflecting each of the classifiers employed within the COSA.  The 
analysis may include an evaluation of the system design and operations, its accounting and 
physical asset records, customer load data, and special studies.   

The overall COSA approach used for FEI COSA follows the standard three-step process that is 
generally accepted for embedded costs studies. 

Overview of Rate Design 

While the COSA is complex analysis of various line item expenses and various methodologies to 
allocate costs among the customer groups, rate design is less driven by detailed analysis.  In 
designing rates the utility must take into account many different factors, of which the COSA 
results are just one.  Rate design is just as complex as the COSA, however the complexity is 
related to more qualitative issues than quantitative issues. 

The first issue in designing rates is to determine the appropriate segmentation of customers 
into customer groups.  While this needs to be decided prior to carrying out the COSA, it is one 
of the factors in designing rates.  In deciding what customer groups are most important the 
utility must consider factors that impact the costs developed in the COSA, as well as those 
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factors that are more logistical in nature.  The following is a list of factors to consider when 
developing the appropriate rates groups: 

 Load Characteristics and Homogeneity 

 Ability to Identify Customers Belonging to Each Group 

 Different Levels of Service (e.g. sales vs. transport service, firm vs. interruptible) 

 Different Uses of Gas Impacting Service Levels 

 Ability for Customer to Understand and Accept the Customer Groups 

 Ability to Administer the Customer Groups 

 Benefits Associated with Attracting and Retaining Customers (e.g. bypass rates) 

While the Revenue Requirements establishes the overall rate increase that is needed by the 
utility, the COSA is used to determine equity among the various customer groups.  Within the 
COSA, revenue to cost ratios are developed to see which customer groups are paying more 
than their share of costs, and which customer groups are paying less than their share of costs.  
Because of the inherent uncertainty in any COSA, both because of differences in methodology 
and uncertainty in load factors and peak demands by rate group, a range of reasonableness is 
generally applied to determine whether a group is paying its fair share.  In the past, a 90% to 
110% percent range of reasonableness was applied to the revenue to cost ratios for FEI.  
Customer groups within that range do not need an adjustment in the overall rate level.   
Customer groups outside of that range should generally have rebalancing adjustments with a 
shift in revenues between groups such that revenue to cost ratios move towards the range of 
reasonableness.  For rate schedules that require a rebalancing  adjustment, gradualism is often 
applied rather than making a large adjustment at one time to avoid rate shock to any given 
customer groups 

Once overall revenues for each rate group are established, the rate structure needs to be 
developed for each customer group.  The rate structure needs to take into account the cost 
causation determined in the COSA, the price signals desired by the utility to promote economic 
efficiency, the ease of understanding by customers, the ability to administer the rates, rate 
stability and practices by neighboring and competing utilities.  The rate structure includes the 
following types of factors, although not all of them may apply for any given utility: 

 Inclusion of a Customer Charge 

 Inclusion of a Minimum Bill 

 Inclusion of a Demand Charge 

 Inclusion of an Energy Charge 

 Whether Rates Differ by Block (Inclining or Declining) 
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 Whether Demand Charges are Based on Contract Demand, Metered Demand or 
Demand Ratchet 

 Whether the Cost of Gas and Delivery Charges are Separate 

Based on the selected rate structure, the level of the rate components can be set.  Setting 
specific rate components are generally driven by current rate components, the unit costs 
resulting from the COSA, rates for neighboring or competing utilities, acceptability from 
customers, rate stability and desired price signals. 
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Jurisdictional Review of COSA Methodology 

To assist in determining whether FEI is using accepted methods within its COSA, EES Consulting 
reviewed the methods used by various other gas utilities across Canada and in the Pacific 
Northwest U.S.  While physical circumstances, intervenor positions, Commission approvals and 
history all play a role in approved COSA methods for different utilities, it is useful to review 
what other utilities are using.  The review of the methods used by other large gas utilities is 
based primarily on the Commission Decisions in the most recently approved rate cases.  In 
some cases the Decision is still pending or a settlement was reached among the parties and the 
methods contained in the rate application were included. 

The utilities included in the review are: 

 ATCO (Alberta) 

 Union Gas (Ontario) 

 Enbridge (Ontario) 

 Gaz Metro (Quebec) 

 Puget Sound Energy (Washington) 

 Avista (Washington) 

 Northwest Natural Gas (Oregon)  

 

We also spoke to a representative at SaskEnergy, however, they are not regulated in the 
traditional sense and their COSA is not publicly available.   

While we were able to compare specific methods used in the COSA, in some cases it would be 
difficult to say that there was a true precedent as the Decision is still pending or the results 
were based on a negotiated settlement.   

Table 1 summarizes the status of each rate proceeding and the related dates associated with 
the Application and Decision. 
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Table 1 
Status of Most Recent Rate Application 

Name of Utility Timeline Docket Status 

ATCO 
2012 Actuals Decision 2013-035 

Based on COSA method from 2010 
settlement, COSA accepted as filed 

Union Gas 
Uses 2013 Forecast 

Year 
EB-2011-0210 

No changes in methodology from 2007, 
settlement/acceptance on most COSA 

issues 

Enbridge 2014 Forecast EB-2012-0459 Decision provided July 2014 

Gaz Metro Filed in 2013 R-3867-2013 
Black & Veatch provided 

recommendations to COSA method in 
Application, no decision as of June 2016 

Puget Sound Energy Filed June 2011 UG-111049 
Settlement in January 2012 – settled on 
rates and specified that they did not all 

agree on the COSA methodology 

Avista 
Filed in 2015 using 

2014 Actuals 
UG-15025 

Settlement in January 2016 with no 
agreement specified on actual COSA 

Northwest Natural Gas 
Filed December 

2011  
UG-221 

Settlement in October 2012 - COSA based 
on marginal cost rather than embedded 

cost 

 

Because the Northwest Natural Gas rates are based on a marginal cost study, they are excluded 
in the comparison of the COSA methodologies used.  They are, however, included in terms of 
the rate structure comparison included in a later section of this report. 

Cost of Gas and Wholesale Transportation 

Like FEI, most of the utilities exclude the cost of gas in their COSA and have a separate gas cost 
recovery mechanism to provide more frequent updates based on the actual cost of gas 
purchased.  The exception to this is Union Gas and Avista where the cost of gas is still included 
in a combined rate.  Union Gas allocated gas costs on the basis of annual energy. 

Similarly, the cost of wholesale transportation service was often excluded from the COSA.  For 
Union Gas transportation purchases were included and the base load costs were allocated on 
average day while remaining costs were allocated on the excess over the average day.  Enbridge 
also included wholesale transportation purchases.  For upstream transmission contracted on a 
100% load factor basis the costs were allocated on the basis of annual demand.  For purchased 
transportation from Union Gas to move gas into and out of storage the costs were split 40% 
based on average storage amount and 60% based on the peak day excess over average storage. 
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Storage 

None of the utilities reviewed has internal storage similar to FEI’s situation.  Storage service was 
generally purchased on a wholesale basis.  Even those utilities that owned storage facilities kept 
those facilities in their unregulated business.  Table 2 summarizes the treatment of storage 
costs in the COSA of the utilities reviewed. 

Table 2 
Treatment of Storage 

Name of Utility Method Used 

ATCO 
Excluded from the delivery COSA. 

Union Gas 
Took out portion of costs related to unregulated side- only system integrity portion 
remains in the COSA.  Remaining portion classified as peak demand (design day) and 
allocated based on excess demand over average demand   

Enbridge 

Develop storage costs and then charge for in-franchise use vs outside use.  Three 
components include annual component for volume (space), variable amount per m3 for 
injections and withdrawals (space)  and peak component for max daily rate 
(deliverability). 

Gaz Metro Not applicable 

Puget Sound Energy Allocated on Seasonal Demand 

Avista 
Noted that Commodity storage benefits for gas customers and balancing for all 
customers 

 

Transmission 

Not all of the utilities have facilities that were considered to be transmission.  Table 3 
summarizes the treatment of transmission costs in the COSA of the utilities reviewed.  Because 
the inclusion of transmission varied so much between the utilities, it is difficult to reach any 
conclusions about a standard approach. 

Table 3 
Treatment of Transmission 

Name of Utility Method Used 

ATCO Not included. 

Union Gas 
Classified as demand-related using design day demand to allocate– except compressor 
fuel as energy related. 

Enbridge 
Transmission and high pressure system allocated on peak demand.   (considered 
distribution mains) 

Gaz Metro Was average and excess method.  Black & Veatch recommend 100% design day 

Puget Sound Energy Peak and average method 

Avista Not included. 
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Distribution Mains 

Table 4 summarizes the treatment of distribution mains in the COSA of the utilities reviewed.  
In most cases there was a split of distribution mains between demand and customer, using 
either a minimum system approach or a fixed percentage split.  While Gaz Metro previously 
used an average and excess method, their COSA consultant recommended a move to a 
minimum system approach.  In Washington, the WUTC generally does not allow the use of the 
minimum system approach and therefore a peak and average method was used by the two 
utilities in Washington.  However, by exempting large users from an allocation of the small 
mains, the treatment has some of the same impacts as a minimum system approach. 

Table 4 
Treatment of Distribution Mains 

Name of Utility Method Used 

ATCO 
Split 35% customer and 65% non-coincident demand 

Union Gas Minimum System – Demand and Customer 

Enbridge 
Large customer class excluded from pipes under 6” ordered by the OEB.  Low pressure 
mains use minimum system, with 34% customer-related and 66% demand-related. 

Gaz Metro 
Was average and excess.  Black & Veatch recommended minimum system with NCP  
demand & customer 

Puget Sound Energy 

Peak and average method – split by system load factor (33% load factor meant 33% on 
average demand and 67% on peak demand).  Small mains less than 2” not allocated to 
large commercial or industrial.  Medium means of 2” to 3” allocated with one-third 
allocated to all customers and two-thirds allocated to all but industrial customers. 

Avista 

CP and Commodity based on peak and average ratio (load factor with 60% peak, 40% 
commodity) – Commodity Portion segregated into small 2”, medium 4”and large 6” with 
large users getting 0% of small mains and 33% of medium mains.  Previously small and 
large (4”) then used peak and average ratio.  Only took out usage of large customers not 
served at all by small mains.  Note that WUTC does not allow minimum system. 

 

Compressor/Measuring/Regulating Equipment 

Table 5 summarizes the treatment of compressor/measuring and regulating equipment in the 
COSA of the utilities reviewed.  Generally these costs were treated in the same manner as 
distribution mains. 
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Table 5 
Treatment of Compressor/Measuring/Regulating Equipment 

Name of Utility Method Used 

ATCO Same as distribution mains 

Union Gas Classified as 100% Demand 

Enbridge Same as mains 

Gaz Metro Not discussed. 

Puget Sound Energy Peak and average method 

Avista Peak and average ratio method 

 

Services and Meters 

Table 6 summarizes the treatment of services and meters in the COSA of the utilities reviewed.  
In all cases the costs were classified as customer-related and some form of weighting of 
customer was used to develop the allocation factor. 

Table 6 
Treatment of Services and Meters 

Name of Utility Method Used 

ATCO 
Customer or weighted customers (different for meters and services)- Does have meter 
reading, billing, customer service.  

Union Gas 
Classified as 100% Customer (use average customers, service replacement costs and 
service calls) 

Enbridge Customer-related, meter reading classified to Readings Processed 

Gaz Metro Not discussed. 

Puget Sound Energy Customer-related weighted on cost of installed meters. 

Avista Meters & services based on weighted customer  

 

General Plant 

Table 7 summarizes the treatment of general plant in the COSA of the utilities reviewed.  There 
was a wide variation in the treatment of general plant facilities.  In some cases specific studies 
were made for space utilization while in other cases a combination of plant, O&M expenses and 
labor were used.   
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Table 7 
Treatment of General Plant 

Name of Utility Method Used 

ATCO 
General Structures based on total space study, tools and equipment – capital and O&M 
use by function 

Union Gas 
Functionalize using indirect rate base functionalization factor (50% weighted net 
plant/50% O&M) or using indirect O&M functionalization factor (O&M less compressor 
fuel). and service calls) 

Enbridge 
Structures based on space utilization analysis and office equip follows, tools, computers 
etc. all have analysis of use. 

Gaz Metro Was based on other distribution plant, recommend some costs be based on labor ratios 

Puget Sound Energy Some based on plant, some based on labor 

Avista 
4-part allocator- 25% each Direct O&M without resources and labor, direct O&M labor, 
Customers, Net Plant).  Used to be 50% other O&M and 50% throughput 

 

A&G  

Table 8 summarizes the Administrative and General (A&G) costs in the COSA of the utilities 
reviewed.  In all cases O&M expenses were used for all or some of the allocation of costs.  For 
the two utilities in Washington, a combination of O&M, plant, revenue and labor was used to 
allocate the A&G costs. 

Table 8 
Treatment of A&G 

Name of Utility Method Used 

ATCO 
Customer and Non-Coincident Demand – based on distribution service costs before 
billing and call center 

Union Gas 
Functionalize on the basis of all other O&M – except labor benefits on basis of direct 
labor.    

Enbridge On the basis of O&M costs – includes 3% of the cost of gas and classified to Distribution 

Gaz Metro  

Puget Sound Energy 
Some on labor costs, some on plant, some revenue-related and the rest based on all 
other O&M expenses 

Avista 4-part allocator 

 

Sales & Marketing  

Table 9 summarizes the treatment of sales and marketing in the COSA of the utilities reviewed.  
In all cases sales and marketing expenses were assigned as customer-related. 
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Table 9 
Treatment of Sales and Marketing 

Name of Utility Method Used 

ATCO 100% Customer 

Union Gas Customer Related 

Enbridge 
NGV-related costs assigned, rest equally split between distribution costs and number of 
customers, general promotion used to increase gas utilization so classified as demand-
related. 

Gaz Metro  

Puget Sound Energy Customer-related 

Avista Unweighted customers 

 

Customer Accounting  

Table 10 summarizes the treatment of customer accounting in the COSA of the utilities 
reviewed.  Customer accounting costs were considered customer-related in all cases. 

Table 10 
Treatment of Customer Accounting 

Name of Utility Method Used 

ATCO 100% Customer 

Union Gas Customer Related 

Enbridge Number of Customers 

Gaz Metro  

Puget Sound Energy Customer-related 

Avista Acctg, customer care, meter reading allocated to unweighted customers 

 

Demand Side Management/Conservation  

Table 11 summarizes the treatment of demand side management (DSM) or conservation in the 
COSA of the utilities reviewed.  Not all of the utilities had specific costs related to DSM.   
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Table 11 
Treatment of Demand Side Management/Conservation 

Name of Utility Method Used 

ATCO None 

Union Gas Classified as 100% Demand 

Enbridge 
Was not discussed – classified as distribution DSM and allocation method is not listed in 
table with others, less to Rate 1 than both customer, peak or commodity 

Gaz Metro  

Puget Sound Energy No costs identified 

Avista DSM Investment and amortization based on Peak and Average Method 

 

Losses 

Table 12 summarizes the treatment of losses in the COSA of the utilities reviewed.  In most 
cases the treatment of losses was not specifically identified in the Application/Decision and was 
not specified in the tables. 

Table 12 
Treatment of Losses 

Name of Utility Method Used 

ATCO Not discussed/included in tables. 

Union Gas Commodity related. 

Enbridge Commodity losses classified based on gas costs, storage losses follow storage treatment 

Gaz Metro 
Should be recovered in transport rates for transporters (by actual delivery after losses) 
and in cost of gas for purchasers 

Puget Sound Energy Not discussed or shown in COSA 

Avista Not discussed or shown in COSA 
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Review of COSA Functionalization and 
Classification Methods 

The Adjusted 2016 COSA reflects the revenue requirements and rate base approved by the 
Commission in the Annual Rate Review.  Adjustments have been made to reflect new large 
projects expected over the next few years so that the COSA can be representative of the 
utility’s costs over the next several years.  All items in the revenue requirement are then 
allocated across the various customer groups.  As discussed previously, a separate COSA was 
performed for Fort Nelson and the methods used apply to both FEI and Fort Nelson. 

Both the rate base and revenue requirements for FEI are functionalized and classified within 
the COSA.  The methodology used for these first two steps are discussed in greater detail in this 
section.  All of the functionalization and classification methods used in the COSA reflect both 
past practices and the specific circumstances of the utility.  It is our opinion that they also fall 
within the range of accepted utility practice and are appropriate for the Adjusted 2016 COSA. 

Functionalization 

The first step in the COSA is the functionalization of costs.  Generally, functionalization follows 
the various cost categories of items found in the rate base.  For FEI, the COSA contains the 
following functions: 

 Gas Supply Operations 

 Tilbury LNG Storage 

 Mt. Hayes LNG Storage  

 Transmission 

 Distribution 

 Marketing 

 Customer Accounting 

 

The functions defined by FEI and the costs that were assigned to each function are appropriate 
given that they reflect the historic functions and follow the standard system of accounts of the 
utility.  The functions generally differ in terms of usage, cost causation and which customer 
groups use the function.  While Marketing and Customer Accounting are separate categories 
within the standard system of accounts, and have been treated as separate functions in the 
past, the current methodology is appropriate.  However, they could potentially be combined as 
they are classified and allocated in the same manner, with no impact on the COSA results.     
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Costs that are directly related to the defined functions are assigned to those functions.  For 
General plant accounts, facilities related to the Customer Information/Service system have 
been functionalized to the Customer Accounting function.  The remaining assets are 
functionalized across all of the functions on the basis of the gross plant in service prior to 
intangible and general plant.  Administrative and general (A&G) expenses are functionalized on 
the basis of all gross O&M before Administrative and General costs.  This approach is consistent 
with standard practice in the industry. 

An alternative approach sometimes used for functionalizing A&G, as well as general plant and 
the associated operating and maintenance (O&M) expense, is to use labor ratios to account for 
the number of staff assigned to each function.  In the case of FEI, staff time is not always easily 
assigned to the various functions and does not necessarily best represent the level of effort and 
costs for some of the functions.  The decision to use gross plant in service and O&M expense is 
appropriate at the present time as it spreads the costs among all of the functions and reflects 
past practice.  

Classification of Costs 

The second step in performing a COSA is to classify the functionalized expenses to traditional 
cost-causation categories.  These cost-causation categories can be directly related to specific 
consumption behavior or system configuration measurements including peak day demand, 
energy, or number of customers.  Each classification category will have a specific allocator that, 
when applied, will distribute those costs among the appropriate customer classes during the 
allocation phase of the analysis. 

The three primary classifiers are: 

 Demand  
 Energy 
 Customer  
 
These three classifiers are standard for both gas and electric utilities and have consistently been 
used by FEI in past COSAs and best reflect the different cost causation factors.  Therefore the 
classifiers are appropriate for the Adjusted 2016 COSA.  Functionalized gas supply costs are 
generally classified and allocated on the basis of energy.  Transmission system costs are 
generally classified as demand-related.  Distribution costs are generally split between demand-
related and customer-related components, or directly assigned to a specific customer group.    

Within the three categories, there are multiple ways of defining each option as well as varying 
ways to split costs between two or more classifiers.  Customer-related categories can 
distinguish between actual customer and weighted customer characteristics.  Other classifiers 
sometimes used in the process include revenue-related and direct assignment.  In addition, 
there are many instances where certain expense accounts are not specifically classified to a 
particular category but rather follow the spilt used for a related rate base account or subtotal of 
specific expenses or rate base accounts.  For example, the depreciation expense associated 
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with distribution is generally classified to demand and customer on the basis of the 
classification of the total distribution plant. 

Classification of Gas Supply, Storage and Transmission Rate Base 

FEI has a limited amount of rate base for gas supply, which has been classified as energy-
related, consistent with all other gas supply accounts.   

Storage facilities include the Tilbury and Mt. Hayes facilities.  A portion of the costs for Mt. 
Hayes are assigned to the midstream portion of the cost of gas, with the residual included in 
the delivery component of the COSA.  This is consistent with previous practice.  For Tilbury, 100 
percent is included in the delivery component.  Those costs are then included in rate base and 
have all been classified as demand-related.  FEI storage facilities differ from upstream and 
market area storage facilities that are available on a wholesale basis to gas purchasers and are 
generally considered part of the cost of gas.  These wholesale storage options are generally 
used to provide seasonal storage to take advantage of cost differentials and availability of gas 
supply by season and require the purchase of additional wholesale transportation to access the 
facilities.  FEI’s storage facilities are integrated with the transmission system and are not 
available to other providers on a wholesale basis.  The underlying cost causation for Tilbury and 
Mt. Hayes differs from wholesale storage as they are used to provide storage to meet short-
term peaking needs, to provide reliability in the event of transmission outages, to offset the 
need for additional transmission facilities, and to assist with balancing daily customer needs of 
natural gas.   These functions are available for both the core sales and transportation customers 
of FEI and are therefore appropriate to include in the delivery margin for all customers, with the 
exception of the portion of Mt. Hayes assigned to the midstream function.   For that reason, the 
costs are classified on the basis of demand, consistent with past practice.  Because the storage 
in place at FEI is unique to the system, reliance on the specific cost causation is used rather than 
widespread industry practice.  The bulk of storage facilities in North America are wholesale 
facilities and their treatment is not relevant in this case. 

The cost of providing transmission service to a customer is considered to be directly 
proportional to the contribution to system peak demand that a customer imposes on the 
system.  All transmission rate base accounts are classified 100 percent demand-related.  This is 
appropriate because it is consistent with past practice and industry standards.   

Classification of Distribution Rate Base 

Generally, there are two methodologies that can be used to classify distribution costs: 100% 
demand and minimum system.  The 100% demand methodology assumes that the distribution 
system is built only to meet the peak day demand and are therefore all assigned on the basis of 
demand.  In some cases, while the cost is considered demand-related, the allocator is a peak 
and average demand number or average and excess number rather than just based on peak day 
demand.  We do not believe that the 100% demand approach is appropriate as the FEI system 
is built in part to reflect the fact that each customer is connected to the system, regardless of 
usage level.   
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Distribution costs can also be split between demand and customer according to a minimum 
system approach.  This approach reflects the philosophy that the system is in place in part 
because there are customers to serve throughout the service territory expanse, and that a 
minimally sized distribution system is needed to serve these customers even if they only use 1 
joule of energy per year.  The concept follows that any costs associated with a system larger 
than this minimum size are due to the fact that customers “demand” a delivery quantity greater 
than the minimum unit of gas supply and that therefore, those costs should be treated as 
demand-related.  Because the residential group tends to have a higher share of the number of 
customers as compared to the share of peak demand, the minimum system methodology tends 
to allocate more costs to the residential customer group and customer-related unit costs tend 
to be higher than with the 100% demand methodology.   

Distribution facilities include all equipment required to get gas supply from the transmission 
system to the end user of the natural gas.  Classifying distribution costs under the minimum 
system method requires a special analysis of the nature of the costs.  Most distribution costs 
are appropriately split between demand and customer components.  Different accounts within 
the distribution function are treated separately.  For purposes of the COSA, a specialized study 
termed a “minimum system analysis” was used, which is a theoretical analysis using both 
engineering and accounting inputs to develop a split of the distribution costs between demand 
and customer components.  The minimum system study was updated by FEI staff to reflect the 
most current information to be consistent with the COSA test year.   

The minimum system analysis is used to theoretically determine the lowest level of plant 
investment required to serve a utility’s customers compared to the actual facilities in place to 
meet varying customer demands.  FEI staff completed the minimum system study using current 
2015 year data.  For the consolidated COSA filed in the Amalgamation Proceeding, FEI 
engineers determined that the minimum size pipe should be 2 inches rather than the 1.25 
inches that was used in the past.  To better reflect this larger minimum size pipe, an offset to 
account for the peak load carrying capability (PLCC) of the minimum system was incorporated 
into the analysis. The PLCC adjustment is discussed in the following section.   

Classifying distribution plant with the minimum-size method assumes that a minimum size 
distribution system can be built to serve the minimum loading requirements of the customer.  
The minimum-size method involves determining the length of distribution mains in place 
segregated by size of the pipe.  The cost associated with these facilities are then determined.  
The costs associated with the minimum size facilities were classified as customer-related while 
the remaining facilities were classified as demand-related.   

The result of the minimum system study for FEI was 70% demand-related and 30% customer-
related.  The result differs from studies prior to this time, in large part because of the change in 
the minimum size pipe.  The calculations and data used in developing the minimum system 
were reviewed and have been done appropriately and provided reasonable results for the FEI 
system.  The resulting demand/customer split was used for the majority of distribution 
accounts, including mains, structures and regulating equipment.   
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Costs associated with Services and Meters differ within the minimum system approach.  These 
costs are directly associated with the number of customers, i.e. there is generally one service 
and meter per customer.   Costs have therefore been classified as 100% customer-related.   

The minimum system approach is consistent with past practice of the utility and is generally 
accepted in the utility industry.   

Peak Load Carrying Capability Adjustment (PLCC) 

While the minimum system is, in theory, designed to carry only a minimal amount of load, the 
actual facilities designated as the minimal size are capable of carrying some amount of demand, 
therefore overstating the level of the customer-related component.  The actual amount of 
demand capability within the minimum system is a function of load density, minimum 
equipment standards, and other engineering considerations.  Under traditional cost allocation 
techniques, each customer/connection attracts an equal allocation of the minimum system, 
plus each customer group is allocated demand costs based on the total customer group’s peak 
demand.  As such, it has been argued that a customer group peak demand allocator is too large, 
because a portion of these peak demand-related costs are being covered through the per 
customer/connection minimum system allocation.  

The correction of the problem of over allocating demand can be achieved by the application of 
a PLCC adjustment.  This adjustment recognizes that the minimum sized pipe assigned to the 
customer-related component has a peak load carrying capability, that is, it is large enough to 
carry more than just the minimal amount of gas associated with having a customer on the 
system.  The PLCC adjustment is made to the allocation of demand-related costs among 
customers.  Use of the PLCC adjustment has already been approved by the Commission for the 
FortisBC electric COSA and was included in the COSA for the Amalgamation Proceeding.  This 
adjustment is particularly warranted in light of the change in the minimum size pipe to 2 inches 
as the new size allows an even greater amount of gas beyond the minimum requirement to 
flow to the customer.   

The precise amount of a PLCC adjustment should match the definition of the minimum system 
adopted.  In FEI’s case, it was determined that the average PLCC is 0.205 GJ per customer. The 
use of the PLCC credit is an enhancement over what was done for COSAs prior to the 
Amalgamation Proceeding.  EES Consulting reviewed the PLCC calculations and concur with the 
results. 

The PLCC adjustment will determine how much demand for a customer group can be met by 
the minimum system (number of customers/connections x PLCC for minimum system) and will 
credit this amount against the peak demands by customer group used for determining demand 
allocators.  The adjusted customer group peak demand amounts can then be used to allocate 
the distribution demand-related costs, eliminating the double-counting.  
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Other Rate Base Items 

The Customer Accounting and Marketing functions were both classified as customer-related as 
the costs are not based on the usage of each customer.  This is appropriate as it reflects cost 
causation, is consistent with past practice and is the industry standard.  In the case of the 
accounts for Energy Efficiency & Conservation (EEC), currently included in the Marketing 
function, there is some question as to whether these costs are more closely aligned with 
customers or if they are in place to avoid gas and transmission facilities.  FEI first split the costs 
by Residential, Commercial and Industrial groups based on the amounts spent for each 
customer group, similar to a direct assignment.  Within each broad customer group, costs were 
classified as energy-related to allow allocation to specific rate schedule.  This reflects both the 
benefits to the various customer groups as well as the impact of reducing energy use.   

General plant was first functionalized to the various functions and then classified using the 
resulting assignments of gross plant prior to general plant.  For example, the portion of general 
plant assigned to distribution was based on the gross plant functionalized as distribution and 
then was split between demand and customer in the same manner as the general gross plant 
amount.  Accumulated depreciation accounts and working capital accounts were classified in 
the same fashion as the corresponding gross plant accounts.  Customer contributions were 
tracked separately for the transmission and distribution functions and then each was classified 
in the same manner as gross plant for the function.  This is appropriate because it allows the 
customer contributions to be a direct reduction in plant in the same manner it is ultimately 
allocated to customers. 

Classification of Expenses  

Gas Supply expenses within the COSA are relatively minor with the exception of the cost of gas 
and midstream costs.  The cost of gas, and other minor gas supply expenses are classified as 
energy-related, consistent with the Gas Supply rate base accounts.  This is consistent with past 
practice.  While rates for the cost of gas are updated more frequently than the costs for gas 
delivery, they are included within the COSA for comparison purposes.    

Midstream costs are updated annually along with the quarter four cost of gas.  Midstream costs 
include charges for the use of upstream pipeline and storage facilities not owned by FEI.  
Charges for those services are primarily tied to contracted capacity, which is set to cover 
forecasted peak day demands.  The annual midstream cost filings allocate costs by rate group 
and the results are included in the COSA to allow FEI to calculate revenue to cost ratios and bill 
comparisons that reflect the entire cost to the customer.      

Expenses associated with storage facilities are treated in the same fashion as the storage rate 
base accounts, with all expenses classified as demand-related.  Transmission expenses similarly 
follow the transmission rate base and are also classified as demand-related.     

Some of the distribution expense accounts correspond to a rate base account and follow the 
treatment of that rate base item.  For some items, this means a split between demand and 



 

FORTISBC ENERGY INC.—NATURAL GAS COST OF SERVICE AND RATE REVIEW 22 

customer using the minimum system split.  For other items, rate base accounts are 100% 
customer-related and therefore the corresponding expenses are classified as customer-related.  
For more general distribution expenses, the costs are classified on the same basis as the total 
distribution rate base. 

Marketing and Customer Accounting expenses are classified as customer-related.  The 
exception is the expense associated with EEC programs, which is treated in the same manner 
described above. 

A&G was first assigned to each function on the basis of gross plant.  These amounts were then 
classified on the same basis as the plant associated with each of the various functions.   

Treatment of Bypass, Interruptible and Other Revenues 

In addition to revenues from core and transportation customers subject to tariffs, FEI also 
receives revenues from customers with bypass and other dedicated contracts as well as other 
activities. Because the COSA is concerned with collecting revenues from rates for the tariffed 
customer groups, these other revenues are treated as an offset to the revenue requirement.  
Specific items within other revenues are treated individually to best reflect the appropriate cost 
causation, as described below. 

Revenues collected from late payment fees are functionalized to the Customer Accounting 
function and classified as customer-related.  Connection fees are functionalized to the 
distribution function as they are charged in order to offset the cost of new customers hooked 
up to the distribution system.  Other Revenues are then classified in the same manner as all 
distribution rate base.   

A large portion of other revenue comes from customer revenues that are set at negotiated 
rates.  FEI has customers on contract rates that have been negotiated due to the ability of the 
customer to bypass the system. For bypass customers, rates are set outside of the COSA 
because the COSA does not capture the benefits these customers provide to the system.  For 
bypass customers, those customers could economically bypass the system when compared to 
full cost-based rates and they are provided a negotiated discount to connect/retain them as a 
customer.  By continuing to collect revenues from these customers, they are contributing to the 
fixed cost of the system that is already in place.  This is preferable to collecting no revenues 
from them and means that other customers will not have to make up for the revenues 
associated with their lost sales.  The Commission has approved this rate-setting approach for 
bypass customers, and once the discount is negotiated, FEI is contractually obligated to sell at 
the specified rate.   

Within the COSA, if bypass customers were allocated a full share of costs based on their peak 
demand, the revenue to cost ratio would be below 100%.  That result would be acceptable 
given the circumstances, however, it would not recognize the impact on other rate groups.   If 
there is a shortfall in revenues within the COSA from one group that will not be changed 
through rebalancing, all of the other rate groups will see revenue to cost ratios that are too 
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high.  The treatment in the COSA is to place the bypass revenue in the other revenue category, 
and classify and allocate those revenues in a manner to offset the fixed cost of the system and 
credit all other classes.  This approach is consistent with past practice and follows cost-
causation.  As the discount for bypass customers is provided because the revenues benefit all 
other customers by retaining the bypass customer, it is appropriate that those revenues are 
used as a credit to benefit all other customers.  

Bypass revenues are classified as demand, like the transmission and distribution rate base and 
expenses they offset.  Revenues are then allocated to customer groups on the basis of the 
delivery margin so that the revenues offset the costs assigned to each group.   

A similar issue exists for interruptible customers as for bypass customers.  For interruptible 
customers, past studies included them as separate customer groups in the COSA but assigned 
them zero peak load.  As with bypass customers, the COSA results were not used when setting 
the interruptible rates and instead rates were based on a market driven discount relative to 
firm rates.  This discounting approach was approved by the Commission in its Phase B Rate 
Design Application Decision from October 1993, and subsequently continued to be used in later 
negotiated settlement agreements.   

The past COSA treatment leads to interruptible customer groups seeing very high revenue to 
cost ratios, and reflect little or no contribution to the fixed system by interruptible customers as 
the costs assigned to them generally reflect only those costs that are customer-related.  As with 
bypass customers, rates are set at a discount to reflect some contribution to the fixed cost of 
the system while also recognizing the fact that all other customers benefit from interruptible 
sales. Similar to the bypass issue, the revenue to cost ratios in the COSA are misleading because 
there is no intention to change interruptible rates to match the COSA results.  Therefore the 
revenues from the interruptible group that are above the allocated cost are not used to benefit 
other customers by offsetting the costs of all other groups, as is the case for bypass revenues.  
For that reason it would be more appropriate to treat all interruptible revenues in the same 
manner as bypass revenues.  However, interveners have generally asked to see the revenue to 
cost ratios for the interruptible group in the past. 

FEI continued to treat interruptible customers as having zero load in the baseline COSA, 
consistent with past practice.  However, an adjustment was made in the final COSA to exclude 
interruptible sales and revenues when designing industrial rates to provide revenue to cost 
ratios that would be more appropriate for the circumstances. 
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Review of COSA Allocation Methods 

The third step in performing a COSA is the allocation of the utility’s total functionalized and 
classified revenue requirement to the customer groups.  This is performed through the 
application of an appropriate allocation methodology.   

For each of the primary classifiers discussed above, distinctions have been made within each 
category to better reflect cost-causation.  The following are the specific allocation methods 
used in the FEI and Fort Nelson natural gas COSA.  The specific method of cost classification and 
allocation for various rate base and expense items is discussed in further detail below.   

Demand Allocation Factors 

For purposes of this study, demand allocation factors were developed based on peak day 
demand to represent maximum use during an extreme weather condition.  In some cases, the 
demand allocators were further differentiated to reflect the fact that not all customers use the 
facilities being allocated, and therefore some customers are excluded when developing specific 
allocation factors.  Given the use of the PLCC adjustment as part of the minimum system 
treatment of distribution costs, the demand allocation factors are further adjusted by 
subtracting the PLCC amount times the number of customers in each rate group.  This adjusted 
demand number represents the amount of demand that is not already included in the portion 
of distribution allocated on the basis of customers.   

To be consistent with past COSA studies, the coincident peak day demand numbers were used 
for all allocation factors.  While this is an acceptable methodology, there are cases where both 
a coincident peak (CP) and non-coincident peak (NCP) allocators are both used within a COSA.  
This is something that FEI may want to consider for future applications.  The following describes 
both the CP and NCP demand calculations. 

 Coincident Peak Day Demand (CP).  The coincident peak day demand reflects the diversity 
among customers and reflects the peak day consumption used to develop the amount of 
gas supply purchased by the utility.  Because this peak value better reflects the amount 
used for facilities closer to the upstream gas supply, it is generally used as the allocator for 
costs within the storage and transmission functions. 

 Non-Coincident Peak Day Demand Allocation Factor (NCP).  The NCP demand method 
allocates costs to each rate group based upon their highest non-coincident peak demand 
regardless of the time of occurrence.  This peak reflects the system planning forecast of 
demand used for planning facilities close to the customer.  The NCP is often used for 
facilities close to the customer, such as distribution.   
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Energy Allocation Factors 

Energy costs vary directly with consumption.  Accordingly, energy allocation factors were based 
upon annual gas sales for each customer group.  As the energy allocator is used only for the gas 
supply function, it includes only the core customer groups that purchase natural gas from FEI.  
The only exception of energy-related costs being applied to transport customers is the 
assignment of the cost of gas associated with system losses.   

Customer Allocation Factors 

Two basic types of customer costs were identified—actual and weighted.  This is generally 
consistent with past practice; however, we recommended a slight modification to reflect three 
rather than two different customer allocators.  In addition to customers weighted for meters 
and services, we suggested that an allocator using customers weighted for customer accounting 
was more appropriate to use for some accounts and would better reflect cost causation.  FEI 
therefore added this third allocator to the COSA.  EES Consulting reviewed the calculations for 
both weighted customer allocators and found the results to be reasonable. 

 Actual Customers.  The allocation factor for actual customers was derived from the actual 
number of customers served in each customer group averaged across the 12 months of the 
2016 test period.   

 Customers Weighted for Meters and Services.  The first weighted customer allocation factor 
considered the relative differences in meter costs among the various customer groups.   The 
cost of actual meters and services installed for each rate group was used as the weighting 
factor for each group. 

 Customers Weighted for Customer Administration and Billing.  The second weighted 
customer allocation factor considered the cost of customer administration and billing as 
well as customer service for each rate group.  The weighting factors were developed by FEI 
staff and were based on the estimated level of effort required per rate group.  A standard 
weighting factor of 1.0 was used for the residential groups, with other groups receiving a 
weighting factor relative to the level of effort for a residential customer.     

Allocation of Rate Base and Revenue Requirements 

Gas supply rate base items and expenses were classified as energy-related and were 
appropriately allocated to customer groups on the basis of annual GJ for core customers.  

Transmission and storage rate base and expense items were all classified as demand-related 
and were allocated on the basis of the CP demand.     

Distribution rate base and expense items that were related to metering and services were 
classified as 100% customer and the customer numbers weighted for meters and services were 
used for allocation.  For the other distribution items that were split between demand and 
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customer, the actual numbers of customers was used as the customer allocator.  The demand 
allocator was equal to the CP demand less the PLCC amount per customer times the actual 
customers in each rate group.   

Customer Accounting and Marketing accounts used the customer allocator weighted for 
customer accounting.  General plant and A&G costs were allocated to rate groups on the same 
basis as was used for each of the classified components.  
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Jurisdictional Review of Rates 

As with the review of COSA methodologies used in other jurisdictions, EES Consulting reviewed 
the rates in place for other large gas utilities across Canada and the Pacific Northwest U.S.  
Rates were reviewed in terms of customer groups used, the structure of the rates, and the level 
of the customer charge.  While the level of rates is interesting, all utilities face different costs 
and include different items in their delivery charges.  For that reason, the level of the rates was 
not a focus of the review.   

In general, there was greater consistency in COSA methods than there was in the actual 
customer segmentation of rate groups and rate design.  More utilities were reviewed in terms 
of rate design than COSA methodology as utilities with different forms or unpublished COSA 
results did not need to be excluded. The following utilities were included in the jurisdictional 
gas rate design review: 

 PNG (British Columbia) 

 ATCO (Alberta) 

 AltaGas (Alberta) 

 SaskEnergy (Saskatchewan) 

 Manitoba Hydro (Manitoba) 

 Union Gas (Ontario) 

 Enbridge (Ontario) 

 Gaz Metro (Quebec) 

 Gazifere (Quebec) 

 Puget Sound Energy (Washington) 

 Avista (Washington) 

 Northwest Natural Gas (Oregon) 

Tables showing the comparison of rates can be found in Appendices 7-3, 8-1 and 9-1. 

Rate Group Segmentation 

The first thing to note in the review is that there is a wide range of segmentation of customer 
groups between the various utilities.  The rates for the utilities were looked at in terms of 
residential, commercial and industrial and NGV/Other categories, however, the rate groups did 
not all readily fall into those categories.   

While all utilities had some form of service for residential customers, none of the utilities had 
more than one rate that would be applicable to residential customers.  In some cases, there 
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was no distinction between residential and other small users.  Examples of this include ATCO, 
where service was for Low Use customers under 1,200 GJ per year and Union Gas, where the 
D1 rate applied to anyone with use below 50,000 m3 per year but with declining block rates to 
accommodate users of various sizes within that rate schedule. 

For commercial customers, there were several cases where small and large commercial 
customers were broken out into two rate groups.  This is true for PNG, AltaGas, SaskEnergy, 
Manitoba Hydro and Avista.  For Union Gas and Gaz Metro commercial customers were 
accommodated with a declining block structure to allow for lower rates for larger commercial 
customers without the need for different customer groups.   

Industrial rates varied quite a bit in terms of offerings.  In some cases there was a distinction by 
size, such as Gazifere that has a moderate, large and very large volume service.  Many of the 
utilities differentiated rates by load factor, such as for Enbridge, Union Gas, Gaz Metro, Puget 
Sound Energy and Avista.  Firm vs. Interruptible rates were offered by Union Gas and Puget 
Sound Energy.  Also the majority of industrial rates were for transport service only. 

Only three other utilities had specific rates for NGV service, including PNG, Gazifere and Avista. 

Rate Structure 

The rate structure of a utility includes such things as whether there are flat or block rates and 
whether a demand charge is included.   

In terms of flat or block rates, the utilities tend to have the same type of structure across the 
various rate groups.  The majority of the Western utilities have flat rates for all or most of their 
rate schedules while the Eastern utilizes tend to have declining block rates.  Note that the 
declining block rates in many of the cases are used to differentiate large and small users rather 
than having more rate groups.   

Flat rates are used for most or all rate groups by PNG, ATCO, AltaGas, SaskPower, Manitoba 
Hydro, Puget Sound Energy and Northwest Natural. 

Declining block rates are used for all customer groups by Union Gas, Enbridge, and Gaz Metro.  
Gazifere uses declining block rates for residential and commercial groups but not for industrial 
customers.  SaskEnergy, Puget Sound Energy, Northwest Natural and Avista add declining block 
rates just for industrial customers.   

Only one utility has an inclining block rate.  Avista has inclining block rates for residential and 
small general service customers but has declining block rates for its larger commercial and 
industrial customers. 

For NGV rates, PNG and Avista have flat rates while Gazifere has a declining block rate. 

Most utilities use demand charges for industrial rates.  Seven of the utilities have demand 
charges for industrial customers, while five utilities do not.  For ATCO, only demand charges are 
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applied and there is no energy rate for High Use customers.  None of the utilities have demand 
charges for residential, commercial or NGV customers.  

Customer Charge 

The final comparison includes the level of the customer charge in place at the various utilities.  
While some charges were applied on a daily basis while others were applied on a monthly basis, 
all customer charges were converted to a monthly basis to allow a more applicable comparison. 

For residential customers, the customer charge ranged from $7.00 per month for PNG and 
Avista to a high of over $36 for AltaGas.  The majority of the customer charges were in the 
range of $10 to $20 per month.   

For small commercial customers, the customer charge ranged from $7.00 per month for PNG to 
a high of $70 for Union Gas and Enbridge.  The majority were in the range of $30 to $40 per 
month.  Large commercial customer charges ranged from $77 to $412 per month.   

Industrial customer charges per month had the largest range, from $149 for ATCO to $38,000 
for one of Northwest Natural rate schedules.  Because the eligibility and terms associated with 
the various types of industrial rates vary considerably, it is not surprising that the customer 
charge varies so much. 
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Rate Design 

Rate design takes into account many different factors, of which the COSA is a starting point.  As 
can be seen in the jurisdictional review, rate design varies considerable among utilities and 
must meet the specific needs of the utility in question.  History, regulatory precedent, 
government policy, customer acceptance and understanding, competitiveness and desired 
price signals all play a role along with the cost circumstances of the utility when designing rates.   
 
As discussed in the jurisdictional review, the segmentation of rate groups, the overall rate 
structure, and the level of various rate components are all part of the rate design for the utility.  
Interclass equity resulting from the COSA is also used to assist in determining whether any 
rebalancing between customer groups is required.   
 
FEI is proposing to make some rebalancing adjustments as well as some rate design changes for 
certain customer groups.  Many of the customer groups will see little change in the overall rate 
structure.  EES Consulting has reviewed the rate design proposed by FEI and that review is 
discussed in the following sections. 
 

Residential Rates 
 
For the residential class, FEI is proposing to retain the current segmentation and increase the 
Basic charge per customer while lowering the Delivery charge to retain revenue neutrality.  We 
agree that this proposal is appropriate. 
 
In terms of segmentation, FEI looked at the correlation between load factor and average use 
and did not find a strong correlation.  This makes sense as the convenience appliances used by 
customers with low consumption typically have a more sporadic usage pattern and may or may 
not be used on the peak day.  In fact, FEI has shown that low users have a much wider range in 
their load factors than higher users.  It is important to note that the load factors are estimated 
for each customer using regression analysis as the utility does not meter the daily loads of each 
customer.  FEI has not found any evidence that would support further segmentation of the 
residential customer group. 
 
FEI has proposed to increase the Basic charge by 5% to better reflect cost causation.  The COSA 
results in customer-related costs of approximately $27.00 per month and includes such things 
as the cost of the meter, meter reading, billing, customer service and a share of the distribution 
system.  A higher Basic charge is also consistent with the practice in other jurisdictions.  
Changing the Basic charge by 5% would increase it from an average of $11.84 per month to an 
average of $12.43. This proposal moves the Basic charge towards the cost resulting from the 
COSA.  A much higher Basic charge could be supported by the COSA but has not been proposed 
based on the other rate design principles. 
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To retain revenue neutrality, the Delivery rate would decline by roughly 0.02%.  While FEI 
considered alternatives to the flat Delivery charge, it is not proposing to make changes at this 
time.  A declining block rate would be consistent with findings that the marginal cost for 
delivery is lower than the average delivery rate, and a declining block rate is found in several 
other jurisdictions in Canada.  It does not, however, align with energy policy or customer 
acceptance.  An inverted block rate is counter to marginal cost findings, is not found in other 
Canadian jurisdictions and is not easy to understand for most customers. 
 
One issue brought up by stakeholders is the issue of Basic charges for low income customers.  
In our experience, low income customers are not necessarily low users of energy.  This is due in 
part to the lack of capital to install more efficient appliances or weatherization measures.  This 
is consistent with the findings of FEI using actual data for its service area.  FEI’s approach to deal 
with low income customers through measures outside of rate design is appropriate. 
 
Finally, FEI is proposing to increase Residential rates to reflect inter-class inequities.  The COSA 
shows that the Residential group is paying less than its cost of service, although the Revenue to 
Cost ratio is still within the target range of 90% to 110%.  To offset the decreases necessary to 
bring other rate classes into the 90% to 110% range of reasonableness, the Residential class is 
the only class that is both below 100% and has revenues sufficient to make up for decreases in 
revenues from other rate groups.  We agree that it is appropriate to increase the Residential 
rate to provide greater interclass equity. 
 
The bill impacts associated with the changes to the Residential rate propose by FEI do not lead 
to any large impacts.  Most customers will see less than a 1% change in their monthly bill as a 
result of the proposal.   
 

Commercial Rates 
 
For the Commercial class, FEI has separate rates for large and small users.  FEI is proposing 
some minor adjustments to the rates to provide a better transition between the two rates.  The 
overall rate structure is otherwise proposed to remain the same, and the current segmentation 
is proposed to remain at a 2,000 GJ breakpoint.  The FEI proposal is appropriate for this 
customer group and reflects the rate design principles. 
 
Commercial customers are split between small and large on the basis of annual consumption of 
2,000 GJ.  FEI looked at the load factors by usage level and the thresholds used for 
segmentation in other jurisdictions and found no compelling arguments to change the level of 
the threshold between the small and large Commercial rates.  Based on stakeholder feedback, 
FEI did look at the impacts of changing the threshold to a lower level.  The benefits of making 
such a change was not significant and would lead to disruption and large bill impacts for many 
customers.  Based on all of the relevant factors, we believe it is appropriate to keep the 
threshold at 2,000 GJ. 
 



 

FORTISBC ENERGY INC.—NATURAL GAS COST OF SERVICE AND RATE REVIEW 32 

Based on the results of the COSA, the revenue to cost ratio for the Commercial group is within 
the range of reasonableness and no interclass adjustment is required. 
 
For the Commercial rate design, the misalignment of bills for customers close to the 2,000 GJ 
range was identified by FEI and rate changes were proposed to eliminate this misalignment.  
The proposal included an increase in the basic charge for both the small and large Commercial 
rates, a decrease in the Delivery rate for the small Commercial rate and an increase in the 
Delivery rate for the large Commercial rate.  Increasing the Basic charge is appropriate given 
the higher customer-related costs resulting from the COSA, and is consistent with the change to 
the Residential group.   
 
The bill impacts associated with the changes to the Commercial rates propose by FEI do not 
lead to any large impacts.  The smallest users may see bill impacts up to 10 percent, but most 
bill impacts are much less than that.   
 

Industrial Rates 
 
The Industrial group contains several different rate schedules.  Changes are being proposed for 
several of the Industrial rates to better reflect cost causation.  No changes in the segmentation 
of the Industrial group are being proposed.  In some cases the rate design is changing, and in 
some cases an adjustment for interclass equity is proposed. 
 
Industrial rates are segmented into different rate groups on the basis of service type, including 
sales vs transport service and firm vs interruptible service.  Gas volume also provides some 
segmentation of the group.  Finally special circumstances, including NGV and seasonal sales are 
used for segmentation.  These different factors are appropriate for the segmentation as they 
impact the costs of serving the various sub-groups.  Because these rates include a demand 
charge, rates already take into account differing load factors by rate group and therefore, 
unlike other groups, load factor is not a factor required to segment the customers even further.  
The segmentation is consistent with that used in other jurisdictions, although for the Industrial 
group the factors included are much more specific to the circumstances of the utility and the 
types of Industrial customers on the system.  FEI is not proposing any changes in the current 
segmentation. 
 
While load factor is not an issue for the segmentation of Industrial customers, it is a significant 
factor to ensuring that rates are equitable between Industrial rate groups.  For Rates 5 and 25 
FEI is proposing to adjust the method for calculating the Daily Demand to better reflect actual 
peak demands and increasing the level of the Demand charge to better reflect the costs 
associated with peak loads and therefore create better equity among customers within the 
rate.  As the current demand charge is lower than the demand-related costs resulting from the 
COSA, an increase in the demand charge is consistent with the COSA.  FEI looked at several 
methods to better align the Daily Demand calculation with actual demand and found that 
applying the current approach but with a different multiplier to balance the ease of 
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understanding and administration along with providing the least anomalous results.  The 
proposed adjustments move the rate closer to cost causation and are appropriate.   
 
FEI is proposing no change to the rate structure for Rates 7 and 27, which are interruptible 
rates.  These rates are not based on the COSA but rather reflect an incentive to encourage 
interruptible service.  We reviewed the approach used by FEI to develop a discount relative to 
the Rate 5/25 rates and found the approach to be reasonable.  Because FEI believes the level of 
the rate is commensurate with the value provided, maintaining the current rate structure with 
the proposed discount is appropriate. 
 
For seasonal service under Rate 4, FEI is not proposing any changes in the rate setting 
approach.  Rate 4 has historically been set on the basis of Rate 5/25, and that approach is 
proposed to continue.  The proposed changes to Rate 5/25 have a corresponding impact on the 
calculations used to develop Rate 4.  Because the rate differential between seasonal and 
standard service is based on differences in value on a seasonal basis, the proposed rate 
structure is appropriate.   
 
FEI’s largest customers are on Rate 22 (including sub-rates 22A and 22B) or under special 
contract with FEI.  Rates 22A and 22B have been closed for some time and FEI proposes to keep 
these rates closed with grandfathering of the current rate structures and accompanying terms 
and conditions.  There are two special contract customers, including the Joint Venture (JV) and 
BC Hydro ICP.  The JV contract expires at the end of 2017 and the BC Hydro ICP contract expires 
in 2022.  At the time of the contract expiration, FEI proposes to place these customers on Rate 
22 to provide consistent rates and service with its other Industrial customers.  The Rate 22 rate 
structure is proposed to remain the same, with a Basic charge, Demand Charge and Delivery 
Charge for firm service.  Rates for interruptible service would exclude the demand charge but 
results in a volumetric Delivery Charge per GJ that includes demand-related costs.  The level of 
the rate is proposed to change to reflect the unit cost arising from the final COSA.   
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Summary and Conclusions 

FEI prepared the COSA for this RDA to reflect the 2016 Rate Review as filed with the 
Commission, with several adjustments made to reflect large upcoming capital projects.  It 
follows the three basic steps of functionalization, classification and allocation.  We have 
reviewed both the COSA methodology and the COSA model itself to determine whether it is 
correct and appropriate.  We find that the COSA follows standard utility practice, is generally 
consistent with past practice for the utility and the results are acceptable for purposes of 
setting just and reasonable rates for the amalgamated utility.   There are a few items where it 
may be beneficial to consider a change in the methodology in future applications, which are 
addressed in previous sections of this report.   

Use of COSA Results 

Results of the COSA provide fully allocated costs for each customer class.  Those costs are then 
compared to the revenues at present rates to determine the revenue to cost ratios.     

The COSA is intended to provide findings on whether any rebalancing should occur between 
customer classes.  It is not intended to set the actual rate levels as that is being done outside of 
this process.  For the cost of gas, the actual rate levels are reviewed and set quarterly based on 
the actual costs of gas purchases.  Midstream rates are generally updated on an annual basis 
outside of the annual revenue requirements process.  For delivery rates, the actual rate levels 
are updated annually on the basis of the RRA.  The method for assigning costs by customer class 
for the cost of gas, midstream costs and delivery costs, including the consolidation of those 
costs, is included with this COSA.  The revenue requirements used for the COSA reflect the 
forecast of gas for 2016 with several adjustments and are not for the forecast period matching 
the implementation of the rates.  Therefore the COSA is most appropriately used as a tool for 
looking at interclass equity and unit costs for rate design.   

While the COSA reflects a 2016 test year, FEI does not intend to implement the proposed rate 
changes until June 1, 2018.  At that time, the rates will reflect the approved revenue 
requirements at that time.  It is typical to have a lag in implementation due to the time required 
for the regulatory process.  The COSA is being used to examine the need for rebalancing 
between customer classes in light of the revenue to cost ratio results and adjustments to rate 
design are proposed that will be applied to the rates that are in place on June 1, 2018.     

Revenue to cost ratios that are above 100% reflect a case where customers are paying more 
than their allocated share of costs, while numbers below 100% apply when customers are 
paying less than allocated costs.  However, use of this 100% mark implies that the results of the 
COSA are completely accurate.  While a COSA is the best method for determining a fair and 
equitable split of costs among customer classes, it relies on a forecast of both costs and sales 
that contain uncertainty, it contains methods that reflect the best estimate of cost causation 
but is subject to some interpretation, and it reflects load factors to determine peak day 



 

FORTISBC ENERGY INC.—NATURAL GAS COST OF SERVICE AND RATE REVIEW 35 

demands that are not metered in many cases.  For all of these reasons, a revenue to cost range, 
sometimes referred to as a “range of reasonableness”, rather than a firm 100% mark is used to 
determine reasonable revenue to cost ratios.   

FEI has proposed using a 90% to 110% revenue to cost ratio “range of reasonableness” for 
setting proposed rates.  We consider this to be a reasonable range for use when considering 
the adjusted revenue to cost ratios for FEI.  While this is a broader range than what is currently 
accepted by the Commission for the electric utilities in B.C., it is consistent with the range 
previously accepted for gas utilities in the Province and the larger range is appropriate in this 
particular case.  Anytime there is greater uncertainty in the COSA results, the resulting revenue 
to cost ratios are less accurate and reliable.  This makes it advisable to use +/- 10% to reflect the 
uncertainty in the COSA.  FEI COSA contains uncertainty due to several factors.   

Gas utilities use peak days that reflect extreme weather planning conditions compared to the 
electric utilities that use actual or forecast loads under normal weather conditions.  While the 
loads used in FEI COSA reflect the cost causation of the system, they contain less certainty than 
the loads used on the electric side.  Because a large portion of costs are allocated on the basis 
of the peak day use per class, having uncertainty in the peak day loads used for allocation 
among the classes will lead to more uncertainty in the COSA results.   

Rate Design Issues 

For all of the rate classes, FEI looked at segmentation of the rate classes, the need to rebalance 
rates on the basis of the revenue to cost ratios in the COSA, and the rate design of each 
individual rate structure. 
 
FEI did not find the need for further segmentation, or changes in the segmentation of the 
customer classes.  We agree that this finding is appropriate. 
 
In terms of rebalancing, FEI has proposed to increase revenues for the residential class by less 
than 1% in order to decrease the revenues for Rate 6 and Rate 22 based on the revenue to cost 
ratios resulting from the COSA.  Note that the Rate 22 levels are set on the basis of costs for the 
group after the two special contract customers are added to the group for ratemaking 
purposes.   
 
Some rate design changes have also been proposed to meet the various rate design principles 
of the utility.  This includes an increase in the basic charge for the residential rate.  For the 
commercial rate the basic charge would increase and energy charges would change to provide a 
smooth transition between the two commercial rates.  For industrial customers the Rate 22 
customers would be combined with two contract customers in the COSA to establish the rates 
going forward.  However, rates for contract customers would not change until the end of the 
current contract.   
 
After reviewing the various rate design changes, we agree that they are appropriate. 
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SUMMARY OF RATE CHANGE Schedule 1

FOR THE YEAR ENDING DECEMBER 31, 2016

($000,000s)

Line 2016

No. Particulars Forecast Cross Reference

(1) (2) (3) (4)

1 VOLUME/REVENUE RELATED

2 Customer Growth and Volume 6.245$                      

3 Change in Other Revenue (0.626)                       5.619$                  

4

5 O&M CHANGES

6 Gross O&M Change 0.780                        

7 Capitalized Overhead Change (0.137)                       0.643                    

8

9 DEPRECIATION EXPENSE

10 Plant Depreciation 6.386                    

11

12 AMORTIZATION EXPENSE

13 CIAC (0.352)                       

14 Deferrals 3.467                        3.115                    

15

16 FINANCING AND RETURN ON EQUITY

17 Financing Rate Changes (9.628)                       

18 Financing Ratio Changes 5.762                        

19 Rate Base Growth 2.243                        (1.623)                   

20

21 TAX EXPENSE

22 Property and Other Taxes 2.021                        

23 Other Income Taxes Changes (2.829)                       (0.808)                   

24

25

26 Revenue Deficiency (Surplus) 13.332$                Schedule 16, Line 12, Column 4

27

28 Margin @ Existing Rates 746.492                Schedule 16, Line 16, Column 3

29 Rate Change 1.79%
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UTILITY RATE BASE Schedule 2

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line 2015 2016

No. Particulars Approved at Revised Rates Change Cross Reference

(1) (2) (3) (4) (5)

1 Plant in Service, Beginning 5,356,070$               5,517,286$               161,216$                  Schedule 6.2, Line 39, Column 3

2 Opening Balance Adjustment -                            -                            -                            

3 Net Additions 160,638                    152,567                    (8,071)                       Schedule 6.2, Line 39, Column 4+5+6

4 Plant in Service, Ending 5,516,708                 5,669,853                 153,145                    

5

6 Accumulated Depreciation Beginning (1,565,971)$              (1,691,556)$              (125,585)$                 Schedule 7.2, Line 39, Column 5

7 Opening Balance Adjustment -                            -                            -                            

8 Net Additions (125,576)                   (119,574)                   6,002                        Schedule 7.2, Line 39, Column 6+7

9 Accumulated Depreciation Ending (1,691,547)                (1,811,130)                (119,583)                   

10

11 CIAC, Beginning (445,070)$                 (425,250)$                 19,820$                    Schedule 9, Line 9, Column 2

12 Opening Balance Adjustment 14,550                      -                            (14,550)                     

13 Net Additions 5,269                        1,022                        (4,247)                       Schedule 9, Line 9, Column 4+5

14 CIAC, Ending (425,251)                   (424,228)                   1,023                        

15

16 Accumulated Amortization Beginning - CIAC 131,682$                  139,013$                  7,331$                      Schedule 9, Line 19, Column 2

17 Opening Balance Adjustment (1,548)                       -                            1,548                        

18 Net Additions 8,879                        8,447                        (432)                          Schedule 9, Line 19, Column 4+5

19 Accumulated Amortization Ending - CIAC 139,013                    147,460                    8,447                        

20

21 Net Plant in Service, Mid-Year 3,514,318$               3,560,724$               46,406$                    

22

23 Adjustment for timing of Capital additions -$                          3,685$                      3,685$                      

24 Capital Work in Progress, No AFUDC 36,377                      35,156                      (1,221)                       

25 Unamortized Deferred Charges 31,570                      32,735                      1,165                        Schedule 11.1, Line 46, Column 10

26 Working Capital 79,936                      61,048                      (18,888)                     Schedule 13, Line 16, Column 3

27 Deferred Income Taxes Regulatory Asset 395,930                    388,446                    (7,484)                       Schedule 15, Line 6, Column 3

28 Deferred Income Taxes Regulatory Liability (395,930)                   (388,446)                   7,484                        Schedule 15, Line 6, Column 3

29 LILO Benefit (817)                          (651)                          166                           

30

31 Mid-Year Utility Rate Base 3,661,384$               3,692,697$               31,313$                    
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FORMULA INFLATION FACTORS Schedule 3

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line

No. Particulars Reference 2014 2015 2016 Cross Reference

(1) (2) (3) (4) (5) (6)

1 Formula Cost Drivers

2 CPI 0.473% 0.879% 0.980%

3 AWE 2.277% 1.646% 2.050%

4 Labour Split

5 Non Labour 45.000% 45.000% 45.000%

6 Labour 55.000% 55.000% 55.000%

7 CPI/AWE (Line 2 x Line 5) + (Line 3 x Line 6) 1.460% 1.301% 1.569%

8 Productivity Factor -1.100% -1.100% -1.100%

9 Net Inflation Factor for Costs Line 7 + Line 8 0.360% 0.201% 0.469%

10

11 Average Customer Growth 0.260% 0.614% 0.567%

12 Inflation Factor for Base Capital (1 + Line 9) x (1 + Line 11) 100.621% 100.816% 101.039%

13

14 Customer Growth Factor -0.688% -5.615% 16.249%

15 Inflation Factor for Growth Capital (1 + Line 9) x (1 + Line 14) 99.669% 94.575% 116.794%
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CAPITAL EXPENDITURES Schedule 4

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line Growth Other Forecast Total

No. Particulars CapEx CapEx CapEx CapEx Cross Reference

(1) (2) (3) (4) (5) (6)

1 2013

2 Base 21,881$        99,243$        

3 2014

4 Net Inflation Factor 99.669% 100.621% Schedule 3, Line 12 & 15, Column 3

5 FEI Formula Capex 21,809          99,859          

6 Reclassify Pension & OPEB from Formula (331)              (1,516)           

7 FEI Net Formula Capex 21,478          98,343          

8 FEVI Capex 8,378            11,518          Note 1

9 FEW Capex 258               142               

10 Total 30,114          110,003        

11 2015

12 Net Inflation Factor 94.575% 100.816% Schedule 3, Line 12 & 15, Column 4

13 Formula Capex 28,479          110,901        

14 2016

15 Net Inflation Factor 116.794% 101.039% Schedule 3, Line 12 & 15, Column 5

16 Formula Capex 33,262$        112,053$      145,315$    

17

18 Capital Tracked Outside of Formula

19 Pension & OPEB (Capital Portion) 4,075$            

20 Biomethane Upgraders -                  

21 Biomethane Interconnect 1,355              

22 NGT Assets 5,488              

23 Total 10,918$          10,918        

24

25 Total Capital Expenditures Net of CIAC 156,233$    

26

27 Contributions in Aid of Construction 6,515          
28 Total Capital Expenditures before CIAC 162,748$    

29

30 Notes

31 1. FEVI growth capex of $8,802 thousand less $424 thousand of pension and OPEBs; FEVI other capex of $13,908 thousand less $2,390 thousand of pension and OPEBs.
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CAPITAL EXPENDITURES TO PLANT RECONCILIATION Schedule 5

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line 2016

No. Particulars Formula Cross Reference

(1) (2) (3)

1 CAPEX

2

3 Growth Capital Expenditures 33,262$                              Schedule 4, Line 16, Column 2

4 Sustainment Capital Expenditures 112,053                              Schedule 4, Line 16, Column 3

5 Forecast Capital Expenditures 10,918                                Schedule 4, Line 23, Column 4

6 CIAC 6,515                                  Schedule 4, Line 27, Column 5

7 Total Regular Capital Expenditures 162,748$                            

8

9 Special Projects and CPCN's

10

11 LMIPSU 28,879$                              

12 Huntingdon Station 300                                     

13 CTS 18,224                                

14 Tilbury Expansion 80,565                                

15 City of Vancouver Biomethane Plant 6,800                                  

16 Total Regular Capital Expenditures 134,768$                            

17

18 Total Capital Expenditures 297,516$                            

19

20

21 RECONCILIATION OF CAPITAL EXPENDITURES TO PLANT

22

23 Regular Capital Expenditures 162,748$                            

24 Add - Capitalized Overheads 32,594                                Schedule 21, Line 30, Column 4

25 Add - AFUDC 1,918                                  

26 Gross Capital Expenditures 197,260                              

27 Change in Work in Progress 840                                     

28 Total Additions to Plant 198,100$                            

29

30 Special Projects and CPCN's 134,768$                            

31 Add - AFUDC 26,674                                

32 Gross Capital Expenditures 161,442                              

33 Change in Work in Progress (154,072)                             

34 Total Additions to Plant 7,370$                                

35

36 Grand Total Additions to Plant 205,470$                            
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PLANT IN SERVICE CONTINUITY SCHEDULE Schedule 6 (2016)

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line

No. Account Particulars 12/31/15 CPCN's  Additions Retirements 12/31/16 Cross Reference

(1) (2) (3) (4) (5) (6) (7) (8)

1 INTANGIBLE PLANT

2 117-00 Utility Plant Acquisition Adjustment -$                  -$                    -$                    -$                      -$                  

3 175-00 Unamortized Conversion Expense 109                   -                      -                      -                        109                   

4 175-00 Unamortized Conversion Expense - Squamish 777                   -                      -                      -                        777                   

5 178-00 Organization Expense 728                   -                      -                      -                        728                   

6 179-01 Other Deferred Charges -                    -                      -                      -                        -                    

7 401-00 Franchise and Consents 297                   -                      -                      -                        297                   

8 402-00 Utility Plant Acquisition Adjustment 62                     -                      -                      -                        62                     

9 402-00 Other Intangible Plant 1,907                -                      -                      -                        1,907                

10 431-00 Mfg'd Gas Land Rights -                    -                      -                      -                        -                    

11 461-00 Transmission Land Rights 53,068              -                      487                     -                        53,555              

12 461-02  Transmission Land Rights - Mt. Hayes 610                   -                      -                      -                        610                   

13 461-10  Transmission Land Rights - Byron Creek 16                     -                      -                      -                        16                     

14 461-13  IP Land Rights Whistler 87                     -                      -                      -                        87                     

15 471-00 Distribution Land Rights 3,079                -                      -                      -                        3,079                

16 471-10 Distribution Land Rights - Byron Creek 1                       -                      -                      -                        1                       

17 402-01 Application Software - 12.5% 108,270            -                      7,174                  (10,931)                 104,513            

18 402-02 Application Software - 20% 27,628              -                      6,260                  (5,632)                   28,256              

19 196,639$          -$                    13,921$              (16,563)$               193,997$          

20

21 MANUFACTURED GAS / LOCAL STORAGE

22 430-00 Manufact'd Gas - Land 31$                   -$                    -$                    -$                      31$                   

23 431-00 Manufact'd Gas - Land Rights -                    -                      -                      -                        -                    

24 432-00 Manufact'd Gas - Struct. & Improvements 998                   -                      -                      -                        998                   

25 433-00 Manufact'd Gas - Equipment 1,095                -                      338                     -                        1,433                

26 434-00 Manufact'd Gas - Gas Holders 2,940                -                      -                      -                        2,940                

27 436-00 Manufact'd Gas - Compressor Equipment 367                   -                      -                      -                        367                   

28 437-00 Manufact'd Gas - Measuring & Regulating Equipment 875                   -                      -                      -                        875                   

29 443-00 Gas Holders - Storage (non-Tilbury, non-Mt. Hayes) -                    -                      -                      -                        -                    

30 440/44  Land in Fee Simple and Land Rights (Tilbury) 15,164              -                      -                      -                        15,164              

31 442-00 Structures & Improvements (Tilbury) 4,959                -                      -                      -                        4,959                

32 443-00 Gas Holders - Storage (Tilbury) 16,499              -                      -                      -                        16,499              

33 446-00 Compressor Equipment (Tilbury) -                    -                      -                      -                        -                    

34 447-00 Measuring & Regulating Equipment (Tilbury) -                    -                      -                      -                        -                    

35 448-00 Purification Equipment (Tilbury) -                    -                      -                      -                        -                    

36 449-00 Local Storage Equipment (Tilbury) 29,773              -                      2,516                  -                        32,289              

37 440/44  Land in Fee Simple and Land Rights (Mount Hayes) 1,083                -                      -                      -                        1,083                

38 442-00 Structures & Improvements (Mount Hayes) 17,310              -                      -                      -                        17,310              

39 443-00 Gas Holders - Storage (Mount Hayes) 60,112              -                      -                      -                        60,112              

40 446-00 Compressor Equipment (Mount Hayes) -                    -                      -                      -                        -                    

41 447-00 Measuring & Regulating Equipment (Mount Hayes) -                    -                      -                      -                        -                    

42 448-00 Purification Equipment (Mount Hayes) -                    -                      -                      -                        -                    

43 448-10 Piping (Mount Hayes) 11,488              -                      -                      -                        11,488              

44 448-20 Pre-treatment (Mount Hayes) 28,714              -                      -                      -                        28,714              

45 448-30 Liquefaction Equipment (Mount Hayes) 28,714              -                      -                      -                        28,714              

46 448-40 Send out Equipment (Mount Hayes) 22,960              -                      -                      -                        22,960              

47 448-50 Sub-station and Electric (Mount Hayes) 21,644              -                      -                      -                        21,644              

48 448-60 Control Room (Mount Hayes) 5,900                -                      -                      -                        5,900                

49 449-00 Local Storage Equipment (Mount Hayes) 6,363                -                      -                      -                        6,363                

50 276,989$          -$                    2,854$                -$                      279,843$          

FEI 2016 Rate Design Application Appendix 6-2

Page 6



FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

PLANT IN SERVICE CONTINUITY SCHEDULE Schedule 6.1 (2016)

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line

No. Account Particulars 12/31/15 CPCN's  Additions Retirements 12/31/16 Cross Reference

(1) (2) (3) (4) (5) (6) (7) (8)

1 TRANSMISSION PLANT

2 460-00 Land in Fee Simple 10,627$            240$                   -$                    -$                      10,867$            

3 461-00 Transmission Land Rights 1                       -                      -                      -                        1                       

4 462-00 Compressor Structures 29,484              -                      -                      -                        29,484              

5 463-00 Measuring Structures 14,015              -                      -                      -                        14,015              

6 464-00 Other Structures & Improvements 6,485                14                       -                      -                        6,499                

7 465-00 Mains 1,168,483         4,775                  14,997                (1,619)                   1,186,636         

8 465-00 Mains - INSPECTION 16,054              -                      2,570                  -                        18,624              

9 465-11 IP Transmission Pipeline - Whistler 42,288              -                      -                      -                        42,288              

10 465-30 Mains - Mt Hayes 6,299                -                      -                      -                        6,299                

11 465-10 Mains - Byron Creek 974                   -                      -                      -                        974                   

12 466-00 Compressor Equipment 178,852            -                      2,865                  (742)                      180,975            

13 466-00 Compressor Equipment - OVERHAUL 3,856                -                      -                      -                        3,856                

14 467-00 Measuring and Regulating Equipment - Mt. Hayes 5,342                -                      -                      -                        5,342                

15 467-00 Measuring & Regulating Equipment 49,540              2,239                  -                      -                        51,779              

16 467-10 Telemetering 13,046              102                     362                     (21)                        13,489              

17 467-31 IP Intermediate Pressure Whistler 313                   -                      -                      -                        313                   

18 467-20 Measuring & Regulating Equipment - Byron Creek 39                     -                      -                      -                        39                     

19 468-00 Communication Structures & Equipment 4,245                -                      -                      -                        4,245                

20 1,549,943$       7,370$                20,794$              (2,382)$                 1,575,725$       

21

22 DISTRIBUTION PLANT

23 470-00 Land in Fee Simple 4,207$              -$                    -$                    -$                      4,207$              

24 471-00 Distribution Land Rights -                    -                      -                      -                        -                    

25 472-00 Structures & Improvements 21,577              -                      -                      -                        21,577              

26 472-10 Structures & Improvements - Byron Creek 107                   -                      -                      -                        107                   

27 473-00 Services 1,064,850         -                      45,268                (3,058)                   1,107,060         

28 474-00 House Regulators & Meter Installations 197,454            -                      -                      (494)                      196,960            

29 477-00 Meters/Regulators Installations 99,443              -                      27,108                -                        126,551            

30 475-00 Mains 1,337,895         -                      29,955                (1,688)                   1,366,162         

31 476-00 Compressor Equipment 1,110                -                      -                      -                        1,110                

32 477-00 Measuring & Regulating Equipment 121,647            -                      9,387                  (1,084)                   129,950            

33 477-00 Telemetering 10,508              -                      1,028                  -                        11,536              

34 477-10 Measuring & Regulating Equipment - Byron Creek 163                   -                      -                      -                        163                   

35 478-10 Meters 237,085            -                      13,866                (7,556)                   243,395            

36 478-20 Instruments 11,944              -                      -                      -                        11,944              

37 479-00 Other Distribution Equipment -                    -                      -                      -                        -                    

38 3,107,990$       -$                    126,612$            (13,880)$               3,220,722$       

39

40 BIO GAS

41 472-00 Bio Gas Struct. & Improvements 652$                 -$                    193$                   -$                      845$                 

42 475-10 Bio Gas Mains – Municipal Land 1,407                -                      516                     -                        1,923                

43 475-20 Bio Gas Mains – Private Land 55                     -                      -                      -                        55                     

44 418-10 Bio Gas Purification Overhaul 20                     -                      -                      -                        20                     

45 418-20 Bio Gas Purification Upgrader 8,153                -                      -                      -                        8,153                

46 477-10 Bio Gas Reg & Meter Equipment 2,159                -                      970                     -                        3,129                

47 478-30 Bio Gas Meters 35                     -                      19                       -                        54                     

48 474-10 Bio Gas Reg & Meter Installations 225                   -                      35                       -                        260                   

49 12,706$            -$                    1,733$                -$                      14,439$            
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PLANT IN SERVICE CONTINUITY SCHEDULE Schedule 6.2 (2016)

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line

No. Account Particulars 12/31/15 CPCN's  Additions Retirements 12/31/16 Cross Reference

(1) (2) (3) (4) (5) (6) (7) (8)

1 Natural Gas for Transportation

2 476-10 NG Transportation CNG Dispensing Equipment 7,581$              -$                    2,006$                -$                      9,587$              

3 476-20 NG Transportation LNG Dispensing Equipment 6,075                -                      -                      -                        6,075                

4 476-30 NG Transportation CNG Foundations 931                   -                      100                     -                        1,031                

5 476-40 NG Transportation LNG Foundations 897                   -                      -                      -                        897                   

6 476-50 NG Transportation LNG Pumps 63                     -                      -                      -                        63                     

7 476-60 NG Transportation CNG Dehydrator 253                   -                      -                      -                        253                   

8 476-70 NG Transportation LNG Dehydrator -                    -                      -                      -                        -                    

9 15,800$            -$                    2,106$                -$                      17,906$            

10

11 GENERAL PLANT & EQUIPMENT

12 480-00 Land in Fee Simple 30,082$            -$                    385$                   -$                      30,467$            

13 481-00 Land Rights -                    -                      -                      -                        -                    

14 482-00 Frame Buildings 16,822              -                      -                      -                        16,822              

15 482-00 Masonry Buildings 118,744            -                      6,079                  (125)                      124,698            

16 482-00 Leasehold Improvement 4,650                -                      198                     (69)                        4,779                

17 483-30 GP Office Equipment 4,686                -                      578                     (524)                      4,740                

18 483-40 GP Furniture 21,543              -                      1,951                  (1,450)                   22,044              

19 483-10 GP Computer Hardware 48,270              -                      9,693                  (10,421)                 47,542              

20 483-20 GP Computer Software 4,519                -                      -                      (732)                      3,787                

21 483-21 GP Computer Software -                    -                      -                      -                        -                    

22 483-22 GP Computer Software -                    -                      -                      -                        -                    

23 484-00 Vehicles 11,958              -                      2,684                  -                        14,642              

24 484-00 Vehicles - Leased 27,602              -                      -                      (1,479)                   26,123              

25 485-10 Heavy Work Equipment 858                   -                      -                      -                        858                   

26 485-20 Heavy Mobile Equipment 2,747                -                      3,850                  -                        6,597                

27 486-00 Small Tools & Equipment 50,673              -                      3,427                  (3,405)                   50,695              

28 487-00 Equipment on Customer's Premises 24                     -                      -                      -                        24                     

29 487-00 VRA Compressor Installation Costs -                    -                      -                      -                        -                    

30 488-00 Telephone 5,747                -                      -                      (1,849)                   3,898                

31 488-00 Radio 8,294                -                      1,235                  (24)                        9,505                

32 489-00 Other General Equipment -                    -                      -                      -                        -                    

33 357,219$          -$                    30,080$              (20,078)$               367,221$          

34

35 UNCLASSIFIED PLANT

36 499-00 Plant Suspense -                    -                      -                      -                        -                    

37 -$                  -$                    -$                    -$                      -$                  

38

39 Total Plant in Service 5,517,286$       7,370$                198,100$            (52,903)$               5,669,853$       

40  

41 Cross Reference Schedule 5,

Line 34,

Column 2

Schedule 5,

Line 28,

Column 2
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

ACCUMULATED DEPRECIATION CONTINUITY SCHEDULE Schedule 7 (2016)

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line Gross Plant for Depreciation Depreciation Cost of
No. Account Particulars  Depreciation  Rate 12/31/15 Expense  Retirements  Removal  Adjustments 12/31/16 Cross Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1 INTANGIBLE PLANT

2 117-00 Utility Plant Acquisition Adjustment -$                    0.00% -$                 -$                -$                -$             -$               -$                  

3 175-00 Unamortized Conversion Expense 109                     0.92% 58                    1                     -                  -               -                 59                     

4 175-00 Unamortized Conversion Expense - Squamish 777                     10.04% 657                  78                   -                  -               -                 735                   

5 178-00 Organization Expense 728                     0.96% 414                  7                     -                  -               -                 421                   

6 179-01 Other Deferred Charges -                      0.00% -                   -                  -                  -               -                 -                    

7 401-00 Franchise and Consents 297                     2.02% 194                  4                     -                  -               -                 198                   

8 402-00 Utility Plant Acquisition Adjustment 62                       0.00% 62                    -                  -                  -               -                 62                     

9 402-00 Other Intangible Plant 1,907                  2.05% 992                  39                   -                  -               -                 1,031                

10 431-00 Mfg'd Gas Land Rights -                      0.00% -                   -                  -                  -               -                 -                    

11 461-00 Transmission Land Rights 53,068                0.00% 1,766               -                  -                  -               -                 1,766                

12 461-02  Transmission Land Rights - Mt. Hayes 610                     0.00% -                   -                  -                  -               -                 -                    

13 461-10  Transmission Land Rights - Byron Creek 16                       0.00% 19                    -                  -                  -               -                 19                     

14 461-13  IP Land Rights Whistler 87                       0.00% 10                    -                  -                  -               -                 10                     

15 471-00 Distribution Land Rights 3,079                  0.00% 238                  -                  -                  -               -                 238                   

16 471-10 Distribution Land Rights - Byron Creek 1                         0.00% 1                      -                  -                  -               -                 1                       

17 402-01 Application Software - 12.5% 108,270              12.50% 52,235             13,534            (10,931)           -               -                 54,838              

18 402-02 Application Software - 20% 27,628                20.00% 12,365             5,526              (5,632)             -               -                 12,259              

19 196,639$            69,011$           19,189$          (16,563)$         -$             -$               71,637$            

20

21 MANUFACTURED GAS / LOCAL STORAGE

22 430-00 Manufact'd Gas - Land 31$                     0.00% -$                 -$                -$                -$             -$               -$                  

23 431-00 Manufact'd Gas - Land Rights -                      0.00% -                   -                  -                  -               -                 -                    

24 432-00 Manufact'd Gas - Struct. & Improvements 998                     3.40% 254                  34                   -                  -               -                 288                   

25 433-00 Manufact'd Gas - Equipment 1,095                  6.54% 198                  72                   -                  -               -                 270                   

26 434-00 Manufact'd Gas - Gas Holders 2,940                  2.35% 443                  69                   -                  -               -                 512                   

27 436-00 Manufact'd Gas - Compressor Equipment 367                     5.19% 94                    19                   -                  -               -                 113                   

28 437-00 Manufact'd Gas - Measuring & Regulating Equipment 875                     15.89% 768                  139                 -                  -               -                 907                   

29 443-00 Gas Holders - Storage (non-Tilbury, non-Mt. Hayes) -                      0.00% -                   -                  -                  -               -                 -                    

30 440/44  Land in Fee Simple and Land Rights (Tilbury) 15,164                0.00% 1                      -                  -                  -               -                 1                       

31 442-00 Structures & Improvements (Tilbury) 4,959                  3.57% 3,320               177                 -                  -               -                 3,497                

32 443-00 Gas Holders - Storage (Tilbury) 16,499                1.93% 11,676             318                 -                  -               -                 11,994              

33 446-00 Compressor Equipment (Tilbury) -                      0.00% -                   -                  -                  -               -                 -                    

34 447-00 Measuring & Regulating Equipment (Tilbury) -                      0.00% -                   -                  -                  -               -                 -                    

35 448-00 Purification Equipment (Tilbury) -                      0.00% -                   -                  -                  -               -                 -                    

36 449-00 Local Storage Equipment (Tilbury) 29,773                4.24% 14,181             1,262              -                  -               -                 15,443              

37 440/44  Land in Fee Simple and Land Rights (Mount Hayes) 1,083                  0.00% -                   -                  -                  -               -                 -                    

38 442-00 Structures & Improvements (Mount Hayes) 17,310                4.00% 3,167               692                 -                  -               -                 3,859                

39 443-00 Gas Holders - Storage (Mount Hayes) 60,112                1.67% 4,599               1,004              -                  -               -                 5,603                

40 446-00 Compressor Equipment (Mount Hayes) -                      0.00% -                   -                  -                  -               -                 -                    

41 447-00 Measuring & Regulating Equipment (Mount Hayes) -                      0.00% -                   -                  -                  -               -                 -                    

42 448-00 Purification Equipment (Mount Hayes) -                      0.00% -                   -                  -                  -               -                 -                    

43 448-10 Piping (Mount Hayes) 11,488                2.50% 1,316               287                 -                  -               -                 1,603                

44 448-20 Pre-treatment (Mount Hayes) 28,714                4.00% 5,263               1,149              -                  -               -                 6,412                

45 448-30 Liquefaction Equipment (Mount Hayes) 28,714                2.50% 3,289               718                 -                  -               -                 4,007                

46 448-40 Send out Equipment (Mount Hayes) 22,960                2.50% 2,630               574                 -                  -               -                 3,204                

47 448-50 Sub-station and Electric (Mount Hayes) 21,644                2.50% 2,479               541                 -                  -               -                 3,020                

48 448-60 Control Room (Mount Hayes) 5,900                  6.68% 1,803               394                 -                  -               -                 2,197                

49 449-00 Local Storage Equipment (Mount Hayes) 6,363                  3.03% 6                      193                 -                  -               -                 199                   

50 276,989$            55,487$           7,642$            -$                -$             -$               63,129$            
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

ACCUMULATED DEPRECIATION CONTINUITY SCHEDULE Schedule 7.1 (2016)

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line Gross Plant for Depreciation Depreciation Cost of
No. Account Particulars  Depreciation  Rate 12/31/15 Expense  Retirements  Removal  Adjustments 12/31/16 Cross Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1 TRANSMISSION PLANT

2 460-00 Land in Fee Simple 10,867$              0.00% 503$                -$                -$                -$             -$               503$                 

3 461-00 Transmission Land Rights 1                         0.00% -                   -                  -                  -               -                 -                    

4 462-00 Compressor Structures 29,484                3.66% 14,532             1,079              -                  -               -                 15,611              

5 463-00 Measuring Structures 14,015                3.37% 6,299               472                 -                  -               -                 6,771                

6 464-00 Other Structures & Improvements 6,499                  2.84% 2,462               185                 -                  -               -                 2,647                

7 465-00 Mains 1,173,258           1.47% 361,730           17,247            (1,619)             -               -                 377,358            

8 465-00 Mains - INSPECTION 16,054                14.72% 6,577               2,363              -                  -               -                 8,940                

9 465-11 IP Transmission Pipeline - Whistler 42,288                1.43% 3,883               605                 -                  -               -                 4,488                

10 465-30 Mains - Mt Hayes 6,299                  1.54% 501                  97                   -                  -               -                 598                   

11 465-10 Mains - Byron Creek 974                     5.03% 1,133               49                   -                  -               -                 1,182                

12 466-00 Compressor Equipment 178,852              2.88% 78,287             5,151              (742)                -               -                 82,696              

13 466-00 Compressor Equipment - OVERHAUL 3,856                  20.17% 1,886               778                 -                  -               -                 2,664                

14 467-00 Measuring and Regulating Equipment - Mt. Hayes 5,342                  3.71% 978                  198                 -                  -               -                 1,176                

15 467-00 Measuring & Regulating Equipment 51,779                4.28% 21,374             2,216              -                  -               -                 23,590              

16 467-10 Telemetering 13,148                0.84% 6,523               110                 (21)                  -               -                 6,612                

17 467-31 IP Intermediate Pressure Whistler 313                     4.15% 76                    13                   -                  -               -                 89                     

18 467-20 Measuring & Regulating Equipment - Byron Creek 39                       0.00% 10                    -                  -                  -               -                 10                     

19 468-00 Communication Structures & Equipment 4,245                  11.35% 4,325               482                 -                  -               -                 4,807                

20 1,557,313$         511,079$         31,045$          (2,382)$           -$             -$               539,742$          

21

22 DISTRIBUTION PLANT

23 470-00 Land in Fee Simple 4,207$                0.00% (9)$                   -$                -$                -$             -$               (9)$                    

24 471-00 Distribution Land Rights -                      0.00% -                   -                  -                  -               -                 -                    

25 472-00 Structures & Improvements 21,577                3.30% 7,974               712                 -                  -               -                 8,686                

26 472-10 Structures & Improvements - Byron Creek 107                     4.67% 48                    5                     -                  -               -                 53                     

27 473-00 Services 1,064,850           2.37% 246,171           25,066            (3,058)             -               -                 268,179            

28 474-00 House Regulators & Meter Installations 197,454              7.36% 66,166             13,664            (494)                -               -                 79,336              

29 477-00 Meters/Regulators Installations 99,443                4.55% 6,951               4,525              -                  -               -                 11,476              

30 475-00 Mains 1,337,895           1.55% 436,085           20,904            (1,688)             -               -                 455,301            

31 476-00 Compressor Equipment 1,110                  26.58% 1,265               295                 -                  -               -                 1,560                

32 477-00 Measuring & Regulating Equipment 121,647              4.71% 43,083             5,730              (1,084)             -               -                 47,729              

33 477-00 Telemetering 10,508                0.26% 6,104               27                   -                  -               -                 6,131                

34 477-10 Measuring & Regulating Equipment - Byron Creek 163                     0.00% 216                  -                  -                  -               -                 216                   

35 478-10 Meters 237,085              7.82% 113,718           17,953            (7,556)             -               -                 124,115            

36 478-20 Instruments 11,944                3.15% 2,427               376                 -                  -               -                 2,803                

37 479-00 Other Distribution Equipment -                      0.00% -                   -                  -                  -               -                 -                    

38 3,107,990$         930,199$         89,257$          (13,880)$         -$             -$               1,005,576$       

39

40 BIO GAS

41 472-00 Bio Gas Struct. & Improvements 652$                   3.78% 31$                  25$                 -$                -$             -$               56$                   

42 475-10 Bio Gas Mains – Municipal Land 1,407                  1.25% 23                    18                   -                  -               -                 41                     

43 475-20 Bio Gas Mains – Private Land 55                       2.44% 3                      1                     -                  -               -                 4                       

44 418-10 Bio Gas Purification Overhaul 20                       13.33% -                   3                     -                  -               -                 3                       

45 418-20 Bio Gas Purification Upgrader 8,153                  6.67% 434                  544                 -                  -               -                 978                   

46 477-10 Bio Gas Reg & Meter Equipment 2,159                  4.72% 134                  102                 -                  -               -                 236                   

47 478-30 Bio Gas Meters 35                       10.00% 4                      4                     -                  -               -                 8                       

48 474-10 Bio Gas Reg & Meter Installations 225                     5.21% 6                      12                   -                  -               -                 18                     

49 12,706$              635$                709$               -$                -$             -$               1,344$              
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

ACCUMULATED DEPRECIATION CONTINUITY SCHEDULE Schedule 7.2 (2016)

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line Gross Plant for Depreciation Depreciation Cost of
No. Account Particulars  Depreciation  Rate 12/31/15 Expense  Retirements  Removal  Adjustments 12/31/16 Cross Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1 Natural Gas for Transportation

2 476-10 NG Transportation CNG Dispensing Equipment 7,581$                4.99% 933$                378$               -$                -$             -$               1,311$              

3 476-20 NG Transportation LNG Dispensing Equipment 6,075                  5.01% 414                  304                 -                  -               -                 718                   

4 476-30 NG Transportation CNG Foundations 931                     4.95% 119                  46                   -                  -               -                 165                   

5 476-40 NG Transportation LNG Foundations 897                     5.05% 98                    45                   -                  -               -                 143                   

6 476-50 NG Transportation LNG Pumps 63                       9.52% 18                    6                     -                  -               -                 24                     

7 476-60 NG Transportation CNG Dehydrator 253                     5.15% 36                    13                   -                  -               -                 49                     

8 476-70 NG Transportation LNG Dehydrator -                      0.00% -                   -                  -                  -               -                 -                    

9 15,800$              1,618$             792$               -$                -$             -$               2,410$              

10

11 GENERAL PLANT & EQUIPMENT

12 480-00 Land in Fee Simple 30,082$              0.00% 17$                  -$                -$                -$             -$               17$                   

13 481-00 Land Rights -                      0.00% -                   -                  -                  -               -                 -                    

14 482-00 Frame Buildings 16,822                5.33% 6,853               897                 -                  -               -                 7,750                

15 482-00 Masonry Buildings 118,744              2.23% 23,153             2,648              (125)                -               -                 25,676              

16 482-00 Leasehold Improvement 4,650                  9.29% 1,676               432                 (69)                  -               -                 2,039                

17 483-30 GP Office Equipment 4,686                  6.67% 3,897               313                 (524)                -               -                 3,686                

18 483-40 GP Furniture 21,543                5.00% 8,484               1,077              (1,450)             -               -                 8,111                

19 483-10 GP Computer Hardware 48,270                20.00% 21,683             9,654              (10,421)           -               -                 20,916              

20 483-20 GP Computer Software 4,519                  12.50% 2,401               565                 (732)                -               -                 2,234                

21 483-21 GP Computer Software -                      0.00% -                   -                  -                  -               -                 -                    

22 483-22 GP Computer Software -                      0.00% -                   -                  -                  -               -                 -                    

23 484-00 Vehicles 11,958                16.04% 4,802               1,918              -                  -               -                 6,720                

24 484-00 Vehicles - Leased 27,602                9.44% 19,923             2,358              (1,479)             -               -                 20,802              

25 485-10 Heavy Work Equipment 858                     6.47% 453                  56                   -                  -               -                 509                   

26 485-20 Heavy Mobile Equipment 2,747                  16.44% 2,014               452                 -                  -               -                 2,466                

27 486-00 Small Tools & Equipment 50,673                5.00% 22,433             2,534              (3,405)             -               -                 21,562              

28 487-00 Equipment on Customer's Premises 24                       8.33% 17                    2                     -                  -               -                 19                     

29 487-00 VRA Compressor Installation Costs -                      0.00% -                   -                  -                  -               -                 -                    

30 488-00 Telephone 5,747                  6.67% 3,759               383                 (1,849)             -               -                 2,293                

31 488-00 Radio 8,294                  6.68% 1,962               554                 (24)                  -               -                 2,492                

32 489-00 Other General Equipment -                      0.00% -                   -                  -                  -               -                 -                    

33 357,219$            123,527$         23,843$          (20,078)$         -$             -$               127,292$          

34

35 UNCLASSIFIED PLANT

36 499-00 Plant Suspense -                      0.00% -                   -                  -                  -               -                 -                    

37 -$                    -$                 -$                -$                -$             -$               -$                  

38

39 Total 5,524,656$         1,691,556$      172,477$        (52,903)$         -$             -$               1,811,130$       

40 Less: Depreciation & Amortization transferred to biomethane BVA (547)                

41 Less: Vehicle Depreciation Allocated To Capital Projects (1,582)             

42 170,348$        

43

44 Cross Reference Schedule 6.2,

Line 39,

Column 3+4
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

NON-REG PLANT CONTINUITY SCHEDULE Schedule 8 (2016)

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line

No. Particulars 12/31/15 CPCN's  Additions Retirements 12/31/16 Cross Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9)

1 Non-Regulated Plant

2 NRB Depreciation @ 0% 1,054$              -$            -$                         -$                      1,054$              

3 NRB Depreciation @ 2.4% 176,594            -              -                           -                        176,594            

4 Mobile Refueling Station 744                   -              -                           -                        744                   

5 -                    

6 Total 178,392$          -$            -$                         -$                      178,392$          

7

8

9

10 NON-REG PLANT ACCUMULATED DEPRECIATION CONTINUITY SCHEDULE

11 FOR THE YEAR ENDING DECEMBER 31, 2016

12 ($000s)

13

14

15 Gross Plant for Depreciation Depreciation Depreciation Cost of
16 Particulars  Depreciation  Rate 12/31/15 Expense  Retirements  Removal 12/31/16  Cross Reference

17 (1) (2) (3) (4) (5) (6) (7) (8) (9)

18

19 Non-Regulated Plant Depreciation

20 NRB Depreciation @ 0% 1,054$                 0.00% 291$                 -$            -$                         -$                      291$                 

21 NRB Depreciation @ 2.4% 176,594               2.40% 112,984            4,238          -                           -                        117,222            

22 Mobile Refueling Station 744                      5.00% 81                     37               -                           -                        118                   

23 -                    

24 Total 178,392$             113,356$          4,275$        -$                         -$                      117,631$          
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

CONTRIBUTIONS IN AID OF CONSTRUCTION CONTINUITY SCHEDULE Schedule 9 (2016)

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line

No. Particulars 12/31/15  Adjustment  Additions  Retirements 12/31/16  Cross Reference 

(1) (2) (3) (4) (5) (6) (7)

1 CIAC

2 Distribution Contributions 268,788$           -$                    6,056$          -$             274,844$       

3 Transmission Contributions 145,125             -                      459               -               145,584         

4 Others 722                    -                      -               -               722                

5 Software Tax Savings - Infrastructure/Custom 5,069                 -                      -               (2,537)          2,532             

6 FEW Contribution for Whistler Pipeline -                     -                      -               -               -                 

7 Government Loans Contribution 5,000                 -                      -               (5,000)          -                 

8 Biomethane 546                    -                      -               -               546                

9 Total 425,250$           -$                    6,515$          (7,537)$        424,228$       

10

11 Amortization

12 Distribution Contributions (88,605)$            -$                    (7,768)$        -$             (96,373)$        

13 Transmission Contributions (45,594)              -                      (2,438)          -               (48,032)          

14 Others (499)                   -                      (108)             -               (607)               

15 Software Tax Savings - Infrastructure/Custom (4,221)                -                      (634)             2,537           (2,318)            

16 FEW Contribution for Whistler Pipeline -                     -                      -               -               -                 

17 Government Loans Contribution -                     -                      -               -               -                 

18 Biomethane (94)                     -                      (36)               -               (130)               

19 Total (139,013)$          -$                    (10,984)$      2,537$         (147,460)$      

20

21 Net CIAC 286,237$           -$                    (4,469)$        (5,000)$        276,768$       

22

23

24 Total CIAC Amortization Expense per Line 19 (10,984)$      

25 Less:  CIAC Amortization Transferred to Biomethane BVA 36                 

26 Net CIAC Amortization Expense (10,948)$      
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

NEGATIVE SALVAGE CONTINUITY SCHEDULE Schedule 10 (2016)

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line Gross Plant for Negative Salv Removal Costs/

No. Account Particulars  Depreciation  Salvage Rate 12/31/15 Provision  Proceeds on Disp. 12/31/16 Cross Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9)

1 MANUFACTURED GAS / LOCAL STORAGE

2 442-00 Structures & Improvements (Tilbury) 4,959$                0.36% 72$                     18$                     -$                            90$                  

3 443-00 Gas Holders - Storage (Tilbury) 16,499                0.40% 264                     66                       -                              330                  

4 449-00 Local Storage Equipment (Tilbury) 29,773                0.35% 379                     104                     -                              483                  

5 51,231$              715$                    188$                    -$                            903$                 

6

7 TRANSMISSION PLANT

8 462-00 Compressor Structures 29,484$              0.18% 413$                    53$                     -$                            466$                 

9 463-00 Measuring Structures 14,015                0.08% 129                     11                       -                              140                  

10 464-00 Other Structures & Improvements 6,499                  0.14% 21                       9                         -                              30                    

11 465-00 Mains 1,173,258           0.10% 8,138                   1,173                   -                              9,311                

12 466-00 Compressor Equipment 178,852              0.28% 2,414                   501                     -                              2,915                

13 467-00 Measuring and Regulating Equipment - Mt. Hayes 5,342                  0.00% 185                     -                      -                              185                  

14 467-00 Measuring & Regulating Equipment 51,779                0.19% 119                     98                       -                              217                  

15 468-00 Communication Structures & Equipment 4,245                  2.11% 357                     90                       -                              447                  

16 1,463,474$         11,776$               1,935$                 -$                            13,711$            

17

18 DISTRIBUTION PLANT

19 472-00 Structures & Improvements 21,577$              0.16% 152$                    35$                     -$                            187$                 

20 473-00 Services 1,064,850           1.17% 6,981                   11,960                 (9,548)                         9,393                

21 474-00 House Regulators & Meter Installations 197,454              0.75% (2,886)                 1,360                   (3,565)                         (5,091)              

22 477-00 Meters/Regulators Installations 99,443                0.60% 997                     597                     -                              1,594                

23 475-00 Mains 1,337,895           0.32% 15,502                 4,154                   (549)                            19,107              

24 476-00 Compressor Equipment 1,110                  11.43% 584                     127                     -                              711                  

25 477-00 Measuring & Regulating Equipment 121,647              0.45% 1,880                   547                     -                              2,427                

26 477-00 Telemetering 10,508                0.00% (12)                      -                      -                              (12)                   

27 478-10 Meters 237,085              0.49% 3,330                   1,113                   -                              4,443                

28 3,091,569$         26,528$               19,893$               (13,661)$                     32,759$            

29

30 BIO GAS

31 475-10 Bio Gas Mains – Municipal Land 1,407$                0.33% 6$                       5$                       -$                            11$                  

32 475-20 Bio Gas Mains – Private Land 55                       0.01% 1                         -                      -                              1                      

33 1,462$                7$                       5$                       -$                            12$                  

34

35 GENERAL PLANT & EQUIPMENT

36 482-00 Frame Buildings 16,822$              0.00% (12)$                    -$                    -$                            (12)$                 

37 482-00 Masonry Buildings 118,744              0.00% (1)                        -                      -                              (1)                     

38 135,566$            (13)$                    -$                    -$                            (13)$                 

39

40 Total 4,743,302$         39,013$               22,021$               (13,661)$                     47,372$            

41

42 Cross Reference Schedule 6 - 6.2,

Column 3+4
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

UNAMORTIZED DEFERRED CHARGES AND AMORTIZATION - RATE BASE Schedule 11 (2016)

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line Opening Bal./ Gross Less Amortization Tax on Mid-Year

No. Particulars 12/31/15 Transfer/Adj. Additions Taxes Expense Rider Rider 12/31/16 Average Cross Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1 Margin Related Deferral Accounts

2 Commodity Cost Reconciliation Account (CCRA) (12,370)$     -$               16,716$   (4,346)$   -$             -$         -$        (0)$           (6,185)$           

3 Midstream Cost Reconciliation Account (MCRA) (9,989)         -                 (23,937)    6,224      -               7,493       (1,948)     (22,157)    (16,073)           

4 Revenue Stabilization Adjustment Mechanism (RSAM) 35,953        -                 -           -          -               (24,293)    6,316      17,976     26,965            

5 Interest on CCRA / MCRA / RSAM / Gas Storage (4,000)         -                 1,372       (357)        149              (161)         42           (2,955)      (3,477)             

6 Revelstoke Propane Cost Deferral Account (198)            -                 268          (70)          -               -           -          0              (99)                  

7 SCP Mitigation Revenues Variance Account (834)            -                 -           -          544              -           -          (290)         (562)                

8 8,563$        -$               (5,581)$    1,451$    692$            (16,961)$  4,410$    (7,426)$    569$               

9 Energy Policy Deferral Accounts

10 Energy Efficiency & Conservation (EEC) 61,769$      9,633$           15,000$   (3,900)$   (8,365)$        -$         -$        74,138$   72,770$          

11 NGV Conversion Grants 56               -                 45            (12)          (16)               -           -          73            65                   

12 Emissions Regulations 3                 -                 -           -          -               -           -          3              3                     

13 NGT Incentives 15,664        -                 5,498       (1,429)     (1,845)          -           -          17,888     16,776            

14 CNG and LNG Recoveries (332)            -                 -           -          332              -           -          -           (166)                

15 77,160$      9,633$           20,543$   (5,341)$   (9,893)$        -$         -$        92,102$   89,447$          

16 Non-Controllable Items Deferral Accounts

17 Pension & OPEB Variance 6,861$        -$               -$         -$        (6,771)$        -$         -$        90$          3,476$            

18 BCUC Levies Variance 423             -                 -           -          (423)             -           -          (0)             211                 

19 Customer Service Variance Account (10,371)       -                 -           -          3,456           -           -          (6,915)      (8,643)             

20 Pension & OPEB Funding (214,316)     -                 (10,565)    -          -               -           -          (224,881)  (219,598)         

21 US GAAP Pension & OPEB Funded Status 148,811      -                 -           -          -               -           -          148,811   148,811          

22 (68,592)$     -$               (10,565)$  -$        (3,737)$        -$         -$        (82,894)$  (75,743)$         
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

UNAMORTIZED DEFERRED CHARGES AND AMORTIZATION - RATE BASE Schedule 11.1 (2016)

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line Opening Bal./ Gross Less Amortization Tax on Mid-Year

No. Particulars 12/31/15 Transfer/Adj. Additions Taxes Expense Rider Rider 12/31/16 Average Cross Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1 Application Costs Deferral Accounts

2 2014-2019 PBR Requirements 990$           -$               -$         -$        (247)$           -$         -$        743$        866$               

3 2014 Long Term Resource Plan Application 50               -                 -           -          (50)               -           -          (0)             25                   

4 AES Inquiry Cost 254             -                 -           -          (132)             -           -          123          189                 

5 Generic Cost of Capital Application 11               -                 -           -          (11)               -           -          (0)             5                     

6 2016 Cost of Capital Application 231             -                 300          (78)          -               -           -          453          342                 

7 Amalgamation and Rate Design Application Costs 522             -                 -           -          (490)             -           -          32            277                 

8 2015-2019 Annual Review Costs 222             -                 200          (52)          (222)             -           -          148          185                 

9 2017 Rate Design Application 111             -                 500          (130)        -               -           -          481          296                 

10 2017 Long Term Resource Plan Application -              -                 505          (131)        -               -           -          374          187                 

11 LMIPSU Application Costs -              1,047             -           -          (349)             -           -          698          873                 

12 Huntingdon CPCN Application Costs -              -                 -           -          -               -           -          -           -                  

13 2015 System Extension Application 241             -                 -           -          (120)             -           -          120          180                 

14 BERC Rate Methodology Application 56               -                 -           -          (56)               -           -          -           28                   

15 2,687$        1,047$           1,505$     (391)$      (1,676)$        -$         -$        3,172$     3,453$            

16 Other Deferral Accounts

17 Whistler Pipeline Conversion 10,151$      -$               -$         -$        (745)$           -$         -$        9,406$     9,779$            

18 2010-2011 Customer Service O&M and COS 14,560        -                 -           -          (3,251)          -           -          11,309     12,934            

19 Gas Asset Records Project 1,237          -                 1,770       (460)        (516)             -           -          2,031       1,634              

20 BC OneCall Project 840             -                 350          (91)          (358)             -           -          741          791                 

21 Gains and Losses on Asset Disposition 32,402        -                 -           -          (3,986)          -           -          28,416     30,409            

22 Negative Salvage Provision/Cost (38,589)       -                 13,661     -          (22,020)        -           -          (46,948)    (42,769)           

23 TESDA Overhead Allocation Variance 296             -                 -           -          (296)             -           -          -           148                 

24 PCEC Start Up Costs 920             -                 -           -          (88)               -           -          832          876                 

25 Huntingdon CPCN Pre-Feasibility Costs -              360                -           -          (120)             -           -          240          300                 

26 LMIPSU Development Costs -              2,382             -           -          (794)             -           -          1,588       1,985              

27 21,818$      2,742$           15,781$   (551)$      (32,174)$      -$         -$        7,615$     16,087$          

28 Residual Deferred Accounts

29 Depreciation Variance -              -                 -           -          -               -           -          -           -                  

30 BFI Costs and Recoveries (193)$          -$               -$         -$        -$             -$         -$        (193)$       (193)$              

31 Fuelling Stations Variance Account 53               -                 -           -          (53)               -           -          -           26                   

32 US GAAP Transitional Costs (70)              -                 -           -          70                -           -          -           (35)                  

33 Residual Delivery Rate Riders -              8                    -           -          (8)                 -           -          -           4                     

34 Property Tax Deferral (1,456)         -                 -           -          1,448           -           -          (8)             (732)                

35 Interest Variance (338)            -                 -           -          338              -           -          -           (169)                

36 Interest Variance - Funding benefits via Customer Deposits 40               -                 -           -          (40)               -           -          0              20                   

37 Tax Variance Account -              -                 -           -          -               -           -          -           -                  

38 NGV for Transportation Application -              -                 -           -          -               -           -          -           -                  

39 Rate Schedule 16 Application Costs -              -                 -           -          -               -           -          -           -                  

40 Gas Cost Variance Account (GCVA) -              -                 -           -          -               -           -          -           -                  

41 FEW 2014 Revenue Surplus/Deficiency -              -                 -           -          -               -           -          -           -                  

42 Capital Contribution to FEVI -              -                 -           -          -               -           -          -           -                  

43 FEI 2014 Rates Deficiency -              -                 -           -          -               -           -          -           -                  

44 (1,965)$       8$                  -$         -$        1,756$         -$         -$        (201)$       (1,079)$           

45

46 Total 39,671$      13,431$         21,683$   (4,833)$   (45,033)$      (16,961)$  4,410$    12,368$   32,735$          
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

UNAMORTIZED DEFERRED CHARGES AND AMORTIZATION - NON-RATE BASE Schedule 12 (2016)

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line Opening Bal./ Gross Less Amortization Tax on Mid-Year

No. Particulars 12/31/15 Transfer/Adj. Additions Taxes Expense Rider Rider 12/31/16 Average Cross Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1 Non-Rate Base

2 Biomethane Variance Account 1,096$        -$              -$        -$        -$             -$        -$         1,096$     1,096$            

3 EEC Incentives for AES / TES -              -                -          -          -               -          -           -           -                 

4 KORP Feasibility Costs 479             -                -          -          -               -          -           479          479                 

5 EEC-Incentives 9,633          (9,633)           -          -          -               -          -           -           -                 

6 US GAAP Uncertain Tax Positions 466             -                -          -          -               -          -           466          466                 

7 Mark to Market - Hedging Transactions 11,165        -                -          -          -               -          -           11,165     11,165            

8 Huntingdon CPCN Application Costs -              -                -          -          -               -          -           -           -                 

9 Huntingdon CPCN Pre-Feasibility Costs 360             (360)              -          -          -               -          -           -           -                 

10 Amalgamation Regulatory Account 961             -                12           -          -               (656)        170          488          725                 

11 2014-2019 Earning Sharing Account (4,086)         -                (122)        -          4,208           -          -           0              (2,043)            

12 Flow-Through Account (713)            -                (21)          -          734              -          -           -           (357)               

13 Phase-In-Rider Balancing Account 1,061          -                -          -          -               (1,434)     373          -           531                 

14 2016 Cost of Capital Application -              -                -          -          -               -          -           -           -                 

15 LMIPSU Application Costs 1,047          (1,047)           -          -          -               -          -           -           -                 

16 LMIPSU Development Costs 2,382          (2,382)           -          -          -               -          -           0              0                    

17 PEC Pipeline Development Costs and Commitment Fees 8,479          -                -          -          -               -          -           8,479       8,479              

18 Rate Stabilization Deferral Account (RSDA) (45,467)       -                (499)        130         -               43,009    (11,182)    (14,009)    (29,738)          

19 FEW Rider B Refund Deferral 8                 (8)                  -          -          -               -          -           -           -                 

20 Total Non Rate Base Deferral Accounts (13,128)$     (13,431)$       (630)$      130$       4,943$         40,919$  (10,639)$  8,164$     (9,197)$          
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

WORKING CAPITAL ALLOWANCE Schedule 13

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line 2015 2016

No. Particulars Approved Forecast Change Cross Reference

(1) (2) (3) (4) (5)

1 Cash Working Capital

2 Cash Working Capital 11,837$                    13,263$        1,426$                Schedule 14, Line 29, Column 5

3

4 Less: Funds Available

5 Average Customer Deposits -                            -                -                     

6 Reserve for bad debts (7,927)                       (5,597)           2,330                  

7 Employee Withholdings (5,292)                       (5,537)           (245)                   

8

9 Other Working Capital Items

10 Construction Advances (13)                            (13)                -                     

11 Transmission Line Pack Gas 2,251                        2,332            81                       

12 Gas In Storage 77,811                      55,331          (22,480)              

13 Inventory - Materials and Supplied 1,567                        1,567            0                         

14 Refundable Contributions (298)                          (298)              -                     

15

16 Total 79,936$                    61,048$        (18,888)$            
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

CASH WORKING CAPITAL Schedule 14

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Weighted

Line 2016 Lag (Lead) Average

No. Particulars at Revised Rates Days Extended Lag (Lead) Days Cross Reference

(1) (2) (3) (4) (5) (6)

1 REVENUE

2 Sales Revenue

3 Residential & Commercial Tariff Revenue 1,094,405$            38.4            41,977,040$         

4 Industrial Tariff Revenue 86,719                   45.1            3,913,235             

5 Other Tariff Revenue 71,371                   43.5            3,104,900             

6

7 Other Revenue

8 Late Payment Charges 2,314                     38.3            88,638                  

9 Connection Charges 3,060                     38.4            117,382                

10 Other Utility Income 21,521                   37.4            805,373                

11

12 Total 1,279,390$            50,006,568$         39.1                        

13

14 EXPENSES

15 Energy Purchases 477,714$               (40.2)           (19,204,103)$        

16 Operating and Maintenance 238,067                 (25.5)           (6,070,709)            

17 Property Taxes 63,043                   (2.0)             (126,086)               

18 Franchise Fees 8,279                     (420.3)         (3,479,664)            

19 Carbon Tax 181,416                 (29.1)           (5,279,212)            

20 GST 10,735                   (38.8)           (416,513)               

21 PST 4,539                     (37.1)           (168,379)               

22 Income Tax 46,173                   (15.2)           (701,830)               

23

24 Total 1,029,966$            (35,446,496)$        (34.4)                       

25

26 Net Lag (Lead) Days 4.7                          

27 Total Expenses 1,029,966$             

28

29 Cash Working Capital 13,263$                  
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

DEFERRED INCOME TAX LIABILITY / ASSET Schedule 15

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line 2015 2016

No. Particulars Approved Forecast Change Cross Reference

(1) (2) (3) (4) (5)

1 Total DIT Liability- After Tax (293,874)$          (285,802)$          8,072$               

2 Tax Gross Up (103,253)            (100,417)            2,836                 

3 DIT Liability/Asset - End of Year (397,127)$          (386,219)$          10,908$             

4 DIT Liability/Asset - Opening Balance (394,733)            (390,672)            4,061                 

5

6 DIT Liability/Asset - Mid Year (395,930)$          (388,446)$          7,484$               
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

UTILITY INCOME AND EARNED RETURN Schedule 16

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line 2015 2016 Forecast

No. Particulars Approved at Existing Rates Revised Revenue at Revised Rates Change Cross Reference

(1) (2) (3) (4) (5) (6) (7)

1 ENERGY VOLUMES

2 Sales Volume (TJ) 124,737              121,772                121,772                 (2,965)              

3 Transportation Volume (TJ) 82,649                86,003                  86,003                   3,354                

4 207,386              207,775                -                      207,775                 389                   Schedule 18, Line 25, Column 3

5

6 REVENUE AT EXISTING RATES

7 Sales 1,267,517$         1,102,916$           -$                    1,102,916$            (164,601)$         

8 Deficiency (Surplus) 4,488                  -                       11,610                11,610                   7,122                

9 RSAM Revenue -                       -                      -                        -                   

10 Transportation 120,575              121,289                -                      121,289                 714                   

11 Deficiency (Surplus) 642                     -                       1,722                  1,722                     1,080                

12 Total 1,393,222           1,224,205             13,332                1,237,537              (156,765)           Schedule 19, Line 31, Column 8

13

14 COST OF ENERGY 640,486              477,714                -                      477,714                 (162,772)           Schedule 17, Line 25, Column 3

15

16 MARGIN 752,736              746,492                13,332                759,823                 7,087                

17

18 EXPENSES

19 O&M Expense (net) 237,424              238,067                -                      238,067                 643                   Schedule 21, Line 31, Column 4

20 Depreciation & Amortization 189,989              199,490                -                      199,490                 9,501                Schedule 22, Line 14, Column 3

21 Property Taxes 61,015                63,036                  -                      63,036                   2,021                Schedule 23, Line 8, Column 3

22 Other Revenue (41,226)               (41,852)                -                      (41,852)                  (626)                 Schedule 20, Line 12, Column 3

23 Utility Income Before Income Taxes 305,534              287,751                13,332                301,082                 (4,452)              

24

25 Income Taxes 49,002                42,706                  3,467                  46,173                   (2,829)              Schedule 24, Line 13, Column 3

26

27 EARNED RETURN 256,532$            245,045$              9,865$                254,909$               (1,623)$             Schedule 26, Line 5, Column 7

28

29 UTILITY RATE BASE 3,661,384$         3,692,649$           3,692,697$            31,313$            Schedule 2, Line 31, Column 3

30 RATE OF RETURN ON UTILITY RATE BASE 7.01% 6.64% 6.90% -0.10% Schedule 26, Line 5, Column 6
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

COST OF ENERGY Schedule 17

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line 2015 2016

No. Particulars Approved Forecast Change Cross Reference

(1) (2) (3) (4) (5)

1 COST OF GAS

2 Residential

3 Rate Schedule 1 379,106$              287,645$        (91,461)$           

4 Commercial

5 Rate Schedule 2 146,170                111,133          (35,037)             

6 Rate Schedule 3 95,837                  67,784            (28,053)             

7 Rate Schedule 23 111                       182                 71                     

8 Industrial

9 Rate Schedule 4 674                       432                 (242)                  

10 Rate Schedule 5 15,676                  7,219              (8,457)               

11 Rate Schedule 6 212                       136                 (76)                    

12 Rate Schedule 7 192                       514                 322                   

13 Rate Schedule 22 - Firm Service 153                       225                 72                     

14 Rate Schedule 22 - Interruptible Service 154                       268                 114                   

15 Rate Schedule 25 158                       241                 83                     

16 Rate Schedule 27 90                         131                 41                     

17 Bypass and Special Rates

18 Rate Schedule 22 - Firm Service 98                         125                 27                     

19 Rate Schedule 25 12                         13                   1                       

20 Rate Schedule 46 1,826                    1,662              (164)                  

21 Byron Creek -                        -                  -                    

22 Burrard Thermal 17                         4                     (13)                    

23 BC Hydro ICP -                        -                  -                    

24 VIGJV -                        -                  -                    

25 Total 640,486$              477,714$        (162,772)$         
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

VOLUME AND REVENUE Schedule 18

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line 2015 2016

No. Particulars Approved Forecast Change Cross Reference

(1) (2) (3) (4) (5)

1 ENERGY VOLUME SOLD (TJ)

2 Residential

3 Rate Schedule 1 73,067.8              72,466.1         (601.7)                    

4 Commercial

5 Rate Schedule 2 28,107.6              28,012.1         (95.5)                      

6 Rate Schedule 3 19,210.3              18,121.3         (1,089.0)                 

7 Rate Schedule 23 8,255.0                8,968.8           713.8                      

8 Industrial

9 Rate Schedule 4 145.7                   129.9              (15.8)                      

10 Rate Schedule 5 3,394.5                2,172.7           (1,221.8)                 

11 Rate Schedule 6 50.5                     46.8                (3.7)                        

12 Rate Schedule 7 41.5                     154.6              113.1                      

13 Rate Schedule 22 - Firm Service 10,603.8              9,878.9           (724.9)                    

14 Rate Schedule 22 - Interruptible Service 12,535.4              17,616.4         5,081.0                   

15 Rate Schedule 25 13,267.2              13,490.2         223.0                      

16 Rate Schedule 27 6,636.0                6,536.7           (99.3)                      

17 Bypass and Special Rates

18 Rate Schedule 22 - Firm Service 7,260.0                8,395.8           1,135.8                   

19 Rate Schedule 25 895.2                   850.9              (44.3)                      

20 Rate Schedule 46 719.2                   668.7              (50.5)                      

21 Byron Creek 2,940.3                375.4              (2,564.9)                 

22 Burrard Thermal 1,276.3                186.4              (1,089.9)                 

23 BC Hydro ICP 14,600.0              14,945.0         345.0                      

24 VIGJV 4,380.0                4,758.0           378.0                      

25 Total 207,386.3            207,774.7       388.4                      

26

27 REVENUE AT EXISTING RATES

28 Residential

29 Rate Schedule 1 814,408$             722,183$        (92,225)$                

30 Commercial

31 Rate Schedule 2 267,664               232,810          (34,854)                  

32 Rate Schedule 3 159,270               127,933          (31,337)                  

33 Rate Schedule 23 27,692                 30,021            2,329                      

34 Industrial

35 Rate Schedule 4 941                      689                 (252)                       

36 Rate Schedule 5 24,991                 13,435            (11,556)                  

37 Rate Schedule 6 449                      354                 (95)                         

38 Rate Schedule 7 279                      773                 494                         

39 Rate Schedule 22 - Firm Service 9,068                   6,149              (2,919)                    

40 Rate Schedule 22 - Interruptible Service 13,211                 17,857            4,646                      

41 Rate Schedule 25 31,453                 30,052            (1,401)                    

42 Rate Schedule 27 9,991                   9,902              (89)                         

43 Bypass and Special Rates

44 Rate Schedule 22 - Firm Service 839                      846                 7                             

45 Rate Schedule 25 703                      435                 (268)                       

46 Rate Schedule 46 4,003                   4,739              736                         

47 Byron Creek 1,560                   44                   (1,516)                    

48 Burrard Thermal 9,965                   8,314              (1,651)                    

49 BC Hydro ICP 12,527                 13,097            570                         

50 VIGJV 4,208                   4,572              364                         

51 Total 1,393,222$          1,224,205$     (169,017)$              

FEI 2016 Rate Design Application Appendix 6-2

Page 23



FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

MARGIN AND REVENUE AT EXISTING AND REVISED RATES Schedule 19

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

2015 2016 Forecast 2016 Forecast Average

Line Approved Margin at Effective Margin at Revenue at Effective Revenue at Number of

No. Particulars Margin Existing Rates Increase Revised Rates Existing Rates Increase Revised Rates Customers Terajoules Cross Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1 NON - BYPASS

2 Residential

3 Rate Schedule 1 435,303$          434,537$          8,095$               442,632$        722,183$          8,095$              730,278$           886,652             72,466.1        

4 Commercial

5 Rate Schedule 2 121,494            121,677            2,266                 123,943          232,810            2,266                235,076             84,737               28,012.1        

6 Rate Schedule 3 63,434              60,149              1,119                 61,268            127,933            1,119                129,052             5,040                 18,121.3        

7 Rate Schedule 23 27,580              29,839              553                    30,392            30,021              553                   30,574               1,669                 8,968.8          

8 Industrial

9 Rate Schedule 4 267                   256                   5                        261                 689                   5                       694                    18                      129.9             

10 Rate Schedule 5 9,315                6,217                116                    6,333              13,435              116                   13,551               230                    2,172.7          

11 Rate Schedule 6 236                   219                   4                        223                 354                   4                       358                    15                      46.8               

12 Rate Schedule 7 87                     258                   5                        263                 773                   5                       778                    5                        154.6             

13 Rate Schedule 22 - Firm Service 8,914                5,925                110                    6,035              6,149                110                   6,259                 14                      9,878.9          

14 Rate Schedule 22 - Interruptible Service 13,057              17,590              326                    17,916            17,858              326                   18,184               26                      17,616.4        

15 Rate Schedule 25 31,296              29,812              553                    30,365            30,052              553                   30,605               566                    13,490.2        

16 Rate Schedule 27 9,901                9,771                180                    9,951              9,902                180                   10,082               108                    6,536.7          

17 Total Non-Bypass 720,885$          716,250$          13,332$             729,581$        1,192,159$       13,332$            1,205,491$        979,080             177,594.5      

18

19

20 BYPASS & SPECIAL

21 Rate Schedule 22 - Firm Service 740$                 721$                 -$                   721$               846$                 -$                  846$                  6                        8,395.8          

22 Rate Schedule 25 691                   422                   -                     422                 435                   -                    435                    4                        850.9             

23 Rate Schedule 46 2,177                3,076                -                     3,076              4,739                -                    4,739                 13                      668.7             

24 Byron Creek 1,560                44                     -                     44                   44                     -                    44                      1                        375.4             

25 Burrard Thermal 9,948                8,310                -                     8,310              8,314                -                    8,314                 1                        186.4             

26 BC Hydro ICP 12,527              13,097              -                     13,097            13,097              -                    13,097               1                        14,945.0        

27 VIGJV 4,208                4,572                -                     4,572              4,572                -                    4,572                 1                        4,758.0          

28 Total Bypass & Special 31,851$            30,242$            -$                   30,242$          32,047$            -$                  32,047$             27                      30,180.2        

29

30

31 Total 752,736$          746,492$          13,332$             759,823$        1,224,205$       13,332$            1,237,537$        979,107             207,774.7      

32

33 Effective Increase 1.79% 1.09%
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

OTHER REVENUE Schedule 20

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line 2015 2016

No. Particulars Approved Forecast Change Cross Reference

(1) (2) (3) (4) (5)

1 Late Payment Charge 2,542$                         2,314$               (228)$                   

2 Connection Charge 3,033                           3,060$               27                        

3 NSF Returned Cheque Charges 89                                88$                    (1)                         

4 Other Recoveries 202                              202$                  -                       

5 SCP Third Party Revenue 15,035                         14,957$             (78)                       

6 NGT Tanker Rental Revenue 215                              209$                  (6)                         

7 NGT Overhead and Marketing Recovery 227                              263$                  36                        

8 Biomethane Other Revenue (70)                               294$                  364                      

9 LNG Mitigation Revenue from FEI 18,039                         18,039$             -                       

10 CNG & LNG Service Revenues 1,914                           2,426$               512                      

11

12 Total 41,226$                       41,852$             626$                    
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

OPERATING AND MAINTENANCE EXPENSE Schedule 21

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line Formula Forecast Total

No. Particulars O&M O&M O&M Cross Reference

(1) (2) (3) (4) (5)

1 2013

2 Base O&M 228,020$      

3 Less: O&M tracked outside of Formula (30,721)         

4 O&M Subject to Formula 197,299        

5 2014

6 Net Inflation Factor 100.621% Schedule 3, Line 12, Column 3

7 FEI Formula O&M 198,524        

8 Add: FEVI/FEW Base O&M 38,498          

9 Less: FEVI Pension & OPEB's (2,016)           

10 Less: FEVI Insurance (1,250)           

11 Less: FEVI NGT Station O&M (44)                

12 Total 233,712        

13 2015

14 Net Inflation Factor 100.816% Schedule 3, Line 12, Column 4

15 Formula O&M 235,619        

16 2016

17 Net Inflation Factor 101.039% Schedule 3, Line 12, Column 5

18 Formula O&M 238,068$      238,068$    

19

20 O&M Tracked Outside of Formula

21 Pension & OPEB (O&M Portion) 24,218$          

22 Insurance 6,275              

23 Biomethane O&M 1,022              

24 NGT Stations O&M 1,167              

25 LNG Production O&M 870                 

26 Total 33,552$          33,552        

27

28 Total Gross O&M 271,620$    

29 O&M Transferred to Biomethane BVA (959)           

30 Capitalized Overhead (32,594)      
31 Net O&M Expense 238,067$    
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

DEPRECIATION AND AMORTIZATION EXPENSE Schedule 22

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line 2015 2016

No. Particulars Approved Forecast Change Cross Reference

(1) (2) (3) (4) (5)

1 Depreciation

2 Depreciation Expense 165,608$           172,477$          6,869$          Schedule 7.2, Line 39, Column 6

3 Depreciation transferred to BVA (171)                   (547)                  (376)              Schedule 7.2, Line 40, Column 6

4 Vehicle Depreciation allocated to Capital Projects (1,475)                (1,582)               (107)              Schedule 7.2, Line 41, Column 6

5 163,962             170,348            6,386            

6

7 Amortization

8 Rate Base deferrals 39,522$             45,033$            5,511$          Schedule 11.1, Line 46, Column 6

9 Non-Rate Base deferrals (2,899)                (4,943)               (2,044)           Schedule 12, Line 20, Column 6

10 CIAC (10,596)              (10,984)             (388)              Schedule 9, Line 19, Column 4

11 CIAC Amortization transferred to BVA 36                     36                 Schedule 9, Line 25, Column 4

12 26,027               29,142              3,115            

13

14 Total 189,989$           199,490$          9,501$          
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

PROPERTY AND SUNDRY TAXES Schedule 23

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line 2015 2016

No. Particulars Approved Forecast Change Cross Reference

(1) (2) (3) (4) (5)

1 General School and Other 47,550$              49,521$             1,971$           

2 1% In-Lieu of Municipal Taxes 13,465                13,522               57                  

3

4 Total 61,015$              63,043$             2,028$           

5

6 Total Property Tax Expense per Line 4 63,043$             

7 Less:  Property Tax Transferred to Biomethane BVA (7)                       

8 Net Property Tax Expense 63,036$             
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

INCOME TAXES Schedule 24

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line 2015 2016

No. Particulars Approved Forecast Change Cross Reference

(1) (2) (3) (4) (5)

1 EARNED RETURN 256,532$           254,909$           (1,623)$         Schedule 16, Line 27, Column 5

2 Deduct: Interest on Debt (133,189)            (130,511)           2,678             Schedule 26, Line 1+2, Column 7

3 Adjustments to Taxable Income 16,123               7,017                 (9,106)           Schedule 24, Line 38

4 Accounting Income After Tax 139,466$           131,415$           (8,051)$         

5

6 1 - Current Income Tax Rate 74.00% 74.00% 0.00%

7 Taxable Income 188,468$           177,588$           (10,880)$       

8

9 Current Income Tax Rate 26.00% 26.00% 0.00%

10 Income Tax - Current 49,002$             46,173$             (2,829)$         

11

12 Previous Year Adjustment -                     -                    -                

13 Total Income Tax 49,002$             46,173$             (2,829)$         

14

15

16 ADJUSTMENTS TO TAXABLE INCOME

17 Addbacks:

18 Non-tax Deductible Expenses 992$                  1,000$               8$                  

19 Depreciation 163,962             170,348             6,386             Schedule 22, Line 5, Column 3

20 Amortization of Deferred Charges 36,623               40,090               3,467             Schedule 22, Line 8+9, Column 3

21 Amortization of Debt Issue Expenses 925                    879                    (46)                

22 Vehicles: Interest & Capitalized Depreciation 1,726                 1,791                 65                  

23 Pension Expense 21,394               18,969               (2,425)           

24 OPEB Expense 10,343               10,938               595                

25 Biomethane Other Revenue 70                      (294)                  (364)              Schedule 20, Line 8, Column 3

26

27 Deductions:

28 Capital Cost Allowance (156,972)            (174,396)           (17,424)         Schedule 25, Line 24, Column 6

29 CIAC Amortization (10,596)              (10,948)             (352)              Schedule 22, Line 10+11, Column 3

30 Cumulative Eligible Capital Allowance (1,815)                (1,736)               79                  

31 Debt Issue Costs (578)                   (1,233)               (655)              

32 Vehicle Lease Payment (2,747)                (2,567)               180                

33 Pension Contributions (17,285)              (15,903)             1,382             

34 OPEB Contributions (3,199)                (3,487)               (288)              

35 Overheads Capitalized Expensed for Tax Purposes (10,819)              (10,865)             (46)                

36 Removal Costs (14,009)              (13,661)             348                Schedule 11.1, Line 22, Column 4

37 Major Inspection Costs (1,892)                (1,908)               (16)                

38 Total 16,123$             7,017$               (9,106)$         
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

CAPITAL COST ALLOWANCE Schedule 25

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Line CCA 12/31/2015 2016 2016 12/31/2016

No. Class Rate UCC Balance Adjustments Additions CCA UCC Balance

(1) (2) (3) (4) (5) (6) (7)

1 1(a) 4% 1,177,103$                  -$                            2,450$                        (47,133)$                     1,132,420$                  

2 1(b) 6% 59,176                        -                              6,436                          (3,744)                         61,868                        

3 2 6% 118,369                      -                              -                              (7,102)                         111,267                      

4 3 5% 2,182                          -                              -                              (109)                            2,073                          

5 6 10% 113                             -                              -                              (11)                              102                             

6 7 15% 16,452                        -                              2,184                          (2,632)                         16,004                        

7 8 20% 27,126                        -                              7,161                          (6,141)                         28,146                        

8 10 30% 6,130                          -                              2,683                          (2,242)                         6,571                          

9 12 100% 6,476                          -                              13,065                        (13,009)                       6,532                          

10 13 manual 3,456                          -                              196                             (415)                            3,237                          

11 14 manual 178                             -                              -                              (25)                              153                             

12 17 8% 1,586                          -                              -                              (127)                            1,459                          

13 38 30% 1,359                          -                              3,850                          (985)                            4,224                          

14 39 25% -                              -                              -                              -                              -                              

15 42 12% -                              -                              

16 43.2 50% 7,222                          -                              -                              (3,611)                         3,611                          

17 45 45% 38                               -                              -                              (17)                              21                               

18 46 30% -                              -                              

19 47 8% 125,278                      -                              419,967                      (26,821)                       518,424                      

20 49 8% 127,860                      -                              5,436                          (10,446)                       122,850                      

21 50 55% 12,346                        -                              9,438                          (9,385)                         12,399                        

22 51 6% 621,800                      -                              104,419                      (40,441)                       685,778                      

23

24 Total 2,314,250$                  -$                            577,285$                    (174,396)$                   2,717,139$                  
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FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

RETURN ON CAPITAL Schedule 26

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

2016

2015 Average Earned

Line Approved Embedded Cost Earned Return

No. Particulars Earned Return Amount Ratio Cost Component Return Change Cross Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9)

1 Long Term Debt 129,861$       2,145,303$        58.10% 6.01% 3.49% 128,940$           (921)$            Schedule 27,Line 27+29,Column 5,6,7

2 Short Term Debt 3,328              125,706             3.40% 1.25% 0.04% 1,571                 (1,757)           

3 Common Equity 123,343         1,421,688          38.50% 8.75% 3.37% 124,398             1,055            

4

5 Total 256,532$       3,692,697$        100.00% 6.90% 254,909$           (1,623)$         

6

7 Cross Reference Schedule 2,

Line 31,

Column 3

FEI 2016 Rate Design Application Appendix 6-2

Page 31



FORTISBC ENERGY INC. G-193-15 December 11, 2015 Section 11

EMBEDDED COST OF LONG TERM DEBT Schedule 27

FOR THE YEAR ENDING DECEMBER 31, 2016

($000s)

Average

Line Issue Maturity Net Proceeds Principal Interest * Interest

No. Particulars Date Date of Issue Outstanding Rate Expense Cross Reference

(1) (2) (3) (4) (5) (6) (7) (8)

1 Series B Purchase Money Mortgage November 30, 1991 September 30, 2016 164,684$       124,500$       10.461% 13,024$         

2 Medium Term Note - Series 11 September 21, 1999 September 21, 2029 147,710         150,000         7.073% 10,610           

3 2004 Long Term Debt Issue - Series 18 April 29, 2004 May 1, 2034 148,085         150,000         6.598% 9,897             

4 2005 Long Term Debt Issue - Series 19 February 25, 2005 February 25, 2035 148,337         150,000         5.980% 8,970             

5 2006 Long Term Debt Issue - Series 21 September 25, 2006 September 25, 2036 119,216         120,000         5.595% 6,714             

6 2007 Medium Term Debt Issue - Series 22 October 2, 2007 October 2, 2037 247,697         250,000         6.067% 15,168           

7 2008 Medium Term Debt Issue - Series 23 May 13, 2008 May 13, 2038 247,588         250,000         5.869% 14,673           

8 2009 Med.Term Debt Issue- Series 24 February 24, 2009 February 24, 2039 98,766           100,000         6.645% 6,645             

9 2011 Medium Term Debt Issue - Series 25 December 9, 2011 December 9, 2041 98,590           100,000         4.334% 4,334             

10 2015 Medium Term Debt Issue - Series 26 (Series A Renewal) April 13, 2015 April 13, 2045 148,500         150,000         3.429% 5,144             

11 2016 Medium Term Debt Issue - Series 27 January 1, 2016 January 1, 2046 148,500         150,000         4.562% 6,843             

12 2016 Medium Term Debt Issue - Series 28 (Series B Renewal) September 30, 2016 September 30, 2046 165,340         42,412           4.562% 1,935             

13

14 FEVI L/T Debt Issue - 2008 February 16, 2008 February 15, 2038 247,999         250,000         6.109% 15,273           

15 FEVI L/T Debt Issue - 2010 December 6, 2010 December 6, 2040 98,836           100,000         5.278% 5,278             

16

17 LILO Obligations - Kelowna 19,106           6.511% 1,244             

18 LILO Obligations - Nelson 3,108             8.237% 256                

19 LILO Obligations - Vernon 9,180             9.564% 878                

20 LILO Obligations - Prince George 24,000           8.442% 2,026             

21 LILO Obligations - Creston 2,294             7.541% 173                

22

23 Vehicle Lease Obligation 6,499             3.216% 209                

24

25 Sub-Total 2,151,099$     129,294$       

26 Less: Fort Nelson Division Portion of Long Term Debt (5,796)            (354)               

27 Total 2,145,303$     128,940$       

28

29 Average Embedded Cost 6.01%

30

31 * Interest Rate is Effective interest rate as it includes amortization of debt issue costs
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FORTISBC ENERGY INC. Appendix  6-3
2016 Revenue Requirement O&M Split

2016 Percentage
1 Operating & Maintenance Expense
2 Distribution Supervision 14,376.2$         5.29%
3 Operation Centre - Distribution 11,848.4           4.36%
4 Preventative Maintenance - Distribution 2,664.7             0.98%
6 Operations - Distribution 7,104.0             2.62%
8 Emergency Management - Distribution 6,383.3             2.35%

10 Field Training - Distribution 2,825.5             1.04%
12 Meter Exchange - Distribution 3,032.3             1.12%
14 Corrective - Distribution 5,915.3             2.18%
16 Account Services - Distribution 1,432.1             0.53%
18 Bad Debt Management - Distribution 788.6                0.29%
20 Distribution Total 56,370.5$         
22
24 Transmission Supervision 1,221.1             0.45%
26 Pipeline / Right of Way Operations 10,896.8           4.01%
28 Compression Operations 3,941.1             1.45%
30 Measurement Control Operations 861.8                0.32%
32 Pipeline / Right of Way - Maintenance 3,390.6             1.25%
34 Compression - Maintenance 2,719.0             1.00%
36 Measurement Control Operations 459.6                0.17%
38 Company Use Gas (Compression & Line Heating) 857.6                0.32%
40 Transmission Total 24,347.5$         
42
44
46 LNG Plant Operations 4,809.1             1.77%
48 LNG Plant Maintenance 1,656.7             0.61%
50 LNG Plant Total - Tilbury 6,465.8$           
52
54
56 Meter Reading 11,776.3           4.34%
58 Meter Reading Total 11,776.3$         
60
62 Energy Supply & Resource Development 2,506.9             0.92%
64 Gas Control 2,207.1             0.81%
66 Energy Supply & Resource Development Total 4,714.1$           
68
70 Facilities Management 9,961.9             3.67%
72 Supply Chain 4,693.2             1.73%
74 Measurement 7,927.1             2.92%
76 Property Services 1,424.8             0.52%
78 System Planning 7,401.7             2.73%
80 Engineering 8,819.2             3.25%
82 Project Management 887.9                0.33%
84 General Operations Total 41,115.8$         



FORTISBC ENERGY INC. Appendix  6-3
2016 Revenue Requirement O&M Split

2016 Percentage
86
88 Energy Solutions & External Relations Supervision 1,014.3             0.37%
90 Energy Solutions 8,037.9             2.96%
92 Energy Efficiency 1,461.3             0.54%
94 Corporate Communications & External Relations 9,246.4             3.40%
96 Resource Plan, Market & Business Development 6,325.8             2.33%
98 Energy Solutions & External Relations Total 26,085.7$         

100
102 Customer Service Supervision 299.8                0.11%
104 Customer Assistance 10,960.5           4.04%
106 Customer Billing 12,187.9           4.49%
108 Credit & Collections 2,561.3             0.94%
110 Customer Operations 4,122.9             1.52%
112 Customer Care Total 30,132.3$         
114
116 Information Systems Supervision 5,045.2             1.86%
118 Application Management 15,244.2           5.61%
120 Infrastructure Management 9,197.3             3.39%
122 Business & IT Services Total 29,486.8$         
124
126 Administration & General (188.0)               -0.07%
128 Shared Services Agreement 4,680.7             1.72%
130 Retiree Benefits -                    0.00%
132 Legal 1,894.8             0.70%
134 Internal Audit 825.2                0.30%
136 Risk Management/Insurance 6,893.0             2.54%
138 Environment Health & Safety 3,299.8             1.21%
140 Financial & Regulatory Services 14,204.9           5.23%
142 Human Resources 9,514.9             3.50%
144 Administration & General Total 41,125.2$         
146
148 Gross Operating & Maintenance Expense 271,620.0         100.00%
150
152 O&M Transferred to the BVA (959.0)               
154 Capitalized Overhead (32,594.4)          
156
158 Net Operating & Maintenance Expense  $       238,066.6 
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study
Rate Design Filing_Common Rates_ 2016 Test Year Schedule 1
SUMMARY  (000's)

Line 
No. Particulars Reference Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS 

RATE 22A 
NON‐BYPASS 

RATE 22B 
NON‐BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1
2 REVENUE TO COST
3 Revenue at  2016  Existing rates incl. known & measurable changes Line 4 + Line 5 1,304,517$           730,278$         235,076$        694$              358$            14,266$          7,160$              2,456$            192,992$         88,732$          32,504$          
4 Revenue Margin at Proposed 2016  Existing rates incl. known & measurable changes 729,022$              442,632$          123,943$         261$              223$            13,999$          6,977$              2,415$            91,660$           36,698$          10,214$          
5 Total Cost of Gas (included imputed amounts for RS 23, 25 and 27) 575,495$              287,646$          111,133$         433$              135$            267$                183$                 41$                  101,332$         52,034$          22,290$          
6
7 COST OF SERVICE
8 Total Utility Cost of Service Line 9 + Line 10 1,358,342$           798,301$         240,995$        484$              286$            1,073$            7,007$              2,643$            196,580$         87,145$          23,830$          
9 Allocated Cost of Service with all proposals included 782,847$              510,655$          129,862$         51$                151$            806$                6,824$              2,602$            95,247$           35,111$          1,540$            
10 Total Cost of Gas (included imputed amounts for RS 23, 25 and 27) 575,495$              287,646$          111,133$         433$              135$            267$                183$                 41$                  101,332$         52,034$          22,290$          
11
12 SURPLUS / DEFICIT
13 Total Surplus / (Deficit) Line 3 ‐ Line 8 (53,825)$              
14 % Increase to Equal Allocated Costs ‐ Line 13 / Line 4 7.4%
15
16 REVENUES (adjusted to equal COS)
17 Adjusted Revenue at  2016 Rates with known & measurable changes Line 5 + Line 18 1,358,342$           762,958$         244,227$        713$              374$            15,300$          7,675$              2,634$            199,760$         91,442$          33,258$          
18 Adjusted Revenue Margin at 2016  rates incl. known & measurable changes Line 4 x (1 + Line 14) 782,847$              475,312$          133,094$         280$              239$            15,033$          7,492$              2,593$            98,427$           39,407$          10,968$          
19
20 REVENUES (adjusted for R/C ratio's) Line 17 1,358,342$           762,958$         244,227$        713$              374$            15,300$          7,675$              2,634$            199,760$         91,442$          33,258$          
21 COST OF SERVICE (adjusted for R/C ratio's) Line 8 1,358,342$           798,301$         240,995$        484$              286$            1,073$            7,007$              2,643$            196,580$         87,145$          23,830$          
22
23 REVENUE TO COST RATIO
24 Revenue to Cost Ratio before Rebalancing Line 20 / Line 21 100.0% 95.6% 101.3% 147.4% 131.2% 1425.5% 109.5% 99.7% 101.6% 104.9% 139.6%
25
26 REVENUE REBALANCING
27 Adjustment ‐$                      ‐$                  ‐$                 ‐$               ‐$             ‐$                 ‐$                  ‐$                ‐$                  ‐$                ‐$                
28 Total Adjusted Revenue  Line 17 + Line 27 1,358,342$           762,958$         244,227$        713$              374$            15,300$          7,675$              2,634$            199,760$         91,442$          33,258$          
29 Total Adjusted Revenue Margin  Line 18 + Line 27 782,847$              475,312$          133,094$         280$              239$            15,033$          7,492$              2,593$            98,427$           39,407$          10,968$          
30
31 REVENUE TO COST RATIO AFTER REBALANCING
32 Margin to Cost Ratio including known and measurable changes Line 29 / Line 9 100.0% 93.1% 102.5% 550.9% 159.1% 1864.4% 109.8% 99.7% 103.3% 112.2% 712.3%
33 Revenue to Cost Ratio including known and measurable changes Line 28 / Line 21 100.0% 95.6% 101.3% 147.4% 131.2% 1425.5% 109.5% 99.7% 101.6% 104.9% 139.6%
34
35
36 Note: 
37 1. Lines 3, 5, 8, 10, 17, 20 ,21, 28 include the imputed Cost of Gas for Rates 23, 25 and 27. This is shown only for the purposes of presenting the Revenue to Cost Ratios. 
38     Please note that Rates 23, 25 and 27 do not pay for commodity and midstream charges. 
39 2. Rate 4 is a seasonal service and Rates 22 and Rate7/27 are interruptible customer classes. Their rates are not set based on their allocated costs.
40     These rate classes do not drive system capacity additions and therefore, no demand‐related costs are allocated to these customer classes in the COSA Study.
41 3. Revenue Margin includes UAF allocation to rate classes.
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 2
Rate Design Filing_Common Rates_ 2016 Test Year
FUNCTIONALIZATION  (000's)

Line 
No. Particulars Total

Gas Supply 
Operations

LNG 
Storage 
Tilbury

LNG 
Storage 

Mt. Hayes Transmission Distribution Marketing
Customer 
Accounting

1 Total Operating & Maintenance Expense 243,000$       4,116$            15,930$         3,593$           39,307$             104,262$            35,029$         40,763$        
2 Property & Sundry Taxes 63,840$          ‐$                1,956$           371$               21,757$             39,756$              ‐$               ‐$              
3 Depreciation Expense 181,504$       ‐$                20,156$         6,654$           40,532$             105,416$            ‐$               8,746$          
4 Amortization Expense 42,339$          (149)$              2,666$           159$               8,645$               22,225$              8,822$           (29)$              
5 Other Operating Revenue  (102,753)$      ‐$                (39,745)$        (18,039)$        (36,991)$           (5,664)$               ‐$               (2,314)$         
6 Income Tax 44,864$          (256)$              3,217$           1,933$           12,854$             25,656$              812$               648$             
7 Earned Return 310,054$       (1,707)$           32,095$         12,902$         85,787$             171,232$            5,420$           4,326$          
8 Total Cost of Service Margin 782,847$       2,004$            36,274$         7,573$           171,890$          462,883$            50,084$         52,140$        
9
10 Cost of Gas ‐ Commodity & Midstream 477,714$       477,714$       ‐$               ‐$               ‐$                   ‐$                     ‐$               ‐$              
11 Total Utility Revenue Requirement 1,260,561$    479,718$       36,274$         7,573$           171,890$          462,883$            50,084$         52,140$        
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS 

RATE 22A NON‐
BYPASS 

RATE 22B NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Gas Plant in Service
2 Total Gas Plant in Service 6,478,628$            3,777,628$          1,079,538$          371$                  769$                    5,465$               63,770$              24,796$              762,548$          288,661$        7,847$          
3 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                             ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
4 Demand 4,173,666$                     1,878,298$                    806,945$                       ‐$                             427$                            3,660$                       54,410$                       21,078$                       673,308$                   268,306$                ‐$                     
5 Customer 2,304,962$                     1,899,330$                    272,593$                       371$                            342$                            1,805$                       9,360$                          3,718$                          89,240$                     20,355$                   7,847$                 
6
7 Total Accumulated Depreciation (1,812,500)$           (1,102,066)$         (311,413)$            (109)$                (234)$                (1,609)$             (20,675)$             (8,227)$               (221,013)$         (83,518)$         (2,378)$         
8 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                             ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
9 Demand (1,125,078)$                    (540,358)$                      (231,083)$                      ‐$                             (122)$                         (1,061)$                      (15,766)$                      (6,109)$                        (192,584)$                  (76,736)$                 ‐$                     
10 Customer (687,421)$                       (561,708)$                      (80,330)$                        (109)$                         (112)$                         (548)$                         (4,909)$                        (2,117)$                        (28,429)$                    (6,782)$                   (2,378)$                
11
12 TOTAL Net Plant 4,666,128$            2,675,561$          768,125$             262$                  535$                    3,856$               43,095$              16,570$              541,535$          205,143$        5,469$          
13 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                             ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
14 Demand 3,048,588$                     1,337,939$                    575,862$                       ‐$                             305$                            2,599$                       38,644$                       14,969$                       480,724$                   191,570$                ‐$                     
15 Customer 1,617,540$                     1,337,622$                    192,263$                       262$                            231$                            1,257$                       4,451$                          1,601$                          60,811$                     13,573$                   5,469$                 
16
17 Contributions In Aid of Construction
18 Total Gas Plant in Service (424,193)$               (268,296)$            (76,061)$              (28)$                   (52)$                     (376)$                (4,397)$               (1,710)$               (52,819)$           (19,899)$         (555)$             
19 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                             ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
20 Demand (255,076)$                       (128,581)$                      (55,804)$                        ‐$                             (30)$                             (248)$                         (3,691)$                        (1,430)$                        (46,685)$                    (18,607)$                 ‐$                     
21 Customer (169,117)$                       (139,715)$                      (20,256)$                        (28)$                             (23)$                             (127)$                         (706)$                            (280)$                            (6,135)$                      (1,292)$                   (555)$                   
22
23 Total Accumulated Depreciation 143,125$                90,877$                25,579$               10$                    18$                      124$                  1,432$                557$                   17,686$            6,652$            192$               
24 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                             ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
25 Demand 84,745$                          42,649$                          18,587$                         ‐$                             10$                              80$                              1,188$                          460$                              15,566$                     6,205$                     ‐$                     
26 Customer 58,379$                          48,228$                          6,991$                            10$                              8$                                44$                              244$                              97$                                2,120$                       447$                        192$                     
27
28 TOTAL Net Plant (281,069)$               (177,419)$            (50,482)$              (18)$                   (35)$                     (252)$                (2,966)$               (1,153)$               (35,133)$           (13,247)$         (363)$             
29 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                             ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
30 Demand (170,331)$                       (85,933)$                        (37,217)$                        ‐$                             (20)$                             (168)$                         (2,503)$                        (970)$                            (31,118)$                    (12,402)$                 ‐$                     
31 Customer (110,738)$                       (91,487)$                        (13,265)$                        (18)$                             (15)$                             (83)$                             (463)$                            (183)$                            (4,015)$                      (845)$                       (363)$                   
32
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS 

RATE 22A NON‐
BYPASS 

RATE 22B NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

33 13 Month Adjustment 3,685$                     2,177$                  699$                     0$                      0$                        4$                      52$                      20$                      526$                  204$                3$                   
34 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                             ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
35 Demand 2,819$                              1,464$                             597$                                ‐$                             0$                                3$                                48$                                19$                                492$                            196$                        ‐$                     
36 Customer 866$                                 713$                                102$                                0$                                0$                                1$                                3$                                  1$                                  35$                              8$                             3$                         
37
38 Work in Process, no AFUDC 35,156$                  20,765$                6,670$                  1$                      4$                        37$                    492$                   191$                   5,021$               1,945$            29$                 
39 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                             ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
40 Demand 26,892$                          13,965$                          5,699$                            ‐$                             3$                                31$                              459$                              178$                              4,690$                       1,867$                     ‐$                     
41 Customer 8,264$                              6,800$                             971$                                1$                                1$                                7$                                33$                                13$                                330$                            78$                          29$                       
42
43 Unamortized Deferred Charges 24,791$                  20,284$                5,254$                  (27)$                   55$                      436$                  (686)$                  (199)$                  9,249$               (2,724)$           266$               
44 Energy 73,900$                          41,431$                          14,891$                         (27)$                             (10)$                             491$                            336$                              197$                              16,320$                     58$                          212$                     
45 Demand (54,337)$                         (24,824)$                        (9,807)$                          ‐$                             60$                              (68)$                             (1,010)$                        (391)$                            (7,998)$                      (3,182)$                   ‐$                     
46 Customer 5,228$                              3,677$                             170$                                (1)$                               5$                                13$                              (13)$                               (4)$                                 927$                            400$                        54$                       
47
48 Cash Working Capital 2,129$                     1,311$                  424$                     1$                      1$                        1$                      10$                      4$                        299$                  74$                  4$                   
49 Energy 1,188$                              721$                                268$                                1$                                1$                                ‐$                             ‐$                               ‐$                               171$                            24$                          2$                         
50 Demand 568$                                 294$                                121$                                ‐$                             0$                                1$                                10$                                4$                                  99$                              40$                          ‐$                     
51 Customer 373$                                 296$                                36$                                  0$                                0$                                0$                                1$                                  0$                                  28$                              10$                          2$                         
52
53 Other Working Capital 1,567$                     1,081$                  259$                     0$                      0$                        1$                      4$                        2$                        159$                  57$                  3$                   
54 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                             ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
55 Demand 602$                                 284$                                144$                                ‐$                             0$                                0$                                0$                                  0$                                  124$                            50$                          ‐$                     
56 Customer 965$                                 798$                                116$                                0$                                0$                                1$                                4$                                  2$                                  35$                              7$                             3$                         
57
58 LILO, Other Rate Base items 56,701$                  29,718$                11,651$               (0)$                     6$                        95$                    1,418$                550$                   9,488$               3,777$            (2)$                  
59 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                             ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
60 Demand 57,294$                          30,208$                          11,722$                         ‐$                             6$                                96$                              1,421$                          551$                              9,510$                       3,781$                     ‐$                     
61 Customer (593)$                               (490)$                               (71)$                                (0)$                               (0)$                               (0)$                               (2)$                                 (1)$                                 (21)$                             (5)$                            (2)$                        
62
63 Total Utility Rate Base 4,509,089$            2,573,478$          742,601$             220$                  567$                    4,179$               41,420$              15,984$              531,144$          195,229$        5,408$          
64 Energy 75,088$                          42,152$                          15,159$                         (25)$                             (9)$                               491$                            336$                              197$                              16,492$                     82$                          214$                     
65 Demand 2,912,094$                     1,273,397$                    547,120$                       ‐$                             354$                            2,493$                       37,069$                       14,358$                       456,523$                   181,920$                ‐$                     
66 Customer 1,521,907$                     1,257,929$                    180,321$                       245$                            222$                            1,194$                       4,015$                          1,429$                          58,130$                     13,228$                   5,195$                 
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS 

RATE 22A 
NON‐BYPASS 

RATE 22B NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Operating & Maintenance Expense 243,000$                161,226$           34,167$             15$                     61$                     271$                    1,622$                639$                   28,049$             10,539$             728$                   
2 Energy 5,577$                              3,337$                          1,225$                          5$                                 2$                                 10$                               7$                                 4$                                 881$                             95$                               11$                              

3 Demand 99,531$                            48,183$                       20,205$                       ‐$                              11$                               94$                               1,394$                          540$                             16,752$                       6,672$                          ‐$                             

4 Customer 137,892$                          109,707$                     12,737$                       10$                               49$                               167$                             222$                             95$                               10,416$                       3,772$                          717$                            

5
6 Property & Sundry Taxes 63,840$                  39,767$              11,666$              4$                         8$                         57$                      582$                    226$                    8,282$                 3,167$                 81$                     
7 Energy ‐$                                  ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                             

8 Demand 40,988$                            20,737$                       8,958$                          ‐$                              5$                                 38$                               563$                             218$                             7,485$                          2,983$                          ‐$                             

9 Customer 22,852$                            19,030$                       2,708$                          4$                                 3$                                 19$                               19$                               8$                                 797$                             184$                             81$                              

10
11 Depreciation Expense 181,504$                109,208$            27,950$              14$                      26$                      142$                    1,910$                 688$                    19,036$              6,794$                 220$                   
12 Energy ‐$                                  ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                             

13 Demand 99,637$                            43,086$                       18,082$                       ‐$                              10$                               91$                               1,359$                          527$                             14,995$                       5,973$                          ‐$                             

14 Customer 81,866$                            66,123$                       9,868$                          14$                               16$                               51$                               551$                             161$                             4,041$                          822$                             220$                            

15
16 Amortization Expense 42,339$                  24,379$              7,759$                 2$                         20$                      91$                      484$                    196$                    6,128$                 1,798$                 60$                     
17 Energy 8,216$                              4,715$                          1,667$                          0$                                 0$                                 56$                               39$                               23$                               1,623$                          64$                               28$                              

18 Demand 24,958$                            12,120$                       5,013$                          ‐$                              19$                               27$                               409$                             158$                             4,141$                          1,649$                          ‐$                             

19 Customer 9,165$                              7,544$                          1,078$                          1$                                 1$                                 7$                                 37$                               15$                               364$                             85$                               32$                              

20
21 Other Operating Revenue (102,753)$              (37,394)$             (11,551)$             (2)$                       (10)$                     (62)$                     (1,031)$               (399)$                   (9,036)$               (3,495)$               (28)$                    
22 Energy ‐$                                  ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                             

23 Demand (96,950)$                          (32,752)$                      (10,965)$                      (1)$                                (8)$                                (56)$                              (1,015)$                        (392)$                            (8,650)$                        (3,365)$                        ‐$                             

24 Customer (5,804)$                             (4,641)$                        (586)$                            (1)$                                (2)$                                (6)$                                (16)$                              (7)$                                (387)$                            (130)$                            (28)$                             

25
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS 

RATE 22A 
NON‐BYPASS 

RATE 22B NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

26 Income Tax 44,864$                  28,797$              8,183$                 2$                         6$                         40$                      424$                    163$                    5,885$                 2,248$                 62$                     
27 Energy (256)$                                (155)$                            (58)$                              (0)$                                (0)$                                ‐$                              ‐$                              ‐$                              (37)$                              (5)$                                (0)$                               

28 Demand 27,853$                            14,748$                       6,241$                          ‐$                              3$                                 26$                               381$                             148$                             5,187$                          2,066$                          ‐$                             

29 Customer 17,267$                            14,204$                       1,999$                          3$                                 3$                                 14$                               43$                               16$                               735$                             187$                             63$                              

30
31 Earned Return 310,054$                184,671$            51,688$              15$                      39$                      267$                    2,833$                 1,089$                 36,904$              14,059$              416$                   
32 Energy (1,707)$                             (1,036)$                        (385)$                            (2)$                                (1)$                                ‐$                              ‐$                              ‐$                              (246)$                            (34)$                              (2)$                               

33 Demand 196,521$                          90,907$                       38,730$                       ‐$                              20$                               171$                             2,543$                          985$                             32,245$                       12,847$                       ‐$                             

34 Customer 115,241$                          94,800$                       13,344$                       18$                               20$                               96$                               290$                             104$                             4,904$                          1,246$                          418$                            

35
36 Total Cost of Service Margin 782,847$                510,655$            129,862$            51$                      151$                    806$                    6,824$                 2,602$                 95,247$              35,111$              1,540$                
37 Energy 11,831$                            6,861$                          2,450$                          3$                                 1$                                 66$                               45$                               27$                               2,221$                          119$                             37$                              

38 Demand 392,539$                          197,028$                     86,264$                       (1)$                                59$                               392$                             5,633$                          2,183$                          72,156$                       28,826$                       ‐$                             

39 Customer 378,478$                          306,766$                     41,148$                       49$                               90$                               348$                             1,146$                          392$                             20,870$                       6,165$                          1,503$                         

40
41 Cost of Gas Sold (Including Gas Lost) 475,908$                287,646$            111,133$            433$                    135$                    267$                    183$                    41$                      67,966$              7,458$                 646$                   
42 Energy 475,908$                          287,646$                     111,133$                     433$                             135$                             267$                             183$                             41$                               67,966$                       7,458$                          646$                            

43 Demand ‐$                                  ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                             

44 Customer ‐$                                  ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                             

45
46 Total Utility Revenue Requirement 1,258,755$            798,301$            240,995$            484$                    286$                    1,073$                 7,007$                 2,643$                 163,213$            42,569$              2,186$                
47 Energy 487,739$                          294,507$                     113,583$                     436$                             136$                             333$                             228$                             68$                               70,187$                       7,577$                          683$                            

48 Demand 392,539$                          197,028$                     86,264$                       (1)$                                59$                               392$                             5,633$                          2,183$                          72,156$                       28,826$                       ‐$                             

49 Customer 378,478$                          306,766$                     41,148$                       49$                               90$                               348$                             1,146$                          392$                             20,870$                       6,165$                          1,503$                         
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ FUNCTIONALIZATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS 

RATE 22A NON‐
BYPASS 

RATE 22B NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1  Gas Supply OperaƟons (24,823)$         (15,066)$        (5,597)$      (30)$          (11)$              ‐$                     ‐$                     ‐$                    (3,582)$        (502)$           (36)$            
2 Energy (24,823)$                (15,066)$                (5,597)$             (30)$                (11)$                     ‐$                            ‐$                             ‐$                             (3,582)$               (502)$                  (36)$                   
3 Demand ‐$                        ‐$                        ‐$                  ‐$                ‐$                     ‐$                            ‐$                             ‐$                             ‐$                    ‐$                    ‐$                   
4 Customer ‐$                        ‐$                        ‐$                  ‐$                ‐$                     ‐$                            ‐$                             ‐$                             ‐$                    ‐$                    ‐$                   
5
6  LNG Storage Tilbury 466,757$        37,104$          14,423$     ‐$          7$                 ‐$                     ‐$                     ‐$                    11,707$       4,655$         ‐$            
7 Energy ‐$                        ‐$                        ‐$                  ‐$                ‐$                     ‐$                            ‐$                             ‐$                             ‐$                    ‐$                    ‐$                   
8 Demand 466,757$               37,104$                 14,423$            ‐$                7$                        ‐$                            ‐$                             ‐$                             11,707$              4,655$                ‐$                   
9 Customer ‐$                        ‐$                        ‐$                  ‐$                ‐$                     ‐$                            ‐$                             ‐$                             ‐$                    ‐$                    ‐$                   
10
11  LNG Storage Mt. Hayes 187,625$        98,857$          38,428$     ‐$          20$               311$                    4,623$                1,791$                31,191$       12,404$       ‐$            
12 Energy ‐$                        ‐$                        ‐$                  ‐$                ‐$                     ‐$                            ‐$                             ‐$                             ‐$                    ‐$                    ‐$                   
13 Demand 187,625$               98,857$                 38,428$            ‐$                20$                      311$                           4,623$                         1,791$                         31,191$              12,404$              ‐$                   
14 Customer ‐$                        ‐$                        ‐$                  ‐$                ‐$                     ‐$                            ‐$                             ‐$                             ‐$                    ‐$                    ‐$                   
15
16 Transmission 1,247,585$     657,334$       255,523$   ‐$          133$             2,069$                 30,741$              11,912$              207,399$     82,476$       ‐$            
17 Energy ‐$                        ‐$                        ‐$                  ‐$                ‐$                     ‐$                            ‐$                             ‐$                             ‐$                    ‐$                    ‐$                   
18 Demand 1,247,585$            657,334$               255,523$          ‐$                133$                    2,069$                        30,741$                       11,912$                      207,399$           82,476$              ‐$                   
19 Customer ‐$                        ‐$                        ‐$                  ‐$                ‐$                     ‐$                            ‐$                             ‐$                             ‐$                    ‐$                    ‐$                   
20
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ FUNCTIONALIZATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS 

RATE 22A NON‐
BYPASS 

RATE 22B NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

21 Distribution 2,490,203$     1,706,297$    416,034$   244$         328$             1,238$                 5,695$                2,070$                259,660$     93,739$       4,897$        
22 Energy ‐$                        ‐$                        ‐$                  ‐$                ‐$                     ‐$                            ‐$                             ‐$                             ‐$                    ‐$                    ‐$                   
23 Demand 1,010,062$            480,102$               238,746$          ‐$                129$                    114$                           1,705$                         655$                            206,227$           82,385$              ‐$                   
24 Customer 1,480,141$            1,226,194$            177,288$          244$               199$                    1,125$                        3,991$                         1,415$                         53,433$              11,354$              4,897$               
25
26 Marketing 78,828$           46,354$          15,232$     5$              70$               501$                    340$                    198$                   14,984$       852$            292$           
27 Energy 72,770$                 41,800$                 14,797$            5$                    2$                        491$                           336$                            197$                            14,310$              583$                   249$                  
28 Demand 65$                         ‐$                        ‐$                  ‐$                65$                      ‐$                            ‐$                             ‐$                             ‐$                    ‐$                    ‐$                   
29 Customer 5,993$                   4,554$                   435$                  0$                    3$                        10$                              3$                                 2$                                674$                   269$                   43$                    
30
31 Customer Accounting 62,914$           42,598$          8,557$        0$              20$               60$                      21$                      11$                      9,786$         1,605$         255$           
32 Energy 27,141$                 15,418$                 5,960$              ‐$                ‐$                     ‐$                            ‐$                             ‐$                             5,764$                ‐$                    ‐$                   
33 Demand ‐$                        ‐$                        ‐$                  ‐$                ‐$                     ‐$                            ‐$                             ‐$                             ‐$                    ‐$                    ‐$                   
34 Customer 35,773$                 27,181$                 2,598$              0$                    20$                      60$                              21$                              11$                              4,023$                1,605$                255$                  
35
36 Total Utility Rate Base 4,509,089$     2,573,478$    742,601$   220$         567$             4,179$                 41,420$              15,984$              531,144$     195,229$     5,408$        
37 Energy 75,088$                 42,152$                 15,159$            (25)$                (9)$                       491$                           336$                            197$                            16,492$              82$                     214$                  
38 Demand 2,912,094$            1,273,397$            547,120$          ‐$                354$                    2,493$                        37,069$                       14,358$                      456,523$           181,920$           ‐$                   
39 Customer 1,521,907$            1,257,929$            180,321$          245$               222$                    1,194$                        4,015$                         1,429$                         58,130$              13,228$              5,195$               
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ FUNCTIONALIZATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS 

RATE 22A 
NON‐BYPASS 

RATE 22B 
NON‐BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1  Gas Supply OperaƟons 2,004$                1,216$               452$                   2$                       1$                       ‐$                     ‐$                    ‐$                    289$                   41$                    3$                   
2 Energy 2,004$                        1,216$                        452$                           2$                               1$                               ‐$                            ‐$                            ‐$                            289$                           41$                            3$                          
3 Demand ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
4 Customer ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
5
6  LNG Storage Tilbury 36,274$              19,823$             7,706$               ‐$                    4$                       ‐$                     ‐$                    ‐$                    6,254$               2,487$               ‐$                
7 Energy ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
8 Demand 36,274$                     19,823$                     7,706$                        ‐$                            4$                               ‐$                            ‐$                            ‐$                            6,254$                        2,487$                       ‐$                      
9 Customer ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
10
11  LNG Storage Mt. Hayes 7,573$                3,990$               1,551$               ‐$                    1$                       13$                      187$                   72$                     1,259$               501$                  ‐$                
12 Energy ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
13 Demand 7,573$                        3,990$                        1,551$                        ‐$                            1$                               13$                             187$                           72$                             1,259$                        501$                          ‐$                      
14 Customer ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
15
16 Transmission 171,890$            87,834$             36,030$             (1)$                      16$                     321$                    4,576$               1,775$               29,523$             11,816$            ‐$                
17 Energy ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
18 Demand 171,890$                   87,834$                     36,030$                     (1)$                              16$                             321$                           4,576$                        1,775$                        29,523$                     11,816$                     ‐$                      
19 Customer ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
20
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ FUNCTIONALIZATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS 

RATE 22A 
NON‐BYPASS 

RATE 22B 
NON‐BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

21 Distribution 462,883$            321,954$           75,417$             48$                     61$                     252$                    1,962$               699$                   45,601$             16,044$            845$               
22 Energy ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
23 Demand 176,786$                   85,381$                     40,977$                     ‐$                            22$                             58$                             870$                           336$                           35,119$                     14,022$                     ‐$                      
24 Customer 286,097$                   236,573$                   34,440$                     48$                             39$                             194$                           1,092$                        362$                           10,482$                     2,022$                       845$                     
25
26 Marketing 50,084$              36,220$             4,920$               1$                       38$                     134$                    69$                     39$                     6,457$               1,884$               320$               
27 Energy 9,826$                        5,644$                        1,998$                        1$                               0$                               66$                             45$                             27$                             1,932$                        79$                            34$                       
28 Demand 16$                             ‐$                            ‐$                            ‐$                            16$                             ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
29 Customer 40,241$                     30,576$                     2,922$                        1$                               22$                             67$                             23$                             13$                             4,525$                        1,805$                       287$                     
30
31 Customer Accounting 52,140$              39,617$             3,786$               1$                       29$                     87$                      30$                     17$                     5,863$               2,339$               372$               
32 Energy ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
33 Demand ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
34 Customer 52,140$                     39,617$                     3,786$                        1$                               29$                             87$                             30$                             17$                             5,863$                        2,339$                       372$                     
35
36 Total Utility Cost of Service 782,847$            510,655$           129,862$           51$                     151$                   806$                    6,824$               2,602$               95,247$             35,111$            1,540$          
37 Energy 11,831$                     6,861$                        2,450$                        3$                               1$                               66$                             45$                             27$                             2,221$                        119$                          37$                       
38 Demand 392,539$                   197,028$                   86,264$                     (1)$                              59$                             392$                           5,633$                        2,183$                        72,156$                     28,826$                     ‐$                      
39 Customer 378,478$                   306,766$                   41,148$                     49$                             90$                             348$                           1,146$                        392$                           20,870$                     6,165$                       1,503$                  
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 7
Rate Design Filing_Common Rates_ 2016 Test Year
CLASSIFICATION SUMMARY (000's)

Line 
No. Particulars Total  RATE 1  RATE 2 RATE 4 RATE 6

RATE 22 NON‐
BYPASS 

RATE 22A 
NON‐BYPASS 

RATE 22B 
NON‐BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Billing Determinants
2
3 Sales Volume (TJ) 177,595               72,466          28,012          130               47                     13,189               9,030                5,277                27,090          15,663       6,691          
4 Midstream Sales Volume (TJ) 120,882               72,399          27,942          130               47                     ‐                      ‐                    ‐                    18,037          2,173          155             
5 Commodity Sales Volume (TJ) 107,522               65,258          24,245          130               47                     ‐                      ‐                    ‐                    15,515          2,173          155             
6 Average No. of Customers 979,080               886,652        84,737          18                 15                     26                       9                        5                        6,709            796             113             
7
8 Cost of Service Margin 782,847$            510,655$       129,862$      51$                151$                 806$                   6,824$               2,602$               95,247$         35,111$      1,540$         
9 Energy 11,831$                        6,861$                   2,450$                   3$                          1$                             66$                              45$                              27$                              2,221$                   119$                   37$                     

10 Unit Energy Charge ($/GJ) 0.067 0.095 0.087 0.024 0.024 0.005 0.005 0.005 0.082 0.008 0.005

11 Demand 392,539$                      197,028$               86,264$                (1)$                         59$                           392$                            5,633$                        2,183$                        72,156$                 28,826$             ‐$                      

12 Unit Demand Charge ($/GJ) 2.210 2.719 3.080 ‐0.011 1.266 0.030 0.624 0.414 2.664 1.840 0.000

13 Customer 378,478$                      306,766$               41,148$                49$                        90$                           348$                            1,146$                        392$                           20,870$                 6,165$                1,503$               

14 Unit Customer Charge ($/Cust/Day) 1.058 0.947 1.329 7.483 16.451 36.692 348.567 214.606 3.111 7.746 13.304

15
16 Unit Cost of Service Margin ($/GJ) 4.408 7.047 4.636 0.392 3.216 0.061 0.756 0.493 3.516 2.242 0.230

17
18 Cost of Gas ‐ Commodity & Midstream 475,908$            287,646$       111,133$      433$              135$                 267$                   183$                  41$                     67,966$         7,458$        646$            
19 Energy 475,908$                      287,646$               111,133$              433$                      135$                         267$                            183$                           41$                              67,966$                 7,458$                646$                  

20 Demand ‐$                                 ‐$                          ‐$                         ‐$                         ‐$                            ‐$                               ‐$                              ‐$                              ‐$                          ‐$                      ‐$                      

21 Customer ‐$                                 ‐$                          ‐$                         ‐$                         ‐$                            ‐$                               ‐$                              ‐$                              ‐$                          ‐$                      ‐$                      

22 Unit Cost of Gas ‐ Commodity ($/GJ) 2.680 3.969 3.967 3.333 2.885 0.020 0.020 0.008 2.509 0.476 0.097

23
24 Total Utility Cost of Service 1,258,755$         798,301$       240,995$      484$              286$                 1,073$               7,007$               2,643$               163,213$       42,569$      2,186$         
25 Energy 487,739$                      294,507$               113,583$              436$                      136$                         333$                            228$                           68$                              70,187$                 7,577$                683$                  

26 Demand 392,539$                      197,028$               86,264$                (1)$                         59$                           392$                            5,633$                        2,183$                        72,156$                 28,826$             ‐$                      

27 Customer 378,478$                      306,766$               41,148$                49$                        90$                           348$                            1,146$                        392$                           20,870$                 6,165$                1,503$               

28 Unit Cost of Service ($/GJ) 7.088 11.016 8.603 3.725 6.101 0.081 0.776 0.501 6.025 2.718 0.327

29
30 Total Revenues @ Proposed Rates 1,358,342$         762,958$       244,227$      713$              374$                 15,300$             7,675$               2,634$               199,760$       91,442$      33,258$      
31 Unit Rate ($/GJ) 7.649 10.528 8.719 5.491 8.001 1.160 0.850 0.499 7.374 5.838 4.970

32
33 Total Revenue Margin @ Proposed Rates 782,847$            475,312$       133,094$      280$              239$                 15,033$             7,492$               2,593$               98,427$         39,407$      10,968$      
34 Unit Rate ($/GJ) 4.408 6.559 4.751 2.158 5.117 1.140 0.830 0.491 3.633 2.516 1.639
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MINIMUM SYSTEM AND PEAK LOAD CARRYING CAPACITY STUDIES 1 

The following appendix discusses the purpose and results of the Minimum System Study and 2 

Peak Load Carrying Capacity (“PLCC”) Study.  Each study was developed to support the Cost 3 

of Service Allocation study and the results produced by the two studies aid in the classification 4 

of costs associated with distribution mains.  5 

1.1. PURPOSE OF MINIMUM SYSTEM STUDY 6 

Distribution mains costs have been classified as demand or customer related components 7 

based on the results of the Minimum System Study.  8 

As described in Section 6.3.5.4 of the Application, the Minimum System Study assumes that a 9 

certain level of plant investment is required to serve the minimum loading requirements of 10 

customers throughout the service territory. To estimate the value of mains required from a 11 

customer connection vs. the demand component FEI follows the steps outlined below: 12 

1. Obtain the length of mains by diameter and material included in all of FEI’s service 13 

areas,  14 

2. Estimate the replacement cost of mains by diameter and material using zone based geo-15 

pricing and inflating prices to 2016 dollars using PBR approved inflation rates,  16 

3. Value FEI’s mains at their estimated replacement cost, 17 

4. Value FEI’s mains at the minimum standard size and material (60mm PE), 18 

5. Calculate the customer-related component of FEI’s mains by dividing number 4 above 19 

by number 3 above,  20 

6. Calculate the demand-related component as one minus number 5 above 21 

 22 
The percentages calculated in steps 5 and 6 above are applied to FEI’s distribution mains 23 

embedded costs to split those costs into customer and demand related components. However, 24 

in the Minimum System Study, the proportion of costs determined to be customer related is 25 

overstated since the 60 mm pipe (customer related portion) also has the ability to carry some 26 

demand.  As a result, an adjustment to account for the PLCC of the minimum system is required 27 

and together the two studies better represent the demand and customer related components of 28 

the distribution system.  29 

1.1 MINIMUM SYSTEM RESULTS 30 

To determine the demand versus customer related proportion, the steel and plastic weighted 31 

costs are summed for each pipe diameter and then the summed weighted costs for the 32 

minimum distribution system are compared to the total weighted costs for the entire distribution 33 

system. 34 
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The following tables present the Minimum System Study results for the entire distribution 1 

system.  The first table summarizes the combined minimum weighted cost per diameter results 2 

for all mains, as well as the customer and demand related component percentages.  The 3 

subsequent tables show the results per material type (steel and plastic/polyethylene).  In all 4 

three tables the mains have been separated by pipe diameter and each diameter has been 5 

allocated length of pipe installed and unit costs per length to determine the actual total weighted 6 

cost per pipe diameter. 7 

Table 1:  Minimum System Results for All Mains 8 

 9 

COMBINED STEEL & PLASTIC MAINS

Line No. Inches mm

(1) (2) (3) (4) (5) (6)

1 0.6 15 201,739 57.55$                       11,610,076$              11,233,200$               

2 0.8 21 38,914 149.85$                     5,831,225$                2,166,832$                 

3 1.0 26 1,491,415 122.19$                     182,236,170$           83,044,874$               

4 1.3 33 17,750 149.61$                     2,655,635$                988,357$                     

5 1.7 42 8,176,149 81.16$                       663,565,704$           455,263,903$             

6 1.9 48 41,693 150.18$                     6,261,307$                2,321,558$                 

7 2.4 60 9,344,973 103.43$                     966,547,294$           520,346,273$             

8 0.6 15.0 0 -$                                 -$                                   

9 0.8 21.0 200 150.34$                     30,058$                      11,132$                       

10 1.0 26.0 2,303 150.34$                     346,222$                    128,230$                     

11 1.3 33.0 2 150.34$                     345$                            128$                             

12 1.7 42.0 9,481 150.34$                     1,425,364$                527,913$                     

13 1.9 48.0 0 -$                                 -$                                   

14 2.4 60.0 48,205 150.34$                     7,247,235$                2,684,161$                 

15 2.9 73 585 274.33$                     160,579$                    32,594$                       

16 3.5 88 1,629,167 167.72$                     273,236,425$           90,715,168$               

17 4.0 101 592 275.56$                     163,058$                    32,949$                       

18 4.5 114 2,714,754 208.66$                     566,447,291$           151,162,769$             

19 6.6 168 1,190,799 449.10$                     534,788,514$           66,306,001$               

20 8.6 219 292,284 1,876.21$                 548,386,780$           16,274,967$               

21 10.7 273 49,070 2,274.10$                 111,590,603$           2,732,323$                 

22 12.7 323 125,597 2,274.19$                 285,631,012$           6,993,472$                 

23 16.0 406 33,359 2,274.22$                 75,866,002$              1,857,498$                 

24 18.0 457 1,947 2,274.22$                 4,428,391$                108,424$                     

25 20.0 508 57,658 6,171.01$                 355,805,428$           3,210,485$                 

26 24.0 609 1,466 6,171.01$                 9,045,949$                81,623$                       

27 30.0 762 11,779 6,171.01$                 72,687,404$              655,869$                     

28 36.0 914 0 -$                                 -$                                   

29 42.0 1066 0 -$                                 -$                                   

32 TOTAL 25,481,880                4,685,994,070$        1,418,880,702$         

33

34 Customer Related Component Line 32, Column (6) / Line 32, Column (5) 30%

35 Demand Related Component 1 - Line 34, Column (6) 70%

Minimum Size Cost 

(All Pipe Valued at 

60mm PE)Length in Meters

Diameter

Unit Cost / Length 

($/m) Weighted Cost
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Table 2:  Steel Mains Weighted Cost per Diameter 1 

 2 

STEEL MAINS

Line No. Inches mm

1 0.6 15 3,981 150.34$                     598,568$                    221,692$                     

2 0.8 21 38,711 150.34$                     5,819,919$                2,155,526$                 

3 1.0 26 1,047,877 150.34$                     157,539,117$           58,347,821$               

4 1.3 33 17,613 150.34$                     2,648,031$                980,752$                     

5 1.7 42 2,200,542 150.34$                     330,832,271$           122,530,471$             

6 1.9 48 41,620 150.34$                     6,257,250$                2,317,500$                 

7 2.4 60 4,713,757 150.34$                     708,672,209$           262,471,188$             

8 0.6 15.0 0 150.34$                     -$                                 -$                                   

9 0.8 21.0 200 150.34$                     30,058$                      11,132$                       

10 1.0 26.0 2,303 150.34$                     346,222$                    128,230$                     

11 1.3 33.0 2 150.34$                     345$                            128$                             

12 1.7 42.0 9,481 150.34$                     1,425,364$                527,913$                     

13 1.9 48.0 0 150.34$                     -$                                 -$                                   

14 2.4 60.0 48,205 150.34$                     7,247,235$                2,684,161$                 

8 2.9 73 579 276.19$                     159,940$                    32,246$                       

9 3.5 88 612,942 276.19$                     169,285,772$           34,129,794$               

10 4.0 101 590 276.19$                     162,839$                    32,830$                       

11 4.5 114 1,660,501 276.19$                     458,606,773$           92,459,953$               

12 6.6 168 734,566 591.88$                     434,775,260$           40,902,039$               

13 8.6 219 235,675 2,274.22$                 535,977,075$           13,122,827$               

14 10.7 273 49,067 2,274.22$                 111,589,967$           2,732,161$                 

15 12.7 323 125,595 2,274.22$                 285,630,569$           6,993,360$                 

16 16.0 406 33,359 2,274.22$                 75,866,002$              1,857,498$                 

17 18.0 457 1,947 2,274.22$                 4,428,391$                108,424$                     

18 20.0 508 57,658 6,171.01$                 355,805,428$           3,210,485$                 

19 24.0 609 1,466 6,171.01$                 9,045,949$                81,623$                       

20 30.0 762 11,779 6,171.01$                 72,687,404$              655,869$                     

21 36.0 914 0 -$                           -$                                 -$                                   

22 42.0 1066 0 -$                           -$                                 -$                                   

25 TOTAL 11,650,017                3,735,437,956          648,695,623               

Length in Meters

Diameter

Unit Cost / Length 

($/m) Weighted Cost

Minimum Size Cost 

(All Pipe Valued at 

60mm PE)
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Table 3:  Plastic Mains Weighted Cost per Diameter 1 

 2 

1.2 PURPOSE OF PEAK LOAD CARRYING CAPACITY STUDY 3 

In the Minimum System Study the proportion of costs determined to be customer related is 4 

overstated since the customer related portion also has the ability to carry some demand.  As a 5 

result an adjustment to account for the PLCC of the minimum system is required.  6 

The PLCC adjustment involves the FEI System Capacity Planning Department determining the 7 

theoretical capacity of each distribution system in the Province assuming a 60 mm (2 inch) main 8 

diameter.  The 60 mm main diameter is the minimum size normally installed by the Company as 9 

specified by the FEI installation standard1.  The capacities of the minimum sized distribution 10 

systems are then divided by the number of customers served by each distribution system and 11 

an average minimum system capacity per customer (the “PLCC Adjustment”) is calculated.  12 

This PLCC Adjustment is then multiplied by the number of customers in each rate class, and the 13 

corresponding amount is subtracted from the peak demand for that rate class to get the PLCC 14 

                                                

1
 Appendix 6-6 

PLASTIC MAINS

Line No. Inches mm

1 0.6 15 197,757 55.68$                       11,011,508$              11,011,508$               

2 0.8 21 203 55.68$                       11,306$                      11,306$                       

3 1.0 26 443,538 55.68$                       24,697,053$              24,697,053$               

4 1.3 33 137 55.68$                       7,604$                        7,604$                          

5 1.7 42 5,975,607 55.68$                       332,733,433$           332,733,433$             

6 1.9 48 73 55.68$                       4,058$                        4,058$                          

7 2.4 60 4,631,215 55.68$                       257,875,085$           257,875,085$             

8 2.9 73 6 102.29$                     639$                            348$                             

9 3.5 88 1,016,225 102.29$                     103,950,653$           56,585,374$               

10 4.0 101 2 102.29$                     219$                            119$                             

11 4.5 114 1,054,252 102.29$                     107,840,518$           58,702,816$               

12 6.6 168 456,233 219.22$                     100,013,255$           25,403,962$               

13 8.6 219 56,610 219.22$                     12,409,705$              3,152,139$                 

14 10.7 273 3 219.22$                     636$                            162$                             

15 12.7 323 2 219.22$                     443$                            112$                             

16 16.0 406 0 -$                                 -$                                   

17 18.0 457 0 -$                                 -$                                   

18 20.0 508 0 -$                                 -$                                   

19 24.0 609 0 -$                                 -$                                   

20 30.0 762 0 -$                                 -$                                   

21 36.0 914 0 -$                                 -$                                   

22 42.0 1066 0 -$                                 -$                                   

25 TOTAL 13,831,863                950,556,114              770,185,079               

Unit Cost / Length 

($/m) Weighted Cost

Diameter Minimum Size Cost 

(All Pipe Valued at 

60mm PE)Length in Meters
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adjusted peak demand.  This PLCC adjusted peak demand is then used to allocate the demand 1 

related costs for the Distribution function.   2 

The Minimum System approach with PLCC Adjustment more closely matches the theoretical 3 

demand and customer related components of the distribution system, and is important to 4 

consider with the increase in the Company’s minimum installation size of mains to 60 mm. 5 

1.3 PLCC ADJUSTMENT 6 

Table 4 presents the total PLCC Adjustment for the FEI (0.205 GJ/day/customer) and details 7 

associated with the PLCC calculation, which was calculated through the following steps: 8 

1. The System Planning Department calculates the load capacity of each distribution 9 

network in the Province for the Amalgamated Entity assuming only 60 mm mains are 10 

used. 11 

2. Since each network serves a different number of customers, the average system 12 

capacity is calculated by summing the network capacities and dividing by the total 13 

number of customers. 14 
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Table 4:  PLCC Summary – Capacity Calculation of Each Distribution System with 60 mm Mains 1 

 2 

1.4 SUMMARY 3 

The Minimum System study with PLCC Adjustment classifies costs associated with distribution 4 

mains into customer and demand related components. Along with the use of the PLCC 5 

Adjustment, the two studies produce results that closely match the theoretical demand and 6 

customer related components of the distribution system. 7 

Network Area Model
Design Degree 

Day

Heating 

Value 

(MJ/m³)

Network 

Capacity for 

PLCC (m³/h)

Customers
Total Network 

Capacity  (GJ/d)

Coquitlam 31.0 38.601 11,162            55,810         10,341               

N. Van.-W. Van. 31.0 38.601 8,623              45,591         7,988                 

Richmond 31.0 38.601 5,837              48,645         5,408                 

700 kPa - Annacis 31.0 38.601 1,035              681             959                   

700 kPa - Metro 31.0 38.601 1,502              1,043           1,391                 

Squamish-Brackendale 35.0 38.601 1,207              4,311           1,118                 

Vancouver-Burnaby-New West 31.0 38.601 28,372            158,494       24,962               

Whistler 41.3 38.601 503                 2,875           466                   

Chilliwack 38.0 38.601 3,924              29,956         3,635                 

Del-Abb 31 & 34 38.601 34,632            231,803       32,084               

Hope 38.0 38.601 844                 2,612           782                   

Kent 38.0 38.601 989                 2,651           916                   

Maple Ridge 31.0 38.601 6,823              28,913         6,321                 

Mission 34.0 38.601 2,830              11,128         2,622                 

100 Mile-Clinton 55.0 38.241 2,836              4,836           2,603                 

Cache Creek-Ashcroft 49.0 38.241 1,825              1,378           1,675                 

Chetwynd 60.0 38.241 1,201              1,483           1,102                 

Fort Nelson 62.0 37.559 3,261              2,496           2,939                 

Greater Kamloops 49.0 38.241 13,489            34,856         12,380               

Greater Salmon Arm 45.0 38.008 5,894              12,564         5,376                 

Hudson Hope 60.0 38.241 978                 388             898                   

Mackenzie 60.0 38.241 984                 1,741           903                   

Merritt-Logan Lake 49.0 38.241 3,559              4,588           3,267                 

Prince George-Hixon 58.0 38.241 7,890              30,580         7,241                 

Quesnel 57.0 38.241 2,819              7,949           2,587                 

Revelstoke 43.0 93.540 127                 1,647           285                   

Williams Lake 55.0 38.241 2,364              7,387           2,170                 

Castlegar 40.0 37.990 2,884              4,629           2,630                 

Central Kootenay 40.0 37.990 2,685              7,777           2,448                 

Cranbrook-Kimberley 51.0 37.990 4,400              13,553         4,012                 

Creston 40.0 37.990 1,146              3,098           1,045                 

East Kootenay 51.0 37.990 1,296              6,848           1,182                 

Greater Kelowna 45.0 38.008 11,689            60,850         10,662               

Nelson 40.0 37.990 459                 5,310           418                   

North Okanagan 45.0 38.008 6,923              26,403         6,315                 

Princeton 45.0 38.008 889                 1,532           811                   

South Okanagan 40.0 38.008 5,035              23,616         4,593                 

West Kootenay 40.0 37.990 3,139              3,566           2,862                 

Campbell River and Comox-Courtenay-Cumberland 32.4 & 28.5 38.601 5,800              18,711         5,374                 

Chemainus-Crofton 30.4 38.601 655                 1,284           607                   

CRD-Victoria 28.7 38.601 9,172              44,405         8,498                 

Duncan-Shawnigan Lake 30.4 38.601 1,066              5,610           987                   

Gibson-Roberts Creek-Sechelt 28.6 38.601 1,998              6,468           1,851                 

Ladysmith 30.4 38.601 1,010              1,906           936                   

Nanaimo-Harmac 30.4 38.601 4,104              17,098         3,802                 

Parksville-Qualicum 30.4 38.601 1,599              8,885           1,482                 

Port Alberni 30.4 38.601 1,408              3,274           1,304                 

Powell River 28.6 38.601 2,292              3,696           2,123                 

1,004,925    206,360             

0.205                 Average consumption per Customer (Average GJ/d Customer)
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References
 IB 2008-43 Elimination of 88 mm PE pipe and restricted use of 42 mm PE Pipe

Responsibility
Planning and Design Technologists are responsible for sizing services.

System Capacity Planning Technologists are responsible for the final determination of service header 
size.

The System Capacity Planning Technologists are responsible for all main sizing including the following:

 evaluating alternative designs
 formulating guidelines and procedures to be used in sizing mains and services
 providing technical advice, information and direction in order to achieve consistent and standard 

sizing techniques
 the final determination of main size

Main Sizing

General
A new main must be sized and installed to suit the FBC (Gas) needs. For routine main extensions or 
replacement, Planning and Design Technologists must use the Weymouth Computer Program for 
preliminary sizing and budget estimating.

Planning and Design Technologists must forward preliminary MCO’s and SHO’s to System Capacity 
Planning for review to facilitate final sizing of mains.

System Capacity Planning Technologists must size the main with consideration of the following design 
factors:

 current and future operating pressures and adjacent system configurations
 potential renewal or integrity based replacement programs
 current and forecast loads
 Net Present Value (NPV) cost of replacing the main
 NPV cost of main extension and system improvement versus the five year net revenue
 immediate and long term (20 year) system improvement plan
 any relevant special studies

System Capacity Planning Technologists will use current hydraulic simulation software based on the 
principles of conservation of mass and energy for pipe sizing. Models used for sizing assessments will be 
newly built, or have been reviewed and assessed to be still valid, within the most recent capacity planning 
annual cycle.

System Capacity Planning must analyze the proposed main to determine if the proposed size, location, 
and operating pressure accommodate the immediate and long term (20 yr) development plan for the 
area. The System Capacity Planning Technologist must then provide a recommended pipe size to the 
Planning and Design Technologist to finalize cost estimates, route selection, and general construction 
planning requirements.
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For main extensions, the Planning and Design Technologist must run the Economic Test using the main 
sizing information provided by System Capacity Planning to determine contribution requirements.

 Refer to CUS 07-08 Main Extensions.

Effective Nov 3, 2008 (per IB 2008-43 Elimination of 88 mm PE pipe and restricted use of 42 mm PE 
Pipe) 88 mm PE is no longer being used for new installations and 42 mm PE will be restricted to single 
services without branches. Where these 88 mm and 42 mm material would have been selected in the 
past the next larger pipe size, 114 mm and 60 mm respectively, must be used.

System Improvements
For significant load additions a Form 1425 Load Information Memo (LIM) must be forwarded to System 
Capacity Planning to confirm existing and proposed main sizing. Refer to CRL #1341 New Loads and 
Changes to Existing Loads for further details.

Where a potential new customer requires an extension, and the extension “triggers” a system 
improvement, System Capacity Planning will size the system improvement. The sizing of the system 
improvement will depend on customer load demand and future development plans for the surrounding 
area.

Service Line Sizing
Planning and Design Technologists will use the CAFÉ application to determine the service size. CAFÉ 
relies on the Weymouth equation to determine the service size. The current process for using the CAFÉ 
Pipe Sizing Calculator is available in the Install Centre Knowledge Base and is included below.

To determine the size of the service line, proceed as follows:

1. Determine the equivalent length of the proposed service in metres.
 Use Table 1 when a PE service with standard parts is installed. If other than a standard 

PE service, add the equivalent lengths in Table 2 and Table 3 to the total service length.

2. Estimate the load the service will be required to supply in cubic metres per hour using the Load 
Diversity Chart (Figure 2).

3. Use a main pressure of 70 kPa to determine the service size except when:
 sizing for an industrial meter set, then use 140 kPa (70kPa for propane)
 sizing a line pressure meter set, in which case, the main pressure must be provided by 

the System Capacity Planning Manager

4. Follow the CAFÉ Pipe sizing process that follows.

NOTE: When sizing larger commercial/industrial service applications, contact System Capacity Planning 
for load diversity and/or alternate main pressure recommendations.
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Figure 1: Calculating Pipe Size
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NOTE: Please view PDF if figure is difficult to read.
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Figure 2: Load Diversity Chart

Table 1: Equivalent Lengths of Components for a Standard PE Service

Services (mm Equivalent Length (m)

15 6

26 9

42 30
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Table 3: Equivalent Lengths of Electro and Butt Fusion Poly Tapping Tees

Saddle Size (mm) Outlet Size (mm) Equivalent Length (m)*

42 15 2.1

42 26 3.7

60 15 2.1

60 26 3.7

60 42 14.8

60 60 23.5

88 and larger 15 2.1

88 and larger 26 3.7

88 and larger 42 14.8

88 and larger 60 19.8

* greater of calculated or vendor provided values
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Communication and Enforcement
As outlined as per the specification above.

Related Information
Related Policies:

 1341 New Loads and Changes to Existing Loads

Related Specifications:

 ​1238 Main Extensions
 1696 Distribution System Piping Design
 1344 Distribution System Set and Delivery Pressures

Other References:

 ​Form 1425 Load Information Memo (LIM)
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Detailed Load Factor Calculations 1 

As discussed in Section 6.3.6.1 of the Application FEI uses the three-year average load factor to 2 

derive the Load Factor Adjusted Annual Volume (or coincident peak day demand) for the heat 3 

sensitive rate schedules to allocated demand-related costs in the COSA. The following content 4 

reiterates the process as described in section 6.3.6.1 and provides supporting details for the 5 

derivation of the load factor for RS 1 in the Lower Mainland.  6 

Load factors are calculated in the following manner each year as FEI is preparing for its Quarter 7 

4 Gas Cost filing where FEI requests approval of its Storage & Transport (Midstream) charges 8 

for the upcoming year, as such the data that FEI uses in the first step of the calculation is a mix 9 

of end of year 2014 and beginning of year 2015 consumption and temperatures to calculate the 10 

temperature vs. consumption regression equation. The details below are for Lower Mainland RS 11 

1 unless otherwise noted.   12 

1) Calculate the Peak Day Demand for each region and rate schedule as follows: 13 

a. Develop a regression model for each region and rate schedule using 10 months1 of 14 

actual demand data (converted to daily demand, based on the number of days in the 15 

month) against average monthly temperatures to establish the model parameters to 16 

a linear equation. 17 

 18 
                                                           
1
  July and August are excluded 

Year

Month 

Number

Monthly 

Average 

Temperature

 Monthly Actual 

Consumption 

Days in 

Month

Daily Actual 

Use Rate

(1) (2) (3) (4) (5) (6)

2014 9 15.86 2.81                    30 0.09                  

2014 10 13.04 5.13                    31 0.17                  

2014 11 5.74 11.37                  30 0.38                  

2014 12 4.90 13.39                  31 0.43                  

2015 1 5.58 12.95                  31 0.42                  

2015 2 7.36 9.07                    28 0.32                  

2015 3 8.43 8.73                    31 0.28                  

2015 4 9.16 7.51                    30 0.25                  

2015 5 14.66 3.83                    31 0.12                  

2015 6 17.89 2.67                    30 0.09                  

Parameters for a linear regression equation

Intercept: 0.5373       = Excel function INTERCEPT using column (G) as known y's and column (3) as known x's

Slope: (0.0275)     = Excel function SLOPE using column (G) as known y's and column (3) as known x's

Notes

Column (4) equals the monthly average consumption of an RS 1 customer in the Lower Mainland

Column (6) equals column (4) divided by column (5)

This method is creating a regression equation that determines how daily consumption (column 6) relates

to daily temperature (column 3)
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b. Enter the regional design day temperature into the estimated linear models to 1 

establish the peak day demand for each region and rate schedule.  2 

 3 

Figure 1:  Graph of Daily Consumption vs. Daily Temperature with regression line 4 

 5 

Peak Day Temp: Intercept  Slope 

(9.40) 0.5373 (0.0275)

Peak Day Demand Equation

Peak Day Demand = 0.5373 + (-9.4 x -0.0275)

Peak Day Demand: 0.7954
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2) Calculate the Average Daily Consumption for each region and rate schedule: 1 

a. Rate schedules 1/2/3/23: 2 

i. The Average Daily Consumption is the normalized2 annual actual use per 3 

customer (UPC) divided by 365 days/year. 4 

 5 

 6 

3) Calculate the Load Factor for each region and rate schedule 7 

Load Factor = Average Daily Consumption / Peak Day Demand 8 

Load Factor = 0.258 / 0.7954 9 

Load Factor = 32.4% 10 

                                                           
2
  FEI normalizes demand using a 10 year average temperature. 

Month / Year

Normal 

Monthly UPC

Jan-15 14.9

Feb-15 11.7

Mar-15 10.5

Apr-15 7.6

May-15 4.9

Jun-15 3.8

Jul-15 2.8

Aug-15 2.4

Sep-15 3.1

Oct-15 6.3

Nov-15 10.8

Dec-15 15.3

Total 94.2

Days 365

Avg Normal 

Daily UPC 0.258
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4) Calculate the Three-Year Average Load Factor for each region and rate schedule. FEI 1 

calculates annual load factors by region, by rate schedule as described above. 2 

Subsequently, FEI then produces an annual weighted average load factor for each rate 3 

schedule by using the number of customers in each region to weight the load factors from 4 

those regions. Finally, FEI completes this process for three years and then averages them.    5 

 6 

 7 

Rate Schedule 1 three year average load factor of 31.2%, along with the load factor of other 8 

heat sensitive rate schedules, can be found in Table 6-13 of the application. 9 

Region

RS 1 LF by 

Region

Customer 

Weighting

Weighted 

LF

Lower Mainland 32.4% 61.3% 19.9%

Inland 32.0% 24.7% 7.9%

Columbia 34.2% 2.4% 0.8%

Vancouver Island 36.1% 11.4% 4.1%

Whistler 34.3% 0.3% 0.1%

Total 100.0% 32.8%

2013 2014 2015

Three Year 

Average

RS 1 WAvg Load Factor 29.6% 31.3% 32.8% 31.2%
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CUSTOMER WEIGHTING FACTOR STUDY 1 

PURPOSE OF CUSTOMER WEIGHTING FACTOR STUDY 2 

To allocate customer related costs, customer weighting factors must be developed and 3 

assigned to each rate schedule.  Weighting factors are estimated values indicating the total 4 

relative value of meter and service assets or customer administration costs associated with a 5 

specific rate schedule as compared to other rate schedules.  For the purposes of this analysis, 6 

weighting factors were calculated for each rate schedule relative to the residential rate schedule 7 

as it represents the lowest cost per customer rate schedule1.   8 

Two types of customer weighting factors have been calculated: 9 

1. Customer Weighting Factors for Meters and Services:  This weighting factor examines 10 

the various types of meters and services used throughout FEI and uses current costs 11 

associated with meters and services for each customer group.  These factors are used to 12 

weight customers for allocation of meter and service related costs to the various rate 13 

schedules. 14 

2. Customer Weighting Factors for Customer Administration and Billing: Large customers 15 

generally require a greater level of administrative effort or customer service than the 16 

average residential customer, therefore customer weighting factors are required to properly 17 

allocate customer administration, marketing and billing related costs to the various rate 18 

schedules.  19 

CUSTOMER WEIGHTING FACTORS 20 

The following tables present the customer weighting factors for FEI for both Meters and 21 

Services, and Customer Administration & Billing. 22 

                                                

1
  The residential rate schedule has historically been used by FEI as the base weighting factor since the average 

cost for meter and service equipment is lowest for the residential class.  The customer weighting factor study 
results for this application support the continuation of this method. 
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Table 1:  FEI Customer Weighting Factors for Meters & Services 1 

Rate schedule 2016 Weighting Factors 

Rate 1 - Residential 1.0 

Rate 2 - Small Commercial 1.7 

Rate 3 - Large Commercial 7.0 

Rate 4 - Seasonal 13.6 

Rate 5 - General Firm 11.1 

Rate 6 - NGV Service 13.3 

Rate 7 - General Interruptible 132.5 

Rate 22 - Large Industrial Interruptible 49.9 

Rate 23 - Large Commercial Transportation 10.3 

Rate 25 - General Firm Transportation 17.6 

Rate 27 - General Interruptible 46.2 

 2 

Table 2:  FEI Customer Weighting Factors for Administration & Billing 3 

Rate schedule 2016 Weighting Factors 

Rate 1 - Residential 1.0 

Rate 2 - Small Commercial 1.0 

Rate 3 - Large Commercial 1.2 

Rate 4 - Seasonal 0.9 

Rate 5 - General Firm 43.0 

Rate 6 - NGV Service 43.0 

Rate 7 - General Interruptible 43.0 

Rate 22 - Large Industrial Interruptible 75.0 

Rate 23 - Large Commercial Transportation 75.0 

Rate 25 - General Firm Transportation 75.0 

Rate 27 - General Interruptible 75.0 

 4 
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FORTISBC ENERGY INC. (AMALGAMATED)
Fully Distributed Cost of Service Allocation Study Schedule 1
Rate Design Filing_Common Rates_ 2013 Test Year
SUMMARY  (000's)

L.No. Particulars Reference Total RATE 1 RATE 2 RATE 4 2 RATE 6 NON BYPASS RATE 3/23 RATE 5/25 RATE 7/27 2

1 REVENUES
2 Total Revenues at Proposed 2013 FEI Rates line 3 + line 4 1,292,794$       795,934$          241,068$          1,074$              504$                 11,954$            187,190$          46,576$            8,493$              
3 Revenue Margin at Proposed 2013 FEI Rates 4 669,773$         414,446$         110,258$         314$                 249$                11,954$           89,436$           34,682$           8,434$
4 Total Cost of Gas 3 623,020$         381,488$         130,810$         761$                 255$                -$                 97,754$           11,894$           58$
5
6 COST OF SERVICE
7 Total Utility Cost of Service line 8 + line 9 1,351,981$       891,207$          239,820$          812$                 467$                 967$                 178,004$          39,336$            1,369$              
8 Cost of Service Margin 728,961$          509,719$          109,009$          51$                   212$                 967$                 80,250$            27,442$            1,311$              
9 Total Cost of Gas 3 623,020$         381,488$         130,810$         761$                 255$                -$                 97,754$           11,894$           58$
10
11 SURPLUS / DEFICIT
12 Total Surplus / Deficit line 2 - line 7 (59,187)$           (95,272)$           1,249$              263$                 37$                   10,987$            9,186$              7,240$              7,123$              
13 % increase to Equal Allocated Cost 8.8%
14
15 REVENUES (adjusted to equal COS)
16 Total Adjusted Revenues at Proposed 2013 FEI Rates line 17 + line 9 1,351,981$       832,559$          250,812$          1,102$              526$                 13,010$            195,093$          49,641$            9,238$              
17 Total Adjusted Revenue Margin at Proposed 2013 FEI Rates line 3 x line 13 728,961$          451,071$          120,001$          341$                 272$                 13,010$            97,339$            37,747$            9,180$              
18
19 REVENUES (adjusted for R/C RATIOS) 1 1,474,599$       832,559$          250,812$          1,102$              526$                 13,010$            233,741$          109,766$          33,083$            
20 COST OF SERVICE (adjusted for R/C RATIOS) 1 1,474,599$       891,207$          239,820$          812$                 467$                 967$                 216,652$          99,461$            25,214$            
21
22 REVENUE TO COST RATIO
23 Revenue to Cost Ratio line 19 / line 20 100% 93.4% 104.6% 112.7% 107.9% 110.4%
24
25 REVENUE REBALANCING
26 Adjustment -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  
27 Total Revenues at Proposed Rates 1 line 28 + line 9 1,474,599$       832,559$          250,812$          1,102$              526$                 13,010$            233,741$          109,766$          33,083$            
28 Total Revenue Margin at Proposed Rates line 17 + line 26 728,961$          451,071$          120,001$          341$                 272$                 13,010$            97,339$            37,747$            9,180$              
29
30 PROPOSED REVENUE TO COST RATIO
31 Revenue to Cost Ratio at Proposed Rates line 27 / line 20 100.0% 93.4% 104.6% 112.7% 107.9% 110.4%

Note:
1. The revenues (line 27 and line 19) and cost of service (line 20) include the imputed COG number for Rate 23, 25 and 27. This is shown only for the purposes of presenting the Revenue to Cost Ratios. 
    Please note that Rates 23, 25 and 27 do not pay for commodity and midstream charges. 
2. Rate 4 is a seasonal service and Rates 22 and Rate7/27 are interruptible customer classes. The revenue to cost ratio for Rate 4, Rate 22 and Rate 7/27 are not shown in the schedule above as 
    these rate classes do not drive system capacity additions and therefore, no demand-related costs are allocated to these customer classes in the COSA Study.
3. Cost of Gas forecast is based on five-day average of the November 1, 2, 3, 4, and 7, 2011 forward prices, and which reflect the forward prices utilized in the various FEU 2011 Fourth Quarter Gas Cost reports.
4. Revenue Margin includes UAF allocation to rate classes.

RATE 22 2
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FORTISBC ENERGY INC. (AMALGAMATED)
Fully Distributed Cost of Service Allocation Study Schedule 2
Rate Design Filing_Common Rates_ 2013 Test Year
FUNCTIONALIZATION  (000's)

L.No. Particulars Total
Gas Supply 
Operations

LNG Storage 
Tilbury

LNG Storage 
Mt. Hayes

Transmission Transmission 
SCP

Distribution Marketing Customer 
Accounting

1 Total Operating & Maintenance Expense 243,770$       -$                  2,609$               4,236$               41,385$             7,537$               100,365$           5,371$               82,267$             
2 BCH Capacity Right 244$              -$                  -$                  -$                  244$                  -$                  -$                  -$                  -$                  
3 Property & Sundry Taxes 61,924$         -$                  377$                  1,076$               16,378$             5,621$               38,472$             -$                  -$                  
4 Depreciation Expense 171,007$       -$                  2,349$               7,050$               34,157$             9,766$               117,684$           -$                  -$                  
5 Amortization Expense 12,458$         (2)$                    49$                    158$                  8,245$               (1,888)$              1,359$               4,474$               63$                    
6 Other Operating Revenue (77,908)$        -$                  -$                  (18,039)$            (38,070)$            (14,827)$            (4,412)$              -$                  (2,560)$              
7 Other Earned Return Provisions (97)$               -$                  (1)$                    (4)$                    (24)$                  (8)$                    (59)$                  -$                  -$                  
8 Income Tax 36,742$         -$                  502$                  1,581$               9,276$               2,907$               22,477$             -$                  -$                  
9 Earned Return 280,821$       -$                  3,841$               12,081$             70,893$             22,215$             171,791$           -$                  -$                  

10 Total Cost of Service Margin 728,961$       (2)$                    9,726$               8,139$               142,484$           31,322$             447,676$           9,845$               79,770$             
11
12 Cost of Gas - Commodity 459,919$       459,919$           -$                  -$                  -$                  -$                  -$                  -$                  -$                  
13 Cost of Gas - Midstream 163,102$       163,102$           -$                  -$                  -$                  -$                  -$                  -$                  -$                  
14 Total Utility Cost of Service 1,351,981$    623,018$           9,726$               8,139$               142,484$           31,322$             447,676$           9,845$               79,770$             

FEI 2016 Rate Design Application Appendix 6-9

Page 2



FORTISBC ENERGY INC. (AMALGAMATED)
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2013 Test Year
RATE BASE SUMMARY - CLASSIFICATION (000's)

L.No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6 NON BYPASS RATE 3/23 RATE 5/25 RATE 7/27 

1 Gas Plant in Service
2 Total Gas Plant in Service 5,204,738$    3,521,746$    847,992$       293$              751$              5,564$           617,168$       207,357$       3,867$          
3 Demand 2,955,093$          1,616,324$          593,090$             -$                       394$                     4,632$                 547,402$             193,250$             -$                     
4 Customer 2,249,645$          1,905,422$          254,901$             293$                     357$                     932$                     69,766$               14,107$               3,867$               
5 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     
6 Total Accumulated Depreciation (1,422,596)$   (958,137)$      (232,142)$      (64)$               (190)$             (1,583)$          (171,521)$      (58,131)$        (829)$           
7 Demand (838,887)$            (457,668)$            (168,711)$            -$                       (112)$                   (1,383)$                (155,950)$            (55,061)$              -$                     
8 Customer (583,709)$            (500,469)$            (63,431)$              (64)$                     (78)$                     (199)$                   (15,570)$              (3,070)$                (829)$                 
9 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     
10 TOTAL Net Plant 3,782,142$    2,563,609$    615,850$       229$              561$              3,981$           445,647$       149,226$       3,038$          
11 Demand 2,116,206$          1,158,656$          424,379$             -$                       282$                     3,248$                 391,452$             138,189$             -$                     
12 Customer 1,665,935$          1,404,953$          191,471$             229$                     279$                     733$                     54,196$               11,037$               3,038$               
13 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     
14
15 Contribution In Aid of Construction
16 Total CIAC (425,839)$      (288,967)$      (69,129)$        (24)$               (62)$               (493)$             (50,049)$        (16,793)$        (322)$           
17 Demand (238,428)$            (130,233)$            (47,894)$              -$                       (32)$                     (415)$                   (44,237)$              (15,618)$              -$                     
18 Customer (187,411)$            (158,735)$            (21,235)$              (24)$                     (30)$                     (78)$                     (5,812)$                (1,175)$                (322)$                 

19 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     
20 Total Accumulated Amortization 118,407$       81,795$         18,807$         8$                  17$                130$              13,169$         4,380$           99$               
21 Demand 60,595$               32,829$               12,257$               -$                       8$                         106$                     11,376$               4,018$                 -$                     
22 Customer 57,812$               48,966$               6,550$                 8$                         9$                         24$                       1,793$                 363$                     99$                    
23 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     
24 Total Net Contribution (307,433)$      (207,172)$      (50,322)$        (17)$               (44)$               (362)$             (36,880)$        (12,412)$        (223)$           
25 Demand (177,833)$            (97,403)$              (35,637)$              -$                       (24)$                     (309)$                   (32,861)$              (11,600)$              -$                     
26 Customer (129,599)$            (109,769)$            (14,685)$              (17)$                     (21)$                     (54)$                     (4,019)$                (813)$                   (223)$                 
27 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     
28
29 Work in Progress, no AFUDC 19,418$         12,366$         3,386$           1$                  3$                  23$                2,702$           928$              9$                 
30 Demand 14,074$               7,840$                 2,780$                 -$                       2$                         21$                       2,536$                 895$                     -$                     
31 Customer 5,344$                 4,527$                 606$                     1$                         1$                         2$                         166$                     34$                       9$                       
32 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     
33
34 Unamortized Deferred Charges 
35 Total Unamortized Deferred Charges - Rate Base 68,411$         32,207$         15,080$         10$                158$              148$              15,507$         5,325$           (24)$             
36 Demand 86,025$               49,469$               16,437$               -$                       155$                     155$                     14,650$               5,158$                 -$                     
37 Customer (25,988)$              (22,323)$              (3,094)$                (4)$                       (2)$                       (7)$                       (520)$                   (13)$                     (25)$                   
38 Energy 8,374$                 5,061$                 1,737$                 14$                       4$                         -$                       1,378$                 180$                     1$                       
39
40 Cash Working Capital 10,310$         6,727$           1,718$           6$                  4$                  8$                  1,440$           391$              15$               
41 Demand 3,537$                 1,965$                 700$                     -$                       0$                         5$                         640$                     226$                     -$                     
42 Customer 3,364$                 2,701$                 311$                     0$                         2$                         3$                         240$                     92$                       15$                    
43 Energy 3,410$                 2,060$                 707$                     6$                         2$                         -$                       561$                     73$                       0$                       
44
45 Other Working Capital
46 Total Other Working Capital 101,420$       56,054$         20,485$         (0)$                 9$                  170$              18,325$         6,417$           (41)$             
47 Demand 108,360$             61,464$               21,048$               -$                       14$                       179$                     18,970$               6,685$                 -$                     
48 Customer (6,940)$                (5,410)$                (563)$                   (0)$                       (5)$                       (8)$                       (644)$                   (268)$                   (41)$                   
49 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                     
50
51 LILO, Capital Efficiency Mechanism, Others (1,150)$          (867)$             (162)$             (0)$                 (0)$                 (1)$                 (91)$               (28)$               (1)$               
52 Demand (304)$                   (150)$                   (66)$                     -$                       (0)$                       (1)$                       (64)$                     (23)$                     -$                     
53 Customer (846)$                   (716)$                   (96)$                     (0)$                       (0)$                       (0)$                       (26)$                     (5)$                       (1)$                     
54 Energy -$                       -$                       -$                       -$                     
55
56 Total Utility Rate Base 3,673,118$    2,462,925$    606,035$       228$              690$              3,968$           446,652$       149,847$       2,773$          
57 Demand 2,150,064$          1,181,841$          429,642$             -$                       430$                     3,299$                 395,323$             139,530$             -$                     
58 Customer 1,511,270$          1,273,963$          173,950$             209$                     254$                     668$                     49,391$               10,063$               2,771$               
59 Energy 11,784$               7,121$                 2,444$                 19$                       6$                         -$                       1,938$                 253$                     1$                       

RATE 22
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FORTISBC ENERGY INC. (AMALGAMATED)
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2013 Test Year
COST OF SERVICE SUMMARY - CLASSIFICATION  (000's)

L.No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6 NON BYPASS RATE 3/23 RATE 5/25 RATE 7/27 

1 Operating & Maintenance Expense
2 Total Operating & Maintenance Expense 243,770$      171,426$      32,251$        11$               92$                 459$             28,271$        10,469$        790$
3 Demand 92,873$               50,770$               18,479$               2$                        13$                       312$                    17,087$               6,127$                 85$                     
4 Customer 150,896$             120,656$             13,773$               10$                      79$                       147$                    11,184$               4,342$                 705$                   
5 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      
6 BCH Capacity Right 244$             138$             47$               -$              0$                   0$                 43$               15$               -$
7 Demand 244$                    138$                    47$                      -$                       0$                         0$                        43$                      15$                      -$                      
8 Customer -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      
9 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      

10 Property & Sundry Taxes 61,924$        41,537$        10,218$        4$                 9$                   72$               7,513$          2,522$          49$
11 Demand 35,519$               19,313$               7,163$                 -$                       5$                         60$                      6,635$                 2,343$                 -$                      
12 Customer 26,405$               22,224$               3,055$                 4$                        5$                         12$                      878$                    179$                    49$                     
13 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      
14 Depreciation Expense 171,007$      118,801$      27,339$        17$               31$                 175$             18,455$        5,962$          228$
15 Demand 79,672$               43,929$               15,881$               -$                       11$                       119$                    14,585$               5,147$                 -$                      
16 Customer 91,334$               74,871$               11,458$               17$                      21$                       55$                      3,869$                 815$                    228$                   
17 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      
18 Amortization Expense 12,458$        7,250$          2,321$          0$                 44$                 19$               2,083$          736$             4$
19 Demand 11,526$               6,501$                 2,235$                 -$                       44$                       18$                      2,017$                 711$                    -$                      
20 Customer 934$                    751$                    86$                      0$                        0$                         1$                        66$                      25$                      4$                       
21 Energy (2)$                       (1)$                       (0)$                       (0)$                       (0)$                        -$                       (0)$                       (0)$                       (0)$                      
22 Other Operating Revenue (77,908)$       (45,520)$       (14,604)$       (0)$                (12)$                (94)$              (13,049)$       (4,605)$         (23)$
23 Demand (72,103)$              (40,810)$              (14,045)$              -$                       (9)$                        (89)$                     (12,680)$              (4,469)$                -$                      
24 Customer (5,805)$                (4,710)$                (559)$                   (0)$                       (3)$                        (5)$                       (369)$                   (135)$                   (23)$                    
25 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      
26 Income Tax 36,742$        25,009$        5,953$          2$                 5$                   39$               4,275$          1,428$          30$
27 Demand 20,212$               11,074$               4,050$                 -$                       3$                         32$                      3,734$                 1,318$                 -$                      
28 Customer 16,530$               13,934$               1,903$                 2$                        3$                         7$                        540$                    110$                    30$                     
29 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      
30 Earned Return 280,821$      191,144$      45,500$        17$               42$                 297$             32,672$        10,917$        232$
31 Demand 154,480$             84,643$               30,958$               -$                       21$                       241$                    28,543$               10,076$               -$                      
32 Customer 126,341$             106,502$             14,542$               17$                      21$                       56$                      4,130$                 842$                    232$                   
33 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      
34
35 Total Cost of Service Margin 728,961$      509,719$      109,009$      51$               212$               967$             80,250$        27,442$        1,311$
36 Demand 322,371$             175,529$             64,758$               2$                        86$                       693$                    59,954$               21,265$               85$                     
37 Customer 406,592$             334,191$             44,251$               49$                      126$                     274$                    20,297$               6,177$                 1,226$                
38 Energy (2)$                       (1)$                       (0)$                       (0)$                       (0)$                        -$                       (0)$                       (0)$                       (0)$                      
39 Cost of Gas - Commodity 459,919$      277,933$      95,389$        761$             232$               -$              75,655$        9,890$          58$
40 Demand -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      
41 Customer -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      
42 Energy 459,919$             277,933$             95,389$               761$                    232$                     -$                       75,655$               9,890$                 58$                     
43 Cost of Gas - Midstream 163,102$      103,555$      35,421$        -$              23$                 -$              22,098$        2,004$          -$
44 Demand 163,102$             103,555$             35,421$               -$                       23$                       -$                       22,098$               2,004$                 -$                      
45 Customer -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      
46 Energy -$                       -$                       -$                       -$                       -$                        -$                       -$                       -$                       -$                      
47 Total Utility Cost of Service 1,351,981$   891,207$      239,820$      812$             467$               967$             178,004$      39,336$        1,369$
48 Demand 485,473$             279,084$             100,180$             2$                        109$                     693$                    82,052$               23,268$               85$                     
49 Customer 406,592$             334,191$             44,251$               49$                      126$                     274$                    20,297$               6,177$                 1,226$                
50 Energy 459,916$             277,931$             95,388$               761$                    232$                     -$                       75,655$               9,890$                 58$                     
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FORTISBC ENERGY INC. (AMALGAMATED)
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2013 Test Year
RATE BASE SUMMARY - FUNCTIONALIZATION (000's)

L.No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6 NON BYPASS RATE 3/23 RATE 5/25 RATE 7/27

1  Gas Supply Operations 11,784$         7,121$           2,444$           19$                6$                  -$                 1,938$           253$              1$                 
2 Demand -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      
3 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      
4 Energy 11,784$                7,121$                  2,444$                  19$                       6$                         -$                       1,938$                  253$                     1$                       
5
6  LNG Storage Tilbury 41,717$         23,690$         8,120$           -$                 5$                  -$                 7,321$           2,580$           -$               
7 Demand 41,717$                23,690$                8,120$                  -$                       5$                         -$                       7,321$                  2,580$                  -$                      
8 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      
9 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

10
11  LNG Storage Mt. Hayes 202,467$       114,978$       39,411$         -$                 26$                -$                 35,530$         12,522$         -$               
12 Demand 202,467$              114,978$              39,411$                -$                       26$                       -$                       35,530$                12,522$                -$                      
13 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      
14 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      
15
16  Transmission 989,048$       560,742$       192,205$       -$                 126$              1,627$           173,281$       61,067$         -$               
17 Demand 989,048$              560,742$              192,205$              -$                       126$                     1,627$                  173,281$              61,067$                -$                      
18 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      

19 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      
20
21  Transmission SCP 305,472$       173,187$       59,363$         -$                 39$                502$              53,518$         18,862$         -$               
22 Demand 305,472$              173,187$              59,363$                -$                       39$                       502$                     53,518$                18,862$                -$                      
23 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      
24 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      
25
26  Distribution 2,084,865$    1,561,899$    297,168$       209$              339$              1,777$           168,464$       52,237$         2,772$          
27 Demand 573,489$              287,854$              123,211$              -$                       85$                       1,108$                  119,062$              42,169$                -$                      
28 Customer 1,511,376$           1,274,045$           173,958$              209$                     255$                     669$                     49,402$                10,068$                2,772$                
29 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      
30
31  Marketing 41,727$         24,344$         7,620$           0.1$               153$              67$                7,014$           2,503$           26$               
32 Demand 37,872$                21,390$                7,332$                  -$                       149$                     62$                       6,610$                  2,329$                  -$                      
33 Customer 3,855$                  2,954$                  289$                     0.1$                      3$                         5$                         404$                     173$                     26$                     
34 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      
35
36 Customer Accounting (3,962)$          (3,036)$          (297)$             (0.1)$              (3)$                 (5)$                 (415)$             (178)$             (27)$              
37 Demand -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      
38 Customer (3,962)$                (3,036)$                (297)$                   (0.1)$                    (3)$                       (5)$                       (415)$                   (178)$                   (27)$                    
39 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                      
40
41 Total Utility Rate Base 3,673,118$    2,462,925$    606,035$       228$              690$              3,968$           446,652$       149,847$       2,773$          
42 Demand 2,150,064$           1,181,841$           429,642$              -$                       430$                     3,299$                  395,323$              139,530$              -$                      
43 Customer 1,511,270$           1,273,963$           173,950$              209$                     254$                     668$                     49,391$                10,063$                2,771$                
44 Energy 11,784$                7,121$                  2,444$                  19$                       6$                         -$                       1,938$                  253$                     1$                       
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FORTISBC ENERGY INC. (AMALGAMATED)
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2013 Test Year
COST OF SERVICE SUMMARY - FUNCTIONALIZATION (000's)

L.No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6 NON BYPASS RATE 3/23 RATE 5/25 RATE 7/27

1  Gas Supply Operations 623,018$       381,487$       130,810$       761$              255$              -$                 97,754$         11,894$         58$               
2 Demand 163,102$              103,555$              35,421$                -$                       23$                       -$                       22,098$                2,004$                  -$                       
3 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
4 Energy 459,916$              277,931$              95,388$                761$                     232$                     -$                       75,655$                9,890$                  58$                      
5
6  LNG Storage Tilbury 9,726$           5,523$           1,893$           -$                 1$                  -$                 1,707$           602$              -$                
7 Demand 9,726$                  5,523$                  1,893$                  -$                       1$                         -$                       1,707$                  602$                     -$                       
8 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
9 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

10
11  LNG Storage Mt. Hayes 8,139$           4,622$           1,584$           -$                 1$                  -$                 1,428$           503$              -$                
12 Demand 8,139$                  4,622$                  1,584$                  -$                       1$                         -$                       1,428$                  503$                     -$                       
13 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
14 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
15
16  Transmission 142,484$       80,506$         27,606$         2$                  18$                400$              24,970$         8,896$           85$               
17 Demand 142,484$              80,506$                27,606$                2$                         18$                       400$                     24,970$                8,896$                  85$                      
18 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

19 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
20
21  Transmission SCP 31,322$         17,758$         6,087$           -$                 4$                  52$                5,488$           1,934$           -$                
22 Demand 31,322$                17,758$                6,087$                  -$                       4$                         52$                       5,488$                  1,934$                  -$                       
23 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
24 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
25
26  Distribution 447,676$       333,456$       64,653$         48$                77$                390$              36,990$         11,416$         646$             
27 Demand 126,666$              64,857$                26,812$                -$                       18$                       234$                     25,662$                9,083$                  -$                       
28 Customer 321,010$              268,599$              37,841$                48$                       59$                       156$                     11,328$                2,333$                  646$                    
29 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
30
31  Marketing 9,845$           6,717$           1,211$           0$                  47$                15$                1,308$           507$              39$               
32 Demand 4,033$                  2,263$                  776$                     -$                       43$                       7$                         699$                     246$                     -$                       
33 Customer 5,812$                  4,454$                  435$                     0$                         5$                         8$                         609$                     261$                     39$                      
34 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
35
36 Customer Accounting 79,770$         61,138$         5,975$           1$                  63$                110$              8,360$           3,583$           540$             
37 Demand -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
38 Customer 79,770$                61,138$                5,975$                  1$                         63$                       110$                     8,360$                  3,583$                  540$                    
39 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
40
41 Total Utility Cost of Service 1,351,981$    891,207$       239,820$       812$              467$              967$              178,004$       39,336$         1,369$          
42 Demand 485,473$              279,084$              100,180$              2$                         109$                     693$                     82,052$                23,268$                85$                      
43 Customer 406,592$              334,191$              44,251$                49$                       126$                     274$                     20,297$                6,177$                  1,226$                 
44 Energy 459,916$              277,931$              95,388$                761$                     232$                     -$                       75,655$                9,890$                  58$                      
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FORTISBC ENERGY INC. (AMALGAMATED)
Fully Distributed Cost of Service Allocation Study Schedule 7
Rate Design Filing_Common Rates_ 2013 Test Year
ALLOCATORS SUMMARY (000's)

L.No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6 NON BYPASS RATE 3/23 RATE 5/25 RATE 7/27

1 Billing Determinants
2
3 Sales Volume (TJ) 162,502         74,862           26,997           185                56                  11,504           28,499           14,579           5,819             
4 Midstream Sales Volume (TJ) 162,287         74,800           26,918           185                56                  11,504           28,425           14,579           5,819             
5 Commodity Sales Volume (TJ) 148,927         67,660           23,221           185                56                  11,504           25,903           14,579           5,819             
6 Average No. of Customers 971,089         877,036         85,717           18                  21                  21                  7,384             786                105                
7
8 Cost of Service Margin 728,961$       509,719$       109,009$       51$                212$              967$              80,250$         27,442$         1,311$           
9 Demand 322,371$             175,529$             64,758$               2$                        86$                      693$                    59,954$               21,265$               85$                      
10 Unit Demand Charge ($/GJ) 2.34$                   0.87$                   0.00$                   0.00$                   0.01$                   0.80$                   0.28$                   0.00$                   
11 Customer 406,592$             334,191$             44,251$               49$                      126$                    274$                    20,297$               6,177$                 1,226$                 
12 Unit Customer Charge ($/GJ) 4.46$                   0.59$                   0.00$                   0.00$                   0.00$                   0.27$                   0.08$                   0.02$                   
13 Energy (2)$                       (1)$                       (0)$                       (0)$                       (0)$                       -$                       (0)$                       (0)$                       (0)$                       
14 Unit Energy Charge ($/GJ) (0.00)$                  (0.00)$                  (0.00)$                  (0.00)$                  -$                       (0.00)$                  (0.00)$                  (0.00)$                  
15
16 Unit Cost of Service Margin ($/GJ) 6.81$             4.04$             0.28$             3.76$             0.08$             2.82$             1.88$             0.23$             
17
18 Cost of Gas - Commodity 459,919$       277,933$       95,389$         761$              232$              -$                 75,655$         9,890$           58$                
19 Demand -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
20 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
21 Energy 459,919$             277,933$             95,389$               761$                    232$                    -$                       75,655$               9,890$                 58$                      
22 Unit Cost of Gas - Commodity ($/GJ) 4.11$             4.11$             4.11$             4.11$             -$                 2.92$             0.68$             0.01$             
23
24 Cost of Gas - Midstream 163,102$       103,555$       35,421$         -$                 23$                -$                 22,098$         2,004$           -$                 
25 Demand 163,102$             103,555$             35,421$               -$                       23$                      -$                       22,098$               2,004$                 -$                       
26 Customer -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
27 Energy -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
28 Unit Cost of Gas - Midstream ($/GJ) 1.38$             1.32$             -$                 0.41$             -$                 0.78$             0.14$             -$                 
28
29 Total Utility Cost of Service 1,351,981$    891,207$       239,820$       812$              467$              967$              178,004$       39,336$         1,369$           
30 Demand 485,473$             279,084$             100,180$             2$                        109$                    693$                    82,052$               23,268$               85$                      
31 Customer 406,592$             334,191$             44,251$               49$                      126$                    274$                    20,297$               6,177$                 1,226$                 
32 Energy 459,916$             277,931$             95,388$               761$                    232$                    -$                       75,655$               9,890$                 58$                      
33 Unit Cost of Service ($/GJ) 11.90$           8.88$             4.38$             8.28$             0.08$             6.25$             2.70$             0.24$             
34
35 Total Revenues @ Proposed Rates 1,351,981$    832,559$       250,812$       1,102$           526$              13,010$         195,093$       49,641$         9,238$           
36 Unit Rate ($/GJ) 11.12$           9.29$             5.95$             9.33$             1.13$             6.85$             3.40$             1.59$             
37
38 Total Revenue Margin @ Proposed Rates 728,961$       451,071$       120,001$       341$              272$              13,010$         97,339$         37,747$         9,180$           
39 Unit Rate ($/GJ) 6.03$             4.44$             1.84$             4.81$             1.13$             3.42$             2.59$             1.58$             
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HISTORY OF GAS COSTS AND DELIVERY RATES 
 
 



RS 1 Lower Mainland

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-9-08 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10
Basic Charge 11.12$      11.16$      10.94$      10.94$      11.13$      11.13$      11.13$      11.13$      11.13$      11.99$      11.84$      11.84$      11.84$      

Delivery Charge 2.781$      2.791$      2.736$      2.736$      2.783$      2.783$      2.783$      2.783$      2.783$      2.998$      2.961$      2.961$      3.179$      
Commodity Cost Recovery Charge 9.774$      7.662$      7.662$      6.926$      6.926$      6.926$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      

Storage and Transport per GJ 0.613$      0.613$      0.859$      0.859$      1.209$      1.209$      1.209$      1.209$      1.209$      0.942$      0.942$      0.942$      1.642$      

RS 1 Inland

Order Number G-132-05 G-25-06 G-109-06 G-160-06 G-66-07 G-105-07 G-153-07 G-9-08 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09

Effective Date 1-Jan-06 1-Apr-06 1-Oct-06 1-Jan-07 1-Jul-07 1-Oct-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09
Basic Charge 11.12$      11.16$      11.16$      10.94$      10.94$      10.94$      11.13$      11.13$      11.13$      11.13$      11.13$      11.99$      11.84$      

Delivery Charge 2.781$      2.791$      2.791$      2.736$      2.736$      2.736$      2.783$      2.783$      2.783$      2.783$      2.783$      2.998$      2.961$      
Commodity Cost Recovery Charge 9.774$      7.662$      7.662$      7.662$      7.662$      6.926$      6.926$      6.926$      8.287$      9.780$      7.536$      7.536$      5.962$      

Storage and Transport per GJ 0.556$      0.556$      0.556$      0.850$      0.850$      0.850$      1.186$      1.186$      1.186$      1.186$      1.186$      0.903$      0.903$      

RS 1 Columbia

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-9-08 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10
Basic Charge 11.12$      11.16$      10.94$      10.94$      11.13$      11.13$      11.13$      11.13$      11.13$      11.99$      11.84$      11.84$      11.84$      

Delivery Charge 2.781$      2.791$      2.736$      2.736$      2.783$      2.783$      2.783$      2.783$      2.783$      2.998$      2.961$      2.961$      3.179$      
Commodity Cost Recovery Charge 9.774$      7.662$      7.662$      6.926$      6.926$      6.926$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      

Storage and Transport per GJ 0.642$      0.642$      0.912$      0.912$      1.265$      1.265$      1.265$      1.265$      1.265$      0.981$      0.981$      0.981$      1.681$      

RS 2 Mainland

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-9-08 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10
Basic Charge 23.33$      23.42$      22.96$      22.96$      23.35$      23.35$      23.35$      23.35$      23.35$      25.15$      24.84$      24.84$      24.84$      

Delivery Charge 2.328$      2.337$      2.291$      2.291$      2.330$      2.330$      2.330$      2.330$      2.330$      2.510$      2.479$      2.479$      2.643$      
Commodity Cost Recovery Charge 9.797$      7.673$      7.673$      6.928$      6.928$      6.928$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      

Storage and Transport per GJ 0.630$      0.630$      0.865$      0.865$      1.303$      1.303$      1.303$      1.303$      1.303$      0.947$      0.947$      0.947$      1.636$      
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RS 1 Lower Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 1 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 1 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 2 Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

G-42-10 G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13

1-Apr-10 1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13
11.84$      11.84$       11.84$      11.84$      0.3890$     0.3890$     0.3890$   0.3890$    0.3890$    0.3890$     
3.179$      3.179$       3.275$      3.275$      3.559$       3.559$       3.488$     3.790$      3.663$      3.663$       
5.609$      4.976$       4.568$      4.005$      4.005$       2.977$       2.977$     2.977$      3.913$      3.272$       
1.642$      1.642$       1.340$      1.340$      1.424$       1.424$       1.424$     1.274$      1.274$      1.274$       

G-74-09 G-105-09 G-141-09 G-42-10 G-106-10 G-187-10 G-105-11 G-156-11 G-177-11 G-26-12

1-Jul-09 1-Oct-09 1-Jan-10 1-Apr-10 1-Jul-10 1-Jan-11 1-Jul-11 1-Oct-11 1-Jan-12 1-Apr-12
11.84$      11.84$       11.84$      11.84$      11.84$       11.84$       11.84$     11.84$      0.3890$    0.3890$     
2.961$      2.961$       3.179$      3.179$      3.179$       3.275$       3.275$     3.275$      3.559$      3.559$       
5.962$      4.953$       4.953$      5.609$      4.976$       4.568$       4.568$     4.005$      4.005$      2.977$       
0.903$      0.903$       1.621$      1.621$      1.621$       1.315$       1.315$     1.315$      1.398$      1.398$       

G-42-10 G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13

1-Apr-10 1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13
11.84$      11.84$       11.84$      11.84$      0.3890$     0.3890$     0.3890$   0.3890$    0.3890$    0.3890$     
3.179$      3.179$       3.275$      3.275$      3.559$       3.559$       3.488$     3.790$      3.663$      3.663$       
5.609$      4.976$       4.568$      4.005$      4.005$       2.977$       2.977$     2.977$      3.913$      3.272$       
1.681$      1.681$       1.355$      1.355$      1.433$       1.433$       1.433$     1.248$      1.248$      1.248$       

G-42-10 G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13

1-Apr-10 1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13
24.84$      24.84$       24.84$      24.84$      0.8161$     0.8161$     0.8161$   0.8161$    0.8161$    0.8161$     
2.643$      2.643$       2.714$      2.714$      2.928$       2.928$       2.874$     3.009$      3.006$      3.006$       
5.609$      4.976$       4.568$      4.005$      4.005$       2.977$       2.977$     2.977$      3.913$      3.272$       
1.636$      1.636$       1.327$      1.327$      1.410$       1.410$       1.410$     1.265$      1.265$      1.265$       
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RS 1 Lower Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 1 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 1 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 2 Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

Amalgamation ‐ ALL REGIONS
G-150-13/G-

201-13 G-37-14 G-133-14
G-138-14/G-

164-14
G-21-14/G-

178-14 G-39-15 G-99-15
G-86-15/G-

106-15 G-145-15
G-188-15/G-

193-15
G-37-16/G-

33-16 G-145-16

1-Jan-14 1-Apr-14 1-Oct-14 1-Nov-14 1-Jan-15 1-Apr-15 1-Jul-15 1-Aug-15 1-Oct-15 1-Jan-16 1-Apr-16 1-Oct-16
0.3890$     0.3890$   0.3890$     0.3890$       0.3890$    0.3890$     0.3890$     0.3890$     0.3890$   0.3890$      0.3890$    0.3890$ 

3.741$       3.741$     3.741$       3.761$         4.216$      4.216$       4.216$       4.258$       4.258$     4.370$        4.370$      4.370$   
3.272$       4.640$     3.781$       3.781$         3.781$      2.486$       2.486$       2.486$       2.486$     1.719$        1.141$      2.050$   
1.385$       1.385$     1.385$       1.385$         1.398$      1.398$       1.398$       1.398$       1.398$     1.117$        1.117$      1.117$   

G-44-12 G-117-12 G-179-12
G-75-13/G-94-

13 G-147-13
G-150-13/G-

201-13 G-37-14 G-79-14 G-133-14
G-138-14/G-

164-14

1-Jun-12 1-Oct-12 1-Jan-13 1-Jul-13 1-Oct-13 1-Jan-14 1-Apr-14 1-Jul-14 1-Oct-14 1-Nov-14
0.3890$     0.3890$   0.3890$     0.3890$       0.3890$    0.3890$     0.3890$     0.3890$     0.3890$   0.3890$      

3.488$       3.488$     3.790$       3.663$         3.663$      3.741$       3.741$       3.741$       3.741$     3.761$        
2.977$       2.977$     2.977$       3.913$         3.272$      3.272$       4.640$       4.640$       3.781$     3.781$        
1.398$       1.398$     1.241$       1.241$         1.241$      1.301$       1.301$       1.301$       1.301$     1.301$        

G-150-13/G-
201-13 G-37-14 G-133-14

G-138-14/G-
164-14

1-Jan-14 1-Apr-14 1-Oct-14 1-Nov-14
0.3890$     0.3890$   0.3890$     0.3890$       

3.741$       3.741$     3.741$       3.761$         
3.272$       4.640$     3.781$       3.781$         
1.288$       1.288$     1.288$       1.288$         

Amalgamation ‐ ALL REGIONS
G-150-13/G-

201-13 G-37-14 G-133-14
G-138-14/G-

164-14
G-21-14/G-

178-14 G-39-15 G-99-15
G-86-15/G-

106-15 G-145-15
G-188-15/G-

193-15
G-37-16/G-

33-16 G-145-16

1-Jan-14 1-Apr-14 1-Oct-14 1-Nov-14 1-Jan-15 1-Apr-15 1-Jul-15 1-Aug-15 1-Oct-15 1-Jan-16 1-Apr-16 1-Oct-16
0.8161$     0.8161$   0.8161$     0.8161$       0.8161$    0.8161$     0.8161$     0.8161$     0.8161$   0.8161$      0.8161$    0.8161$ 

3.064$       3.064$     3.064$       3.079$         3.411$      3.411$       3.411$       3.442$       3.442$     3.523$        3.523$      3.523$   
3.272$       4.640$     3.781$       3.781$         3.781$      2.486$       2.486$       2.486$       2.486$     1.719$        1.141$      2.050$   
1.392$       1.392$     1.392$       1.392$         1.397$      1.397$       1.397$       1.397$       1.397$     1.133$        1.133$      1.133$   
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RS 2 Inland

Order Number G-132-05 G-25-06 G-109-06 G-160-06 G-66-07 G-105-07 G-153-07 G-9-08 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09

Effective Date 1-Jan-06 1-Apr-06 1-Oct-06 1-Jan-07 1-Jul-07 1-Oct-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09
Basic Charge 23.33$      23.42$      23.42$      22.96$      22.96$      22.96$      23.35$      23.35$      23.35$      23.35$      23.35$      25.15$      24.84$      

Delivery Charge 2.328$      2.337$      2.337$      2.291$      2.291$      2.291$      2.330$      2.330$      2.330$      2.330$      2.330$      2.510$      2.479$      
Commodity Cost Recovery Charge 9.797$      7.673$      7.673$      7.673$      7.673$      6.928$      6.928$      6.928$      8.287$      9.780$      7.536$      7.536$      5.962$      

Storage and Transport per GJ 0.570$      0.570$      0.570$      0.856$      0.856$      0.856$      1.279$      1.279$      1.279$      1.279$      1.279$      0.907$      0.907$      

RS 2 Columbia

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-9-08 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10
Basic Charge 23.33$      23.42$      22.96$      22.96$      23.35$      23.35$      23.35$      23.35$      23.35$      25.15$      24.84$      24.84$      24.84$      

Delivery Charge 2.328$      2.337$      2.291$      2.291$      2.330$      2.330$      2.330$      2.330$      2.330$      2.510$      2.479$      2.479$      2.643$      
Commodity Cost Recovery Charge 9.797$      7.673$      7.673$      6.928$      6.928$      6.928$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      

Storage and Transport per GJ 0.656$      0.656$      0.918$      0.918$      1.359$      1.359$      1.359$      1.359$      1.359$      0.986$      0.986$      0.986$      1.676$      

RS 3 Mainland

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-9-08 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10
Basic Charge 124.50$    124.95$    122.48$    122.48$    124.58$    124.58$    124.58$    124.58$    124.58$    134.20$    132.52$    132.52$    132.52$    

Delivery Charge 2.007$      2.014$      1.974$      1.974$      2.008$      2.008$      2.008$      2.008$      2.008$      2.163$      2.136$      2.136$      2.264$      
Commodity Cost Recovery Charge 9.699$      7.627$      7.627$      6.916$      6.916$      6.916$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      

Storage and Transport per GJ 0.559$      0.559$      0.761$      0.761$      1.115$      1.115$      1.115$      1.115$      1.115$      0.830$      0.830$      0.830$      1.289$      

RS 3 Inland

Order Number G-132-05 G-25-06 G-109-06 G-160-06 G-66-07 G-105-07 G-153-07 G-9-08 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09

Effective Date 1-Jan-06 1-Apr-06 1-Oct-06 1-Jan-07 1-Jul-07 1-Oct-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09
Basic Charge 124.50$    124.95$    124.95$    122.48$    122.48$    122.48$    124.58$    124.58$    124.58$    124.58$    124.58$    134.20$    132.52$    

Delivery Charge 2.007$      2.014$      2.014$      1.974$      1.974$      1.974$      2.008$      2.008$      2.008$      2.008$      2.008$      2.163$      2.136$      
Commodity Cost Recovery Charge 9.699$      7.627$      7.627$      7.627$      7.627$      6.916$      6.916$      6.916$      8.287$      9.780$      7.536$      7.536$      5.962$      

Storage and Transport per GJ 0.510$      0.510$      0.510$      0.756$      0.756$      0.756$      1.096$      1.096$      1.096$      1.096$      1.096$      0.796$      0.796$      
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RS 2 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 2 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 3 Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 3 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

G-74-09 G-105-09 G-141-09 G-42-10 G-106-10 G-187-10 G-105-11 G-156-11 G-177-11 G-26-12

1-Jul-09 1-Oct-09 1-Jan-10 1-Apr-10 1-Jul-10 1-Jan-11 1-Jul-11 1-Oct-11 1-Jan-12 1-Apr-12
24.84$      24.84$       24.84$      24.84$      24.84$       24.84$       24.84$     24.84$      0.8161$    0.8161$     
2.479$      2.479$       2.643$      2.643$      2.643$       2.714$       2.714$     2.714$      2.928$      2.928$       
5.962$      4.953$       4.953$      5.609$      4.976$       4.568$       4.568$     4.005$      4.005$      2.977$       
0.907$      0.907$       1.615$      1.615$      1.615$       1.301$       1.301$     1.301$      1.385$      1.385$       

G-42-10 G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13

1-Apr-10 1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13
24.84$      24.84$       24.84$      24.84$      0.8161$     0.8161$     0.8161$   0.8161$    0.8161$    0.8161$     
2.643$      2.643$       2.714$      2.714$      2.928$       2.928$       2.874$     3.099$      3.006$      3.006$       
5.609$      4.976$       4.568$      4.005$      4.005$       2.977$       2.977$     2.977$      3.913$      3.272$       
1.676$      1.676$       1.342$      1.342$      1.419$       1.419$       1.419$     1.239$      1.239$      1.239$       

G-42-10 G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13

1-Apr-10 1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13
132.52$    132.52$     132.52$    132.52$    4.3538$     4.3538$     4.3538$   4.3538$    4.3538$    4.3538$     

2.264$      2.264$       2.318$      2.318$      2.483$       2.483$       2.442$     2.617$      2.543$      2.543$       
5.609$      4.976$       4.568$      4.005$      4.005$       2.977$       2.977$     2.977$      3.913$      3.272$       
1.289$      1.289$       1.018$      1.018$      1.097$       1.097$       1.097$     0.999$      0.999$      0.999$       

G-74-09 G-105-09 G-141-09 G-42-10 G-106-10 G-187-10 G-105-11 G-156-11 G-177-11 G-26-12

1-Jul-09 1-Oct-09 1-Jan-10 1-Apr-10 1-Jul-10 1-Jan-11 1-Jul-11 1-Oct-11 1-Jan-12 1-Apr-12
132.52$    132.52$     132.52$    132.52$    132.52$     132.52$     132.52$   132.52$    4.3538$    4.3538$     

2.136$      2.136$       2.264$      2.264$      2.264$       2.318$       2.318$     2.318$      2.483$      2.483$       
5.962$      4.953$       4.953$      5.609$      4.976$       4.568$       4.568$     4.005$      4.005$      2.977$       
0.796$      0.796$       1.274$      1.274$      1.274$       0.999$       0.999$     0.999$      1.077$      1.077$       
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RS 2 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 2 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 3 Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 3 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

G-44-12 G-117-12 G-179-12
G-75-13/G-94-

13 G-147-13
G-150-13/G-

201-13 G-37-14 G-79-14 G-133-14
G-138-14/G-

164-14

1-Jun-12 1-Oct-12 1-Jan-13 1-Jul-13 1-Oct-13 1-Jan-14 1-Apr-14 1-Jul-14 1-Oct-14 1-Nov-14
0.8161$     0.8161$   0.8161$     0.8161$       0.8161$    0.8161$     0.8161$     0.8161$     0.8161$   0.8161$      

2.874$       2.874$     3.099$       3.006$         3.006$      3.064$       3.064$       3.064$       3.064$     3.079$        
2.977$       2.977$     2.977$       3.913$         3.272$      3.272$       4.640$       4.640$       3.781$     3.781$        
1.385$       1.385$     1.232$       1.232$         1.232$      1.307$       1.307$       1.307$       1.307$     1.307$        

G-150-13/G-
201-13 G-37-14 G-133-14

G-138-14/G-
164-14

1-Jan-14 1-Apr-14 1-Oct-14 1-Nov-14
0.8161$     0.8161$   0.8161$     0.8161$       

3.064$       3.064$     3.064$       3.079$         
3.272$       4.640$     3.781$       3.781$         
1.294$       1.294$     1.294$       1.294$         

Amalgamation ‐ ALL REGIONS
G-150-13/G-

201-13 G-37-14 G-133-14
G-138-14/G-

164-14
G-21-14/G-

178-14 G-39-15 G-99-15
G-86-15/G-

106-15 G-145-15
G-188-15/G-

193-15
G-37-16/G-

33-16 G-145-16

1-Jan-14 1-Apr-14 1-Oct-14 1-Nov-14 1-Jan-15 1-Apr-15 1-Jul-15 1-Aug-15 1-Oct-15 1-Jan-16 1-Apr-16 1-Oct-16
4.3538$     4.3538$   4.3538$     4.3538$       4.3538$    4.3538$     4.3538$     4.3538$     4.3538$   4.3538$      4.3538$    4.3538$ 

2.587$       2.587$     2.587$       2.599$         2.854$      2.854$       2.854$       2.877$       2.877$     2.939$        2.939$      2.939$   
3.272$       4.640$     3.781$       3.781$         3.781$      2.486$       2.486$       2.486$       2.486$     1.719$        1.141$      2.050$   
1.184$       1.184$     1.184$       1.184$         1.167$      1.167$       1.167$       1.167$       1.167$     0.940$        0.940$      0.940$   

G-44-12 G-117-12 G-179-12
G-75-13/G-94-

13 G-147-13
G-150-13/G-

201-13 G-37-14 G-79-14 G-133-14
G-138-14/G-

164-14

1-Jun-12 1-Oct-12 1-Jan-13 1-Jul-13 1-Oct-13 1-Jan-14 1-Apr-14 1-Jul-14 1-Oct-14 1-Nov-14
4.3538$     4.3538$   4.3538$     4.3538$       4.3538$    4.3538$     4.3538$     4.3538$     4.3538$   4.3538$      

2.442$       2.442$     2.617$       2.543$         2.543$      2.587$       2.587$       2.587$       2.587$     2.599$        
2.977$       2.977$     2.977$       3.913$         3.272$      3.272$       4.640$       4.640$       3.781$     3.781$        
1.077$       1.077$     0.972$       0.972$         0.972$      1.113$       1.113$       1.113$       1.113$     1.113$        
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RS 3 Columbia

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-9-08 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10
Basic Charge 124.50$    124.95$    122.48$    122.48$    124.58$    124.58$    124.58$    124.58$    124.58$    134.20$    132.52$    132.52$    132.52$    

Delivery Charge 2.007$      2.014$      1.974$      1.974$      2.008$      2.008$      2.008$      2.008$      2.008$      2.163$      2.136$      2.136$      2.264$      
Commodity Cost Recovery Charge 9.699$      7.627$      7.627$      6.916$      6.916$      6.916$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      

Storage and Transport per GJ 0.596$      0.596$      0.817$      0.817$      1.175$      1.175$      1.175$      1.175$      1.175$      0.873$      0.873$      0.873$      1.332$      

RS 4 Mainland

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09 G-42-10

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10 1-Apr-10
Basic Charge 412.00$    414.00$    406.00$    406.00$    413.00$    413.00$    413.00$    413.00$    445.00$    439.00$    439.00$    439.00$    439.00$    

Off-Peak Period* 0.717$      0.719$      0.705$      0.705$      0.717$      0.717$      0.717$      0.717$      0.772$      0.762$      0.762$      0.827$      0.827$      
Peak Period** 1.446$      1.451$      1.422$      1.422$      1.446$      1.446$      1.446$      1.446$      1.558$      1.539$      1.539$      1.604$      1.604$      

Commodity Cost Recovery Charge
Off-Peak Period* 9.587$      7.575$      7.575$      6.902$      6.902$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      5.609$      

Peak Period** 9.587$      7.575$      7.575$      6.902$      6.902$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      5.609$      
Storage and Transport per GJ 0.477$      0.477$      0.614$      0.614$      0.823$      0.823$      0.823$      0.823$      0.670$      0.670$      0.670$      0.960$      0.960$      

RS 4 Inland

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09 G-42-10

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10 1-Apr-10
Basic Charge 412.00$    414.00$    406.00$    406.00$    413.00$    413.00$    413.00$    413.00$    445.00$    439.00$    439.00$    439.00$    439.00$    

Off-Peak Period* 0.717$      0.719$      0.705$      0.705$      0.717$      0.717$      0.717$      0.717$      0.772$      0.762$      0.762$      0.827$      0.827$      
Peak Period** 1.446$      1.451$      1.422$      1.422$      1.446$      1.446$      1.446$      1.446$      1.558$      1.539$      1.539$      1.604$      1.604$      

Commodity Cost Recovery Charge
Off-Peak Period* 9.587$      7.575$      7.575$      6.902$      6.902$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      5.609$      

Peak Period** 9.587$      7.575$      7.575$      6.902$      6.902$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      5.609$      
Storage and Transport per GJ 0.442$      0.442$      0.615$      0.615$      0.812$      0.812$      0.812$      0.812$      0.644$      0.644$      0.644$      0.950$      0.950$      
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RS 3 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 4 Mainland

Order Number

Effective Date
Basic Charge

Off-Peak Period*
Peak Period**

Commodity Cost Recovery Charge
Off-Peak Period*

Peak Period**
Storage and Transport per GJ

RS 4 Inland

Order Number

Effective Date
Basic Charge

Off-Peak Period*
Peak Period**

Commodity Cost Recovery Charge
Off-Peak Period*

Peak Period**
Storage and Transport per GJ

G-42-10 G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13

1-Apr-10 1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13
132.52$    132.52$     132.52$    132.52$    4.3538$     4.3538$     4.3538$   4.3538$    4.3538$    4.3538$     

2.264$      2.264$       2.318$      2.318$      2.438$       2.438$       2.442$     2.617$      2.543$      2.543$       
5.609$      4.976$       4.568$      4.005$      4.005$       2.977$       2.977$     2.977$      3.913$      3.272$       
1.332$      1.332$       1.036$      1.036$      1.109$       1.109$       1.109$     0.979$      0.979$      0.979$       

G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13
G-150-13/G-

201-13

1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13 1-Jan-14
439.00$    439.00$     439.00$    14.4230$  14.4230$   14.4230$   14.4230$ 14.4230$  14.4230$  14.4230$   

0.827$      0.854$       0.854$      0.940$      0.940$       0.919$       1.011$     0.973$      0.973$      1.000$       
1.604$      1.631$       1.631$      1.727$      1.727$       1.696$       1.788$     1.750$      1.750$      1.777$       

4.976$      4.568$       4.005$      4.005$      2.977$       2.977$       2.977$     3.913$      3.272$      3.272$       
4.976$      4.568$       4.005$      4.005$      2.977$       2.977$       2.977$     3.913$      3.272$      3.272$       
0.960$      0.764$       0.764$      0.839$      0.839$       0.839$       0.765$     0.765$      0.765$      0.862$       

G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13
G-150-13/G-

201-13

1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13 1-Jan-14
439.00$    439.00$     439.00$    14.4230$  14.4230$   14.4230$   14.4230$ 14.4230$  14.4230$  14.4230$   

0.827$      0.854$       0.854$      0.940$      0.940$       0.919$       1.011$     0.973$      0.973$      1.000$       
1.604$      1.631$       1.631$      1.727$      1.727$       1.696$       1.788$     1.750$      1.750$      1.777$       

4.976$      4.568$       4.005$      4.005$      2.977$       2.977$       2.977$     3.913$      3.272$      3.272$       
4.976$      4.568$       4.005$      4.005$      2.977$       2.977$       2.977$     3.913$      3.272$      3.272$       
0.950$      0.749$       0.749$      0.824$      0.824$       0.824$       0.743$     0.743$      0.743$      0.812$       
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RS 3 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 4 Mainland

Order Number

Effective Date
Basic Charge

Off-Peak Period*
Peak Period**

Commodity Cost Recovery Charge
Off-Peak Period*

Peak Period**
Storage and Transport per GJ

RS 4 Inland

Order Number

Effective Date
Basic Charge

Off-Peak Period*
Peak Period**

Commodity Cost Recovery Charge
Off-Peak Period*

Peak Period**
Storage and Transport per GJ

G-150-13/G-
201-13 G-37-14 G-133-14

G-138-14/G-
164-14

1-Jan-14 1-Apr-14 1-Oct-14 1-Nov-14
4.3538$     4.3538$   4.3538$     4.3538$       

2.587$       2.587$     2.587$       2.599$         
3.272$       4.640$     3.781$       3.781$         
1.100$       1.100$     1.100$       1.100$         

Amalgamation ‐ ALL REGIONS

G-37-14 G-133-14
G-138-14/G-

164-14
G-21-14/G-

178-14 G-39-15
G-86-15/G-

106-15
G-188-15/G-

193-15 G-37-16 G-145-16

1-Apr-14 1-Oct-14 1-Nov-14 1-Jan-15 1-Apr-15 1-Aug-15 1-Jan-16 1-Apr-16 1-Oct-16
14.4230$   14.4230$ 14.4230$   14.4230$     14.4230$  14.4230$   14.4230$   14.4230$   14.4230$ 

1.000$       1.000$     1.008$       1.165$         1.165$      1.179$       1.217$       1.217$       1.217$     
1.777$       1.777$     1.785$       1.942$         1.942$      1.956$       1.994$       1.994$       1.994$     

4.640$       3.781$     3.781$       3.781$         2.486$      2.486$       1.719$       1.141$       2.050$     
4.640$       3.781$     3.781$       3.781$         2.486$      2.486$       1.719$       1.141$       2.050$     
0.862$       0.862$     0.862$       0.837$         0.837$      0.837$       0.681$       0.681$       0.681$     

G-37-14 G-133-14
G-138-14/G-

164-14

1-Apr-14 1-Oct-14 1-Nov-14
14.4230$   14.4230$ 14.4230$   

1.000$       1.000$     1.008$       
1.777$       1.777$     1.785$       

4.640$       3.781$     3.781$       
4.640$       3.781$     3.781$       
0.812$       0.812$     0.812$       

Page 9 of 27

FEI 2016 Rate Design Application Appendix 6-10



RS 4 Columbia

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09 G-42-10

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10 1-Apr-10
Basic Charge 412.00$    414.00$    406.00$    406.00$    413.00$    413.00$    413.00$    413.00$    445.00$    439.00$    439.00$    439.00$    439.00$    

Off-Peak Period* 0.717$      0.719$      0.705$      0.705$      0.717$      0.717$      0.717$      0.717$      0.772$      0.762$      0.762$      0.827$      0.827$      
Peak Period** 1.446$      1.451$      1.422$      1.422$      1.446$      1.446$      1.446$      1.446$      1.558$      1.539$      1.539$      1.604$      1.604$      

Commodity Cost Recovery Charge
Off-Peak Period* 9.587$      7.575$      7.575$      6.902$      6.902$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      5.609$      

Peak Period** 9.587$      7.575$      7.575$      6.902$      6.902$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      5.609$      
Storage and Transport per GJ 0.527$      0.527$      0.676$      0.676$      0.887$      0.887$      0.887$      0.887$      0.720$      0.720$      0.720$      1.005$      1.005$      

RS 5 Mainland

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-9-08 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10
Basic Charge 551.00$    553.00$    542.00$    542.00$    551.00$    551.00$    551.00$    551.00$    551.00$    594.00$    587.00$    587.00$    587.00$    

Demand Charge 13.766$    13.816$    13.543$    13.543$    13.776$    13.776$    13.776$    13.776$    13.776$    14.840$    14.655$    14.655$    15.554$    
Delivery Charge 0.557$      0.559$      0.548$      0.548$      0.557$      0.557$      0.557$      0.557$      0.557$      0.600$      0.593$      0.593$      0.629$      

Commodity Cost Recovery Charge 9.587$      7.575$      7.575$      6.902$      6.902$      6.902$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      
Storage and Transport per GJ 0.477$      0.477$      0.614$      0.614$      0.823$      0.823$      0.823$      0.823$      0.823$      0.670$      0.670$      0.670$      0.960$      

RS 5 Inland

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-9-08 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10
Basic Charge 551.00$    553.00$    542.00$    542.00$    551.00$    551.00$    551.00$    551.00$    551.00$    594.00$    587.00$    587.00$    587.00$    

Demand Charge 13.766$    13.816$    13.543$    13.543$    13.776$    13.776$    13.776$    13.776$    13.776$    14.840$    14.655$    14.655$    15.554$    
Delivery Charge 0.557$      0.559$      0.548$      0.548$      0.557$      0.557$      0.557$      0.557$      0.557$      0.600$      0.593$      0.593$      0.629$      

Commodity Cost Recovery Charge 9.587$      7.575$      7.575$      6.902$      6.902$      6.902$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      
Storage and Transport per GJ 0.442$      0.442$      0.615$      0.615$      0.812$      0.812$      0.812$      0.812$      0.812$      0.644$      0.644$      0.644$      0.950$      
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RS 4 Columbia

Order Number

Effective Date
Basic Charge

Off-Peak Period*
Peak Period**

Commodity Cost Recovery Charge
Off-Peak Period*

Peak Period**
Storage and Transport per GJ

RS 5 Mainland

Order Number

Effective Date
Basic Charge

Demand Charge
Delivery Charge

Commodity Cost Recovery Charge
Storage and Transport per GJ

RS 5 Inland

Order Number

Effective Date
Basic Charge

Demand Charge
Delivery Charge

Commodity Cost Recovery Charge
Storage and Transport per GJ

G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13
G-150-13/G-

201-13

1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13 1-Jan-14
439.00$    439.00$     439.00$    14.423$    14.423$     14.423$     14.423$   14.423$    14.423$    14.423$     

0.827$      0.854$       0.854$      0.940$      0.940$       0.919$       1.011$     0.973$      0.973$      1.000$       
1.604$      1.631$       1.631$      1.727$      1.727$       1.696$       1.788$     1.750$      1.750$      1.777$       

4.976$      4.568$       4.005$      4.005$      2.977$       2.977$       2.977$     3.913$      3.272$      3.272$       
4.976$      4.568$       4.005$      4.005$      2.977$       2.977$       2.977$     3.913$      3.272$      3.272$       
1.005$      0.785$       0.785$      0.853$      0.853$       0.853$       0.750$     0.750$      0.750$      0.800$       

G-42-10 G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13

1-Apr-10 1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13
587.00$    587.00$     587.00$    587.00$    587.00$     587.00$     587.00$   587.00$    587.00$    587.00$     
15.554$    15.554$     15.943$    15.943$    16.996$     16.996$     16.820$   18.063$    17.531$    17.531$     

0.629$      0.629$       0.645$      0.645$      0.702$       0.702$       0.680$     0.731$      0.722$      0.722$       
5.609$      4.976$       4.568$      4.005$      4.005$       2.977$       2.977$     2.977$      3.913$      3.272$       
0.960$      0.960$       0.764$      0.764$      0.839$       0.839$       0.839$     0.765$      0.765$      0.765$       

G-42-10 G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13

1-Apr-10 1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13
587.00$    587.00$     587.00$    587.00$    587.00$     587.00$     587.00$   587.00$    587.00$    587.00$     
15.554$    15.554$     15.94$      15.94$      16.996$     16.996$     16.820$   18.063$    17.531$    17.531$     

0.629$      0.629$       0.645$      0.645$      0.702$       0.702$       0.680$     0.731$      0.722$      0.722$       
5.609$      4.976$       4.568$      4.005$      4.005$       2.977$       2.977$     2.977$      3.913$      3.272$       
0.950$      0.950$       0.749$      0.749$      0.824$       0.824$       0.824$     0.743$      0.743$      0.743$       
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RS 4 Columbia

Order Number

Effective Date
Basic Charge

Off-Peak Period*
Peak Period**

Commodity Cost Recovery Charge
Off-Peak Period*

Peak Period**
Storage and Transport per GJ

RS 5 Mainland

Order Number

Effective Date
Basic Charge

Demand Charge
Delivery Charge

Commodity Cost Recovery Charge
Storage and Transport per GJ

RS 5 Inland

Order Number

Effective Date
Basic Charge

Demand Charge
Delivery Charge

Commodity Cost Recovery Charge
Storage and Transport per GJ

G-37-14 G-133-14
G-138-14/G-

164-14

1-Apr-14 1-Oct-14 1-Nov-14
14.423$     14.423$   14.423$     

1.000$       1.000$     1.008$       
1.777$       1.777$     1.785$       

4.640$       3.781$     3.781$       
4.640$       3.781$     3.781$       
0.800$       0.800$     0.800$       

Amalgamation ‐ ALL REGIONS
G-150-13/G-

201-13 G-37-14 G-133-14
G-138-14/G-

164-14
G-21-14/G-

178-14 G-39-15
G-86-15/G-

106-15
G-188-15/G-

193-15 G-37-16 G-145-16

1-Jan-14 1-Apr-14 1-Oct-14 1-Nov-14 1-Jan-15 1-Apr-15 1-Aug-15 1-Jan-16 1-Apr-16 1-Oct-16
587.00$     587.00$   587.00$     587.00$       587.00$    587.00$     587.00$     587.00$     587.00$   587.00$      
17.850$     17.850$   17.850$     17.925$       19.742$    19.742$     19.910$     20.077$     20.077$   20.077$      

0.736$       0.736$     0.736$       0.738$         0.813$      0.813$       0.819$       0.825$       0.825$     0.825$        
3.272$       4.640$     3.781$       3.781$         3.781$      2.486$       2.486$       1.719$       1.141$     2.050$        
0.862$       0.862$     0.862$       0.862$         0.837$      0.837$       0.837$       0.681$       0.681$     0.681$        

G-150-13/G-
201-13 G-37-14 G-133-14

G-138-14/G-
164-14

1-Jan-14 1-Apr-14 1-Oct-14 1-Nov-14
587.00$     587.00$   587.00$     587.00$       
17.850$     17.850$   17.850$     17.925$       

0.736$       0.736$     0.736$       0.738$         
3.272$       4.640$     3.781$       3.781$         
0.812$       0.812$     0.812$       0.812$         
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RS 5 Columbia

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-9-08 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10
Basic Charge 551.00$    553.00$    542.00$    542.00$    551.00$    551.00$    551.00$    551.00$    551.00$    594.00$    587.00$    587.00$    587.00$    

Demand Charge 13.766$    13.816$    13.543$    13.543$    13.776$    13.776$    13.776$    13.776$    13.776$    14.840$    14.655$    14.655$    15.554$    
Delivery Charge 0.557$      0.559$      0.548$      0.548$      0.557$      0.557$      0.557$      0.557$      0.557$      0.600$      0.593$      0.593$      0.629$      

Commodity Cost Recovery Charge 9.587$      7.575$      7.575$      6.902$      6.902$      6.902$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      
Storage and Transport per GJ 0.527$      0.527$      0.676$      0.676$      0.887$      0.887$      0.887$      0.887$      0.887$      0.720$      0.720$      0.720$      1.005$      

RS 6 Mainland

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-9-08 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10
Basic Charge 58.00$      58.00$      57.00$      57.00$      58.00$      58.00$      58.00$      58.00$      58.00$      62.00$      61.00$      61.00$      61.00$      

Delivery Charge 3.192$      3.203$      3.140$      3.140$      3.194$      3.194$      3.194$      3.194$      3.194$      3.441$      3.398$      3.398$      3.571$      
Commodity Cost Recovery Charge 9.438$      7.505$      7.505$      6.883$      6.883$      6.883$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      

Storage and Transport per GJ 0.369$      0.369$      0.420$      0.420$      0.452$      0.452$      0.452$      0.452$      0.452$      0.471$      0.471$      0.471$      0.466$      

RS 6 Inland

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-9-08 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10
Basic Charge 58.00$      58.00$      57.00$      57.00$      58.00$      58.00$      58.00$      58.00$      58.00$      62.00$      61.00$      61.00$      61.00$      

Delivery Charge 3.192$      3.203$      3.140$      3.140$      3.194$      3.194$      3.194$      3.194$      3.194$      3.441$      3.398$      3.398$      3.571$      
Commodity Cost Recovery Charge 9.438$      7.505$      7.505$      6.883$      6.883$      6.883$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      

Storage and Transport per GJ 0.352$      0.352$      0.424$      0.424$      0.431$      0.431$      0.431$      0.431$      0.431$      0.446$      0.446$      0.446$      0.464$      

RS 6 Columbia

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-9-08 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10
Basic Charge 58.00$      58.00$      57.00$      57.00$      58.00$      58.00$      58.00$      58.00$      58.00$      62.00$      61.00$      61.00$      61.00$      

Delivery Charge 3.192$      3.203$      3.140$      3.140$      3.194$      3.194$      3.194$      3.194$      3.194$      3.441$      3.398$      3.398$      3.571$      
Commodity Cost Recovery Charge 9.438$      7.505$      7.505$      6.883$      6.883$      6.883$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      

Storage and Transport per GJ 0.352$      0.352$      0.424$      0.424$      0.431$      0.431$      0.431$      0.431$      0.431$      0.446$      0.446$      0.446$      0.464$      
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RS 5 Columbia

Order Number

Effective Date
Basic Charge

Demand Charge
Delivery Charge

Commodity Cost Recovery Charge
Storage and Transport per GJ

RS 6 Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 6 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 6 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

G-42-10 G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13

1-Apr-10 1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13
587.00$    587.00$     587.00$    587.00$    587.00$     587.00$     587.00$   587.00$    587.00$    587.00$     
15.554$    15.554$     15.94$      15.94$      16.996$     16.996$     16.820$   18.063$    17.531$    17.531$     

0.629$      0.629$       0.645$      0.645$      0.702$       0.702$       0.680$     0.731$      0.722$      0.722$       
5.609$      4.976$       4.568$      4.005$      4.005$       2.977$       2.977$     2.977$      3.913$      3.272$       
1.005$      1.005$       0.785$      0.785$      0.853$       0.853$       0.853$     0.750$      0.750$      0.750$       

G-42-10 G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13

1-Apr-10 1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13
61.00$      61.00$       61.00$      61.00$      2.0041$     2.0041$     2.0041$   2.0041$    2.0041$    2.0041$     
3.571$      3.571$       3.648$      3.648$      3.878$       3.878$       3.825$     4.056$      3.967$      3.967$       
5.609$      4.976$       4.568$      4.005$      4.005$       2.977$       2.977$     2.977$      3.913$      3.272$       
0.466$      0.466$       0.353$      0.353$      0.421$       0.421$       0.421$     0.396$      0.396$      0.396$       

G-42-10 G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13

1-Apr-10 1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13
61.00$      61.00$       61.00$      61.00$      2.0041$     2.0041$     2.0041$   2.0041$    2.0041$    2.0041$     
3.571$      3.571$       3.648$      3.648$      3.878$       3.878$       3.825$     4.056$      3.967$      3.967$       
5.609$      4.976$       4.568$      4.005$      4.005$       2.977$       2.977$     2.977$      3.913$      3.272$       
0.464$      0.464$       0.346$      0.346$      0.413$       0.413$       0.413$     0.382$      0.382$      0.382$       

G-42-10 G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13

1-Apr-10 1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13
61.00$      61.00$       61.00$      61.00$      2.0041$     2.0041$     2.0041$   2.0041$    2.0041$    2.0041$     
3.571$      3.571$       3.648$      3.648$      3.878$       3.878$       3.825$     4.056$      3.967$      3.967$       
5.609$      4.976$       4.568$      4.005$      4.005$       2.977$       2.977$     2.977$      3.913$      3.272$       
0.464$      0.464$       0.346$      0.346$      0.413$       0.413$       0.413$     0.382$      0.382$      0.382$       
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RS 5 Columbia

Order Number

Effective Date
Basic Charge

Demand Charge
Delivery Charge

Commodity Cost Recovery Charge
Storage and Transport per GJ

RS 6 Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 6 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 6 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

G-150-13/G-
201-13 G-37-14 G-133-14

G-138-14/G-
164-14

1-Jan-14 1-Apr-14 1-Oct-14 1-Nov-14
587.00$     587.00$   587.00$     587.00$       
17.850$     17.850$   17.850$     17.925$       

0.736$       0.736$     0.736$       0.738$         
3.272$       4.640$     3.781$       3.781$         
0.800$       0.800$     0.800$       0.800$         

Amalgamation ‐ ALL REGIONS
G-150-13/G-

201-13 G-37-14 G-133-14
G-138-14/G-

164-14
G-21-14/G-

178-14 G-39-15
G-86-15/G-

106-15
G-188-15/G-

193-15 G-37-16 G-145-16

1-Jan-14 1-Apr-14 1-Oct-14 1-Nov-14 1-Jan-15 1-Apr-15 1-Aug-15 1-Jan-16 1-Apr-16 1-Oct-16
2.0041$     2.0041$   2.0041$     2.0041$       2.0041$    2.0041$     2.0041$     2.0041$     2.0041$   2.0041$      

4.029$       4.029$     4.029$       4.048$         4.403$      4.403$       4.436$       4.521$       4.521$     4.521$        
3.272$       4.640$     3.781$       3.781$         3.781$      2.486$       2.486$       1.719$       1.141$     2.050$        
0.467$       0.467$     0.467$       0.467$         0.417$      0.417$       0.417$       0.340$       0.340$     0.340$        

G-150-13/G-
201-13 G-37-14 G-133-14

G-138-14/G-
164-14

1-Jan-14 1-Apr-14 1-Oct-14 1-Nov-14
2.0041$     2.0041$   2.0041$     2.0041$       

4.029$       4.029$     4.029$       4.048$         
3.272$       4.640$     3.781$       3.781$         
0.442$       0.442$     0.442$       0.442$         

G-150-13/G-
201-13 G-37-14 G-133-14

G-138-14/G-
164-14

1-Jan-14 1-Apr-14 1-Oct-14 1-Nov-14
2.0041$     2.0041$   2.0041$     2.0041$       

4.029$       4.029$     4.029$       4.048$         
3.272$       4.640$     3.781$       3.781$         
0.442$       0.442$     0.442$       0.442$         
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RS 7 Mainland

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09 G-42-10

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10 1-Apr-10
Basic Charge 826.00$    829.00$    813.00$    813.00$    827.00$    827.00$    827.00$    827.00$    891.00$    880.00$    880.00$    880.00$    880.00$    

Delivery Charge 0.930$      0.933$      0.915$      0.915$      0.931$      0.931$      0.931$      0.931$      1.003$      0.990$      0.990$      1.048$      1.048$      
Commodity Cost Recovery Charge 9.587$      7.575$      7.575$      6.902$      6.902$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      5.609$      

Storage and Transport per GJ 0.477$      0.477$      0.614$      0.614$      0.823$      0.823$      0.823$      0.823$      0.670$      0.670$      0.670$      0.960$      0.960$      

RS 7 Inland

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09 G-42-10

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10 1-Apr-10
Basic Charge 826.00$    829.00$    813.00$    813.00$    827.00$    827.00$    827.00$    827.00$    891.00$    880.00$    880.00$    880.00$    880.00$    

Delivery Charge 0.930$      0.933$      0.915$      0.915$      0.931$      0.931$      0.931$      0.931$      1.003$      0.990$      0.990$      1.048$      1.048$      
Commodity Cost Recovery Charge 9.587$      7.575$      7.575$      6.902$      6.902$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      5.609$      

Storage and Transport per GJ 0.442$      0.442$      0.615$      0.615$      0.812$      0.812$      0.812$      0.812$      0.644$      0.644$      0.644$      0.950$      0.950$      

RS 7 Columbia

Order Number G-132-05 G-25-06 G-160-06 G-105-07 G-153-07 G-38-08 G-94-08 G-127-08 G-191-08 G-23-09 G-105-09 G-141-09 G-42-10

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Oct-07 1-Jan-08 1-Apr-08 1-Jul-08 1-Oct-08 1-Jan-09 1-Apr-09 1-Oct-09 1-Jan-10 1-Apr-10
Basic Charge 826.00$    829.00$    813.00$    813.00$    827.00$    827.00$    827.00$    827.00$    891.00$    880.00$    880.00$    880.00$    880.00$    

Delivery Charge 0.930$      0.933$      0.915$      0.915$      0.931$      0.931$      0.931$      0.931$      1.003$      0.990$      0.990$      1.048$      1.048$      
Commodity Cost Recovery Charge 9.587$      7.575$      7.575$      6.902$      6.902$      8.287$      9.780$      7.536$      7.536$      5.962$      4.953$      4.953$      5.609$      

Storage and Transport per GJ 0.527$      0.527$      0.676$      0.676$      0.887$      0.887$      0.887$      0.887$      0.720$      0.720$      0.720$      1.005$      1.005$      

RS 22 Mainland

Order Number G-132-05 G-14-06 G-160-06 G-153-07 G-38-08 G-191-08 G-23-09 G-141-09 G-187-10 G-177-11 G-44-12 G-179-12 G-75-12

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Jan-08 1-Apr-08 1-Jan-09 1-Apr-09 1-Jan-10 1-Jan-11 1-Jan-12 1-Jun-12 1-Jan-13 1-Jul-13
Basic Charge 3,442.00$ 3,454.00$ 3,386.00$ 3,444.00$ 3,444.00$ 3,710.00$ 3,664.00$ 3,664.00$ 3,664.00$ 3,664.00$ 3,664.00$ 3,664.00$ 3,664.00$ 

Delivery Charge 0.689$      0.691$      0.677$      0.689$      0.689$      0.742$      0.733$      0.773$      0.790$      0.844$      0.830$      0.887$      0.863$      
Administration Charge per Month 73.00$      73.00$      72.00$      73.00$      73.00$      79.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      
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RS 7 Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 7 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 7 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 22 Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge per Month

G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13
G-150-13/G-

201-13

1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13 1-Jan-14
880.00$    880.00$     880.00$    880.00$    880.00$     880.00$     880.00$   880.00$    880.00$    880.00$     

1.048$      1.073$       1.073$      1.148$      1.148$       1.129$       1.209$     1.175$      1.175$      1.195$       
4.976$      4.568$       4.005$      4.005$      2.977$       2.977$       2.977$     3.913$      3.272$      3.272$       
0.960$      0.764$       0.764$      0.839$      0.839$       0.839$       0.765$     0.765$      0.765$      0.862$       

G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13
G-150-13/G-

201-13

1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13 1-Jan-14
880.00$    880.00$     880.00$    880.00$    880.00$     880.00$     880.00$   880.00$    880.00$    880.00$     

1.048$      1.073$       1.073$      1.148$      1.148$       1.129$       1.209$     1.175$      1.175$      1.195$       
4.976$      4.568$       4.005$      4.005$      2.977$       2.977$       2.977$     3.913$      3.272$      3.272$       
0.950$      0.749$       0.749$      0.824$      0.824$       0.824$       0.743$     0.743$      0.743$      0.812$       

G-106-10 G-187-10 G-156-11 G-177-11 G-26-12 G-44-12 G-179-12
G-75-13/G-

94-13 G-147-13
G-150-13/G-

201-13

1-Jul-10 1-Jan-11 1-Oct-11 1-Jan-12 1-Apr-12 1-Jun-12 1-Jan-13 1-Jul-13 1-Oct-13 1-Jan-14
880.00$    880.00$     880.00$    880.00$    880.00$     880.00$     880.00$   880.00$    880.00$    880.00$     

1.048$      1.073$       1.073$      1.148$      1.148$       1.129$       1.209$     1.175$      1.175$      1.195$       
4.976$      4.568$       4.005$      4.005$      2.977$       2.977$       2.977$     3.913$      3.272$      3.272$       
1.005$      0.785$       0.785$      0.853$      0.853$       0.853$       0.750$     0.750$      0.750$      0.800$       

Amalgamation ‐ ALL REGIONS

G-150-13
G-138-14/G-

164-14
G-21-14/G-

178-14
G-86-15/G-

106-15
G-188-15/G-

193-15

1-Jan-14 1-Nov-14 1-Jan-15 1-Aug-15 1-Jan-16
3,664.00$ 3,664.00$  3,664.00$ 3,664.00$ 3,664.00$  

0.877$      0.880$       0.957$      0.964$      0.982$       
78.00$      78.00$       78.00$      78.00$      78.00$       
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RS 7 Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 7 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 7 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Commodity Cost Recovery Charge

Storage and Transport per GJ

RS 22 Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge per Month

Amalgamation ‐ ALL REGIONS

G-37-14 G-133-14
G-138-14/G-

164-14
G-21-14/G-

178-14 G-39-15
G-86-15/G-

106-15
G-188-15/G-

193-15 G-137-16 G-145-16

1-Apr-14 1-Oct-14 1-Nov-14 1-Jan-15 1-Apr-15 1-Aug-15 1-Jan-16 1-Apr-16 1-Oct-16
880.00$     880.00$   880.00$     880.00$       880.00$    880.00$     880.00$     880.00$     880.00$   

1.195$       1.195$     1.200$       1.315$         1.315$      1.325$       1.353$       1.353$       1.353$     
4.640$       3.781$     3.781$       3.781$         2.486$      2.486$       1.719$       1.141$       2.050$     
0.862$       0.862$     0.862$       0.837$         0.837$      0.837$       0.681$       0.681$       0.681$     

G-37-14 G-133-14
G-138-14/G-

164-14

1-Apr-14 1-Oct-14 1-Nov-14
880.00$     880.00$   880.00$     

1.195$       1.195$     1.200$       
4.640$       3.781$     3.781$       
0.812$       0.812$     0.812$       

G-37-14 G-133-14
G-138-14/G-

164-14

1-Apr-14 1-Oct-14 1-Nov-14
880.00$     880.00$   880.00$     

1.195$       1.195$     1.200$       
4.640$       3.781$     3.781$       
0.800$       0.800$     0.800$       
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RS 22 Inland

Order Number G-132-05 G-14-06 G-160-06 G-153-07 G-38-08 G-191-08 G-23-09 G-141-09 G-187-10 G-177-11 G-44-12 G-179-12 G-75-12

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Jan-08 1-Apr-08 1-Jan-09 1-Apr-09 1-Jan-10 1-Jan-11 1-Jan-12 1-Jun-12 1-Jan-13 1-Jul-13
Basic Charge 3,442.00$ 3,454.00$ 3,386.00$ 3,444.00$ 3,444.00$ 3,710.00$ 3,664.00$ 3,664.00$ 3,664.00$ 3,664.00$ 3,664.00$ 3,664.00$ 3,664.00$ 

Delivery Charge 0.689$      0.691$      0.677$      0.689$      0.689$      0.742$      0.733$      0.773$      0.790$      0.844$      0.830$      0.887$      0.863$      
Administration Charge per Month 73.00$      73.00$      72.00$      73.00$      73.00$      79.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      

RS 22 Columbia

Order Number G-132-05 G-14-06 G-160-06 G-153-07 G-38-08 G-191-08 G-23-09 G-141-09 G-187-10 G-177-11 G-44-12 G-179-12 G-75-12

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Jan-08 1-Apr-08 1-Jan-09 1-Apr-09 1-Jan-10 1-Jan-11 1-Jan-12 1-Jun-12 1-Jan-13 1-Jul-13
Basic Charge 3,442.00$ 3,454.00$ 3,386.00$ 3,444.00$ 3,444.00$ 3,710.00$ 3,664.00$ 3,664.00$ 3,664.00$ 3,664.00$ 3,664.00$ 3,664.00$ 3,664.00$ 

Delivery Charge 0.689$      0.691$      0.677$      0.689$      0.689$      0.742$      0.733$      0.773$      0.790$      0.844$      0.830$      0.887$      0.863$      
Administration Charge per Month 73.00$      73.00$      72.00$      73.00$      73.00$      79.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      

RS 23 Mainland

Order Number G-132-05 G-14-06 G-160-06 G-153-07 G-9-08 G-38-08 G-191-08 G-23-09 G-141-09 G-187-10 G-177-11 G-44-12 G-179-12

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jan-09 1-Apr-09 1-Jan-10 1-Jan-11 1-Jan-12 1-Jun-12 1-Jan-13
Basic Charge 124.50$    124.95$    122.48$    124.58$    124.58$    124.58$    134.20$    132.52$    132.52$    132.52$    132.52$    132.52$    132.52$    

Delivery Charge 2.007$      2.014$      1.974$      2.008$      2.008$      2.008$      2.163$      2.136$      2.264$      2.318$      2.483$      2.442$      2.617$      
Administration Charge 73.00$      73.00$      72.00$      73.00$      73.00$      73.00$      79.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      

RS 23 Inland

Order Number G-132-05 G-14-06 G-160-06 G-153-07 G-9-08 G-38-08 G-191-08 G-23-09 G-141-09 G-187-10 G-177-11 G-44-12 G-179-12

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jan-09 1-Apr-09 1-Jan-10 1-Jan-11 1-Jan-12 1-Jun-12 1-Jan-13
Basic Charge 124.50$    124.95$    122.48$    124.58$    124.58$    124.58$    134.20$    132.52$    132.52$    132.52$    132.52$    132.52$    132.52$    

Delivery Charge 2.007$      2.014$      1.974$      2.008$      2.008$      2.008$      2.163$      2.136$      2.264$      2.318$      2.483$      2.442$      2.617$      
Administration Charge 73.00$      73.00$      72.00$      73.00$      73.00$      73.00$      79.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      
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RS 22 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge per Month

RS 22 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge per Month

RS 23 Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge

RS 23 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge

G-150-13
G-138-14/G-

164-14

1-Jan-14 1-Nov-14
3,664.00$ 3,664.00$  

0.877$      0.880$       
78.00$      78.00$       

G-150-13
G-138-14/G-

164-14

1-Jan-14 1-Nov-14
3,664.00$ 3,664.00$  

0.877$      0.880$       
78.00$      78.00$       

Amalgamation ‐ ALL REGIONS

G-75-13 G-150-13
G-138-14/G-

164-14
G-21-14/G-

178-14
G-86-15/G-

106-15
G-188-15/G-

193-15

1-Jul-13 1-Jan-14 1-Nov-14 1-Jan-15 1-Aug-15 1-Jan-16
132.52$    132.52$     132.52$    132.52$    132.52$     132.52$     

2.543$      2.587$       2.599$      2.854$      2.877$       2.939$       
78.00$      78.00$       78.00$      78.00$      78.00$       78.00$       

G-75-13 G-150-13
G-138-14/G-

164-14

1-Jul-13 1-Jan-14 1-Nov-14
132.52$    132.52$     132.52$    

2.543$      2.587$       2.599$      
78.00$      78.00$       78.00$      
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RS 22 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge per Month

RS 22 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge per Month

RS 23 Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge

RS 23 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge
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RS 23 Columbia

Order Number G-132-05 G-14-06 G-160-06 G-153-07 G-9-08 G-38-08 G-191-08 G-23-09 G-141-09 G-187-10 G-177-11 G-44-12 G-179-12

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jan-09 1-Apr-09 1-Jan-10 1-Jan-11 1-Jan-12 1-Jun-12 1-Jan-13
Basic Charge 124.50$    124.95$    122.48$    124.58$    124.58$    124.58$    134.20$    132.52$    132.52$    132.52$    132.52$    132.52$    132.52$    

Delivery Charge 2.007$      2.014$      1.974$      2.008$      2.008$      2.008$      2.163$      2.136$      2.264$      2.318$      2.483$      2.442$      2.617$      
Administration Charge 73.00$      73.00$      72.00$      73.00$      73.00$      73.00$      79.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      

RS 25 Mainland

Order Number G-132-05 G-14-06 G-160-06 G-153-07 G-9-08 G-38-08 G-191-08 G-23-09 G-141-09 G-187-10 G-177-11 G-44-12 G-179-12

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jan-09 1-Apr-09 1-Jan-10 1-Jan-11 1-Jan-12 1-Jun-12 1-Jan-13
Basic Charge 551.00$    553.00$    542.00$    551.00$    551.00$    551.00$    594.00$    587.00$    587.00$    587.00$    587.00$    587.00$    587.00$    

Demand Charge 13.766$    13.816$    13.543$    13.776$    13.776$    13.776$    14.840$    14.655$    15.554$    15.943$    16.996$    16.820$    18.063$    
Delivery Charge 0.557$      0.559$      0.548$      0.557$      0.557$      0.557$      0.600$      0.593$      0.629$      0.645$      0.702$      0.680$      0.731$      

Administration Charge 73.00$      73.00$      72.00$      73.00$      73.00$      73.00$      79.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      

RS 25 Inland

Order Number G-132-05 G-14-06 G-160-06 G-153-07 G-9-08 G-38-08 G-191-08 G-23-09 G-141-09 G-187-10 G-177-11 G-44-12 G-179-12

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jan-09 1-Apr-09 1-Jan-10 1-Jan-11 1-Jan-12 1-Jun-12 1-Jan-13
Basic Charge 551.00$    553.00$    542.00$    551.00$    551.00$    551.00$    594.00$    587.00$    587.00$    587.00$    587.00$    587.00$    587.00$    

Demand Charge 13.766$    13.816$    13.543$    13.776$    13.776$    13.776$    14.840$    14.655$    15.554$    15.943$    16.996$    16.820$    18.063$    
Delivery Charge 0.557$      0.559$      0.548$      0.557$      0.557$      0.557$      0.600$      0.593$      0.629$      0.645$      0.702$      0.680$      0.731$      

Administration Charge 73.00$      73.00$      72.00$      73.00$      73.00$      73.00$      79.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      

RS 25 Columbia

Order Number G-132-05 G-14-06 G-160-06 G-153-07 G-9-08 G-38-08 G-191-08 G-23-09 G-141-09 G-187-10 G-177-11 G-44-12 G-179-12

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Jan-08 1-Feb-08 1-Apr-08 1-Jan-09 1-Apr-09 1-Jan-10 1-Jan-11 1-Jan-12 1-Jun-12 1-Jan-13
Basic Charge 551.00$    553.00$    542.00$    551.00$    551.00$    551.00$    594.00$    587.00$    587.00$    587.00$    587.00$    587.00$    587.00$    

Demand Charge 13.766$    13.816$    13.543$    13.776$    13.776$    13.776$    14.840$    14.655$    15.554$    15.943$    16.996$    16.820$    18.063$    
Delivery Charge 0.557$      0.559$      0.548$      0.557$      0.557$      0.557$      0.600$      0.593$      0.629$      0.645$      0.702$      0.680$      0.731$      

Administration Charge 73.00$      73.00$      72.00$      73.00$      73.00$      73.00$      79.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      
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RS 23 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge

RS 25 Mainland

Order Number

Effective Date
Basic Charge

Demand Charge
Delivery Charge

Administration Charge

RS 25 Inland

Order Number

Effective Date
Basic Charge

Demand Charge
Delivery Charge

Administration Charge

RS 25 Columbia

Order Number

Effective Date
Basic Charge

Demand Charge
Delivery Charge

Administration Charge

G-75-13 G-150-13
G-138-14/G-

164-14

1-Jul-13 1-Jan-14 1-Nov-14
132.52$    132.52$     132.52$    

2.543$      2.587$       2.599$      
78.00$      78.00$       78.00$      

Amalgamation ‐ ALL REGIONS

G-75-13 G-150-13
G-138-14/G-

164-14
G-21-14/G-

178-14
G-86-15/G-

106-15
G-188-15/G-

193-15

1-Jul-13 1-Jan-14 1-Nov-14 1-Jan-15 1-Aug-15 1-Jan-16
587.00$    587.00$     587.00$    587.00$    587.00$     587.00$     
17.531$    17.850$     17.925$    19.742$    19.910$     20.077$     

0.722$      0.736$       0.738$      0.813$      0.819$       0.825$       
78.00$      78.00$       78.00$      78.00$      78.00$       78.00$       

G-75-13 G-150-13
G-138-14/G-

164-14

1-Jul-13 1-Jan-14 1-Nov-14
587.00$    587.00$     587.00$    
17.531$    17.850$     17.925$    

0.722$      0.736$       0.738$      
78.00$      78.00$       78.00$      

G-75-13 G-150-13
G-138-14/G-

164-14

1-Jul-13 1-Jan-14 1-Nov-14
587.00$    587.00$     587.00$    
17.531$    17.850$     17.925$    

0.722$      0.736$       0.738$      
78.00$      78.00$       78.00$      
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RS 23 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge

RS 25 Mainland

Order Number

Effective Date
Basic Charge

Demand Charge
Delivery Charge

Administration Charge

RS 25 Inland

Order Number

Effective Date
Basic Charge

Demand Charge
Delivery Charge

Administration Charge

RS 25 Columbia

Order Number

Effective Date
Basic Charge

Demand Charge
Delivery Charge

Administration Charge
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RS 27 Mainland

Order Number G-132-05 G-14-06 G-160-06 G-153-07 G-38-08 G-191-08 G-23-09 G-141-09 G-187-10 G-177-11 G-44-12 G-179-12 G-75-13

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Jan-08 1-Apr-08 1-Jan-09 1-Apr-09 1-Jan-10 1-Jan-11 1-Jan-12 1-Jun-12 1-Jan-13 1-Jul-13
Basic Charge 826.00$    829.00$    813.00$    827.00$    827.00$    891.00$    880.00$    880.00$    880.00$    880.00$    880.00$    880.00$    880.00$    

Delivery Charge 0.930$      0.933$      0.915$      0.931$      0.931$      1.003$      0.990$      1.048$      1.073$      1.148$      1.129$      1.209$      1.175$      
Administration Charge 73.00$      73.00$      72.00$      73.00$      73.00$      79.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      

RS 27 Inland

Order Number G-132-05 G-14-06 G-160-06 G-153-07 G-38-08 G-191-08 G-23-09 G-141-09 G-187-10 G-177-11 G-44-12 G-179-12 G-75-13

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Jan-08 1-Apr-08 1-Jan-09 1-Apr-09 1-Jan-10 1-Jan-11 1-Jan-12 1-Jun-12 1-Jan-13 1-Jul-13
Basic Charge 826.00$    829.00$    813.00$    827.00$    827.00$    891.00$    880.00$    880.00$    880.00$    880.00$    880.00$    880.00$    880.00$    

Delivery Charge 0.930$      0.933$      0.915$      0.931$      0.931$      1.003$      0.990$      1.048$      1.073$      1.148$      1.129$      1.209$      1.175$      
Administration Charge 73.00$      73.00$      72.00$      73.00$      73.00$      79.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      

RS 27 Columbia

Order Number G-132-05 G-14-06 G-160-06 G-153-07 G-38-08 G-191-08 G-23-09 G-141-09 G-187-10 G-177-11 G-44-12 G-179-12 G-75-13

Effective Date 1-Jan-06 1-Apr-06 1-Jan-07 1-Jan-08 1-Apr-08 1-Jan-09 1-Apr-09 1-Jan-10 1-Jan-11 1-Jan-12 1-Jun-12 1-Jan-13 1-Jul-13
Basic Charge 826.00$    829.00$    813.00$    827.00$    827.00$    891.00$    880.00$    880.00$    880.00$    880.00$    880.00$    880.00$    880.00$    

Delivery Charge 0.930$      0.933$      0.915$      0.931$      0.931$      1.003$      0.990$      1.048$      1.073$      1.148$      1.129$      1.209$      1.175$      
Administration Charge 73.00$      73.00$      72.00$      73.00$      73.00$      79.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      78.00$      
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RS 27 Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge

RS 27 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge

RS 27 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge

Amalgamation ‐ ALL REGIONS

G-150-13
G-138-14/G-

164-14
G-21-14/G-

178-14
G-86-15/G-

106-15
G-188-15/G-

193-15

1-Jan-14 1-Nov-14 1-Jan-15 1-Aug-15 1-Jan-16
880.00$    880.00$     880.00$    880.00$    880.00$     

1.195$      1.200$       1.315$      1.325$      1.353$       
78.00$      78.00$       78.00$      78.00$      78.00$       

G-150-13
G-138-14/G-

164-14

1-Jan-14 1-Nov-14
880.00$    880.00$     

1.195$      1.200$       
78.00$      78.00$       

G-150-13
G-138-14/G-

164-14

1-Jan-14 1-Nov-14
880.00$    880.00$     

1.195$      1.200$       
78.00$      78.00$       
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RS 27 Mainland

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge

RS 27 Inland

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge

RS 27 Columbia

Order Number

Effective Date
Basic Charge

Delivery Charge
Administration Charge
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Appendix 6-11 

AVOIDED STORAGE COST CALCULATION 
 
 



Market Area Storage Cost (Mist)
Source: Natural Gas Price Forecast from GLJA [Jan 2015], Storage and Transport Rates: Gas Supply, FEI

Calendar Year 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

RATE CHARGES
Sumas Summer Price ($US/MMBtu) 2.03$            2.12$            2.43$            2.56$            2.69$       2.81$       2.90$       3.04$       3.19$       3.32$       3.39$       3.46$       3.53$       3.60$       3.67$       3.74$       3.82$       3.89$       3.97$       3.02$       4.13$       3.15$       

update NWP witNWP 15 day storage charge ($US/MMBtu) * 2.25$            2.25$            2.25$            2.25$            2.25$       2.25$       2.25$       2.25$       2.25$       2.25$       2.25$       2.25$       2.25$       2.25$       2.25$       2.25$       2.25$       2.25$       2.25$       2.25$       2.25$       2.25$       
NWP Injection/Withdrawal Fuel Rate (%) 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40% 0.40%
NWP TF-1 Transport Demand Charge ($US/MMBtu) 0.41$            0.41$            0.41$            0.41$            0.41$       0.41$       0.41$       0.41$       0.41$       0.41$       0.41$       0.41$       0.41$       0.41$       0.41$       0.41$       0.41$       0.41$       0.41$       0.41$       0.41$       0.41$       
NWP Transport Fuel Rate (%) 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50%
Storage Deliverability Required Mcf/d 150,000        150,000        150,000        150,000        150,000   150,000   150,000   150,000   150,000   150,000   150,000   150,000   150,000   150,000   150,000   150,000   150,000   150,000   150,000   150,000   150,000   150,000   

STORAGE CHARGE ($US 000)
Demand: NWP Storage Charge for 150MMcf/d x 15 days 5,162$        5,162$        5,162$        5,162$        5,162$   5,162$   5,162$   5,162$   5,162$   5,162$   5,162$   5,162$   5,162$   5,162$   5,162$   5,162$   5,162$   5,162$   5,162$   5,162$   5,162$   5,162$   

Fuel: Injection Fuel Charge for 5-day (15-day first year) 6$               6$               7$               8$               8$           9$           9$           9$           10$         10$         10$         11$         11$         11$         11$         11$         12$         12$         12$         9$           13$         10$         

TRANSPORT CHARGE ($US 000)
Demand: NWP TF-1@40% Transport Charge for 365 day 9,156$        9,156$        9,156$        9,156$        9,156$   9,156$   9,156$   9,156$   9,156$   9,156$   9,156$   9,156$   9,156$   9,156$   9,156$   9,156$   9,156$   9,156$   9,156$   9,156$   9,156$   9,156$   

Fuel 1: NWP Transport for 5-day Injection 23$             24$             28$             29$             31$         32$         33$         35$         37$         38$         39$         40$         40$         41$         42$         43$         44$         45$         46$         35$         47$         36$         
Fuel 2: NWP Transport for 5-day Withdrawal 23$             24$             28$             29$             31$         32$         33$         35$         37$         38$         39$         40$         40$         41$         42$         43$         44$         45$         46$         35$         47$         36$         

TOTAL STORAGE & TRANSPORT
($US 000) 14,372$      14,374$      14,382$      14,385$      14,389$ 14,392$ 14,394$ 14,398$ 14,402$ 14,405$ 14,407$ 14,409$ 14,410$ 14,412$ 14,414$ 14,416$ 14,418$ 14,420$ 14,422$ 14,397$ 14,426$ 14,400$ 
($Cdn 000) applying Fx = 0.76 $Cdn/$US 18,910$      18,913$      18,923$      18,928$      18,933$ 18,936$ 18,939$ 18,944$ 18,949$ 18,954$ 18,956$ 18,959$ 18,961$ 18,963$ 18,966$ 18,968$ 18,971$ 18,974$ 18,976$ 18,944$ 18,982$ 18,948$ 

Please note Conversion Factors: GJ/MMBtu 1.055056
GJ/Mcf 1.07588

STORAGE COST: PRESENT VALUE (Year 2015 $)
Period (Years) 11 21 11 21
Discount Rate 6.0% 6.0% 10.0% 10.0%

STORAGE CHARGE ($US 000)
Demand: NWP Storage Charge for 150MMcf/d x 15 days 40,746$        60,807$        33,530$        44,648$        

Fuel: Injection Fuel Charge for 5-day 65$               109$             52$               77$               

TRANSPORT CHARGE ($US 000)
Demand: NWP TF-1@40% Transport Charge for 365 day 72,269$        107,849$      59,470$        79,189$        

Fuel 1: NWP Transport for 5-day Injection 244$             407$             197$             287$             
Fuel 2: NWP Transport for 5-day Withdrawal 244$             407$             197$             287$             

TOTAL STORAGE & TRANSPORT
($US 000) 113,567$      169,579$      93,447$        124,489$      
($Cdn 000) applying Fx = 0.76 $US/$Cdn 149,431$ 223,130$ 122,956$ 163,801$ 
Levelized Storage Year Cost ($Cdn 000) 19,689$   19,450$   19,816$   19,604$   

Unit Charge based on period & discount rate 11yr @ 6% 21yr @ 6% 11yr @ 10% 21yr @ 10%
Fixed unit charge ($Cdn/GJ) 116.74$        116.74$        116.74$        116.74$        

Variable unit charge ($Cdn/GJ) 0.57$            0.64$            0.56$            0.61$            
Unit charge ($Cdn/GJ) 117.31$        117.38$        117.30$        117.36$        

* Storage Rate on NWP of $US 2.25/MMBtu  = (($0.00347 x capacity x 365-days + $0.04045 x deliverability x 365-days)/capacity)
           where:      deliverability = 150,000 MMscf/d;   storage days = 15 days;   capacity = deliverability x storage days.
                           capacity charge of $0.00347 and demand charge of $0.04045 

NWP TF-1@40%

unit charge
( 1 + discount rate)i

i = 1

n

NPV =                                                                        where n is the period (12 year or 22 year) and discount rate is 6.2% or 10%



Summary of T-South Cost with mitigation payments
Storage Contract Year 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036
GLJA AECO One Year ($Cdn/MMBtu) 2.70$       2.76$       3.27$       3.45$       3.63$     3.81$     3.90$     4.10$     4.30$     4.50$     4.60$     4.69$     4.79$     4.88$     4.98$     5.08$     5.18$     5.28$     5.39$     5.50$     5.61$     5.72$     
GLJA AECO One Year ($US/MMBtu) using GLGA Fx 0.85 US/Cdn 2.11$       2.10$       2.49$       2.62$       2.76$     2.90$     2.96$     3.12$     3.27$     3.42$     3.50$     3.57$     3.64$     3.71$     3.78$     3.86$     3.94$     4.02$     4.10$     4.18$     4.26$     4.35$     
GLJA AECO One Year ($Cdn/GJ) 2.63$       2.62$       3.10$       3.27$       3.44$     3.61$     3.70$     3.89$     4.08$     4.27$     4.36$     4.45$     4.54$     4.63$     4.72$     4.81$     4.91$     5.01$     5.11$     5.21$     5.31$     5.42$     
GLJA AECO Storage Year ($Cdn/GJ) 2.63$       2.74$       3.14$       3.31$       3.48$     3.63$     3.74$     3.93$     4.12$     4.29$     4.38$     4.47$     4.56$     4.65$     4.74$     4.84$     4.93$     5.03$     5.13$     3.91$     5.34$     4.07$     
Station-2 Winter Price = 107.46035406174% Storage Year ($Cdn/GJ 2.83$       2.94$       3.38$       3.56$       3.74$     3.90$     4.02$     4.23$     4.43$     4.61$     4.71$     4.80$     4.90$     5.00$     5.10$     5.20$     5.30$     5.41$     5.52$     4.20$     5.74$     4.37$     
Station-2 Summer Price = 94.6711756701855% Storage Year ($Cdn 2.49$       2.59$       2.97$       3.14$       3.30$     3.44$     3.54$     3.72$     3.90$     4.06$     4.15$     4.23$     4.32$     4.40$     4.49$     4.58$     4.67$     4.77$     4.86$     3.70$     5.06$     3.85$     
Sumas Winter Price (US$/MMBtu) 2.53$       2.63$       2.99$       3.14$       3.30$     3.43$     3.54$     3.71$     3.88$     4.03$     4.11$     4.20$     4.28$     4.36$     4.45$     4.54$     4.63$     4.72$     4.81$     3.73$     5.00$     3.81$     
Sumas Summer Price (US$/MMBtu) 2.03$       2.12$       2.43$       2.56$       2.69$     2.81$     2.90$     3.04$     3.19$     3.32$     3.39$     3.46$     3.53$     3.60$     3.67$     3.74$     3.82$     3.89$     3.97$     3.02$     4.13$     3.15$     
Sumas Winter Price ($Cdn/GJ) 3.16$       3.28$       3.73$       3.92$       4.11$     4.28$     4.41$     4.62$     4.84$     5.02$     5.13$     5.23$     5.34$     5.44$     5.55$     5.66$     5.77$     5.15$     5.25$     4.00$     5.46$     4.16$     
Sumas Summer Price ($Cdn/GJ) 2.54$       2.64$       3.03$       3.20$       3.36$     3.50$     3.61$     3.79$     3.98$     4.14$     4.23$     4.31$     4.40$     4.49$     4.58$     4.67$     4.76$     4.48$     4.57$     3.48$     4.75$     3.62$     

T-South Demand Charges ($Cdn/Mcf) 0.35$       0.36$       0.36$       0.37$       0.37$     0.38$     0.39$     0.39$     0.40$     0.40$     0.41$     0.42$     0.42$     0.43$     0.44$     0.45$     0.45$     0.46$     0.47$     0.48$     0.48$     0.49$     
T-South Demand Charges, Calendar Year ($Cdn/GJ) 0.33$       0.33$       0.34$       0.34$       0.35$     0.35$     0.36$     0.36$     0.37$     0.38$     0.38$     0.39$     0.39$     0.40$     0.41$     0.41$     0.42$     0.43$     0.43$     0.44$     0.45$     0.46$     
T-South Demand Charges, Storage Year ($Cdn/GJ) 0.33$       0.33$       0.34$       0.34$       0.35$     0.35$     0.36$     0.37$     0.37$     0.38$     0.38$     0.39$     0.40$     0.40$     0.41$     0.42$     0.42$     0.43$     0.44$     0.44$     0.45$     0.34$     
Station-2 Daily Gas Price = 1.5 times Winter Price ($Cdn/GJ) 4.24$       4.41$       5.06$       5.34$       5.61$     5.86$     6.03$     6.34$     6.65$     6.91$     7.06$     7.20$     7.35$     7.50$     7.65$     7.80$     7.95$     8.11$     8.28$     6.30$     8.61$     6.55$     
Sumas Summer/Station-2 Winter daily Differential ($Cdn/GJ) 1.70$       1.77$       2.03$       2.14$       2.25$     2.35$     2.42$     2.55$     2.67$     2.78$     2.84$     2.89$     2.95$     3.01$     3.07$     3.13$     3.19$     3.26$     3.32$     2.53$     3.46$     2.63$     
Station-2 Daily Winter T-South Fuel 3.3%  ($Cdn/GJ) 0.14$       0.15$       0.17$       0.18$       0.19$     0.19$     0.20$     0.21$     0.22$     0.23$     0.23$     0.24$     0.24$     0.25$     0.25$     0.26$     0.26$     0.27$     0.27$     0.21$     0.28$     0.22$     

Fixed cost (150MMcfd x 365days x T-South Demand Charge)(9 months first year) 19,168$   19,478$   19,794$   20,115$   20,441$ 20,772$ 21,108$ 21,450$ 21,798$ 22,151$ 22,510$ 22,874$ 23,245$ 23,621$ 24,004$ 24,393$ 24,788$ 25,190$ 25,598$ 26,012$ 26,434$ 26,862$ 
Variable based on (150 MMcf/d x 5 days) (two days first year) 1,486$     1,547$     1,776$     1,872$     1,969$   2,053$   2,116$   2,223$   2,330$   2,424$   2,476$   2,526$   2,576$   2,628$   2,681$   2,734$   2,789$   2,845$   2,901$   2,209$   3,019$   2,298$   
Total before mitigation 20,654$   21,025$   21,570$   21,987$   22,409$ 22,825$ 23,224$ 23,673$ 24,128$ 24,575$ 24,986$ 25,400$ 25,821$ 26,249$ 26,685$ 27,127$ 27,577$ 28,038$ 28,503$ 28,224$ 29,456$ 29,163$ 

Mitigation (4 out of 5 winter months) 6,039-$     6,137-$     6,236-$     6,338-$     6,440-$   6,545-$   6,651-$   6,758-$   6,868-$   6,979-$   7,092-$   7,207-$   7,324-$   7,442-$   7,563-$   7,685-$   7,810-$   7,936-$   8,065-$   8,196-$   8,328-$   8,463-$   
Total after mitigation 14,615$   14,888$   15,333$   15,649$   15,969$ 16,280$ 16,574$ 16,915$ 17,260$ 17,596$ 17,894$ 18,193$ 18,498$ 18,807$ 19,122$ 19,442$ 19,767$ 48,136$ 48,937$ 48,249$ 50,580$ 49,859$ 

Variable cost: This is the 5 day usage charge for fuel and the added cost of summer/winter differential to secure supply. Please note Conversion Factors: GJ/MMBtu 1.055056
GJ/Mcf 1.07588

WEI TRANSPORT COST: PRESENT VALUE (Year 2015 $)
Period (Years) 11 21 11 21
Discount Rate 6.0% 6.0% 10.0% 10.0%

Fixed cost (150MMcfd x 365days x T-South Demand Charge) 162,640$  257,563$  133,063$  185,419$  
Variable based on (150 MMcf/d x 5 days) (two days first year) 15,523$    25,934$    12,537$    18,291$    
Total before mitigation 178,163$  283,497$  145,600$  203,709$  

Mitigation (4 out of 5 winter months) 51,243-$    81,150-$    41,924-$    58,420-$    
Total after mitigation 126,920$  202,347$  103,676$  145,290$  

Levelized Yearly Cost, before mitigatin ($Cdn 000) 22,573$    24,069$    22,417$    23,554$    
Levelized Yearly Cost, after mitigation ($Cdn 000) 16,080$    17,179$    15,962$    16,799$    

Unit Charge based on period & discount rate 11yr @ 6% 21yr @ 6% 11yr @ 10% 21yr @ 10%
Before mitigation unit charge ($Cdn/GJ) 139.87$    149.14$    138.91$    145.95$    

After mitigation unit charge ($Cdn/GJ) 99.64$      106.45$    98.91$      104.09$    
unit charge

( 1 + discount rate)i

i = 1

n

NPV =                                                         where n is the period (12 year or 22 year) and discount rate is 6.2% or 10%
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1 EXECUTIVE SUMMARY 
1.1 Introduction and Background 
 
This report summarizes the results from a Residential End-Use Survey (REUS) of FortisBC Energy Utilities’ 
(FEU) customers conducted in late 2012. Over 3,400 survey responses were received over the Internet or 
through the mail. Results were analyzed by FEU’s five regions (Lower Mainland/Fraser Valley, Vancouver 
Island/Sunshine Coast, Interior (Inland and Columbia), Whistler and Fort Nelson). Comparisons were made 
with results from residential end-use studies conducted by FEU in 2008 and 2002. Survey estimates at the 
utility level for the 2012 REUS are accurate to +/- 2.4%, 19 times out of 20. 
 
The 2012 REUS represents the first time the electric and gas divisions of FortisBC have combined 
resources to implement a joint REUS of their customers. To do this, the questionnaire and survey sample 
were structured to accommodate gas-only customers, electric-only customers, and customers who 
receive both their gas and electric services from FortisBC (i.e., shared services customers). REUS results 
for FortisBC’s electric customers are published in a separate report.  
 
Data from the 2012 FEU REUS and published third party sources were used to explore trends and factors 
contributing to the decline in residential natural gas use rates. These included developments and trends in 
new construction, gas appliance stocks and efficiencies, and changes in the demographic composition of 
FEU’s residential customer base. Conditional demand analysis (CDA) modelling using REUS data and gas 
consumption records were used to derive Unit Energy Consumption (UEC) estimates for key gas end-uses 
by region and at the utility level. These estimates were compared to those generated by the utility in 2008 
and 2002. 
 
1.2 Highlights of the 2012 REUS 
 
Highlights from the 2012 REUS of FEU’s gas customers are organized by topic area. Readers are directed 
to the respective sections in the main report for a detailed presentation and discussion of results by 
region, dwelling type, and dwelling vintage. 
 
1.2.1 Trends Influencing Residential Natural Gas Consumption  
 
Use rates (weather normalized gas consumption per-household) have been declining across FEU’s regions 
since 1999. Use rates are down 24% since 1999 and 4% since the last REUS (2008). The decline since 2008 
is understated somewhat due to a change in the use rate calculation method for 2012.  
 
Declining use rates are attributed to: 
 

 The shift in new residential construction towards smaller, less energy-intensive dwellings 
including row houses, townhouses, and apartments. 

 Improvements in the thermal envelope of all dwelling types (improved insulation, energy-efficient 
windows, etc.). 

 Improvements in the efficiency of larger (thermal) gas end-uses including furnaces, boilers, 
domestic water heaters, and fireplaces. 
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 Changes in the penetration rates of gas appliances and equipment (convenience loads) in new 
and retrofit construction. 

 Improvements in the efficiency of appliances that use hot water, including clothes washers and 
dishwashers. 

 The long-term decline in the average number of occupants per-dwelling and an aging customer 
base. 

 Long-run demand response to increases in the price of natural gas. 
 

These trends are being partially offset by the long-run increase in the average size of the new single family 
detached dwellings.  
 
1.2.2 Dwelling Characteristics and Renovations 
 

 The average FEU residential customer has lived in their home for 17 years, up from 12 years in 
2002. This increase is consistent with the aging of FEU’s residential customer base. People are less 
likely to change residences as they get older. 

 Average home size (ft2) varies by dwelling type and vintage. The median size of a single family 
detached (SFD) dwelling with gas service built since 2005 is 2,900 ft2, 32% larger than SFDs built in 
1950-75 and 53% larger than SFDs constructed before 1950. 

 Ceiling heights in newly constructed dwellings continue to increase, with ceilings of nine feet and 
higher present in 69% of dwellings constructed since 2005 compared to 14% of dwellings 
constructed during the 1950-75 period. Increased floor space and higher ceilings increase the 
overall load placed on space heating equipment. 

 The likelihood of basements being completely finished has increased from 57% in 2008 to 62% in 
2012. 

 Consistent with changes to building codes, newer homes are more likely to have average or above 
average insulation, high efficiency windows, and insulated exterior doors.  

 
1.2.3 Energy-Related Renovation Activities – Past and Planned 
 

 Nearly half (46%) of FEU customers undertook one or more energy-related improvements to their 
home in the last five years. The top three energy-related renovations include installing 
programmable thermostats, energy-efficient windows, and weather stripping and caulking. 

 Thirty-eight percent (38%) of households plan to undertake one or more energy-related 
renovations during the next two years. The top three energy-related renovations planned include 
installing energy-efficient windows, improving insulation, and weather stripping / caulking.  

 Nine percent (9%) of FEU customers made changes involving fireplaces or heating stoves during 
the last five years, and 6% plan to undertake similar renovations in the next two years. 
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1.2.4 Space Heating 
 

 The proportion of FEU customers using natural gas as either their main or secondary 
(supplementary) space heating fuel in 2012 is 95%, unchanged from 2008. The role of natural gas 
as a space heating fuel, however, has shifted somewhat to a secondary or supplementary fuel. 
This trend was identified in the 2008 REUS. It is due primarily to the long-term decline in the 
penetration of gas forced air furnaces in new construction (57% of FEU homes built since 2005 
compared to 88% of homes constructed between 1950 and 1975), and, to a lesser degree, the 
increased penetration of air source heat pumps.  

 Five percent (5%) of FEU households changed their main space heating fuel during the last five 
years, not statistically different from the rate observed in 2008.  

 The top three main methods of space heating are forced air furnaces (70% of FEU homes), hot 
water radiant floor heat or air source heat pumps (tied for second place at 6% each), and gas 
fireplaces (4%). Data gathered elsewhere in the 2012 REUS survey suggest the penetration of air 
source heat pumps is closer to 12% of FEU homes.  

 On average, 78% of FEU homes have a gas forced air furnaces. High efficiency models (AFUE of 
90% or higher) account for 37% of gas furnaces in FEU’s service region, up from 16% in 2008 while 
standard efficiency furnace (less than 78% AFUE) shares have fallen to 23% from 44% in 2008. As 
of 2012, 40% of furnaces were mid-efficiency units (78% to 85% AFUE).  

 High efficiency boilers (AFUE of 90% or higher) now make up 36% of all boilers in use, up from 
30% in 2008. 

 The repair incidence for gas boilers is significantly higher than gas furnaces (31% versus 18% 
during the last three years); so too, the median cost of the repair ($400 for gas boilers versus 
$300 for gas furnaces). The incidence of repairs is highest for boilers and furnaces when they are 
between 15 and 19 years old. 

 
1.2.5 Domestic Water Heating 

 

 Penetration of gas domestic water heaters (any type) is currently estimated at 83%, down from 
89% in 2008. The decline is largely attributed to the drop in the penetration of natural gas DWH 
systems in dwellings constructed since 2005 (66% for gas dwellings constructed since 2005 versus 
80% to 88% for older dwellings). 

 The incidence of DWH fuel switching among FEU customers during the last five years is low at 2%. 
Of those who switched, the net effect on natural gas fuel shares is neutral. 

 Storage-type hot water tanks (any fuel) are used by 91% of FEU dwellings without centrally 
provided domestic hot water. On-demand DWH units, including tankless and hybrid versions 
equipped with a small expansion tank, represent three percent and one percent of all DWH units 
respectively in 2012. 

 Forty-one percent (41%) of FEU customers installed a new DWH heater in the last five years. This 
proportion has not varied significantly over the last three REUS surveys. 

 Two percent (2%) of households use solar energy systems to pre-warm or supplement their 
domestic water heating. 
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1.2.6 Fireplaces and Heating Stoves 
 

 Eighty-four percent (84%) of FEU customers have one or more fireplaces and/or heater stoves, 
statistically unchanged from 2008.  

 The three most popular fireplace types are heater style gas fireplaces (43% of FEU customers), 
wood burning fireplaces (22%), and decorative gas fireplaces (19%). 

 Newer dwellings are more likely to have heater type gas fireplaces (fixed glass front), while older 
dwellings are more likely to have a decorative gas fireplace or a wood burning fireplace. Electric 
fireplaces have also become popular in new construction, present in 18% of homes constructed 
since 2005 compared to 8% for homes constructed during the previous 20 years. 

 
1.2.7 Appliances 
 

 Declines in the penetration of gas furnaces and gas hot water heaters (thermal loads) in new 
construction are being partially offset by the growing popularity (penetration) of smaller 
(convenience) gas loads like gas ranges (gas cook top and oven) or dual fuel ranges (gas cook top, 
electric oven). These appliances are displacing electric ranges (electric cook top and oven) and 
electric cook tops. 

 The penetration of piped gas barbeques has also increased, currently present in 20% of FEU 
homes, up from 16% in 2008. Nearly half (45%) of gas homes constructed since 2005 have a piped 
gas barbecue.  

 Energy-efficient front loading clothes washers are now present in 42% of FEU households, up 
from 27% in 2008.  

 
1.2.8 Pools and Hot Tubs 
 

 Three percent (3%) FEU households have a heated pool and 10% have a hot tub. 

 The most common fuel used to heat swimming pools is natural gas (68% of heated pools). In 
contrast, only 10% of hot tubs use natural gas. 

 
1.2.9 Behaviours 
 
The frequency of a limited number of space heating and water heating behaviours were queried in the 
2012 REUS.  

 Space heating behaviours with the greatest room for improvement include draft proofing / leak 
sealing, closing vents / turning down the thermostat in unused rooms, and closing window 
coverings. 

 Behaviours impacting domestic water heating with the greatest potential for improvement 
include turning off the water heater while away, doing laundry with full loads, and running 
dishwashers only when full. 
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 The frequency of water heating behaviours (e.g., showers, baths, dishwashing, clothes washing, 
etc.) is positively correlated with the number of people in the home, and, to a lesser extent, the 
presence of children or seniors. 

 
1.2.10 Products and Services 

 

 Thirty-seven percent (37%) of 2012 REUS respondents participated in an energy efficiency 
incentive program offered by a utility or government in the last five years. The proportion of 
renovations that were completed with assistance varied by renovation type. 

 Based on a list of potential products and services designed to reduce energy use, survey 
respondents expressed the most interest in: 

o furnace or heat pump tune-up to ensure they are working safely and efficiently; 

o home energy audit to determine main energy uses in the home and identify opportunities 
to save energy; and 

o program to replace standard efficiency water heater with high efficiency water heater. 

 
1.3 Conditional Demand Analysis Highlights 
 
Conditional demand analysis (CDA) using data from the 2012 REUS, gas consumption records, and 
regional weather stations was used to estimate unit energy consumption (UEC) estimates for each of the 
major gas end-uses. Gas end-uses modelled included main and secondary space heating, water heaters, 
fireplaces, cook tops and ranges, pools, hot tubs, and piped gas barbeques.  
 
Highlights from the CDA include: 
 

 Primary and secondary space heating UECs of 52 GJ/year and 25 GJ/year, respectively. The UEC 
for primary space heating is down 9% from 2008, while secondary space heating UEC is up by 6%. 
Declines in the primary space heating UEC are consistent with the increasing efficiency of gas 
space heating equipment stocks and the shift of natural gas from a main to secondary heating 
fuel. 

 UEC estimates for other gas end-uses include domestic water heating (26 GJ/year), decorative 
fireplaces (18 GJ/year), and heater type fireplaces (15 GJ/year). 

 FEU customers in the Lower Mainland have higher UECs for primary space heating and domestic 
hot water use compared to other regions, most notably the Interior and Vancouver Island. These 
results are consistent with single family detached homes in the Lower Mainland being larger, on 
average, compared to other regions, and tending to have more occupants per dwelling compared 
to other FEU regions. 

 

*         *        *        *        * 
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2 INTRODUCTION 
This report presents detailed results and analyses from a comprehensive residential end-use study (REUS) 
of FortisBC Energy Utilities’ (FEU) residential customers based on survey data collected in November of 
2012. This study represents the fourth end-use survey of FortisBC’s natural gas customers in British 
Columbia conducted since 1993, and the first to be conducted jointly with FortisBC’s electric division 
(FBC). 
 
Data, information, and analysis from residential end-use studies like the 2012 REUS are used to support a 
broad range of activities and processes for FortisBC’s electric and gas divisions, including:  
 

 Revenue requirement, rate design, and other applications to the British Columbia Utilities 
Commission 

 Preparation and updating long-term resource plans 

 Inputs for pricing models and tests for system extensions (mains and services) 

 Reviews of conservation potential 

 DSM opportunity assessments and program designs 

 Inputs for load forecast models 

 Development of marketing programs and advertising messaging 
 

2.1 Research Objectives 
 
Research objectives for the 2012 REUS are extensive and cover most aspects of documenting and 
understanding residential energy use, including equipment stocks, purchases and replacement 
behaviours, attitudes towards energy conservation, and other variables that influence the residential 
consumption of natural gas and electricity. Specifically, the research objectives for the 2012 study 
included: 
 

 Collecting information on appliance end-use stocks including age, efficiency, and usage. End-uses 
include space heating and cooling, water heating, cooking, refrigeration, dishwashing, laundry, 
swimming pools, hot tubs, and saunas.  

 Determining primary and secondary energy (fuel) sources for space and water heating. 

 Determining dwelling characteristics that directly or indirectly influence energy consumption, 
including building envelope, vintage, heated floor space, number of stories, tenure, length of 
residency, ceiling heights, window types, and insulation levels. 

 Identifying past and planned energy-related renovation activities. 

 Understanding the factors that influence end-use fuel choices. 

 Detailing energy conserving behaviours that affect energy use associated with heating, cooling, 
laundry, dishwashing, bathing, showers, draft proofing, furnace maintenance, food storage, 
lighting, and small appliance use.  

 Discerning attitudes and beliefs regarding energy conservation and other energy-related issues. 

 Assessing interest in potential utility programs and services and the likelihood of purchasing new 
appliances, or conducting upgrades to the building envelope. 
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 Performing a conditional demand analysis (CDA) to estimate unit energy consumption (UEC) 
estimates for major appliance and end-uses. 

 Analyzing trends in gas end-uses and end-use combinations in new construction versus older 
housing stock. 

 Comparing findings with previous surveys, where applicable, to assess market changes and 
trends. Analyzing past and future trends in housing type, appliances, efficiency levels, 
renovations, and demographic shifts.  

 
2.2 Previous Gas REUS Studies 
 
The 2012 REUS of FortisBC’s natural gas customers builds upon end-use studies conducted by its 
predecessor companies Terasen Gas in 2008 and BC Gas in 2002 and 1993. 
 
Regional coverage of the REUS surveys has expanded over time commensurate with expansion of the 
utility. The 1993 and 2002 studies presented results for three regions:  Lower Mainland, Interior, and Fort 
Nelson. The 2008 and 2012 studies included these plus two additional regions:  Vancouver 
Island/Sunshine Coast and Whistler. 
 
The last three REUS surveys included conditional demand (CDA) analyses that estimated unit-energy 
consumption (UEC) figures for major gas end-uses. The 2002 and 2008 REUS studies also included 
psychographic segmentations of residential customers based on self-reported information on attitudes, 
behaviours, and socio-demographic characteristics.  
 
2.3 Topic Coverage for the 2012 REUS 
 
Topic coverage for FortisBC’s residential end-use survey has expanded with each iteration of the study. 
The questionnaire has evolved over time, reflecting emerging trends in residential end-use equipment, 
building characteristics, and other market characteristics. Evolution of the questionnaire also reflects the 
ongoing effort to improve the accuracy and reliability of the results. While changes in topic coverage 
and/or question wording are sometimes required, considerable attention is paid to maintaining 
consistency and compatibility with past questionnaire designs. Doing this maximizes FortisBC’s ability to 
identify and follow trends in residential energy use equipment and behaviours. 
 
The 2012 REUS represents the first time the gas and electric divisions of FortisBC have conducted a joint 
end-use survey. The combined study provides data to each division about its respective residential 
customers. It also affords a holistic energy view of their shared customers. Achieving this goal meant the 
end-use questionnaire for shared customers had to be expanded to address the broader range of 
electrical end-uses and related behaviours, including lighting, air conditioning, and smaller end-uses such 
as DVD players and computers. Additionally, target number of survey completions was increased to 5,000 
compared to 2,715 for the 2008 REUS. While the final number of responses fell below the target, the 
combined survey approach is considered a success and provides a rich dataset of information on the 
residential customers for each utility. 
 
2.4 Report Organization 
 
This report is organized into 15 sections plus a bibliography. Following this introduction, the Background 
and Methodology section addresses the sampling strategy, final sample design, questionnaire design, and 
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final response statistics. Section 3 presents and discusses factors affecting long-run trends in natural gas 
use rates. The next nine sections address key findings from the 2012 REUS survey, organized by the 
respective topic areas of the survey instrument. Topic areas addressed are: 
 

 Building Envelope and Renovations 

 Space Heating 

 Domestic Hot Water 

 Fireplaces and Heating Stoves 

 Appliances 

 Pools, Hot Tubs, and Saunas 

 Energy Use Behaviours 

 Products and Services 

 Demographics 
 
Findings from the conditional demand analysis, including regional-specific Unit Energy Consumption (UEC) 
estimates by end-use, are provided in Section 14. The results of the gas end-use combinations analysis are 
summarized in Section 15. A bibliography of referenced research and articles is included in Section 16. 
 
This document is accompanied with two appendices. Appendix A includes the 2012 REUS questionnaire. 
Appendix B presents background methodology and detailed equations used in the conditional demand 
analysis. 
 
2.5 Using this Report 
 
This report presents a substantial body of information and data about FortisBC’s residential gas 
customers. Trends in the data are identified through comparisons with past REUS studies and/or using 
additional information and statistics from third party sources. Considerable effort has been made to 
ensure the data presented are accurate and statistically representative of the FortisBC’s residential 
customer base. The quality of the analysis and interpretation of the data are dependent, in part, on the 
accuracy of the information provided by survey respondents. The technical nature of many of the 
questions in the REUS survey inevitably means that unintentional misclassifications or reporting errors by 
survey respondents are possible. Where evident, quality issues are identified, implications discussed, and 
remedies, if possible, provided.  
 
The sheer volume of information contained in this report means its primary purpose is as a reference 
document; filling gaps in information about residential energy issues. Analyses and conclusions are meant 
to further discussion and understanding of residential energy trends and the factors influencing them.  
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3 BACKGROUND & METHODOLOGY 
This section discusses the sampling plan, questionnaire topics, survey implementation, survey response, 
and representativeness of the survey results for the 2012 REUS. This section also provides a list of terms, 
definitions, and explanatory notes to assist the reader in the interpretation of the reported results.  
 
3.1 Sample Frame and Sampling Plan 
 
The sampling plan for the 2012 REUS was more complex than past studies because of the need to ensure 
representative samples of residential customers were obtained for both the natural gas (FEU) and electric 
(FBC) divisions of FortisBC. Additionally, the sampling plan needed to ensure representative samples for 
regions within each division, including the Interior region where approximately 50% of the customers 
were common to both divisions (i.e., shared services). Interior region customers were oversampled to 
ensure these needs were met. 
 
For the FEU REUS, the sample plan required representative samples of natural gas customers from each of 
the FEU’s five regions:  
 

 Lower Mainland (LM) 

 Interior (Inland and Columbia) (INT) 

 Vancouver Island / Sunshine Coast (VI)  

 Whistler (W) 

 Fort Nelson (FN) 
 
Customer counts for each of these regions (i.e., the sample frame) are provided in Table 1.  
 
Table 1: FEU Residential Customer Counts (Sample Frame) 

Region / Business Unit 
Customer 

Counts 
Percent 

Distribution 

Lower Mainland (LM) 528,192 61.7% 

Interior (Inland and Columbia) (INT) 231,522 27.0% 

Vancouver Island / Sunshine Coast (VI) 92,067 10.8% 

Whistler (W) 2,271 0.3% 

Fort Nelson (FN) 1,947 0.2% 

Total (FEU) 855,999 100% 

 
For reference purposes, customer counts for FBC’s electric customers are provided in Table 2. 
 
Table 2: FBC Residential Customer Counts (Sample Frame) 

Region / Business Unit 
FBC 

Direct 
FBC  

Indirect 
FBC 

 Total 
Percent 

Distribution 

Kelowna / Central Okanagan (KE)  44,378   13,037   57,415  40% 

South Okanagan (SO)  20,994   20,542   41,536  29% 

Kootenay / Kootenay Boundary (KB)  33,713   10,406   44,119  31% 

Total (FBC) 99,085 43,985 143,070 100% 
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3.2 Sample Sizes and Sample Preparation 
 
FEU’s 2008 REUS had targeted 2,715 survey completions but realized 2,221 completed surveys. The target 
for the 2012 REUS (gas customers) was set at 5,000 surveys. The decision to increase the target number of 
survey completions for the 2012 REUS was attributed to FortisBC’s desire to: 
 

 reduce the standard errors of point estimates, especially for less common end-uses, behaviours, 
and building types;  

 accommodate analysis of FBC customer results by its three regions ((Central Okanagan, South 
Okanagan / Similkamee, West Kootenay / Kootenay Boundary), and whether these customers 
were directly or indirectly served by FBC; 

 improve the accuracy and reliability of conditional demand analysis estimates of unit energy 
consumption (UEC) for each of the major gas regions; and 

 accommodate oversampling in regions with a history of low response rates (e.g., Lower 
Mainland). 

 
Similar to that of past REUS surveys, eligibility for inclusion in the sample was restricted to customers with 
a minimum of two years of uninterrupted gas billing history. This was a requirement of the conditional 
demand analysis (CDA). As a result, customers whose residence was constructed since fall of 2010 or who 
changed residences in the two years leading up to the survey were excluded from the REUS sample frame. 
 
Assuming an average survey response of 20%, achieving 5,000 completed surveys required a mail-out of 
25,000 questionnaires. This target was expected to yield an overall accuracy of +/- 1.4% at the combined 
utility level using a 95% confidence interval. The sampling plan sought to achieve accuracy levels in the 
major FEU regions of +/- 3% or less.  
 
All customer samples, with the exception of FBC’s indirectly served customers1, were randomly drawn 
from FEU’s customer accounts. For customers in the shared services region, FBC drew a random sample of 
direct customers which was then merged with FEU‘s customer accounts to identify customers with a gas 
account. Finally, a third party sample of households located in areas serviced by municipal (wholesale) 
utilities was purchased and merged with FEU gas accounts to complete the sample frame for the Interior.  
 
3.3 Questionnaire Design and Topics 
 
The 2012 REUS questionnaire was designed with strong emphasis on ensuring comparability and 
consistency with past REUS surveys. Any modifications to questions and/or response categories were 
made to either improve question performance or accommodate trends in residential end-use equipment. 
Additionally, the order in which some questions were asked on the questionnaire was changed from the 
previous REUS to improve flow. The 2012 REUS questionnaire expanded its use of graphics and 
explanatory text boxes to help respondents correctly categorize their equipment and household features. 
In situations where several different models of a particular end-use are possible (e.g., differing types of 
domestic hot water heaters), questions were worded using visual clues or identifiers to improve 
respondents’ ability to correctly classify their equipment through observation. 
 

                                                           
1
 Indirect customers receive their electrical service from a municipal electric utility (e.g., Kelowna, Summerland, Penticton, Grand 

Forks, or Nelson). These municipal utilities resell electricity supplied by FortisBC. 
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Table 3 summarizes the major subject areas addressed by the 2012 REUS with comparisons to past FEU 
and FBC REUS surveys. 
 
Table 3: REUS Survey Topics – Comparisons to Past REUS Surveys 

Survey Topic Group FEU 
2012 

FEU 
2008 

FEU 
2002 

FEU 
1993 

FBC 
2012 

FBC 
2009 

Dwelling characteristics       

Space heating       

Fireplaces       

Domestic water heating       

Appliances       

Indoor and outdoor lighting       

Pools and hot tubs       

Energy-related renovations       

Rates and tariffs       

Energy use behaviours       

Products and services       

Communications with FortisBC       

Energy attitudes & preferences       

Socio-demographics       

 
 
3.3.1 New Topics 
 
The following topics were new to the 2012 REUS: 
 

 Part-time or full-time use of the residence for a home-based business 

 Value of any repairs made to furnaces or boilers in the last three years 

 Hot water tank size 

 Proximity of hot water tank to an electrical outlet 

 Presence of a drain water heat recovery system 

 Faucet aerators and instant hot water dispensers  

 Use of high efficiency (ECM) motors for swimming pools 

 Presence of saunas and sauna fuels 

 Presence of gas outdoor fireplace or fire pit 

 Likelihood of purchasing air conditioning in the upcoming year 

 Sources of information used for major appliance purchase decisions 

 Person(s) in the household making the most effort to conserve energy 

 Familiarity with utility energy conservation initiatives 

 Respondent’s role in major appliance purchase decisions 

 Access to the internet 

 Presence of secondary suites, detached garages/workshops, other buildings, and well pumps 

 Installation of an ENERCHOICE fireplace in the past five years 
 
3.3.2 Other Questionnaire Changes 
 
Expansions / modifications of existing questions / topics in the 2012 FEI REUS questionnaire included: 
 

 inclusion of electric forced air furnace as a space heating method; 
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 inclusion of two types of on-demand hot water heaters (with or without an expansion tank), and 
hybrid (heat pump) hot water heaters; and 

 an expanded appliance section. 
 
Two versions of the REUS questionnaire were developed. Customers identified as having both gas and 
electric (direct or indirect) service provided by FortisBC or the possibility of shared services received an 
expanded questionnaire with sections dedicated to electrical end-uses such as lighting. The questionnaire 
received by gas-only customers excluded these dedicated electric-only sections. 
 
The final version of the 2012 FEU (gas) questionnaire is included in Appendix A. 
 
3.4 Survey Implementation 
 
The Vancouver office of IPSOS Reid was responsible for implementing the survey, data cleaning, 
tabulating results, and incentive management. The survey was mailed to households in hardcopy form, 
accompanied by a self-addressed return envelope. Recipients could either complete the hardcopy survey 
and return by mail, or complete an online version of the survey. Each recipient was assigned a unique 
entry code which allowed the marketing research firm to control the possibility of duplicate surveys from 
the same households. Incentives to complete the survey included a chance at winning of one of four 
$1,000 gift certificates to a home improvement store. To encourage online responses, respondents 
completing their survey online had their name entered in the prize draw an additional time, effectively 
doubling their chances of winning. 
 
A total of 25,400 questionnaires were mailed out in the fourth week of November 2012. Reminder cards 
were mailed out a week later. Respondents were given four weeks to complete the survey.  
 
A total of 3,441 valid surveys were received, of which 41% were completed online. The overall response 
rate was 13.7%, considerably lower than the 20% achieved in 2008. The lower than expected response 
rate is attributed to the length of the survey, the technically challenging nature of many of the survey 
questions, and the timing of the survey’s release (last week of November). Survey response rates by 
region are summarized in Table 4. 
 
Table 4:  FEU REUS Survey Response Summary (%) 

Region / Business Unit 
Surveys 
Mailed  

Completed 
Surveys 

Response 
Rate (%) 

Surveys 
Completed 
Online (%) 

Lower Mainland (LM) 6,250 793 12.7 45.0 

Interior (Inland and Columbia) (INT) 12,171* 1,707 14.0 41.7 

Vancouver Island / Sunshine Coast (VI) 3,704 752 20.3 36.7 

Whistler (W) 1,650 85 5.2 41.7 

Fort Nelson (FN) 1,294 107 8.3 41.0 

Total (FEU) 25,069 3,444 13.7 41.3 

* Joint sample of gas and electric customers 

 
 

FEI 2016 Rate Design Application Appendix 7-1



 

 

SAMPSON 

RESEARCH 

  

BACKGROUND & METHODOLOGY 
 

 

FEU 2012 RESIDENTIAL END-USE STUDY  
JULY 16, 2014 15 

3.5 Weighting of Results 
 
Weights were used to restore the relative proportions of the five regions to that of the FEU customer 
population. The weights were calculated using equation (1): 
 

Wr = (Pr/PFEU) / (Sr/SFEU)  (1) 
 

W = weight 
P = population (sample frame) 
S = survey returns 
r = FEU region 
FEU = total of all FEU regions 

 
Table 5 presents the weights calculated using this formula and used in analyses of the 2012 REUS data: 
 
Table 5: FEU 2012 REUS Weights 

FEU Region Weight 

Lower Mainland / Fraser Valley 2.6773 

Interior / Kootenay 0.5455 

Vancouver Island / Sunshine Coast 0.4919 

Whistler 0.1053 

Fort Nelson 0.0761 

 
 
3.6 Accuracy of Survey Estimates 
 
The margin of error (accuracy level) for 2012 REUS questions varies by region and the degree of 
consensus. Table 6 summarizes accuracy levels at the 95% confidence level for a typical range of “yes-no” 
type questions for each of the five FEU regions and the five region total (FEU). Comparable margins of 
error at the FEU level for the 2008 REUS survey are provided, as are margins of error for the subset of 
Lower Mainland, Interior and Fort Nelson regions (FEI) for 2012, 2008 and 2002. The latter are provided to 
allow comparison with the 2002 REUS which did not include Vancouver Island or Whistler. 
 
Table 6: Accuracy Levels for Proportional Responses by Region (%) 
Percent Plus or Minus at the 95% Confidence Level 

 
Accuracy 

Proportional 
Response 

LM 
+/- 

INT 
+/- 

VI 
+/- 

W 
+/- 

FN 
+/- 

FEU 
2012 

+/- 

FEU 
2008 

+/- 

FEI 
2012 

+/- 

FEI 
2008 

+/- 

FEI 
2002 

+/- 

50% 3.5 2.4 3.6 10.6 9.6 2.3 3.2 2.5 3.5 2.4 

40% or 60% 3.4 2.3 3.5 10.4 9.4 2.2 3.2 2.5 3.4 2.4 

30% or 70% 3.2 2.2 3.3 9.7 8.8 2.1 3.0 2.3 3.2 2.2 

20% or 80% 2.8 1.9 2.9 8.5 7.7 1.8 2.6 2.0 2.8 2.0 

10% or 90% 2.1 1.4 2.1 6.4 5.8 1.4 1.9 1.5 2.1 1.5 

Number of respondents 
(unweighted) 

793 1707 752 85 104 3441 2221 2604 1446 1610 

 
At the FEU company level, a typical question with a “50-50” response (e.g., 50% answering yes, 50% 
answering no) will have an accuracy of plus or minus 2.3%, 19 times out of 20. The margin of error varies 
by region, reflecting differing proportions of completed surveys to the sample population. Regardless of 
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region, margins of error decrease as the consensus of the survey estimate increases. Thus, a yes-no type 
question with 90% answering “yes” will have an accuracy at the FEU level of plus or minus 1.4%, 19 times 
out of 20. 
 
3.7 Abbreviations, Definitions & Explanatory Notes  
 
The following definitions and notes are included to aid in the interpretation of survey results and the 
general readability of the report. 
 
Conditional Demand Analysis (CDA) – A statistical method for proportioning total household natural gas 
consumption by individual gas end-uses (e.g., space heating, domestic hot water, cooking, etc.). CDA 
requires data on the penetration and saturation of end-uses by customer, matched to their billing 
consumption data. As an indirect approach to estimating end-use consumption2, diversity in the 
penetration, saturation, and usage of the end-uses within the sample population is required for the model 
to isolate the consumption of any particular end-use. 
 
Data presentation – Data and statistics are presented in a variety of formats, including tabular, graphical, 
and within descriptive paragraphs. The expression of percentages in the form of ratios (e.g., one-in-ten, 
one-in-five, etc.) within the text of this report reflects the style preferences of FortisBC. 
 
Don’t Know (DK) Responses – Some survey questions include a “don’t know” (DK) response category. The 
relative proportion of respondents who answered DK provides useful information, and often is related to 
the complexity of question’s subject. In some cases, it is legitimate to recalculate proportions for the 
question excluding DK responses. Effectively, this recalculation assumes the distribution of the DK 
responses is proportional to those who provided a response. Re-proportioning DK responses is not valid in 
cases where the “proportionate distribution” assumption does not apply. For example, uncertainty 
regarding furnace efficiency may be proportionately higher for households with older mid- or standard 
efficiency furnaces than for those with high efficiency furnaces. In cases such as these, a DK response 
should be treated as a legitimate response and included in the base for calculating the relative 
proportions of the other response categories. 
 
DWH – Domestic water heater  
 
FAF – Forced air furnace  
 
FEU (FortisBC Energy Utilities) – Represents the collective name of the three corporate utilities that make 
up FortisBC’s Gas Utility, including FortisBC Energy Inc., FortisBC Energy (Vancouver Island) Inc. and 
FortisBC Energy (Whistler) Inc. 
 
FEU 2008 – Represents data from FortisBC Energy Utilities’ (FEU) 2008 residential end-use survey 
including customers from the Lower Mainland/Fraser Valley, Vancouver Island / Sunshine Coast, Interior 
and Columbia, Whistler, and Fort Nelson. These data were published in the 2008 REUS report under the 
designation “2008 TG” (Sampson Research 2009). 
 

                                                           
2
 As opposed to a more direct method of metering of individual end-uses. 
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FEU 2012 – Represents data from FEU’s 2012 residential end-use survey including gas customers from the 
Lower Mainland/Fraser Valley, Vancouver Island / Sunshine Coast, Interior and Columbia, Whistler, and 
Fort Nelson. 
 
FEI (FortisBC Energy Inc.) – Represents a subset of FEU gas customers, including those in the Lower 
Mainland, Interior, Columbia, and Fort Nelson regions. Excludes customers in Vancouver Island / Sunshine 
Coast and Whistler. 
 
FEI 2002 – Represents utility level data from FEU’s 2002 residential end-use survey for gas customers in 
the Lower Mainland, Interior, Columbia, and Fort Nelson regions. Excludes customers in Vancouver Island 
/ Sunshine Coast and Whistler. Comparisons to 2002 REUS results use data that were originally published 
in the 2003 REUS report (Habart 2003). These data were republished in the 2008 REUS report under the 
designation “2002 TGI” (Sampson Research 2009). 
 
FEI 2008 – Represents utility level data from FEU’s 2008 residential end-use survey for gas customers in 
the Lower Mainland, Interior, Columbia, and Fort Nelson regions. Excludes customers in Vancouver Island 
/ Sunshine Coast and Whistler. These data were published in the 2008 REUS report under the designation 
“2008 TGI” (Sampson Research 2009). 
 
FEI 2012 – Represents utility level data from FEU’s 2012 residential end-use survey for gas customers in 
the Lower Mainland, Interior, Columbia, and Fort Nelson regions. Excludes customers in Vancouver Island 
/ Sunshine Coast and Whistler. 
 
Footnotes – With the exception of footnotes in data tables, footnotes referenced in the text of the report 
are found at the bottom of the page. Footnotes pertaining to data in tables are situated immediately 
below the table in question. 
 
FN – Fort Nelson 
 
Natural Gas vs. Piped Propane – Geographic coverage for the 2012 REUS survey included a small number 
of customers in areas serviced by piped propane systems (e.g., Revelstoke). Unless otherwise stated, all 
references to “piped gas” in the report refer to either piped gas or piped propane. 
 
Heating Degree Day (HDD) - Defined as the difference between a reference value of 18°C and the average 
outside temperature for that day. The number of HDDs reflect the amount by which the outside 
temperature falls below 18 degrees Celsius and length of time below that temperature. The number of 
HDDs provides a good indication of the amount of heating required to maintain a comfortable indoor 
temperature.  
 
Figure 1 (next page) shows the relative severity of a typical winter for each of FEU’s five regions, as 
indicated by 30 year HDD averages. Lower Mainland (LM) and Vancouver Island / Sunshine Coast (VI) 
regions have the warmest winters (each with approximately 3,000 HDDs per year), while winters in the 
Interior (INT) and Whistler (W) regions are colder (approximately 3,800 and 4,300 HDDs per year 
respectively). The northerly Fort Nelson (FN) region is the coldest, recording more than 6,800 HDDs per 
year. 
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Figure 1: Typical Annual Heating Degree Days by Region 

 
 
INT –Interior region including Inland and Columbia 
 
LM – Lower Mainland / Fraser Valley 
 
Non-Response (NR) – Sometimes categorized as missing values, they refer to cases where a respondent 
chose not to answer a question. In these cases, non-responses are treated differently from “Don’t Know” 
(DK) responses as they imply neither uncertainty nor certainty of a response. Indeed, they provide no 
information from which to extrapolate a response. All calculations in this report, unless stated or 
otherwise indicated, exclude missing or NR values. This is done to avoid distorting the proportions 
assigned to the response categories based on those who answered the question. 
 
The 2002 REUS report represents an exception to this assumption. Missing data and Don’t Know 
responses were often reported as a combined statistic and reported as DK/NR. In cases where the 2002 
survey questionnaire did not provide a separate DK response category (e.g., check box), it was assumed 
that all responses in the DK/NR category represented missing values. In these situations, proportions were 
restated to exclude the missing values, making them consistent to the approach used in the 2008 and 
2012 REUS reports. In all other situations, the DK/NR estimate from the 2002 REUS was left unchanged 
and footnoted in the tables.  
 
Penetration – Defined as the number of households with a particular appliance or end-use divided by the 
total number of households with or without the appliance or end-use. Penetration is used to understand 
the proportion of FEU’s residential customer base with the appliance or end-use in question. Penetration 
does not concern itself with how many of the appliances or end-uses an individual household has, only 
the presence of at least one. Commensurately, the upper limit on any penetration estimate is 100%. 
 
Saturation – Defined as the total number of appliances or end-uses divided by the number of households 
with and without the appliance or end-use. Saturation provides an estimate of the average number of 
specific appliances or end-uses per typical FEU residential customer. Saturation estimates are influenced 
by the number of appliances present in user households and the penetration of the appliance in the 
general population. For example, the saturation of low flow shower heads is a function of how many 
households use them and the number installed. As homes may have more than one appliance or end-use 
there is no theoretical upper limit on saturation estimates.  
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SFD – Single family detached dwelling 
 
Significant Digit Conventions – Except where otherwise indicated, all data placed in the text of this report 
have been rounded to the nearest significant digit. To facilitate analyses and calculations by FEU, data 
presented in tables and figures are expressed to one decimal place, and in some cases (e.g., saturation 
rates) two decimal places. This also allows tables to accommodate the occasional small response 
proportion (i.e., penetrations of less than 1%).  
 
Unit Energy Consumption (UEC) – The annual energy consumed by a piped gas or propane end-use in a 
given year. UECs for gas utilities are estimated by conditional demand analysis. The size of an UEC 
estimate is determined, in part, by the purpose of the end-use (e.g., cooking, space heating, etc.), the 
efficiency of the end-use equipment, and its use (occupant behaviours). UECs for some end-uses, 
particularly space and water heating, are also weather (HDD) dependent.  
 
Unweighted Base – All tables whose data and/or calculations share the same base will have the 
unweighted base for the statistics indicated. These numbers reflect the actual number of surveys where a 
valid response to the question was received. The size of the unweighted base is useful to help guide 
comparisons with other data and understanding the relative accuracy of the estimates. Unless indicated 
otherwise, unweighted bases indicated in this report exclude non-responses or missing values (see 
definition of non-response, below). The unweighted base may change somewhat from question to 
question depending upon the degree of non-response.  
 
VI – Vancouver Island / Sunshine Coast 
 
Weighted Results – All utility level results (FEU, FEI) are based on weighted data to ensure proportionate 
representation from the respective regions.  
 
W – Whistler 
 
 
 
Additional Notes to Tables 
 
n/a   Not Applicable – Used when data are unavailable for comparison.  
 
-- No responses were received for the particular category or cell. 
 
0.0* Value less than 0.1 or 0.1% 
 
0.00* Value less than 0.01 
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4 TRENDS 
This section presents and discusses key trends in household formation and composition, end-use 
penetration rates, equipment efficiency, and construction trends that are influencing natural gas 
consumption for FortisBC’s residential customers. The primary objective of this section is to provide 
context for understanding and interpreting the findings from the 2012 REUS, particularly when its findings 
are compared with those from past REUS surveys. Implications of these trends and developments on the 
residential demand for natural gas over the medium-term are discussed. 
 
4.1 Trends in Natural Gas Consumption 
 
4.1.1 Use Rates 
 
Natural gas consumption on a per-FEU household (per-account) basis, normalized for year-to-year 
variations due to temperature, is down significantly (24%) since 1999 (Table 7). Since the last REUS (2008), 
use rates have continued to decline, although the amount of the decline is understated somewhat due to 
a recent change in the definition of a valid customer account.3 Declines in use rates have occurred in all 
FEU regions, most notably Vancouver Island (down 32% since 1999), the Interior (down 27%), and the 
Lower Mainland (down 19%). Declining residential consumption of natural gas is a North American-wide 
phenomenon.  
 
Table 7: FEU Weather Normalized Gas Use Rates by Region – 1999-2012 

Year LM INT VI W FN    FEU 

1999 121.9 104.5 71.9 94.8 161.4 114.1 

2000 116.9 99.5 68.4 91.8 158.0 109.2 

2001 105.2 88.1 66.2 87.9 167.3 98.4 

2002 118.4 89.5 66.6 89.4 156.5 107.1 

2003 111.5 89.2 61.8 90.6 162.3 102.3 

2004 108.3 86.1 59.0 85.7 166.4 99.1 

2005 103.6 82.4 58.7 93.4 153.7 95.0 

2006 103.2 82.0 60.2 85.6 141.5 94.7 

2007 102.6 80.8 57.0 95.7 141.9 93.8 

2008 99.5 76.5 56.1 95.2 139.6 90.5 

2009 99.8 76.3 52.6 80.0 138.4 88.3 

2010 99.3 74.9 51.8 99.1 140.1 87.5 

2011 96.7 74.1 51.2 93.6 136.9 85.6 

2012 1 98.3 76.3 49.0 88.0 138.3 86.9 

Change 1999-2012 -19.4% -27.0% -31.9% -7.2% -14.3% -23.8% 
1 Increase over 2011 due, in part, to a change in the definition of a valid customer account. 

 
 
4.1.2 Natural Gas Intensities (GJ/ft2) 
 
Declines in natural gas use rates are consistent with the long-term decline in average gas intensities (GJ 
consumption per square foot) of residential construction.  
 

                                                           
3 Source:  Email correspondence from Walter Wright, FEU. This change affects use rate calculations for 2012 going forward. 
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Figure 2 shows the gas intensity (GJ/ft2) trend for single family detached homes constructed in the Lower 
Mainland since 2005 is lower by almost half (47%) than homes constructed prior to 1950. The relationship 
also holds true for more recent vintages. Lower Mainland homes constructed since 2005, as an example, 
use 40% less natural gas per square foot than homes constructed between 1976 and 1985. Similar trends 
have occurred in the Interior and, to a lesser extent, on Vancouver Island.  
 
The declines in residential gas intensity per-square foot reflect the net effect of improvements in thermal 
envelope and end-use equipment efficiency, trends in penetration rates for gas end-uses, the demand 
response to higher gas prices, plus other factors affecting both new and existing dwellings.  
 

Figure 2: Gas Intensity Trend 
Single Family Detached Dwellings – 2012 REUS Data 

 
 

4.2 Factors Influencing Natural Gas Use and Intensity 
 
Factors influencing natural gas use rates over time include: 
 

 changes in the mix of dwelling types in new construction; 

 changes in the penetration rates of gas appliances and equipment in new and retrofit 
construction; 

 increasing efficiency of gas furnaces, boilers, water heaters, and other gas-related appliance 
stocks; 

 improvements in thermal efficiency of the building envelope;  

 changing demographic characteristics of FortisBC’s residential customer base; and 

 other factors, including short- and long-term responses to changes in the price of natural gas 
(demand elasticities) and cross effects. 
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Some trends influencing natural gas consumption are short-term and transient, such as behavioural 
responses to short-lived increases or decreases in the price of natural gas. Others are long-term and are 
more sustained, such as long-run trends in new housing construction and legislated improvements in the 
efficiency of gas furnaces and hot water-using appliances. Some trends partly or wholly offset each other, 
while other trends complement each other. An example of an offsetting trend is the improvement in the 
efficiency of natural gas furnaces which is being partially offset by the increase in overall home size 
(square footage). An example of a complementary trend is the increased efficiency of domestic water 
heaters and the reduced demand for hot water associated with an aging customer base. 
 
It is not the purpose of this section of the 2012 REUS report to quantify the relative contribution of the 
factors underpinning the long-run decline in natural gas use rates.4 Rather, it is to provide an overview of 
key trends and developments influencing gas use rates for FortisBC’s residential natural gas customer 
base.  
 
Published research on natural gas use trends and influencing factors from other North American 
jurisdictions are referenced in this section where relevant. Third party research on gas trends, although 
less voluminous compared to that devoted to understanding the forces driving electricity use, confirms 
that many of the factors and trends influencing natural gas consumption in British Columbia are occurring 
across North America. 
 
4.2.1 Trends in New Construction – Dwelling Type Mix  
 
Canada Mortgage and Housing Corporation (CMHC) data show that residential construction in urban 
areas of British Columbia has been shifting away from single family detached dwellings towards 
apartments and row/townhouses for the last ten years (Figure 3). 
 

Figure 3: Dwelling Type Shares - Housing Completions in Urban BC 

 
 

                                                           
4
 Natural Resources Canada’s Energy Efficiency Trends in Canada, 1990 to 2009, (Cat. No. M141-1/2009E-PDF), December 2011 

provides a good discussion of the relative impact of the various trends and factors influencing energy use in the residential sector. 
The long-term change in energy use (all fuels) by Canadian homes is explained by quantifying five different contributing factors 
including changes in the number of households and floor space (activity), changes in the mix of dwelling types (structure), 
changes in the relative penetration of various appliances and end-uses (service level), differences in heating and cooling degree 
days (weather), and improvements in appliance efficiency and the thermal envelope of homes (energy efficiency). 
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Single family detached dwellings have seen their share of new construction decline from nearly half (49%) 
of all dwelling completions in 2003 to just three-in-ten (30%) in 2012. In contrast, apartments (CMHC data 
is for individual apartment units regardless of whether they have gas) represented more than half of all 
new construction in 2012. As newly built dwellings represent only a one to two percent increase in the 
total stock of housing in British Columbia in a given year, new construction trends influence the relative 
composition of the stock of housing relatively slowly over the long-term. 
 
The changing mix of dwelling types constructed in British Columbia will influence natural gas use rates in 
the long run as the amount of gas consumed by duplexes, townhouses, apartments / condominiums and 
mobile homes is typically less than single family detached units. Using data from the 2012 REUS, the 
median annual consumption for single family detached homes in FEU’s service region is 76 GJ, compared 
to 54 GJ for row houses/townhouses, and 23 GJ for individually metered apartments /condominiums 
(Figure 4).  
 

Figure 4: Median Annual Natural Gas Consumption by Dwelling Type – 2012 REUS 

 
 

4.2.2 Trends in New Construction - Dwelling Sizes and Ceiling Heights 
 
While the changing mix of dwelling types in new construction is placing downward pressure on gas 
intensities, the tendency for newer single family detached homes to be larger (greater floor area and 
internal volumes) is countering this trend to some degree. This increase in interior volume creates more 
demand for space heating and cooling. 
 
Figure 5 (next page) illustrates the trend towards the increasing square footage of single family detached 
dwellings as indicated in data collected by the 2012 REUS. Including basements in the calculation of 
square footage, the average single family detached dwelling constructed since 2005 is 40% larger than 
those constructed in the 1950-75 period.  
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Figure 5: Floor Space Trends in New Construction 
Single Family Detached Dwellings 

 
 
Accompanying the trend toward increased floor space, average ceiling heights have been increasing, with 
a shift towards ceilings of nine and ten feet among homes built since 1985 (Figure 6).  
 

Figure 6: Ceiling Height Trends in New Construction 

 
 
 
4.2.3 Penetration Rates for Gas Appliances and Equipment  
 
There are several trends in new and retrofit construction affecting penetration rates for gas appliances 
and equipment. These trends, in turn, impact average gas consumption per home. These trends include: 
 

 a shift away from thermal gas end-uses (e.g., space heating, domestic water heating) to smaller, 
convenience gas end-uses (e.g., gas cooking, etc.) in newer construction; 
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 increasing efficiency of gas furnaces and boilers; and 

 increasing popularity of air source heat pumps and, to a lesser degree, ground source heat 
pumps. 

 
Figure 7 compares penetration rates for major gas space and water heating equipment from the 2012 
REUS. The penetration of gas forced air furnaces in homes constructed since 2005 is 25 percentage points 
lower compared to homes built during the 1950-75 period. Gas hot water tanks have lost share as well, 
although the decline is more recent (decline in share of 20 percentage points since the mid-1990s). The 
increase in the penetration of air source heat pumps in homes constructed since 2005 (up 17 percentage 
points from 1996-2005) is noteworthy, as many of these units are paired with a gas furnace. The net 
effect is to reduce the amount of gas used for space heating. A modest upward trend in the ground source 
heat pumps is evident, but penetration is still quite low. 
 

Figure 7: Penetration Rates – Larger Gas End-Uses & Heat Pumps 

 
While some of the changes observed in penetration rates will be due to retrofits and renovations, the 
majority come from decisions taken at the time of new construction. This is evident in Figure 8 (next page) 
which illustrates the decline of the traditional pairing of gas furnace (or boiler) and gas DWH. Homes 
constructed since 2006 with a gas furnace or boiler are significantly less likely to use gas for DWH 
compared to those built prior to 2006. The size of the decline is particularly notable for row/townhouses 
(17% for homes built before 2006 versus 36% for homes built since this time). 
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Figure 8: Penetration Rates – Dwellings with Gas Furnaces or Boilers but No Gas DWH 

 
 
Declines in penetration rates for larger gas end-uses in new construction are being partially offset by 
increasing penetration of gas end-uses that represent smaller loads for FEU, notably gas ranges (gas cook 
top and oven), dual fuel ranges (gas cook top and electric oven), and piped gas barbeques (Figure 9). 
 

Figure 9: Penetration Rates – Gas Cooking End-Uses 

 
 
Legislation mandating the use of higher efficiency furnaces and boilers in new and retrofit construction is 
transforming the market for gas space heating equipment. When combined with declining penetration 
rates, this is accentuating the decline in gas load for space heating. Figure 10 (next page) shows the 
impact of legislated standards for homes constructed since 2005. Stocks of gas furnaces and boilers in 
older dwellings are gradually becoming more efficient as older, less efficient, units wear out and are 
replaced with high efficiency units.  
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Figure 10: Penetration Rates – Energy-Efficient Gas Furnaces and Boilers 

 
 

 
4.2.4 Appliance Efficiency Trends 
 
Several developments have influenced improvements in the energy efficiency of major home appliances 
that either use natural gas directly (e.g., gas furnaces) or indirectly through the demand for hot water 
heating (e.g., horizontal axis clothes washing machines, dishwashers, etc.). They include: 
 

 legislated minimum efficiency standards for gas and gas related appliances; 

 increase in market share captured by ENERGY STAR® appliances; and 

 demand-side management initiatives. 
 
Legislated Appliance Efficiency Standards 
 
At the national level, the Energy Efficiency Act (1995) regulates a broad range of energy-using appliances, 
although the vast majority were initially subject to testing and/or reporting requirements only, rather 
than minimum energy efficiency criteria. Energy efficiency standards have been also been enacted 
provincially by British Columbia, most recently under its Energy Efficiency Act (2008). 
 
Table 8 (next page) summarizes past and proposed changes in the energy efficiency standards and 
regulations for: 
 

 gas furnaces 

 gas boilers 

 gas water heaters 

 gas ranges 

 automatic clothes washing machines 

 gas fireplaces and free standing stoves 

 dishwashers 
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Table 8: Summary of Energy Efficiency Standards by Appliance Type 

Appliance Energy Efficiency Standards 

Gas furnaces of less than 
225,000 Btu/hour 

Test Standard:  CSA P.2-07 
 
Canada: 
February 3, 1995:  minimum AFUE of 78%, all furnaces  
December 31, 2009: minimum AFUE of 90%, except thru-the-wall furnaces 
December 31, 2012: minimum AFUE of 90% for thru-the-wall furnaces 
 
British Columbia: 
January 1, 2008: minimum AFUE of 90% for new residential construction  
December 31, 2009: minimum AFUE of 90% for all furnaces – new construction or existing 

dwellings 
Energy Star Models 
 
Version 3 in effect February 1, 2012. Furnaces must have an AFUE rating of 95% or higher to qualify as 
ENERGY STAR. 
 
April 1, 2007 to March 1, 2009:  Energy Star qualified residential forced air furnaces or boilers (gas-
fired and oil-fired), air source heat pumps and ground source heat pumps are eligible for a provincial 
tax exemption if purchased or leased for residential purposes. 

 

Gas boilers with input rating of 
less than 300,000 Btu/hour 

Test Standard:  CSA P.2-07 
 
May 1, 1996:  AFUE of 80% for hot water systems – non condensing  
May 1, 1996:  AFUE of 75% for low pressure steam systems 
September 1, 2010: AFUE of 82% or higher, no constant burning pilot, automatic means for adjusting 

water temperature 
 
Proposed updates to the Energy Efficiency Act affecting boilers can be found at: 
http://www.empr.gov.bc.ca/EEC/Strategy/EEA/Pages/CurrentConsultations.aspx 
 

Gas water heaters with inputs 
of less than 75,000 Btu/h or 
less, and storage capacity of 76 
litres to 320 litres. 
 

Test Standard:  CAN/CSA P.3-04 
 
September 1, 2004: Minimum efficiency factor (EF) of 0.67 – 0.0005V (where V=rated storage capacity 
in litres) 
 
Energy Star Models: 
Voluntary participation by manufacturers. Current Energy Star qualified models use 5% less energy 
than those meeting the minimum federal energy performance standard.  
 
January 1, 2009: minimum qualifying EF ≥ 0.62 and first hour rating (FHR) of ≥ 254 litres per hour for 
gas storage water heaters 
 
September 1, 2010:  
Gas tankless water heaters: EF ≥ 0.82, LPM ≥ 9.5 over 42.8°C rise 
Condensing gas storage water heater: EF ≥ 0.80, FHR ≥ 254 litres per hour 
Heat pump water heater: EF ≥ 2.0, FHR ≥ 190 litres per hour 

 

Gas ranges 
 

 
February 3, 1995: No minimum performance or test standards; regulations govern reporting only. 
No continuous burning pilot light if product has electrical power source 

 
 
 
 

continued next page… 
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Appliance Energy Efficiency Standards 

Clothes washers – top loading, 
front loading, and compact 
 

Test Standards:   
CAN/CSA-C360-M89, CAN/CSA-C360-92, CAN/CSA-C360-03 
 
British Columbia (testing only): 
May 1, 1991: E = 1.5 V + 30.5, where E=kWh/month and V= volume (litres) 
May 1, 1995: E = 1.5 V + 30.5,  where E=kWh/month and V= volume (litres) 
 
Canada: 
May 1, 1995: testing and EnerGuide label 
January 1, 2004: 

 Vertical axis standard (45L or greater): minimum EF of 29.45 (Litres / kWh / cycle) 

 Horizontal axis: min EF of 29.45 
January 1, 2007:  

 Vertical axis standard (45L or greater): minimum EF of 35.68 (Litres / kWh / cycle) 

 Horizontal axis: min EF of 35.68 

 EnerGuide label required 
 
Energy Star Models: 
 
Voluntary participation by manufacturers. Current Energy Star qualified models are 36% more efficient 
than the minimum federal energy performance standard and use 35% to 50% less water. 
 
January 1, 2007: modified energy factor (MEF*) of at least 48.45 L/kWh/cycle (1.72 cu. ft./kWh/cycle) 
and maximum water factor (WF) = 1.07 L/cycle per L of tub capacity (8.0 gal./cycle/cu. ft.)  
January 1, 2009: MEF ≥ 1.8 cu. ft./kWh/cycle and WF ≤ 7.5 
January 1, 2011: MEF ≥ 2.0 cu. ft./kWh/cycle and WF ≤ 6.0 

 

Gas fireplaces including inserts 
and free standing stoves 
 

Test Standard:  CAN/CSA P.4.1-02 
 
September 25, 2003: no minimum performance levels; regulations govern testing and reporting 
standards only. 
 
The Canadian Gas Fireplace Efficiency Standard, CGA-P.4, uses a laboratory procedure similar to the 
Annual Fuel Utilization Efficiency procedure for furnaces to measure the seasonal performance of gas 
fireplaces as they are normally installed in Canadian housing.  
 
This standard has already been utilized in British Columbia to determine eligibility for their Clean 
Choice Program, and it has resulted in P.4 efficiencies being developed for a large number of gas 
fireplaces.         

 

Dishwashers – standard and 
compact 

Test Standards:   
CAN/CSA-C373-92, CAN/CSA-C373-04 
 
February 3, 1995: testing and EnerGuide label required 
January 1, 2004:  minimum EF (energy factor = cycles per kilowatt hour) of 0.46 for standard 

dishwashers 
 
Energy Star Models:   
 
Voluntary participation by manufacturers. Current Energy Star qualified dishwashers must achieve 
energy efficiency levels at least 41% higher than the minimum regulated Canadian standard. Prior to 
2007, ES models were required to be 25% more efficient than the standard at the time. 
 
January 1, 2007: minimum EF of 0.65 for standard dishwashers  
January 1, 2007: minimum EF of 0.65 for standard dishwashers  
August 11, 2009: maximum TEAC (kWh/yr) of 324, and maximum WF (Litres / cycle) of 21.96 
 
January 1, 2011: maximum TEAC (kWh/yr) of 307, and maximum WF (Litres / cycle) of 18.93 
 

 

Sources:  
Natural Resources Canada (http://oee.nrcan.gc.ca) 
Energy Efficiency Act of British Columbia, Energy Efficiency Standards Regulation, B.C. Reg. 389/93 
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ENERGY STAR® Appliances 
 
There is no single measure that adequately summarizes the efficiency trends in new appliances, or the 
general improvement in efficiency of the stock of appliances. The now defunct Canadian Appliance 
Manufacturers Association (CAMA) tracked shipments of ENERGY STAR qualifying models to British 
Columbia for three appliances: dishwashers, washing machines, and refrigerators.5 Summarized in Figure 
11, these data show that the proportion of refrigerators shipped to British Columbia that are ENERGY 
STAR qualified has risen from 29% in 2004 to 54% in 2010. ENERGY STAR qualified shares of washing 
machines increased from 36% to 72% over the same period. The share of dishwashers rated ENERGY STAR 
has been generally high, varying between 70% and 89% depending on the year. These data understate the 
impact on residential energy savings as minimum standards for ENERGY STAR, for some appliances, have 
been revised upward over time. 
 

Figure 11: ENERGY STAR
®

 Share of Appliance Shipments to British Columbia 
2004 - 2010 

 
 
Demand-Side Management Initiatives 
 
Demand-side management (DSM) initiatives operated by utilities, governments, or others use financial or 
other incentives to encourage households to adopt energy-efficient equipment and appliances, and/or 
adopt energy conserving behaviors. Some programs seek to transform the market by working with 
manufacturers, distributors, and retailers to move the market towards a specific energy efficiency target. 
Changes to municipal, provincial, and/or federal legislation and regulations governing efficiency standards 
for equipment and structures are sometimes used to ensure the market cannot retreat from the high 
efficiency target. Past and present DSM programs targeting British Columbia households have contributed 
to improvements of household energy use and intensities. 
 
While it is not reasonable to provide a comprehensive list of past and present DSM initiatives that may 
have impacted energy use of FEU residential customers, FortisBC has operated a number of initiatives 
directly targeting equipment and appliances that use natural gas either directly (e.g., gas furnaces) or 
indirectly (e.g., (hot water for dishwashers). These include: 

                                                           
5
 With the opening of a Canadian branch office of the Association of Home Appliance Manufacturers (AHAM) effective July 1st, 

2012, Electro-Federation Canada (EFC) announced the closure of its Canadian Appliance Manufacturers Association (CAMA) 
council.  
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 Heating system upgrade programs (various years) - incentives to purchase high efficiency furnaces 
and boilers  

 Fireplace upgrade programs – incentives to upgrade from decorative natural gas fireplaces to 
EnerChoice energy-efficient fireplaces 

 ENERGY STAR® water heaters and clothes washers 

 Tune up programs for furnaces and fireplaces 

 Home weatherization programs (insulation, air sealing) 
 
Other notable energy efficiency initiatives during the past five years include the federal government’s 
ecoENERGY Retrofit Homes Program6 and its provincial companion program LiveSmart BC: Efficiency 
Incentive program.7 
Other utilities, the Government of British Columbia, and the Government of Canada have, individually or 
in partnership, implemented market transformation programs to improve the energy efficiency standards 
for windows and appliances, including dishwashers and front loading clothes washing machines. 

 
While assessing the collective impact of these programs on long-run trends in gas consumption is beyond 
the scope of this document, the 2012 REUS survey addressed the adoption of energy-efficient equipment, 
and behaviours affecting the efficient use of energy. 
 
4.2.5 Improvements in Thermal Efficiency - Construction Codes and Standards 
 
Changes to residential construction codes and standards have contributed to declining energy use in new 
construction.  
 
In British Columbia, residential building codes and standards have expanded their scope over time from 
the initial focus on health and safety to specific provisions for energy and water efficiency. There are two 
distinct jurisdictions governing building codes within the province. Within the City of Vancouver, the 
Vancouver Building Bylaw (VBBL) defines the minimum performance requirements for construction within 
municipal boundaries.  In all other areas of the province, the BC Building Code (BCBC) regulates 
construction. 
 
In addition to building codes, the BC Energy Efficiency Act8 and the national Energy Efficiency Act9 regulate 
the performance of a broad range of residential energy-using equipment and end-uses.   
 
Recent changes to the British Columbia Building Code (BCBC) and the British Columbia Energy Efficiency 
Act apply to construction of small buildings and residential detachments (up to 600 square meters or 
6,500 square feet). These requirements generally pertain to single family dwellings, duplexes and smaller 
row houses.  
 
The BCBC defines minimum building practices in all areas of British Columbia except Vancouver. The 2012 
BCBC came into effect in December 2012.  There are no changes in the 2012 BCBC relative to energy 

                                                           
6
 http://oee.nrcan.gc.ca/residential/6551 

7
 http://www.livesmartbc.ca/homes/index.html 

8
 http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/00_96114_01 

9
 http://laws-lois.justice.gc.ca/eng/acts/E-6.4/page-1.html 
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compared with the previous version of the Code (defined by the 2006 BCBC plus the Part 10 amendment 
enacted in September 2008). The 2012 changes pertained primarily to seismic upgrading. 
 
The Province of British Columbia has completed a public review of proposed changes to energy 
requirements for residential buildings.10 Due to come into effect in December 2014, they will require new 
residential construction in British Columbia to meet the requirements of the National Energy Code of 
Canada for Buildings (NBC), 2011.11 These changes are expected to provide some increase in energy 
efficiency across British Columbia. The ventilation requirements in the NBC are expected to be updated to 
meet the special requirements in British Columbia, and will likely have an impact on energy use in houses, 
but this change will not be confirmed until 2014. Finally, equipment efficiency requirements will now be 
embedded in the building code rather than in a separate legislative act. 
 
The City of Vancouver has its own Charter and has not adopted the BC Building Code. New construction 
within city boundaries is regulated by the Vancouver Building Bylaw (VBBL). Requirements in the City of 
Vancouver are more stringent than the provincial building code. New homes are required to achieve an 
EnerGuide 80 rating, in part via increased insulation requirements. The VBBL also requires installation of 
heat recovery ventilators and, when using gas fireplaces, that they be direct-vented and use electronic 
ignition.  
 
The City of Vancouver plans to update the VBBL. These changes are expected to be approved late in 2013 
with an effective date in early 2014. These additional requirements include: 
 

 increased requirements for insulation (primarily by changing from nominal values to effective 
values) and operation of heat recovery ventilators 

 increased attic insulation from RSI 7.0 to RSI 8.8 

 improved window performance from USI 2.0 to 1.4 W/(K•m²) 

 skylights with maximum thermal transmittance value of 2.6 W/(K•m²) 
 
In the case of retrofit construction, changes to the VBBL are proposed based on the level of retrofit 
activity. Acquiring a building permit for retrofits over $5,000 to existing one- and two-family dwellings will 
require an EnerGuide for Houses (EGH) Report completed in the last 3 years. If the report indicates an air 
leakage rate greater than six air changes per hour (ACH), retrofits over $25,000 will required a minimum 
of $800 in weatherisation of the home. If the report indicates less than RSI 5.3 (R 30) thermal insulation in 
the attic, retrofits exceeding $50,000 will also be required to provide additional attic insulation to a 
minimum of RSI 8.8 (R 50). 
 
Apartments 
 
Apartment buildings larger than 600 square meters (~6,500 square feet) are generally regulated under 
Part Three of the BCBC.  Since September 5, 2008, new apartments outside the City of Vancouver have 
been required to meet ASHRAE 90.1-2004.12   Within the City of Vancouver ASHRAE 90.1-2007 is required.  
Both the City of Vancouver and the Province of British Columbia have expressed a commitment to 
adopting ASHRAE 90.1-2010. For the province, this code will come into effect in December 2013, while 

                                                           
10

 http://www.housing.gov.bc.ca/building/green/energy/Part%2010%20code%20change.pdf 
11

 http://www.nrc-nrc.gc.ca/eng/publications/codes_centre/2011_national_energy_code_buildings.html 
12

 This is a standard developed by the American Society of Heating Refrigeration and Air Conditioning Engineers (ASHRAE), and 
has been adopted by over 30 states in the USA. 
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the City of Vancouver is expecting to approve this change in late 2013 with an effective date in early 2014. 
The impact of this change will likely result in a savings of 8% to 10% in energy use, relative to current code 
requirements. In addition, both the City of Vancouver and the Province have adopted an alternate 
compliance path using the National Energy Code for Buildings (2011). 
 
4.2.6 Demographic Trends 
 
Consistent with trends identified in the 2008 REUS, ForticBC’s residential customer base is aging and the 
number of people per-household is declining. These are two key demographic trends contributing to the 
decline in natural gas consumption over the long run. 
 
Aging Population  
 
As FortisBC’s residential customer base ages, it impacts average household gas consumption. This is 
because older individuals differ from their younger counterparts in their demands for space heating and 
domestic water heating. A 2005 US Energy Information Administration (EIA) study found that natural gas 
use for space heating was 13% higher in homes with seniors compared to those without. Conversely, gas 
consumption for water heating was 13% lower in homes with seniors than those without. The presence of 
children between 5 and 16 years of age was found to increase gas consumption for space heating and 
water heating by 5% and 39% respectively.13 
 
The age profiles of British Columbia’s population corresponding to each of the past four REUS survey 
years are illustrated in Figure 12. 
 

Figure 12: British Columbia Age Profiles – 1993 to 2012 

 
 
Several trends are evident: 

 Individuals between the ages of 25 and 44, the age segment typically associated with household 
formation (buying their first home, raising a family, etc.) have proportionately decreased since 
1993 (27% versus 34% in 1993). 

                                                           
13

 Source:  Energy Information Administration, 2005 Residential Energy Consumption Survey, U.S. Department of Energy.  
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 The proportion of the population aged 45 to 64 increased over the same period (21% to 29%).  

 Individuals now aged 65 years and older has increased (16% versus 13% in 1993). 
 

The aging of the baby boomer generation (individuals born after the Second World War and up to 1966) is 
clearly evident in the graph. Increasingly, this large age cohort has raised their families and is entering 
retirement. 
 
Population projections by age group (cohort) made by BC Stats show the cohorts comprised of children 
and young adults as a share of the total population will continue to decline during the next quarter-
century (Figure 13). The relative share of the population made up of seniors (those aged 65 years or older) 
is expected to increase to nearly one quarter of the population by 2035. These changes will be reflected in 
FEU’s residential customer base.  
 

Figure 13: Population Projections by Age Cohort – British Columbia 

 
 
Number of Occupants per Dwelling 
 
The aging of the population is being accompanied by a slow but consistent decline in the number of 
occupants per dwelling. Fewer people in the home means reduced demand for hot water from activities 
such as showering, clothes washing, and dishwashing.  
 
Figure 14 (next page) shows the long-run decline in the average number of people per-household for the 
Census areas corresponding to FEU’s regions. Further declines are expected, with rate of decline 
moderating somewhat towards the end of the current decade. 
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Figure 14: Average Number of People per-Household – History and Projection 

 
 
The decline in the average number of people per-household stems, in part, from the long-run societal 
trend towards smaller family sizes, but also from the growing proportion of older households where the 
children have grown up and left home.  
 
The decline in the average number of people per household has implications for energy required for space 
and water heating. Figure 15 summarizes the results from the 2009 US Department of Energy (DOE) 
residential energy use study that found that natural gas consumption for space and water heating 
generally increases as the number of people in the home increases.  
 

Figure 15: Gas Consumption by Number of People in the Home 
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The relationship between space heating and household size is not strictly linear. Indeed, the amount of 
energy to keep a two person household warm did not vary that much from that of a four person 
household. Natural gas use for water heating shows a much stronger relationship between household size 
and consumption, rising from 8 GJ for a one person household to 18 GJ for households with six or more 
people. 
 
These findings are consistent with the results of a 1999 study on residential water use by the American 
Water Works Association (AWWA). Their research found that family size influences hot water use as does 
the mix of age groups present in the home.14 For example, both the number of people in the home and 
the presence of children and teens were positively correlated with increased water use for showers, 
baths, and clothes washing. Faucet use was positively correlated with household size, and the square 
footage of the home. Interestingly, they found water consumption for showers, baths and dishwashers 
was positively correlated with the number of persons employed outside the home. These findings strongly 
suggest that the demand for hot water, and thus energy needed for water heating, will, everything else 
held constant, decline over time as the baby boom demographic ages, retires, and increasingly live in 
childless homes.15 
 
Data from the 2012 REUS support many of the AWWA findings, including the relationship between the 
number of occupants per home and the demand for hot water. Figure 16 shows that as the number of 
people per household increases, so does the number of showers, laundry loads, dishwasher loads and 
baths.  Additional discussion is provided in Section 11 of this report. 
 

Figure 16: Effect of Household Size on Hot Water Using Activities 

 
 
4.2.7 Demand Response to Price Changes 
 
The trend towards declining natural gas use rates is, in part, the result of the demand response to changes 
in the real price of natural gas (nominal prices adjusted for inflation).  

                                                           
14

 Mayer, P.W., W.B. DeOreo et al. (1999).  
15

 According to the AWWA website, an update to this research is expected by late 2013. 
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Figure 17 illustrates the inflation-adjusted price of natural gas (variable rate component) for FEU’s Lower 
Mainland residential customers from January 1999 to December 2012. A significant increase in prices 
occurred in late 2000, followed by a period of variable but consistently high prices, after which prices 
begin to decline around the spring of 2008.16 By the end of 2012, inflation-adjusted natural gas prices 
were at levels last experienced in December 1999.17 Price trends in the other FEU regions have followed a 
similar trajectory. 
 

Figure 17: Inflation-Adjusted Residential Natural Gas Prices 
Variable Rate Portion ($/GJ) – FEU Lower Mainland 

 
 
Reactions to changes in the real price of natural gas differ in the short-term from the long-term. Short-
term reactions to a change in the price of natural gas will be mostly behavioural: changes to thermostat 
settings, hot water temperatures, and use of alternative fuel space heating options (e.g., fireplaces, 
portable electric space heaters, etc.). Long-term reactions to a sustained increase or decrease in price 
includes sustained (ingrained) changes in behaviour and structural changes affecting the home’s thermal 
envelope (e.g., whether or not to improve insulation, upgrade windows, etc.), appliance purchases (e.g., 
efficiency decisions for furnaces, washing machines, dishwashers, etc.), and fuel switching (e.g., from gas 
to electric hot water heating, etc.). Structural changes permanently reduce the energy requirements of a 
home. 
 
The strength and nature of the reaction to price changes depends on other factors including household 
income and prices of competing fuels. Lower income households are restricted by the lack of financial 
resources in their ability to undertake structural improvements to reduce exposure to higher energy 
prices. Changes in the price of competing fuels (e.g., electricity), everything else held constant, can 
influence both short term and longer term fuel switching decisions. 
  

                                                           
16

 The variable rate portion of the FEU tariff for residential customers reflects the price of natural gas purchased at prices set by 
the market and does not include any mark-up.  
17

 Prices were adjusted for inflation using the consumer price index (CPI) for the Greater Vancouver areas. Data source: Statistics 
Canada CANSIM. 
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Generally speaking, there is a paucity of published research into the price elasticity of natural gas for the 
residential sector. Of the few published studies, short-term price elasticities for natural gas are generally 
quite low, in the order of -0.3 or smaller.18 A 2006 study by the Colorado-based National Renewable 
Energy Laboratory (NREL) estimated the short-run price elasticity for natural gas in the Pacific Coast 
region of the U.S. (Washington and Oregon) to be -0.18 and the long-run price elasticity to be -0.63.19 A 
more recent (2012) study by the University of Ottawa estimated the long-run price elasticity for natural 
gas in British Columbia to be -0.67.20 
 
While natural gas prices in the short-term may increase or decrease, expectations regarding the future 
direction of prices will influence major appliance purchases over the medium term. In particular, recent 
declines in the price of natural gas for FEU residential customers have come after an extended period of 
high and volatile prices. The medium to longer term response to lower prices will depend, in part, on 
whether they are sustained enough to change expectations formed by the past decade of high and 
volatile prices. Changes to building codes and regulations governing the efficiency choices available to 
consumers, combined with structural improvements already made by households, will limit upward 
pressure on natural gas use rates from an extended period of low gas prices. 
 
4.2.8 Cross Effects / Interaction Effects 
 
Cross effects (also known as interaction effects) affecting space heating refer to the heating penalty 
associated with the adoption of energy-efficient technologies that, due to their more efficient use of 
energy, produce less waste heat than their inefficient counterparts. As a result, space heating systems 
compensate, to some degree, for the lost heat. For homes with natural gas space heating, this lost heat 
represents an offsetting factor to declining use rates. 
 
The displacement of incandescent lighting with compact fluorescent lighting is one example where the 
heating penalty may be significant. The extent of the heating penalty is subject to considerable debate, 
and published estimates vary greatly.21 The need for replacement heat has also been identified with the 
increased penetration of variable speed motors with high efficiency condensing gas furnaces. Variable 
speed motors, known as electronically commutated motors (ECM), give off significantly less waste heat 
than their lesser-efficient fixed-speed counterparts.22 
 
 

                                                           
18

 Interpreted as a 0.3% decline in gas consumption per every 1% increase in real prices. An overview of short- and long-term 
price elasticities for natural gas can be found in Wade, Steven, H., Price Responsiveness in the AEO2003 NEMS Residential and 
Commercial Building Sector Models, Energy Information Administration, U.S. Department of Energy. 
19

 Bernstein, M.A., and Griffin, J. (2006) 
20

 Ryan, D, and Razek, N.A (2012) 
21

 A 2004 study using Natural Resources Canada’s test houses found that during the heating season, 80% to 96% of the energy 
savings from replacing incandescent lighting with CFLs was offset by the increased need for space heating. (CANMET (2004). In 
contrast, the Washington-based New Buildings Institute estimated the cross effects of lighting at 13% for the Pacific Northwest 
(New Buildings Institute (2003). 
22

 The operating temperature of a variable speed or ECM motor is constant and typically at or near ambient temperature, 
whereas the operating temperature of a fixed speed or PSC motor can range from 32 to 77 degrees Celsius.  
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5 DWELLING CHARACTERISTICS 
This section provides detail on the dwelling characteristics of FEU residential homes including: 
 

 Dwelling type, size, vintage, number of stories, tenure, maintenance fees, and length of residency; 

 Characteristics of the building envelope including insulation levels, window glazing and frame 
material, and exterior door materials; 

 Renovations undertaken during the past five years, and planned for the next two years, by type of 
renovation; and 

 Who performs the renovations – homeowner, contractor, or a combination of the two. 
 
5.1 Dwelling Characteristics 
 
5.1.1 Dwelling Types and Vintages 
 
Single family detached (SFD) dwellings dominate the residential customer base for FEU, accounting for 
over eight-in-ten (82%) of all dwelling types in 2012 (Table 9). This proportion is unchanged from previous 
REUS surveys (i.e., differences are not statistically significant). Shares for other dwelling types in 2012 also 
remained effectively the same as those in the 2008 REUS. Changes in shares for FEI over the 2002 to 2012 
period show some minor fluctuations, all of which fall within the accuracy bounds of the survey estimates. 
 
Notable differences in dwelling type shares between FEU’s five regions include: 
 

 proportionately more row / townhouses in the Lower Mainland (11%) and Whistler (29%); 

 proportionately more single family detached homes Interior and Vancouver Island regions; and 

 significantly more mobile homes in the Fort Nelson and the Interior regions (25% and 7% 
respectively). 

 
Table 9: Residential Dwelling Types by Region (%) 

Dwelling Type LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 793 1,707 752 85 104 3441 2217 2604 1444 1610 

Single Family Detached  80.3 84.3 85.9 54.2 67.4 81.9 83.0 81.5 83.0 80.7 

Duplex 5.5 3.7 4.8 12.0 2.8 5.0 5.0 5.0 4.9 4.5 

Row / Townhouse 11.1 3.1 5.2 28.9 5.1 8.4 8.2 8.7 8.3 10.5 

Apt / Condominium 0.8 2.2 1.5 2.4 0.0 1.2 1.1 1.2 1.0 0.4 

Mobile Home / Other 2.3 6.7 2.6 2.4 24.7 3.6 2.7 3.7 2.8 3.8 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
Table 10 (next page) summarizes the distribution of residential gas customers by dwelling vintage (period 
of construction). Data from past REUS studies are not provided as the age of the two studies makes 
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comparisons with the current survey invalid.23 Overall, nearly six-in-ten (55%) of dwellings were built prior 
to 1986, over one-quarter (27%) built between 1950 and 1975 and one-tenth (11%) built prior to 1950. 
Slightly more than one-fifth (22%) of all gas homes were built since 1995.24 Comparing the regions shows 
that the Lower Mainland and the Interior regions have the largest shares of older homes (those built prior 
to 1996) (79% and 77% respectively). Regions with the newest housing stock (i.e., 1996 or newer) include 
Whistler and Vancouver Island (63% and 31% of dwellings). The latter reflects the relatively more recent 
arrival of natural gas service on the island. 
 
Table 10: Residential Dwelling Stocks by Period of Construction (%) 

Year of Construction LM INT VI W FN 
2012 
FEU 

Unweighted base 777 1685 731 82 104 3379 

Before 1950 10.6 10.4 12.0 0.0 4.8 10.6 

1950-1975 26.1 30.4 23.1 6.2 28.5 26.9 

1976-1985 17.9 18.8 11.5 13.6 23.7 17.5 

1986 -1995 24.2 17.3 21.5 17.3 13.3 22.0 

1996 -2005 14.3 15.0 20.9 56.8 23.1 15.3 

2006 or later 5.3 6.6 10.4 6.2 3.8 6.2 

DK 1.7 1.5 0.5 0.0 2.8 1.5 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Built prior to 1996 78.8 76.9 68.1 37.0 70.2 77.0 

Built since 1995 19.6 21.6 31.3 63.0 26.9 21.5 

Totals may not sum due to rounding. 

 
 
5.1.2 Residency and Tenure  
 
The vast majority (99%) of respondents to the 2012 REUS survey indicated their home was their principal 
residence (Table 11). This share is statistically unchanged from that recorded in 2008. Whistler had the 
lowest percentage of homes as a principal residence (82%).  
 
Table 11: Principal Residence by Region (%) 

Principal Residence? LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 775 1674 732 83 103 3367 2221 2514 1444 1610 

Yes 99.2 98.2 99.5 81.7 96.8 98.9 98.5 98.9 98.7 98.3 

No 0.8 1.8 0.5 18.3 3.2 1.1 1.5 1.1 1.3 1.6 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
 
Table 12 (next page) summarizes FEU’s residential customers according to whether they rent or own their 
residence. The vast majority (97%) of FEU residential customers owned their home in 2012, statistically 
unchanged from 2008 (96%). Renters made up three percent of FEU residential customers. Comparing 

                                                           
23

 The 2002 REUS included only residences constructed prior to, or including, 2000. The 2008 REUS included only dwellings 
constructed prior to, or including, 2006. Each survey excluded the two most recent years of construction due to the billing 
requirements of the conditional demand analyses. 
24

 The relative proportion of homes built since 2005 understates the true (FEI population) proportion because the REUS sample 
excludes residences with a minimum of two years of uninterrupted billing history.  The latter was a requirement for the 
conditional demand analysis conducted using the 2012 REUS results. 
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results from the past three REUS surveys suggests a downward trend in the proportion of customers 
renting homes (3% of FEI customers in 2012 compared to 7% in 2002). 
  
Table 12: Ownership Status by Region (%) 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 758 1652 713 81 102 3306 2211 2574 1439 1578 

Own 97.3 97.7 97.3 96.4 98.1 97.4 95.6 97.4 95.4 93.4 

Rent 2.7 2.3 2.7 3.6 1.9 2.6 4.4 2.6 4.6 6.6 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
Data on home ownership by dwelling type are summarized in Table 13. The proportion of dwellings that 
are rented is highest for apartments/condominiums and duplexes (15% and 11% respectively).  
 
Table 13: Ownership Status by Dwelling Type (%) 

 
Single 

Family 
Detached 

Duplex 
Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2,792 154 207 55 118 59 

Own 98.4 89.2 94.9 85.1 99.1 92.0 

Rent 1.6 10.8 5.1 14.9 0.9 8.0 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
 
5.1.3 Secondary Suites  
 
Twelve percent (12%) of respondents to the 2012 REUS indicated their home has a secondary suite (Table 
14). Regionally, Whistler and Lower Mainland customers are more likely to have a secondary suite (20% 
and 14% respectively). The incidence of secondary suites is likely underreported as some survey 
respondents with secondary suites may not want to share this information.25 
 
Table 14: Homes with Secondary Suites by Region (%) 

 LM INT VI W FN 
2012 
FEU 

Unweighted base 793 1707 752 84 105 3441 

Secondary Suite 14.0 7.8 10.0 20.3 6.2 11.9 

Totals may not sum due to rounding. 

 
 
5.1.4 Length of Residency 
 
FEU residential customers have lived an average of 16.5 years in their current residence, up from 15.2 
years in 2008 (Table 15, next page). Average length of residence for customers in the FEI service regions 
increased from 12.4 years in 2002 to 16.8 years in 2012. Both trends are consistent with the aging of the 
population and the reduced tendency for older individuals to change homes. 
 

                                                           
25

 A 2009 study by the City of Vancouver estimated that 35% of single family dwellings in Vancouver had a secondary suite. 
Vancouver (2009), p.17. 
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Consistent with the findings from the 2008 REUS, the 2012 survey found highest average length of 
residence to be among LM customers (17 years), while Whistler and Fort Nelson has the lowest (12 years). 
 
Table 15: Average Length of Residence (Years) by Region 

Length of Residence 
(years) 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 793 1707 752 84 105 3441 2180 2605 1419 1610 

Mean 17.2 16.0 14.5 12.1 12.3 16.5 15.2 16.8 15.0 12.4 

Standard Deviation 20.7 9.0 8.0 2.5 2.7 12.4 12.3 13.6 12.4 11.7 

 
The average length of residence varies with the type of dwelling (Table 16). FEU customers living in single 
family detached dwellings have the longest average tenure (17.9 years), whereas customers in row 
houses / townhouses and apartments/condominiums have average tenures of 9.7 years and 6.6 years 
respectively. There is a relationship between length of tenure, dwelling type, and resident age.  
 
Table 16: Average Length of Residence (Years) by Dwelling Type 

Length of Residence 
(years) 

Single 
Family 

Detached 
Duplex 

Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2723 150 198 55 116 57 

Mean 17.9 11.6 9.7 6.6 11.0 12.3 

Standard Deviation 12.8 9.0 8.1 4.5 6.5 8.7 

 
Data supporting the relationship between dwelling type and resident ages are summarized in Table 17. Of 
note, respondents 55 years of age or older are significantly more likely to live in SFDs, duplexes, or mobile 
homes (66%, 68% and 81% respectively). Respondents under 35 are more likely to live in row 
houses/townhouses and apartments/condominiums (7% and 13% respectively). Typically, younger 
customers are more likely to reside in townhouses and apartments/condominiums, while older adults 
reside in single family detached dwellings or mobile homes.26 
 
Table 17: Age of Respondents by Dwelling Type (%) 

Age of Respondent (years) 
Single 

Family 
Detached 

Duplex 
Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 
2012 
FEU 

Unweighted base 2723 150 198 55 116 57 3299 

24 yrs or less 0.3 0.0 1.0 0.0 0.0 0.0 0.3 

25 to 34 3.4 3.7 6.0 12.9 4.6 6.2 3.8 

35 to 44 10.0 12.5 14.7 10.4 6.0 2.0 10.3 

45 to 54 20.6 16.1 19.9 23.7 8.6 9.4 20.0 

55 to 64 28.6 23.0 22.4 11.4 28.0 16.7 27.4 

65 & older 37.1 44.7 35.9 41.6 52.8 65.6 38.2 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

34 yrs and younger 3.7 3.7 7.0 12.9 4.6 6.2 4.1 

55 yrs and older 65.7 67.7 58.4 53.0 80.8 82.3 65.6 

Totals may not sum due to rounding. 

 
Dwelling type and household income are also related, especially when low income and high income 
households are compared. Figure 18 (next page) illustrates how respondents with household incomes of 

                                                           
26

 The 2008 REUS found that, as individuals age, the average length of residency increases and the likelihood of changing 
residences decreases. Source: REUS (2008), p. 4-5. 
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less than $40,000 are significantly more likely to live in a mobile home. Conversely, respondents with 
annual household incomes of $80,000 or more are most likely to live in single family detached dwellings.  
 

Figure 18: Household Income by Dwelling Type 

 
5.1.5 Rent and Maintenance Fees 
 
Nearly one-in-five (18%) respondents to the 2012 REUS indicated they either pay rent or maintenance 
fees (Table 18). Regional variations in this percentage are consistent with the proportion of respondents 
living in rental accommodations, condominiums, or co-operative housing. For example, 43% of Whistler 
respondents paid rent or maintenance fees, the highest of the five regions, but consistent with the high 
proportion of row / townhouses. Differences between the 2012 REUS and 2008 REUS results are not 
statistically significant. 
 
Table 18: Households Paying Rent or Maintenance Fees by Region (%) 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 755 1617 724 82 95 3273 2211 2467 1,439 1,578 

Pay rent or maintenance fee 20.1 14.7 15.2 42.9 16.5 18.1 17.3 18.4 17.7 14.3 

 
 
Respondents paying rent or maintenance fees were asked to indicate which services (heat, hot water, 
electricity) and fuels (i.e., for gas fireplaces, gas clothes dryers, gas cooking) are included in these fees. 
The results are summarized in Table 19 (next page). Previous REUS surveys did not ask about electricity so 
historical comparisons regarding this service are not possible. 
 

0% 20% 40% 60% 80% 100%

Other

SFD

Dup

RH/TH

Apt/Condo

Mobile

Percent of Total

< $40K

$40K to <$80K

$80K+

FEI 2016 Rate Design Application Appendix 7-1



 

 

SAMPSON 

RESEARCH 

  

DWELLING CHARACTERISTICS 
 

 

FEU 2012 RESIDENTIAL END-USE STUDY  
JULY 16, 2014 46 

Table 19: Services and Fuels Covered by Rent / Maintenance Fees by Region (%) 
Percent of respondents paying rent or maintenance fees 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 1 161 256 113 37 20 587 765 437 502+ n/a 

Heat 17.0 25.1 20.2 5.5 40.3 19.0 6.4 19.0 6.2 2.1 

Hot water 17.6 29.1 23.7 5.5 40.3 20.6 8.8 20.4 8.7 3.0 

Fuel for gas fireplace 10.1 8.4 10.5 5.5 5.7 9.7 5.1 9.6 5.0 1.9 

Fuel for gas cooking 5.7 5.2 3.5 2.8 11.5 5.4 2.1 5.6 2.2 n/a 

Fuel for gas clothes drying 0.6 4.0 1.8 -- 5.7 1.5 3.2 1.5 2.5 n/a 

Electricity 13.8 22.7 18.4 8.3 28.8 16.2 n/a 16.0 n/a n/a 

DK 0.6 0.8 0.9 -- -- 0.7 n/a 0.7 n/a n/a 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only 

 
Among the base of those paying rent or maintenance fees, the three most common services covered by 
rent or maintenance fees include hot water (21% of those paying rent or fees), heat (19%), and electricity 
(16%). These percentages are influenced, in part, by whether the service or end-use is present in the suite 
or dwelling. This would explain, in part, the relatively lower percentages of respondents indicating that 
their rent or maintenance fees include fuel for gas fireplaces, gas cooking or gas dryers. 
 
Comparing the results of the 2012 REUS survey with previous REUS surveys highlights a discrepancy in the 
data series, with most percentages being considerably lower than those recorded in 2012. The 2008 
dataset was reviewed, and the components and weighting of the calculations confirmed as correct. The 
remaining possible reason for the discrepancy rests with a change to the order of the rent and 
maintenance fee questions in the 2012 REUS.  
 
5.2 Dwelling Size 
 
Dwelling size is defined as the total floor area of the dwelling including the basement and any unfinished 
areas, but excluding garages or carports. As the data include a small number of responses considered 
unrealistically high or low, an outlier analysis was used to remove the bottom 0.5% and top 0.5% of the 
estimates, ranked from lowest to highest. This affected 1% of the unweighted sample.  
 
Average dwelling size in the 2012 REUS is 2,209 square feet, statistically unchanged from the average 
recorded in the 2008 survey (Table 20). Differences between the means for 2008 and 2002 are not 
statistically significant at the 95% confidence level.  
 
Table 20: Dwelling Sizes (Square Feet) by Region  

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 755 1617 724 82 95 3273 2044 2467 1305 1416 

Mean 1 2395 2181 2116 2311 1952 2209 2 2220 2235 2239 2199 

Median 2200 2100 2000 2000 1800 2100 1800 2200 1800 n/a 

Standard Deviation 2107 839 651 493 258 1221 806 1355 950 3 950 4 
1 Mean excludes the 0.5% largest and smallest values 
2 

Untrimmed mean is 2394 square feet. 
3 The standard deviation of 949.9 square feet. 
4
 Standard deviation of 949.8 square feet. 

 
Table 21 (next page) summarizes key floor space statistics by dwelling type. On average, single family 
detached dwellings are the largest (average of 2,347 ft2) and mobile homes the smallest (1,076 ft2). The 
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median size for single family detached homes is 2,200 ft2, compared to 1,500 ft2 for row / townhouses and 
1,200 ft2 for apartments / condominiums.  
 
Table 21: Dwelling Sizes (Square Feet) by Type of Dwelling 

 
Single 

Family 
Detached 

Duplex 
Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2723 150 198 55 116 57 

Mean 1 2347 1980 1613 1379 1076 1964 

Median 2200 1765 1500 1200 1024 1750 

Standard Deviation 1182 1775 618 901 197 2085 
1 Mean excludes the 0.5% largest and smallest values 

 

 
The average size of new single family detached dwellings has been increasing over time (Table 22). For 
example, the median size for a SFD built before 1950 was 1,900 ft2. During the mid-1970s to mid-1980s 
this increased to 2,200 ft2. The median size of dwellings constructed since 2005 is 2,900 ft2, up 21% from 
1986-95 and up 53% from those built prior to 1950.  
 
Table 22: Floor Space of Single Family Detached Dwellings by Vintage 

 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 - 

2005 
2006 or 

later 

Age Un-
known 

Unweighted base1 314 786 462 486 419 170 27 

Mean 2 1958 2180 2293 2486 2661 2920 2534 

Median 1900 2200 2200 2400 2560 2900 2000 

Standard Deviation 1334 937 1142 1333 1016 1489 776 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only 
2 Mean excludes the 0.5% largest and smallest values 

 
 

5.2.1 Number of Heated Floors 
 
The number of heated floors for a residential dwelling provides important information to understand the 
space conditioning load per square foot, with multi-story dwellings having different space heating and 
cooling profiles than their single story counterparts. 
 
The 2012 REUS queried the number of floors of heated living space, including basements if heated. Past 
REUS surveys tended to ask respondents to indicate the number of “stories” in the home, sometimes 
including basements and at other times not. Counting a basement as a story has been problematic in the 
past as respondents’ interpretations of what constitutes the basement level of a home varies. In 
particular, some consider the first floor of their home as the basement, although it may be fully above 
ground.27 Detailed information regarding the characteristics of basements for REUS 2012 respondents is 
presented later in this section.  
 
Table 23 (next page) summarizes the number of heated floors including heated basements for residential 
gas dwellings in the five FEU regions.  
 

                                                           
27

 The categorization of the first floor of a house as the “basement” is particular to Lower Mainland respondents, and is likely 
associated with the popularity of some residential building types (e.g., “Vancouver Specials”). 
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Table 23: Number of Heated Floors Including Basements by Region (%) 

 LM INT VI W FN 
2012 
FEU 

Unweighted base 793 1707 752 84 105 3441 

Distribution (%)       

One floor 14.1 19.8 29.4 8.3 36.4 17.3 

Two floors 53.7 61.3 56.4 33.3 49.8 56.0 

Three floors 30.2 16.2 12.1 50.0 12.8 24.4 

More than three floors 2.0 2.7 2.1 8.3 1.0 2.3 

Total  100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
Overall, the majority of FEU homes have two heated floors (56% of all FEU dwellings), but 24% have three. 
Seventeen percent (17%) of dwellings have one heated floor.  
 
Table 24 summarizes the number of heated floors by dwelling type for FEU residential dwellings, 
regardless of region. SFDs and duplexes are most likely to have two heated floors, while townhouses are 
equally likely to have two or three heated floors. Apartments, condominiums and mobile homes, not 
surprisingly, are most likely to have only one heated floor. Data that suggest more than two floors for 
apartments / condominiums and, notably, mobile homes should be treated as suspect. 
 
Table 24: Number of Heated Floors Including Basements by Dwelling Type (%) 

 
Single 

Family 
Detached 

Duplex 
Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2796 154 207 56 119 59 

Distribution (%)       

One floor 14.9 11.1 19.4 76.6 86.8 31.6 

Two floors 58.8 68.4 39.2 15.0 2.7 47.2 

Three floors 24.4 15.2 39.3 7.1 0.9 19.1 

More than three floors 2.0 5.3 2.1 1.4 9.6 2.0 

Total  100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
 
5.3 Basements and Crawlspaces 
 
Eight-in-ten (81%) of FEU households indicated their home has a basement or crawlspace, statistically 
unchanged from the proportion recorded during the 2008 REUS (79%) (Table 25, next page). Basements 
or crawlspaces are most common in dwellings in the Interior region (91% of Interior dwellings), followed 
by Vancouver Island (83%) and Whistler (80%).  Dwellings in Whistler and Vancouver Island are more 
likely than other regions to have a crawlspace (53% and 37% respectively).  
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Table 25: Incidence of Basements and Crawlspaces by Region (%) 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

Unweighted base 793 1707 752 85 104 3441 2108 2604 1357 

Full basement 47.0 60.6 38.2 15.7 55.0 49.7 52.0 51.2 53.6 

Partial basement 9.7 12.7 8.2 10.8 5.1 10.3 12.2 10.6 12.1 

Crawlspace 19.0 17.2 36.6 53.0 12.3 20.5 15.0 18.5 13.7 

No basement or crawlspace 24.3 9.5 17.1 20.5 27.5 19.5 20.8 19.8 20.6 

Total  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Basement or crawlspace 75.7 90.5 82.9 79.5 72.5 80.5 79.2 80.2 79.4 

Totals may not sum due to rounding. 

 
Table 26 summarizes the incidence of basements and crawlspaces by dwelling type. Single family 
detached homes and duplexes were most likely to have a basement or crawlspace (86% and 72% 
respectively), compared to row / townhouses (55%), and apartments / condominiums (57%). The 
numbers suggest that some apartments or condominiums do not strictly adhere to the conventional 
definition of being part of a mid-rise or high-rise building.  
 
Table 26: Incidence of Basements and Crawlspaces by Dwelling Type (%) 

 
Single 

Family 
Detached 

Duplex 
Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2796 154 207 56 119 59 

Full basement 54.2 41.7 28.0 16.7 0.9 37.4 

Partial basement 11.1 7.2 9.5 0.0 0.0 8.1 

Crawlspace 20.6 23.1 17.8 7.7 34.9 14.9 

No basement or crawlspace 14.2 27.9 44.7 75.6 64.1 39.6 

Total  100.0 100.0 100.0 100.0 100.0 100.0 

Basement or crawlspace 85.8 72.1 55.3 24.4 35.9 60.4 

Totals may not sum due to rounding. 

 
Basements, if present, can be completely below ground, partially above ground or completely above 
ground (Table 27, next page). Topography, soil conditions, and the dwelling design often influence vertical 
positioning of the basement. Of FEU dwellings with basements: 
 

 Three-quarters (73%) have a basement that is partially above ground;  

 Over one-in-eight either have a basement completely below ground (14%), or have a basement 
completely above ground 13%; 

 Regionally, homes with basements in Whistler, Lower Mainland, and Vancouver Island were the 
most likely to have basements situated completely above ground (17% to 18%); and  

 Homes in the Interior and Fort Nelson regions were most likely to have basements completely 
below ground (17% and 21% respectively).  

 
There are no significant differences between 2008 and 2012 data for either FEU or FEI totals. Data from 
2002 are not presented due to differences in question wording 
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Table 27: Basement Elevation by Region (%) 

Homes with basements LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

Unweighted base 1 440 1233 340 23 62 2098 1055 1735 753 

Completely below ground 13.4 17.4 6.2 4.5 20.5 14.2 14.0 14.9 14.5 

Partially above ground 69.3 76.8 77.4 77.3 77.9 72.5 69.7 72.1 69.6 

Completely above ground 17.3 5.8 16.5 18.2 1.6 13.3 16.3 13.1 15.9 

Total  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only 
Totals may not sum due to rounding. 

 
Six-in-ten (61%) of FEU residential dwellings with a basement have fully finished basements (Table 28). 
Another three-in-ten (31%) have partially finished basements. The remainder (8%) of basements are 
unfinished. Although some of the survey to survey changes are small, the trend has been towards 
finishing the basement level.  
 
Table 28: Basement Finishing by Region (%) 

Homes with basements LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 1 440 1233 340 23 62 2098 1272 1735 894 1089 

Unfinished 6.9 8.1 9.1 18.2 4.8 7.5 8.9 7.3 8.5 10.8 

Partially finished 26.4 38.0 40.6 13.6 32.1 31.4 33.7 30.6 33.2 32.4 

Completely finished 66.7 53.9 50.3 68.2 63.1 61.1 57.3 62.1 58.3 56.8 

Total  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only 
Totals may not sum due to rounding. 

 
Eight-in-ten (80%) of FEU dwellings with a basement or crawlspace usually heat these spaces during the 
heating season, up from 2008 (74%) (Table 29). Regionally, dwellings on Vancouver Island are least likely 
to heat their basement or crawlspace (69% heated), while dwellings in the Fort Nelson region are most 
likely to heat these spaces (89% heated).  
 
Table 29: Heating of Basements and Crawlspaces by Region (%) 

Basement/Crawlspace Heating LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

Unweighted base 1 583 1516 605 67 74 2845 1473 2173 934 

Usually heated during heating 
season 

79.9 82.3 68.9 83.3 89.4 79.5 74.2 80.8 75.3 

Not heated 20.1 17.7 31.1 16.7 10.6 20.5 25.8 19.2 24.7 

Total  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Totals may not sum due to rounding. 
1 Excludes homes without basements.  

 
Table 30 (next page) summarizes the above data by basements versus crawlspaces. Of note, slightly less 
than half (49%) of crawl spaces are heated during the heating season, up from 2008 (42%). Crawl spaces 
are least likely to be heated in the Fort Nelson and Interior regions (38% and 44% respectively). In 
comparison, 90% of basements are heated, up from 82% in 2008. The increase in the proportion of 
basements that are heated is consistent with the longer term trend towards finishing the basement level. 
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Table 30: Heating of Basements vs. Crawlspaces (%) 

Basement /Crawlspace Heating LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Percent of basements heated 89.4 91.3 86.1 90.9 100.0 89.8 81.6 

Percent of crawl spaces  heated 51.7 43.5 47.2 79.6 38.5 49.2 41.5 

Totals may not sum due to rounding. 
1 Excludes homes without basements or crawlspaces.  

 
 
5.4 Ceiling Heights 
 
Ceiling heights affect the total interior volume of the home that needs to be heated or cooled. Survey 
respondents were asked to indicate the proportions of their dwelling that have 8, 9, 10 and more than 10 
foot ceiling heights. These data, summarized in Table 31 show that 8 foot ceilings continue to be most 
common ceiling height, accounting for seven-in-ten (71%) of all ceilings in a typical residence. Next most 
common are 9 foot ceilings and 10 foot ceilings (17% and 7% respectively). Five percent (5%) of ceilings 
were greater than 10 feet. Dwellings in Whistler are notable in that they have a significantly higher 
incidence of ceilings exceeding 8 feet (56%). All differences between the 2012 and 2008 results are not 
statistically significant. 
 
Table 31: Ceiling Heights by Region (Mean %) 

Ceiling Height LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 793 1707 752 85 104 3441 1952 

8 feet 69.5 74.5 68.1 43.9 79.2 70.7 71.8 

9 feet 17.9 14.8 19.1 20.8 9.4 17.1 17.5 

10 feet 7.4 6.8 8.0 13.2 6.9 7.3 6.5 

More than 10 feet 5.2 3.9 4.8 22.0 4.6 4.8 4.0 
Totals may not sum due to rounding. 

 
Ceiling heights in new construction have been increasing. Table 32 illustrates this trend by summarizing 
the data on ceiling heights by dwelling vintage. Indeed, ceiling heights in new homes have been increasing 
since the mid-1970s. Ceilings of nine feet or higher account for seven-in-ten (69%) of ceilings in dwellings 
constructed since 2005 compared to just slightly over one-in-eight (14%) of dwellings constructed during 
the 1950-75 period. Indeed, one-quarter (25%) of all ceilings in homes built since 2005 are 10 feet high or 
higher. 
  
Table 32: Ceiling Heights by Dwelling Vintage (Mean %) 

Ceiling Height 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 – 

1995 
1996 - 

2005 
2006 or 

later 
Age Un-

known 

Unweighted base 346 904 569 648 582 234 346 

8 feet 64.2 86.2 80.3 73.0 49.2 31.2 68.9 

9 feet 22.9 7.9 10.3 14.0 32.2 43.7 8.3 

10 feet 10.8 4.1 5.3 7.4 9.9 14.2 11.8 

More than 10 feet 2.0 1.9 4.1 5.6 8.7 10.9 11.0 

 
 
5.5 Insulation 
 
Collecting credible data on home insulation levels using self-reported methods is challenging. 
Respondents’ ability to accurately describe insulation levels is hindered by the fact that many of the areas 
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of a home that are traditionally insulated are not accessible. Additionally, knowing the insulating value (R-
value) is challenging for many. The 2012 REUS survey and past REUS surveys have tried to address this 
latter issue by categorizing insulation levels by both R-value and wall thickness. Despite efforts to improve 
the ability of respondents to answer this question, up to one-quarter (25%) of respondents to the 2012 
REUS survey did not know the insulation level in their dwelling’s walls, attic, or basement. As a result, 
caution is advised in the interpretation of these data.  
 
The 2012 REUS survey first asked whether insulation was present in each of three areas of the home 
(attics, walls, basements or crawlspaces). If present, respondents were asked to indicate the level or 
amount of insulation present in each area using one of the following three categorizations: 
 

 Below average (about R6 or 1.75 inches of insulation or less)  

 Average (about R12 or 3.5 inches of insulation)  

 Above average (about R18 or 5.25 inches of insulation or more) 
 
Those who indicated an area was not insulated or were unsure whether it was insulated were not asked 
to rate the insulation level.  
 
This approach differs from past REUS surveys which did not query the presence (yes or no) of insulation. 
Past REUS surveys implicitly included respondents without insulation as part of the “below average” 
insulation category. As a result of this difference, comparisons with past REUS survey results were not 
made. 
 
Insulation levels for attics are summarized by region in Table 33. The “Don’t Knows” are included in the 
presentation of results because it cannot be assumed that they are proportionately distributed among 
those who indicated one of the three insulation levels.28  
 
Table 33: Attic Insulation Levels by Region (%) 

Attics LM INT VI W FN 
2012 
FEU 

Unweighted base 760 1640 721 83 100 3304 

Attic not insulated 3.7 1.6 1.1 3.7 2.1 2.8 

Unsure attic is insulated 6.5 5.1 3.7 6.1 6.2 5.8 

Insulated:       

Below average 5.2 4.3 3.4 3.7 4.1 4.7 

Average 30.8 26.4 30.6 20.7 29.8 29.6 

Above average 31.1 44.9 38.6 48.8 42.1 35.7 

DK 22.7 17.6 22.7 17.1 15.8 21.3 

Total  100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
 
As standards for insulating homes have improved over time, newer homes are expected to be better 
insulated than older homes. Table 34 (next page) summarizes insulation levels for attics by dwelling 
vintage and the data confirm that attics are less likely to be insulated if built before 1950, and insulation 
levels are generally higher in newer homes than older homes. The relationship between insulation levels 
and dwelling vintage also reflects the likelihood that older homes may have upgraded their attic 
insulation.  

                                                           
28 For example, respondents who are unsure of their home’s insulation levels may be more likely to have below average insulation levels. 
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Table 34: Attic Insulation Levels by Dwelling Vintage (%) 

Attics 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 - 

2005 
2006 or 

later 
Age Un-
known 

Unweighted base 1 350 919 576 664 586 238 46 

Attic not insulated 5.0 2.9 2.2 2.6 2.0 0.8 16.9 

Unsure attic is insulated 6.9 4.7 4.1 7.5 5.1 5.1 28.2 

Insulated:        

Below average 31.1 28.1 35.0 31.1 28.4 16.8 15.5 

Average 28.5 38.6 33.7 32.5 39.8 49.1 18.0 

Above average 19.1 17.5 21.0 22.8 24.5 26.8 20.3 

DK 11.9 7.6 6.3 10.1 7.1 5.9 45.1 

Total  100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding. 

 
Table 35 summarizes the data for wall insulation for the five FEU regions and the overall utility average.  
  
Table 35: Exterior Wall Insulation Levels by Region (%) 

Exterior Walls LM INT VI W FN 
2012 
FEU 

Unweighted base 760 1640 721 83 100 3304 

Walls not insulated 3.3 1.1 2.0 0.0 1.0 2.6 

Unsure walls are insulated 8.7 6.6 6.1 4.9 6.0 7.8 

Insulated:       

Below average 5.9 6.1 5.0 4.9 8.1 5.8 

Average 42.9 40.4 40.3 31.7 39.2 41.9 

Above average 12.4 24.2 21.8 40.2 26.2 16.7 

DK 26.8 21.6 24.9 18.3 19.5 25.2 

Total  100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
 
Exterior wall insulation levels by dwelling vintage are summarized in Table 36 (next page). Compared to 
attic insulation levels, the relationship between dwelling vintage and exterior wall insulation levels is 
much more pronounced. This is likely due to the degree of difficulty to upgrade wall insulation once 
construction of the dwelling is complete. Thirteen percent (13%) of respondents with dwellings built 
before 1950 indicated their walls are not insulated plus another one-in-ten (10%) indicated they are 
unsure whether the walls were insulated. The proportion of respondents unsure whether their walls are 
insulated tends to decline with newer dwellings, as does the likelihood that walls are not insulated. The 
higher rates of uncertainty associated with older homes may reflect the tendency for these homes to 
have had multiple owners, meaning that the current owner may be unaware of past efforts to improve 
insulation levels. 
 
For homes with some form of wall insulation, the proportion of dwellings with below average insulation in 
their walls increases with the age of the dwelling. For example, nearly one-half  (47%) of respondents 
living in dwellings constructed between 1950 and 1975 indicated their home has below average wall 
insulation, compared to almost one-quarter (23%) of respondents living in dwellings constructed since 
2006. Conversely, only one-in-ten (10%) of homes built prior to 1950 were felt to have average wall 
insulation levels compared to nearly one-half (45%) of homes built since 2005.  
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Table 36: Exterior Wall Insulation Levels by Dwelling Vintage (%) 

Exterior Walls 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 - 

2005 
2006 or 

later 
Age Un-
known 

Unweighted base1 350 919 576 664 586 238 46 

Walls not insulated 12.5 2.8 0.5 1.6 0.5 -- 1.0 

Unsure walls are insulated 9.6 9.4 5.7 7.8 6.4 5.4 22.9 

Insulated:        

Below average 32.0 46.9 54.1 40.0 36.9 22.6 33.9 

Average 10.1 7.5 10.8 19.3 30.3 45.0 6.8 

Above average 21.3 22.9 25.4 27.8 25.4 26.8 33.1 

DK 22.1 12.2 6.2 9.4 7.0 5.4 23.9 

Total  100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding. 

 
 
Basements without insulation can account for 20% to 35% of the total heat loss of a house.29 Insulation 
for basements and crawl spaces by FEU region are summarized in Table 37.  
 
Table 37: Basement or Crawl Space Insulation Levels by Region ((%) 

Basements or Crawl Space LM INT VI W FN 
2012 
FEU 

Unweighted base 760 1640 721 83 100 3304 

Basement / crawl space 
not insulated 

19.9 14.4 18.1 6.3 11.9 18.1 

Unsure basement / crawl 
space is insulated 

11.0 7.1 8.4 5.1 10.8 9.6 

Insulated:       

Below average 5.4 8.0 5.5 5.1 5.4 6.1 

Average 31.8 35.2 31.5 27.9 37.9 32.7 

Above average 11.2 18.8 17.6 35.4 21.7 14.1 

DK 20.7 16.5 19.0 20.3 12.3 19.4 

Total  100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
 
Table 38 (next page) summarizes basement and crawl space insulation by dwelling vintage. Similar to data 
on attic and wall insulation levels, newer homes are more likely than older homes to have insulation in 
their basement or crawl space and have insulation that is average or above average. As an example, just 
one percent of homes constructed since 2005 have below average amounts of insulation compared to 
one-in-ten (11%) of homes built prior to 1950. Similarly, four-in-ten (41%) of homes built since 2005 have 
above average insulation compared to one-in-eight (13%) of those built prior to 1950.  
 

                                                           
29 Natural Resources Canada, Keeping the Heat In – EnerGuide, 2004.  
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Table 38: Basement or Crawl Space Insulation Levels by Dwelling Vintage (%) 

Basement or Crawl Space 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 - 

2005 
2006 or 

later 
Age Un-
known 

Unweighted base 350 919 576 664 586 238 46 

Basement / crawl space not 
insulated 

25.9 17.4 18.8 22.7 10.7 9.8 19.9 

Unsure basement / crawl 
space is insulated 

8.7 9.1 9.4 10.7 9.8 7.0 27.9 

Insulated:        

Below average 11.2 8.1 6.0 5.8 1.0 1.1 7.0 

Average 28.9 40.5 34.5 29.4 30.2 18.9 15.5 

Above average 12.6 6.9 8.7 12.8 26.1 41.1 1.4 

DK 12.8 18.0 22.6 18.7 22.0 22.1 28.2 

Total  100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
 
5.6 Draft Proofing Effectiveness 
 
Draft proofing / leak sealing is an activity best performed at least once a year, and is especially important 
in older homes. When asked how successful their draft proofing is for their residence, slightly less than 
one-half (48%) of respondents indicated their home was sometimes or always drafty, slightly higher than 
2008 (44%) (Table 39). Regionally, the results are likely influenced by climate, the age and composition of 
the dwelling stock. For example, homes on Vancouver Island and Whistler are considered the least drafty 
(40% and 44%) while the draftiest homes are in Fort Nelson (63%).  
 
Table 39: Draftiness of the Home by Region (%) 

How effective is your draft 
proofing? 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 793 1707 752 84 105 3441 21821 

Not at all drafty 49.1 54.2 59.9 56.1 37.1 51.6 55.6 

Sometimes drafty 45.5 41.0 37.7 43.9 54.2 43.5 41.1 

Always drafty 5.4 4.7 2.4 -- 8.7 4.9 3.3 

Total  100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Sometimes or always drafty 50.9 45.8 40.1 43.9 62.9 48.4 44.4 
1 Rebased to exclude DK responses 
Totals may not sum due to rounding. 

 
 
5.7 Windows 
 
Respondents to the 2012 REUS were asked to specify the percentage of their windows that matched the 
following descriptions: 
 

 Single pane regular (clear) glass 

 Double pane regular (clear) glass 

 Double pane low-e 

 Triple pane regular (clear) glass 

 Triple pane low-e 

 Other 
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Respondents with double and/or triple glazed windows were also asked whether the windows had argon 
gas fill between the panes. These window descriptions are the same as those used in the 2008 REUS. The 
2002 REUS also used similar window categories but did not ask for percentages. Rather, the survey asked 
respondents to indicate which of the window types were in the majority of window openings. This 
prevents direct comparison of the 2002 data with 2008 and 2012. 
 
Average (mean) percentages for the five window types and “other” by FEU region are provided in Table 
40. Highlights include:  
  

 double pane regular glass windows continue to be most common window type present in FEU 
residential dwellings in 2012 (62% of all windows in 2012 versus 66% in 2008);  

 the share of double pane windows with low-e coating is highest in the Interior and Fort Nelson 
regions (27% and 26% respectively);  

 consistent with the 2008 REUS, residential dwellings in the Lower Mainland region continue to 
have significantly more single pane windows than other regions (18%);  and  

 triple pane windows, with or without low-e coatings, represent a very small percentage of 
windows, regardless of region.  

 
 
Table 40: Window Glazing - Mean % of all Windows by Region 

Window Type LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 781 1662 738 80 101 3362 1993 

Single pane regular glass 17.7 8.8 10.0 0.8 11.2 14.5 18.2 

Double pane regular glass 62.0 60.7 68.3 72.6 59.7 62.3 66.3 

Double pane with low-e coat 18.5 26.9 19.3 23.4 25.5 20.9 13.5 

Triple pane regular glass 0.4 0.7 0.5 0.1 1.1 0.5 0.5 

Triple pane with low-e coat 0.6 1.5 0.4 0.1 -- 0.8 0.4 

Other 0.8 1.4 1.4 3.0 2.5 1.0 0.7 

 
Of note, the percentage of double pane windows with low-e coating increased from 2008 (14% versus 
21% in 2012). This result is attributable to both newer homes in the 2012 REUS but also due to significant 
home renovation activity during the past four years, in part, due to rebate programs offered by 
governments and utilities. 
 
Data on window types by dwelling vintage are summarized in Table 41 (next page). Unsurprisingly, the 
data show that the older the dwelling, the more likely it has single pane windows. Homes constructed in 
the 1986-95 period are most likely to have double pane windows with regular glass, and this percentage 
decreases with dwellings that are both older and newer. The effects of renovation activity among the 
older housing stock are evident from the percentage of windows for homes constructed prior to 2006 that 
have double pane windows with low-e coating (ranges from 14% to 24%).  
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Table 41: Window Glazing - Mean % of all Windows by Dwelling Vintage 

Window Type 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 – 

2005 
2006 or 

later 
Age Un-

known 

Unweighted base 1 343 903 563 654 574 230 46 

Single pane regular (clear) glass 34.8 24.1 12.5 5.1 3.3 1.2 23.7 

Double pane regular (clear) glass 46.9 48.5 63.3 80.1 71.5 61.2 54.7 

Double pane with low-e coat 15.4 24.1 22.8 13.6 23.3 33.3 14.5 

Triple pane regular (clear) glass 0.7 0.2 0.2 0.4 0.9 1.7 0.5 

Triple pane with low-e coat 0.9 1.4 0.4 0.3 0.4 2.3 0.5 

Other 1.3 1.7 0.9 0.5 0.6 0.3 6.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 

 
 
The presence of argon gas fill in double or triple glazed windows is summarized in Table 42. The likelihood 
of double or triple pane windows having argon gas fill increases with the presence of low-e coatings. For 
example, one-in-ten (11%) of respondents indicated their double paned windows (no low e coating) were 
equipped with argon gas compared to over one-half (54%) of respondents with double paned windows 
that had a low-e coating. These data are remarkable because of the high degree of respondents who were 
unsure (answered “don’t know”). Don’t know responses ranged from one-third (31 %) for “other” 
windows to over one-half (53%) for triple pane windows with clear glass.  
 
Table 42: Windows with Argon Gas Fill by Window Type 
Percent (%)  Share Across 

 Filled with Argon Gas?  

Window Type Yes No  
Don’t 
Know 

Total 
Un-

weighted 
Base1 

Double pane regular (clear) glass 10.8 37.9 51.3 100.0 2108 

Double pane with low-e coat 53.8 13.5 32.7 100.0 928 

Triple pane regular (clear) glass 23.2 23.5 53.3 100.0 35 

Triple pane with low-e coat 47.1 14.2 38.7 100.0 46 

Other 4.2 64.5 31.3 100.0 36 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 

 
 

5.7.1 Window Frames 
 
Each respondent to the 2012 REUS was asked to estimate the percentage of their dwelling’s windows by 
frame material (e.g., aluminum, wood, vinyl, and/or fibreglass). An open ended “other” frame category 
was also provided. Averages by frame type, by region, are summarized in Table 43. The data show that 
vinyl framed windows are most common, accounting for nearly one-half (47%) of all windows, followed by 
aluminum (31%), and wood (20%). 
 
Table 43: Window Frame Material - Mean % of all Windows by Region 

Window Frame 
Material 

LM INT VI W FN 
2012 
FEU 

Unweighted base 781 1670 741 83 102 3377 

Aluminum 50.0 20.5 34.8 33.1 17.3 30.6 

Wood 11.1 27.6 10.8 40.5 26.8 20.4 

Vinyl 37.1 49.7 52.9 25.4 54.8 47.1 

Fibreglass 1.3 1.6 1.1 -- 0.2 1.3 

Other 0.5 0.6 0.4 1.0 1.0 0.6 
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The popularity of different window frame materials tends to vary by when the home was built (Table 44). 
 

 Homes built prior to 1950 are most likely to have wood window frames (46% of windows).  

 Window frames in homes constructed from the mid-1970s to mid-1990s are more likely to be 
made from aluminum (40% to 43%).  

 Homes constructed since the mid-1990s are most likely to have vinyl window frames (66% to 
72%).  

 
While some homes continue to use their original window frames, evidence of the use of newer style vinyl 
windows in older homes (those built prior to the mid-1990s) is consistent with window upgrades to 
existing structures. 
  
Table 44: Window Frame Material - Mean % of all Windows by Dwelling Vintage 

Window Frame 
Material 

Before 
1950 

1950 - 
1975 

1976 - 
1985 

1986 - 
1995 

1996 - 
2005 

2006 or 
later 

Age Un-
known 

Unweighted base 1 343 903 570 655 574 230 43 

Aluminum 17.7 29.7 40.2 43.2 19.5 15.6 54.5 

Wood 45.7 21.5 19.7 18.9 11.2 8.9 12.8 

Vinyl 35.2 47.3 38.2 36.9 66.4 71.7 28.5 

Fibreglass 0.8 1.1 1.1 0.8 2.0 3.0 4.2 

Other 0.6 0.4 0.8 0.4 0.8 0.7 -- 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 

 
 
5.8 Exterior Doors 
 
REUS 2012 respondents were asked to itemize (count) their exterior (outside) doors by door material and 
design. Table 45 (next page) summarizes the relative popularity of door materials including wood, steel, 
fibreglass and glass. Insulated steel or fibreglass doors are the most common outer door materials for FEU 
customers, representing four-in-ten (39%) of all exterior doors in 2012, up from 2008 (34%). Wood doors 
(23%) and aluminum framed doors with glass (13%) are the next two most popular door types. 
Commensurate with the increased share represented by insulated steel or fibreglass doors, the shares for 
wood and aluminum framed glass doors has declined relative to 2008. 
 
Notable regional differences include a significantly higher share for insulated steel or fibreglass doors in 
the Fort Nelson and Interior regions (55% and 44% respectively). Dwellings in Whistler and the Lower 
Mainland are significantly more likely to use exterior doors made of wood compared to the other regions. 
In Whistler’s case, the use of wood exterior doors is likely influenced the architectural conventions 
common to the resort’s housing stock. The use of wood for exterior doors in the Lower Mainland is 
attributable to the mix of older homes and newer, character style homes. 
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Table 45: Exterior Door Material by Region (%) 

Exterior Door Type LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 778 1655 741 83 102 3359 2074 

Wood doors 28.2 19.8 21.4 34.4 17.8 22.5 27.2 

Wood doors with aluminum storm doors 6.4 7.0 4.8 1.6 7.7 6.2 7.7 

Insulated steel or fibreglass doors 30.7 43.5 37.4 15.8 55.2 38.6 33.8 

Glass doors with wooden frames 7.1 9.5 9.4 28.7 8.7 9.4 8.5 

Glass doors with aluminum frames 18.5 10.1 15.8 14.8 5.2 13.4 16.7 

Glass doors with vinyl frames 9.0 10.1 11.3 4.7 5.2 9.8 6.2 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
Table 46 summarizes the popularity of different exterior door types by dwelling vintage. As expected, 
wooden exterior doors are typical of older dwellings (e.g., 40% of exterior doors in homes built before 
1950). However, wooden doors have shown some signs of resurgence in newer dwellings (16% of 
dwellings constructed since 2005). Despite this, newer homes are most likely to use insulated steel or 
fibreglass doors and glass doors with vinyl frames. Wooden doors with aluminum storm doors are most 
common among homes constructed prior to 1975 and are present in only three percent of homes 
constructed since 2005. 
 
Table 46: Exterior Door Material by Dwelling Vintage (%) 

Exterior Door Type 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 - 

2005 
2006 or 

later 
Age Un-
known 

Unweighted base 1 342 906 568 649 565 224 44 

Wood doors  39.6   31.6   21.2   13.3   12.5   16.3   29.3  

Wood doors with aluminum storm doors  8.4   9.4   5.3   5.3   2.6   3.2   10.0  

Insulated steel or fibreglass doors  28.5   32.6   40.0   44.9   46.5   39.0   29.3  

Glass doors with wooden frames  10.9   6.3   7.7   11.0   10.6   15.4   6.4  

Glass doors with aluminum frames  8.4   12.2   16.0   15.8   14.0   11.7   14.3  

Glass doors with vinyl frames  4.3   8.0   9.8   9.6   13.8   14.5   10.7  

Total  100.0   100.0   100.0   100.0   100.0   100.0   100.0  
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding. 

 
Table 47 summarizes the average number of exterior doors per dwelling, by door material.  
 
Table 47: Average Number of Exterior Doors per Dwelling 

Exterior Door Type LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 778 1655 741 83 102 3359 2074 

Wood doors 1.0 0.7 0.8 1.3 0.5 0.8 1.0 

Wood doors with aluminum storm doors 0.2 0.2 0.2 0.1 0.2 0.2 0.3 

Insulated steel or fibreglass doors 1.1 1.5 1.3 0.6 1.5 1.3 1.2 

Glass doors with wooden frames 0.3 0.3 0.3 1.1 0.2 0.3 0.3 

Glass doors with aluminum frames 0.7 0.3 0.6 0.6 0.1 0.5 0.6 

Glass doors with vinyl frames 0.3 0.3 0.4 0.2 0.1 0.3 0.2 

Average # per dwelling (all types) 3.6 3.4 3.6 3.8 2.8 3.5 3.6 
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5.9 Energy-Related Renovations 
 
Respondents to the 2012 REUS were provided a list of renovations that could affect energy use. They 
were asked to indicate whether they had undertaken the renovation in the last five years. Additionally, 
they were asked whether they undertook the renovation with the help of a government or utility rebate. 
For renovations where no government or utility rebate was available, respondents only had to indicate 
whether they had undertaken the activity in the last five years. All respondents were also asked whether 
they planned to undertake any or all of the renovations during the next two years. Analysis of the results 
from the 2008 REUS had found a strong relationship between stated renovation intentions and actions.30 
Thus, activities indicated for the next two years from the 2012 REUS, while speculative, are considered 
reasonable indicators as to which renovations are most likely to be undertaken by FEU residential 
customers. 
  
Past (rebate and no-rebate) and planned (expected) renovations for FEU customers are summarized in 
Table 48. Of note, nearly one-half (46%) undertook at least one of the listed renovation activities. The 
three most frequently undertaken renovations were:  installing programmable thermostats (undertaken 
by 21% of REUS 2012 respondents); installing energy-efficient windows (20%), and weather stripping or 
caulking (19%). Appliance specific renovations included: installed a high efficiency hot water tank (10%), 
and installed an on-demand hot water heater (3%).  
 
Table 48: Renovation Activity - Last Five Years and Next Two Years (%) 

 Last Five Years 

Plan to do 
This – Next 
Two Years Type of Renovation 

Did This – 
With or 

Without 
Rebate 

Did This - 
With 

Rebate 

Did This - 
Without 

Rebate 

Percent 
Using 

Rebate 

Install programmable thermostat(s) 20.5 3.6 16.9 17.5 4.6 

Install energy-efficient window(s) 20.1 7.2 12.9 35.6 9.2 

Install weather stripping or caulking 18.6 2.6 16.0 13.8 8.4 

Install low flow showerhead(s)  16.7 2.1 14.6 12.5 4.6 

Improve insulation in walls, attic, basement, or 
crawlspace   

16.2 5.2 11.0 31.8 9.0 

Install insulated exterior door(s) or storm doors  13.6 3.8 9.9 27.7 5.6 

Completed EcoENERGY or LiveSmart BC energy audit 10.4 n/a 10.4 n/a 2.9 

Install high efficiency hot water tank 10.1 2.5 7.6 24.4 7.0 

Install pipe wrap 9.4 1.0 8.4 10.6 4.8 

Install on-demand (tankless or hybrid) water heater 3.0 0.8 2.2 28.0 5.2 

Install hot water heater blanket 2.9 0.6 2.4 18.9 5.9 

Install hot tub 1.8 n/a 1.8 n/a 1.5 

Install drain pipe waste heat recovery system 0.9 0.3 0.6 29.2 2.1 

Install a sauna 0.8 n/a 0.8 n/a 0.7 

Install heated swimming pool 0.5 n/a 0.5 n/a 0.6 

At least one of the above (%) 46.3 n/a 38.4 

Calculated using weighted base of n = 3,341 
n/a = not applicable 

 
The percent of renovations completed with the aid of a government or utility rebate, where available, 
ranged from one-in-ten (11%) for installing pipe wrap to nearly four-in-ten (36%) for installing energy-
efficient windows. One-in-ten (10%) of respondents indicated they completed an ecoENERGY / LiveSmart 
BC home energy audit. 

                                                           
30 Terasen Gas (2008), p. 4-20. 
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The percent of respondents that undertook one or more energy-related renovations to their home in the 
last five years varies, in part, with the vintage of their home (Table 49).  

 
Table 49: Renovations in Last Five Years by Dwelling Vintage 
Percent of Respondents 

Energy-Related Renovation – Last Five Years 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 - 

2005 
2006 or 

later 

Age Un-
known 

Unweighted base 350 919 576 664 586 238 46 

Improve insulation in walls, attic, basement, or 
crawlspace   

27.0 22.6 15.2 11.3 8.0 6.0 16.8 

Install energy-efficient window(s) 25.1 32.2 27.9 10.3 4.8 4.3 16.6 

Install insulated exterior door(s) or storm doors  18.7 20.6 16.1 8.1 6.2 3.9 4.1 

Install low flow showerhead(s)  19.3 19.7 22.1 15.3 8.6 7.7 10.4 

Install programmable thermostat(s) 22.6 23.5 21.6 22.7 13.5 9.4 9.4 

Install pipe wrap 13.4 12.4 8.4 4.1 4.2 1.6 5.2 

Install weather stripping or caulking 28.5 23.1 20.2 12.7 14.4 5.9 6.3 

Install hot water heater blanket 3.6 4.6 3.1 1.4 2.4 1.0 2.0 

Install drain pipe waste heat recovery system 1.3 1.0 1.3 0.6 0.7 0.1 0.0 

Install on-demand (tankless or hybrid) water heater 5.1 3.6 3.8 2.2 1.1 2.1 0.0 

Install high efficiency hot water tank 8.8 10.3 12.5 11.1 9.2 2.4 4.3 

Completed EcoENERGY or LiveSmart BC energy audit 12.9 13.1 11.1 11.3 4.8 2.7 1.1 

Install a sauna 2.1 0.3 0.6 0.1 2.0 0.5 0.0 

Install heated swimming pool 0.7 0.2 0.6 0.1 1.0 0.5 0.0 

Install hot tub 1.3 2.4 1.2 1.7 1.7 3.2 0.0 

At least one of the above 51.0 55.4 54.2 44.6 33.3 21.6 37.4 

 
 
The data confirm that the older the home, the more likely it received one or more energy-related 
renovations during the past five years. For example, one-half (51%) of homes built before 1950 had at 
least one energy-related renovation compared to only one-in-five (22%) of homes constructed since 2005. 
The likelihood of any specific renovation activity being completed during the last five years typically 
increased with the age of the dwelling, although there is a commonality of renovation incidence for 
windows, doors, programmable thermostats, and weather stripping for homes built prior to 1986. This 
group of homes were also comparable in terms of their likelihood of having an ecoENERGY / LiveSmart BC 
energy audit. 
 
Overall, four-in-ten (38%) households plan to undertake one or more energy-related renovations during 
the next two years. The top three energy-related renovations planned include installing energy-efficient 
windows, improving insulation and weather stripping / caulking. 
 
Table 50 (next page) shows the likelihood undertaking one or more energy impacting renovations in the 
next two years also varies, in part, with the vintage of the home. 
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Table 50: Renovations in Next Two Years by Dwelling Vintage 
Percent of Respondents 

Energy-Related Renovation – Next Two Years 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 - 

2005 
2006 or 

later 

Age Un-
known 

Unweighted base 350 919 576 664 586 238 46 

Improve insulation in walls, attic, basement, or 
crawlspace   

14.7 11.2 11.5 7.1 4.5 4.6 0.1 

Install energy-efficient window(s) 13.7 12.6 13.4 6.8 2.8 3.1 6.4 

Install insulated exterior door(s) or storm doors  7.2 7.5 5.8 5.8 2.5 1.0 6.4 

Install low flow showerhead(s)  5.5 5.5 4.0 4.3 4.3 3.9 1.1 

Install programmable thermostat(s) 2.4 5.3 4.4 5.0 3.8 4.9 6.3 

Install pipe wrap 5.8 6.0 4.1 5.7 3.2 2.2 0.0 

Install weather stripping or caulking 9.2 7.3 7.9 11.9 6.6 8.3 5.2 

Install hot water heater blanket 8.6 6.0 7.4 6.6 3.5 2.0 0.0 

Install drain pipe waste heat recovery system 1.2 4.1 3.0 2.5 1.8 1.0 0.0 

Install on-demand (tankless or hybrid) water heater 4.5 7.1 5.4 4.4 5.0 2.5 1.0 

Install high efficiency hot water tank 5.6 8.3 6.5 7.3 9.4 1.0 6.2 

Have an EcoENERGY or LiveSmart BC energy audit 1.5 3.5 2.7 4.2 1.9 1.6 2.0 

Install a sauna 0.2 1.1 0.3 1.0 0.3 0.5 0.0 

Install heated swimming pool 0.3 1.0 0.4 0.7 0.2 0.5 0.0 

Install hot tub 2.8 2.4 0.9 1.0 0.5 1.0 1.1 

At least one of the above 40.8 42.5 46.3 36.9 31.6 27.7 23.2 

 
 
Over four-in-ten respondents living in dwellings built prior to 1986 are planning to undertake at least one 
energy-related renovation, compared to three-in-ten of respondents living in homes built since 1995. 
Additionally, the nature of the renovations planned varies by vintage, with respondents in older dwellings 
planning to install energy-efficient windows, insulated doors, hot water heater blankets, and pipe wrap. 
Respondents with newer homes are more likely to upgrade weather stripping and caulking, improve 
insulation levels, install programmable thermostats, and install low flow shower heads. Of particular note, 
homes constructed during the mid-1970s to mid-1980s (28 to 38 years old) are expected to undergo the 
most renovation activity during the next two years, with nearly half (46%) of households in these homes 
planning at least one energy-related renovation. 
 
Figure 19 (next page) compares the frequency of past energy-related renovations with planned 
renovations, ordered by renovations undertaken during the past five years. Data for the latter variable 
have been prorated to two years to allow comparison with the planned renovations.  
 
Some renovations undertaken in the past are less likely to occur in the next two years. These include 
installing programmable thermostats and low flow showerheads. Some renovations are more likely to 
occur in the next two years than they did in the past, including installing a high efficiency hot water tank 
or on-demand water heater, installing a hot water heater blanket, and improving insulation. There also 
appears to be some interest in drain pipe waste heat recovery systems. 
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Figure 19: Comparison of Past and Planned Energy-Related Renovations 

 
 
5.9.1 Renovations Involving Fireplaces and Heater Stoves 
 
One-in-eight (14%) of REUS 2012 respondents indicated they had either undertaken renovations or 
changes to their fireplaces or heater stoves during the last five years or planned to do so in the next two 
years (Table 51). Regionally, residents of Fort Nelson and Whistler were less likely to make or plan 
changes but the small samples for these regions mean the differences are not statistically significant. 
 
Table 51: Renovations / Changes to Fireplaces or Heating Stoves (%) 

Fireplace or Heater Stove 
Renovations 

LM INT VI W FN 
2012 
FEU 

Unweighted base 769 1624 717 81 104 3295 

Yes - Renovations / changes 
last 5 years or next 2 years 

14.2 13.4 13.4 11.2 8.5 13.9 

 
Past and planned renovations involving fireplaces or heating stoves, by type of renovation, are 
summarized in Table 52 (next page). Respondents having made a renovation involving fireplaces or 
heating stoves in the last five years were asked whether the renovation(s) were done with or without a 
government or utility rebate.  
 

0 2 4 6 8 10

Install heated swimming pool

Install a sauna

Install drain pipe waste heat recovery system

Install hot tub

Install hot water heater blanket

Install on-demand (tankless or hybrid) water heater

Install pipe wrap

Install high efficiency hot water tank

Complete an EcoENERGY or LiveSmart BC certified 
energy audit

Install insulated outside door(s) or storm doors 

Improve insulation in walls, attic, basement, or 

crawlspace  

Install low flow showerhead(s) 

Install weather stripping or caulking

Install energy efficient window(s)

Install programmable thermostat(s)

Percent of Households

Next 2 Years

Last 5 Years (prorated to 2 years)

FEI 2016 Rate Design Application Appendix 7-1



 

 

SAMPSON 

RESEARCH 

  

DWELLING CHARACTERISTICS 
 

 

FEU 2012 RESIDENTIAL END-USE STUDY  
JULY 16, 2014 64 

Table 52: Fireplace or Heating Stove Renovations - Last Five Years and Next Two Years (Population %) 

Type of Fireplace or Heating Stove Renovation 

Did This – 
With or 

Without 
Rebate 

Did This - 
With 

Rebate 

Did This - 
Without 

Rebate 

Percent 
Using 

Rebate 

Plan to do 
this – Next 

2 Years 

Install gas heater type fireplace insert in an existing 
wood fireplace 

3.6 0.7 2.9 20.6 1.2 

Install free standing gas fireplace or heating stove 1.8 0.5 1.3 28.8 0.9 

Replace decorative gas fireplace with gas heater type 
insert 

1.5 0.9 0.7 55.1 0.8 

Remove wood fireplace or wood stove  1.0 n/a 1.0 n/a 0.2 

Install decorative gas fireplace  1.0 n/a 1.0 n/a 0.2 

Install wood stove 0.9 0.1 0.7 16.4 0.5 

Install electric fireplace 0.9 n/a 0.9 n/a 0.4 

Remove or disconnect gas fireplace 0.5 n/a 0.5 n/a 0.2 

At least one of the above (population) 8.9 n/a 6.2 

n/a = not applicable 

 
 
Overall, one-in-ten (9%) of FEU residential customers undertook one of the listed renovations to a 
fireplace or heater stove during the last five years. The top three renovations were: installing a gas heater 
type fireplace insert in an existing wood fireplace (3.6% of respondents); installing a free standing gas 
fireplace or heater stove (1.8%), and replacing a decorative gas fireplace with a gas heater type insert 
(1.5%). Over one-half (55%) of decorative gas fireplace replacements were done with a government or 
utility rebate.  
 
Only six percent (6%) of FEU customers indicated they plan to undertake one or more of the eight listed 
fireplace or heater stove renovations during the next two years with the most frequently planned 
renovation is to install a gas heater type fireplace insert into an existing wood fireplace (1.2% of the 
respondents). 
 
Respondents who installed a gas fireplace or heater stove during the last five years were asked whether 
the unit was an EnerChoice model. The EnerChoice logo and a brief description were provided to help 
with recognition. The results, summarized in Figure 20, show that less than one-half (46%) of those who 
installed a fireplace or heater stove indicated it was EnerChoice model; however, over one-in-three (35%) 
were unsure whether it was an EnerChoice model. Regional results are not presented due to small sample 
sizes. 

 

Figure 20: Was Fireplace or Heater Stove an EnerChoice Model? 
 

 
 

Yes
46%

No
18%

Don't know
36%
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5.10 Energy-Related Home Improvements – DIY Versus Using Contractors 
 
Respondents to the 2012 REUS survey were asked to indicate who typically performs a variety of common 
energy-related improvements to their home, including installing new appliances, installing/replacing 
windows, installing low flow showerheads, weather stripping and draft proofing, and improving insulation 
in walls, ceilings, and attics. The results, summarized in Figure 21, show that the more complex the task, 
the greater likelihood that a contractor would undertake the task. 
 

Figure 21: Who Typically Completes Energy-Related Home Improvements? 

 
 
Between 12% to 15% of respondents indicated the home improvement in question was not applicable to 
them or did not answer the question. Some may not have made the improvement in question or someone 
else may be responsible for these improvements in their home. This latter would be typical for 
condominiums and rental properties where many renovations and capital upgrades are responsibility of 
someone other than the resident. 
 

0% 20% 40% 60% 80% 100%

Install / replace windows

Insulating walls, ceilings, or attics

Install new appliances

Weather stripping/draft proofing

Install low flow showerheads

Percent of Respondents (n=3,441)

Install / replace 
windows

Insulating walls, 
ceilings, or attics

Install new 
appliances

Weather 
stripping/draft 

proofing

Install low flow 
showerheads

Homeowner 11.4 21.6 48.8 65.0 72.3

Contractor 67.3 51.2 28.2 16.6 11.8

Both 7.2 11.9 11.4 5.3 2.5

Not Applicable / No Answer 14.1 15.3 11.6 13.1 13.4

FEI 2016 Rate Design Application Appendix 7-1



FEI 2016 Rate Design Application Appendix 7-1



 

 

SAMPSON 

RESEARCH 

  

 

 

FEU 2012 RESIDENTIAL END-USE STUDY  
JULY 16, 2014 67 

6 SPACE HEATING  
This section presents and analyzes data on space heating fuels and methods (appliances and equipment), 
fuel switching behaviours, furnace and boiler efficiencies, heating equipment replacement, repair and 
maintenance behaviours, and furnace fan operating behaviours.  
 
6.1 Determining How Dwellings are Heated 
 
Determining how people heat their homes requires identifying two components:  fuels and methods 
(equipment and appliances). As some space heating methods (e.g., forced air furnaces) may be used with 
a number of different fuels depending upon their design, the 2012 REUS and all previous FortisBC REUS 
surveys asked respondents to identify space heating fuels separately from the methods. An alternative 
approach is to provide a list of space heating equipment and fuel combinations (e.g., electric forced air 
furnace, natural gas forced air furnace, combination wood and electric forced air furnace, etc.) and have 
respondents pick their system(s) from this list. The drawback to this approach has always been the sheer 
number of equipment-fuel combinations that exist and need to be listed to be comprehensive. Each 
approach has merits and weaknesses. While accurately cataloguing heating methods and fuels is 
important, it equally important to understand how homeowners and renters use their heating systems. 
This includes whether they have switched from one to another as their preferred heating method (i.e., in 
homes with more than one method of space heating) or through equipment replacement.  
 
6.2 Space Heating Fuels 
 
Respondents to the 2012 REUS survey were asked to identify the main space heating fuel used to heat 
their home, all other fuels used for space heating, and the most used secondary or other fuel used for 
space heating. The main space heating fuel was described as the fuel “that provides most of the heat in 
the home during a typical year”. The following sections discuss main fuels and secondary fuels separately, 
and then summarize all fuels used regardless of whether they are main or secondary. 
 
6.2.1 Main Space Heating Fuel 
 
Natural gas is the main (primary) space heating fuel for nine-in-ten (87%) of FEU residential customers, 
down from 91% in 2008 (Table 53, next page). The loss of natural gas share corresponds with an increase 
in the use of electricity as the main fuel (11% versus 7% in 2008) .All other space heating fuels have not 
experienced a statistically significant increase or decrease compared to 2008.  
 
Regionally, the use of natural gas as a main space heating fuel is highest in the Fort Nelson (96%) and the 
Lower Mainland (92%) regions, and lowest in Whistler (57%).  
 

The decline in the share of natural gas as a main space heating fuel at the utility level may have occurred 
because of changes to the stock of space heating equipment in FEU homes (e.g., permanent replacement 
of one system for another, or via new construction trends) and/or because of a switch in the role of 
natural gas as the main fuel to a secondary space heating fuel in homes that have more than one space 
heating equipment-fuel option. These two possible effects are explored further throughout this section.  
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Table 53: Main Space Heating Fuel by Region (%) 

Main Space Heating 
Fuel 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 1 

Unweighted base 786 1695 752 85 102 3420 2209 2583 1439 1610 

Electricity 7.4 11.3 33.8 38.1 1.9 11.4 6.9 8.6 4.7 3.5 

Natural gas 91.5 84.7 63.0 57.1 96.1 86.5 91.1 89.4 93.6 92.9 

Piped propane -- 0.2 -- -- -- 0.0* 0.4 0.1 0.2 0.6 

Bottled propane -- 0.9 -- -- -- 0.3 0.1 0.3 0.1 -- 

Oil -- -- 1.5 -- -- 0.2 0.2 -- 0.0 0.1 

Wood 0.4 2.2 0.9 4.8 1.0 0.9 0.9 0.9 0.9 1.4 

Other 0.6 0.6 0.8 -- -- 0.7 0.2 0.6 0.2 0.3 

DK 1 0.1 -- -- -- 1.0 0.1 0.3 0.1 0.3 1.8 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 -- 
1 Data for 2002 included multiple responses on the main space heating fuel. Data may also include non-responses (missing values). 
* Value less than 0.1% 
Totals may not sum due to rounding. 

 
Main space heating fuel shares by dwelling type are summarized in Table 54. The percentage of dwellings 
using natural gas as the main space heating fuel varies from a high of nine-in-ten (91%) for duplexes and 
mobile homes to seven-in-ten (69%) for apartments / condominiums. The vast majority (87%) of single 
family detached dwellings use natural gas as their main space heating fuel. 
 
Table 54: Main Space Heating Fuel by Dwelling Type (%) 

Main Space Heating 
Fuel 

Single 
Family 

Detached 
Duplex 

Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2796 154 207 56 119 59 

Electricity 10.9 8.4 16.5 31.2 3.2 6.8 

Natural gas 87.0 90.9 81.6 68.8 91.2 81.9 

Piped propane 0.0* -- -- -- 0.8 -- 

Bottled propane 0.2 -- -- -- 3.2 3.1 

Oil 0.2 -- -- -- -- 0.9 

Wood 1.1 -- -- -- 1.6 1.0 

Other 0.6 0.6 1.9 -- -- 1.0 

DK 0.0* -- -- -- -- 5.1 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

* Value less than 0.1% 
Totals may not sum due to rounding. 

 
 
6.2.2 Supplementary Space Heating Fuel 
 
After identifying their main space heating fuel, respondents were asked to indicate all other fuels used for 
space heating. Of these other space heating fuels, respondents were asked which one they use the most 
(i.e., which fuel they use the most after their primary or main space heating fuel).  
 
Six-in-ten (58%) of respondents indicated they have a supplementary space heating fuel, meaning that 
four-in-ten (42%) of FEU customers use only one fuel to heat their home (Table 55, next page). The 
difference in incidence of supplementary heating fuel between 2012 and 2008 is not statistically 
significant at the 95% confidence interval.  
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Regionally, Whistler customers are most likely to use a supplementary heating fuel (91% of respondents), 
while Fort Nelson residents are the least likely to use a supplementary fuel (46%). 
 
Table 55: Supplementary Space Heating Fuel Use by Region (%) 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 793 1707 752 85 104 3441 2221 2604 1439 1610 

Use supplementary fuel(s) 57.0 57.0 68.1 90.5 45.9 58.3 55.6 57.0 54.6 52.8 

 
When analyzed by dwelling type, the incidence of secondary space heating fuels is highest among 
duplexes (62%), followed by single family detached (59%) and apartments/condominiums (58%) (Table 
56).  
  
Table 56: Supplementary Space Heating Fuel Use by Dwelling Type (%) 

 
Single 

Family 
Detached 

Duplex 
Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2796 154 207 56 119 59 

Use supplementary fuel(s) 59.0 62.3 53.3 57.5 46.6 50.6 

 
Detailed data on all space heating fuels supplementing the main space heating fuel are provided in Table 
57. Electricity represents the most common supplementary heating fuel, used by three-quarters (73%) of 
FEU customers who use a supplementary fuel. The next most common supplementary fuels are wood 
(17%) and natural gas (16%). For natural gas, the decline in its use as a main space heating fuel appears to 
have been accompanied by its increased use as a supplementary fuel (up from 12% in 2008). The use of 
wood as a supplementary heating fuel appears relatively stable at 17%, statistically unchanged from 2008 
(18%). 
 
Table 57: Supplementary Space Heating Fuel(s) by Region (%) 
Dwellings Using More than One Heating Fuel 
Multiple Responses Allowed 

Supplementary Space 
Heating Fuels 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI  

Unweighted base 1 452 973 512 76 48 2061 1319 1473 765 850 

Electricity 79.2 69.6 49.8 56.6 79.3 72.9 70.8 76.3 73.0 57.9 

Natural gas 10.6 14.9 45.1 38.2 2.1 16.2 11.9 11.9 9.0 27.0 

Piped propane 0.4 0.9 0.8 2.6 -- 0.6 0.1 0.6 0.0 0.5 

Bottled propane 0.4 1.2 0.2 -- 2.1 0.6 0.3 0.7 0.4 0.3 

Oil 0.2 0.4 0.8 -- 2.1 0.3 0.6 0.3 0.7 0.3 

Wood 16.6 21.8 10.7 17.1 18.6 17.2 18.2 18.2 18.5 23.5 

Other 0.7 1.1 0.4 1.3 -- 0.8 0.8 0.8 0.8 1.4 1 

DK 2.2 2.1 0.6 -- 6.2 2.0 6.1 2.2 6.7 4.5 
1 

Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Columns do not sum to 100% because of multiple responses. 

 
Table 58 (next page) summarizes data on which supplementary or other fuels are the most used 
supplementary space heating fuel. Of note, electricity remains the most used supplementary fuel at 
seven-in-ten (70%) of households using a supplementary space heating fuel, statistically unchanged from 
2008 (i.e., within the margins of error for the estimates). Sixteen percent (16%) of dwellings with a 
supplementary heating fuel identified natural gas as their most used supplementary fuel, up from 11% in 
2008. These data, combined with the main space heating fuel shares, appear to confirm a modest shift in 
the use of natural gas in space heating. 
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Electricity’s share of supplementary fuels varies regionally from Vancouver Island (45%) to the Lower 
Mainland (74%). Use of natural gas as the most used supplementary fuel ranged from four-in-ten (44%) of 
Vancouver Island customers to just three percent of Fort Nelson customers. One-in-ten (11%) of FEU 
customers indicated wood is the most used supplementary fuel used for space heating. 
 
Table 58: Most Used Supplementary Space Heating Fuel by Region (%) 
Dwellings Using More than One Heating Fuel 

Most Used 
Supplementary Space 
Heating Fuel 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 1 296 622 354 51 33 1356 1293 

Electricity 76.4 65.2 47.1 56.2 76.3 69.7 67.1 

Natural gas 10.5 14.2 43.9 38.4 2.2 15.8 11.1 

Piped propane 0.5 0.6 0.8 1.4 -- 0.6 0.1 

Bottled propane -- 0.8 -- -- -- 0.2 0.4 

Oil 0.2 0.3 0.8 -- 2.2 0.3 0.5 

Wood 9.4 16.5 6.6 4.1 15.1 10.9 14.2 

Other 0.5 0.6 0.4 -- -- 0.5 0.4 

DK 2.5 1.7 0.4 -- 4.3 2.0 6.3 

Total 100% 100% 100% 100% 100% 100% 100% 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding. 

 
Data on most used supplementary space heating fuel by dwelling types are summarized in Table 59. 
Electricity is their most used supplementary fuel but the shares range from nine-in-ten (91%) of mobile 
homes using a supplementary heating fuel to six-in-ten (59%) for apartments / condominiums. The 
incidence of natural gas as the most used supplementary fuel ranges from of single family detached 
dwellings (15%) to apartments / condominiums (39%). Single family detached dwellings are notable in 
that one-in-eight (13%) with supplementary space heating fuels use wood as the most used 
supplementary space heating fuel. Sample sizes for apartments, condominiums, mobile homes and others 
are small so caution is advised on interpreting the supplemental fuel data for these dwelling types. 
 
Table 59: Most Used Supplementary Space Heating Fuel by Dwelling Type (%) 
Dwellings Using More than One Heating Fuel 

Most Used 
Supplementary Space 
Heating Fuel 

Single 
Family 

Detached 
Duplex 

Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 1 1146 50 69 21 37 15 

Electricity 69.3 78.2 64.3 59.0 91.0 76.1 

Natural gas 14.8 13.2 26.7 38.6 -- 21.7 

Piped propane 0.5 -- 1.9 -- -- -- 

Bottled propane 0.2 -- -- -- 1.7 -- 

Oil 0.2 -- 1.8 -- -- -- 

Wood 12.7 2.1 1.8 -- 5.5 2.3 

Other 0.4 3.2 -- -- -- -- 

DK 1.9 3.2 3.6 2.5 1.7 -- 

Total 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding. 
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6.2.3 Net Space Heating Fuels 
 
Fuels used for space heating, regardless of whether they are used as the main or supplemental heating 
fuel, are summarized in Table 60. These data confirm that while there has been a moderate decline in the 
percentage of customers using natural gas as their primary heating fuel, the proportion of FEU gas 
customers using natural gas as either a main or supplemental space heating fuel (95%), is statistically 
unchanged from 2008. Similarly, the proportion of households in FEI regional grouping using natural gas 
for space heating in 2012 also remains unchanged when compared to 2008 and 2002 (all within the 
margins of error). 
  
Table 60: Net Space Heating Fuel(s) by Region (%) 
Multiple Responses Allowed 

Main or 
Supplementary Space 
Heating Fuel 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI  

Unweighted base 793 1707 752 85 104 3441 2221  2604 1446 1610 

Electricity 52.5 50.9 67.7 89.4 37.5 53.7 41.1 51.9 40.9 36.1 

Natural gas 96.7 92.6 93.7 91.8 95.2 95.3 96.3 95.5 97.0 96.0 

Piped propane 0.3 0.7 0.5 2.3 -- 0.4 0.0* 0.4 0.0* 0.8 

Bottled propane 0.3 1.6 0.1 -- 1.0 0.6 0.2 0.7 0.2 -- 

Oil 0.1 0.2 2.0 -- 1.0 0.4 0.4 0.2 0.4 0.0* 

Wood 9.8 14.6 8.2 20.0 9.6 11.0 10.1 11.3 10.1 13.5 

Other 1.0 1.3 1.1 1.2 -- 1.1 0.4 1.1 0.4 0.7 

DK 2.1 1.9 0.4 -- 4.8 1.9 3.4 2.1 3.7 3.8 

Columns do not sum to 100% because of multiple responses. 
* Value less than 0.1%. 

 
On a regional basis, natural gas usage for space heating by FEU customers is lowest in the Whistler region 
(92%), and highest in the Lower Mainland (97%). The relatively few dwellings that do not use natural gas 
for space heating, must, by default, use natural gas for some other end-use or end-uses in the home (e.g., 
hot water heating, cooking, etc.). 
 
6.2.4 Change in Space Heating Fuel – Last Five Years 
 
All survey respondents were asked whether they had changed from one main space heating fuel to 
another during the last five years. Those who indicated yes to this question were asked to identify the 
previous main space heating fuel. The primary purpose of these two questions is to understand the 
incidence and outcomes of space heating fuel switching behaviors. 
 
Table 61 (next page) shows that only one-in-twenty (5%) of FEU customers reported a change in their 
main space heating fuel in the last five years. This is statistically unchanged from the three percent who 
changed in the five years prior to the 2008 REUS survey. Regionally, one-in-three (36%) of Whistler 
respondents changed their fuel, consistent with the community’s system-wide conversion from piped 
propane to natural gas. Respondents from Vancouver Island also had an above average rate of change 
(8%). Of the remaining three regions, the Interior was on par with the FEU average (5%) while the Lower 
Mainland and Fort Nelson regions were below average (3% and 1% respectively). 
 
A change in main space heating fuel may come about because of the installation of a new or different 
space heating equipment, a decision to use one fuel-specific system more than another (e.g., switch to 
using a wood stove more while using less electric baseboard heat), or because access to a fuel not 
previously available in the area.  
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Table 61: Change in Main Space Heating Fuel in Last Five Years (%) 

Changed Main Fuel 
used for Space 
Heating? 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI  

Unweighted base 785 1687 750 85 101 3408 2179 2943 1416 1610 

Yes 3.3 5.3 8.4 35.7 1.0 4.5 2.8 3.9 1.9 4.1 

No 96.7 94.7 91.6 64.3 99.0 95.5 97.2 96.1 98.1 93.2 

DK/NR -- -- -- -- -- -- -- -- -- 2.7 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
Continuing a trend observed in the 2008 REUS31, there has been a gradual move from natural gas to 
electricity as the main space heating fuel (Table 62). One-half (49%) of FEU customers who changed their 
main space heating fuel in the last five years switched from natural gas to another fuel. In 2008, less than 
six-in-ten (57%) of fuel switchers had moved away from natural gas. In comparison, one-quarter (26%) of 
fuel switchers in 2012 moved away from electricity as their main space heating fuel during the last five 
years.  
 

Table 62: Previous Main Space Heating Fuel by Region (%) 

Previous Main Space 
Heating Fuel 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI  2 

Unweighted base 1 25 88 61 29 1 204 82 114 29 74 

Electricity 28.0 26.1 24.6 6.9 -- 26.3 16.8 27.2 19.7 41.6 

Natural gas 52.0 52.3 42.6 3.4 -- 49.2 56.5 52.1 72.7 28.5 

Piped propane -- -- -- 89.6 -- 1.8 0.1 -- --  2.0 

Bottled propane -- 2.3 -- -- -- 0.7 1.0 0.9 --  0.8 

Oil 8.0 4.5 26.2 -- 100.0 10.5 19.2 6.6 --  13.9 

Wood 4.0 11.4 6.6 -- -- 6.8 6.5 7.1 7.6 20.2 

DK 4.0 1.1 -- -- -- 2.2 -- 2.8 -- 1.2 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 -- 

Totals may not sum due to rounding. 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
2 Multiple responses recorded so total does not sum to 100%. 

 
The relative movement away from natural gas varies between regions due, in part, to regional-specific 
circumstances. For example, Vancouver Island continues its switch from heating oil (26% of fuel switchers) 
and wood (7%). Ninety-percent (90%) of Whistler households that switched, moved from piped propane 
to natural gas, consistent with the system-wide conversion for their community. Regional sample sizes are 
small so caution is advised in the interpretation of their data. 
 
6.3 Space Heating Methods 
 
There are a variety of methods (equipment) used to provide space heating for the residential sector. 
Respondents to the 2012 REUS were asked to identify their main space heating method, their second 
most used method, and all other methods used to heat their home. Methods differ from fuels in that they 
refer to an appliance or technology (e.g., portable electric heaters, air source heat pumps, etc.) regardless 
of the fuel used. Respondents selected their responses from a list of space heating equipment.   
 

                                                           
31

 Sampson Research (2008), p. 5-5. 
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6.3.1 Number of Space Heating Methods 
 
The majority (73%) of respondents to the 2012 REUS indicated they use more than one space heating 
method (Table 63).  Nearly one-half (45%) use two space heating methods and another one-quarter (24%) 
use three methods. A further five percent of respondents use more than three or more methods to heat 
their home. The overall average is 2.0 methods per household. Regionally, homes in the Whistler region 
are the most likely to use more than one method (average of 2.5 methods per dwelling) versus dwellings 
in Fort Nelson which were the least likely (average of 1.8 methods).  
 
Table 63: Number of Space Heating Methods Used by Region (%) 

Number of Space 
Heating Methods 

LM INT VI W FN 
2012 
FEU 

Unweighted base 782 1684 736 83 103 3388 

1  27.0 29.2 17.9 4.9 46.0 26.6 

2 43.7 44.0 53.3 47.6 30.7 44.8 

3 24.6 22.1 23.2 32.9 19.5 23.8 

4 4.0 3.4 4.5 12.2 3.8 3.9 

5 0.6 1.0 1.0 2.4 -- 0.8 

6 0.1 0.2 0.1 -- -- 0.2 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Two or more methods 73.0 70.8 82.1 95.1 54.0 73.4 

Average 2.1 2.0 2.1 2.5 1.8 2.0 

Standard Deviation 1.5 0.7 0.6 0.3 0.2 0.9 
Totals may not sum due to rounding. 

 
As expected, the number of space heating methods varies by type of dwelling. Single family detached 
dwellings are more likely to use more than one method (76%), while mobile homes are the least likely 
(53%). Data on the number of different space heating methods for these and the other dwelling types are 
presented in Table 64. 
 
Table 64: Number of Space Heating Methods Used by Dwelling Type (%) 

Number of Space 
Heating Methods 

Single 
Family 

Detached 
Duplex 

Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2750 152 206 56 119 58 

1  24.4 37.4 34.3 42.4 46.8 27.9 

2 44.8 41.9 42.6 52.5 41.6 49.7 

3 25.5 20.3 19.3 5.1 11.6 16.1 

4 4.3 0.4 2.8 -- 0.1 6.3 

5 0.9 -- 0.9 -- -- -- 

6 0.2 -- -- -- -- -- 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Two or more methods 75.6 62.6 65.7 57.6 53.2 72.1 

Average 2.1 1.8 1.9 1.6 1.7 2.0 

Standard Deviation 0.9 0.8 1.0 0.5 0.5 0.8 

Totals may not sum due to rounding. 

 
Finally, the number of space heating methods was examined by dwelling vintage (Table 65, next page). 
The results show only relatively modest variations between vintages. Dwellings constructed since 2005, 
however, are significantly more likely to use two or more heating methods (79%) compared to other 
vintages (71% to 76%). 
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Table 65: Number of Space Heating Methods Used by Dwelling Vintage (%) 

Number of Space 
Heating Methods 

Before 
1950 

1950 - 
1975 

1976 - 
1985 

1986 - 
1995 

1996 - 
2005 

2006 or 
later 

Age Un-
known 

Unweighted base 1 340 903 569 656 580 236 46 

1  24.2 28.6 25.6 26.4 27.2 21.3 39.2 

2 39.5 41.3 48.7 44.5 45.9 51.5 44.0 

3 29.5 24.3 21.3 24.5 24.1 21.5 16.8 

4 4.9 4.4 3.7 4.0 2.2 5.2 -- 

5 1.2 1.2 0.6 0.6 0.4 0.5 -- 

6 0.8 0.1 0.1 0.1 0.1 -- -- 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Two or more methods 75.8 71.4 74.4 73.6 72.8 78.7 60.8 

Average 2.2 2.1 2.1 2.1 2.0 2.1 1.8 

Standard Deviation 0.9 0.9 0.8 0.4 0.7 0.7 0.8 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding. 

 
 
6.3.2 Main Space Heating Methods 
 
Main space heating methods used by FEU residential customers are summarized by region in Table 66.  
 
Table 66: Main Space Heating Method by Region (%) 

Main Heating Method LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 782 1681 734 83 102 3382 2175 2565 1043 1610 

Central forced air furnace 69.8 78.3 48.1 36.6 93.8 69.8 73.4 72.5 76.0 76.2 

Multi-fuel forced air furnace 0.4 0.8 0.3 -- -- 0.5 n/a 0.5 n/a n/a 

Wired-in electric heater 
(baseboards) 

2.8 3.0 18.5 30.5 -- 4.6 2.6 2.9 1.7 1.6 1 

Wired-in electric wall heater 
(fan forced) 

0.1 0.1 1.0 -- -- 0.2 0.7 0.1 0.4 n/a 

Heat pump - air source 4.2 6.4 10.6 -- -- 5.5 3.0 4.9 2.4 

0.6 2 Heat pump - ground source 
(geothermal) 

0.4 1.4 0.8 2.4 -- 0.7 0.2 0.7 0.2 

Hot water baseboards 7.3 1.9 2.7 1.2 1.0 5.3 5.0 5.6 5.0 4.8 

Hot water radiant floor heat 8.7 1.6 2.5 9.8 1.0 6.1 7.1 6.5 7.5 6.1 

Electric radiant heat 0.4 0.2 1.2 2.4 -- 0.4 1.1 0.3 1.0 0.3 

Gas wall heater 0.5 0.4 0.3 -- -- 0.5 0.5 0.5 0.6 2.1 

Portable electric heaters 0.5 0.5 0.3 -- -- 0.5 0.2 0.5 0.2 0.8 

Gas fireplace 4.0 2.0 9.8 12.2 1.3 4.1 3.9 3.4 3.1  

Gas heater stove 0.1 0.4 2.0 1.2 -- 0.4 0.6 0.2 0.3 n/a 

Wood stove 0.4 2.1 0.8 2.4 1.9 0.9 0.7 0.9 0.7 1.5 

Wood burning fireplace 0.1 0.1 0.1 1.2 -- 0.1 0.2 0.1 0.2 
5.6 3 

Electric fireplace -- 0.1 -- -- 1.0 0.0* 0.1 0.0* 0.1 

Other 0.3 0.7 1.0 -- -- 0.4 0.6 0.4 0.6 0.4 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 
1 Adjusted for multiple reporting (Habart 2003) 
2 Not differentiated in 2002 REUS. Includes both air source and ground source heat pumps. 
3 Not differentiated in 2002 REUS. Includes wood, electric, and gas fireplaces. 
* 

Value less than 0.1%. 

 
Central forced air furnaces are the most common main heating method, used by seven-in-ten (70%) of 
respondents, down from 2008 (73%). Next most common methods include hot water radiant floor heat 
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and air source heat pumps (6% each), and wired-in electric and hot water baseboard heaters (5% each). 
Gas fireplaces are used by four percent of FEU households as their main space heating method. 
 
Regional differences in main space heating methods are evident. Whistler and Vancouver Island 
customers are significantly more likely than other regions to use electric baseboard heaters (31% and 19% 
respectively). These two regions are also notable for their use of gas fireplaces as the main space heating 
method (12% and 10% respectively). Vancouver Island and Interior homes are most likely to use air source 
heat pumps as their main method of space heating (11% and 6% respectively). 
 
The main space heating methods by dwelling type are summarized in Table 67. The data show that single 
family detached dwellings predominately use forced air furnaces (71% of all single family detached 
dwellings), followed by air source heat pumps or hot water baseboards (6% each), and hot water radiant 
floor heat (5%). Forced air furnaces are used as the main method in duplexes (63%) and row/townhouses 
(67%). These two dwelling types, plus apartments/condominiums, are more likely than single family 
detached dwellings to use hot water radiant floor heat and wired-in electric baseboard heaters. Over 
three-in-ten (32%) apartments / condominiums use a gas fireplace as their main space heating method. A 
similar finding for apartments/condominiums was noted in the 2008 REUS.32 
 
Table 67: Main Space Heating Method by Dwelling Type (%) 

Main Space Heating Method 
Single 

Family 
Detached 

Duplex 
Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2744 152 206 56 119 58 

Central forced air furnace 70.7 62.6 67.3 30.9 90.5 54.1 

Multi-fuel forced air furnace 0.4 0.3 0.9 -- 1.6 -- 

Wired-in electric heater 
(baseboards) 

3.5 6.1 12.0 21.8 1.5 2.9 

Wired-in electric wall heater (fan 
forced) 

0.2 -- -- -- -- 0.9 

Heat pump - air source 6.3 1.5 2.1 1.3 1.6 1.0 

Heat pump - ground source 
(geothermal) 

0.8 1.3 -- -- 0.8 0.9 

Hot water baseboards 5.8 4.8 0.9 2.6 -- 12.2 

Hot water radiant floor heat 5.3 11.5 10.6 8.7 -- 17.4 

Electric radiant heat 0.5 -- 0.2 1.2 -- -- 

Gas wall heater 0.4 -- 0.9 -- 0.8 1.0 

Portable electric heaters 0.4 2.3 -- -- -- 2.1 

Gas fireplace 3.4 9.2 4.8 32.2 -- 5.1 

Gas heater stove 0.5 0.3 -- -- -- 0.2 

Wood stove 1.1 -- -- -- 1.6 1.0 

Wood burning fireplace 0.1 -- -- -- -- -- 

Electric fireplace 0.0* -- -- -- 0.8 -- 

Other 0.5 -- 0.2 1.3 0.8 0.9 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

* Value less than 0.1% 
Totals may not sum due to rounding. 

 
 
The main space heating method used by single family detached dwellings was explored by dwelling 
vintage in Table 68 (next page).  
 

                                                           
32

 Sampson Research (2008), p. 5-7. 
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Table 68: Main Space Heating Method by Dwelling Vintage – Single Family Detached Dwellings (%) 

Main Space Heating Method 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 - 

2005 
2006 or 

later 

Age Un-
known 

Unweighted base1 340 898 569 655 580 236 31 

Central forced air furnace 76.3 81.2 70.1 64.7 60.7 49.6 72.4 

Wired-in electric heater (baseboards) 4.5 1.6 5.6 3.0 4.3 4.5 9.6 

Heat pump-air source 4.7 4.8 4.6 7.0 7.8 20.4 1.7 

Heat pump - ground source 
(geothermal) 

-- 0.1 0.1 0.6 1.7 6.4 -- 

Hot water baseboards 8.7 4.4 7.3 8.0 3.0 1.8 1.7 

Hot water radiant floor heat 1.1 0.5 1.1 9.3 15.9 13.3 -- 

Gas fireplace 0.6 3.3 6.1 3.3 3.6 1.0 1.5 

All other methods 4.0 4.1 5.1 4.2 3.0 2.9 13.1 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding. 

 
Central forced air furnaces (CFAF), as a percent of all main space heating methods, is highest among 
homes constructed during the 1950-75 period (81%) and declines successively with newer construction. 
Notably, CFAF’s are the main space heating method in only one half (50%) of the SFDs constructed since 
2005. The role of furnaces as a main method is being eroded by air source and ground source heat pumps, 
and hot water radiant heat. In particular, air source heat pumps are used as a main method in five percent 
of homes built prior to 1986 but two-in-ten (20%) of homes constructed since 2005. Ground source heat 
pumps are used as main method in six percent of homes constructed since 2005, but less than one 
percent of homes constructed before this. Additional developments of note include the decline of hot 
water baseboard heat and gas fireplaces as main methods. For additional discussion of heat pumps, 
including their underreporting, please see Sections 6.3.4 and 9.4.1.  
 
6.3.3 Secondary Space Heating Methods 
 
Respondents were asked about the use of secondary space heating methods, including which one is used 
the most. This approach was followed in the 2012 and 2008 REUS surveys. Secondary methods were 
queried in the 2002 REUS but without qualification as to which are used more than others. As a result, 
comparisons with 2002 were not made.  
 
The most used secondary space heating methods are summarized in Table 69 (next page). The three most 
commonly used secondary methods are:  gas fireplaces (25% of all FEU customers); electric baseboard 
heaters (13%), and portable electric heaters (11%). These methods were also the top three methods 
identified in the 2008 REUS, although the percentage of homes using gas fireplaces is significantly less in 
2012 than in 2008 (25% versus 29%). 
 
The proportion of dwellings using gas fireplaces as the most used secondary method is highest on 
Vancouver Island (40%) and lowest in Fort Nelson (16%). Electric baseboard heaters are an important 
secondary space heating method for Whistler (32%), Vancouver Island (16%), and the Lower Mainland 
(14%).  
 
Data on the most used secondary heating methods are summarized by dwelling type in Table 70 (next 
page). Of note, the use of gas fireplaces as a secondary space heating method is highest in 
row/townhouses and apartments /condominiums (28% and 29% respectively). The use of portable 
electric space heaters is highest in mobile homes (20%) compared to just one percent of 
apartments/condominiums.  
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Table 69: Second Most Used Space Heating Method by Region (%) 

Second Most Used Heating Method LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 782 1681 734 83 102 3382 2175 

Central forced air furnace 4.0 5.2 3.1 1.2 1.0 4.2 3.1 

Multi-fuel forced air furnace 0.8 0.2 0.4 -- 1.0 0.6 n/a 

Wired-in electric heater (baseboards) 13.9 8.9 15.9 31.7 3.9 12.8 10.7 

Wired-in electric wall heater (fan forced) 1.0 1.6 2.6 1.2 -- 1.3 4.2 

Heat pump - air source 1.0 3.5 1.0 -- -- 1.7 0.8 

Heat pump - ground source (geothermal) -- 0.2 -- -- -- 0.0* 0.1 

Hot water baseboards 1.0 0.2 0.3 -- 1.0 0.7 0.9 

Hot water radiant floor heat 1.7 0.5 0.7 2.4 2.9 1.2 0.3 

Electric radiant heat 2.8 2.4 2.6 14.6 2.3 2.7 1.6 

Gas wall heater 0.1 0.6 0.5 -- -- 0.3 0.2 

Portable electric heaters 11.9 10.4 5.2 1.2 9.7 10.7 10.0 

Gas fireplace 23.5 20.5 40.2 32.9 15.5 24.5 28.9 

Gas heater stove 0.5 1.7 2.2 1.2 1.0 1.0 1.1 

Wood stove 2.2 4.8 1.6 1.2 3.9 2.8 2.1 

Wood burning fireplace 3.7 3.4 2.0 4.9 2.9 3.4 5.9 

Electric fireplace 1.8 3.4 1.6 1.2 6.8 2.2 2.2 

Other 0.8 1.0 0.5 1.2 1.0 0.8 0.9 

No second method 29.3 31.6 19.5 4.9 47.4 28.9 27.0 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

* Value less than 0.1% 
Totals may not sum due to rounding. 

 
 
Table 70: Second Most Used Space Heating Method by Dwelling Type (%) 

Second Most Used Heating Method 
Single 

Family 
Detached 

Duplex 
Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2744 152 206 56 119 58 

Central forced air furnace 4.8 1.6 2.1 1.3 1.6 1.0 

Multi-fuel forced air furnace 0.5 -- 2.1 -- -- -- 

Wired-in electric heater (baseboards) 12.2 19.4 16.6 16.8 4.2 10.3 

Wired-in electric wall heater (fan forced) 1.4 0.9 1.1 -- 0.8 0.9 

Heat pump - air source 2.0 0.3 -- -- 0.8 -- 

Heat pump - ground source (geothermal) 0.1 -- -- -- -- -- 

Hot water baseboards 0.8 -- 0.2 -- -- 5.1 

Hot water radiant floor heat 1.4 -- -- -- -- 5.1 

Electric radiant heat 2.7 1.6 2.1 7.7 -- 5.1 

Gas wall heater 0.3 0.6 0.2 -- 1.5 -- 

Portable electric heaters 11.2 7.7 7.4 1.3 20.4 15.4 

Gas fireplace 24.5 20.8 28.3 29.2 12.2 25.1 

Gas heater stove 1.2 -- 0.2 -- 0.1 -- 

Wood stove 3.4 0.3 -- -- 1.7 1.0 

Wood burning fireplace 4.0 0.9 0.9 -- 0.8 -- 

Electric fireplace 2.1 2.6 2.1 1.3 7.4 -- 

Other 0.9 0.3 0.2 -- 0.8 1.0 

No second method 26.5 42.8 36.5 42.4 47.7 30.0 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 
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Table 71 summarizes the relative popularity of all secondary space heating methods. Comparable data 
from 2008 and 2002 are provided. Caution is advised in the interpretation of the 2002 data, as this study 
found that households over-reported their forced air furnaces as either primary or secondary heat 
sources (Habart 2003).  
 
Table 71: All Secondary Space Heating Methods by Region (%) 

All Secondary Space Heating 
Methods 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI  

Unweighted base 1 782 1681 734 83 102 3382 2175 2565 1043 1610 

Central forced air furnace 4.6 5.6 3.8 1.2 1.0 4.8 3.2 4.9 3.0 19.7 

Multi-fuel forced air furnace 1.0 0.5 0.4 -- 1.0 0.8 3.2 0.9 n/a n/a 

Wired-in electric heater 
(baseboards) 

17.5 12.6 19.6 37.8 7.1 16.4 12.8 16.0 12.2 16.6 

Wired-in electric wall heater (fan 
forced) 

1.7 2.4 5.4 7.3 1.0 2.3 5.5 1.9 5.2 n/a 

Heat pump-air source 1.4 3.8 1.4 -- -- 2.0 0.9 2.1 1.0 

0.62 Heat pump - ground source 
(geothermal) 

0.3 0.2 -- -- -- 0.2 0.1 0.2 0.1 

Hot water baseboards 1.3 0.2 0.3 -- 1.0 0.9 1.0 1.0 1.1 2.5 

Hot water radiant floor heat 2.3 0.8 1.0 2.4 3.9 1.7 0.4 1.8 0.4 2.9 

Electric radiant heat 5.8 4.8 5.9 28.1 3.3 5.6 2.9 5.5 2.9 1.1 

Gas wall heater 0.6 0.8 1.0 -- 1.0 0.7 0.6 0.7 0.5 3.6 

Portable electric heaters 19.4 17.1 11.3 9.8 20.3 17.9 16.8 18.7 17.3 16.8 

Gas heater stove 0.9 2.4 2.9 2.4 1.9 1.5 1.3 1.3 1.2 n/a 

Wood stove 3.8 6.7 3.0 4.9 4.8 4.5 2.7 4.7 2.7 5.0 

Gas fireplace 36.1 30.4 52.0 51.2 20.3 36.2 39.2 34.3 38.4 

37.13 Wood burning fireplace 9.8 6.8 5.7 9.8 2.9 8.6 10.0 8.9 9.9 

Electric fireplace 4.1 7.6 3.5 3.6 10.6 5.0 3.5 5.2 3.4 

Other (Specify) 1.3 1.6 1.1 1.2 2.9 1.4 1.8 1.4 1.7 2.3 

No Secondary Heating 29.3 31.6 19.5 4.9 47.4 28.9 27.0 30.0 28.0 23.7 

Columns do not sum to 100% because of multiple responses. 
1 All customers answering QB5 (main space heat). 
2 Not differentiated in 2002 REUS. Includes both air source and ground source heat pumps. 
3 Not differentiated in 2002 REUS. Includes wood, electric, and gas fireplaces. 

 
 
6.3.4 Heat Pump Underreporting 
 
The presence of heat pumps (both air source and ground source) was addressed in the space heating 
methods and appliance sections of the 2012 REUS questionnaire. A review of the data on heat pumps 
from the two sections of the report strongly suggests that heat pumps are underreported as a main or 
secondary space heating method.  
 
Data on air source heat pumps from the appliance section of the REUS survey indicate that 12% of FEU 
households have an ASHP, in contrast to 8% of households from the space heating methods section of the 
survey. The lower estimate from the space heating section may be because some households consider 
their ASHP a space cooling (air conditioning) method rather than a space heating method. It may also be 
due to the nature in which the questions were posed in the two sections of the REUS questionnaire. 
Based on the discussion in Section 9.4, page 125 of this report, it is likely that the incidence of ASHPs, as 
suggested by the space heating method section of the 2012 REUS, understates the true incidence of heat 
pumps among FEU’s residential customer base. The more accurate estimate of the penetration of ASHPs 
is assumed to be 12% of FEU households.  
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6.4 Furnaces and Boilers 
 
In addition to the space heating method questions, respondents to the 2012 REUS were asked whether 
their home had a natural gas furnace, natural gas boiler, electric furnace, or neither of these three 
systems. Respondents with gas furnaces and boilers were then asked to provide additional information on 
the efficiency of their equipment, repair costs, and replacement behaviours.  
 
Upon review of the data, it was noted that the proportion of dwellings with a gas furnace in the 2012 
survey was significantly below that recorded by the 2008 survey. While a decline in the use of furnaces as 
a space heating method in newer dwellings has been noted, the data suggest a broad-based decline 
across most other dwelling vintages. This is confounding. Major renovations that eliminate the gas 
furnace for some other form of space heating method are possible but other data from the 2012 REUS did 
not support this as an explanation for the significant drop in furnace shares among older dwellings. 
Further investigation was conducted to understand whether this was a legitimate trend, an 
underreporting bias, or other misclassification issue.  
 
6.4.1 Adjustments to Furnace and Boiler Data 
 
Data on furnaces and boilers for each 2012 REUS respondent (question B6) were reviewed and compared 
with the space heating fuels (questions B1, B4a, and B4b) and methods (questions B5a, B5b, and B5c). The 
purpose of the comparison was to assess the likelihood that a gas furnace, gas boiler, or electric furnace, 
if indicated, was correct. The comparison also assessed the likelihood that a gas furnace, gas boiler, or 
electric furnace was present in the home but not reported in question B6. Specifically, the assessment 
considered the following: 
 

 whether natural gas was indicated as either a main or secondary space heating fuel (consistency 
with either gas boilers or gas forced air furnaces); 

 whether a central forced air furnace or multi-fuel forced air furnace was identified as either a 
main, secondary, or other space heating method (indicator of a gas, electric, oil, or propane 
forced air furnace); 

 whether hot water baseboards or hot water radiant in-floor/under-floor heat was identified as 
either a main, secondary, or other space heating method (indicator of a gas boiler); and 

 whether an air source or ground source heat pump was identified as a main, secondary, or other 
space heating method (heat pumps in northern climates are often paired with an electric or gas 
forced air furnace). 
 

As no method based on self-reported survey data can conclusively confirm whether a respondent has a 
gas furnace, electric furnace or gas boiler, the data combinations were analyzed on the basis of the most 
likely heating method. In all cases, the respondent’s original answer to question B6 was retained unless 
compelling evidence suggested a different method. All results were expressed in terms of two likelihoods 
– probable (strong likelihood of being the correct answer) or possible (a moderate likelihood of being the 
correct response). In cases where the respondent’s data suggested that more than one method might be 
present (e.g., gas furnace and a gas boiler), one of the two methods was typically assigned as the probable 
result. 
 
The results of the analysis, summarized in Table 72 (next page), confirmed the majority of gas furnaces 
(97%), gas boilers (87%), and electric furnaces (89%) were most likely correct. The analysis found that 
some methods were most likely misclassified or unspecified. For example, approximately 13% of 

FEI 2016 Rate Design Application Appendix 7-1



 

 

SAMPSON 

RESEARCH 

  

SPACE HEATING 
 

 

FEU 2012 RESIDENTIAL END-USE STUDY  
JULY 16, 2014 80 

respondents who indicated they had a gas boiler most likely have a gas forced air furnace. It may be that 
these respondents confused their gas domestic water heater with being a gas boiler. A similar issue was 
believed to have occurred in the 2002 REUS.33 The analysis also found that over one-quarter (27%) of 
respondents who did not answer question B6 most likely have a gas forced air furnace (FAF) and another 
five percent of non-responders likely have a gas boiler. There were situations where a natural gas forced 
air furnace and a natural gas boiler were both suggested which is possible for larger homes. However, this 
combination is unlikely to be present in significant quantities.  
 
Table 72: Reclassification Results for Furnaces and Boilers – 2012 REUS 

2012 REUS Original Classification 

Reclassified Results 
Gas 

Boiler 
Gas 
 FAF 

Electric 
FAF 

No 
Answer 

Unweighted base 258 2430 138 615 

Electric FAF 0.1 -- 89.4 0.5 

Electric – Multi-fuel FAF -- -- 3.2 -- 

Gas Boiler 87.1 1.9 7.4 5.3 

Gas FAF 12.7 97.3 -- 27.5 

Gas – Multi-fuel FAF -- 0.8 -- 0.1 

Oil FAF -- -- -- 0.8 

Propane FAF -- -- -- 0.2 

No Answer -- -- -- 65.6 

Total 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
To ensure compatibility with the previous REUS, survey data for furnaces and boilers from the 2008 REUS 
were similarly reviewed and reclassified using the same algorithm and assumptions applied to the 2012 
REUS dataset. The degree of misclassification for the two surveys is similar. Highlights from the 
reclassification, summarized in Table 73, include: 
 

 97% of gas forced air furnaces confirmed 

 89% of gas boilers were confirmed  

 11% of gas boilers misclassified  
 
Table 73: Reclassification Results for Furnaces and Boilers – 2008 REUS 

2008  REUS Original Classification 

Reclassified Results 
Gas 

Boiler 
Gas 
 FAF 

Electric 
FAF 

No 
Answer 

Unweighted base 241 1463 -- 478 

Electric FAF -- -- -- 5.8 

Gas Boiler 88.9 2.7 -- 6.4 

Gas FAF 11.1 97.3 -- 13.0 

No Answer -- -- -- 74.8 

Total 100.0 100.0 -- 100.0 

Totals may not sum due to rounding. 

 
Electric forced air furnaces were not specifically queried in the 2008 REUS although an estimated six 
percent (6%) of the non-responses most likely represented dwellings with electric furnaces. 
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 Habart (2003) 
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The findings of the two analyses were used to reclassify the 2012 and 2008 REUS data for gas furnaces 
and gas boilers. Data for electric furnaces from the 2012 REUS were also reclassified but this did not affect 
the 2008 results as they were not specifically queried in the 2008 survey. 
  
6.4.2 Reclassified Boiler and Furnace Data 
 
After analysis and reclassification, an estimated three-quarters (76%) of FEU customers in 2012 had a gas 
furnace, down slightly from 2008 (79%). As shown in Table 74, the incidence of gas furnaces is highest in 
the Interior (86%) and Fort Nelson (85%) and lowest in Whistler (37%). One-in-eight (12%) of FEU 
customers have a gas boiler, unchanged from 2008 (within the margins of error). Gas boilers are most 
common in the Lower Mainland (17%) and Whistler (13%). Only three percent (3%) of FEU customers 
have an electric furnace and almost one-in-ten (9%) indicated they had something other than a gas 
furnace, gas boiler, or electric furnace. All results are based on revised furnace and boiler data.  
 
Table 74: Furnaces and Boilers by Region (%) 
Using Reclassified Data for 2012 and 2008 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI  

Unweighted base 793 1707 752 85 104 3441 2221 2604 1446 1610 

Gas boiler 16.8 4.3 6.9 13.1 5.7 12.3 13.1 12.9 13.4 27.7 1 

Gas furnace 76.3 85.5 50.4 36.9 85.4 75.9 79.3 79.1 81.6 85.7 

Electric furnace 1.6 3.6 7.0 2.4 6.6 2.8 n/a 2.3 n/a n/a 

None of the above 5.3 6.6 35.6 47.6 2.3 9.0 7.6 5.7 5.0 -- 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Data for 2008 and 2012 adjusted for misclassification error. 
Totals may not sum due to rounding. 
1 Overstated as some respondents confused boilers with hot water tanks (Habart 2003). 

 
The incidence of furnaces and boilers by dwelling type is presented in Table 75. Mobile homes are the 
most likely to have a gas furnace (95%) and apartments/condominiums the least likely (19%). 
Apartments/condominiums are also the most likely to indicate some method other than a furnace or 
boiler (41%). The incidence of gas boilers ranges from a zero for mobile homes to a high of almost one-in-
five for duplexes (18%) and apartment / condominiums (19%). Gas boilers are present in one-in-eight 
(12%) of single family detached dwellings. 
 
Table 75: Furnaces and Boilers by Dwelling Type (%) 
Using Reclassified Data for 2012 

 
Single 

Family 
Detached 

Duplex 
Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2796 154 207 56 119 59 

Gas boiler 11.9 18.1 12.0 19.0 -- 30.4 

Gas furnace 77.5 67.9 70.1 29.6 94.3 58.7 

Electric furnace 2.8 2.5 1.5 10.3 2.6 0.9 

None of the above 7.7 11.4 16.3 41.1 3.1 10.0 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
Table 76 (next page) summarizes the incidence of restated furnaces and boilers by dwelling vintage. Of 
note, homes constructed since 1975 are progressively less likely to have a gas furnace. Indeed, only six-in-
ten (57%) of FEU dwellings constructed since 2005 have a gas furnace, compared to over three-quarters 
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Gas Boiler Types 

Low Efficiency Gas Boilers: 

 13 years old or older 

 60% efficient 

 uses a standing pilot light 
 

Mid-Efficiency Gas Boilers: 

 80% to 85% efficient  

 no pilot light, uses igniter instead 

 uses induced draft fan or damper 
 
High Efficiency Gas Boilers: 

 90% efficient or higher 

 no pilot light, uses igniter instead 

 uses plastic exhaust pipe that exits the  
roof or side of house 

 
 
 

 

(77%) of homes constructed during 1976-85. This trend is partly explained by the increasing share of 
row/townhomes in new construction but the decline in furnace shares has occurred across all dwelling 
types. 
 
Table 76: Furnaces and Boilers by Dwelling Vintage (%) 
Using Reclassified Data for 2012  

 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 - 

2005 
2006 or 

later 
Year Un-

known 

Unweighted base 1 350 919 576 664 586 238 46 

Gas boiler 13.0 5.1 9.4 16.8 20.8 15.4 1.1 

Gas furnace 80.0 88.1 76.8 72.5 64.2 56.5 71.8 

Electric furnace 0.3 1.9 3.1 1.3 3.8 10.3 11.5 

None of the above 6.7 4.8 10.7 9.3 11.3 17.7 15.6 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Totals may not sum due to rounding. 
1 

Caution is advised in interpreting data for samples of less than 50. Results are directional only. 

 
 
6.4.3 Gas Boiler Efficiencies 

Respondents to the 2012 REUS who indicated they had a gas boiler or gas 
furnace were asked to indicate the efficiency of their gas heating system. 
Respondents with boilers were asked to indicate their boiler’s efficiency 
based on the following descriptions:  
 

 Low efficiency (60% efficient) 

 Mid-efficiency (80% to 85% efficient) 

 High efficiency (90% efficient or higher) 
 
Additional information on the typical characteristics of gas boilers by 
efficiency type was provided to survey respondents on the survey 
questionnaire (hardcopy and online) to improve the likelihood they would correctly identify their boiler’s 
efficiency (example provided in Figure 22). 
  
The efficiency breakdowns using the reclassified boiler data for 2012 are summarized in Table 77. The 
breakdown is almost neatly divided into quarters: low efficiency (25%); mid-efficiency (23%); high 
efficiency (27%); Don’t Know (25%). Caution is advised with interpreting regional results as all samples are 
small. 
 
Table 77: Natural Gas Boiler Efficiency by Region Including DK Responses (%) 
Using Reclassified Gas Boiler Data for 2012  

Boiler Efficiency LM INT VI W FN 
2012 
FEU 

Unweighted base 1 109 54 34 9 5 211 

Low efficiency (60%) 23.9 40.7 17.6 22.2 40.0 25.0 

Mid-efficiency (80% to 85%) 22.9 16.7 29.4 22.2 20.0 22.7 

High efficiency (90% or higher) 27.5 25.9 20.6 33.4 20.0 27.1 

DK 25.7 16.7 32.4 22.2 20.0 25.2 

Total 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding. 

 

Figure 22: Gas Boiler Types 
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To allow comparisons of boiler efficiency among regions using a common base, and to improve the ability 
to compare with 2008 and 2002 data, Table 78 removes respondents who were unsure of their boiler’s 
efficiency and rebases the results.34 Note, 2008 and 2002 REUS surveys provided only two efficiency 
categories (standard and high efficiency), thereby making direct comparisons with anything other than 
high efficiency boilers difficult. 
 
The incidence of high efficiency boilers in 2012 (36%) is up over 2008 (30%). Caution is advised when 
interpreting regional differences as sample sizes are small for most regions. 
 
Table 78: Natural Gas Boiler Efficiency by Region Excluding DK Responses (%) 
Using Reclassified Gas Boiler Data for 2012 and 2008 

Boiler Efficiency LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI  

Unweighted base 1 81 45 23 7 4 160 111 130 64 236 

Low efficiency (60%) 32.1 48.9 26.1 28.5 50.0 33.5 
69.8 2 

33.8 
69.9 2 69.6 2 

Mid-efficiency (80% to 85%) 30.9 20.0 43.5 28.5 25.0 30.4 29.8 

High efficiency (90% or higher) 37.0 31.1 30.4 42.9 25.0 36.2 30.2 36.4 30.1 30.4 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
2 As no low efficiency category was provided in 2008 REUS, this value captures both low and mid efficiency boilers.  
Totals may not sum due to rounding. 

 
6.4.4 Gas Boiler Ages 
 
Table 79 summarizes the median and mean (average) ages of gas boilers by region. The average age of gas 
boilers is 14 years, while the median age is 13 years. Caution is advised in the interpretation of differences 
among regions, particularly outside of the Lower Mainland, as sample sizes are small. 
 
Table 79: Ages of Gas Boilers by Region (Years) 
Using Reclassified Gas Boiler Data 

Age of Gas Boiler 
(years) 

LM INT VI W FN 
2012 
FEU 

Unweighted base 1 102 51 33 9 4 199 

Median 13.0 14.0 11.0 11.0 15.0 13.0 

Mean 14.2 15.7 12.3 10.3 15.0 14.2 

Standard deviation 17.6 9.3 6.6 2.2 0.2 13.7 
1 

Caution is advised in interpreting data for samples of less than 50. Results are directional only. 

 
 

6.4.5 Gas Furnace Efficiencies 
 

Respondents with a gas furnace were asked to indicate whether the furnace was a low efficiency, mid-
efficiency or high efficiency unit. Respondents were provided with the following responses categories: 
 

 Low (standard) efficiency – less than 78% efficient 

 Mid-efficiency – 78% to 85% efficient 

 High efficiency – 90% efficient or higher 
  

                                                           
34

 Rebasing by excluding “don’t know” responses implicitly assumes that the mix of boiler efficiencies for those unsure of their 
boiler’s efficiency is comparable to those who knew their unit’s efficiency. This assumption will be invalid if the mix of boiler 
efficiencies within the don’t know response differs from those who knew the efficiency of their furnace.  
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To assist survey respondents in correctly classifying their furnace by 
efficiency level, additional information on the characteristics of 
furnaces in each of the three efficiency categories was provided on 
the survey questionnaire. A copy of this additional information is 
provided in Figure 23. 
 
The distribution of gas furnaces by efficiency level using restated 
furnace data are summarized in Table 80. Highlights include.  
 

 One-in-five (19%) of households with a gas furnace in 2012 
indicated it was a low efficiency unit, down significantly from 
two-in-five (39%) in 2008. 

 The proportion of households with a high efficiency gas 
furnace more than doubled from 2008 (14%) to 2012 (32%).  

 
Table 80: Furnace Efficiency by Region Including DK Responses (%) 
Using Reclassified Furnace Data for 2012 and 2008 

Gas Furnace Efficiency LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI  

Unweighted base 1 549 1350 342 27 83 2351 1411 1982 1056 1279 

Low (standard) efficiency (< 78% AFUE) 21.5 16.1 11.1 -- 28.9 19.1 38.6 19.7 40.3 40.1 

Mid-efficiency (78% to 85% AFUE) 33.3 34.7 35.7 25.9 33.7 33.9 34.3 33.8 33.3 21.3 

High efficiency (90% AFUE or higher) 29.1 37.0 30.7 51.9 18.1 31.7 14.1 31.7 13.6 12.2 

DK 16.0 12.1 22.5 22.2 19.3 15.3 13.0 14.7 12.8 26.4 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding. 
 

 

It was noted in the 2008 REUS report that the proportion of high efficiency furnaces was likely 
understated35, so this may have exaggerated the increase in high efficiency shares between 2008 and 
2012. Regardless, the increase in high efficiency shares is consistent with the high incidence of furnace 
replacements that has occurred in the last four years (see Section 6.4.7). It is also consistent with the 
retirement of older, low efficiency furnaces as part of the replacement cycle.   
 
Comparable to 2008, over one-in-seven (15%) of respondents in 2012 were unsure of their furnace 
efficiency level. Regionally this proportion varied between one-in-eight (12%) in the Interior to nearly one-
quarter (23%) on Vancouver Island making regional comparisons difficult. To address this, the data was 
rebased excluding these don’t know responses. These data are summarized in Table 81 (next page). 
 
Excluding respondents who did not know the efficiency of their gas furnace, the proportion of FEU 
customers with a high efficiency furnace in 2012 (37%) is more than double the proportion in 2008 (16%). 
Regionally, high efficiency furnaces represented anywhere between less than a quarter (22%) of homes 
with gas furnaces in Fort Nelson to two-thirds (67%) of gas furnaces in Whistler. Conversely, the share of 
homes with low efficiency furnaces ranged from nil (Whistler) to somewhat more than two-thirds (36%) 
of Fort Nelson households with a gas furnace. 
 

                                                           
35

 Sampson Research (2009), p 5-13. 

Gas Furnace Types 

Low (Standard) Efficiency Gas Furnaces: 

 18 years old or older 

 less than 78% efficient 

 typically uses a pilot light 

 uses metal flue that exits the roof  
 
Mid-Efficiency Gas Furnaces: 

 78% to 85% efficient  

 no pilot light, uses igniter instead 

 uses a metal flue that exits the roof 
 
High Efficiency Gas Furnaces: 

 90% efficient or higher 

 no pilot light, uses igniter instead 

 uses plastic exhaust pipe that exits the side of 
the house. 

 ENERGY STAR qualified 
 

 
 
 

 

Figure 23: Gas Furnace Types 
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Table 81: Furnace Efficiency by Region excluding DK Responses (%) 
Using Reclassified Furnace Data for 2012 and 2008 

Gas Furnace Efficiency LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI  

Unweighted base 1 461 1187 265 21 67 2001 1210 1715 913 942 

Low (standard) efficiency (< 78% AFUE) 25.6 18.4 14.3 -- 35.8 22.5 44.4 23.1 46.2 54.5 

Mid-efficiency (78% to 85% AFUE) 39.7 39.5 46.0 33.3 41.8 40.0 39.4 39.6 38.2 28.9 

High efficiency (90% AFUE or higher) 34.7 42.1 39.6 66.7 22.4 37.4 16.2 37.2 15.6 16.6 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding. 

 
The median and average age of gas furnaces by region are provided in Table 82. The average age is 12 
years old but the median age is 10 years. Regionally, the oldest furnaces are in the Lower Mainland (13 
years old on average). 
 
Table 82: Age of Gas Furnaces by Region 
Using Reclassified Furnace Data for 2012  

Age of Gas Furnace 
(years) 

LM INT VI W FN 
2012 
FEU 

Unweighted base 1 452 1096 284 22 59 1913 

Median 8.0 9.0 12.0 10.5 8.0 10.0 

Mean 12.7 11.4 11.7 8.9 11.0 12.2 

Standard deviation 13.8 6.5 4.3 1.8 2.5 10.2 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 

 
Furnace vintages are summarized by dwelling vintage in Table 83. The data reflect the replacement cycle 
for furnaces. For example, the average age of furnaces in homes constructed between 1986 and 1995 is 
13 years, but the median age is 17 years, suggesting a significant proportion of furnaces for these 
dwellings have replaced a furnace (i.e., the distribution of furnace ages is skewed towards younger 
furnaces).  
 
Table 83: Age of Gas Furnaces by Dwelling Vintage 
Using Reclassified Furnace Data for 2012  

Age of Gas Furnace 
(years) 

Before 
1950 

1950 - 
1975 

1976 - 
1985 

1986 - 
1995 

1996 – 
2005 

2006 or 
later 

Year Un-
known 

Unweighted base 1 182 571 313 377 315 115 12 

Median  10.0 9.0 7.0 17.0 11.0 5.0 4.0 

Mean  11.9 12.8 13.3 13.0 11.1 5.1 6.1 

Standard deviation 10.1 12.2 12.4 9.0 3.8 1.6 5.8 
1 

Caution is advised in interpreting data for samples of less than 50. Results are directional only. 

 
 
6.4.6 ENERGY STAR® Furnaces & Boilers 
 
Table 84 (next page) summarizes the proportion of gas furnaces rated ENERGY STAR® as indicated by 
survey respondents. On average, over one-third (36%) of FEU customers indicated their furnace is ENERGY 
STAR rated, while another three-in-ten (31%) indicated they were unsure.  
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Table 84: Incidence of ENERGY STAR Gas Furnaces by Region (%) 

Is Gas Furnace 
ENERGY STAR? 

LM INT VI W FN 
2012 
FEU 

Unweighted base 1 563 1343 344 27 78 2355 

Yes 35.9 36.4 32.0 48.2 28.2 35.8 

No 35.2 31.1 23.8 29.6 35.9 33.1 

DK 29.0 32.5 44.2 22.2 35.9 31.1 

Total 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding. 

 
ENERGY STAR shares for gas boilers are summarized in Table 85. As was the case with gas furnaces, the 
proportion of respondents unsure whether their gas furnace is ENERGY STAR qualified is high (37%). 
Regional comparisons are provided but small sample sizes are noted for most regions.  
 
Table 85: Incidence of ENERGY STAR Gas Boilers by Region (%) 

Is Gas Boiler ENERGY 
STAR? 

LM INT VI W FN 
2012 
FEU 

Unweighted base 1 122 66 41 9 8 246 

Yes 29.5 27.3 31.7 33.3 37.5 29.4 

No 33.6 39.4 29.3 33.3 37.5 33.9 

DK 36.9 33.3 39.0 33.3 25.0 36.6 

Total 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding. 

 
 

6.4.7 Furnace & Boiler Replacement Behaviours 
 
On average, nearly one-third (31%) of FEU customers reported installing a gas furnace or boiler in the last 
five years, up significantly from one-in-five (22%) who indicated they did so in the five years prior to the 
2008 REUS. Lower Mainland dwellings experienced the highest installation rates (33%), followed by the 
Interior (29%) and Whistler (28%).   
 
Table 86: Installed Gas Furnace or Boiler in Last Five Years by Region (%) 

Installed last five 
years? 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI  

Unweighted base 1,2 568 1365 346 27 83 2389 1665 2016 1225 1550 

Yes 32.7 28.5 22.6 27.8 20.9 30.8 21.7 31.4 22.1 19.5 

No 65.4 69.7 75.3 69.4 78.0 67.3 76.5 66.7 76.0 77.4 

DK 1.9 1.8 2.1 2.8 1.1 1.9 1.7 1.9 1.8 3.1 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
2
 Asked only of those with a gas furnace or boiler. 

Totals may not sum due to rounding. 

 
Reasons why a furnace or boiler was installed during the last five years are summarized in Table 87 (next 
page). 
 
As was the case in 2008 and 2002, three reasons dominate: wanting a more efficient furnace or boiler 
(mentioned by 38% of 2012 REUS respondents replacing a furnace or boiler in last five years), failure of 
the existing furnace or boiler (24%), and anticipation that the furnace or boiler would fail (16%). 
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Table 87: Reason for Installing Gas Furnace or Boiler by Region (%) 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI  

Unweighted base 1,2 219 403 85 10 18 735 310 640 237 312 

Wanted more efficient 
furnace or boiler 

37.0 42.7 20.0 10.0 22.2 37.6 44.3 38.5 45.2 25.7 

Furnace or boiler had failed 26.5 17.1 25.9 40.0 22.2 24.0 21.8 23.9 22.0 35.6 

Anticipated furnace or 
boiler failure 

15.5 18.1 11.8 10.0 33.4 16.0 18.2 16.3 18.4 20.8 

New home 10.0 8.7 20.0 10.0 11.1 10.2 8.6 9.7 8.4 15.3 

Wanted a lower cost fuel 1.8 5.5 -- -- -- 2.7 0.8 2.8 0.8 6.5 

Wanted to change to gas -- 0.7 16.5 10.0 -- 1.0 1.2 0.2 -- 5.9 

Wanted an environmentally 
friendly fuel 

0.5 0.7 2.4 -- -- 0.6 2.2 0.5 2.3 1.9 

House was too cold -- -- -- -- -- -- 1.1 -- 1.1 3.1 

Heated floor area increased -- -- -- -- -- -- 0.6 -- 0.7 1.4 

Other 8.7 6.5 3.5 19.9 11.1 7.9 1.2 8.1 1.1 1.2 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
2 Asked only of those with a gas furnace or boiler. 
Totals may not sum due to rounding. 

 
The efficiency of the furnaces installed during the last five years is summarized in Table 88. When 
compared to the 2008 results, the proportion of high efficiency models installed is, as expected, 
significantly higher (65% for 2012 versus 40% for 2008). Efficiency levels for boilers installed in the last five 
years are not reported due to small sample sizes. 
 
Table 88: Efficiency of Gas Furnace Installed in Last Five Years by Region (%) 

Efficiency of New Furnace LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 1 186 383 72 7 16 664 264 

Low (standard) efficiency (< 78% AFUE) 4.3 1.6 1.4 -- -- 3.4 0.8 

Mid-efficiency (78% to 85% AFUE) 30.1 23.5 19.4 -- 56.2 27.8 51.3 

High efficiency (90% AFUE or higher) 61.8 71.8 69.4 100.0 43.8 65.0 39.5 

Efficiency unknown 3.8 3.1 9.7 -- -- 3.9 8.4 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding. 

 

 
6.4.8 Furnace & Boiler Repairs and Maintenance 
 
The 2012 REUS survey queried respondents with furnaces and boilers about repairs and repair costs 
during the last three years, and the frequency of common maintenance procedures. Table 89 (next page) 
shows nearly one-in-five (18%) of respondents made repairs to their gas furnace during the last three 
years. Regionally, Whistler stands out, with three-in-ten (29%) indicating they repaired their furnace, 
considerably higher than the five region average, and likely attributable to the conversion from piped 
propane to natural gas.36 For homes with gas boilers, three-in-ten (31%) on average, indicated they had to 
repair their boiler in the last five years. Fort Nelson households had the highest incidence (37%).  
 

                                                           
36

 While any modifications to furnaces required to convert from piped propane to natural gas were paid by FortisBC, the question 
did not specifically state that repairs had to be paid by the homeowner.  
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Table 89: Made Repairs to Gas Furnaces in the Last Three Years by Region (%) 

 LM INT VI W FN 
2012 
FEU 

Yes – Gas furnaces 1 19.1 15.9 17.0 28.6 21.7 18.0 

Yes – Gas boilers 2 32.3 24.3 19.6 20.0 37.4 30.7 
1 Base – households with gas furnaces (Base =2,430). 
2 Base – households with gas boilers (Base = 258) 

 
 

Figure 24 shows that unsurprisingly the likelihood of gas furnaces and gas boilers needing repair increases 
with the age of the space heating unit. While only one-in-ten (11%) of gas furnaces less than 5 years old 
had some form of repair during the last 3 years, the repair rate for for furnaces 5 to 9 years old was two-
in-ten (19%), and three-in-ten (30%) for furnaces that are 10 to 14 years old. The need for repairs peaks 
for gas furnaces aged 15 and 19 years, with four-in-ten (39%) of furnaces in this age group having had 
repairs in the last three years. Possibly because they already incurred repairs that extended their lifespan, 
the likelihood of repair declines somewhat for furnaces 20 years and older. All calculations use the revised 
furnace and gas boiler data. 
 

Figure 24: Incidence of Gas Furnace and Boiler Repairs by Equipment Vintage 
Repairs Made Within the Last Three Years 

 
 
Compared to gas furnaces, the incidence of repairs for gas boilers is higher, in some cases considerably 
higher, for most equipment age ranges. Almost one-quarter (23%) of gas boilers less than 10 years of age 
required repairs during the last three years. The incidence of repair jumps for boilers aged 10-14 years 
(53%) and 15-19 years (74%). Similar to gas furnaces, the incidence of repair for boilers in their third 
decade of service declines. 
 
Furnace and Boiler Repair Costs 
 
Respondents with gas furnaces or gas boilers that required repair during the last three years were asked 
to indicate how much was spent on repairs during that period.  
 
A first pass of the data for gas furnaces show expenditures ranging from a low of a few dollars to 
thousands of dollars. Further review of the data by age of furnace strongly suggested that some 
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respondents had counted the installation cost for a new furnace as a repair cost. To counter this, Tukey’s 
method was used to determine outliers in the repair cost data set. The result of this analysis led to the 
exclusion of amounts exceeding $1,500 from the analysis.  
 
Median and mean (average) repair costs, excluding outliers, for gas furnaces are summarized in Table 90. 
The average cost of furnace repairs during the last three years for FEU customers was $377, with the 
median repair cost being $300.   
 
Table 90: Repair Costs Last Three Years – Gas Furnaces ($) 

Repair Costs LM INT VI W FN 
2012 
FEU 

Unweighted base 1,2 157 228 80 8 24 994 

Median $300 $300 $300 $350 $300 $300 

Mean $395 $334 $357 $380 $402 $377 

Standard deviation $496 $186 $203 $47 $98 $306 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
2 Excludes extreme outliers (expenditures exceeding $1,500) 

 

 
Repair costs for gas boilers were analyzed for outliers in a manner consistent with that used for gas 
furnaces. Extreme outliers (expenditures of $2,000 or more based on Tukey’s method of outlier 
determination) were removed. Median and mean (average) repair costs, excluding outliers, for gas 
furnaces are summarized in Table 91. The average cost of gas boiler repairs during the last three years 
was $588, with the median repair cost being $400. Regional results are not provided due to small sample 
sizes.  
 
Table 91: Repair Costs Last Three Years – Gas Boilers ($) 

Repair Costs 
2012 
FEU 

Unweighted base 1,2 82 

Median $400 

Mean $588 

Standard deviation $652 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
2 Excludes extreme outliers (expenditures exceeding $2,000) 

 
 

Heating System Maintenance Behaviours 
 
The frequency with which households undertake several common maintenance behaviours for gas 
furnaces were queried: 
  

 changing the furnace filter regularly 

 servicing the heating system annually using a contractor 

 servicing the heating system annually without using a contractor (homeowner) 
 
Respondents were asked to indicate whether they always, usually, occasionally or never did each of the 
three behaviours. Respondents were allowed to specify “don’t know” or “not applicable”. The findings are 
summarized in Table 92 (next page).  
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Table 92: Frequency of Heating System Maintenance Behaviours (%) 
Rows Sum Across 

Heating System Maintenance Always Usually 
Occasion- 

ally 
Never DK Total 

Change furnace filter regularly 62.1 22.9 9.9 3.9 1.2 100.0 

Service heating system 
annually by contractor 

24.0 19.5 30.6 23.5 2.4 100.0 

Service heating system 
annually myself 

14.5 10.1 14.0 59.8 1.6 100.0 

 
 A minority of respondents (39%) had their heating system serviced annually, either by a contractor (24%) 
or by servicing the equipment themselves (15%). Over one-in-seven (15%) never had the equipment 
serviced. 
 
6.4.9 Furnace Fan Blower Motors – Types and Operations 
 
Respondents with gas furnaces were asked a series of questions about their furnace blower motors to 
better understand both the type of blower motors in use and how they are used during the year. 
 
Three-in-ten (29%) of FEU respondents with a natural gas furnace indicated their furnace has a variable 
speed or electronically controlled blower motor (Table 93). Of note, four-in-ten (41%) did not know the 
type of blower motor on their furnace.  
 
 Table 93: Incidence of Variable Speed Furnace Fan Motors by Region (%) 

Does furnace have a 
VSD blower motor? 

LM INT VI W FN 
2012 
FEU 

Unweighted base 1,2 554 1332 337 27 82 2332 

Yes 29.8 31.7 16.3 22.2 17.1 29.4 

No 30.3 28.6 31.2 18.5 29.3 29.8 

DK 39.9 39.7 52.5 59.3 53.7 40.8 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
2 Asked only of those with a gas furnace or boiler. 

 
Regardless of whether they knew the furnace blower motor type, respondents with gas furnaces were 
asked about how often their furnace blower motor operates (runs). Respondents were asked to choose 
the best answer from the following list: 
 

 only when furnace is operating  

 only when furnace or air conditioning is operating  

 continuously during the heating season 

 continuously during the heating and cooling season 

 continuously year round 
 
The results, summarized in Table 94 (next page), show that a majority (63%) of respondents with gas 
furnaces only operate their furnace blower motors when the furnace is providing heat.  The next most 
frequent response was when either the furnace or the air conditioner (AC) is operating (19%). Six percent 
(6%) indicated their furnace fan operates continuously all year. Some regional variations are worth noting, 
particular for the Interior and Fort Nelson regions where the higher incidence of central air conditioning is 
evident.  
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Table 94: Furnace Fan Blower Motor Operating Behaviours by Region (%) 
Gas Furnaces Only 

When does your furnace fan operate? LM INT VI W FN 
2012 
FEU 

Unweighted base1 567 1353 345 27 82 2374 

Only when furnace is operating  70.2 45.6 78.8 81.5 69.5 63.4 

Only when furnace or AC is operating  9.7 39.7 8.7 3.7 15.8 18.7 

Continuously during the heating season 3.9 2.1 1.4 3.7 7.3 3.2 

Continuously during heating and cooling season 3.4 2.8 2.9 -- 1.2 3.1 

Continuously year round 6.5 5.5 3.8 7.4 2.4 6.0 

Total 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding. 

 
 
Those respondents who indicated the blower fan on their gas furnace did not operate continuously all 
year were asked whether they sometimes turned on the furnace fan to provide ventilation in the house. 
Those who indicated they did this were then asked to indicate the approximate number of weeks in the 
year that they manually used their fan to provide ventilation. The findings for these two questions are 
summarized in Table 95 and Table 96. 
 
Approximately one-in-five (18%) of households with a gas furnace sometimes turn on their furnace 
blower motor to provide ventilation for part of the year.  
  
Table 95: Use of Furnace Fan for Ventilation for Part of the Year by Region (%) 
Gas Furnaces Only  

Furnace fan used for 
ventilation? 

LM INT VI W FN 
2012 
FEU 

Unweighted base 1 567 1353 345 27 82 2374 

Yes 17.3 20.2 21.4 23.1 18.3 18.4 

No 76.0 74.2 74.8 69.3 79.3 75.4 

Total 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding. 

 
Respondents with gas furnaces used their furnace fans to provide ventilation for an average of one-
quarter (13 weeks) of the year. The median value was 8 weeks. Average usage is similar among all regions 
(12 to 14 weeks) with the exception of Whistler (very small sample).  
 
Table 96: Use of Furnace Fan for Ventilation by Region (Number of Weeks)   
Gas Furnaces 

Furnace fan used for 
ventilation (weeks) 

LM INT VI W FN 
2012 
FEU 

Unweighted base 1  94 255 69 6 15 439 

Median 8.0 8.0 5.0 4.0 10.0 8.0 

Mean 13.9 12.3 12.9 6.0 12.3 13.3 

Standard deviation 24.0 9.8 11.8 1.4 3.6 14.2 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
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6.5 Programmable Thermostats 
 
Six-in-ten (61%) of FEU residential customers use a programmable thermostat in their home, up from 
2008 (55%) (Table 97). Regionally, usage is highest in the Interior and Lower Mainland (63% and 62%), 
while Whistler has the lowest use of programmable thermostats (44%).  
 
Table 97: Use of Programmable Thermostats by Region (%) 

Use programmable 
thermostat? 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base  778 1689 727 83 103 3380 2188 

Yes 62.2 62.9 53.1 43.9 47.9 61.3 54.6 

No 36.8 36.2 46.1 52.4 51.1 37.7 44.2 

DK 1.0 0.9 0.8 3.7 1.0 1.0 1.2 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
Data on programmable thermostat use by dwelling type and tenancy status (own versus rent) is 
summarized in Table 98. Usage among the six dwelling types is highest among single family detached 
homes (63%) while apartments / condominiums have proportionately fewer units with programmable 
thermostats (29%). Owners are significantly more likely than renters to use a programmable thermostat 
(62% versus 33%). The incidence of programmable thermostats is influenced, in part, by the type of 
heating system present.  
 
Table 98: Use of Programmable Thermostats by Dwelling Type and Tenancy Status (%) 

Use programmable 
thermostat? 

Single 
Family 

Detached 
Duplex 

Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other Own Rent 

Unweighted base 2746 151 205 54 118 58 3250 84 

Yes 63.1 54.3 60.7 28.7 48.6 38.7 62.1 33.1 

No 35.9 42.4 39.3 69.9 49.8 60.3 36.9 63.2 

DK 1.0 3.3 -- 1.4 1.6 1.0 0.9 3.7 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 
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7 DOMESTIC HOT WATER 
Domestic water heating (DWH) represents the system of providing hot water for domestic uses such as 
clothes washing, dish washing, showers, baths, and the like. Respondents to the 2012 REUS were asked a 
series of questions regarding their hot water heating system, including type and age of equipment, fuels, 
and replacement and fuel switching behaviours. Findings from past FEU REUS surveys strongly suggested 
that some survey respondents had difficulty in accurately identifying the fuel used for domestic water 
heating and the type of hot water heater equipment used to provide hot water. Given this, the DWH 
section of the 2012 REUS questionnaire was restructured and refined to improve the ability of 
respondents to accurately describe their DWH systems. As will be discussed, the results show that 
improvements to this end have been made but the topic remains a difficult one for some survey 
respondents. 
 
7.1 Penetration and Saturation 
 
The proportion of households with in-home DWH systems (any fuel), including penetration and saturation 
rates for domestic water heaters, are summarized in Table 99. Over nine-in-ten (93%) of respondents 
indicated their dwelling has a domestic water heater. The remainder (7 %) have their domestic hot water 
centrally provided (i.e., from outside their unit). This proportion of centrally provided hot water is 
significantly higher than that recorded in 2008 (4%), but comparable to the proportion recorded in the 
2002 survey. Differences in the proportion of households without a domestic hot water heater between 
2008 and 2012 may be due to differences in the sample plan for the two surveys and/or differences in the 
proportion of non-responses for the two surveys.37  
 
Table 99: Hot Water Heater (Any Fuel) Penetration and Saturation by Region 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 1 793 1707 752 85 104 3441 2186 2604 1423 1610 

Penetration (%) 92.1 94.3 96.1 97.6 94.3 93.1 96.5 92.7 96.3 94.6 

Saturation 2 1.03 1.04 1.05 1.35 1.03 1.04 1.03 1.03 1.03 1.03 

Households with >1 
water heater (%) 2 

2.7 3.7 5.0 31.7 3.0 3.3 3.1 3.0 3.0 2.7 

Installed new water in 
past five years (%) 2 

41.0 37.8 43.8 53.8 28.2 40.5 38.3 40.0 37.6 37.2 

No hot water heater in 
residence (%) 

7.9 5.7 3.9 2.4 5.7 6.9 3.5 7.3 3.7  5.4 3 

1 
Treats missing responses as zeros. This ensures consistency with past surveys.

 

2 Excludes missing responses and respondents living in apartments, row houses and townhouses where hot water is centrally provided. 
3 Treated non-response as zero. When non-responses are excluded, the percentage of FEI customers with no water heater decreases to 4.9%. 

 
Regionally, Vancouver Island customers have statistically significant higher penetration of DWH heaters 
than the Lower Mainland (96% versus 92%). All other differences in penetration between regions are not 
statistically significant. 
 
Saturation rates for households with at least one DWH heater are comparable to those observed in 2008 
(1.04 units, on average, per home in 2012 versus 1.03 in 2008). The saturation rates reflect a small 

                                                           
37

 The 2008 REUS survey treated non-responses the same as if the respondent had indicated domestic hot water was centrally 
provided. In contrast, the 2002 REUS treated non-responses as non-responses (i.e., did not assume it meant centrally provided 
domestic hot water). It is not possible to isolate non-responses from the “no water heater” responses in the 2008 REUS dataset. 
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proportion of homes that have more than one DWH unit three percent of FEU residential customers).  As 
observed in the 2008 REUS, Whistler dwellings are significantly more likely to have multiple DWH units 
(32%). In 2008, this was attributed to the high proportion of homes in the community that have a 
secondary suite.38 Indeed, one-in-five (20%) of Whistler respondents to the 2012 REUS indicated their 
dwelling has a secondary suite, significantly higher than other regions. Saturation rates for FEI customers 
in 2012 are unchanged from 2002.  
 
Four-in-ten (41%) of FEU residential customers installed a domestic hot water heater in the last five years, 
not significantly different from the 2008 REUS (38%).  This is equivalent to an average replacement rate of 
8% per year, and an average water heater life of over 13 years.  
 
Penetration and saturation rates for hot water heaters (any fuel) by dwelling type are presented in Table 
100. As was the case in the 2008 REUS, a small percentage of respondents (5%) in single family detached 
dwellings indicated they do not have a hot water heater in their residence.39A similar result was observed 
for mobile homes (8%). In some cases, this may be due to the presence of combination boilers (a single 
unit providing both heat and domestic hot water). 
 
In contrast to SFDs and mobile homes, it was expected that a proportion of apartments / condominiums, 
row and townhouses, and to a much lesser degree, duplexes, would not have a DWH heater in their 
residence.  Indeed, six-in-ten (58%) of apartments / condominiums and one-in-eight (12%) of row / 
townhouses indicated their unit does not have a DWH heater. Of note, over one-in-eight (14%) of 
respondents living in duplexes indicated they do not have a domestic hot water heater. The latter, like 
that of SFDs, may reflect a degree of misclassification by the survey respondent. 
 
Table 100: Hot Water Heater (Any Fuel) Penetration and Saturation by Dwelling Type 

 
Single 

Family 
Detached 

Duplex 
Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 1 2796 154 207 56 119 59 

Penetration (%) 94.9 86.0 87.9 42.2 91.7 84.9 

Saturation 2 1.04 1.03 1.00 1.00 1.02 1.04 

Households with >1 water 
heater (%) 2 

3.8 3.1 0.0 0.0 1.7 3.6 

Installed new water in 
past five years (%) 2 

40.9 40.0 38.2 53.7 32.0 29.1 

No hot water heater in 
residence (%) 

5.1 14.0 12.1 57.8 8.3 15.1 

1 Treats missing responses as zeros. This ensures consistency with past surveys. 

2 Excludes missing responses and respondents living in apartments, row houses and townhouses where hot water is centrally provided. 

*  
Questions about domestic hot water equipment and fuels from this point on in the survey were directed 
only to households with an in-home DWH system. Respondents living in apartments, townhouses and 
other complexes where DWH is provided centrally were skipped forward in the survey and, for obvious 
reasons, not asked questions about their DWH equipment or fuels.  
 

                                                           
38

 Sampson Research (2008), p. 7-1.  
39

 The 2008 REUS survey had 3% of respondents in SFDs that reported not having a hot water heater in the dwelling. 
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7.2 Average Age of Hot Water Heaters 
 
Table 101 summarizes the mean (average) age of the first and second hot water heaters, regardless of 
type or fuel. The average age of the first water heater in the FEU service region is 6.6 years, with regional 
variations from a low of 5.0 years for Whistler customers to a high of 7.4 years for Fort Nelson customers.  
 
Table 101: Average Age of Hot Water Heaters (Any Fuel) by Region (Years) 

DWH Age LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base1 634 1384 649 76 76 2819 1656 2094 1026 1528 

Average age of first water 
heater (years) 

6.4 7.1 6.0 5.0 7.4 6.6 7.1 6.7 7.3 7.5 

Average age of second 
water heater (years) 

11.9 7.5 7.3 5.3 7.3 8.1 6.7 8.2 6.2 8.5 

1 Unweighted base for first water heater only. 

 
The mean (average) age of the first water heater is significantly lower than the average from the 2008 
REUS.  
 
7.3 Water Heater Fuels 
 
Results from the 2008 REUS strongly suggested that some respondents with conventional storage tank 
hot water heaters either incorrectly specified the fuel used by their DWH tank, or the type of tank (vented 
or not vented).40 The 2012 REUS questionnaire was redesigned to improve the quality of the fuel and 
equipment data collected for DWH equipment by asking about tank venting in a question separate from 
the type (shape) of DWH equipment. Specifically, respondents who indicated their home had a 
conventional storage-style DWH tank were asked to indicate whether the tank had one of the following 
venting configurations: 
 

 vent through the side wall  

 vent through the roof 

 no vent (electric tank) 
 
The no vent category description deliberately included the term “electric tank” because tanks using 
natural gas, propane, or oil require a vent to exhaust combustion gases, whereas electric tanks do not. A 
similar question was asked of respondents who indicated they had on-demand (tankless or hybrid) water 
heaters. Again, if no vent was present, the default assumption is that the water heater uses electricity. 
 
When data on fuels and equipment characteristics for water heaters were compared on a respondent-by-
respondent basis, some degree of fuel misspecification for storage style tanks, like that identified in the 
2008 REUS, was apparent. The misspecification took the form of a mismatch between fuel (e.g., electricity 
versus natural gas) and equipment (vent or no vent) for conventional storage (tank) style DWH heaters. In 
situations where the dwelling had more than one domestic water heater, extra caution was used to 
compare first, second and third units in the order specified in the survey.41  
 

                                                           
40

 Sampson Research (2008), p.7-5. 
41

 To improve the pairings of fuels with equipment for homes with more than one water heater, the 2012 REUS questionnaire 
asked respondents to treat the water heater that provides most of the hot water for the home as the main water heater. All 
subsequent questions provided response categories for multiple units organized by heater 1 (main), heater 2, and heater 3. 
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Assuming the information provided on the presence (or lack) of a vent was the most likely to be correct 
because it could be observed by the survey respondent, data on water heater fuels for conventional 
storage tanks were adjusted for two types of misspecification: 
 

 Specifying natural gas, piped propane, or oil as the DWH fuel but indicating the tank did not have 
a vent (i.e., it is an electric tank). 

 Specifying electricity as the DWH fuel but indicating their tank had either a vent through the roof 
or side wall of the dwelling (tank uses natural gas, oil or propane). 

 
In situations where a vent was present and electricity was indicated as the fuel, the reassignment of the 
fuel to natural gas, propane or oil was first confirmed by the presence of the same fuel for space heating. 
In situations where an electric tank (no vent) was indicated but natural gas, piped propane, oil, or 
geothermal specified as the fuel, the DWH fuel was changed to electricity. In the end, 63 cases had their 
DWH fuel changed from electricity to natural gas, 16 cases had their DWH fuel changed from natural gas 
to electricity, four cases changed from geothermal to electricity, and one case changed from a non-
response to electricity.  
 
The soundness of this adjustment methodology depends entirely upon the assumption that respondents 
were able to correctly classify their hot water heating equipment based on its outward appearance. The 
fact that some respondents could not answer the question regarding the venting of their storage tank 
(e.g., answered “don’t know”) suggests they either could not easily view their DWH equipment, or chose 
not to, while completing the survey. 
 
7.3.1 Restated Domestic Hot Water Heater Fuels 
 
Data on DWH fuels, with adjustments, are summarized in Table 102. No adjustments were made to 2008 
or 2002 data because the questions are not directly comparable between surveys, making the 
reclassification methodology unsuitable for these datasets. As a result, caution is advised in comparing 
past REUS data with the 2012 adjusted results. 
 
Table 102: Hot Water Heater Fuels (Corrected) by Region (%) 
First DWH Unit 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 730 1609 723 83 98 3243 2026 2437 1291 1528 

Electricity 10.5 25.8 28.8 64.6 13.5 16.9 10.8 15.3 9.7 14.3 

Natural gas 89.0 73.3 70.5 34.1 86.5 82.5 88.8 84.2 90.1 84.7 

Piped propane 0.1 -- -- -- -- 0.1 0.1 0.1 0.0* 0.2 

Other 1 -- 0.4 0.4 1.2 -- 0.2 0.2 0.1 0.2 -- 

NR 0.3 0.5 0.3 -- -- 0.3 -- 0.3 -- 0.9 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

* Value less than 0.1% 
1 

Includes bottled propane, solar, geothermal, and oil.  
Totals may not sum due to rounding. 

 
Natural gas is the most common DWH fuel for FEU customers (83% of first DWH heaters). Natural gas 
shares by region vary from Whistler (34%) to the Lower Mainland (89%). One-in-six (17%) of FEU 
customers use electricity for DWH. Fuels other than electricity or natural gas, included piped propane, 
bottled propane, oil, solar, and geothermal, individually and collectively. These other fuels accounted for 
one percent (1%) or less of all DWH heaters. 
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To better understand whether DWH fuel shares are changing in new construction, the relationship 
between dwelling vintage and DWH fuel shares were explored for single family detached (SFD) dwellings 
in Table 103. The proportion of SFDs that use natural gas as their DWH fuel (first unit) is highest for SFDs 
constructed between 1986 and 2005 (87%). Over eight-in-ten SFDs constructed prior to this time use 
natural gas for their DWH; however, SFDs constructed since 2005 are significantly less likely to use natural 
gas (66%) for DWH heating and more likely to use electricity (33%).  DWH fuel shares by dwelling vintage 
for dwelling types other than SFDs are not reported because of small sample sizes. 
 
Table 103: Hot Water Heater Fuels (Corrected) for First DWH Unit – SFDs by Vintage (%) 

 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 - 

2005 
2006 or 

later 
Age Un-
known 

Unweighted base 1 329 782 473 497 367 140 29 

Electricity 19.5 15.4 19.8 12.2 15.2 33.2 23.9 

Natural gas 80.2 84.5 79.7 87.7 84.7 65.8 76.1 

Piped propane -- -- 0.5 -- -- -- -- 

Other 2 0.3 0.1 -- 0.1 0.1 1.0 -- 

NR 0.1 0.6 0.1 0.4 0.2 0.3 -- 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only 
2 Includes bottle propane, solar, geothermal, and oil.  
Totals may not sum due to rounding 
 

 
7.3.2 Solar Pre-Warming and DWH 
 
A very small percentage (2%) of FEU customers (any DWH fuel) use solar energy to pre-warm or 
supplement their main DWH water heating process (Table 104). A similarly small percentage was 
recorded in 2008. Differences between the regions are not significant at the 95% confidence level. 
 
Table 104: Solar Assist for Pre-Warming the First DWH Unit (Any Fuel) by Region (%) 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 718 1562 701 82 96 3159 1928 

Use solar assist 2.2 1.2 1.3 -- -- 1.8 0.8 

No assist 97.8 98.8 98.7 100.0 100.0 98.2 99.2 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
7.4 Fuel Switching 
 
All respondents with DWH equipment in their home or suite were asked whether they switched the fuel 
used to provide domestic hot water in the last five years. In past end-use surveys, the proportion that 
switched fuels was small (typically 5% or less). The 2012 REUS, however, recorded an incidence of 
switching several magnitudes greater than the historical estimates, suggesting a problem with the 
question wording and/or its interpretation by respondents.  
 
All respondents who switched fuels were asked to indicate their previous DWH fuel. This allowed 
comparison with the current DWH fuel to see whether a change had occurred. These comparisons 
confirmed that the vast majority of respondents who reported a fuel change did not change their DWH 
fuel. It is not clear why the question was misinterpreted. Its wording was the same as the 2008 
questionnaire although placement of the question in the DWH section in the 2012 questionnaire was 
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changed. The data on fuel switching were adjusted to exclude respondents whose current and past fuels 
were the same. 
  
Table 105 summarizes the restated data on DWH fuel switching. Two percent (2%) of FEU customers 
switched DWH fuels in the last five years, up from one percent (1.1%) in 2008. Regionally, the percent 
that switched DWH fuels varies from a low of two percent in the Lower Mainland, Interior, and Fort 
Nelson to one-in-five (21%) in Whistler. The higher percentage for Whistler is most likely due to the 
town’s recent switch to natural gas from piped propane. Four percent of Vancouver Island gas customers 
reported switching DWH fuels in the last five years. 
 
Table 105: Change in DWH Fuel Last Five Years by Region (%) 
Restated Data 

Changed DWH Fuel 
Last Five Years? 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 728 1595 715 82 97 3217 2004 2420 1278 1516 

Yes 1.9 2.3 3.9 21.0 2.0 2.3 1.1 2.0 0.5 5.7 

No 98.1 97.7 96.1 79.0 98.0 97.7 98.9 98.0 99.5 94.3 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 
* Value less than 0.1% 

 
The relative proportions of current versus previous DWH fuels for households who switched DWH fuel in 
the last five years are summarized in Table 106. All data are expressed as a percent of all respondents 
who changed DWH fuels in the last five years.  
  
Table 106: Change in Water Heating Fuel during Past Five Years (%) 

Previous 
fuel  

Current fuel  
Electricity 

Natural 
Gas 

Piped 
Propane 

Oil 
All 

Previous 
Fuels 

Unweighted base 1 42 34 11 2 89 

Electricity -- 42.2 0.3 -- 42.5 

Natural gas 52.7 -- 1.5 1.6 55.8 

Oil -- 0.8 -- -- 0.8 

Other 0.9 -- -- -- 0.9 

All Current Fuels 53.6 43.0 1.9 1.6 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 

 
Fifty-four percent (54%) of households who changed DWH fuels switched from electricity to something 
else. Of these, almost all (53%) switched from electricity to natural gas. In comparison, over four-in-ten 
(43%) switched from natural gas to something else with the majority (42%) switching to electricity. All 
remaining current and previous fuel combinations are small (representing 2% or less of DWH fuel 
switchers). While the number of fuel switchers is low (n=89), the data show the proportion switching from 
natural gas to something else only somewhat outweighed the proportion switching to natural gas. The 
data suggest the impact of fuel switching for DWH is effectively neutral. 
 
7.5 Water Heater Equipment 
 
Respondents to the 2012 REUS were asked to identify the equipment used to provide their domestic hot 
water. A list of common and less common DWH equipment types was provided. These included: 
 

 Conventional storage (tank) 
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 On-demand (tankless) 

 Hybrid on-demand (uses small storage tank) 

 Combined space and water heater 

 Hybrid heat pump water heater (tank) 
 
To help in the correct classification of some newer DWH equipment 
types, participants in the 2012 REUS were provided with additional 
information about on-demand water heaters and hybrid heat pump 
water heaters (Figure 25). 
 
Respondents with conventional storage (tank) water heaters (first, 
second and/or third units) were asked whether the units had a vent 
(metal or plastic) and where the vent discharged (roof or sidewall). 
 
7.5.1 Penetration Rates 
 
Penetration rates for domestic hot water heater equipment, regardless of whether they are the 
household’s main, secondary or tertiary unit, are summarized in Table 107 with comparison to 2008 data. 
Slight differences between the two surveys exist so some caution is advised in the interpretation of 
changes between the two years. 
 
Table 107: Hot Water Heater Type Penetration Rates by Region (%) 
Includes First, Second and Third Water Heaters 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 730 1609 723 83 98 3243 1963 

Conventional storage tank  90.6 93.6 91.0 91.8 96.1 91.4 82.9 

Vent through side-wall  15.0 9.6 16.8 12.0 10.4 12.3 12.4 1 

Vent through roof 51.8 48.4 37.3 14.8 62.5 45.7 56.5 

No vent (electric) 9.2 24.2 27.4 57.5 12.3 22.0 14.0 

DK 14.5 11.3 9.5 7.4 12.3 11.4 n/a 

On-demand (tankless)  3.5 2.4 5.0 2.7 1.2 3.4 
2.7 2 

Hybrid on-demand (small tank) 0.8 0.5 0.9 -- -- 0.7 

Combined space and water heater 1.3 0.4 0.7 0.9 -- 1.0 0.7 

Hybrid heat pump heater (tank) 0.4 0.4 0.1 0.9 -- 0.4 n/a 

DK 3 3.4 2.6 2.3 3.7 1.2 3.0 13.6 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1 Includes condensing hot water heaters 
2 On-demand water heaters with and without small tanks not differentiated in the 2008 REUS 
3
 Represents uncertainty across all DWH types, including conventional storage tanks. 

 Totals may not sum due to rounding. 
 

Over nine-in-ten (91%) FEU customers had a conventional storage tank. This style of water heater 
dominates in all regions. When detail on the presence and type of vent is considered, just under one-half 
(46%) have a traditional roof vent; one-in-eight (12%) have a side vent, and over one-in-five (22%) have no 
vent (electric tank implied). One-in-ten (11%) of respondents with a conventional storage tank did not 
know whether their tank was vented. 
 
Tankless on-demand units (3%) and hybrid (1%) versions equipped with a small expansion tank represent 
a tiny portion of the overall DHW market. Venting data for on-demand water heaters are not reported 
due to the small number of responses received. Data from the 2008 REUS indicated on-demand units (no 

Tankless & Hybrid On-Demand Water 
Heaters 

On-demand (tankless) water heaters, also 
known as instantaneous water heaters, are 

compact units that provide hot water on 
demand. Hybrid on-demand models use a 
small storage tank to reduce temperature 

fluctuations during use.  
 

Hybrid heat pump water heaters combine a 
heat pump with an electric hot water tank 

to improve energy efficiency. 

 

Figure 25: Explanatory Text Box – Water 
Heater Types  
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differentiation by tankless or small expansion tank) represented less than three percent (2.7%) of units in 
2008, suggesting only a slight increase in the penetration of these units in the last four years  
 
7.5.2 Saturation Rates by Type of Water Heater 
 
Saturation rates for hot water heaters, by water heater type, are summarized in Table 108 with 
comparisons to 2008. As the 2008 REUS identified difficulties that respondents had in correctly identifying 
the venting for the conventional tanks, caution is advised in comparing the 2012 results with those of 
2008.  
 
Table 108: Hot Water Heater Type Saturation by Region 
Includes First, Second and Third Water Heaters 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 5 698 1543 695 80 96 3112 1692 

Conventional storage tank  0.96 1.00 0.97 1.27 1.01 0.97 0.97 

Vent through side-wall  0.19 0.12 0.20 0.18 0.12 0.15 0.15 1 

Vent through roof 0.66 0.59 0.45 0.22 0.74 0.56 0.67 

No vent (electric) 0.12 0.29 0.33 0.86 0.15 0.27 0.17 

On-demand (tankless)  0.04 0.03 0.05 0.04 0.02 0.04 
0.03 2 

Hybrid on-demand (small tank) 0.01 0.01 0.01 -- -- 0.01 

Combined space and water heater 0.01 0.00* 0.01 0.01 -- 0.01 0.01 

Hybrid heat pump heater (tank) 0.00* 0.00* 0.00* 0.01 -- 0.00* n/a 

* Saturation less than 0.01 
1 Includes condensing hot water heaters 
2 On-demand water heaters with and without small tanks not differentiated in the 2008 REUS 
Totals may not sum due to rounding. 

 
The saturation rate for conventional storage style tanks is 0.97, unchanged from 2008. Saturation rates 
for conventional tanks by region, varies from a low of 0.96 for Lower Mainland to 1.27 for Whistler. 
Saturation rates for on-demand water heaters remain low (less than 0.05).  
 
7.5.3 Water Heater Sizes 
 
Table 109 summarizes the distribution of conventional storage water heater tank sizes by units with 
either a side or roof vent, no vent (electric) and those not specifying their tank’s vent specifics. 
Respondents were asked to answer this question thinking about the largest tank in the house. 
 
Table 109: DWH Tank Sizes – Largest Tank in the Home (%) 

 
With Roof 

Vent 
With Side- 
Wall Vent 

No Vent 
(Electric) 

Venting 
Unknown 

2012 
FEU 

Unweighted base 1476 379 661 351 2867 

10 imperial gallons (46 litres) 0.6 3.2 1.1 1.5 1.2 

33 imperial gallons (150 litres) 28.0 21.7 11.5 16.7 22.8 

40 imperial gallons (182 litres) 49.7 42.6 47.8 22.3 44.4 

60 imperial gallons (273 litres) 10.3 12.5 15.3 7.5 11.0 

Other  2.7 5.4 5.7 3.4 3.7 

DK 8.7 14.5 18.7 48.6 16.9 

Total 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 
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The most common size is 40 gallons (44% of all responses), followed by 33 gallon tanks (23%), and 
60 gallon tanks (11%). Of note, nearly one-in-five (17%) of respondents did not know the size of their tank.  
 
7.6 Water Heater Installations 
 
Table 110 shows that the proportion of households installing domestic hot water heaters during the last 
five years (41%) is statistically unchanged from that recorded during the last two REUS surveys (38% - 
39%).  
 
Table 110: New DWH Heater Installations Last Five Years by Region (%) 

Installed Water Heater 
Last Five Years? 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 727 1588 714 81 98 3208 2011 2413 1283 1525 

Yes 41.0 37.8 43.8 53.8 28.2 40.5 38.3 40.0 37.6 39.3 

No 59.0 62.2 56.2 46.2 71.8 59.5 61.7 60.0 62.4 57.5 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 
* Value less than 0.1% 

 
Reasons for installing a water heater are summarized in Table 111. Consistent with past REUS surveys in 
2008 and 2002, the most common reasons are water heater failure (60% of respondents who installed a 
hot water heater in the last five years), and anticipation that the water heater would fail (23%). 
 
The proportion (9%) installing a new water heater because they wanted a more efficient unit remained 
the same as in 2008 and 2002.  The 2002 REUS data includes multiple responses so comparisons with 
2008 and 2012 data should be made with caution. 
 
Table 111: Reasons for Installing a New Water Heater in Last Five Years (%) 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI  

Unweighted base1 296 595 311 42 27 1271 730 918 421 583 

Water heater had failed 61.1 58.2 56.6 52.4 55.6 59.8 65.1 60.3 66.1 67.3 

Anticipated water heater failure 22.0 23.4 24.1 33.3 25.9 22.6 17.5 22.4 17.5 16.8 

Wanted more efficient water 
heater 

9.1 8.7 5.1 -- 11.1 8.5 9.2 9.0 9.6 3.7 

New home 2.4 3.4 4.8 7.1 3.7 2.9 4.4 2.7 4.1 6.7 

Needed more hot water 1.0 1.2 1.3 -- -- 1.1 0.8 1.1 0.7 2.9 

Wanted to change to gas 0.3 0.3 1.9 -- -- 0.5 1.5 0.3 0.6 2.3 

Wanted faster hot water 
recovery 

0.3 0.2 -- -- -- 0.3 0.3 0.3 0.3 1.0 

Wanted an environmentally 
friendly fuel  

-- 0.3 0.6 -- -- 0.2 -- 0.1 -- 0.5 

Wanted a cheaper fuel -- 0.3 0.3 2.4 -- 0.1 0.2 0.1 0.1 0.8 

Other 3.7 4.0 5.1 4.8 3.7 4.0 1.0 3.8 0.9 2.8 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 -- 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only 
Totals may not sum due to rounding. 
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7.7 Showerheads, Aerators, and Miscellaneous Hot Water Appliances 
 
The 2012 REUS asked respondents to indicate how many showerheads, low flow showerheads, water 
heater blankets, instant hot water dispensers, and bathroom and kitchen aerators are installed in their 
home. The results, expressed in terms of penetration and saturation rates, are summarized in Table 112.  
 
Table 112: Hot Water Appliances by Region (%) 

Hot Water Appliance LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 793 1707 752 85 104 3441 2187 2604 1423 1610 

Showerheads           

  Penetration (%) 98.4 98.1 98.4 97.6 99.0 98.3 99.4 98.3 99.4 98.6 

  Saturation 2.23 2.01 2.05 2.57 1.84 2.15 2.15 2.16 2.16 1.95 

Low flow showerheads           

  Penetration (%) 37.1 43.5 43.0 35.7 28.8 39.4 46.9 39.0 46.4 61.6 

  Saturation 0.69 0.80 0.82 0.68 0.53 0.74 0.85 0.73 0.84 1.08 

Water heater blankets           

  Penetration (%) 5.2 6.8 5.1 3.6 0.9 5.6 6.4 5.7 6.1 15.2 

  Saturation 0.06 0.07 0.06 0.05 0.03 0.06 0.08 0.06 0.08 0.16 

Instant Hot Water Dispensers           

  Penetration (%) 3.2 1.9 3.3 7.1 7.6 2.8 n/a n/a n/a n/a 

  Saturation 0.05 0.03 0.05 0.07 0.14 0.05 n/a n/a n/a n/a 

Bathroom & Kitchen Aerators           

  Penetration (%) 45.5 46.3 47.1 45.2 45.0 45.9 n/a n/a n/a n/a 

  Saturation 1.46 1.35 1.45 1.49 1.42 1.43 n/a n/a n/a n/a 

 
Data for instant hot water dispensers and aerators were new to the 2012 REUS so no data are available 
for 2008 or 2002 survey years. Additionally, respondents to the 2002 REUS with more than four 
showerheads, low flow shower heads, and/or water heater blankets could only indicate this by checking a 
box labelled “4+”. The 2008 and 2012 surveys did not constrain respondents’ answers. As a result, the 
2002 REUS saturation estimates may be understated. 
 
There are no statistically significant differences between survey years for showerhead (any type, including 
low flow) penetration and saturation. Data on low flow showerheads are provided but are considered to 
be less reliable than other data as the interpretation of “low flow” showerhead is subjective.42  
 
The penetration of water heater blankets has not varied significantly for the past three surveys. The 
relatively low incidence of water heater blankets is consistent with the gradual replacement of older 
water heaters with more efficient units. Newer water heaters are built with higher insulation levels and, 
as a result, the addition of a water heater blanket is not as cost-effective as it was with older units. 
 
The penetration of instant hot water dispensers is low at three percent (3%) of households. Bathroom and 
kitchen faucet aerators were identified in almost half (46%) of homes. Like that of low flow shower heads, 
the penetration and saturation rates for aerators are considered less reliable as most new faucets come 
equipped with aerators. There may also be an awareness issue for some households as to what is an 
aerator. 
 

                                                           
42

 The other issue confounding the interpretation of what is a low flow showerhead is that the volume of new and replacement 
showerheads has been declining over time, effectively altering what constitutes a low flow model. 
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7.7.1 Drain Water Heat Recovery Systems 
 
Three percent (3%) of REUS 2012 respondents indicated their home has a drain water heat recovery 
(DWHR) system (Table 113). These systems typically use small diameter copper piping wrapped around 
the main or most used drain pipe to capture heat from activities requiring hot water (e.g., baths, showers, 
dishwashing, etc.). The re-captured heat is then used to reduce the energy needed by DWH water. As 
these systems are relatively new, the 2012 REUS questionnaire included both a photograph and brief 
description to aid the respondents.  
 
The incidence of DWHR is highest in the Lower Mainland (4%) and lowest in Fort Nelson (1%). A significant 
proportion of respondents were uncertain (18%) as to whether their home has such a system. 
 

Table 113: Drain Water Heat Recovery Systems by Region (%) 

Drain Water HR? LM INT VI W FN 
2012 
FEU 

Unweighted base 718 1562 708 80 97 3165 

Yes 3.9 1.9 2.3 1.3 1.0 3.1 

No 76.9 83.6 81.9 89.9 77.6 79.3 

DK 19.2 14.5 15.8 8.9 21.3 17.5 

Total 100.0 100.0 100.0 100.0 100.0 100.0 
Totals may not sum due to rounding. 
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8 FIREPLACES AND HEATER STOVES 
This section summarizes data on the penetration, saturation, and use of fireplaces and heater stoves. Up 
to seven fireplace and heater stove types were queried in the 2012 REUS. They included: 
 

 Gas (decorative) 

 Gas (heater type) 

 Gas (free standing) 

 Electric 

 Wood burning fireplace 

 Wood burning stoves 

 Other 
 
To assist respondents in correctly identifying the type(s) of fireplaces and heater stoves in their home, the 
survey questionnaire included the following descriptions: 
 

 Decorative fireplaces – Provide ambiance but have little or no heating ability. The firebox is 
typically steel or masonry, and the hearth is often open to the room or equipped with opening 
glass doors. 

 Heater type fireplaces (built-ins and inserts) – These fireplaces are efficient heaters with fixed 
glass fronts and may have features such as fans and thermostatic control. They may be built-in at 
the time of construction, or inserted into an existing masonry or other fireplace as an upgrade. 

 Free standing fireplaces and heater stoves – These are stand-alone units that that can be used 
for both ambiance and heating. Gas heater stoves resemble wood stoves in appearance but use 
gas instead of wood. 

 
The same fireplace and heater stove types were queried in the 2008 REUS. 
 

8.1 Penetration and Saturation – Any Fuel 
 
Past REUS studies based the penetration and saturation of fireplaces and heater stoves on only 
households with a fireplace or heater stove. Penetration and saturation statistics for fireplaces and heater 
stoves in the 2012 REUS are now calculated using the total population regardless of whether or not they 
have a fireplace or heater stove. This places penetration and saturation data on a basis comparable to 
other end-uses discussed and analyzed in this report. Data for fireplaces and heater stoves from the 2008 
REUS survey were restated to ensure consistency.43  
 
Table 114 (next page) summarizes the penetration and saturation rates for all fireplaces and heater stoves 
regardless of type or fuel. Overall, over four-in-five (84%) of FEU residential customers have at least one 
fireplace or heater stove, statistically unchanged from 2008. Regional data show that penetration is 
highest in Whistler (100% of respondents), followed by Vancouver Island (89%), and the Lower Mainland 
(88%).  

                                                           
43

 As a result, penetration and saturation rates for fireplaces and heater stoves for 2008 will differ from those reported in the 
2008 REUS report. 
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Table 114: Fireplaces and Heater Stoves by Region 
Any Type, Any Fuel 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 783 1684 732 84 101 3384 2167 2568 1960 1610 

  Penetration (%) 87.7 72.4 89.1 100.0 56.0 83.7 84.8 83.0 84.5 81.0 

  Saturation 1.65 1.44 1.44 1.36 1.23 1.58 1.52 1.60 1.50 1.31 

 
Table 115 summarizes the penetration and saturation of fireplaces and heater stoves (any type, any fuel) 
by dwelling type. With the exception of mobile homes for which only one-third reported having a 
fireplace or heater stove, the penetration rate for all other dwelling types exceeds eight-in-ten (80%) with 
single family detached dwellings and row houses / townhouses being the most likely to have at least one 
unit (86%). 
 
Table 115: Fireplaces and Heater Stoves by Dwelling Type 
Any Type, Any Fuel 

 
Single 

Family 
Detached 

Duplex 
Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2750 152 206 53 118 57 

  Penetration (%) 85.0 80.1 86.3 81.5 33.0 77.5 

  Saturation 1.39 1.14 1.09 1.02 0.35 1.30 

 
Table 116 provides detail on the distribution of FEU customers on the basis of the number of fireplaces 
and heating stoves per dwelling. Sixteen percent (16%) of FEU residential customers do not have a 
fireplace or heating stove. Regionally, the proportion of customers without this end-use was highest in 
Fort Nelson (46%). 
 
Table 116: Number of Fireplaces and Heater Stoves per Dwelling by Region (%) 
Any Type, Any Fuel 

 LM INT VI W FN 
2012 
FEU 

Unweighted base 783 1684 732 84 101 3384 

None 12.3 27.6 10.9 0.0 43.9 16.3 

1 unit 43.2 45.0 56.7 75.3 45.3 45.2 

2 units 36.5 22.9 26.7 16.0 9.8 31.7 

3 units 5.7 3.5 4.4 3.7 -- 4.9 

More than 3 units 2.3 1.0 1.2 4.9 1.0 1.8 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding 

 
 
Figure 26 (next page) summarizes the number of fireplaces and heater stoves by dwelling type. The data 
show that four-in-ten (42%) of single family detached dwellings have only one fireplace or heater stove, 
while over three-in-ten (34%) have two, and under one-in-ten (8%) have three or more units. By 
comparison approximately two-thirds of row / townhouses (66%) and apartments / condominiums (69%) 
have only one unit.  
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Figure 26: Number of Fireplaces / Heater Stoves by Dwelling Type 

 
 

8.2 Penetration and Saturation – by Fuel 
 
Penetration and saturation rates for gas fireplaces and heater stoves are summarized in Table 117. The 
data show that over four-in-ten (43%) FEU homes have heater type gas fireplaces, statistically unchanged 
from 2008. Decorative gas fireplaces are present in one-in-five (19%) of homes. Finally, less than one-in-
ten (7%) of homes reported having a free standing gas model. Regionally, dwellings in Vancouver Island 
and Whistler have the highest penetration of heater type units (60% and 59% of homes respectively). In 
both regions one-in-ten use their fireplaces as the primary heat source. Older, gas decorative models are 
most common in the Lower Mainland (23%). 
 
Table 117: Gas Fireplace and Heater Stove Details by Region 
Base includes all households with and without a fireplace or heater stove 

Fireplace / Heater Stove 
Type 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 783 1684 732 84 101 3384 2167 

Gas (decorative)        

  Penetration (%) 23.0 12.8 12.0 10.8 8.8 19.0 18.3 

  Saturation 0.30 0.15 0.14 0.16 0.10 0.24 0.35 

Gas (heater type)        

  Penetration (%) 44.2 34.2 60.4 59.0 21.9 43.2 42.5 

  Saturation 0.59 0.42 0.71 0.73 0.23 0.56 0.61 

Gas (free standing)        

  Penetration (%) 5.6 7.2 12.4 8.4 4.9 6.8 6.0 

  Saturation 0.07 0.08 0.14 0.10 0.05 0.08 0.08 

 
 
Table 118 (next page) presents gas fireplace and heater stove penetration and saturation rates by 
dwelling type. For gas units, decorative fireplaces are most common among row houses/townhouses 

SFD Dup RH/TH Apt/Condo Mobile

>3 2.0 1.9 0.9 2.6 0.0

3 5.5 3.9 0.4 0.0 0.0

2 33.8 19.8 18.3 2.6 1.6

1 41.7 52.6 66.3 69.1 31.4

None 16.9 21.8 14.0 25.7 67.0
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(32%), followed by duplexes (25%) and single family dwellings (18%). Conversely, heater type gas 
fireplaces are most common in apartments / condominiums (61%).  
 
Table 118: Gas Fireplace and Heater Stove Details by Dwelling Type  
Base includes all households with and without a fireplace or heater stove 

Fireplace / Heater Stove 
Type 

Single 
Family 

Detached 
Duplex 

Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2750 152 206 53 118 57 

Gas (decorative)       

  Penetration (%) 17.8 24.9 32.2 18.9 0.0* 16.5 

  Saturation 0.23 0.30 0.35 0.19 -- 0.30 

Gas (heater type)       

  Penetration (%) 44.3 42.4 40.1 61.4 9.4 38.9 

  Saturation 0.58 0.52 0.45 0.64 0.10 0.54 

Gas (free standing)       

  Penetration (%) 7.6 5.2 1.4 5.6 6.4 2.2 

  Saturation 0.09 0.06 0.01 0.08 0.06 0.02 

* Value less than 0.01 

 
Table 119 presents penetration and saturation rates of gas fireplaces by dwelling vintage. The data show 
that gas heater type fireplaces are more common in newer dwellings. For example, heater type fireplaces 
are present in approximately one-third (31%) of homes built before 1950 and two-thirds (67%) of homes 
constructed since 2005. Conversely, the popularity (penetration) of decorative gas fireplaces is declining 
from 34% for dwellings constructed during 1986-95 to 15% for those constructed since 2005. These data 
reflect both new construction trends and retrofits to existing dwellings.  
 
Table 119: Gas Fireplace and Heater Stove Details by Dwelling Vintage 
Base includes all households with and without a fireplace or heater stove 

Fireplace / Heater Stove 
Type 

Before 
1950 

1950 - 
1975 

1976 - 
1985 

1986 - 
1995 

1996 - 
2005 

2006 or 
later 

Year Un-
known 

Unweighted base1 350 919 576 664 586 238 46 

Gas (decorative)        

  Penetration (%) 8.4 12.1 12.6 33.6 26.4 15.0 12.7 

  Saturation 0.08 0.15 0.15 0.44 0.32 0.20 0.30 

Gas (heater type)        

  Penetration (%) 30.6 33.2 40.4 47.4 61.0 66.9 13.7 

  Saturation 0.38 0.41 0.48 0.63 0.85 0.84 0.30 

Gas (free standing)        

  Penetration (%) 6.6 7.6 7.5 5.5 6.2 5.6 15.9 

  Saturation 0.07 0.08 0.09 0.06 0.07 0.07 0.37 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 

 
 
Table 120 (next page) summarizes penetration and saturation rates for fireplaces and heater stoves that 
use fuels other than natural gas. Wood burning fireplaces are the most common non-gas type, present in 
over one-in-five (22%) of FEU homes in 2012, with penetration of wood fireplaces highest in the Lower 
Mainland (27%). After wood fireplaces, the next most common non-gas fireplace or heater stove types 
are electric units (8% of homes) and wood stoves (5%). There has been a statistically significant increase in 
the penetration and saturation of electric fireplaces since 2008. 
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Table 120: Fireplace and Heater Stove Details by Region – Fuels Other Than Natural Gas 
Base includes all households with and without a fireplace or heater stove 

Fireplace / Heater Stove 
Type 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 783 1684 732 84 101 3384 2167 

Electric        

  Penetration (%) 7.5 9.9 6.7 1.2 13.7 8.1 5.6 

  Saturation 0.10 0.11 0.10 0.01 0.14 0.10 0.08 

Wood burning fireplace        

  Penetration (%) 26.7 16.1 11.5 22.9 12.7 22.2 24.0 

  Saturation 0.34 0.19 0.14 0.25 0.13 0.28 0.33 

Wood burning stove        

  Penetration (%) 3.8 7.8 4.4 9.6 4.9 5.0 4.7 

  Saturation 0.04 0.08 0.05 0.11 0.05 0.05 0.06 

Other        

  Penetration (%) 0.6 1.2 0.7 -- -- 0.8 0.6 

  Saturation 0.01 0.01 0.01 -- -- 0.01 0.00* 

* Value less than 0.01 

 
 
Dwelling type specific data for fireplaces and heater stoves using fuels other than natural gas are provided 
in Table 121. Among non-gas fireplaces and heater stoves, single family detached dwellings are most likely 
to have a wood burning fireplace (25% of all SFDs), followed by other (18%), and duplexes (13%). Electric 
fireplaces are notable in their penetration in row/townhouses (14%) and mobile homes (13%). The 
absence of a venting requirement and portability has made them an attractive choice. 
 
Table 121: Fireplace and Heater Stove Details by Dwelling Type – Fuels Other Than Natural Gas 
Base includes all households with and without a fireplace or heater stove 

Fireplace / Heater Stove 
Type 

Single 
Family 

Detached 
Duplex 

Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2750 152 206 53 118 57 

Electric       

  Penetration (%) 7.4 8.1 14.3 4.3 13.1 7.1 

  Saturation 0.09 0.09 0.19 0.04 0.14 0.07 

Wood burning fireplace       

  Penetration (%) 25.0 12.5 7.8 1.4 1.6 17.7 

  Saturation 0.31 0.14 0.08 0.01 0.02 0.33 

Wood burning stove       

  Penetration (%) 5.9 2.2 0.0* 1.4 1.7 3.3 

  Saturation 0.06 0.02 -- 0.01 0.02 0.03 

Other       

  Penetration (%) 0.9 0.3 0.2 1.4 0.8 -- 

  Saturation 0.01 0.00* 0.00* 0.03 0.01 -- 

* Value less than 0.01 

 
Finally, penetration and saturation rates for non-gas fireplaces and heater stoves by dwelling vintage are 
summarized in Table 122 (next page). The data show a decline in penetration of wood burning fireplaces, 
driven by municipal by-laws, and heater stoves (present in only 1% to 2% of homes built since 2005) and a 
jump in the penetration of electric fireplaces (18% of homes built since 2005). 
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Table 122: Fireplace and Heater Stove Details by Dwelling Vintage – Fuels other than Natural Gas 
Base includes all households with and without a fireplace or heater stove 

Fireplace / Heater Stove 
Type 

Before 
1950 

1950 - 
1975 

1976 - 
1985 

1986 - 
1995 

1996 - 
2005 

2006 or 
later 

Year Un-
known 

Unweighted base1 350 919 576 664 586 238 46 

Electric        

  Penetration (%) 11.6 5.7 6.9 7.7 8.1 17.8 8.3 

  Saturation 0.17 0.07 0.08 0.09 0.10 0.24 0.25 

Wood burning fireplace        

  Penetration (%) 30.5 35.8 31.7 11.8 3.6 1.7 24.3 

  Saturation 0.36 0.45 0.40 0.15 0.05 0.02 0.45 

Wood burning stove        

  Penetration (%) 4.8 7.7 6.4 3.6 2.4 1.3 8.5 

  Saturation 0.05 0.08 0.07 0.04 0.02 0.02 0.24 

Other        

  Penetration (%) 1.2 1.3 1.3 0.2 0.3 0.3 -- 

  Saturation 0.01 0.01 0.02 0.00 0.00 0.01 -- 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 

 
 
8.3 Gas Fireplaces - Ages and Features 
 
Respondents with gas fireplaces were asked to indicate the ages of their fireplaces and whether the 
fireplaces had a fixed glass front, glass doors that open, or an open hearth (no glass). These data help 
assess the efficiency level of the fireplace unit, with newer, more efficient units having fixed glass fronts. 
 
Data on the age of the first gas fireplace are summarized in Table 123. The average (mean) age of gas 
fireplaces for FEU customers is 13 years. Only slight differences in mean age between regions are 
observed, with fireplaces in Whistler and Vancouver Island tending to be younger (11 years on average for 
both) and fireplaces in Lower Mainland tending to be somewhat older (13 years). 
 
Table 123: Age of First Gas Fireplace (Years) 

Age of Gas Fireplace 
(years) 

LM INT VI W FN 
2012 
FEU 

Unweighted base 1 429 693 455 49 24 1650 

Mean 13.4 12.9 11.4 11.2 12.4 13.0 

Standard deviation 12.3 5.2 4.0 1.6 1.6 7.4 
1 

Caution is advised in interpreting data for samples of less than 50. Results are directional only. 

 

Age statistics for second gas fireplaces are provided in Table 124. Samples are smaller due to the lower 
incidence of homes with second gas fireplaces or heater stoves so caution is advised when making 
regional comparisons. Overall, the average age of the second gas fireplace is 14 years.   
 

Table 124: Age of Second Gas Fireplace (Years) 

Age of Gas Fireplace 
(years) 

LM INT VI W FN 
2012 
FEU 

Unweighted base 1 153 163 107 12 3 438 

Mean 14.5 12.8 12.1 11.7 16.0 14.0 

Standard deviation 12.1 5.2 4.0 2.0 0.3 8.1 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 

 
Of the three possible designs for gas fireplaces, three-quarters (76%) of fireplaces have a fixed glass front, 
significantly higher than fireplaces with glass doors that open (16%) , and open hearth models (8%). As 
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suggested by their design, these latter two types are older, less efficient units. These data are summarized 
in Table 125. 
 
Table 125: Gas Fireplace Characteristics by Region 
Percent of All Gas Fireplaces

1
 

 LM INT VI W FN 
2012 
FEU 

Fixed glass front 72.3 79.7 89.8 86.7 93.2 76.2 

Glass doors that open 16.2 16.8 10.1 8.3 6.8 15.5 

No glass (open hearth) 11.5 3.4 0.2 5.0 -- 8.2 

Total 100.0 100.0 100.0 100.0 100.0 100.0 
1 Includes homes with more than one gas fireplace 
Totals may not sum due to rounding 

 
 
8.4 Usage Behaviours 
 
Household use of fireplaces and heater stoves was explored in the 2012 REUS from a number of 
perspectives including weekly hours-of-use by season, role (heating, ambiance, or combination of heating 
and ambiance), and contribution to the home’s space heating load. 
 
8.4.1 Hours-of-Operation 
 
Average weekly hours-of-use for fireplaces and heater stoves by season and region are summarized in 
Table 126, with comparisons to 2008 and 2002. The data are consistent with past surveys and show that 
usage is highest during the fall and winter and lowest during the spring and summer. Winter usage 
averages 18 hours per week and fall usage averages 14 hours per week. Compared to 2008, fall usage is 
higher while winter and spring usage estimates are lower. Overall, average operating hours for fireplaces 
and heater stoves is 472 hours per year, statistically unchanged from 2008 (460).  
 
Table 126: Weekly Average Hours of Fireplace / Heater Stove Operation by Region 

Season 1 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 673 1177 634 82 56 2622 2167 1906 1960 1259 

Summer 0.2 0.7 0.3 0.4 0.9 0.3 0.3 0.3 0.3 0.6 

Fall 11.8 16.1 20.9 15.7 25.2 13.8 7.6 12.9 7.3 10.1 

Winter 15.0 21.6 26.0 31.8 33.6 17.9 20.1 16.8 20.1 20.8 

Spring 3.6 4.3 8.5 7.0 6.6 4.3 7.4 3.7 7.0 9.3 

Annual Average Hours 2 397 555 725 713 862 472 460 439 451 530 
1 Assumes each season is 13 weeks long. 
2 Average hours of operation per year 

 
Regionally, customers in Fort Nelson have the highest average annual operating hours (862 hours), 
followed by Vancouver Island (725), and Whistler (713). Lower Mainland homes with fireplaces or heater 
stoves used them the least (397 hours). 
 
Respondents to the 2012 REUS were not asked to provide hours-of-use estimates for individual fireplaces 
or heater stove types because the request it was considered onerous, particularly for homes with more 
than one fireplace or heater stove. However, over three-quarters (77%) of all dwellings with a fireplace or 
heater stove in the 2012 REUS survey have only one unit, implying the hours of operation, by season, for 
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these dwellings can be solely attributable to one particular type of fireplace or heater stove. Data for this 
subset of households are summarized in Table 127.   
 
Table 127: Average Weekly Hours of Fireplace / Heater Stove Operation by Fireplace Type 
Dwellings with only one fireplace or heater stove 

Fireplace Type 1 Summer Fall Winter Spring 
Annual 

Average 
Hours 2 

Gas (decorative) 0.2 6.8 10.5 1.5 248 

Gas (heater type) 0.4 16.9 21.5 6.5 590 

Gas (free standing) 0.3 26.3 32.5 6.7 855 

Electric 0.3 10.9 13.9 2.5 358 

Wood burning fireplace 0.0 7.4 9.0 0.9 225 

Wood burning stove 0.4 31.0 41.0 4.9 1004 

Other 0.0 19.2 34.8 13.4 877 
1 Dwellings with only one of any fireplace / heater stove type (n=2016) 
2 Annual hours of operation 

 
As expected, wood stoves are used the most, averaging 1,004 hours per year, followed by free standing 
gas heater stoves at 855 hours per year. Gas heater type fireplaces are used 590 hours per year and 
decorative gas fireplaces, consistent with a design oriented to ambiance rather than heating, are used 248 
hours per year. As a reminder, these data are only for dwellings with only one fireplace or heating stove. 
Operating hours for homes with more than one fireplace or heater stove type will likely be higher.  
 
8.4.2 Fireplace and Heater Stoves - Uses 
 
Fireplaces and heater stoves can be used to provide heat, ambiance, and for many of these units, a 
combination of heating and ambiance. For each fireplace or heater stove type, respondents to the 2012 
REUS were asked to indicate the unit‘s primary purpose. The results, by fireplace / heater stove type are 
summarized in Figure 27 (next page). 
 
For gas units, heater type fireplaces and stand-alone units are used considerably more for space heating 
(85% heating or heating and ambiance for gas heater type fireplaces, and 80% for stand-alone gas units) 
than the traditional decorative gas fireplaces (38%). Wood burning fireplaces are used very little for 
heating (35%). Wood burning stoves, in contrast, are specifically designed for space heating and the data 
confirm they are used for that purpose (88%).  
 
The 2012 REUS asked households with a fireplace or heater stove to estimate the contribution of their 
fireplace or heater stove to their dwelling’s space heating requirements. Answering this question was 
expected to be challenging for respondents with more than one space heating method, so the response 
categories were selected to improve response rates while explicitly acknowledging that precise estimates 
are not reasonable given the challenging nature of the question.  
  

 0% (none)  

 Up to 10%  

 Up to 25% 

 Up to 50% 

 Up to 75% 

 Up to 100% 
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Figure 27: Primary Purpose of Fireplaces and Heater Stoves 

 
 
Table 128 summarizes the results for this question. One-third (33%) of FEU gas customers with a fireplace 
or heater stove indicated the unit(s) do not contribute to their home’s heating requirements. A further 
third (31%) indicated their fireplace or heater stove contributed as much as ten percent (10%) of their 
home’s space heating load, while one-in-six (16%) indicated it was as much as 25% percent. Smaller 
numbers of respondents indicated the contribution to space heating was higher than this. However, one-
in-six (15%) of REUS respondents with a fireplace or heater stove indicated their unit(s) met anywhere 
from one-half to their dwelling’s entire space heating load.  
 
Table 128: Fireplace and Heater Stove Contribution to Space Heating Load by Region (%) 

Share of Space 
Heating Load 

LM INT VI W FN 
2012 
FEU 

Unweighted base 686 1202 646 83 56 2673 

0% 37.5 29.2 17.5 13.4 27.9 33.2 

Up to 10% 30.3 33.4 29.4 30.5 27.9 30.9 

Up to 25% 14.4 16.7 24.1 19.5 26.2 16.1 

Up to 50% 6.1 8.9 11.1 17.1 7.0 7.4 

Up to 75% 3.4 4.2 7.6 8.5 4.1 4.1 

Up to 100% 2.6 3.2 6.0 9.8 5.2 3.2 

DK 5.7 4.4 4.2 1.2 1.7 5.2 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding 

 
Regional differences are apparent and consistent with other data on fireplaces and heater stoves 
collected in the 2012 REUS. For example, Vancouver Island and Whistler households were most likely to 
indicate their units contributed to their home’s space heating load and to indicate contributions of up to 
50% or more. Lower Mainland customers were the most likely to indicate no contribution to space 
heating at all (38%), but the proportion of customers in this region with contributions of up to 10% and 
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25% were comparable to those in the Interior. The proportion of respondents that could not answer the 
question averaged one-in-twenty.  
 
This question was not asked in previous REUS surveys so comparisons with past data are not possible. 
 
Figure 28 explores the relationship between the design of gas fireplaces and heater stoves and their use 
to provide heat to the home. While the presence of a fixed glass front does not ensure the fireplace is 
energy-efficient, these units are more likely to be used to provide heat compared to those with opening 
glass doors or no glass (open). 
 

Figure 28: Contribution to Space Heating by Gas Fireplace Type 

 

 
 
 
It is reasonable to expect that as the number of fireplaces or heater stoves within a home increases, their 
overall contribution to space heating would increase. To explore the validity of this hypothesis, data on 
the number of fireplaces and heater stoves per home (any fuel) were compared to respondents’ 
assessments of their contribution to space heating. The results, visually summarized in Figure 29 (next 
page), suggests that there is very little difference in the contribution made to space heating between 
homes with one fireplace or heater stove versus those with two units.  
 
There are two possible explanations for this result. The first is that homes with two fireplaces and/or 
heater stoves split the contribution to space heating relatively equally between the two units. The second 
explanation is that one of the two units is used more than the other. This could be because one unit is 
more suited to space heating than the other or because one of the two units is located in a room or area 
of the home that is used relatively more than where the other unit is located. While representing 
considerably fewer homes, the presence of three gas fireplaces / heater stoves results in a modest 
increase in contribution to space heating load. Clearly, the relationship between the number of gas 
fireplaces and heating stoves in the home, and the contribution to space heating load, is not linear. 
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Figure 29: Contribution to Space Heating by Number of Fireplaces / Heater Stoves 

 
 
 
Data on the contribution of fireplaces and heater stoves to space heating requirements were explored by 
dwelling type. These data are summarized in Table 129. They show that the proportion of homes that 
indicated their fireplace contributes up to 50% of their space heating requirements does not vary greatly 
between the dwelling types. However, apartment dwellers are more likely to say their fireplace 
contributes up to 100% of their space heating. This latter outcome is consistent with the findings of the 
2008 REUS which showed that fireplaces and heater stoves play an important role in space heating for 
apartments / condominiums and, to a lesser extent, row and townhouses.44   
 
Table 129: Fireplace and Heater Stove Details by Dwelling Type (%) 

Share of Space Heating 
Load 

Single 
Family 

Detached 
Duplex 

Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 1 2227 109 170 44 45 38 

0% 32.2 40.3 44.7 10.5 10.7 27.4 

Up to 10% 32.1 24.0 22.3 24.2 13.1 37.3 

Up to 25% 16.6 13.5 12.9 8.3 25.1 16.0 

Up to 50% 7.4 4.5 8.5 13.7 6.8 8.1 

Up to 75% 3.8 4.1 4.0 10.5 19.4 9.5 

Up to 100% 2.6 6.9 3.4 31.1 5.5 0.3 

DK 5.3 6.7 4.1 1.8 19.3 1.4 

Total 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding 

 
 

                                                           
44

 The 2008 REUS found that 28% of vertical subdivision homes (apartments) considered their gas fireplace as their primary 
method of space heating. Another 39% indicated the fireplace was their second most used method of space heating. Source: 
Sampson Research (2008), pp 5-6 to 5-9. 
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Figure 30 visually compares the contribution of fireplaces and heater stoves to space heating load of the 
different dwelling types. 
 

Figure 30: Fireplace and Heater Stove Contribution to Space Heating Load by Dwelling Type 

 
 
 
8.5 Pilot Lights 
 
Over nine-in-ten (93%) of respondents with either one or two gas fireplaces indicated the fireplaces have 
a pilot light (Table 130). Approximately two to three percent did not know whether their fireplace had a 
pilot light. 
 
Table 130: Percent of Gas Fireplaces with a Pilot Light by Region (%) 

 LM INT VI W FN 
2012 
FEU 

First fireplace 91.5 93.8 96.7 98.3 96.6 92.7 

Second fireplace 91.9 93.1 96.8 84.6 100.0 92.6 

Third fireplace 87.1 82.4 90.9 75.1 -- 86.8 

 
Seven-in-ten (68%) of households with a gas fireplace equipped with a pilot light indicated they turned off 
the pilot light at least one month during the year (Table 131, next page). This compares to six-in-ten (61%) 
who reported this behaviour in the 2008 REUS. Regionally, FEU customers in the Fort Nelson (small 
sample) and Lower Mainland are the least likely to turn off their pilot lights (56% and 65% respectively), 
while Interior and Vancouver Island customers are most likely (74% and 73% respectively). Including those 
who do not turn off their fireplace pilot light, the pilot lights for fireplaces are turned off an average of 4.2 
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months per year. For just those households who turn off their pilot lights, the lights are turned off an 
average of 6.5 months per year. The latter value is significantly lower than that calculated from the 2008 
REUS. There are slight differences in question structure and wording between the two surveys so this may 
explain some the difference. Regardless, caution is advised in attributing the decrease to changes in 
household behaviour. 
 
Table 131: Gas Fireplace Pilot Light Behaviours by Region (%) 

Gas Fireplace Pilot Light Usage LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 1 466 772 532 61 27 1858 1314 

Never turn off (%) 34.6 25.0 26.3 32.8 43.6 31.4 28.2 

Turn off, one or more months per year (%) 64.8 74.2 73.0 67.2 56.4 67.9 60.7 

Average # of months turned off  
(All fireplaces with pilots) 

3.9 4.9 4.2 3.7 3.4 4.2 4.7 

Average # of months turned off  
(Fireplaces turned off at least one month) 

6.5 6.8 5.8 5.7 6.3 6.5 8.5 

1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 

 
Lighting a pilot light on a gas fireplace, furnace or hot water tank can be intimidating for some 
households. The 2012 REUS asked respondents with fireplaces that have a pilot light who typically relights 
the pilot light. Table 132 summarizes whether it is the survey respondent, another member in the 
household, contractor, or someone else.  
 
Table 132: Who Typically Lights the Fireplace Pilot Light by Region (%) 

 LM INT VI W FN 
2012 
FEU 

Unweighted base 1 297 561 379 39 16 1292 

Myself 81.5 80.6 80.7 76.9 62.5 81.1 

Contractor 1.7 4.6 5.3 2.6 12.5 2.9 

Other member of the 
household 

13.1 10.3 9.5 18.0 25.0 12.0 

Other 3.0 4.3 4.2 2.6 -- 3.5 

DK 0.7 0.2 0.3 -- -- 0.5 

Total 100.0 100.0 100.0 100.0 100.0 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
Totals may not sum due to rounding 

 
Eighty-one percent (81%) of respondents indicated they did it themselves, while another 12% indicated 
someone else in the household relit the pilot light. Only three percent indicated they use a contractor. 
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9 APPLIANCES 
Respondents to the 2012 REUS were provided with a list of cooking, refrigeration, cleaning, space heating, 
and space cooling appliances, and asked to indicate the number (quantity), and ages for each present in 
the home. The list of appliances queried in the 2012 survey is more extensive than the 2008 and 2002 
surveys, so a multi-year analysis of penetration and saturation trends is not possible for all appliances. 
 
9.1 Cooking Appliances 
 
Penetration and saturation rates for cooking appliances are summarized in Table 133. 
 
Table 133: Penetration and Saturation of Cooking and Related Appliances by Region 

Cooking Appliances LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI  

2002 
FEI 2 

Unweighted base 793 1707 752 85 104 3441 2213 2604 1439 1610 

Electric range (cook top & oven)           

  Penetration (%) 67.6 74.9 69.3 50.0 73.4 69.7 75.5 69.8 76.1 81.8 

  Saturation 0.77 0.82 0.76 0.55 0.77 0.78 0.86 0.79 0.87 0.92 

Gas range (cook top & oven)           

  Penetration (%) 21.4 15.0 18.0 22.6 20.9 19.3 17.6 19.5 16.8 15.7 

  Saturation 0.23 0.16 0.18 0.23 0.21 0.21 0.19 0.21 0.19 0.17 

Dual fuel range (gas cook top, electric oven)         

  Penetration (%) 5.0 3.1 4.5 19.0 2.8 4.5 n/a 4.4 n/a n/a 

  Saturation 0.05 0.03 0.05 0.19 0.03 0.05 n/a 0.05 n/a n/a 

Electric cook top           

  Penetration (%) 9.8 8.8 9.0 10.7 5.7 9.5 12.7 9.5 12.9 16.6 

  Saturation 0.11 0.09 0.10 0.11 0.06 0.10 0.13 0.10 0.14 0.19 

Gas cook top           

  Penetration (%) 7.1 4.8 6.9 15.5 3.8 6.4 9.6 6.4 9.6 7.0 

  Saturation 0.08 0.05 0.07 0.15 0.04 0.07 0.11 0.07 0.11 0.07 

Electric wall oven           

  Penetration (%) 14.9 10.1 11.7 23.8 3.8 13.3 13.5 13.4 13.6 n/a 

  Saturation 0.16 0.11 0.13 0.32 0.04 0.15 0.16 0.15 0.16 n/a 

Gas wall oven           

  Penetration (%) 0.9 0.8 1.2 1.2 0.9 0.9 2.6 0.9 2.7 n/a 

  Saturation 0.01 0.01 0.01 0.01 0.02 0.01 0.04 0.01 0.04 n/a 

Microwave oven           

  Penetration (%) 82.0 83.2 82.7 82.1 72.5 82.4 86.4 82.3 86.4 92.7 

  Saturation 0.93 0.91 0.91 0.92 0.81 0.92 0.98 0.92 0.98 1.01 

Gas barbeque (piped gas) 1           

  Penetration (%) 16.4 24.1 25.7 45.2 15.2 19.6 15.5 18.7 14.5 9.7 

  Saturation 0.17 0.24 0.26 0.46 0.16 0.20 0.16 0.19 0.15 0.10 

Gas barbeque (bottled gas) 2           

  Penetration (%) 48.0 46.6 41.6 34.5 56.0 47.0 48.8 47.6 49.6 63.0 

  Saturation 0.50 0.48 0.43 0.36 0.56 0.49 0.51 0.49 0.52 0.65 

Commercial grade range hood           

  Penetration (%) 15.9 15.1 17.8 20.2 16.1 15.9 n/a 15.7 n/a n/a 

  Saturation 0.17 0.16 0.18 0.20 0.16 0.17 n/a 0.17 n/a n/a 
1 This category was described as “NG barbeque” in the 2002 REUS questionnaire. 
2 This category was described as “propane barbeque” in the 2002 REUS questionnaire. 
n/a = appliance not queried 
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Data from the 2008 REUS survey strongly suggested that some respondents had trouble differentiating 
between ranges (both cook top and oven) and cook tops and ovens as separate items.45 The 2012 REUS 
clarified the category descriptions for ranges to include the words “cook top and oven” next to the 
category (e.g., “electric range (cook top and oven)” and “gas range (cook top and oven)”). Other changes 
made to the 2012 survey included the addition of dual fuel ranges consisting of a gas cook top and an 
electric oven. Despite introducing some inconsistencies with past REUS results, these changes provide a 
more accurate profile of gas cooking appliances.  
 
Reviewing the 2012 results confirms a number of trends observed in 2008. Notably, the penetration of 
electric ranges (electric cook top and oven) continues to decline in FEI homes (70% versus 76% in 2008 
and 82% in 2002). Electric cook tops are also experiencing a similar decline in popularity, (10% in 2008 
versus 17% in 2002). The decline in penetration of electric ranges and electric cook-tops appears to have 
been a direct result of the increasing popularity of gas ranges (gas cook top and gas oven) which are now 
present in one-in-five  of both FEU and FEI homes.. Dual fuel ranges (gas cook top and an electric oven) 
are present in 5% of FEU households. While their relatively popularity over time is not known, their 
inclusion in the 2012 REUS for the first time likely means that some of the decline observed in the 
penetration of gas cook tops and electric ranges may reflect more accurate classification of the respective 
appliances. 
 
Other noteworthy findings from the cooking appliance data include: 
 

 continuing decline in the popularity of microwave ovens (currently present in 82% of FEI homes, 
versus 93% in 2002), and 

 continuing growth in the penetration of piped gas barbeques (currently 19% of FEI customers, 
versus 10% in 2002) 

 
Sixteen percent (16%) of FEU customers indicated they have a commercial grade range hood, a question 
added to the REUS for the first time in 2012. At first glance, the penetration rate for this appliance is 
surprisingly high. While home improvement shows, new housing development promotions, and the DIY 
movement in general have associated the use commercial grade kitchen appliances as the de rigueur for 
premium kitchen design, the result likely overstates the true penetration rate for range hoods with the air 
flow capacity and designs comparable to those of a commercial kitchen. 
 
9.1.1 Cooking Appliances by Dwelling Vintage 
 
To explore how trends in new construction and renovation activity might be influencing the popularity of 
different cooking appliances, data on the penetration and saturation of cooking and related appliances 
are summarized by dwelling vintage in Table 134 (next page). 
 
The data show that homes constructed since 1995 are more likely than older homes to have a gas range 
(cook top and oven) or dual fuel range (gas cook top, electric oven) and commensurately less likely to 
have an electric range. Finally, the penetration of piped gas barbeques increases with the newness of the 
home.  

                                                           
45

  A detailed review of the data from the 2008 REUS found some respondents with gas ranges (gas cook top with either a gas or 
electric oven below) indicated having a both a gas cook top (standalone) and gas range. It was strongly suspected that these 
respondents did not have a gas cook top in addition to their gas range, but rather were unclear as to which category best 
represented their cooking appliance.   
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Smaller samples for some vintages, particularly homes constructed since 2005, mean that some 
differences in penetration rates between construction periods that appear counterintuitive are not 
statistically significant (i.e., within the margins of error of the estimates). This is the case with the 
penetration of gas cook tops for homes constructed since 2005 compared to homes constructed during 
the previous ten years (7.9% versus 11.9%). 
 
Table 134: Penetration and Saturation of Cooking and Related Appliances by Dwelling Vintage 

Cooking Appliances 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 - 

2005 
2006 or 

later 
Age 

Unknown 

Unweighted base1 350 919 576 664 586 238 46 

Electric range (cook top & oven)        

  Penetration (%) 60.2 76.3 79.1 72.8 57.9 55.6 65.3 

  Saturation 0.71 0.84 0.86 0.79 0.66 0.74 0.77 

Gas range (cook top & oven)        

  Penetration (%) 37.8 11.5 11.4 15.6 29.4 29.9 26.4 

  Saturation 0.42 0.12 0.12 0.16 0.30 0.34 0.32 

Dual fuel range (gas cook top, electric oven)      

  Penetration (%) 6.9 3.7 2.9 3.3 5.5 11.2 5.2 

  Saturation 0.07 0.04 0.03 0.03 0.05 0.11 0.10 

Electric cook top        

  Penetration (%) 2.5 11.0 8.8 9.3 8.8 11.8 27.2 

  Saturation 0.03 0.12 0.09 0.10 0.09 0.16 0.32 

Gas cook top        

  Penetration (%) 6.4 3.6 3.5 7.6 11.9 7.9 11.5 

  Saturation 0.06 0.04 0.03 0.08 0.12 0.08 0.17 

Electric wall oven        

  Penetration (%) 9.9 11.8 10.4 15.5 16.5 11.3 15.7 

  Saturation 0.11 0.13 0.12 0.18 0.18 0.12 0.21 

Gas wall oven        

  Penetration (%) 1.0 0.8 1.0 0.1 0.7 0.8 15.7 

  Saturation 0.01 0.01 0.01 0.00* 0.01 0.01 0.21 

Microwave oven        

  Penetration (%) 77.4 82.5 82.2 84.2 83.3 85.5 88.2 

  Saturation 0.89 0.90 0.89 0.92 0.97 1.05 0.95 

Gas barbeque (piped gas) 2        

  Penetration (%) 11.5 15.0 16.3 18.8 29.6 44.6 12.7 

  Saturation 0.11 0.15 0.16 0.19 0.30 0.45 0.18 

Gas barbeque (bottled gas) 3        

  Penetration (%) 45.8 49.3 54.5 48.3 37.9 36.2 42.9 

  Saturation 0.47 0.51 0.56 0.51 0.38 0.37 0.48 

Commercial grade range hood        

  Penetration (%) 39.2 27.2 30.4 29.4 25.4 19.5 35.5 

  Saturation 0.55 0.35 0.40 0.40 0.33 0.26 0.53 
1 

Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
2 This category was described as “NG barbeque” in the 2002 REUS questionnaire. 
3
 This category was described as “propane barbeque” in the 2002 REUS questionnaire. 

n/a = appliance not queried 
* Value less than 0.01 

 
Table 135 (next page) presents the average ages of the different cooking appliances. In the interest of 
brevity, age data for second or third appliances are not reported.  
 

FEI 2016 Rate Design Application Appendix 7-1



 

 

SAMPSON 

RESEARCH 

  

APPLIANCES 
 

 

FEU 2012 RESIDENTIAL END-USE STUDY  
JULY 16, 2014 122 

The average age of the appliance stock reflects the rate of stock turnover due to failure (influenced by the 
durability and typical lifespan of the appliance46) but also the relative popularity of the appliance in 
renovations and new construction. For example, the recent popularity of dual fuel ranges (gas cook top, 
electric oven) is reflected by the relatively young age of the appliance stock (average of 5.6 years versus 
11.6 years for electric cook tops). Similarly, the relatively young stock of gas ranges (cook top and oven) is 
consistent with their recent popularity in renovations and new construction. 
 
Table 135: Average Age (Years) of Cooking and Related Appliances by Region 
First Appliance Only 

Cooking Appliances LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI  

2002 
FEI 

Electric range (cook top & oven) 11.0 9.6 9.4 11.2 8.3 10.4 9.8 10.5 9.9 10.6 

Gas range (cook top & oven) 8.7 9.0 8.6 11.0 6.4 8.7 8.5 8.7 8.6 9.2 

Dual fuel range (gas cook top, 
electric oven) 

5.4 6.0 6.0 6.5 5.7 5.6 n/a 5.5 n/a n/a 

Electric cook top 11.7 11.4 10.8 13.8 14.9 11.6 9.2 11.6 9.0 10.0 

Gas cook top 9.2 10.2 7.8 11.4 6.8 9.3 7.0 9.4 6.8 8.5 

Electric wall oven 11.2 10.2 8.8 10.3 17.0 10.8 9.7 11.0 9.7 n/a 

Gas wall oven 8.0 7.1 7.9 1.0 -- 7.8 6.4 7.8 5.8 n/a 

Microwave oven 7.6 7.1 7.7 8.4 5.9 7.4 6.9 7.4 6.9 7.9 

Gas barbeque (piped gas) 1 5.4 6.5 6.0 6.2 5.6 5.8 6.5 5.8 6.7 5.6 

Gas barbeque (bottled gas) 2 6.2 5.9 5.3 4.9 5.5 6.0 5.4 6.1 5.4 6.7 

Commercial grade range hood 10.2 9.8 9.8 9.3 11.3 10.1 n/a 10.1 n/a n/a 
1 This category was described as “NG barbeque” in the 2002 REUS questionnaire. 
2 This category was described as “propane barbeque” in the 2002 REUS questionnaire. 
n/a = appliance not queried 

 
 
9.2 Refrigerators and Freezers 
 
Table 136 (next page) summarizes penetration and saturation rates for manual and automatic defrost 
refrigerators, and chest and upright stand-alone freezers. Manual defrost refrigerators are considerably 
less common than auto-defrost models. Chest-style freezers are more common than upright models, and 
the penetration of freezers (any type) is highest in the Interior and Fort Nelson and lowest in Whistler. 
 
The 2008 and 2002 surveys did not query refrigerators by defrost method (e.g., auto defrost versus 
manual defrost, etc.). While the 2012 data for the two styles of refrigerators and freezers have been 
summed to allow comparison with previous survey years, caution should be advised in comparing the 
2012 aggregate results with previous years due to differences in the question design. 
 

                                                           
46

 For example, the average age of ranges and refrigerators will be higher than that of microwave ovens, in part, because they last 
longer. 
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Table 136: Penetration and Saturation of Refrigerators and Freezers by Region 

Refrigerators & Freezers LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI  

2002 
FEI  

Unweighted base 793 1707 752 85 104 3441 2213 2604 1439 1610 

Refrigerator – manual defrost           

  Penetration (%) 16.0 14.4 10.8 17.9 26.6 15.0 n/a n/a n/a n/a 

  Saturation 0.20 0.17 0.13 0.21 0.31 0.19 n/a n/a n/a n/a 

Refrigerator – auto defrost           

  Penetration (%) 87.6 88.3 89.2 83.3 73.4 87.9 n/a n/a n/a n/a 

  Saturation 1.14 1.13 1.11 1.06 0.83 1.13 n/a n/a n/a n/a 

Refrigerator – any type         

  Penetration (%)1 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 97.7 

  Saturation 1.34 1.29 1.24 1.27 1.14 1.32 1.34 1.36 1.33 1.32 

Stand-alone freezer – upright         

  Penetration (%) 20.6 27.4 25.5 14.3 23.7 22.9 n/a n/a n/a n/a 

  Saturation 0.21 0.29 0.27 0.14 0.27 0.24 n/a n/a n/a n/a 

Stand-alone freezer – chest style          

  Penetration (%) 47.4 56.7 51.2 23.8 60.1 50.3 n/a n/a n/a n/a 

  Saturation 0.53 0.67 0.56 0.26 0.69 0.57 n/a n/a n/a n/a 

Stand-alone freezer – any type           

  Penetration (%) 68.0 84.1 76.7 38.1 83.9 73.2 66.7 67.1 72.9 69.4 

  Saturation 0.74 0.96 0.83 0.40 0.95 0.81 0.76 0.77 0.80 0.76 

n/a = appliance not queried 
1 100% is the default penetration 

 

 
The average ages of refrigerators and stand-alone freezers are summarized by region in Table 137.  
 
Table 137: Average Age (Years) of Refrigerators and Freezers by Region 
First Appliance Only 

Refrigerators & Freezers LM INT VI W FN 
2012 
FEU 

Refrigerator – manual defrost 12.8 13.4 12.3 14.7 6.7 12.9 

Refrigerator – auto defrost 9.0 8.3 8.1 9.3 7.4 8.7 

Stand-alone freezer – upright 10.0 8.0 8.0 11.6 6.8 9.1 

Stand-alone freezer – chest style 14.3 13.5 12.2 13.5 10.9 13.9 

n/a = appliance not queried 

 
 
9.3 Cleaning Appliances 
 
Cleaning appliances are defined to include automatic dishwashers; top loading and front loading 
(horizontal axis) clothes washers; and electric and gas clothes dryers. Penetration and saturation rates for 
these appliances for the 2012, 2008, and 2002 survey years are summarized in Table 138 (next page). 
 
The penetration of front loading (horizontal axis) clothes washers has increased from one-in-ten (9%) of 
all FEI customers in 2002 to four-in-ten (41%) in 2012.47 Commensurate with this increase, the 
penetration of top loading clothes washers has declined from nearly nine-in-ten (88%) of FEI households 

                                                           
47

 ENERGY STAR clothes washers use about 75 percent less water than a standard washer used 20 years ago. Source:  US EPA 
(2012).  
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in 2002 to under six-in-ten (57%) in 2012. Traditionally, top loading clothes washers have not been 
energy-efficient. However, ENERGY STAR® qualified high efficiency top loading clothes washers have 
come onto the market since the last REUS. While still considerably less efficient than horizontal axis 
washers, their presence means that implying efficiency shares for clothes washers based on 
differentiating top versus front loading models is now less reliable than it was in 2008.48 
 
Table 138: Penetration and Saturation of Cleaning Appliances by Region 

Cleaning Appliances LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI  

2002 
FEI  

Unweighted base 793 1707 752 85 104 3441 2213 2604 1439 1610 

Dishwasher           

  Penetration (%) 87.4 83.2 86.7 95.2 73.4 86.2 81.9 86.1 81.4 81.2 

  Saturation 0.93 0.86 0.91 1.08 0.74 0.91 0.87 0.91 0.86 0.83 

Clothes washer - top loading           

  Penetration (%) 58.4 54.7 50.8 58.3 52.6 56.6 70.7 57.3 71.0 88.3 

  Saturation 0.61 0.56 0.52 0.64 0.53 0.59 0.74 0.60 0.75 0.90 

Clothes washer - front loading           

  Penetration (%) 40.6 42.6 45.9 45.2 43.6 41.7 27.4 41.2 26.8 9.4 

  Saturation 0.43 0.44 0.47 0.48 0.46 0.43 0.30 0.43 0.29 0.10 

Electric clothes dryer           

  Penetration (%) 88.0 89.6 87.0 90.5 86.7 88.3 87.1 88.5 87.7 89.6 

  Saturation 0.93 0.93 0.90 1.04 0.90 0.93 0.91 0.93 0.92 0.91 

Gas clothes dryer           

  Penetration (%) 4.5 4.0 7.2 3.6 9.5 4.7 5.9 4.4 5.1 5.3 

  Saturation 0.05 0.04 0.08 0.04 0.09 0.05 0.07 0.05 0.06 0.05 

 

The average ages of cleaning appliances (first unit only) are summarized by appliance and region in Table 
139.  
 
Table 139: Average Age (Years) of Cleaning Appliances by Region 
First Appliance Only 

Cleaning Appliances LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI  

2002 
FEI  

Dishwasher 8.4 7.8 8.1 8.8 6.0 8.2 7.7 8.2 7.8 8.4 

Clothes washer - top loading 10.8 9.9 10.2 11.0 9.0 10.5 9.6 10.6 9.5 8.7 

Clothes washer - front loading 4.8 5.2 5.2 5.4 4.5 4.9 4.7 4.9 4.8 5.0 

Electric clothes dryer 8.9 8.4 8.3 8.2 7.0 8.7 8.8 8.8 8.7 9.4 

Gas clothes dryer 12.5 11.4 10.5 14.0 10.1 12.0 9.2 12.3 9.2 8.9 

 
 
Table 140 (next page) summarizes the average number of clothes washing, drying, and dishwashing loads 
per household during a typical week. Specifically, the number of loads per week per household are 
provided for dishwashing, clothes washing (any temperature and using cold water wash and rinse, laundry 
loads dried in the dryer, on a clothes line or rack (summer versus winter). All averages are calculated using 
the base of all REUS respondents. All six activities will be influenced, in part, by the number of occupants 
of the house. 
 

                                                           
48

 While the accuracy of self-reported data on appliance efficiency using the presence or lack thereof of the ENERGY STAR logo in 
past surveys has been suspect, a return to using this method to differentiate high efficiency units from standard efficiency units 
may be required in future REUS surveys. 
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Table 140: Dishwasher and Laundry Loads per Week 

Average number of loads per week per 
household 

LM INT VI W FN 
2012 
FEU 

Unweighted base 793 1707 752 85 104 3441 

Dishwasher loads 3.4 3.2 3.5 3.5 3.1 3.4 

Loads of laundry – any temp 3.6 3.5 3.5 3.6 4.1 3.6 

Loads of laundry – cold water wash and rinse 2.3 2.0 1.9 1.8 2.8 2.2 

Dryer loads 4.0 3.8 3.9 3.8 5.3 3.9 

Loads dried on clothes line or rack – Summer 1.4 1.4 1.4 1.2 1.2 1.4 

Loads dried on clothes line or rack – Winter 0.8 0.7 0.6 0.7 0.5 0.7 

 
 
9.4 Heating Appliances 
 
Penetration and saturation rates for a range of space heating equipment and appliances are presented in 
Table 141. Specific equipment types queried included heat pumps (both air source and ground source), 
heat recovery ventilators (make-up air units), outdoor heaters (bottled and piped gas), and gas outdoor 
fireplaces or fire pits. The latter are a relatively new trend in home design and were not queried in past 
REUS surveys. 
 
Table 141: Penetration and Saturation of Heating Related Appliances by Region 

Heating Appliances LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI  

2002 
FEI  

Unweighted base 793 1707 752 85 104 3441 2213 2604 1439 1610 

Air source heat pump           

  Penetration (%) 10.6 13.9 13.3 1.2 4.8 11.8 4.2 11.6 3.7 1.2 

  Saturation 0.12 0.14 0.13 0.01 0.05 0.12 0.04 0.12 0.04 0.01 

Ground source heat pump           

  Penetration (%) 1.5 1.7 0.7 2.4 0.9 1.5 0.3 1.6 0.2 1.1 

  Saturation 0.02 0.02 0.01 0.05 0.01 0.02 0.00* 0.02 0.00* 0.01 

Heat recovery ventilator / make-up 
air unit 

          

  Penetration (%) 1.9 2.9 4.5 8.3 2.8 2.5 1.9 2.2 1.6 1.8 

  Saturation 0.02 0.03 0.05 0.11 0.03 0.03 0.02 0.02 0.02 0.02 

Portable electric heaters           

  Penetration (%) 31.8 25.0 22.1 19.0 29.4 28.9 n/a 29.7 n/a n/a 

  Saturation 0.43 0.33 0.27 0.27 0.39 0.39 n/a 0.40 n/a n/a 

Gas outdoor heater (piped gas) 1           

  Penetration (%) 1.5 1.8 2.1 2.4 0.9 1.7 1.3 1.6 1.3 0.9 

  Saturation 0.02 0.02 0.02 0.02 0.01 0.02 0.02 0.02 0.02 0.01 

Gas outdoor heater (bottled gas) 2           

  Penetration (%) 4.8 2.8 3.5 5.9 0.9 4.1 1.6 4.2 1.5 1.1 

  Saturation 0.05 0.03 0.04 0.06 0.02 0.04 0.02 0.04 0.02 0.01 

Gas outdoor fire pit or fireplace           

  Penetration (%) 3.2 1.9 2.9 5.9 1.9 2.8 n/a 2.8 n/a n/a 

  Saturation 0.04 0.02 0.03 0.06 0.02 0.03 n/a 0.03 n/a n/a 

* Value smaller than 0.01 
1 Queried as natural gas outdoor heater in the 2002 REUS. 
2
 Queried as propane outdoor heater in the 2002 REUS. 

n/a = appliance not queried 

 
The data indicate that one-in-eight (12%) of FEU households have an ASHP, up from four percent in 2008. 
On a regional basis, penetration of ASHP is highest in the Interior (14% of FEU customers), Vancouver 
Island (13%) and Lower Mainland (11%). The proportion of households with a ground source heat pump 
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(GSHP), also referred to as a geothermal system, remains low at one and a half percent of households. 
The penetration was less than one percent in 2008. 
 
Residential building codes now require tighter building envelopes than in the past, meaning that there is 
considerably less opportunity for outside air to enter through seams, joints, and other areas of the 
building shell. Heat recovery ventilators (HRVs)49 allow pre-heated fresh air to be introduced to the home, 
preventing depressurization of the home by range hoods and exhaust fans. HRVs are present in three 
percent (3%) of FEU homes, statistically unchanged from two percent (2%) of FEU homes in 2008. 
 
The penetration rate for gas outdoor heaters (piped gas) among FEU residential customers is low at two 
percent (1.7%). Gas outdoor fire pits or fireplaces are estimated at three percent (2.8%) of FEU 
households.  
 
Penetration and saturation rates for heating equipment by dwelling vintage are summarized in Table 142.  
 
Table 142: Penetration and Saturation of Heating Equipment by Dwelling Vintage 

Heating Appliances 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 - 

2005 
2006 or 

later 
Age 

Unknown 

Unweighted base 350 919 576 664 586 238 46 

Air source heat pump        

  Penetration (%) 8.8 9.8 10.0 12.9 9.9 29.6 18.8 

  Saturation 0.09 0.10 0.10 0.15 0.10 0.32 0.24 

Ground source heat pump        

  Penetration (%) 0.7 0.3 0.5 1.5 2.9 4.5 10.5 

  Saturation 0.01 0.00* 0.01 0.02 0.03 0.05 0.16 

Heat recovery ventilator / make-up 
air unit 

       

  Penetration (%) 2.3 0.5 0.8 3.3 4.4 6.9 10.6 

  Saturation 0.02 0.00* 0.01 0.03 0.05 0.07 0.16 

Portable electric heaters        

  Penetration (%) 39.2 27.2 30.4 29.4 25.4 19.5 10.5 

  Saturation 0.55 0.35 0.40 0.40 0.33 0.26 0.21 

Gas outdoor heater (piped gas)        

  Penetration (%) 1.9 1.3 0.7 1.1 2.4 3.1 10.5 

  Saturation 0.03 0.01 0.01 0.01 0.02 0.06 0.21 

Gas outdoor heater (bottled gas)        

  Penetration (%) 3.0 2.8 5.6 2.2 7.6 3.6 6.3 

  Saturation 0.04 0.03 0.06 0.02 0.08 0.04 0.12 

Gas outdoor fire pit or fireplace        

  Penetration (%) 2.5 1.5 3.1 1.3 4.8 9.0 5.2 

  Saturation 0.02 0.02 0.03 0.01 0.05 0.12 0.10 

* Value less than 0.01 

 
Of note: 
 

 the penetration of ASHPs is highest among dwellings constructed since 2005 (26% of dwellings);  

 the penetration of ground source heat pumps, while still relatively small, also shows a greater 
penetration among newer dwellings (4% of homes constructed since 2005 versus less than 1% for 
homes constructed prior to 1986);  

                                                           
49

 Also known as make up air units or mechanical ventilation. 
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 HRVs are also more likely to be present in newer homes (6% of homes built since 2005 compared 
to less than one percent of homes constructed prior to 1986); and   

 gas outdoor fireplaces or fire pits also appear to be more common among newer dwellings (8% of 
homes constructed since 2005). 

 
Dwelling-specific detail on air source heat pumps, ground source heat pumps and heat recovery 
ventilators is provided in Table 143.  Sample sizes for some dwelling types, particularly apartments / 
condominiums, are small, so caution is advised in the interpretation of these data. The data show the 
penetration of air source heat pumps is highest among single family detached dwellings and row / 
townhouses (13% and 10% respectively). The penetration of ground source heat pumps (GSHPs) among 
these and other dwelling types is considerably lower. Differences in the penetration of GSHPs between 
the dwelling types are not statistically significant at the 95% confidence level. 
 
Table 143: Penetration and Saturation of Heat Pumps and Make-Up Air Units by Dwelling Type 

Heat Pumps & HRVs 
Single 

Family 
Detached 

Duplex 
Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 1 2796 154 207 56 119 59 

Air source heat pump       

  Penetration (%) 12.8 4.4 10.0 3.9 4.9 2.1 

  Saturation 0.14 0.04 0.10 0.04 0.05 0.02 

Ground source heat pump       

  Penetration (%) 1.5 2.9 1.1 -- -- 1.0 

  Saturation 0.02 0.03 0.01 -- -- 0.01 

Heat recovery ventilator / 
make-up air unit 

      

  Penetration (%) 2.7 0.4 2.1 -- 0.9 7.0 

  Saturation 0.03 0.00* 0.02 -- 0.01 0.07 

* Value less than 0.01 

 
 
The average ages of the different heating equipment are summarized in Table 144. Comparable data, 
where it exists, from the 2002 and 2008 REUS surveys are provided. Differences between the current and 
past surveys are expected, as the average age of the heating equipment stock reflects both the aging of 
the stock present in 2008 and the introduction of new stock via replacements or new construction. 
  
Table 144: Average Age (Years) of Heating Equipment by Region 

Heating Appliances LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI  

2002 
FEI  

Air source heat pump 8.3 6.8 6.5 -- 11.4 7.5 4.4 7.7 3.7 1.2 

Ground source heat pump 7.8 7.2 4.0 3.0 10.0 7.5 14.2 7.7 14.2 8.6 

Heat recovery ventilator / make-up 
air unit 

12.9 7.4 11.8 13.0 12.5 10.9 9.1 10.6 8.4 6.5 

Portable electric heater 4.6 4.9 4.4 4.1 4.7 4.7 n/a 4.7 n/a n/a 

Gas outdoor heater (piped gas) 1 10.0 8.5 8.9 5.0 -- 9.3 8.7 9.4 9.2 4.4 

Gas outdoor heater (bottled gas) 2 5.9 4.9 4.8 9.0 -- 5.7 4.0 5.7 4.2 2.1 

Gas outdoor fire pit or fireplace 4.1 4.2 7.1 1.5 -- 3 4.5 n/a 4.1 n/a n/a 
1 

Queried as natural gas outdoor heater in the 2002 REUS. 
2 Queried as propane outdoor heater in the 2002 REUS. 
3 Data not reported due to insufficient sample 
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9.4.1 ASHPs – Additional Discussion 
 
While data from the appliance section of the survey, as reported in Table 141, page 125, indicate that 12% 
of FEU households have an ASHP, only 8% of households indicated they use an ASHP as either a main or 
secondary space heating method under the space heating section of the survey (Sections 6.3.2 and 6.3.1, 
page 74). The lower penetration rate under the space heating section may be that some households 
associate an ASHP with space cooling (air conditioning) rather than space heating and thus underreport 
these units when asked about space heating methods. It may also be due to the nature in which the 
questions in the two sections were posed. In the space heating section of the survey, respondents were 
asked to indicate the main, secondary, and any other methods used to heat the home from a list of 
several possible space heating methods including ASHPs. In contrast, the appliance section of the survey 
asked respondents to indicate the quantity, including none, for each of 26 different appliances, including 
ASHPs. Being required to indicate the presence or quantity of individual end-uses may have improved the 
likelihood that respondents would indicate the presence of an ASHP regardless of its role in providing 
heating or cooling. 
 
In light of these findings, the incidence of ASHPs is considered to be underreported in the space heating 
methods section of the report.  The more accurate estimate of the penetration of ASHPs is assumed to be 
12% of FEU households.  
 
9.5 Cooling and Miscellaneous Appliances 
 
Penetration and saturation rates for a variety of common household cooling appliances ranging from 
central air conditioners to ceiling fans are presented in Table 145 (next page). Data are also provided for 
miscellaneous end-uses including humidifiers and dehumidifiers.  
 
Three types of air conditioning equipment were queried: central systems (typically paired with a forced air 
furnace);  portable air conditioners, and room window air conditioners. Slight differences exist in the 
descriptions used for air conditioners between the 2012 REUS and previous REUS surveys, so caution in 
comparing the 2012 results with earlier years is advised.  
 
The data show that homes in the Interior are most likely to have air conditioning, either in the form of 
central air conditioning or room window air conditioners (50% and 11% of Interior households 
respectively).  
 
Research on residential new construction trends conducted for FEU in 201050 identified an underreporting 
issue for air conditioning for homes with heat pumps (either air source or ground source). In particular, 
some respondents did not indicate their home had air conditioning despite having a heat pump; the 
latter, by the nature of its technology, can provide both heating and cooling. A review of the 2012 REUS 
data revealed a similar underreporting of air conditioning in homes with heat pumps. To address this issue 
in the 2012 REUS, penetration and saturation data for central air conditioners are presented two ways. 
The first as supplied by respondents (which may or may not include air conditioning provided by air 
source or ground source heat pumps). The second includes air conditioning provided by traditional central 
air conditioning units or via air source and ground source heat pumps. As it is not possible to identify air 
source heat pumps by type (i.e., paired with a forced air furnace or stand-alone mini-split units, etc.), the 
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 Sampson Research (2011). 
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amended central air conditioning data may somewhat overstate the penetration of “central” air 
conditioning.51 
 
Table 145: Penetration and Saturation of Cooling Equipment by Region 

Cooling Equipment LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI  

2002 
FEI  

Unweighted base 793 1707 752 85 104 3441 2213 2604 1439 1610 

Central air conditioner 1           

  Penetration (%) 9.1 50.4 9.3 4.8 13.3 20.3 15.2 21.7 16.7 15.1 

  Saturation 0.10 0.52 0.10 0.05 0.14 0.21 0.15 0.23 0.17 0.16 

Central air conditioning including 
heat pumps 2 

          

  Penetration (%) 15.8 55.1 15.4 5.9 18.0 26.3 18.6 n/a n/a n/a 

  Saturation 0.16 0.57 0.16 0.06 0.19 0.27 0.19 n/a n/a n/a 

Portable air conditioner           

  Penetration (%) 13.5 8.3 7.7 2.4 12.3 11.4 10.4 11.9 10.9 n/a 

  Saturation 0.16 0.10 0.08 0.02 0.14 0.14 0.12 0.14 0.13 n/a 

Room window air conditioner 3           

  Penetration (%) 8.3 10.6 2.8 1.2 8.5 8.3 10.3 9.0 10.5 9.1 

  Saturation 0.10 0.14 0.04 0.01 0.11 0.10 0.16 0.11 0.16 0.13 

Portable Fan           

  Penetration (%) 59.6 42.4 52.1 38.1 55.0 54.1 n/a 54.4 n/a n/a 

  Saturation 1.10 0.69 0.84 0.62 0.99 0.96 n/a 0.97 n/a n/a 

Humidifier           

  Penetration (%) 4.3 11.9 2.5 13.1 21.8 6.2 4.8 6.6 5.0 7.0 

  Saturation 0.05 0.13 0.03 0.19 0.26 0.07 0.05 0.07 0.05 0.07 

Dehumidifier           

  Penetration (%) 4.9 4.3 7.4 3.6 3.8 5.0 4.4 4.7 4.1 n/a 

  Saturation 0.05 0.04 0.08 0.05 0.04 0.05 0.05 0.05 0.05 n/a 
1 Queried as “electric central air conditioner” in 2002 and 2008 
2 Includes air conditioning provided by air source and ground source heat pumps 
3 Queried as “electric wall unit” in 2002 and 2008 
n/a = appliance not queried 

 
 
9.6 Cooling and Miscellaneous Appliances – Operating Hours 
 
REUS 2012 respondents were asked to indicate the average daily operating hours for each of the nine 
cooling appliances. These averages are presented in Table 146 (next page) and refer to the units only 
when in use (e.g., air conditioners will only be used in the cooling months).  
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 Ductless or mini-split air source heat pumps consist of an outdoor compressor/condenser and an indoor air-handling unit 
(head). They are typically installed in dwellings or rooms within dwellings where ductwork is not available. For larger dwellings, 
ductless units with multiple “heads” are available and allow greater cooling coverage. Regardless, ductless ASHPs are not typically 
considered to provide “central” air conditioning. Central air conditioning usually refers to a dedicated air conditioning unit paired 
with a ducted furnace or a heat pump paired with a ducted furnace.  
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Table 146: Cooling Equipment Average Daily Hours of Use by Region 

Cooling Equipment LM INT VI W* FN* 
2012 
FEU 

Central air conditioner 1 7.7 7.8 6.9 9.2 13.8 7.7 

Portable air conditioner 5.2 5.7 6.6 5.5 11.9 5.4 

Room window air conditioner 2 5.7 6.6 4.1 10.0 8.0 6.0 

Portable Fan 5.4 6.4 5.7 6.1 7.5 5.7 

Humidifier 4.7 12.0 6.4 12.9 13.7 8.6 

Dehumidifier 9.1 7.5 6.8 2.5 18.7 8.4 

Portable electric heater 4.6 4.9 4.4 4.1 4.7 4.7 

* Small samples – caution is advised 
1 Queried as “electric central air conditioner” in 2002 and 2008 
2 Queried as “electric wall unit” in 2002 and 2008  
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10 POOLS, HOT TUBS & SAUNAS 
This section presents and discusses the incidence of swimming pools, hot tubs, and saunas among FEU 
households. Information is provided on their heating fuels, months of operation, and energy saving 
behaviours such as the use of pool and hot tub covers. As in the 2008 REUS, the 2012 survey asked 
detailed questions about fuels and behaviours only for households that had exclusive use of the facilities. 
Respondents who shared a swimming pool, hot tub, and/or sauna with other residences, as is the case in 
some condominium or townhouse complexes, were skipped past this section of the survey. The 2012 
REUS represents the first FEU REUS survey to collect details (albeit limited) on exclusive-use saunas. 
 
10.1 Penetration Rates 
 
Penetration rates of exclusive-use only pools, hot tubs and saunas are provided in Table 147. Saturation 
figures are not presented, as homes with more than one of any of these end-uses would be very 
uncommon.   
 
Four percent (4%) of FEU gas customers, on average, reported having a swimming pool for their exclusive 
use. Compared to 2008, the incidence is unchanged (difference between 2008 and 2012 is not statistically 
significant at the 95% confidence level). Regionally, customers in the Interior had the highest incidence of 
an exclusive-use pool (8%).   
 
Table 147: Penetration of Pools, Hot Tubs, and Saunas by Region (%) 

Exclusive use only LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 793 1707 752 85 104 3441 2189 2604 1426 1610 

Swimming pool 3.2 7.9 1.8 -- 2.0 4.3 5.2 4.6 5.6 n/a 

Hot tub  7.3 15.3 9.2 39.0 6.8 9.7 13.3 9.7 13.5 n/a 

Sauna 3.8 4.1 2.5 12.2 2.0 3.8 n/a 3.9 n/a n/a 

n/a =data not available  

 
On average, one-in-ten (10%) of FEU customers have a hot tub for their exclusive use. Regionally, 
Whistler, and to a lesser extent the Interior, stand out as having a significantly higher proportion of 
households with an exclusive hot tub compared to the other regions (39% and 15% respectively). The 
incidence of hot tubs in other regions varied from 7% (Lower Mainland and Fort Nelson) to 9% (Interior).  
 
Four percent (4%) of FEU customers reported having a sauna that was for their exclusive use. As with the 
case for hot tubs, the incidence of saunas was highest for Whistler customers (12%). The 2008 and 2002 
surveys did not query the presence of saunas. 
 
Table 148 (next page) summarizes the penetration of exclusive-use pools, hot tubs, and saunas by 
dwelling type. Not surprisingly, penetration for the three end-uses was highest among single family 
detached homes and lowest among apartments / condominiums. 
Table 148: Penetration of Pools, Hot Tubs, and Saunas by Dwelling Type (%) 

Exclusive use only 
Single 

Family 
Detached 

Duplex 
Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 1 2796 154 207 56 119 59 

Swimming pool 5.2 -- 1.0 1.4 0.9 0.0 
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Hot tub  11.5 3.2 0.7 -- 4.3 2.0 

Sauna 4.2 2.6 0.2 -- -- 7.8 

 

 
10.2 Heating Fuels – Pools, Hot Tubs, and Saunas 
 
Respondents to the 2012 REUS were asked to indicate the fuel(s) used to heat their exclusive-use heated 
pools, hot tubs and/or saunas. In the case of pools and hot tubs, fuel use is compared with 2002 and 2008 
REUS results. 
 
Table 149 summarizes the fuels used to heat exclusive-use swimming pools. Natural gas is the most 
common fuel used to heat pools, heating almost seven-in-ten (68%) of all exclusive-use pools. The next 
most common heating fuel is solar (27%). More than one-quarter (27%) indicated their pool is not heated. 
Regional comparisons are not presented due to small sample sizes. 
 
Table 149: Fuels used to Heat Swimming Pools by Region (%) 
Exclusive-use pools only 

Main pool heater fuel 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI  

2002 
FEI 2 

Unweighted base 1 169 63 156 50 98 

Solar 26.5 15.0 18.8 14.6 20.7 

Natural gas 68.3 43.4 50.6 43.6 56.0 

Electric 4.7 5.2 3.2 3.9 1.4 

Other 0.4 -- 0.4 -- -- 

Not heated 27.2 36.4 27.0 37.9 24.1 

DK/NR -- -- -- -- 2.6 

Total 100.0 100.0 100.0 100.0 -- 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
2 includes non-responses (NR) 
Totals may not sum due to rounding 

 
Households that use either natural gas, electricity or some other fuel to heat their pool were asked 
whether they supplement the primary fuel with solar energy. The results by fuel type are summarized in 
Table 150.  
 
Table 150: Use of Solar Heating to Supplement Heating for Swimming Pools 
Percent using solar heating by fuel type 

 
2012 
FEU 

Unweighted base 1 24 

Natural gas 25.9 

Electric 44.9 

Other 100.0 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 

 
One-quarter (26%) of respondents who use natural gas indicated they also use solar heating. Nearly half 
(45%) of respondents using electricity to heat their pools reported using solar heating as a supplementary 
heating source. Regional results are not presented due to insufficient sample. 
 
The vast majority of hot tubs (90%) are heated using electricity (Table 151). The remainder (10%) use 
natural gas. Regionally, small sample sizes mean that regional differences are not significant with the 
exception of the Interior and Lower Mainland (96% of Interior hot tubs use electricity versus 84% in the 
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Lower Mainland). Differences in fuel use between the 2012 and 2008 REUS are statistically different using 
a 90% confidence interval but not at the 95% confidence level. 
 
Table 151: Hot Tub Fuels by Region (%) 

Exclusive use only LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI  

2002 
FEI 2 

Unweighted base 1 56 246 66 32 7 407 269 309 142 185 

Natural gas 16.1 3.7 4.5 3.1 14.3 9.6 15.0 10.2 16.2 13.1 

Electric 83.9 96.3 95.5 96.9 85.7 90.4 83.4 89.8 82.2 86.3 

Other -- -- -- -- -- -- 1.6 -- 1.6 1.2 

DK/NR -- -- -- -- -- -- -- -- -- 0.9 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 -- 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
2 includes non-responses (NR) 
Totals may not sum due to rounding 

 
Data on sauna fuels are summarized in Table 152. Predominately, saunas are heated using electricity (95% 
of all exclusive use saunas). A very small proportion use natural gas or some other fuel (1% each).Regional 
results are not presented due to small samples in all regions except the Interior.  
 
Table 152: Sauna Fuels (%) 

Exclusive use only 
2012 
FEU 

Unweighted base 122 

Natural gas 1.1 

Electric 95.4 

Other 0.9 

DK 2.6 

Total 100.0 

Totals may not sum due to rounding0 

 
 
10.3 Heating Behaviours – Pools and Hot Tubs 
 
Table 153 (next page) summarizes the mean number of months that pools and hot tubs are heated. Data 
for pools are for heated pools only. On average, exclusive use swimming pools are heated 3.5 months of 
the year. This average is not statistically different than that recorded in 2008. Four percent (4%) of gas 
customers indicated they heat their pool year round.  
 
Hot tubs are heated, on average, 9 months of the year. Nearly half (46%) heat them all year round. 
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Table 153: Pools and Hot Tubs – Average Number of Months Heated 

Pool and Hot Tub Heating LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Heated Pools( (Unweighted base 1) 20 80 8 -- 2 110 45 

   Months heated (mean) 3.5 3.4 4.6 -- 4.5 3.5 3.7 

   Heated all year (%) 5.0 1.2 12.5 -- -- 3.7 7.1 

Hot tubs (Unweighted base 1) 56 245 65 32 7 405 261 

    Months heated (mean) 7.6 9.4 8.2 9.5 9.9 8.5 8.2 

    Heated all year (%) 41.1 51.8 41.5 62.5 71.5 45.9 42.4 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 

 
 

Using some sort of insulated cover on a pool or hot tub when it is not in use (heating season only) saves 
energy by minimizing heat losses.52 On average, three-quarters (75%) of FEU households with heated 
pools use a cover when not in use (i.e., during the months when the pool is heated). This proportion has 
varied somewhat during the past three REUS surveys (Table 154). However, the small number of homes 
with heated pools in the 2008 and 2012 surveys (n=45 and n=115 respectively) means the difference 
between the 2008 and 2012 estimates is not statistically significant at the 95% confidence level. 
 
Table 154: Use of Pool and Hot Tub Covers by Region (%) 
Heated Pools and all Hot Tubs 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI  

2002 
FEI 

  Cover pool when not in use 60.0 95.2 55.6 -- 50.0 75.2 68.5 76.1 66.7 79.7 

  Cover hot tub when not in use 92.7 99.2 95.3 96.8 85.7 95.8 94.7 95.8 94.3 95.3 

 
The incidence of covering a hot tub when not in use is considerably higher than that for pools. Almost all 
(96%) households with a hot tub cover their hot tub when not in use. Differences among the regions are 
not statistically significant, nor are differences at the utility level between the 2008 and 2012 surveys.  
 
Data on the incidence of high efficiency motors (i.e., variable speed or electrically controlled) for pool 
pumps are summarized in Table 155 (next page). Nearly two-in-five (18%) indicated their pool was 
equipped with a high efficiency pump motor. However, more than one-quarter (27%) were unsure. Three 
percent (3%) indicated the question was not applicable (i.e., pool not heated and/or no method of 
circulating the water). Regional results are not provided due to small sample sizes. This question was not 
asked in the 2008 or 2002 surveys. 
 
Table 155: Incidence of High Efficiency Pool Pump Motors (%) 

Have HE Pool Pump 
Motor? 

2012 
FEU 

Unweighted base 166 

Yes 17.8 

No 52.0 

DK 27.2 

Not applicable 3.0 

Total 100.0 

Totals may not sum due to rounding 
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 According to the US Department of Energy (DOE), evaporation accounts for 70% of the energy loss from outdoor swimming 
pools, while radiation to the sky (temperature differential between the pool temperature and the outside air) accounts for 
another 20%. Ground and other losses account for the remaining 10%. Using a pool cover, especially one that continues to permit 
solar gain, can reduce energy losses by 50% to 70%. Source: http://energy.gov/energysaver/articles/swimming-pool-covers 
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11 ENERGY USE BEHAVIOURS 
 
This section summarizes a series of questions posed to 2012 REUS respondents regarding the behaviours 
they take or not take to conserve energy associated with natural gas end-uses in the home. This 
information is supplemented with additional information on the frequency of a number of common 
behaviours affecting the demand for space and hot water heating. Developing a comprehensive 
understanding of behaviours influencing natural gas use and the myriad of factors that influence these 
behaviours requires a considerably more involved research process than that allowed by the 2012 REUS. 
Limitations to survey length restricted the number of behaviours that could be queried and the degree to 
which barriers and opportunities for saving energy were explored. Information presented in this section is 
intended to provide a broad baseline of key energy use behaviours only.  
 
11.1 Behaviours Influencing Natural Gas Consumption 
 
To better understand the potential for energy savings in natural gas consumption through changes in 
behaviours in the home, respondents to the 2012 REUS were asked to rate their frequency of undertaking 
a variety of behaviours related to space heating and domestic hot water consumption. Respondents were 
asked to indicate how often they did each behaviour using a four point scale including always, usually, 
occasionally and never. Each behaviour also allowed respondents to answer “don’t know” or indicate the 
behaviour was “not applicable”. The latter response category is required, as not all behaviours will apply 
to all households (e.g., ability to use storm windows is specific to homes with older style single pane 
windows that accept storm windows).  
 
Behaviours were analyzed from two perspectives. The first perspective was the proportion of households 
that already do the behaviour (i.e., indicated “always” or “usually”). These households are the least likely 
to deliver incremental energy savings from undertaking (increasing) these behaviours. The second 
perspective is the proportion of households that occasionally or never undertake the energy saving 
behaviour, or are unsure how often they undertake the behaviour. The latter defines the outstanding 
market potential for behavioural change in terms of the proportion of residential customers that could 
contribute energy savings from a sustained change in their behaviours. Market potential figures exclude 
those who indicated the behavioural was not applicable (e.g., storm windows). Some respondents, 
however, may have selected “never” rather than the more appropriate “not applicable” for some 
behaviours, so the reader is cautioned that the market potential may be somewhat overstated for some 
behaviours. This is more likely to be the case where the behaviour is linked to a technology that has less 
than 100% penetration.53  
 
No attempt has been made to estimate or otherwise quantify the energy savings associated with any 
specific behaviour, nor the amount of the outstanding market that could be realistically captured through 
utility programming. These are issues outside of the scope of the 2012 REUS.  
 

                                                           
53

 As an example, respondents who do not have an automatic dishwasher may choose “never” for how often they undertake 
conserving behaviours associated with the use of automatic dishwashers rather than selecting “not applicable”. In this case, their 
answer would be included with other households who suggest there is room for improvement. 
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11.1.1 Space Heating Behaviours 
 
Respondents were asked to indicate the temperature they usually keep their residence in the winter 
(heating) season for three common situations: 
 

 When someone is at home 

 When no one is at home 

 During the night 
 
The results (averages) are summarized in Table 156. All data reported are for FEU households that 
undertake the set-back behaviours during winter, either occasionally or regularly. Data on how many 
households undertake set-back behaviours, are reported further on in this section. The results show that 
respondents turn down their thermostat by an average of 3.1 degrees Celsius when no one is at home. 
During the night, the average turn down in thermostat is 2.9 degrees. There are no statistically significant 
differences in the averages between electrically heated versus gas (natural gas or piped propane). 54  
 
Table 156: Winter (Heating Season) Room Temperatures (Degrees Celsius) 

       Main SH Fuel 

 LM INT VI W FN 
2012 
FEU 

Electric Gas 

Unweighted base 793 1707 752 85 104 3441 538 2779 

When someone is at home 20.4 20.7 20.2 20.0 20.9 20.5 20.4 20.5 

When no one is at home 17.3 17.6 16.9 16.3 18.8 17.3 17.3 17.3 

During the night 17.6 17.7 16.8 17.1 18.9 17.5 17.7 17.5 

Daytime set-back1 3.1 3.1 3.3 3.8 2.1 3.1 3.1 3.1 

Night time set-back2 2.8 3.0 3.4 2.9 2.0 2.9 2.8 3.0 
1Difference in daytime temperature when someone is at home versus no one is at home 
2Difference between night-time temperature and daytime temperature when someone is at home 

 
 
Most FEU households (81%) have the ability to reduce the temperature in unused rooms by turning down 
individual room thermostats or by closing registers or vents (Table 157). As expected, FEU homes that use 
electricity as their main space heating fuel are more able to control the temperature in individual rooms 
than homes where natural gas is their main space heating fuel (89% versus 79%). This is consistent with 
the tendency for electric space heat to be provided by baseboard heaters that have zoned temperature 
control (either via a wall-mounted rheostat or at the register itself). 
 
Table 157: Ability to Reduce Temperature in Unused Rooms by Region (%) 

       Main SH Fuel 

 LM INT VI W FN 
2012 
FEU 

Electric Gas 

Unweighted base 773 1652 739 83 104 3351 538 2779 

Yes 79.8 80.3 85.5 93.9 73.4 80.6 89.0 79.4 

No 17.7 17.2 13.3 6.1 24.7 17.1 9.0 18.2 

DK 2.5 2.5 1.2 -- 1.9 2.3 2.0 2.4 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding 
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 Data for main space heating fuels other than natural gas, piped propane, and electricity are not reported due to very small 
sample sizes. 
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Table 158 summarizes the percentage of REUS respondents who answered always or usually to eight 
different behaviours that save energy associated with space heating. The frequency of leaving windows 
open during the winter, an action sometimes used to improve ventilation, was also queried. Results are 
presented by each of the five FEU regions, the overall FEU average, and by main space heating fuel 
(electric versus natural gas or piped propane). Results for renters versus owners were reviewed but are 
not presented because the sample of renters (n=85) is too small to provide meaningful results for a 
majority of the questions (i.e., most differences between renters and owners will not be statistically 
significant). The base for all responses is the same which means that behaviours that are not applicable to 
all residential customers (e.g., storm windows) will have, by default, lower percentages of respondents 
indicating they always or usually undertake these behaviours. 
 
Table 158: Space Heating Behaviours 
Percent who always or usually undertake the behaviour 

       Main SH Fuel 

Behaviours Impacting Space Heating LM INT VI W FN 
2012 
FEU 

Electric Gas 

Unweighted base 793 1707 752 85 104 3441 538 2779 

Turn down heat - at night 80.4 86.3 86.5 79.5 71.2 82.6 78.1 83.6 

Turn down heat - no one at home 77.7 83.0 82.2 79.5 67.1 79.6 75.5 80.3 

Close window coverings 70.7 71.9 68.3 69.5 66.7 70.7 67.2 71.4 

Close vents / turn down thermostats in 
unused rooms 

61.0 62.4 68.4 74.7 50.7 62.2 72.2 61.3 

Draft proof at least once a year 33.5 46.0 35.6 38.6 45.5 37.1 37.5 37.0 

Install plastic window coverings during 
winter months 

6.8 12.4 4.8 5.0 23.9 8.1 5.2 8.4 

Install storm windows (single pane 
windows only) 

4.2 7.7 3.4 1.3 6.0 5.0 4.5 5.1 

Leave one or more windows open during 
winter 1 

78.2 83.6 79.5 86.7 96.2 79.8 82.4 79.4 

1 Respondents who occasionally, never, or unsure they leave windows open  
 
When ranked by the percentage of households reporting they always or usually undertake the behaviour, 
the top ranked behaviours are: 
 

 turning down the heat at night (83% always or usually); 

 turning down the heat when no one is home (80%), and  

 closing window coverings to keep in the heat (71%).  
 
Interior and Fort Nelson respondents are more likely to conduct annual draft proofing compared to other 
regions (46% each compared to the five region average of 37%). While the sample is small, Fort Nelson 
scores lower on many behaviours with the exception of draft proofing (already mentioned), installing 
storm windows, and using plastic window coverings.  
 
When responses are expressed according to main space heating fuel (electricity versus natural gas or 
piped propane), some differences appear: 
 

 Respondents using electricity as their main space heating fuel are more likely to say they always 
or usually close vents or turn down room thermostats than homes using natural gas (72% versus 
61%). 
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 Homes using gas as their main space heating fuel are somewhat more likely than electrically 
heated homes to turn down the thermostat at night or when no one is at home (significantly 
different at the 90% confidence level).  
 

The difference in frequency of window opening between gas versus electric main space heating is not 
statistically significant at the 95% confidence interval. 
 
Table 159 summarizes the market potential for each of the seven space heating behaviours. Behaviours 
with the largest remaining potential include: 
 

 draft proofing (60% of respondents could do more); 

 installing plastic window coverings (46%), and 

 closing vents or turning down thermostats in unused rooms (30%).  
 
Homes whose main space heating fuel is natural gas have less remaining potential than their electric 
counterparts for closing window coverings and turning down the heat at night, but have greater potential 
to close vents / turn down the thermostat in unused rooms, and installing storm windows. 
 
Table 159: Space Heating Behaviours – Remaining Potential 
Percent who occasionally, never or are unsure they undertake the behaviour 

       Main SH Fuel 

Behaviours Impacting Space Heating LM INT VI W FN 
2012 
FEU 

Electric Gas 

Unweighted base 793 1707 752 85 104 3441 538 2779 

Draft proof at least once a year 64.1 51.0 60.2 60.2 53.6 60.2 59.5 60.4 

Install plastic window coverings during 
winter months 

50.3 38.1 41.7 41.2 49.2 46.1 46.6 46.5 

Close vents / turn down thermostats in 
unused rooms 

30.5 31.6 25.4 20.5 44.5 30.3 23.7 31.1 

Close window coverings 26.1 25.8 28.2 28.0 27.5 26.2 29.3 25.8 

Install storm windows (single pane 
windows only) 

28.6 19.1 20.6 7.6 22.1 25.1 18.0 26.2 

Leave one or more windows open during 
winter 1 

21.3 15.3 19.9 13.3 3.8 19.5 17.2 19.8 

Turn down heat - no one at home 20.2 15.2 15.1 16.9 29.1 18.3 22.6 18.0 

Turn down heat - at night 18.2 12.6 12.0 20.5 26.0 16.1 20.6 15.2 
1 Respondents who always or usually leave windows open during winter  
 
One-in-five (20%) of FEU customers indicated they always or usually leave one or more windows open 
during the winter. Regionally, this behaviour was most prevalent in the Lower Mainland (21%) and 
Vancouver Island (20%), but less so in regions where the winters are colder. The provision of fresh air via 
other means (heat recovery ventilators or make up air units, etc.) represents an area of opportunity for 
these households.  
 
11.1.2 Laundry and Other Domestic Hot Water Use Behaviours 
 
A number of activities directly affect the amount of energy associated with heating water for domestic 
use. They include baths, showers, clothes washing, dish washing, and general faucet use. A study of hot 
water use in Seattle homes (Mayer 2000) provides interesting insight into the relative contribution of 
these activities to overall hot water consumption. The study found that general faucet use, showers, and 
baths used the most hot water on a per-capita basis, and approximately three-quarters (73% to 78%) of 
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the water used by these activities was hot water (Table 160). Hot water used on a per-capita basis by 
clothes washers was comparable to that of bathing. Twenty-eight percent (28%) of the water used for 
clothes washing is unheated.  
 
Table 160: Household Per Capita Hot Water Use by Activity 

 
Per Capita Hot 

Water Use 
(L/day) 

Hot Water 
Portion 

 (%) 

Faucets  32.6 72.7 

Showers 23.8 73.1 

Baths  15.9 78.2 

Clothes Washers  14.8 27.8 

Leaks 4.5 26.8 

Dishwashers 3.4 100.0 

Source: Mayer, P.W., DeOreo, W.B.(1999) 

 
 
Due to limitations on survey length, the 2012 REUS limited domestic hot water behavioural potential 
questions to: 
 

 Turning off the water heater or use its “vacation setting” when no one is home for more than 2 or 
3 days 

 Doing laundry with full loads 

 Doing laundry using cold water 

 Running the dishwasher when full 
 
Additionally, the survey collected data on the number of showers, average length of showers, baths, 
dishwasher loads, and laundry loads (by water temperature) per week.  
 
Table 161 summarizes the percent of respondents who always or usually turn off their water heaters 
when away, only do laundry with full loads, and only run the dishwasher when full.  
 
Table 161: Domestic Hot Water Behaviours 
Percent who always or usually undertake the behaviour 

       Main DWH Fuel 

Behaviours Impacting DWH  LM INT VI W FN 
2012 
FEU 

Electric Gas 

Unweighted base 793 1707 752 85 104 3441 538 2779 

Turn off water heater when away 35.0 42.8 37.2 34.9 26.0 37.3 31.2 39.6 

Only do laundry with full loads 91.0 93.4 93.1 86.7 89.6 91.9 93.8 91.4 

Only run dishwasher when full 86.1 83.1 87.1 90.4 70.6 85.4 85.9 85.7 

 
The results show the majority (92%) of households always or usually do laundry with full loads and run the 
dishwasher when full (85%). While 37% of households turn off the water heater when no one is at home 
for a few days, homes with gas hot water heaters are significantly more likely than those with electric hot 
water heaters to turn off the water heater when away for more than a couple of days (40% versus 31%).  
 
Consistent with the proportion of households who already do the hot water saving activities, Table 162 
(next page) shows the market potential for saving energy from changes to hot water use behaviours are: 
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 turning off the water heater while away (53%);  

 doing laundry with full loads (8%), and 

 running dishwashers only when full (3%). 
 
Table 162: Domestic Hot Water Behaviours – Remaining Potential 
Percent who occasionally, never or are unsure they undertake the behaviour 

       Main DWH Fuel 

Behaviours Impacting DWH LM INT VI W FN 
2012 
FEU 

Electric Gas 

Unweighted base 793 1707 752 85 104 3441 538 2779 

Turn off water heater when away 55.7 47.9 52.4 59.0 66.4 53.3 61.6 52.2 

Only do laundry with full loads 8.3 6.2 6.4 12.0 9.5 7.6 5.9 8.0 

Only run dishwasher when full 2.6 1.8 2.4 3.6 3.8 2.4 1.2 2.4 

 
Again, these estimates represent the potential market for a behavioural program, not the potential 
energy savings from implementing the programming. 
 
Table 163 summarizes the frequency of a number of hot water-using activities including dishwashing, 
laundry, bathing, and showering. All data are expressed per average household. Some behaviours occur 
more frequently than others. For example, showers are considerably more common than baths (average 
of 11.4 showers per-week versus 2.1 baths). On average, FEU households do 3.6 loads of laundry per-
week, of which 2.2 or 61% are done using cold water wash and rinse. 
 
Table 163: Hot Water Use Activities – Number Per-Household 

       Main DWH Fuel 

Behaviours Impacting DWH LM INT VI W FN 
2012 
FEU 

Electric Gas 

Unweighted base 793 1707 752 85 104 3441 538 2779 

Average # of people per home 2.9 2.4 2.4 2.7 2.6 2.7 2.6 2.7 

Dishwasher loads per week 3.4 3.2 3.5 3.5 3.1 3.4 3.3 3.5 

Laundry loads per week (any temperature) 3.6 3.5 3.5 3.6 4.1 3.6 3.5 3.6 

Laundry loads using cold water 2.3 2.0 1.9 1.8 2.8 2.2 2.4 2.2 

Baths per week 2.3 1.9 1.8 1.4 2.6 2.1 2.4 2.1 

Showers per week 12.4 9.6 10.0 11.0 12.9 11.4 10.2 11.6 

Average shower duration (minutes)  23.9 18.0 17.7 19.8 26.9 21.6 16.7 20.5 

 
One-in-five (20%) respondents felt they could do more cold water wash and rinse than they do at present 
(Table 164). These households felt they could 2.5 more laundry loads in cold water, on average, per week.  
 
Table 164: Clothes Washing Behaviours – Cold Water Wash Potential  

       Main DWH Fuel 

Cold Water Wash and Rinse LM INT VI W FN 
2012 
FEU 

Electric Gas 

Unweighted base 793 1707 752 85 104 3441 538 2779 

Able or willing to do more (% of households) 20.2 19.6 18.4 15.5 16.1 19.8 18.7 20.2 

Average number of extra loads (per week) 1 2.7 2.3 2.2 1.8 3.9 2.5 2.7 2.4 
1 Based on small samples for Whistler and Fort Nelson 

 
The number and frequency of most hot water use activities for a household typically varies with the 
number of people in the home. Table 165 (next page) restates data on hot water using behaviours on a 
per-person basis.  
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Table 165: Hot Water Usage Behaviours – Per Person 

       Main DWH Fuel 

Behaviours Impacting DWH LM INT VI W FN 
2012 
FEU 

Electric Gas 

Unweighted base 793 1707 752 85 104 3441 538 2779 

Average # of people per home 2.9 2.4 2.4 2.7 2.6 2.7 2.6 2.7 

Dishwasher loads per week 1.2 1.4 1.5 1.3 1.2 1.3 1.3 1.3 

Laundry loads per week (any temperature) 1.3 1.5 1.5 1.3 1.6 1.3 1.4 1.3 

Laundry loads using cold water 0.8 0.9 0.8 0.7 1.0 0.8 0.9 0.8 

Baths per week 0.8 0.8 0.8 0.5 1.0 0.8 0.9 0.8 

Showers per week 4.3 4.0 4.3 4.1 4.9 4.2 3.9 4.3 

Average shower duration (minutes)  8.2 7.5 7.5 7.3 10.2 8.0 6.5 7.6 

 
The relationship between the frequency and duration of these activities and the number of occupants in 
the home is explored in the next section. 
 
11.1.3 Household Characteristics Influencing Domestic Hot Water Use 
 
Figure 31 shows the relationship between the number of people in the household and the average 
number of showers, laundry loads, dishwasher loads and baths per week. As expected, household size 
affects how many of each activity is performed and the demand for hot water. The rate of increase in the 
activity as household size increases varies by activity. 
 

Figure 31: Effect of Household Size on Hot Water Using Activities 

 
 
The results are largely consistent with the 1999 AWWA study on residential water use that found family 
size and the presence of children and teens increased water consumption associated with showers, baths, 
faucet use, and clothes washing.55 The study also found water consumption for showers, baths and 

                                                           
55

 Mayer, P.W., W.B. DeOreo et al. (1999).  
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dishwashers was positively correlated with the number of persons employed outside the home. The 2012 
REUS did not ask about employment so similar relationships using the 2012 REUS were not possible. 
Water use associated with dishwashers was found to be positively correlated with household size but not 
necessarily the presence of teenagers or children. The AWWA data are presented to place scale and scope 
of energy use associated with a variety of common household water use behaviours. Comparable 
numbers for FortisBC customers are not available but could vary from these estimates for a variety of 
reasons including, but not exclusive of, differences in the stock and efficiency of end-use equipment, retail 
prices of natural gas, and cultural factors. 
 
11.1.4 Contribution of Household Members to Conserving Energy 
 
Energy conserving behaviours may vary by household member. Some members may be energy conscious 
and diligent while others are less so. To explore this dynamic, respondents were asked to indicate who in 
their household makes the most effort to conserve energy. The results, illustrated in Figure 32, show 
nearly half (48%) indicated it was themselves and one-in-five (21%) indicating it was most members of 
their household. Approximately, three-in-ten (27%) indicated it was all members of their household. 
 

Figure 32: Who in the Household Makes the Most Effort at Conserving Energy? 
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12 PRODUCTS AND SERVICES 
This section summarizes the results of a series of questions regarding awareness of utility and 
government energy efficiency brand names, participation in utility and government energy efficiency 
programs; interest in energy-related products and services, and various energy-related attitudes and 
beliefs. This section also summarizes data on access to the Internet, comfort navigating the Internet, and 
who most influences decisions for major appliance purchases. 
 
12.1 Awareness of Utility and Government Energy Brand Names 
 
Simple awareness of four different energy efficiency related brand names was tested using a five point 
scale where one meant “not at all familiar” and five meant “very familiar”. The distribution of responses 
for each brand is presented in Table 166. When the top two response categories (4 or 5) are summed, 
respondents were most familiar ENERGY STAR® (63% scoring either a 4 or 5), followed by BC Hydro’s 
Power Smart initiative (61%), and in third place, FortisBC’s PowerSense brand (37%). Last place is 
occupied by the LiveSmart BC brand. While this question tests recall of brand names, it does not test the 
respondent’s understanding, depth of knowledge or experience with the brand. Typically, the proportion 
recalling initiative brand will be higher, sometimes considerably higher, than the proportion that have a 
solid understanding of the brand’s offerings and other attributes. 
 
Table 166: Awareness of Energy Efficiency Initiatives  

Energy Efficiency 
Initiative 

Not at all 
familiar 

(1) 

 
 

(2) 

 
 

 (3) 

 
 

(4) 

Very 
Familiar 

(5) 

Very or 
Somewhat 

Familiar 
(4 or 5) 

ENERGY STAR® 12.2 7.0 17.8 21.5 41.5 63.0 

Power Smart (BC Hydro) 11.3 8.7 19.0 20.8 40.1 60.9 

PowerSense (FortisBC) 26.5 14.9 21.7 16.0 21.0 37.0 

LiveSmart BC 39.0 17.2 19.8 11.4 12.7 24.1 

 
The average familiarity score of the five energy efficiency brands in each of the five FEU regions is 
provided in Table 167. The familiarity score is calculated as the simple average of the 1 to 5 scores, with 
the lowest possible score being 1 (i.e., no one is familiar with the brand). The highest possible score is 5 
(everyone is very familiar with the brand). This type of scoring incorporates all responses, not just those 
most familiar with the brand. ENERGY STAR and BC Hydro’s Power Smart brand names tied with each 
having a familiarity score of 3.6 out of 5.0. PowerSense ranked third with a 2.9 score. LiveSmart BC took 
fourth place with a score of 2.0 out of 5.0. Power Smart had the highest region to region variability.  
 
Table 167: Awareness Score for Energy Efficiency Brands by Region 
Score (Min = 1, Max = 5) 

Energy Efficiency 
Initiative 

LM INT VI W FN 
2012 
FEU 

Unweighted base 793 1707 752 85 104 3441 

ENERGY STAR® 3.7 3.4 3.5 3.4 3.1 3.6 

Power Smart (BC Hydro) 3.8 3.0 3.7 3.8 3.1 3.6 

PowerSense (FortisBC) 2.8 3.1 2.8 2.5 2.6 2.9 

LiveSmart BC 2.0 2.1 2.1 1.8 1.5 2.0 
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12.2 Past Participation in Energy Efficiency Rebate Programs 
 
Respondents to the 2012 REUS were asked to indicate whether their household had, over the last five 
years, participated in energy efficiency programs offered by either BC Hydro (Power Smart), ecoENERGY / 
LiveSmart BC, FortisBC Energy (formerly Terasen Gas), or FortisBC Electric (PowerSense). The results, 
summarized in Table 168, should be interpreted with caution as they reflect a wide range of influencing 
factors, including, but not exclusive of: 
 

 overall geographic coverage of the utility’s programs (e.g., FortisBC Electric’s PowerSense 
program is offered only to their electric customers in the Interior region); 

 the range of different residential programs offered by the utility (e.g., the number of different 
programs available to households and whether these programs were offered in one or more of 
the last five years); 

 awareness of the utility or government program (influenced, in part, by the amount of 
marketing); and 

 relative popularity of the program (influenced by a range of factors, including the amount of the 
incentive relative to the energy-efficient appliance or activity promoted).  

 
Table 168: Participation in Energy Efficiency Rebate Programs in the Last Five Years by Region (%) 

Energy Efficiency Rebate Program LM INT VI W FN 
2012 
FEU 

Unweighted base 745 1601 716 81 101 3244 

Power Smart (BC Hydro) 20.8 7.7 21.8 19.0 9.5 17.3 

ecoENERGY/LiveSmart BC 13.9 12.1 10.0 7.1 0.9 12.9 

FortisBC Energy (formerly Terasen Gas) 9.1 11.0 6.2 7.1 2.8 9.3 

PowerSense (FortisBC Electric) 3.5 9.2 2.4 1.2 0.0 4.9 

None of the above 61.2 65.6 64.4 69.0 85.8 62.8 
Multiple responses allowed. 

 
The largest share of respondents participating in a rebate program said they had participated in a BC 
Hydro Power Smart program (17% in the last five years), followed by the ecoENERGY / LiveSmart BC 
program (13%), and FortisBC Energy (formerly Terasen Gas)(9%). Regional results reflect, in part, the 
utility service coverage. For example, participation in BC Hydro’s Power Smart program is lowest in the 
Interior region (8% versus 17% overall) while participation in a FortisBC Electric PowerSense program is 
highest in the Interior (9%). Interestingly, small percentages of customers in regions outside of the Interior 
reported participating in a FortisBC Electric program. This result may reflect some incorrect association of 
another utility’s program with the FortisBC Electric program. Notably, two-thirds (63%) of respondents to 
the 2012 REUS did not participate in any of the programs during the past five years. 
 
Table 169 (next page) explores the participation in utility or government rebate programs by the vintage 
of the respondent’s dwelling. The results suggest that, regardless of program, participation does not 
necessarily depend upon whether the home is older or newer.  
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Table 169: Participation in Energy Efficiency Rebate Programs in the Last Five Years by Dwelling Vintage (%) 

Energy Efficiency Rebate Program 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 - 

2005 
2006 or 

later 

Age Un-
known 

Unweighted base 350 919 576 664 586 238 46 

Power Smart (BC Hydro) 11.8 16.4 19.5 17.8 19.0 18.1 14.6 

ecoENERGY/LiveSmart BC 14.9 13.8 16.8 13.2 7.5 10.2 2.1 

FortisBC Energy (formerly Terasen Gas) 11.7 9.1 7.7 12.8 6.5 6.9 2.1 

PowerSense (FortisBC Electric) 4.8 5.9 4.0 3.6 6.1 5.9 5.3 

None of the above 64.9 61.5 59.4 61.0 66.8 68.6 80.0 

Multiple responses allowed. Totals may not sum to 100% 

 
 
12.3 Interest in Products and Services 
 
Interest in a number of products and services that could be offered by FortisBC was queried using a four 
point scale where one meant “not at all interested” and a four meant “very interested”. The results, 
ranked by the proportion that indicated an interest level of 3 or 4, are summarized in Table 170. As no 
financial obligation or commitment is implied or associated with a respondent’s answer, caution is 
advised in over-interpreting interest in any particular product or service as indicative of program uptake 
that would occur if the product or service was offered. 
 
Table 170: Interest in Products and Services (%) 
Ordered by % Very or Somewhat Interested 

Product / Service 
Not at all 

Interested 
(1) 

 
 

(2) 

 
 

(3) 

Very 
Interested 

(4) 

Interested 
(3 or 4) 

Furnace or heat pump tune-up to ensure they are working 
safely and efficiently 

31.3 16.3 26.8 25.6 52.4 

Home energy audit to determine main energy uses in the 
home and identify opportunities to save energy 

29.2 20.6 24.2 26.0 50.2 

Program to replace standard efficiency water heater with 
high efficiency water heater 

35.8 15.8 22.6 25.8 48.4 

Program to install an in-home display that allows you to 
monitor your home’s energy usage 

34.9 19.2 21.9 24.0 45.9 

Program to compare your home’s energy use with homes of 
comparable size and type 

33.9 20.3 24.9 21.0 45.8 

Program to improve draft proofing 35.4 19.3 24.4 20.9 45.3 

Do-it-yourself online energy audit 32.9 22.1 24.6 20.4 45.0 

Program that allows you to pay for energy-efficient 
improvements to your home via instalments on your utility 

bill 
39.2 19.9 23.7 17.2 40.9 

Program to upgrade attic and wall insulation 43.3 17.7 18.4 20.7 39.1 

Program to replace a low efficiency furnace with a high 
efficiency furnace  

48.3 12.9 16.6 22.1 38.8 

Program to replace standard efficiency clothes washer with 
high efficiency clothes washer 

48.2 17.3 18.0 16.5 34.5 

Program to install high efficiency gas fireplace 53.8 13.6 14.6 18.1 32.7 

Program to install programmable thermostats 57.1 14.5 14.3 14.1 28.4 

Program to purchase an electric automobile  56.7 16.1 14.1 13.1 27.1 
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The top three programs include a furnace tune-up program, a program offering home energy audit, and a 
program to encourage replacement of standard efficiency hot water heaters. 
  
12.4 Attitudes toward Energy Use 
 
Attitudes and behaviours can influence how households use energy or respond to programming designed 
to reduce energy consumption. Table 171 represents the first of two tables that summarize the relative 
agreement or disagreement of REUS 2012 respondents with a broad range of statements. Agreement 
with the statement is represented by those who indicated either a 4 or 5, while disagreement is 
represented by either a 1 or 2 on the scale. Those undecided, unsure or with no strong opinion (neutral) 
are represented by a 3. The responses to these questions can be used in psychographic segmentation 
studies. 
 
Table 171: Attitudes and Beliefs (%) – Part I 

Attitudes and Beliefs – Part I 
Strongly 
Disagree 

(1) 

 
 

(2) 

Neither 
Agree or 
Disagree 

(3) 

 
 

(4) 

Strongly 
Agree 

(5) 

Disagree 
(1 or 2) 

Agree 
(4 or 5) 

There are many ways that a person can save 
energy. When you add them up, they result in 

substantial savings 
1.0 2.7 13.3 37.8 45.2 3.7 83.0 

By making my home more energy-efficient, I am 
helping to do my part for the environment 

1.1 2.6 12.8 34.8 48.6 3.7 83.5 

I think natural gas is a clean and efficient energy 
source 

1.1 2.7 16.2 35.2 44.8 3.8 80.0 

Members of my household regularly limit the 
length of their showers to save energy 

5.9 12.2 32.2 28.2 21.5 18.1 49.7 

I don’t want to think about natural gas or 
electricity, I just want it to work 

18.4 17.9 28.9 19.3 15.5 36.3 34.8 

I consider natural gas to be a safe energy source 1.2 3.1 19.6 36.2 39.8 4.3 76.0 

When something needs to be done around home, 
I usually hire someone 

23.2 21.5 27.8 16.4 11.1 44.6 27.5 

I almost always have a home renovation on the go 32.4 23.7 23.9 13.3 6.7 56.1 20.0 

It is cheaper to heat a home with natural gas than 
it is with electricity 

2.7 4.1 32.5 24.8 35.8 6.9 60.7 

Our household has reduced its energy use by as 
much as reasonably possible 

3.3 12.2 30.2 33.7 20.5 15.5 54.3 

I am a busy person with little or no time to 
research ways to save energy  

15.9 20.8 42.4 14.8 6.1 36.6 20.9 

I conserve energy because it saves money, not 
because it helps the environment 

12.7 17.2 36.0 20.8 13.2 29.9 34.0 

 
Notable observations include: 
 

 somewhat more than eight-in-ten (83%) respondents agree that natural gas is a clean and 
efficient energy source; 

 approximately equal proportions of customers wish not to think about their natural gas or 
electrical service as those that do (35% and 36% respectively); and 

 six-in-ten (61%) feel that is cheaper to heat a home with natural gas than it is with electricity. 
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Table 172 presents the results for the second set of attitude and behaviour questions. As before, 
respondents were asked to rate their agreement or disagreement with a series of statements. 
 
Table 172: Attitudes and Beliefs (%) – Part II 

Attitudes and Beliefs – Part II 
Strongly 
Disagree 

(1) 

 
 

(2) 

Neither 
Agree or 
Disagree 

(3) 

 
 

(4) 

Strongly 
Agree 

(5) 

Disagree 
(1 or 2) 

Agree 
(4 or 5) 

I am usually the first one to try new 
products 

14.5 16.3 47.8 14.6 6.9 30.8 21.4 

I am usually willing to pay more for brand 
name items 

14.7 16.5 31.6 29.1 8.1 31.2 37.2 

I prefer dealing with British Columbia based 
companies 

2.2 4.9 28.6 37.1 27.2 7.1 64.3 

I always look for the best price when 
buying products or services 

1.9 5.1 19.8 37.2 36.0 7.0 73.2 

I usually take time to research issues 
thoroughly before making a decision 

1.7 3.6 19.1 42.7 33.0 5.3 75.7 

I am the type of person to have good 
insurance coverage 

1.7 2.4 12.4 37.6 45.9 4.1 83.5 

 
 
 
12.5 Major Appliance Purchases – Factors Influencing Decisions 
 
The 2012 REUS explored a small number of factors that can influence decisions for major appliance 
purchases, including who in the home makes the purchase decision, access to the Internet, comfort 
navigating the Internet, and sources of information used to make a decision. 
 
When asked who in their household makes major appliance purchase decisions, nearly three-quarters 
(74%) of survey respondents indicated it was them along with someone else in the home, and one-quarter 
(24%) said they, alone, make the major appliance purchase decisions (Figure 33). Only two percent (2%) 
said someone else in the household makes the decisions.  
 

Figure 33: Who Makes the Decision Regarding Major Appliance Purchases? 

 

 
 

Me
24%

Someone else
2%

Jointly with 
someone else

74%
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12.6 Internet Access & Comfort Navigating the Internet 
 
The vast majority (92%) of FEU residential customers responding to the 2012 REUS indicated they have 
high speed access to the Internet from their residence, while another two percent (1.7%) have access via 
dial up modem (Table 173). On average, under one-in-ten (7%) of respondents indicated they do not have 
Internet access at their residence. 
 
Table 173: Residential Internet Access by Region (%) 

Type of Access LM INT VI W FN 
2012 
FEU 

Unweighted base 776 1664 740 85 103 3368 

High speed 92.9 88.8 91.8 94.1 92.3 91.7 

Dial-up modem 1.5 2.3 1.4 -- -- 1.7 

No Internet Access 5.5 8.9 6.9 5.9 7.7 6.6 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 

 
Respondents were asked to rate their comfort with navigating the Internet as either “very comfortable”, 
“somewhat comfortable”, “not very comfortable”, or “not at all comfortable”. The distribution of 
responses by the five regions, presented in Table 174, shows the majority (61%) of FEU residential 
customers are comfortable with navigating the Internet, while another one-quarter (25%) are somewhat 
comfortable. One-in-eight (13%) indicated they were either not very comfortable or not at all 
comfortable. Regionally, Whistler has the smallest proportion of customers that are either not very or not 
at all comfortable (7%), while the Interior has the highest (16%). 
 
Table 174: Comfort with Navigating the Internet by Region (%) 

Comfort Level LM INT VI W FN 
2012 
FEU 

Unweighted base 774 1641 728 84 103 3330 

Not at all comfortable 6.2 8.6 6.0 2.4 6.7 6.8 

Not very comfortable 6.1 7.6 5.6 4.8 5.8 6.4 

Somewhat comfortable 24.4 27.2 26.6 14.5 28.1 25.4 

Very comfortable  63.3 56.6 61.7 78.3 59.4 61.4 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
 
Figure 34 (next page) shows the proportion of respondents that are very comfortable with navigating the 
Internet progressively shrinks as the respondent age increases. For example, nine-in-ten (88%) of those in 
the 35-44 age cohort indicated they were very comfortable with navigating the Internet compared to just 
four-in-ten (39%) of those aged 65 or older.  
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Figure 34: Comfort with Navigating the Internet – By Age Group 

 
 
 
There are no statistically significant differences in relative comfort navigating the Internet based on 
respondent gender (data not shown). 
 
12.6.1 Sources of Information Used in Appliance Purchase Decisions 
 
To better understand what sources of information are used to make a purchase decision for a major 
appliance, respondents to the 2012 REUS were asked to rate the influence different (potential) 
information sources using a five point scale, where one meant “not at all influential” and five meant “very 
influential”. Respondents were asked to rate seven sources of information, including: 
 

 Contractors / tradespersons  

 Customer ratings  

 Expert reviews (e.g., magazines, websites, TV) 

 Electric or gas utilities 

 Government 

 Appliance salespeople 

 Knowledgeable family member, friend, or neighbour 
 
Table 175 (next page) summarizes respondent answers by three metrics: not influential (either a 1 or 2 on 
the five point scale), influential (4 or 5), and the weighted average influence score (maximum score of 5). 
Generally speaking, the relative influence that an individual source of information has will be related to 
the trustworthiness of the information source.  
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Table 175: Influential Sources of Information for Purchasing a Major Appliance 

Sources of Information 
Not Influential   

(1 or 2) 
% 

Influential 
(4 or 5) 

% 

Average 
 Score 

(max=5) 

Customer ratings  16.6 56.9 3.6 

Knowledgeable family member, friend, or neighbour 16.3 55.8 3.5 

Expert reviews (e.g., magazines, websites, TV) 20.6 52.8 3.4 

Electric or gas utilities 32.8 37.7 3.0 

Contractors / tradespersons  43.7 29.2 2.7 

Appliance salespeople 42.1 22.7 2.7 

Government 54.5 19.8 2.4 

 
Customer ratings, knowledgeable family members, friends or neighbours, and expert reviews are 
considered the most influential of the seven sources, with weighted average influence scores ranging 
from 3.4 to 3.6. Least influential are appliance salespeople and government (scores of 2.7 and 2.4 
respectively). Electric or gas utilities were in the middle, with four-in-ten (38%) of respondents indicating 
they are influential in their appliance choice decision (score of 3.0).  
 
While the question design and presentation of data evaluate each source individually, it is realistic to 
assume that appliance purchase decisions may require input from more than one source of information. 
 
When average influence scores were analyzed by age and gender of the survey respondent (Table 176), 
there were no significant differences by age or age grouping. When compared on the basis of gender, 
women were more likely to rate all sources of information as being more influential to their decisions 
than their male counterparts.  
 
Table 176: Influential Sources of Information for Purchasing a Major Appliance – Gender Differences 
Average Influence Score (Max =5) 

 
              Average Score 

        (Max = 5) 

Sources of Information Women Men  

Unweighted base 1,443 1,898 

Customer ratings  4.3 4.1 

Knowledgeable family member, friend, or neighbor 4.3 3.8 

Expert reviews (e.g., magazines, websites, TV) 4.1 4.0 

Electric or gas utilities 3.9 3.7 

Contractors / tradespersons  3.6 3.2 

Appliance salespeople 3.4 3.1 

Government 3.3 3.1 

 
 
 
 

FEI 2016 Rate Design Application Appendix 7-1



 

 

SAMPSON 

RESEARCH 

  

 

 

FEU 2012 RESIDENTIAL END-USE STUDY  
JULY 16, 2014 151 

13 DEMOGRAPHICS 
 
This section summarizes demographic and socio-demographic characteristics of respondents to the 2012 
REUS and their households, with comparisons to the 2008 and 2002 REUS surveys. 
 
13.1 Survey Respondent Characteristics 
 
13.1.1 Age Cohorts 
 
The distribution of survey respondents by age cohort is summarized in Table 177. Comparisons are 
provided with the 2008 and 2002 surveys. Of note, the proportion of respondents 45 years or older 
responding to the REUS surveys has increased from slightly greater than seven-in-ten  (72%) in 2002 to 
nearly nine-in-ten (85%) in 2012. This is consistent with the aging of the general population base (see 
Section 3). 
 
Table 177: REUS Respondents by Age Group by Region (%) 

Age Cohort LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 773 1658 726 82 102 3341 2186 2533 1424 1491 

18 yrs or younger -- 0.1 -- -- -- 0.0* -- 0.0* -- 0.1 

19 – 24 yrs  0.4 0.1 -- -- -- 0.3 0.4 0.3 0.5 0.6 

25 – 34 yrs 4.0 3.5 3.2 1.2 10.6 3.8 4.2 3.9 4.5 8.1 

35 – 44 yrs 11.1 9.5 7.9 13.6 19.3 10.4 13.7 10.6 14.5 19.6 

45 – 54 yrs 21.1 18.5 15.0 25.9 31.9 19.8 20.4 20.3 20.3 25.6 

55 – 64 yrs 27.3 27.8 27.1 28.4 25.2 27.4 28.9 27.4 29.0 21.6 

65 yrs and older 36.1 40.6 46.8 30.9 12.9 38.4 32.4 37.4 31.1 24.3 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

44 yrs or younger 15.5 13.1 11.0 14.8 30.0 14.4 18.3 14.8 19.5 28.4 

45 yrs or older 84.5 86.9 89.0 85.2 70.0 85.6 81.7 85.2 80.5 71.6 

Totals may not sum due to rounding. 
* Value less than 0.01% 

 
13.1.2 Gender 
 
The gender of the survey respondents, by region, is provided in Table 178. Overall, more males than 
females responded to the 2012 survey (57% versus 40%). Significantly more males in the Lower Mainland 
and Whistler regions responded to the survey. 
 
Table 178: Survey Respondent Gender by Region (%) 

Gender LM INT VI W FN 
2012 
FEU 

Unweighted base 793 1707 752 85 104 3441 

Female 38.3 43.2 43.2 29.8 49.7 40.2 

Male 59.0 54.0 53.3 67.9 48.4 57.0 

No answer 2.6 2.9 3.5 2.4 1.9 2.8 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 
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13.1.3 Marital Status 
 
A summary of the survey respondents by marital status is provided in Table 179. There are no significant 
differences when compared to those who responded to the 2008 REUS. 
 
Table 179: Marital Status by Region (%) 

Marital Status LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 793 1707 752 85 104 3441 2174 2604 1415 1481 

Single 6.1 6.3 4.3 12.2 14.5 6.0 6.7 6.2 6.8 6.8 

Married / common law 82.1 76.7 77.6 75.6 71.0 80.1 79.7 80.4 79.9 79.9 

Divorced / separated 5.5 7.3 6.6 7.3 11.6 6.1 5.8 6.1 5.6 7.3 

Widowed 6.4 9.7 11.6 4.9 2.9 7.8 7.8 7.4 7.7 6.0 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
 
13.1.4 Educational Attainment 
 
The distribution of survey respondents by the highest level of educational attainment is provided in Table 
180. Changes from 2008 include significantly more respondents with a post-graduate degree (13% in 2012 
versus 10% in 2008), and proportionately fewer respondents with a high school degree as their highest 
educational attainment (13% versus 17%). 
 
Table 180: Respondent Education Status by Region (%) 
Highest Level of Education Achieved 

Education LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 793 1707 752 85 104 3441 2221 2604 1446 1610 

Some high school 4.8 6.7 4.9 1.2 4.8 5.3 4.7 5.4 4.6 9.2 

Completed high school 12.2 15.9 14.1 5.9 19.9 13.4 16.9 13.4 16.7 14.4 

Some trade / technical school 5.9 7.7 5.6 5.9 10.4 6.4 7.4 6.5 7.7 15.4 

Completed trade / technical school 12.4 15.5 12.4 8.3 18.0 13.2 14.4 13.3 14.7 14.9 

Some university / college 18.4 18.4 19.0 10.7 17.1 18.4 18.0 18.4 17.9 7.3 

Completed university / college 28.5 24.7 25.3 38.1 19.3 27.1 25.8 27.3 25.9 23.7 

Post graduate 14.9 8.6 14.8 27.4 8.5 13.2 9.8 12.9 9.6 6.1 

No response 2.9 2.5 4.0 2.4 1.9 2.9 3.1 2.8 3.0 9.0 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
 
13.2 Household Characteristics 
 
13.2.1 Number of Occupants per-Dwelling 
 
Table 181 (next page) summarizes the average number of occupants per dwelling, including the 
proportion of homes with two occupants or less, between three and five occupants, and six or more 
occupants. Overall, the average is 2.8 occupants per-dwelling. Household sizes tend to be larger in the 
Lower Mainland (average of 2.9 occupants per dwelling) and smaller in the Interior and Vancouver Island 
(2.4 occupants each). At the utility level, there is no statistically significant change in the overall average 
between 2012 and 2008.  
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Table 181: Average Number of Occupants per Dwelling by Region (%) 

Number of Occupants per- 
Dwelling 

LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 793 1707 752 85 104 3441 2174 

Average per home 2.9 2.4 2.4 2.7 2.6 2.8 2.8 

Standard Deviation  2.34 0.84 0.81 0.58 0.36 1.22 1.60 

Homes by size:        

2 occupants or less (%) 51.9 69.8 72.5 60.5 58.0 58.9 55.3 

3 - 5 occupants (%) 43.2 28.5 25.6 34.6 39.1 37.3 39.1 

6 occupants or more (%) 4.9 1.7 1.9 4.9 2.9 3.7 5.6 

Total (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Totals may not sum due to rounding. 

 
When analyzed by the number of occupants, homes with two people or less represent the majority (59%) 
of all FEU households, followed by those with between three and five people (37%). Homes with six or 
more people are significantly less common (4% of households) and are more likely to occur in the Lower 
Mainland. Homes in the Interior and Whistler regions are more likely than other regions to have two 
occupants or less.  
 
The composition of FEU homes by age of the home’s occupants is provided in Table 182. The data are 
expressed in terms of the number of occupants by age group per the base of all homes in the region. To 
illustrate using an example, there are an average of 0.11 occupants five years of age or younger per FEU 
household in 2012, compared to 0.46 occupants per-household for those aged 25 to 44 years. 
  
Table 182: Average Number of Occupants in the Home by Age Cohort and Region 

Age Cohort LM INT VI W FN 
2012 
FEU 

Unweighted base 793 1707 752 85 104 3441 

5 years or younger 0.12 0.08 0.07 0.12 0.16 0.11 

6 – 12 yrs 0.17 0.11 0.10 0.16 0.19 0.15 

13 – 18 yrs 0.20 0.13 0.11 0.12 0.24 0.17 

19 – 24 yrs  0.21 0.13 0.11 0.22 0.14 0.18 

25 – 44 yrs 0.55 0.32 0.33 0.49 0.71 0.46 

45 – 64 yrs 0.99 0.91 0.80 1.14 0.98 0.95 

65 yrs and older 0.66 0.71 0.83 0.47 0.22 0.69 

 
 
The incidence of occupants by age cohort is summarized in Table 183 (next page). The data show that, on 
average, less than one-in-ten (7%) of FEU households have at least one pre-school aged child (five years of 
age or younger), one-in-ten have pre-teens, and one-in-eight (13%) have teenagers at home. Regionally, 
FEU households in the Lower Mainland and Fort Nelson are more likely to have children (any age under 19 
years old) compared to the other regions. Consistent with a population dominated by the aging baby 
boom cohort, over four-in-ten (44%) of FEU households have at least one household member who is 65 
years or older (e.g., a senior). Vancouver Island households have the highest incidence of seniors (53%) 
versus Fort Nelson with the lowest (16%). 
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Table 183: Incidence of Household Members by Age Cohort by Region (%) 

Age Cohort of Home’s Occupants LM INT VI W FN 
2012 
FEU 

Unweighted base 793 1707 752 85 104 3441 

5 years or younger 8.3 5.8 5.1 8.6 9.8 7.3 

6 – 12 yrs 12.2 7.5 7.3 13.6 11.7 10.4 

13 – 18 yrs 15.1 9.5 8.5 7.4 17.6 12.9 

19 – 24 yrs  15.9 9.2 8.3 11.1 9.8 13.2 

25 – 44 yrs 33.8 21.0 19.1 30.9 43.0 28.8 

45 – 64 yrs 58.2 56.1 50.0 65.4 59.6 56.8 

65 yrs and older 42.4 45.2 53.0 32.1 16.0 44.2 

Households with children (<19 yrs) % 27.7 18.0 16.6 21.4 32.3 23.9 

Households without children (<19 yrs) % 72.3 82.0 83.4 78.6 67.7 76.1 

Columns do not sum to 100% 

 
To explore the relationship between dwelling type and occupant characteristics, the incidence of 
individuals by age cohort by dwelling type is provided Table 184. While sample sizes for some dwelling 
types, especially apartments /condominiums, are small, the data show relatively few differences among 
the dwelling types. Apartments/condominiums and mobile homes are notable in that they are the least 
likely to have children at home (0% and 10% respectively). Mobile homes tend to have older residents, 
including the highest incidence of seniors (55%). 
 
Table 184: Incidence of People in the Home by Age Cohort by Dwelling Type (%) 

Age Cohort of Home’s Occupants 
Single 

Family 
Detached 

Duplex 
Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2,792 154 207 55 118 59 

5 years or younger 7.4 6.5 8.7 0.0 1.8 15.6 

6 – 12 yrs 10.4 11.4 13.0 0.0 2.5 11.3 

13 – 18 yrs 13.5 10.7 13.7 0.0 6.7 12.5 

19 – 24 yrs  14.3 8.9 8.8 0.0 8.0 22.6 

25 – 44 yrs 28.5 32.9 31.8 23.7 16.1 35.0 

45 – 64 yrs 59.0 51.1 47.2 36.8 45.0 52.0 

65 yrs and older 43.1 50.8 41.1 45.9 55.2 71.8 

Households with children (<19 yrs) 24.4 24.2 27.8 0.0 10.2 28.5 

Households without children (<19 yrs) 75.6 75.8 72.2 100.0 89.8 71.5 

 
 
As discussed in Section 3, the number of occupants in the home affects household energy use particularly 
for domestic hot water uses (clothes washing, dishwashing, showers, etc.). Table 185 (next page) 
summarizes the proportion of FEU households that saw an increase, decrease, or a combination of 
increase and decrease in the number of occupants during the last two years.  
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Table 185: Changes in the Number of People in the Home by Region (%) 
Change in Number of Occupants during the Last 2 Years 

Number of Occupants LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 793 1707 752 85 104 3441 2181 2604 1420 1610 

Yes – changed in last two years 21.9 20.0 17.7 14.6 32.2 21.0 32.2 21.4 33.2 32.1 

Yes – more people in the past 12.1 11.2 10.7 8.5 15.6 11.7 17.8 11.8 18.4 19.3 

Yes – fewer people in the past 7.0 6.2 4.5 2.4 11.7 6.5 7.1 6.8 7.3 11.9 

Yes – both fewer and more 
people in the past  

1.9 2.4 1.9 3.7 2.9 2.1 7.1 2.1 7.2 4.6 

 
One-in-five (21%) of FEU customers indicated the number of people in the home had changed in the last 
two years, down from two-thirds (32%) of households in 2008. One-in-eight (12%) had experienced a 
decrease in household size during the last two years and under one-in-ten (7%) had experienced an 
increase in household size in the last two years. Two percent (2%) said their home had experienced both 
an increase and decrease. These results are consistent with aging of the population and the 
commensurate decline of household size due, in part, to adult children leaving home. 
 
13.2.2 Household Income 
 
The distribution of 2012 REUS respondents by annual household income is provided in Table 186. The 
data are useful in providing context to income-driven differences between consumers regarding 
behaviours, attitudes, and equipment purchase decisions. The proportion of respondents who chose to 
not answer the question is higher than in past surveys (31% in 2012 versus 25% in 2008). The dataset was 
not rebased to show only those who answered the question. This was done primarily because there is no 
a priori reason non-responses would be distributed across the income categories in the same relative 
proportions as responses. Regional comparisons can be made, but with caution as the proportion 
choosing not to answer the question does vary from region to region. 
 
Table 186: Annual Household Income before Taxes by Region (%) 

Household Income LM INT VI W FN 
2012 
FEU 

2008 
FEU 

2012 
FEI 

2008 
FEI 

2002 
FEI 

Unweighted base 793 1707 752 85 104 3441 2221 2604 1446 1610 

Less than $20,000 2.9 4.2 1.7 1.2 2.8 3.1 3.7 3.3 3.8 6.1 

$20,000 to $29,999 3.9 7.7 4.8 3.6 1.9 5.0 
16.71 

5.0 
16.61 17.21 

$20,000 to $39,999 4.9 8.7 8.1 -- 2.8 6.3 6.1 

$40,000 to $49,999 5.9 7.7 7.0 2.4 4.8 6.5 
17.62 

6.5 
17.52 17.62 

$50,000 to $59,999 6.6 7.3 8.2 3.6 6.6 6.9 6.8 

$60,000 to $79,999 9.7 13.1 10.4 4.8 8.5 10.7 15.1 10.7 15.5 14.9 

$80,000 to $99,999 10.0 9.4 9.3 9.5 6.6 9.7 10.8 9.8 10.7 10.8 

$100,000 to $124,999 9.1 9.0 8.5 11.9 12.3 9.0 11.5 9.1 11.8 6.7 

$125,000 or more 13.9 7.5 10.1 23.8 17.4 11.8 9.6 11.9 9.5 7.3 

No response / Prefer not to answer 33.2 25.4 31.8 39.3 36.1 30.9 24.6 30.8 24.2 19.2 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Households with less than $40K 11.7 20.6 14.6 4.8 7.6 14.4 20.4 14.4 20.4 23.3 

Households with less than $60K 24.2 35.6 29.9 10.7 19.0 27.9 38.0 27.7 37.9 40.9 

Households with $100K or more 23.0 16.5 18.6 35.7 29.8 20.8 21.1 21.0 21.3 14.0 
1 Represents household incomes of $20,000 to $39,999 
2
 Represents household incomes of $40,000 to $59,999 

Totals may not sum due to rounding. 
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Household incomes by dwelling type are summarized in Table 187. Occupants of mobile homes stand out 
as having proportionately lower household income compared to occupants in other dwelling types. 
 
Table 187: Annual Household Income before Taxes by Dwelling Type (%) 

Household Income 
Single 

Family 
Detached 

Duplex 
Row / 
Town-
house 

Apt / 
Condo-
minium 

Mobile 
Home 

Other 

Unweighted base 2792 154 207 55 118 59 

Less than $20,000 2.4 2.5 8.3 7.9 11.0 4.0 

$20,000 to $29,999 4.0 4.7 6.1 7.8 27.0 23.2 

$30,000 to $39,999 6.1 11.4 3.1 8.9 12.8 9.0 

$40,000 to $49,999 6.6 9.9 4.9 9.0 5.1 2.1 

$50,000 to $59,999 7.0 9.1 4.2 7.7 6.6 9.1 

$60,000 to $79,999 10.3 14.7 14.1 16.9 6.7 3.1 

$80,000 to $99,999 9.8 8.6 11.5 10.2 5.7 10.4 

$100,000 to $124,999 9.2 10.5 9.0 5.1 0.9 2.9 

$125,000 or more 13.0 6.9 6.2 13.8 0.2 13.1 

No response / Prefer not to answer 31.7 21.8 32.5 12.7 23.9 23.0 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Households with less than $40K 12.5 18.6 17.6 24.6 50.9 36.3 

Households with less than $60K 26.0 37.6 26.7 41.3 62.6 47.5 

Households with $100K or more 22.2 17.4 15.2 18.9 1.1 16.0 
Totals may not sum due to rounding. 

 
 
13.2.3 Spoken Languages 
 
The majority (92%) of respondents to the 2012 REUS indicated that English was the main language spoken 
in the home (Table 188). Mandarin and Cantonese are second and third most common, representing 3.1% 
of households. All other languages each represented less than one percent of REUS respondents. 
 
Table 188: Main Language Spoken in the Home by Region (%) 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 793 1707 752 85 104 3441 2221 

English 88.5 97.1 94.3 94.1 95.2 91.5 88.8 

Mandarin 1.5 0.1 -- -- -- 0.9 1.4 

Cantonese 3.5 0.1 0.1 -- -- 2.2 3.6 

Hindi -- -- -- 1.2 -- 0.0 0.3 

Punjabi 0.6 0.2 0.3 -- 0.9 0.5 0.4 

Tagalog 0.1 0.1 -- -- -- 0.1 1.0 

Farsi (Persian) 0.6 -- -- -- -- 0.4 -- 

French 0.4 0.4 0.7 -- 0.9 0.4 0.4 

German -- 0.2 0.4 -- -- 0.1 0.6 

Other 0.9 0.4 0.3 -- 0.9 0.7 2.1 

No response 3.8 1.5 4.0 4.8 1.9 3.2 1.4 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Totals may not sum due to rounding. 

 
Other languages spoken in the home are listed in Table 189. All responses are expressed as a percent of 
the base of REUS respondents and include multiple responses. 
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Table 189: All Other Languages Spoken in the Home – by Region 
Multiple Responses Allowed 

 LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 793 1707 752 85 104 3441 2174 

English 5.4 0.2 2.4 -- -- 3.7 3.7 

Mandarin 2.6 0.1 0.5 -- -- 1.7 0.7 

Cantonese 2.6 0.1 1.1 -- -- 1.8 1.4 

Hindi 0.9 -- 0.8 -- -- 0.6 0.5 

Punjabi 1.1 0.1 0.8 -- -- 0.8 0.7 

Tagalog 0.6 0.1 0.5 -- -- 0.5 0.6 

Farsi (Persian) 0.2 -- 0.8 -- -- 0.3 0.0* 

French 4.8 2.7 12.7 11.3 -- 5.1 4.3 

German 3.8 1.3 10.5 11.3 -- 3.8 2.4 

Other 6.5 1.2 9.7 -- -- 5.4 2.9 

* Value less than 0.01% 
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14 CONDITIONAL DEMAND ANALYSIS 
FortisBC Energy Utilities (FEU) use information on end-use gas consumption for power system planning, 
load forecasting, marketing and demand side management. End-use consumption refers to the energy 
used for space heating, water heating, cooking and other specific uses, as opposed to total consumption. 
The Unit Energy Consumption (UEC) for an end-use is defined as the quantity of energy consumed by that 
end-use in a given period of time. 
 
This section summarizes the results of a Conditional Demand Analysis (CDA) applied to the 2012 REUS 
data to estimate UEC values for major residential gas end-uses. CDA is a multivariate regression technique 
which combines utility billing data with weather information and customer survey data. A detailed 
presentation of the methodology, equation specifications, and equation results for the CDA are included 
in Appendix B.  
 
14.1 Research Objectives 
 
The objectives of the 2012 CDA analysis for FEU natural gas customers are to:   
 

 estimate weather-normalized UEC values for major residential gas end-uses, including space 
heating, water heating, fireplaces, cooking and other specific uses; 

 estimate UEC values for each of the following regions: Lower Mainland, Interior, Vancouver 
Island, Whistler and Fort Nelson;  

 disaggregate UECs for key end-uses by the following dwelling types: single family dwellings, multi-
family dwellings and vertical subdivisions; and 

 compare the results with past CDA studies.  
 

Gas end-uses modelled include: 
 

 Primary space heating  

 Secondary space heating (excluding fireplaces) 

 Domestic water heating  

 Fireplaces (heater type, free standing, and decorative)  

 Cooking (gas range, cook top, oven, duel fuel range)  

 Gas clothes dryers  

 Hot tubs  

 Piped gas BBQs 

 Swimming pools 
 
Attempts were made to model piped gas outdoor heaters and gas saunas. However, these end-uses were 
not retained in the conditional demand analysis because they produced unreasonable results, likely due 
to the small number of households possessing these end-uses. 
 
14.2 CDA Sample 
 
The sample used for the gas CDA consisted of households in FEU’s service territory who participated in 
the 2012 Residential End-use Study. Consistent with the 2008 CDA, customers living in mobile homes or 
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“other” dwelling types, as well as customers who have not lived in their residence for at least two years, 
were excluded from the analysis. There were a total of 3,109 customers in the resulting sample (Table 
190).  
 
Table 190: Sample used in the 2012 FEU Conditional Demand Analysis 

 LM INT VI W FN 
2012 
FEU 

Single family detached 608 616 1382 43 69 2718 

Semi-detached  122 71 109 32 7 341 

Apartments / Condominiums 5 9 34 2 -- 50 

Total 2012 CDA Sample 735 696 1525 77 76 3109 

 
The survey data from these customers were used in combination with two year’s worth of monthly billing 
data for each customer and regional specific weather data for the same period. The two-year period used 
was December 2010 to November 2012. Customers with missing billing data were not used in the 
estimation of the conditional demand models. 
 
The conditional demand models were estimated using ordinary least squares. The regression models 
performed well. The adjusted R-squared values were high, and most of the regression coefficients had the 
correct sign and were significant at the five percent level or better (see Appendix B for the detailed 
regression outputs). 
 
The regression coefficients were used to calculate Unit Energy Consumption (UEC) values for major 
residential end-uses. UECs were calculated for each household possessing the end-use by substituting 
household variables into the end-use equations. Normal heating degree days were substituted to 
generate weather-normalized UECs for space heating, fireplaces and water heating. Weighted average 
UECs were then calculated across all households possessing the end-use (weighted by region). 
 
14.3 Utility Level UECs 
 
An overall conditional demand model was constructed to estimate UECs for FEU’s service territory. The 
weather-normalized, weighted UECs are shown in Table 191 (next page). As expected, the main end-uses 
are primary space heating at 52.4 GJ per year and water heating at 26.3 GJ per year. Other key end-uses 
are decorative fireplaces (17.7 GJ per year), heater type fireplaces (14.6 GJ per year) and gas cooking 
appliances (12.5 GJ per year). Secondary gas space heating (excluding fireplaces), gas heated pools and 
hot tubs are also heavy users of natural gas, but they have lower penetration rates than other major end-
uses.  
 
The average energy consumption per household (HEC) is calculated by multiplying each end-use’s UEC by 
its penetration rate and summing across end-uses. The HEC is a measure of the average consumption of a 
household in FEU’s service territory. The weather-normalized, weighted HEC was estimated to be 81.2 GJ 
per year. In comparison, the actual weighted consumption for the sample was 89.5 GJ per year. Part of 
the reason that estimated, weather-normalized consumption is lower than actual consumption levels is 
because normal weather conditions were warmer than during the two-year period from December 2010 
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to November 2012. However, Conditional Demand Analysis tends to underestimate actual consumption 
levels.56 
 
Table 191: Penetration Rates and Unit Energy Consumption by End-use – Overall Service Area 

 
Sample Size 

(unweighted) 

Penetration 

(% presence) 

Unit Energy 
Consumption 

(GJ/year) 

Avg. Consumption 
per Household 

(GJ/year) 

UECs in 2008 

(GJ/year) 

UECs in 2002 

(GJ/year) 

Primary Space Heating 2511 86% 52.4 44.9 55% 57.8 67.8 

Secondary Space Heating 111 3% 24.5 0.7 1% 23.2 - 

Water Heating 2259 78% 26.3 20.6 25% 19.8 20.8 

Decorative Fireplace 469 19% 17.7 3.4 4% 20.9 16.8^ 

Heater Fireplace 1331 43% 14.6 6.3 8% 17.4 15.8^^ 

Free Standing Fireplace 252 7% 7.0 0.5 1% - - 

Range, Cook Top, Oven 826 29% 12.5 3.6 4% 5.4 8.5 

BBQ 734 20% 0.3 0.1 <1% 8.1 3.1 

Dryer 159 5% ** ** ** 3.9 4.0 

Pool 56 2% 43.1 0.9 1% 38.5 53.5 

Hot Tub  21 1% 21.3* 0.2* <1% 19.5 17.9 

Household Consumption        

  Estimated     81.2  85.8 96.1 

  Actual    89.5  98.9 104.9 

* Small sample size (less than 30 households with end-use present). These results should be interpreted with caution.  
** An attempt was made to include gas dryers in the CDA, but it was not retained in the model because the estimated UEC value was negative. 
^ 2002 data represents log fireplaces 
^^ 2002 data represents inserts 

 
The table also shows a comparison between this study’s UEC estimates and those produced in two 
previous conditional demand analyses, conducted as part of the 2002 and 2008 Residential End-Use 
Studies.57 It is important to note the service territory analyzed in the 2002 study excluded Vancouver 
Island and Whistler. Vancouver Island now forms a sizable portion of FEU’s service territory, but has lower 
natural gas consumption than the Lower Mainland or the Interior (e.g. space and water heating 
consumption tends to be lower for Vancouver Island). As a result, comparisons with the 2002 study may 
not be entirely valid.  
 
The weather-normalized UEC for primary space heating has dropped from 57.8 GJ per year in the 2008 
study to 52.4 GJ per year in this study. This decrease can be explained by improvements in heating 
efficiency over time.  
 
In contrast, the weather-normalized UEC for water heating has increased from 19.8 GJ per year in the 
2008 study to 26.3 GJ per year in the current analysis. This is mainly due to a higher UEC value estimated 
for the Lower Mainland region (see the following section for an explanation). 
 
The UECs for many of the other end-uses are relatively consistent between studies, with the exception of 
gas cooking and BBQs. The UEC for gas cooking appliances (gas ranges, cook tops, ovens and duel fuel 

                                                           
56

 In CDA, the model’s intercept term is forced to be zero to ensure it does not capture the effects of the individual end-uses. 
However, forcing the intercept to zero often results in underestimated total household consumption because non-modelled end-
uses (e.g. outdoor heaters) and behaviours (e.g. heating use in the summer) are not captured. 
57

 Habart (2003), Sampson Research (2009). 
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ranges) appears to be over-estimated and BBQs appears to be under-estimated in the current study. This 
may be due to the fact these two end-used provide the same service (i.e., cooking). It may be more 
meaningful to consider these end-uses in the aggregate when comparing the results.58  
 
Finally, an attempt was made to include gas dryers in the CDA, but it was not retained in the final model 
because the estimated UEC value was negative. 
 
14.4 Regional UECs 
 
Individual CDA models were estimated for the Lower Mainland, Vancouver Island and Interior regions. For 
the two smaller regions of Whistler and Fort Nelson, the overall conditional demand model constructed at 
the utility level was used to estimate UECs. The results are presented in the following sections.  
 
14.4.1 Lower Mainland 
 
Table 192 shows the weather-normalized UECs for the Lower Mainland region. The major end-uses are 
primary space heating at 55.0 GJ per year and water heating at 29.9 GJ per year. For both these end-uses, 
the UEC values are greater than in the Vancouver Island or Interior regions. One reason the demand for 
space and water heating is higher in the Lower Mainland is that dwellings are larger on average. As well, 
the average number of people living in the household is greater in the Lower Mainland compared to the 
other regions, which particularly affects the demand for water heating (see Section 11.1.3).  
 
Table 192: Penetration Rates and Unit Energy Consumption by End-use – Lower Mainland 

 

Sample Size 
Penetration 

(% presence) 

Unit Energy 
Consumption 

(GJ/year) 

Avg. Consumption per 
Household (GJ/year) 

UECs in 2008  
(GJ/year) 

UECs in 2002  
(GJ/year) 

Primary Space Heating 664 90% 55.0 49.7 56% 62.0 65.3 

Secondary Space Heating 15 2% 41.5* 0.8* 1% 18.1 - 

Water Heating 610 83% 29.9 24.8 28% 20.4 21.0 

Decorative Fireplace 171 23% 12.9 3.0 3% 21.4 16.2^ 

Heater Fireplace  321  44% 10.5 4.6 5% 18.3 14.9^^ 

Free Standing Fireplace 41 6% 5.3 0.3 <1% - - 

Range, Cook Top, Oven  236  32% 9.2 3.0 3% 5.6 8.6 

BBQ  122  17% 5.2 0.9 1% 8.1 3.4 

Dryer  36  5% ** ** ** 4.2 4.0 

Pool  18  2% 37.1* 0.9* 1% 38.5 53.6 

Hot Tub   8  1% 21.6* 0.2* <1% 19.5 17.8 

Household Consumption        

  Estimated     88.2  92.1 93.8 

  Actual    98.1  108.9 109.0 

* Small sample size (less than 30 households with end-use present). These results should be interpreted with caution.  
** An attempt was made to include gas dryers in the CDA, but it was not retained in the model because the estimated UEC value was negative. 
^ 2002 data represents log fireplaces 
^^ 2002 data represents inserts 

 

                                                           
58

 In the 2008 study, these two end-uses were also challenging to model, with the gas cooking UEC underestimated and BBQs 
overestimated. However, the sum of the UECs appears to be consistent between studies.   
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The estimated UEC for secondary gas space heating is also high, but this value appears to be over-
estimated. Only 15 households in the Lower Mainland sample used gas for secondary space heating 
(excluding fireplaces). Due to the small sample size, this UEC estimate may not be reliable.  
 
The UECs for gas cooking appliances and BBQs appear to be more reasonable than in the overall model. 
An attempt was made to include gas dryers in the CDA, but it was not retained in the final model because 
the estimated UEC value was negative. 
 
The weather-normalized annual energy consumption per household (HEC) was estimated to be 88.2 GJ 
per year. In comparison, the actual average consumption for the sample was 98.1 GJ per year.  
 
The UEC for primary space heating decreased from 62.0 GJ per year in the 2008 study to 55.0 GJ per year 
in this study. Such a drop is consistent with improvements in heating efficiency, as well as a trend towards 
smaller households in the region. In contrast, the UEC for water heating in this study was significantly 
greater than in the 2008 study. Some of this change may be due to a rise in average dwelling size over 
time, though efficiency improvements and smaller households are thought to counteract this trend 
overall.  
 
One explanation for the higher water heating UEC value is the methodological differences between 
studies. In the 2008 study, UEC estimates for the individual regions were derived from the overall 
conditional demand model constructed at the utility level. With this approach, the overall model was able 
to capture some regional variation in water heating by including variables that naturally varied by region 
(e.g., weather, household size, etc.) Still, the UEC estimates for water heating did not vary much between 
regions. In contrast, the individual condition demand models estimated for each region in the current 
study were better able to capture regional variation in end-use demand. Though the water heating UEC 
may be somewhat overestimated in the current analysis, it is likely more robust than in past studies. 
   
UEC estimates for fireplaces are significantly lower than in the 2008 study. As with water heating, this 
change is mainly due to methodological differences between the studies. In the 2008 study, the overall 
model assumed a constant UEC specification for fireplaces across all regions based simply on the number 
of fireplaces in use. The resulting UEC estimates were very similar between regional subgroups. By 
developing individual conditional demand models for each region, and by incorporating data on heating 
degree days into the specifications, the current UEC estimates for fireplaces are considered to be more 
credible than in past studies.   
 
14.4.2 Vancouver Island 
 
Table 193 (next page) shows the weather-normalized UECs for the Vancouver Island region. The major 
end-uses are primary space heating at 43.0 GJ per year and water heating at 18.3 GJ per year. For both 
these end-uses, the estimated UECs are lower than in the Lower Mainland or Interior regions. Compared 
to the Lower Mainland, customers in Vancouver Island tend to have lower demand for space and water 
heating because dwellings are smaller, and because there are fewer people per-household on average. 
Weather conditions largely explain the difference in heating demand between Vancouver Island and the 
Interior, since the average size of homes and the number of household members is similar.  
 
The weather-normalized annual energy consumption per household (HEC) was estimated to be 51.9 GJ 
per year. In comparison, the actual average consumption for the sample was 56.1 GJ per year.  
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Table 193: Penetration Rates and Unit Energy Consumption by End-use – Vancouver Island 

 

Sample Size 
Penetration 

(% presence) 

Unit Energy 
Consumption 

(GJ/year) 

Average Consumption per 
Household (GJ/year) 

UECs in 2008  
(GJ/year) 

Primary Space Heating 445 64% 43.0 27.5 53% 43.0 

Secondary Space Heating 25 4% 6.9* 0.2* <1% 19.9 

Water Heating 476 68% 18.3 12.5 3% 18.8 

Decorative Fireplace 81 12% 12.0 1.4 12% 19.7 

Heater Fireplace 406 58% 10.6 6.2 3% 16.1 

Free Standing Fireplace 89 13% 12.8 1.6 24% - 

Range, Cook Top, Oven 193 28% 5.7 1.6 3% 4.7 

BBQ 181 26% 1.1 0.3 1% 8.1 

Dryer 49 7% 3.7 0.3 1% 3.4 

Pool 4 1% ** ** ** 38.5 

Hot Tub  3 <1% *** *** *** 19.5 

Household Consumption       

  Estimated     51.9  64.8 

  Actual    56.1  67.2 

* Small sample size (less than 30 households with end-use present). These results should be interpreted with caution.  
** Insufficient sample to produce meaningful estimates (less than 5 households with end-use present). 
*** An attempt was made to include hot tubs in the CDA, but it was not retained in the model because the estimated UEC value was negative. 

 
 
The UECs for space and water heating did not change significantly from the 2008 study. Even with a trend 
towards larger dwellings, one would expect UECs for these end-uses to decrease over time because of 
efficiency improvements and smaller household sizes. As noted in the previous section, comparisons 
between years are complicated by the methodological differences between studies. In general, the 
estimates for space and water heating in the current study are considered to be more robust. 
 
UEC estimates for fireplaces were significantly less than in the 2008 study, again because of key 
methodological differences. The current UEC estimates for fireplaces are thought to be more credible 
than in the 2008 study. In the current analysis, UECs for fireplaces were similar between Vancouver Island 
and the Lower Mainland, but lower than in the Interior.  
 
As with the Lower Mainland, the sample used for Vancouver Island did not contain many households from 
vertical subdivisions. Consequently, the UEC values may be somewhat overestimated for end-uses that 
are influenced by dwelling type. Note the sample used in the 2008 study also under-represented vertical 
subdivisions in Vancouver Island.    
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14.4.3 Interior 
 
Table 194 shows the weather-normalized UECs for the Interior region. The main end-uses are primary 
space heating at 53.0 GJ per year and water heating at 21.3 GJ per year. For both these end-uses, unit 
energy consumption is less than in the Lower Mainland, but greater than in Vancouver Island. Heater 
fireplaces (19.2 GJ per year) and decorative fireplaces (18.7 GJ per year) are also major users of natural 
gas in the Interior. These UEC values are higher than in the Lower Mainland or Vancouver Island regions. 
 
The UECs for space and water heating were slightly larger than in the 2008 study. As noted in the previous 
sections, the current estimates for space and water heating are considered to be more robust because of 
the methodological approach used. 
 
The weather-normalized annual energy consumption per household (HEC) was estimated to be 75.4 GJ 
per year. In comparison, the actual average consumption for the sample was 79.2 GJ per year.  
    
Table 194: Penetration Rates and Unit Energy Consumption by End-use – Interior 

 

Sample Size 
Penetration 

(% presence) 

Unit Energy 
Consumption 

(GJ/year) 

Avg. Consumption per 
Household (GJ/year) 

UECs in 2002  
(GJ/year) 

UECs in 2008  
(GJ/year) 

Primary Space Heating 1287 84% 53.0 44.7 59% 74.1 51.6 

Secondary Space Heating 68 4% 18.5 0.8 1% - 39.3 

Water Heating 1081 71% 21.3 15.1 20% 20.3 18.8 

Decorative Fireplace 201 13% 18.7 2.5 3% 18.6^ 19.8 

Heater Fireplace 543 36% 19.2 6.8 9% 18.3^^ 15.9 

Free Standing Fireplace 113 7% 10.8 0.8 1% - - 

Range, Cook Top, Oven 333 22% 11.1 2.4 3% 7.8 5.1 

BBQ 386 25% 1.9 0.5 1% 2.8 8.1 

Dryer 63 4% 11.1 0.5 1% 4.0 3.6 

Pool 34 2% 58.6 1.3 2% 53.3 38.5 

Hot Tub  8 <1% * * * 17.9 19.5 

Household Consumption        

  Estimated     75.4  101.7 78.5 

  Actual    79.2  96.7 86.7 

* An attempt was made to include hot tubs in the CDA, but it was not retained in the model because the estimated UEC value was unreasonable. 
^ 2002 data represents log fireplaces 
^^ 2002 data represents inserts 

 
 
14.4.4 Whistler 
 
The overall conditional demand model constructed at the utility level was used to estimate UECs for the 
Whistler region. Table 195 (next page) shows the resulting UEC values. These results should be 
interpreted with caution because of the small sample size and the low penetration rates for many of the 
end-uses. As well, applying the overall model to a small region like Whistler may produce misleading 
results because the model parameters are so heavily affected by the larger regions. For example, the high 
UEC estimate for water heating is largely influenced by the effect of the Lower Mainland data on the 
overall model.   
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The weather-normalized annual energy consumption per household (HEC) was estimated to be 67.4 GJ 
per year. In comparison, the actual average consumption for the sample was 75.4 GJ per year. The 
significant drop in gas consumption from the 2008 study is mainly from a decline in penetration rates for 
many of the end-uses.  
 
Table 195: Penetration Rates and Unit Energy Consumption by End-use – Whistler 

 

Sample Size 
Penetration 

(% presence) 

Unit Energy 
Consumption 

(GJ/year) 

Average Consumption per 
Household (GJ/year) 

UECs in 2008  
(GJ/year) 

Primary Space Heating 44 57% 60.5 34.6 51% 66.9 

Secondary Space Heating 2 3% ** ** ** 33.6 

Water Heating 25 32% 34.8* 11.3* 17% 18.5 

Decorative Fireplace 8 10% 26.2* 2.7* 4% 22.2 

Heater Fireplace 46 60% 17.8 10.6 16% 15.8 

Free Standing Fireplace 6 8% 10.2* 0.8* 1% - 

Range, Cook Top, Oven 42 55% 11.5 6.3 9% 4.8 

BBQ 34 44% 0.3 0.1 <1% 7.9 

Dryer 2 3% *** *** *** 3.3 

Pool 0 0% - - - - 

Hot Tub  1 1% ** ** ** 19.5 

Household Consumption       

  Estimated     67.4  92.6 

  Actual    75.4  96.6 

* Small sample size (less than 30 households with end-use present). These results should be interpreted with caution.  
** Insufficient sample to produce meaningful estimates (less than 5 households with end-use present). 
*** An attempt was made to include gas dryers in the CDA, but it was not retained in the model because the estimated UEC value was negative. 

 
 
14.4.5 Fort Nelson 
 
The overall conditional demand model constructed at the utility level was used to estimate UECs for the 
Fort Nelson region. Table 196 (next page) shows the weather-normalized UECs. These results should be 
interpreted with caution because of the small sample size and the low penetration rates for many of the 
end-uses, as well as the methodological approach used. In particular, the UEC value for water heating 
appears to be over-estimated, due to the effect of the Lower Mainland data on the overall model. 
 
The weather-normalized average annual energy consumption per household (HEC) was estimated to be 
143.7 GJ per year. In comparison, the actual average consumption for the sample was 150.7 GJ per year. 
Average gas consumption was similar to the 2008 study.    
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Table 196: Penetration Rates and Unit Energy Consumption by End-use – Fort Nelson 

 

Sample Size 
Penetration 

(% presence) 

Unit Energy 
Consumption 

(GJ/year) 

Average Consumption per 
Household (GJ/year) 

UECs in 2008  
(GJ/year) 

Primary Space Heating 71 93% 94.6 88.4 62% 113.4 

Secondary Space Heating 1 1% ** ** ** - 

Water Heating 67 88% 48.4 42.5 30% 22.7 

Decorative Fireplace 8 10% 28.5* 3.0* 2% 19.3 

Heater Fireplace 15 20% 22.3* 4.5* 3% 14.7 

Free Standing Fireplace 3 4% ** ** ** - 

Range, Cook Top, Oven 22 29% 13.2* 3.8* 3% 5.3 

BBQ 11 14% 0.3* 0.04* <1% 7.9 

Dryer 9 12% *** *** *** 3.3 

Pool 0 0% - - - - 

Hot Tub  1 1% ** ** ** - 

Household Consumption       

  Estimated     143.7  130.2 

  Actual    150.7  150.4 

* Small sample size (less than 30 households with end-use present). These results should be interpreted with caution.  
** Insufficient sample to produce meaningful estimates (less than 5 households with end-use present). 
*** An attempt was made to include gas dryers in the CDA, but it was not retained in the model because the estimated UEC value was negative. 

 
 
14.5 UECs by Dwelling Type 
 
Exogenous variables were incorporated into the CDA models for primary space heating and water heating 
to disaggregate by the following dwelling types: single family dwellings, multi-family dwellings (duplexes, 
row houses, townhouses) and apartments/condominiums.  
 
14.5.1 Primary Space Heating 
 
Table 197 shows estimated weather-normalized UECs for primary gas space heating by geographic region 
and housing type. Note that estimates could not be produced for apartments/condominiums due to the 
small sample sizes.  
 
Table 197: Primary Gas Space Heating UECs (GJ/year) by Dwelling Type 

 Lower 
Mainland^ 

Vancouver 
Island^ 

Interior^ Whistler^^ Fort 
Nelson^^ 

Overall 

(weighted) 

Single Family Dwelling 57.2 44.9 55.5 80.1* 97.6 54.4 

Multi-Family Dwelling 43.3 23.4 21.8 34.9* ** 38.8 

Apts/Condos ** ** ** ** ** ** 

Overall 55.0 43.0 53.0 60.5 94.6 52.4 

* Small sample size (less than 30 households with end-use present). These results should be interpreted with caution. 
** Insufficient sample to produce meaningful estimates. 
^ UECs estimated from individual regional conditional demand model. 
^^ UECs estimated from overall conditional demand model. 
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14.5.2 Water Heating 
 
Table 198 shows estimated weather-normalized UECs for water heating by region and dwelling type. 
Reasonable estimates could not be produced for vertical subdivisions because of the small sample sizes. 
 
Table 198: Water Heating UECs (GJ/year) by Dwelling Type 

 Lower 
Mainland^ 

Vancouver 
Island^ 

Interior^ Whistler^^ Fort 
Nelson^^ 

Overall 

(weighted) 

Single Family Dwelling 30.0 18.4 21.5 33.7* 48.5 26.5 

Multi-Family Dwelling 29.3 17.7 19.9 ** ** 25.0 

Apts/Condos ** ** ** ** ** ** 

Overall 29.9 18.3 21.3 34.8* 48.4 26.3 

* Small sample size (less than 30 households with end-use present). These results should be interpreted with caution. 
** Insufficient sample to produce meaningful estimates. 
^ UECs estimated from individual regional conditional demand model. 
^^ UECs estimated from overall conditional demand model. 

 
 

14.6 UECs for Newer Homes (Constructed Since 1995) 
 
The larger sample sizes in the 2012 REUS allowed exploration of UECs for newer homes. This is of 
particular interest as findings elsewhere in the 2012 REUS clearly indicated significant changes in the 
penetration and efficiency of gas space heating and domestic water heating equipment for newer homes. 
While many of these developments are evident in homes constructed since 2005, the available sample of 
homes constructed since this time was too small to develop a conditional demand model. The decision 
was made to expand the analysis to include homes constructed since 1995. While the final specification of 
the model with this expanded sample (n=734) was able to capture some regional variation in the key 
space and DWH end uses, constant UEC specifications were assumed for most other end uses.  
 
A specific objective of the analysis of newer homes was to explore the effect of high efficiency gas 
furnaces, high efficiency boilers, and high efficiency domestic water heaters (e.g., condensing and on-
demand) on annual gas consumption.59  
 
14.6.1 Utility Level Results 
 
Table 199 (next page) shows the weather-normalized, weighted UECs for newer homes in FEU’s service 
territory, with comparison made to UEC estimates for the overall stock of homes, taken from Table 191. 
Unit energy consumption for primary space heating in newer homes is estimated at 40.5 GJ per year and 
consumption associated with domestic water heating is estimated at 29.4 GJ per year. Heater fireplaces 
(21.0 GJ per year) and decorative fireplaces (17.1 GJ per year) are also major users of natural gas in newer 
homes. Overall, the weather-normalized, weighted energy consumption per household (HEC) was 
estimated to be 78.1 GJ per year. In comparison, the actual weighted consumption for the sample of 
newer homes was 84.1 GJ per year. As expected, the average gas consumption per household is lower for 
newer homes than for the overall stock of residential gas dwellings.  
 
 

                                                           
59

 Despite attempts to model the effect of high-efficiency gas water heaters including on-demand (tankless) water heaters. These 
variables were not retained in the conditional demand analysis because they were not statistically significant or produced 
unreasonable results. 
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Table 199: Penetration Rates and Unit Energy Consumption by End-use – Newer Homes 

 

Sample Size 
Penetration 

(% presence) 

Unit Energy 
Consumption 

(GJ/year) 

Average Consumption per 
Household (GJ/year) 

UECs – All 
Dwelling 
Vintages 
(GJ/year) 

Primary Space Heating 520 78% 40.5 31.6 40% 52.4 

Secondary Space Heating 27 3% 23.9* 0.7* 1% 24.5 

Water Heating 504 75% 29.4 21.9 28% 26.3 

Decorative Fireplace 148 24% 17.1 4.1 5% 17.7 

Heater Fireplace 453 63% 21.0 13.2 17% 14.6 

Free Standing Fireplace 50 6% 11.0 0.7 1% 7.0 

Range, Cook Top, Oven 299 46% 10.8 5.0 6% 12.5 

BBQ 313 35% 1.1 0.4 <1% 0.3 

Dryer 40 5% *** *** *** ** 

Pool 11 1% 29.5* 0.4* <1% 43.1 

Hot Tub  3 1% ** ** ** 21.3* 

Household Consumption       

  Estimated     78.1  81.2 

  Actual    84.1  89.5 

* Small sample size (less than 30 households with end-use present). These results should be interpreted with caution.  
** Insufficient sample to produce meaningful estimates (less than 5 households with end-use present). 
*** An attempt was made to include gas dryers in the CDA, but it was not retained in the model because the estimated UEC value was negative. 

 
The lower space heating UEC is explained, in part, to improvements in space heating equipment efficiency 
and improvements in the building envelope (more efficient windows, better insulation in walls, ceilings, 
and doors). Improved furnace efficiencies are due to the higher penetration of mid-efficiency furnaces in 
newer homes compared to the overall stock of homes (53% versus 40%) rather than the relatively higher 
penetration of high efficiency furnaces (39% for newer homes versus 37% for the stock). Information from 
the 2012 REUS strongly suggests that the lower space heating UEC for newer homes is attributable, in 
part, to the presence of air source heat pumps. Of note, 16% of newer homes have an ASHP compared to 
12% of the stock of homes.60 This equipment appears to be offsetting some of the space heating load 
borne by traditional systems. 
 
Newer homes also have a higher penetration of heater style gas fireplaces relative to the stock of homes 
(63% versus 43%). Heater style fireplaces (fixed glass front) are much more likely than traditional 
decorative style fireplaces to be used for space heating (e.g., annual hours of use for heater style 
fireplaces is 2.4 times that of decorative units).61 The relatively higher incidence and use of heater style 
fireplaces is consistent with the higher UEC obtained for heater fireplaces in newer homes (21.0 GJ per 
year versus 14.6 GJ per year for the stock).  
 
While not quantified, the tendency for newer single family detached homes to be larger (more square 
feet, higher ceilings) will offset some of the decline attributable to improvements in equipment efficiency 
and changes in the mix of space heating equipment. In effect, newer single family detached dwellings 
have larger volume of interior required for space heating compared to older detached dwellings.62 

                                                           
60

 Even more notable is the fact that 30% of FEU homes constructed since 2005 are equipped with an ASHP. 
61

 Section 8.4. 
62

 Exogenous variables were incorporated into the conditional demand model for newer homes in an attempt to estimate the 
UEC for high-efficiency gas furnaces. Among the 159 households in the newer home CDA sample that indicated they had a high 
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The UEC for water heating is slightly larger for newer homes (29.4 GJ per year) than for the overall stock 
of homes (26.3 GJ per year). Water heating demand may be higher in newer homes because of 
differences in household size and composition. Notably, average household size is larger for newer homes 
than for the overall stock of homes (2.9 individuals versus 2.7). Residents in newer homes are also more 
likely to have children or teenagers at home. These two demographic characteristics are associated with 
higher (hot) water use.  
 
UECs for all other end-uses are relatively consistent between newer homes and the overall sample. 
 
 

14.6.2 Regional Results – Newer Homes  
 
Interpretation of the results presented in this section should be made with caution as sample sizes are 
small. Results are to be considered directional in nature only. 
 
Primary Space Heating 
 
Table 200 shows estimated weather-normalized UECs for primary gas space heating by region and 
dwelling type for the newer home sample. Note that estimates could not be produced for apartments / 
condominiums due to small sample sizes.  
 
Table 200: Primary Gas Space Heating UECs (GJ/year) – Newer Homes 

 Lower 
Mainland^ 

Vancouver 
Island^ 

Interior^ Whistler^ Fort Nelson^ Overall 

(weighted) 

Single Family Dwelling 42.7 34.5 42.3 76.1* 78.3* 42.0 

Multi-Family Dwelling 36.9* 32.6* 36.4* 45.0* ** 36.7 

Apts/Condos ** ** ** ** ** ** 

Overall 41.2 33.3 40.7 60.9* 78.5* 40.5 

* Small sample size (less than 30 households with end-use present). These results should be interpreted with caution. 
** Insufficient sample to produce meaningful estimates. 
^ UECs estimated from conditional demand model developed for newer homes. 

 

Water Heating 
 
Table 201 (next page) shows estimated weather-normalized UECs for water heating by region and 
dwelling type for the newer home sample. Reasonable estimates could not be produced for apartments / 
condominiums because of the small sample sizes. 
 

                                                                                                                                                                                              
efficiency furnace, their weather-normalized, weighted UEC for primary space heating was 32.2 GJ per year. As the analysis of 
space heating in newer homes has suggested that furnace consumption is being influenced by the presence of air source heat 
pumps and heater style fireplaces, it is reasonable to assume that the UEC estimate for high efficiency furnaces is also being 
influenced, to some degree, by this equipment. 
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Table 201: Water Heating UECs (GJ/year) – Newer Homes 

 Lower 
Mainland^ 

Vancouver 
Island^ 

Interior^ Whistler^ Fort Nelson^ Overall 

(weighted) 

Single Family Dwelling 29.7 25.1 32.4 38.3* 62.4* 29.7 

Multi-Family Dwelling 25.9* 26.8* 30.9* 36.9* ** 26.9 

Apts/Condos ** ** ** ** ** ** 

Overall 29.2 25.3 32.3 37.9* 62.2* 29.4 

* Small sample size (less than 30 households with end-use present). These results should be interpreted with caution. 
** Insufficient sample to produce meaningful estimates. 
^ UECs estimated from conditional demand model developed for newer homes. 

 
 
 

14.7 Limitations 
 
The results of these conditional demand analyses should be interpreted with some caution due to several 
important limitations: 
 

 The estimated consumption levels of high-penetration end-uses may mask the effects of other 
end-uses and/or partially capture the base consumption load of a household.   

 The effects of low-penetration end-uses (e.g. gas dryers or hot tubs) are difficult to estimate 
because of small sample sizes.       

 The effects of certain end-uses (e.g. gas cooking appliances and BBQs) may be confounded 
because of a high correlation of ownership.       

 Unit energy consumption values could not be accurately estimated for some regions and dwelling 
types due to small sample sizes. 

 Some information collected through the self-reported customer surveys may be unreliable.   

 The rich model specifications originally developed for some end-uses had to be simplified because 
of unreasonable regression results.  

 The composition of the sample used to develop the conditional demand model may skew the 
results (e.g. under-representation of vertical subdivisions, especially in the Lower Mainland).  
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15 GAS END-USE COMBINATIONS 

This section presents and discusses the findings from an analysis of gas end-use pairings (combinations). 
Results are compared to a similar analysis conducted using data from the 2010 Residential New Homes 
Survey (2010 RNHS) and the 2008 Residential End-use Survey (2008 REUS). The main purpose of the 
analysis in this report is to explore the number and types of gas end-uses present in the homes of 
FortisBC’s residential customers and how they vary by dwelling type, vintage, and square footage. As a 
word of caution, discussion about losses or gains in gas end-use penetrations apply only to residential 
dwellings with gas service. They do not address the loss or gain of gas market share in new residential 
construction or retrofits. 
 
15.1 Methodology and Data Preparations 
 
The 2012 REUS dataset was used to identify nine different gas end-use groupings present in survey 
respondent’s dwellings. They include space heating, domestic water heating, fireplaces and heater stoves, 
indoor cooking, outdoor cooking (piped gas BBQs), clothes drying, heated pools, hot tubs, and 
miscellaneous outdoor applications (outdoor heaters and fire pits). Table 202 provides greater detail on 
the composition of each group with corresponding data sources from the 2012 REUS identified.  
 
Table 202: Gas End-use Groupings – 2012 REUS 

Gas End-
Use Short 
Name 

Gas End-Use Long Name Detailed Description 
Question 
Number: 
2012 REUS  

SH Gas space heating Natural gas furnace, boiler, or wall heater B6, B5-10 

DWH Gas domestic water heating Natural gas domestic water heater – any type D2 

FP Gas fireplace or heater stove Gas fireplace or heater stove C2 

C-I Gas indoor cooking 
Gas range (gas cook top and oven), dual fuel gas range (gas cook 
top, electric oven), gas cook top, and/or gas wall oven  

F1-2, F1-3, F1-5, F1-7 

C-O Gas outdoor cooking Piped gas barbeque F1-9 

CD Gas clothes dryer Gas clothes dryer F1-20 

Pool Gas heated pool Indoor or outdoor pool heated by natural gas E-2 

HT Piped gas hot tub Indoor or outdoor hot tub heated with natural gas E9-1 

OTH Piped gas outdoor heater or fire pit Outdoor heater or fire pit heated via piped natural gas F1-24, F1-26 

 
 
The analysis was concerned with the presence of gas-end-use rather than the quantities of the end-use. 
For example, homes with two gas fireplaces are treated the same as those with only one gas fireplace. 
While it was possible that a dwelling could have all nine gas end-uses, nine-in-ten had between one and 
four end-uses. 
 
The presence of gas space heating was initially defined based on specification of natural gas as either the 
main or supplementary space heating fuel. This approach was rejected in favour of the presence of a gas 
furnace, gas boiler or gas wall heater. This was required because some survey respondents with gas 
fireplaces and no other gas space heating method indicated that gas was either their main or 
supplemental space heating fuel. In these cases, it is likely that the gas fireplace is being treated as a 
space heating method (and fuel).  Since gas fireplaces are treated distinctly from space heating in the 
combination analysis, using space heating fuel as an indicator of gas space heating would double count 
the number of gas end-uses for these respondents. 
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15.1.1 Comparisons with Previous Combination Analyses 
 
Analysis of gas end-use combinations was first conducted using data from the 2008 REUS and 2010 RNHS 
surveys.63 To allow comparison with the 2012 results, end-use data for these earlier studies were restated 
using the current nine end-use definitions. This was required because the 2008 and 2010 studies treated 
gas cooking appliances as individual gas end-uses (gas cook top, gas range, gas wall oven, etc.). In 
contrast, the 2012 analysis defined only two cooking categories – indoor cooking appliances (gas range, 
gas cook top, gas wall oven, dual fuel range, etc.) and outdoor cooking appliances (piped gas barbeque). 
All data from the 2008 and 2010 studies presented in this report reflect reclassification of the end-use 
categories to the 2012 definitions. 
 
15.2 Findings 
 
15.2.1 Gas End-Use Counts by Region 
 
Table 203 summarizes the distribution of FEU residential customers by number of gas end-uses, the 
overall average, and the upper and lower bounds of the average based on a 95% confidence interval. Data 
are summarized by FortisBC region and the utility aggregate (FEU 2012). The table also includes 
comparable data at the utility level from the 2008 REUS. 
 
Table 203: Average Number of Gas End-uses by Region 
Percent Share of All Dwelling Types  

Number of Gas End-Uses LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Unweighted base 793 1707 752 85 104 3441 2221 

1 7.6 15.6 14.8 25.6 13.9 10.6 8.9 

2 24.6 32.1 30.4 15.9 38.7 27.3 36.3 

3 37.6 29.8 31.1 29.3 25.2 34.7 36.2 

4 20.9 15.4 16.2 14.6 16.4 18.9 14.2 

5 6.9 5.2 6.1 12.2 3.9 6.3 3.9 

6+ 2.4 1.9 1.3 2.4 1.9 2.2 0.5 

Total (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Average Number per-Dwelling 3.0 2.7 2.7 2.8 2.6 2.9 2.7 

Standard Deviation 1.8 0.9 0.8 0.5 0.3 1.2 1.0 

Lower conf. interval (95%)  2.9 2.6 2.7 2.7 2.6 2.9 2.7 

Upper conf. interval (95%) 3.2 2.7 2.8 2.9 2.7 2.9 2.7 

Totals may not sum due to rounding. 

 
Overall, the average FEU residential customer in 2012 had 2.9 gas end-uses, up slightly from an average of 
2.7 in 2008. Compared to 2008, the number of homes with 4 or more end-uses increased and the 
proportion with three or less declined.  
 
Regional differences in the distribution of gas-end-use counts and overall averages are evident in the 2012 
data. Of note, residential gas customers in the Lower Mainland have more gas end-uses on average (3.0) 
compared to the other regions (2.6 to 2.7). FEU residential customers in the Lower Mainland are less likely 
to have only one gas end-use and more likely to have three or four gas end-uses compared to FEU 

                                                           
63

 Sampson Research (2011). 
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customers in the Interior and Vancouver Island regions. Approximately one-in-seven (15%) of homes in 
these regions have only one gas end-use, double the rate of Lower Mainland homes. 
 
The average number of gas end-uses varies by type of dwelling, construction period, and size (square 
footage). These data are discussed next. 
 
15.2.2 Gas End-Use Counts by Dwelling Type 
 
The average number of gas end-uses for single family detached dwellings, duplexes, and row houses / 
townhouses is summarized in Table 204. Regardless of region, single family detached dwellings have more 
gas end-uses than duplexes or row houses/townhouses (average of 3.0 versus 2.7 and 2.8 respectively). 
Regionally, single family detached dwellings in the Lower Mainland have a higher average number of gas 
end-uses (3.1) than comparable dwellings in the Interior, Vancouver Island and Fort Nelson regions 
(average of 2.8 each). SFDs in Whistler represent an exception with an average of 3.3 gas end-uses. 
 
Table 204: Average Number of Gas End-uses by Dwelling Type 

Selected Dwelling Types  LM INT VI W FN 
2012 
FEU 

2008 
FEU 

Single Family Detached        

Average 3.1 2.8 2.8 3.3 2.8 3.0 2.7 

Std Deviation 1.9 0.9 0.8 0.4 0.3 1.1 1.2 

Duplex        

Average 3.0 2.5 2.4 3.1 2.3 2.7 2.8 

Std Deviation 1.9 0.7 0.8 0.4 0.2 0.5 0.8 

Townhouse / Row House        

Average 2.6 2.8 2.3 1.8 1.9 2.8 2.7 

Std Deviation 1.6 0.9 0.8 0.4 0.3 0.7 0.4 

All Dwellings        

Average 3.0 2.7 2.7 2.8 2.6 2.9 2.7 

Std Deviation 1.8 0.9 0.8 0.5 0.3 1.2 1.0 

 

 
At the utility level, the average number of gas end-uses for SFDs increased from 2.7 to 3.0 since the 2008 
REUS. This increase is statistically significant at the 95% confidence level. The difference is attributed to 
the tendency for newer SFDs (those constructed since 2005) to have more gas end-uses than older SFDs. 
Differences in the average number of end-uses for duplexes and townhouses between the 2008 and 2012 
studies are not statistically significant. 
 
The tendency for SFDs to have more gas end-uses than duplexes and row houses/townhouses is 
consistent with their tendency to be larger in square footage terms. Indeed, the number of gas end-uses 
typically increases as the square footage of the dwelling increases. This relationship for single family 
detached dwellings is shown in Figure 35 (next page). Of note, the relative number of homes with four or 
more gas end-uses begins to increase once the dwelling size exceeds 3,000 square feet. Similar 
relationships exist for duplexes (not shown) and row houses / townhouses (Figure 36, next page). There 
were no row houses / townhouses in the 2012 REUS survey exceeded 3,500 square feet. 
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Figure 35: Number of Gas End-Uses by Square Footage 

Single Family Detached Dwellings 

 
 

Figure 36: Number of Gas End-Uses by Square Footage 

Townhouses / Row Houses 

 
 
Table 205 (next page) expresses these data in terms of average number of end-uses for each of the three 
detachment types. The data show the average number of gas end-uses for single family detached 
dwellings ranges from a low of 2.1 for homes with 1,000 square feet or less, to a high of 3.6 for homes 
exceeding 4,000 square feet. Townhouses range from 1.8 gas end-uses on average for the smallest units 
to 3.7 for units exceeding 3,000 square feet. 
 
For all dwelling types including single family detached, duplexes, row houses / townhouses, apartments 
and mobile homes, the average number of end-uses ranges from a low of 1.9 for those with 1,000 square 
feet or less to a high of 3.5 for those 4,000 square feet or greater. 
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Table 205: Average Number of Gas End-Uses by Size (ft
2
) of Dwelling  

 
1,000 or 

less 
1,001 - 

1,500 
1,501 - 

2,000 
2,001 - 

2,500 
2,501 - 

3,000 
3,001 - 

3,500 
3,501 - 

4,000 
> 4,000 

Unweighted base 185 590 765 746 502 232 129 124 

Single Family Detached         

Average 2.1 2.5 2.7 2.8 3.0 3.3 3.4 3.6 

Std Deviation 0.8 1.0 1.1 1.1 1.2 1.2 1.3 1.4 

Duplex         

Average 2.2 2.4 2.6 3.3 3.1 2.8 4.0 3.3 

Std Deviation 0.9 1.2 1.1 1.2 1.0 0.4 0.0 0.5 

Townhouse / Row House         

Average 1.8 2.4 2.5 3.1 3.0 3.7 -- -- 

Std Deviation 0.8 1.1 1.0 1.2 1.4 1.5 -- -- 

All Dwellings         

Average 1.9 2.4 2.7 2.9 3.0 3.3 3.4 3.5 

Std Deviation 0.8 1.0 1.1 1.1 1.2 1.2 1.3 1.4 

 
 
15.2.3 Gas End-Use Counts by Dwelling Vintage 
 
Table 206 summarizes the average number of gas end-uses for all dwelling types by period of 
construction, with additional detail for single family detached dwellings, duplexes, and townhouses/row 
houses. The data show the average home constructed during 1950-1985 has between 2.6 and 2.8 gas 
end-uses. Homes built during the next 20 years have a higher number of gas end-uses (average of 3.0 to 
3.4 end-uses). The number of gas end-uses in homes constructed during the 2006-2010 period declined 
somewhat (average of 3.2 end-uses).  
 
Table 206: Average Number of Gas End-Uses by Dwelling Vintage 

 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 - 

2005 
2006 or 

later 

Age Un-
known 

Unweighted base 350 919 576 664 586 238 46 

Single Family Detached        

Average 2.8 2.7 2.7 3.2 3.6 3.3 2.7 

Std Deviation 1.2 1.0 1.1 1.2 1.1 1.2 1.5 

Duplex        

Average 3.3 2.5 2.3 3.0 3.1 3.2 5.0 

Std Deviation 1.8 1.2 1.3 1.2 0.9 1.0 0.8 

Townhouse / Row House        

Average 3.0 2.1 2.3 2.7 2.9 2.5 -- 

Std Deviation -- 1.0 1.0 1.2 1.1 1.6 1.2 

All Dwellings        

Average 2.8 2.7 2.6 3.0 3.4 3.2 2.7 

Std Deviation 1.2 1.0 1.1 1.2 1.1 1.2 1.4 

Totals may not sum due to rounding. 

 
The decline in gas end-uses for gas homes constructed since 2005 is attributed in large part to the 
increased share of new home construction represented by townhouses / row houses. Prior to 2006, the 
ratio of gas townhouses to gas single family dwellings was one in ten. In the period since 2005, this ratio 
increases to an average of 1.7 gas townhouses per every ten gas SFD homes. This is consistent with the 
trend observed in CMHC new construction data. Their data show the ratio of new row houses / 
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townhouses to new SFDs in British Columbia more than doubling between 2000 and 2012.64 While the 
average number of gas end-uses for SFDs increased to 3.5 during this period compared to 3.0 for older 
SFDs, the increased market share of townhouses / row houses in new construction, along with their 
corresponding smaller number of gas end-uses, brought the overall average down.  
 
Of particular note, the time trend in gas end-use counts masks the shift away from traditional gas end-
uses of space and domestic water heating towards smaller gas loads such as indoor and outdoor gas 
cooking appliances. This is discussed in detail in the next section. 
 
15.2.4 Trends in End-Use Penetration 
 
Figure 37 summarizes the penetration of thermal residential gas end-uses by period of construction. 
Thermal end-uses or loads include space heating, domestic water heating, and fireplaces.  
 

Figure 37: Gas End-Use Penetrations by Dwelling Vintage – Thermal Loads 

All Dwelling Types 

 
 
The data show a decline in the penetration of gas space heating (furnaces, boilers or wall heaters) and gas 
domestic water heaters, most notably among dwellings constructed since 2005. The decline in gas DWH is 
more severe than that of space heating, falling from just under 80% of homes in 1996-2005 to 56% of 
homes in the post-2005 period.65 The penetration of gas space heating end-uses declined from 85% to 
72% over the same period but, at its peak in homes constructed prior to 1976, penetration exceeded 90%.  
 
In contrast to the other thermal loads, gas fireplaces have become increasing common over the last fifty 
years. Their penetration has risen from just under 40% of residential gas dwellings constructed prior to 
1950, to 86% of gas homes built during 1996-2005. The slight decline for homes built since 2005 is not 
statistically significant. Data from the 2012 conditional demand analysis (CDA) strongly suggests that gas 
fireplaces are increasingly being used as a method of space heating. This is consistent with the shift from 

                                                           
64

 From 2.4 row houses / townhouses per ten SFDs to 5.2 per ten SFDs.  Source: CMHC urban housing construction statistics for 
British Columbia, 2002-2012 
65

 To maintain consistency with how penetration rates are calculated for other gas end-uses, the base for DWH penetration rates 
in this analysis includes dwellings where domestic hot water is centrally provided (i.e., no DWH equipment in the unit). 
Penetration and saturation data reported in Chapter 7, in contrast, exclude these dwellings from the calculation base. 
Correspondingly, DWH penetration rates reported here are somewhat higher than stated in Chapter 7.  
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decorative to heater style fireplace models in new and retrofit construction and their higher hours of use 
(2.8 times that of decorative gas fireplace models). Some gas fireplaces for FEU customers may have been 
original to the house, added, or retrofitted sometime after the construction of the home was complete. 
 
Figure 38 summarizes the penetration of gas “convenience” end-uses by period of construction. 
Convenience end-uses or loads include gas indoor and outdoor cooking appliances, gas dryers, gas heated 
swimming pools, and miscellaneous other outdoor gas end-uses (e.g., space heaters and fire pits).  
 

Figure 38: Gas End-Use Penetrations by Dwelling Vintage – Convenience Loads 

All Dwelling Types 

 
 
Indoor and outdoor gas cooking end-uses (cook tops, ranges, wall ovens, dual fuel ranges, piped gas 
BBQs) have increased in popularity since the 1980s. Penetration of indoor and outdoor gas cooking 
appliances in new construction is tied at 45%. Penetration of outdoor heaters and fire pits in newer 
construction is currently 11%, up from low single digits for homes constructed prior to 1996.  
 
Single family detached homes are similar to row houses / townhouses in that the two dwelling types 
share similar trends in the penetration of space and domestic water heating in new construction. 
However, the decline in DWH penetration for new townhouses began in the mid-1990s compared to a 
decade later for SFDs. Also, the penetration of gas fireplaces declined in townhouses built since 2005 
while the penetration rate for this end-use held steady for new single family detached dwellings.  
 
15.2.5 Common Gas End-Use Combinations 
 
Analysis of gas end-use combinations by dwelling type, region, and vintage reveals considerable diversity. 
When all dwelling types are considered, over 112 unique combinations of the nine gas end-use groups are 
recorded. Fifty-five unique combinations are present in homes constructed since 2005. These counts likely 
underestimate the total number of unique gas appliance combinations due to the grouping of space 
heating, cooking, and miscellaneous outdoor gas equipment. 
 
The next two tables present the ten most common end-use combinations for gas homes by region, based 
on their proportion (percentage) of all gas end-use combinations present. Depending upon the region, 
these ten combinations represent 68% to 83% of all combinations.  
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The top two most common end-use combinations for all regions, except Whistler, is the traditional pairing 
of gas space heating (SH), gas DWH, and gas fireplaces. 
 
Table 207: Top Ten Gas End-Use Combinations by Region – Part I (%) 
Lower Mainland, Interior, Vancouver Island 

Lower Mainland Interior Vancouver Island 

Combination % Combination % Combination % 

SH DWH FP 28.0 SH DWH 23.3 SH DWH FP 16.8 

SH DWH 17.9 SH DWH FP 18.0 DWH FP 10.8 

SH DWH FP C-I 11.3 SH 10.9 FP 10.5 

SH 5.6 SH DWH FP C-O 6.4 SH DWH 7.9 

SH DWH FP C-O 4.4 SH FP 4.1 SH DWH FP C-O 4.7 

SH DWH C-I 3.8 SH DWH FP C-I C-O 3.6 SH FP 4.4 

SH DWH FP C-I C-O 3.7 SH DWH FP C-I 3.3 SH DWH FP C-I 3.3 

SH FP 3.0 FP 2.9 SH 3.1 

SH FP C-I 1.8 SH DWH C-O 2.4 FP C-O 3.1 

FP 1.6 SH DWH C-I 2.3 DWH FP C-I C-O 2.9 

Total (%) 81.2 Total (%) 77.2 Total (%) 67.6 

LEGEND: 
SH = space heating (gas boiler or gas furnace) 
DWH = gas domestic water heater 
FP = gas fireplace 
C-I = indoor gas cooking 
C-O = outdoor gas cooking (BBQ) 
 

 
CD = gas clothes dryer 
OTH = outdoor gas fire pit or gas heater 
 

Totals may not sum due to rounding 

 
Table 208: Top Ten Gas End-Use Combinations by Region – Part II (%) 
Whistler, Fort Nelson, FEU Total 

Whistler Fort Nelson 
All Regions 
(FEU 2012) 

Combination % Combination % Combination % 

FP 20.7 SH DWH 32.9 SH DWH FP 24.0 

SH DWH FP C-I C-O 9.8 SH DWH FP 13.5 SH DWH 18.3 

FP C-I C-O 9.8 SH 7.7 SH DWH FP C-I 8.2 

SH FP C-I C-O 7.3 SH DWH C-I 7.7 SH 6.7 

SH FP C-I 4.9 SH DWH FP C-I 4.8 SH DWH FP C-O 5.0 

SH DWH FP 3.7 SH DWH C-I CD 3.9 SH DWH FP C-I C-O 3.5 

SH DWH 3.7 SH DWH FP C-O 3.9 SH FP 3.5 

FP OTH 3.7 OTH 2.9 SH DWH C-I 3.3 

SH C-I C-O 3.7 SH FP 2.9 FP 3.0 

DWH FP 2.4 SH DWH C-O 2.9 DWH FP 1.7 

Total (%) 69.5 Total (%) 83.2 Total (%) 77.3 

LEGEND: 
SH = space heating (gas boiler or gas furnace) 
DWH = gas domestic water heater 
FP = gas fireplace 
C-I = indoor gas cooking 
C-O = outdoor gas cooking (BBQ) 
 

 
CD = gas clothes dryer 
OTH = outdoor gas fire pit or gas heater 
 

Totals may not sum due to rounding 

 
Table 209 (next page) presents the top ten gas end-use combinations for the three main dwelling types – 
single family detached, duplexes, and row houses / townhouses. The data show that single family 
dwellings and duplexes share similar gas end-use profiles with the traditional combinations of space 
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heating, DWH, and fireplaces dominating the ten most common end-use combinations. The top ten 
combinations for row houses / townhouses are more likely to exclude gas DWH.  
 
Table 209: Top Ten Gas End-Use Combinations by Dwelling Type (%) 

Single Family Detached Duplexes Row Houses / Townhouses All Dwelling Types 

Combination % Combination % Combination % Combination % 

SH DWH FP 24.3 SH DWH FP 22.3 SH DWH FP 32.5 SH DWH FP 24.0 

SH DWH 18.8 SH DWH 13.4 SH DWH 14.3 SH DWH 18.3 

SH DWH FP C-I 8.6 SH DWH FP C-I 10.7 SH DWH FP C-I 7.0 SH DWH FP C-I 8.2 

SH 5.6 SH 9.1 SH 6.5 SH 6.7 

SH DWH FP C-O 5.5 SH DWH FP C-O 5.8 FP 6.4 SH DWH FP C-O 5.0 

SH DWH FP C-I C-O 3.9 SH DWH FP C-I CD 4.9 SH FP 6.4 SH DWH FP C-I C-O 3.5 

SH DWH C-I 3.6 FP 3.8 SH FP C-I 4.7 SH FP 3.5 

SH FP 2.8 DWH FP 3.7 DWH FP 4.2 SH DWH C-I 3.3 

FP 2.5 SH FP C-I 3.6 FP C-I 2.9 FP 3.0 

SH DWH C-I C-O 1.6 SH DWH C-I 2.9 SH DWH FP C-I C-O 2.9 DWH FP 1.7 

Total (%) 77.1 Total (%) 80.3 Total (%) 87.9 Total (%) 77.3 

LEGEND: 
SH = space heating (gas boiler or gas furnace) 
DWH = gas domestic water heater 
FP = gas fireplace 
C-I = indoor gas cooking 
C-O = outdoor gas cooking (BBQ) 
 

 
CD = gas clothes dryer 
OTH = outdoor gas fire pit or gas heater 
 

Totals may not sum due to rounding 

 
Table 210 summarizes the top ten end-use combinations for gas dwellings constructed prior to 2006 and 
homes constructed during 2006 to 2010. Compared to older homes, the top ten end-use combinations for 
newer homes reflect the higher penetration of indoor and outdoor gas cooking, and gas fireplaces. They 
also highlight the reduced incidence of gas DWH and the increased prevalence of single end-uses (e.g., 
fireplace only, space heating only, etc.).  
  
Table 210: Top Ten Gas End-Use Combinations (%) – Newer versus Older Homes 

Older Homes 
(2005 or older) 

New Homes  
(2006 - 2010) 

All Vintages  

Combination % Combination % Combination % 

SH DWH FP 25.1 SH DWH FP 12.0 SH DWH FP 24.0 

SH DWH 19.0 SH DWH FP C-O 8.3 SH DWH 18.3 

SH DWH FP C-I 8.3 SH DWH FP C-I C-O 8.2 SH DWH FP C-I 8.2 

SH 6.9 SH DWH FP C-I 8.0 SH 6.7 

SH DWH FP C-O 4.9 FP 6.8 SH DWH FP C-O 5.0 

SH FP 3.5 SH 5.2 SH DWH FP C-I C-O 3.5 

SH DWH C-I 3.4 SH FP 3.8 SH FP 3.5 

SH DWH FP C-I C-O 3.2 SH FP C-I C-O 3.6 SH DWH C-I 3.3 

FP 2.7 FP C-I 3.3 FP 3.0 

DWH FP 1.8 DWH FP C-I C-O 3.0 DWH FP 1.7 

Total (%) 78.8 Total (%) 62.1 Total (%) 77.3 

LEGEND: 
SH = space heating (gas boiler or gas furnace) 
DWH = gas domestic water heater 
FP = gas fireplace 
C-I = indoor gas cooking 
 

 
C-O = outdoor gas cooking (BBQ) 
CD = gas clothes dryer 
OTH = outdoor gas fire pit or gas heater 
 

Totals may not sum due to rounding 
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15.2.6 Additional Analysis - Incidence of Gas Space Heat and Gas DWH Pairings 
 
The analysis up to this point has provided insight into trends in the number and penetration of gas end-
uses and end-use combinations. This section explores trends in the traditional pairing of gas space heat 
and gas DWH.  
 
Table 211 summarizes the incidence of homes with gas furnaces or boilers paired with gas DWH or 
electric DWH for SFDs, row houses/townhouses, and all dwellings.66 Data for homes with electric space 
heat and DWH are also provided. These data confirm there has been a significant reduction in the number 
of new homes that are using gas for domestic water heating. For example, 56% of SFDs constructed since 
2005 have the traditional pairing of gas space heat and gas DWH, down from 81% for SFDs built prior to 
this. Seventy-three percent (73%) of townhouses / row houses built prior to 2006 have gas space heat 
(gas furnace or boiler) and gas DWH, compared to 54% of townhouses / row houses constructed since. 
Overall, the proportion of FEU residential dwellings with gas space and domestic water heating for new 
construction has fallen to 48%. 
 
Table 211: Gas Space Heat and DWH Combinations by Dwelling Type and Vintage (%) 

 
Before 

1950 
1950 - 

1975 
1976 - 

1985 
1986 - 

1995 
1996 - 

2005 
2006 or 

later 
Age Un-

known 

2012 
FEU 

Unweighted base1,2 343 903 563 654 574 230 46 3441 

Single Family Detached         

   Gas space heat & gas DWH 74.7 77.4 74.9 77.9 80.1 55.8 70.8 75.9 

   Gas space heat & electric DWH 19.8 15.8 11.0 12.6 7.4 18.3 13.1 13.5 

   Electric space heat & gas DWH 3.1 3.2 4.6 4.9 7.7 7.4 1.5 4.6 

   Electric space heat & electric DWH 2.4 3.6 9.5 4.6 4.8 18.5 14.6 6.0 

Townhouse / Row House         

   Gas space heat & gas DWH -- 73.2 64.2 74.3 57.4 31.7 -- 63.4 

   Gas space heat & electric DWH 100.0 22.5 20.3 9.9 23.4 36.3 19.9 16.6 

   Electric space heat & gas DWH -- -- -- 6.6 8.7 12.7 -- 5.9 

   Electric space heat & electric DWH -- 4.3 15.5 9.2 10.5 19.3 80.1 14.1 

All Dwellings         

   Gas space heat & gas DWH 73.1 75.8 72.1 75.9 71.8 48.4 55.9 72.4 

   Gas space heat & electric DWH 20.2 17.5 14.4 13.6 13.2 23.5 16.1 15.6 

   Electric space heat & gas DWH 3.9 2.9 3.8 5.3 7.4 7.5 1.0 4.7 

   Electric space heat & electric DWH 2.8 3.8 9.7 5.2 7.6 20.6 27.0 7.3 
1 Caution is advised in interpreting data for samples of less than 50. Results are directional only. 
2 All dwelling types. 
Totals may not sum due to rounding. 

 
 
Figure 39 (next page) compares the percentages of detachments with gas space heating and gas DWH for 
two periods – homes constructed prior to 2006 and those built afterwards. The data show the decline in 
this traditional pairing of gas end-uses. 
 

                                                           
66

 These homes may have other gas end-uses. However, this analysis concentrates on the largest gas loads which traditionally 
have been space and domestic water heating. 
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Figure 39: Share of FEU Dwellings with Gas Space Heating and Gas DWH 
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November 5, 2012 
 
 
Dear Customer, 

At FortisBC, we’re committed to providing a range of energy services to meet your needs today and 

tomorrow. Planning for your future needs means understanding how residential customers like you 

currently use energy and if you plan to change how you use energy in the future.  

This survey is an important tool for understanding how energy is used in homes, the types of space and 

water heating appliances installed, how those appliances are used, the energy efficiency of homes and 

attitudes about energy issues.  

This information is used to: 

 forecast future demand for natural gas 

 design energy efficiency programs to help you save money on your energy bills 

 protect the environment by lowering greenhouse gas emissions 

How to complete the survey 

This survey should be completed by the person most responsible for the maintenance and repair of 
your home.  Also please ensure that the survey responses refer to the residence located at the address 
shown above. 

1. You can complete the enclosed survey and return it in the postage paid envelope provided; or  

2. You can complete the survey online at, www.websurveys.ca/fbcreus  by entering the survey id 
included at the top of this page. 

You could win a $1,000 home improvement gift certificate 

Return your completed survey by December 24, 2012 and you’ll be entered into a draw to win one of 
four $1,000 gift certificates to a home improvement store near you. 

Complete the survey online and double your chances of winning. Full contest rules are at the back 
of the survey. 
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Privacy 

The survey will tell us how you use energy in your home. To meet the goals of this survey, FortisBC will 
also analyze how much natural gas your home has used over the past two years.*   

To protect your privacy, Ipsos, the national market research company that is conducting this survey on 
behalf of FortisBC, will not have access to your account information. As well, FortisBC will not see your 
individual responses. The information collected will be treated confidentially and in accordance with the 
provisions of the Personal Information Protection Act (British Columbia). The information collected will 
not be used for any marketing or sales purpose. 

If you have any questions, please contact Walter Wright, Market Research, at 604-592-7653 or 
walter.wright@fortisbc.com. 

Yours truly, 

 
Tom Loski  
Vice-President, Customer Service 
FortisBC 
 
 
*FortisBC Energy Inc. is administering this survey on behalf of FortisBC Energy Inc., FortisBC Energy (Vancouver Island) Inc. and FortisBC 
Energy (Whistler) Inc.  By participating in this survey, I agree that the aforementioned FortisBC utilities may use and disclose between the 
FortisBC utilities, the consumption information for my home for the past two years. 

 

 
 
Instructions for Completing the Mail Survey 
Some questions require you to place an “X” in the appropriate box, for example: 
 

Do you rent or own this residence? Rent  Own   

Some questions require you to fill in a number, for example:  “  23  ” years 

Some questions allow you to check several answers. These questions will have the instruction “check all that 
apply.” 

 
When you have completed the survey, please put the questionnaire in the enclosed envelope. No postage is 
needed. Surveys are due by December 24, 2012. 
 
If you have mislaid the return envelope, please mail the questionnaire to: 
 
 Ipsos 
 200 - 1285 West Pender 
 Vancouver, BC V6E 4B1 
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Dear Participant:  

Throughout this questionnaire, when we ask about your home or residence, we are referring to area covered by your FortisBC 

bill.  If you live in an apartment or townhouse complex, please do not include building hallways or outside lighting which are 

not covered by your own bill. 
 

 

 
 
A1. Do you own or rent this residence? 

    
1
 Own/co-op  CONTINUE 

    
2
 Rent    GO TO QUESTION A3  

 
A2. Do you pay maintenance fees? 

  
1
 Yes  

2
 

 

No  GO TO QUESTION A4 

 
A3. Which of the following are included in your rent or maintenance fees?  

  
1
 Heat    

4
 Fuel for gas cooking  

   
2
 Hot water    

5
 Fuel for gas clothes drying  

   
3
 Fuel for gas fireplace  

6
 Electricity 

  
0
 None of the above 

  
9
 Don’t know  

  

A4. Is this residence a…  

  
1
 Single family dwelling (detached)   

4
 Apartment / Condominium 

  
2
 Duplex   

5
 Mobile home 

  
3
 Row/townhouse (3 or more units  

6
 Other (please specify): __________ 

  attached each with separate entrance) 

 
A5. When was this residence built?  

  1 Before 1950   3 1976-1985  5 1996-2005  

  2 1950-1975  4 1986-1995  6 2006 or later  

      
9
 Don’t know 

A6. Is this your principal residence? 

  
1
 Yes  

2
 

 

No  
 

A7. How many weeks per year is this residence occupied?                                                                                                                                

  ______ weeks  
1
 Always occupied  

 

A8. How many years have you lived in this residence? 

  ______ years  
 
A9. What are the heights of the ceilings in this residence, excluding the basement? Please indicate the percentage of 

the residence with each ceiling height. Choose the closest height. Your answers should sum to 100%. 

 8 feet ______ 

 9 feet ______ 

 10 feet ______ 

 More than 10 feet ______ 
 TOTAL  100% 

 

A10. What type of basement does your residence have?  

  
1
 No basement  GO TO QUESTION A14   

3
 Crawl space  GO TO QUESTION A13 

  
2
 Full basement  

4
 Partial basement 

 

A11. Is the basement area of this residence…  

  
1
 Completely below ground  

2
 Completely above ground   

3
 Partially above ground 

A.  About This Residence 
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A12. Is the basement area of this residence unfinished, partly finished, or completely finished? 

  
1
 Unfinished  

2
 Partly finished  

3
 Completely finished 

 
 

A13. During the heating season, is your basement or crawl space usually heated? 

  
1
 Yes   

2
 No 

 
 

A14. What is the total floor area of this residence, including the basement and unfinished areas but excluding the garage or 

carport? 

            _________ Square feet       OR     _________ Square meters 

 

 

A15. How many floors of heated living space does this residence have? (include basement if heated) 

  1  2  3  4  5+ 

 

A16. Does the electric bill for this residence cover any of the following, and if so, how many: 

 

                        Don’t 

Yes       No      Know 
Number 

Secondary suite(s) 
 1

      
2
      

9
  1       2      3       4+ 

Detached garage / workshop 
 1

      
2
      

9
  1       2      3       4+ 

Other buildings (e.g., sheds, farm buildings) 
 1

      
2
      

9
  1       2      3       4+ 

Pumps (e.g., wells, irrigation, etc.) 
 1

      
2
      

9
  1       2      3       4+ 

 
 

A17.  Please indicate which areas of this residence have insulation and if you know whether the insulation is below average, average 

or above average. 

Location 

 

Have insulation? 

 

 

Yes      No    Don’t 

                     Know                            

Below 

Average 

(R6 or 1.75” 

fiberglass 

or less) 

 
Average 

(R12 or 3.5” 
fiberglass 

or less) 

Above 
Average 

(R20 or 6” 
fiberglass 
or more) 

 
 
 

Don’t 

know 

In the attic 
 1

    
2
    

9
 

 1
 

 2
 

 3
 

 9
 

In your walls 
 1

    
2
    

9
 

 1
 

 2
 

 3
 

 9
 

In your basement / crawl space 
 1

    
2
    

9
 

 1
 

 2
 

 3
 

 9
 

 
 

A18. How effective is the draft proofing in this residence?  

  1 Not at all drafty  2 Sometimes drafty  3 Always drafty  

 

 

A19. Please estimate what percentage of your windows are: 

 
% of Total Windows Argon Gas Filled? 

Single pane regular (clear) glass _______%  

Double pane regular (clear) glass  _______% 
 1

 Yes      
 2

 No       
9
 Don’t know 

Double pane low-E*   _______% 
 1

 Yes      
 2

 No       
9
 Don’t know 

Triple pane regular (clear) glass _______% 
 1

 Yes      
 2

 No       
9
 Don’t know 

Triple pane low-E* _______% 
 1

 Yes      
 2

 No       
9
 Don’t know 

Other – Specify: ______________________ _______% 
 1

 Yes      
 2

 No       
9
 Don’t know 

 Total     100%  

* Low-E coated glass has a slight shading or tint when compared to standard windows. 
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A20. Please estimate the percentage of your windows that have the following frames:  

 % of 

Total Windows 

Aluminum frames _______% 

Wood frames _______% 

Vinyl frames _______% 

Fiberglass frames _______% 

Other (please specify): ______________ _______% 

Total         100% 

A21. Please indicate the number of outside doors in this residence. If this residence is an apartment or condominium, 
please count only doors in your unit that open directly to the outdoors. 

 Number Number 

 Wood doors ____ 
1
 Glass doors with wooden frames ____

 4
 

 Wood doors with aluminum storm doors ____ 
2
 Glass doors with aluminum frames ____

 5
 

 Insulated steel or fibreglass doors ____ 
3
 Glass doors with vinyl frames ____

 6 

  
A22. Do you or anyone in your household use part of this residence as a full-time or part-time office from which they 

conduct a business? 

  
1
 Yes, full-time business   

2
 Yes, part-time business  

3
 No 

 
 

 
 
B1. What is the main fuel used to heat this residence? The main fuel is the one that provides most of the heat in the 

home during a typical year. (Check one fuel only.)  

 Electricity  
1
  Bottled propane  

4
 Other  

7
 

 Natural gas  
2
 Oil  

5
  Don’t know  

9
 

 Piped propane  
3
  Wood  

6
   

 
B2. Have you changed from one main fuel to another to heat this residence over the past 
       five years? 

 Yes  
1
     CONTINUE 

 No   
2
    GO TO QUESTION B4 

  
B3. What was the previous main space heating fuel? (check one fuel only) 

 Electricity  
1
  Bottled propane  

4
 Other  

7
 

 Natural gas  
2
  Oil  

5
  Don’t know  

9
 

 Piped propane  
3
  Wood  

6
   

 

B4. Please indicate any OTHER fuel(s) used to heat this residence (check all that apply) and which OTHER fuel is 
used the most (check one only).  Note: both air source and ground source (geothermal) heat pumps require 
electricity to operate.  

 

All OTHER Fuels 
(check all that apply) 

Most commonly 
used 

OTHER Fuel 
(check one only) 

Electricity  1
 

 1
 

Natural gas  2
 

 2
 

Piped propane  3
 

 3
 

Bottled propane  4
 

 4
 

Oil  5
 

 5
 

Wood  6 
 

 6
 

Other  7
 

 7
 

Don’t know  9
 

 9
 

 

 

 

B.  Space Heating 

UNLESS OTHERWISE STATED, ANY REFERENCES TO “GAS” FROM THIS POINT FORWARD IN THE SURVEY 

MEAN EITHER NATURAL GAS OR PROPANE GAS. 

 Do I have piped natural gas or 
piped propane service? 

If you are a gas customer of FortisBC 
and live anywhere in British 

Columbia other than Revelstoke, 
your residence uses natural gas. 
Customers in Revelstoke receive 

their gas service in the form of 
piped propane. Propane from a 

refillable tank is considered 
“bottled” propane. 

FEI 2016 Rate Design Application Appendix 7-1



 

 

 

Gas Furnace Types 

Low (Standard) Efficiency Gas 
Furnaces: 

 18 years old or older 

 less than 78% efficient 

 typically uses a pilot light 

 uses metal flue that exits the roof  
 
Mid-Efficiency Gas Furnaces: 

 78% to 85% efficient  

 no pilot light, uses igniter instead 

 uses a metal flue that exits the roof 
 
High Efficiency Gas Furnaces: 

 90% efficient or higher 

 no pilot light, uses igniter instead 

 uses plastic exhaust pipe that exits the 
side of the house. 

 ENERGY STAR qualified 
 

 
 
 

 

 GO TO QUESTION B9 

Gas Boiler Types 

Low Efficiency Gas Boilers: 

 13 years old or older 

 60% efficient 

 uses a standing pilot light 
 

Mid-Efficiency Gas Boilers: 

 80% to 85% efficient  

 no pilot light, uses igniter instead 

 uses induced draft fan or damper 
 
High Efficiency Gas Boilers: 

 90% efficient or higher 

 no pilot light, uses igniter instead 

 uses plastic exhaust pipe that 
exits the  roof or side of house 

 
 
 

 

B5. There are several methods that can be used to heat a home. Please check the main method used to heat this 
residence, then the second most used method, and then all other methods used to heat this residence. 

 Main Second All other 
 method most used methods 
  method  

 (check one (check one (check all 
 only)  only)  that apply) 

 Central forced air furnace  
1
  

1
  

1
 

 Multi-fuel forced air furnace  
2
  

2
  

2
 

 Wired-in electric heater (baseboards)  
3
  

3
  

3
 

 Wired-in electric wall heater (fan forced)  
4
  

4
  

4
 

 Heat pump–air source  
5
  

5
  

5
 

 Heat pump – ground source (geothermal)  
6
  

6
  

6
 

 Hot water baseboards  
7
  

7
  

7
 

 Hot water radiant in-floor / underfloor heat  
8
  

8
  

8
 

Electric radiant heat (floors, walls, and/or ceilings)  
9
  

9
  

9
 

 Gas wall heater  
10

  
10

  
10

 

 Portable electric heaters  
11

  
11

  
11

 

 Gas fireplace  
12

  
12

  
12

 

 Gas heater stove  
13

  
13

  
13

 

 Wood stove  
14

  
14

  
14

 

 Wood burning fireplace  
15

  
15

  
15

 

 Electric fireplace  
16

  
16

  
16

 

 Other (Specify) _______________  
17

  
17

  
17

 

 

IF THIS RESIDENCE DOES NOT HAVE A GAS FURNACE, ELECTRIC FURNACE, 
OR GAS BOILER, GO TO QUESTION B18 

B6. Which of the following does this residence have?  
 1

 Gas boiler  GO TO QUESTION B7 
 2

 Gas furnace  GO TO QUESTION B8 
 3

 Electric furnace  GO TO QUESTION B12 
 0

 None of the above  GO TO QUESTION B18 
 

 
B7. Boiler efficiency refers to how much useful heat your boiler extracts from the 

gas. The higher the efficiency of the boiler, the less fuel is required to heat 
your house. Boilers are categorized as low efficiency, mid-efficiency, or high 
efficiency.  

  
 What is the efficiency of your boiler? 

 1
 Low efficiency – 60% efficient 

 2
 Mid-efficiency – 80% to 85% efficient 

 3
 High efficiency – 90% efficient or higher 

 9
 Don’t know 

 
 
B8. Furnace efficiency refers to how much useful heat your furnace extracts 

from the gas. The higher the efficiency of the furnace, the less fuel is 
required is to heat your house. Furnaces are categorized as low (standard) 
efficiency, mid-efficiency, or high efficiency. 

 
 What is the efficiency of your gas furnace? 

   
1
 Low (standard) efficiency – less than 78% efficient 

 2
 Mid-efficiency – 78% to 85% efficient 

 3
 High efficiency – 90% efficient or higher 

 9
 Don’t know 
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  CONTINUE 
 GO TO QUESTION B18 

 GO TO QUESTION B12 

  CONTINUE 

B9. Is your gas furnace or boiler an ENERGY STAR
®
 qualified model? 

  
1
 Yes  

2
 No  

9
 Don’t Know 

 
B10. Has a gas furnace or gas boiler been installed in this residence in 

the past five years? 

 Yes  
1
     

 No  
2
      

 Don’t know  
9
     

 

B11. What was the main reason for installing a natural gas furnace or natural gas boiler?  
(Check one reason only) 

 
 1

 New home  
5
 Anticipated furnace or boiler failure 

 2
 Wanted to change to gas  

6
 Wanted an environmentally friendly fuel 

 3
 Wanted more efficient furnace or boiler  

7
 Wanted a lower cost fuel 

 4
 Existing furnace or boiler had failed  

8
 Other (please specify): ___________________ 

   

B12. How old is your furnace or boiler?  _____  years   
9
  Don’t know 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
B16. Have you undertaken any repairs to your furnace or boiler during the past three years? 

 Yes  
1
  

 No  
2
      

 Don’t know  
9
    

B17. In total, how much did you spend on repairs to your furnace or boiler over the past three years? 

  $ ______ 
 999 

Don’t know 

 
B18. Please indicate whether you always, usually, occasionally or never do the following (check one box per row).  

   Occasion  Don’t Not 
 Always Usually -ally Never know  Applicable 

 Change the furnace filter regularly  
1
  

2
  

3
  

4
  

5
  

6
 

 Have the heating system serviced annually by a contractor  
1
  

2
  

3
  

4
  

5
  

6
 

 Service the heating system annually myself  
1
  

2
  

3
  

4
  

5
  

6
 

 

B19. How many rooms in this residence are heated? (Exclude bathrooms, closets and hallways)  

 Number of rooms that are always heated _____ 

 Number of rooms that are sometimes heated _____ 

 Number of rooms that are rarely or never heated _____ 
 

B20. Do you use programmable thermostat(s) in this residence?   
1
  Yes  

2  
No   

9  
Don’t Know 

 

 ENERGY STAR
®
 qualified products are 

some of the most energy-efficient 
products that you can buy today. 
ENERGY STAR products will display the 
ENERGY STAR logo on the product or its 
packaging when new. 

 

 
 
. 

RESIDENCES WITH GAS OR ELECTRIC FURNACES 

B13. How often does your furnace fan blower operate? Choose the best answer. 

  
1
 Only when furnace is operating  

4
 Continuously during the heating and cooling season 

  
2
 Only when furnace or air conditioning is operating  

5
 Continuously year round  GO TO QUESTION B15 

  
3
 Continuously during the heating season  

9
 Don’t know 

 
B14.  In addition to the above, do you also turn on the furnace fan to provide ventilation for part of the year?  

  
1
 Yes  How many weeks per year does the furnace fan operate in this mode? ______ weeks 

  
2
 No 

 

B15.  Does your furnace have a high efficiency blower motor (often called a variable speed motor or electronically controlled motor 

(ECM))?  

  
1
 Yes  

2
 No  

9
 Don’t know 
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Many homes are equipped with fireplaces or heater stoves. Some provide ambiance but little or no heat, while others 
can be used to heat one or more rooms. 
 
C1. Do you have a fireplace or heating stove in this residence? 

 Yes  
1 
 CONTINUE 

 No  
2 
 GO TO SECTION D 

 
 

 

C2. How many of the following types of fireplaces and heater stoves do you have? For each type, please indicate 
whether they are used primarily for heating, ambiance or both. 

 Number (Check one)   
 type that you have) Used primarily for: 

 1 2 3 4+  Heating   Ambiance  Both 

 Gas (decorative)   
1
  

2
  

3
  

4
  

1
  

2
  

3
 

 Gas (heater type)   
1
  

2
  

3
  

4
  

1
  

2
  

3
 

 Gas (free standing)   
1
  

2
  

3
  

4
  

1
  

2
  

3
 

 Electric  
1
  

2
  

3
  

4
  

1
  

2
  

3
 

 Wood burning fireplace  
1
  

2
  

3
  

4
  

1
  

2
  

3
 

 Wood burning stove   
1
  

2
  

3
  

4
  

1
  

2
  

3
 

 Other: ________________  
1
  

2
  

3
  

4
  

1
  

2
  

3
 

 
 

C3. How many hours are the fireplaces and heater stoves in use during a typical week in each of the following 
seasons? Please sum the total hours for ALL fireplaces and heater stoves used in a typical week in each season.  

 Summer (July – September) _____ hours per week   

 Fall (October – December) _____ hours per week 

 Winter (January – March) _____ hours per week 

 Spring (April – June) _____ hours per week 

 
C4. Approximately, what share of this residence’s space heating requirements are provided by your fireplace or 

heater stove? Please include all fireplaces and heater stoves at this residence in your answer. 

 0% (none)  
0
  Up to 75%  

4
  

 Up to 10%  
1
  Up to 100%  

5
 

 Up to 25%  
2
  Don’t know  

9
 

 Up to 50%  
3
  

 
IF THIS RESIDENCE DOES NOT HAVE A GAS FIREPLACE, GO TO SECTION D 
 

C5.  How old is (are) your gas fireplace(s)? 

 Gas fireplace 1 _____ years Don’t know  
99

 

 Gas fireplace 2  _____ years  Don’t know  
99

 

 Gas fireplace 3 _____ years Don’t know  
99 

 
  

C.  Fireplaces and Heater Stoves 

Gas Fireplace and Stove Types  

Decorative fireplaces – Provide ambiance but have little or no heating ability. The firebox is typically steel or masonry, and the hearth is often 
open to the room or equipped with opening glass doors. 

Heater type fireplaces (built-ins and inserts) – These fireplaces are efficient heaters with fixed glass fronts and may have features such as 
fans and thermostatic control. They may be built-in at the time of construction, or inserted into an existing masonry or other fireplace as an 
upgrade. 

Free standing fireplaces and heater stoves – These are stand alone units that that can be used for both ambiance and heating. Gas heater 
stoves resemble wood stoves in appearance but use gas instead of wood. 
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 GO TO SECTION D 

C6. For each gas fireplace you have, please indicate whether it has a fixed glass front, glass doors that open, or an 
open hearth design (no glass) by checking the appropriate box.  

 Gas Gas Gas 
 Fireplace 1 Fireplace 2 Fireplace 3 

 Fixed glass front  
1
      

1 
  

1
 

 Glass doors that open  
2
      

2
   

2
 

 No glass (open hearth)  
3
      

3
   

3
 

 
C7. For each gas fireplace you have, please indicate whether it has a pilot light? The pilot light is a small flame that is 

used to ignite the fireplace. 

 Gas Gas Gas 
 Fireplace 1 Fireplace 2 Fireplace 3 

 Yes  
1 

 
1 

 
1
  

 No  
2 

 
2 

 
2
  

 Don’t know  
3 

 
3 

 
3
  

 
C8. GAS FIREPLACES WITH PILOT LIGHTS ONLY: Do you typically turn off your fireplace pilot light? If yes, how 

many months is the pilot light typically turned off?  

 Yes  
1
   Number of months per year pilot light off: ______ 

 No  
2
 

 Don’t know  
9
 

   
C9. Who typically re-lights the pilot light for your gas fireplace? 

  
1
 Myself  

3
 Some other member of my household  

  
2
 Contractor  

4
 Other: __________________  

9
 Don’t’ Know 

     

 

 

D1. How many water heaters are there in this residence? If you live in an apartment, townhouse, or row house where 
hot water is centrally provided to all units (from outside your unit), please check “none”. 

 1  
 2  
 3  
 None   GO TO QUESTION D15 

 
D2. What type of fuel does your water heater(s) use? Homes with more than one water heater usually have one water 

heater that provides more hot water than the others. For classification purposes, consider this unit your main 
water heater. 

 Heater 1 Heater 2 Heater 3 
 (Main Unit) 

 Electricity  
1
  

1
  

1
 

 Natural gas  
2
  

2
  

2
 

 Piped propane  
3
  

3
  

3
 

 Bottled propane  
4
  

4
  

4
 

 Solar  
5
  

5
  

5
 

 Oil  
6
  

6
  

6
 

 Geothermal  
7
  

7
  

7
 

 Other  
8
  

8
  

8
 

 

D3. Please indicate whether the water heater(s) uses solar energy to pre-warm or supplement the water heating 

process. 

 Heater 1 Heater 2 Heater 3 
 (Main Unit) 

 Yes  
1
  

1
  

1
 

 No  
2
  

2
  

2
 

  

D.  Domestic Water Heating 

Water Heater Fuels: Hint 

Most hot water heaters use gas, oil or 
electricity. If your hot water heater has a 
flue/vent then it uses gas or oil. If there is 

no vent then it uses electricity. Please 
consider the fuels used in your house when 

completing this question. 
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D4. Have you changed the water heating fuel at this residence within the past five years? 

 Yes   
1
  CONTINUE No  

2 
 GO TO QUESTION D6 

 

D5.  What was the previous water heater fuel? 

 Heater 1 Heater 2 Heater 3 
 (Main Unit) 

 Electricity  
1
  

1
  

1
 

 Natural gas  
2
  

2
  

2
 

 Piped propane  
3
  

3
  

3
 

 Bottled propane  
4
  

4
  

4
 

 Solar  
5
  

5
  

5
 

 Oil  
6
  

6
  

6
 

 Geothermal  
7
  

7
  

7
 

 Other  
8
  

8
  

8
 

 

D6. What types of water heater(s) are there in this residence? 

 Heater 1 Heater 2  Heater 3 
 (Main Unit) 

 Conventional storage (tank)  
1
  

1
   

1
 

 On-demand (tankless)  
2
  

2
   

2
 

 Hybrid on-demand (uses small storage tank)  
3
  

3
   

3
 

 Combined space and water heater  
4
  

4
   

4
 

 Hybrid heat pump water heater (tank)  
5
  

5
   

5
 

 Don’t know  
9
  

9
   

9
 

 

D7. If this residence has a conventional storage (tank) water heater, does it have a: 

 Heater 1 Heater 2 Heater 3 
 (Main Unit) 

 Vent through the side wall  
1
  

1
  

1
 

 Vent through the roof  
2
  

2
  

2
 

 No vent (electric tank)  
3
  

3
  

3
 

 Don’t know  
9
  

9
  

9
 

 

D8. If this residence has an on-demand (tankless or hybrid) water heater, does it have a: 

 Heater 1 Heater 2 Heater 3 
 (Main Unit) 

 Metal vent  
1
  

1
  

1
 

 Plastic vent  
2
  

2
  

2
 

 No vent (electric tankless)  
3
  

3
  

3
 

 Don’t know  
9
  

9
  

9
 

 

D9. How old is (are) your water heater(s)? 

 Heater 1 (Main Unit) _____  years Don’t know  
99

 

 Heater 2 _____  years  Don’t know  
99

 

 Heater 3 _____  years Don’t know  
99

 

 
D10. What is the size (volume) of the largest hot water tank in your home? The size is printed on the label attached to 

your tank. 

  
1
 On-demand (tankless or hybrid) 

  
2 

 10 imperial gallons (46 litres) 

  
3 

 33 imperial gallons (150 litres) 

  
4
 40 imperial gallons (182 litres) 

  
5
 60 imperial gallons (273 litres) 

  
6
 Other (please specify): _______________  

  
9
 Don’t know 

D11. Have you installed a water heater within the past five years? 

Tankless & Hybrid On-Demand 
Water Heaters 

On-demand (tankless) water heaters, 
also known as instantaneous water 

heaters, are compact units that provide 
hot water on demand. Hybrid on-demand 

models use a small storage tank to 
reduce temperature fluctuations during 

use.  
 

Hybrid heat pump water heaters combine 
a heat pump with an electric hot water 

tank to improve energy efficiency. 
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 Yes  
1
  CONTINUE  

 No  
2
  GO TO QUESTION D13 

 

D12. What was the main reason you installed the water heater? (Check one only) 

 New home  
1
 

 Wanted to change to gas  
2
 

 Wanted more efficient water heater  
3
 

 Water heater had failed  
4
 

 Anticipated water heater failure  
5
 

 Needed more hot water  
6
 

 Wanted faster hot water recovery  
7
 

 Wanted an environmentally friendly fuel  
8
 

 Wanted a cheaper fuel  
9
 

 Other     
10

 

 
D13. Some energy-efficient gas water heaters require access to an electrical outlet. Is there an electrical outlet within 

5 feet (1.5 metres) of your current water heater?  

  
1
 Yes       

2
 No              

9
 Don’t know 

 
D14. Drain water heat recovery systems capture heat from drain pipes in the home and use this 

heat to reduce the amount of energy used by the water heater. Does this home use a drain 
water heat recovery system?   

  
1
 Yes        

2
 No              

9
 Don’t know 

 

D15. Please indicate the total number of the following for your residence: 

 Number  

 Showerheads (all kinds) ______ 

 Low flow showerheads ______ 

 Water heater blankets ______ 

 Instant hot water dispensers ______ 

 Bathroom and kitchen faucet aerators ______ 

 

D16. Please indicate the total number of the following for all members of your household: 

 Number  

 Number of dishwasher loads per week ______ 

 Number of baths per week ______ 

 Number of showers per week ______  

 

D17. Please estimate the total amount of time that shower(s) are used on a typical weekday (total for all members of 
this residence). 

 _____ minutes per day    
1
 No showers – take baths only 

 

 

A FRIENDLY REMINDER 
 

Please ensure your survey responses refer to the residence at the address identified on the front page of this 
survey. Your responses will be kept strictly confidential. 

 
To ensure you are eligible to win one of the four $1,000 gift certificates, make sure you return your survey by 

December 24, 2012 using the self-addressed postage-paid return envelope included with your survey 
package. Easier still, complete your survey online by December 24, 2012 and double your chance at winning a 

$1,000 gift certificate. Only one survey (paper or online) will be accepted per household.  
 

Thank you for completing this important survey. 

Drain Heat Recovery System 
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  CONTINUE 

Solar Heating 

 There are two main types of solar 
heating. Photovoltaic panels which 

use light to power an electric 
appliance and thermal solar which 
uses the sun’s heat to warm tubes 

filled with water or diluted antifreeze. 

 

  CONTINUE 

 

E1. Do you have a swimming pool at this residence? 

  Yes, indoor  
1
        

 Yes, outdoor  
2
        

 No  
3 
 GO TO QUESTION E7 

 
E2. Is this pool for the exclusive use of this residence (example: backyard pools in single family dwellings) or 

shared with other residences (example: pools in apartments / condominiums / townhouse complexes)? 

 Exclusive use only  
1
   CONTINUE 

 Share with others  
2
  GO TO QUESTION E7 

 
E3. Which fuel do you use to heat the water in your pool and do you use solar energy to help heat the water? 

 Main pool Supplemented 
 heater fuel with solar 

 Solar  
1
 heating 

 Natural gas  
2
  

2
 

 Electricity  
3
  

3
 

 Propane  
4
  

4
 

 Other  
5
  

5
 

 
 Pool not heated  

6
   GO TO QUESTION E6 

 
E4. How many months per year is your pool heated?    ______ months per-year 

 

E5. During the months when you heat your pool, do you cover it when not in use? Yes  
1
 No  

2
 

 

E6. Does your pool pump use a high efficiency motor (often called a variable speed motor or electronically controlled motor 

(ECM))?  

 
1
 Yes  

2
 No  

9
 Don’t know  

3
 Not applicable  

 
E7. Do you have a hot tub at this residence? 

 Yes, indoor  
1
 

 Yes, outdoor  
2
        

 No  
3
   GO TO QUESTION E12 

 
E8. Is this hot tub for the exclusive use of this residence (example: hot tubs in single family dwellings) or shared 

with other residences (example: hot tubs in apartments / condominiums / townhouse complexes)? 

 Exclusive use only  
1
   CONTINUE  

 Share with others  
2
   GO TO QUESTION E12 

 
E9. What fuel is used to heat the hot tub? 

 Natural gas   
1
 Solar  

3              
Other   

5   
 

 Propane   
2
 Electricity  

4
 

 
E10. How many months per year is your hot tub heated?   _____ months 

 

E11. During the months when you heat your hot tub, do you cover it when not in use?   Yes  
1
 No   

2 

 
E12. Does this residence have a sauna that is for your exclusive use? 

 Yes  
1
  CONTINUE 

 No  
2
  GO TO SECTION F 

 
E13. What fuel is used to heat the sauna? 

 Electricity   
1
  Propane  

3
     Don’t know   

9
 

 Natural gas   
2
  Other  

4
 

  

E.  Swimming Pools & Hot Tubs 
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F1. Please indicate the number of each of the following appliances in use in this residence. For each appliance please 
indicate the approximate age (your best guess is fine). If you do not have the appliance, please check the “0” box. 

 
 Number in Use   Age of Appliance (in years) 
 0  1  2  3+ #1 #2 #3 
COOKING 

 Electric range (cook top and oven)  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Gas range (cook top and oven)  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Dual fuel range (gas cook top, electric oven)   
0
  

1
  

2
  

3
 _____ _____ _____ 

 Electric cook top  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Gas cook top  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Electric wall oven  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Gas wall oven  
0
  

1 
  

2
  

3
 _____ _____ _____ 

 Microwave oven  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Gas barbeque (piped gas)  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Gas barbeque (bottled gas)  
0 

  
1
  

2
  

3
 _____ _____ _____ 

 Commercial grade range hood  
0
  

1
  

2
  

3
 _____ _____ _____ 

 

REFRIGERATION 

 Refrigerator – manual defrost  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Refrigerator – automatic defrost  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Stand alone freezer – upright  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Stand alone freezer – chest style  
0
  

1
  

2
  

3
 _____ _____ _____ 

  

CLEANING 

 Dishwasher  
0
  

1 
 
2
  

3
 _____ _____ _____ 

 Clothes washer - top load  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Clothes washer - front load  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Electric clothes dryer  
0
  

1 
 
2
  

3
 _____ _____ _____ 

 Gas clothes dryer  
0
  

1  2
  

3
 _____ _____ _____ 

 

HEATING    

 Air source heat pump  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Ground source heat pump  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Heat recovery ventilator/ make up air unit  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Gas outdoor heater (piped gas)  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Gas outdoor heater (bottled gas)  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Gas outdoor fire pit or fireplace  
0
  

1
  

2
  

3
 _____ _____ _____ 

 

 

F2. Please indicate below the number of each appliance in this residence, the months of the year the appliance is regularly used, 

and the average number of hours per day when in use. If an appliance is in use year-round, write in Jan – Dec for the months 

in use.  

  Used in a typical year Average # 
 Number in Use   From To  hours per 
 0 1 2 3+ (month) (month) day when used 

 Central air conditioner  
0
  

1
  

2
  

3
 _____ _____ _____  

 Portable air conditioner  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Room window air conditioner  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Portable fan  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Humidifier  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Dehumidifier  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Portable electric heater  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Rotating ceiling fans without light fixtures  
0
  

1
  

2
  

3
 _____ _____ _____ 

 Rotating ceiling fans with light fixtures  
0
  

1
  

2
  

3
 _____ _____ _____ 

 

  

F.  Appliances 
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F3. How likely are you to buy a portable, room, or central air conditioner in the next 12 months?  

 Definitely Most likely Might or Most likely Definitely 

 will will might not will not will not 

 Portable air conditioner  
1
  

2
  

3
  

4
  

5
 

 Room or window air conditioner  
1
  

2
  

3
  

4
  

5
 

 Central air conditioner  
1
  

2
  

3
  

4
  

5 

 

 

SECTIONS G AND H APPLY TO FORTISBC ELECTRICITY CUSTOMERS ONLY.  THESE SECTIONS HAVE BEEN 
OMITTED FROM YOUR SURVEY. 

 
 
 
 

 

I1. Please indicate renovations or actions you have undertaken at this residence during the past five years, whether 

you received a government or utility rebate to complete them, and the renovations you plan to undertake within 

the next two years.  

 Did this – past 5 years Plan to do this – 

next 

2 years 
With 

rebate 

Without 

rebate 

Improve insulation in walls, attic, basement, or 
crawlspace   

 1
 

 1
 

 1
 

Install energy-efficient window(s) 
 2

 
 2

 
 2

 

Install insulated outside door(s) or storm doors  
 3

 
 3

 
 3

 

Install low flow showerhead(s)  
 4

 
 4

 
 4

 

Install programmable thermostat(s) 
 5

 
 5

 
 5

 

Install pipe wrap 
 6

 
 6

 
 6

 

Install weather stripping or caulking 
 7

 
 7

 
 7

 

Install hot water heater blanket 
 8

 
 8

 
 8

 

Install drain pipe waste heat recovery system 
 9

 
 9

 
 9

 

Install on-demand (tankless or hybrid) water heater 
   10

 
   10

 
   10

 

Install high efficiency hot water tank 
   11

 
   11

 
   11

 

EcoENERGY or LiveSmart BC certified energy audit 
completed 

   12
 

   12
 

   12
 

Install a sauna  
   13

 
   13

 

Install heated swimming pool  
   14

 
   14

 

Install hot tub  
   15

 
   15

 

None of the above 
 0

 
  0

 

 

I2. Did you undertake any renovations that involve fireplaces or heating stoves at this residence in the past five 
years, or plan to do so in the next two years? 

  
1
 Yes   CONTINUE 

  
2
 No    GO TO QUESTION I5 

  

I.  Renovations & Energy Use 
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I3.  Please indicate the renovations that involve fireplaces or heating stoves that you did at this residence during the 
past five years, whether you received a government or utility rebate to complete them, and those you plan to 
undertake within the next two years.  

Note: there several types of fireplaces available in the market today. Please read carefully and select the category 
that best describes your renovation plan involving fireplaces. 

 

  Did this – past 5 years 
Plan to do this 

– next 2 years  With 

rebate 

Without 

rebate 

 Install free standing gas fireplace or heating stove 
 1

 
 1

 
 1

 

 Install wood stove 
 2

  2 
 2

 

 Install gas heater type fireplace insert in an existing wood 
fireplace 

 3
 

 3
 

 3
 

 Replace decorative gas fireplace with gas heater type insert 
 4

 
 4

 
 4

 

 Remove or disconnect gas fireplace  
 5

 
 5

 

 Remove wood fireplace or wood stove   
 6

 
 6

 

 Install decorative gas fireplace   
 7

 
 7

 

 Install electric fireplace  
 8

 
 8

 

 None of the above 
 0

  0 

 

I4.  IF YOU INSTALLED A GAS FIREPLACE IN THE PAST FIVE YEARS:  Was this 
gas fireplace an ENERCHOICE model? 

  
1
 Yes       

2
 No              

9
 Don’t know 

 

I5.  Which of the following home renovations would you typically do yourself, use a 

contractor, or both do it yourself and use a contractor? 

 Do it  Use a  

 myself  contractor  Both 

 Install new appliances (dishwashers, laundry machines, other)  
1
   

2
   

3
 

 Install / replace windows  
1
   

2
   

3
 

 Install low flow showerheads  
1
   

2
   

3
 

 Improve weather stripping / draft proofing  
1
   

2
   

3
 

 Improve insulation in walls, ceilings or attics  
1
   

2
   

3
 

 

 

 

 

I6.  How influential are the following sources of information when purchasing a major appliance.  

   

 

 

Not at all 

Influen-

tial 

1 2 

 

3 4 

Very 

Influen-

tial 

5 

a. Contractors / tradespeople  
 1

 
 2

 
 3

 
 4

 
 5

 

b. Customer ratings  
 1

 
 2

 
 3

 
 4

 
 5

 

c. Expert reviews (e.g., magazines, websites, TV) 
 1

 
 2

 
 3

 
 4

 
 5

 

d. Electric or gas utilities 
 1

 
 2

 
 3

 
 4

 
 5

 

e. Government 
 1

 
 2

 
 3

 
 4

 
 5

 

f. Appliance salespeople 
 1

 
 2

 
 3

 
 4

 
 5

 

g. Knowledgeable family member, friend, or neighbour 
 1

 
 2

 
 3

 
 4

 
 5

 

 

    
 

 

Thank you for participating in this important survey. You have completed about 70% of the survey.           

EnerChoice Gas Fireplaces 

All new fireplaces and heater stoves are 
required to be CSA approved and display 

an EnerGuide label which shows how 
much energy they consume.  

 
Fireplaces and heater stoves that also 
display an ENERCHOICE label are the 
most energy-efficient models on the 

market today.  
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This section is intended to help FortisBC understand how you use / manage energy at this residence.  

J1. At what temperature do you usually keep this residence during the winter (heating) season? If this residence has 
air conditioning (central, window, portable, or heat pump), also tell us what temperature you usually keep this 
residence during the summer (cooling) season. 

 Winter (Heating)  Summer (Cooling) 

 Degrees 
C 

or Degrees 
F  

Degrees 
C or 

Degrees 
F 

 

When someone is at home ___  ___  ___  ___ 
 

When no one is home ___  ___  ___  ___ 

During the night ___  ___  ___  ___ 

       Do not use air conditioning 

 
Next, we would also like to understand the types of actions that you take to manage energy usage at this residence. Please check the 

answer that best describes what you normally do.  

J2.  Space Heating      

  Always Usually 
Occasional

ly 
Never 

Don’t 

Know 

Not 

Applicable 

a. Close window coverings to keep in heat  1  2  3  4  5  6 

b. 
Turn down the heat at night either manually or using a 

programmable thermostat 
 1  2  3  4  5  6 

c. 
Turn down the heat either manually or using a 

programmable thermostat when no one is at home 
 1  2  3  4  5  6 

d. 
Reduce temperature in unused rooms by closing vents or 

turning down room thermostats 
 1  2  3  4  5  6 

e. 
Check and re-seal air leaks in the house at least once a 

year (weather stripping and caulking) 
 1  2  3  4  5  6 

f. If single pane windows, install storm windows each fall  1  2  3  4  5  6 

g. 
Install plastic window coverings on drafty windows during 

winter months 
 1  2  3  4  5  6 

 

J3. Are you able to reduce the temperature in unoccupied rooms at this residence? This could be done by turning 
down individual room thermostats, closing doors, and closing vents?  

  Yes                No     Don’t Know 

 

J4.  Air Conditioning / Cooling 

  
Always Usually 

Occasion-

ally 
Never 

Don’t 

Know 

Not 

Applicable 

a. Set the thermostat at 26 degrees C (78
o
F) or higher during 

the summer to save energy 

 1
 

 2
 

 3
 

 4
 

 5
 

 6
 

b. Close the window coverings (drapes, blinds, etc.) during 
hot weather to reduce heat in the dwelling 

 1
 

 2
 

 3
 

 4
 

 5
 

 6
 

c. Clean the air conditioner filter and coils at least once per 
season 

 1
 

 2
 

 3
 

 4
 

 5
 

 6
 

d. Turn on air conditioning only when very hot and natural 
ventilation is insufficient  

 1
 

 2
 

 3
 

 4
 

 5
 

 6
 

 
  

J.  Managing Energy Use 
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J5. Have you done either of the following to keep this residence cool:   

                                                                                      Yes        No    Don’t know 

                             Planted trees or other vegetation      
1       

 
2         

 
9
 

 Installed shading devices (i.e., awnings, pergolas)       
1       

 
2         

 
9
 

 

J6.  Water Usage 

 
 Always Usually 

Occasion-

ally 
Never 

Don’t 

Know 

Not 

Applicable 

a. 
Turn off the water heater or use its “vacation setting” when 

no one is home for more than 2 or 3 days 

 1
 

 2
 

 3
 

 4
 

 5
 

  6
 

b. Only do laundry with full loads 
 1

 
 2

 
 3

 
 4

 
 5

 
 6

 

c. Clean the dryer lint filter before drying clothes 
 1

 
 2

 
 3

 
 4

 
 5

 
 6

 

d. 
Use the dryer’s temperature / moisture sensor to turn off 

the dryer rather than using timed dry 

 1
 

 2
 

 3
 

 4
 

 5
 

 6
 

e. Hang clothes to dry rather than machine dry 
 1

 
 2

 
 3

 
 4

 
 5

 
 6

 

f. Only run dishwasher when full 
 1

 
 2

 
  3

 
 4

 
 5

 
 6

 

g. 
Air dry the dishes in the dishwasher rather than use the dry 

cycle  

 1
 

 2
 

 3
 

 4
 

 5
 

  6
 

  

 
J7. How many loads of laundry does your household do per week? 

 Number of loads done in cold, warm or hot water _____   per week 

 Number of loads using cold water wash and rinse only _____   per week 

 Number of dryer loads _____   per week 

 Number of loads dried using a clothes line or drying rack during SUMMER _____   per week 

 Number of loads dried using a clothes line or drying rack during WINTER _____   per week 

 

 
J8. How much extra cold water wash and rinse could you do? 

 Number of loads more _____  per week  
0
 None, already doing all I can  

 

 
J9. Lighting 

 
 Always Usually 

Occasion-

ally 
Never 

Don’t 

Know 

Not 

Applicable 

a. 
Only have the minimum number of lights on in a room for 

what I am doing 

 1
 

 2
 

 3
 

 4
 

 5
 

 6
 

b. Turn off the lights when on one is in the room 
 1

 
 2

 
 3

 
 4

 
 5

 
 6

 

c. 
Leave outdoor lights on at night (exclude those you do not 

control) 

 1
 

 2
 

 3
 

 4
 

 5
 

 6
 

d. Check timers to reflect daylight savings time 
 1

 
 2

 
 3

 
 4

 
 5

 
 6

 

 

 

J10. Refrigeration 

 
 Always Usually 

Occasion-

ally 
Never 

Don’t 

Know 

Not 

Applicable 

a. Clean the refrigerator coils at least once a year 
 1

 
 2

 
 3

 
 4

 
 5

 
 6

 

b. 
Check the temperature of the refrigerator to ensure food is 

not too cold or warm 

 1
 

 2
 

 3
 

 4
 

 5
 

 6
 

c. 
Check the temperature of your freezer to ensure food 

remains frozen, but that the freezer is not too cold 

 1
 

 2
 

 3
 

 4
 

 5
 

 6
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J11.  Other 

 
 Always Usually 

Occasion-

ally 
Never 

Don’t 

Know 

Not 

Applicable 

a. 
Turn off TV / entertainment systems when no one is in the 

room and actively using them 

 1
 

 2
 

 3
 

 4
 

 5
 

 6
 

b. Turn off the computer and printers when not in use 
 1

 
 2

 
 3

 
 4

 
 5

 
 6

 

c. 
Unplug or use a power bar to turn off TVs, entertainment 

systems, and computers when not in use? 

 1
 

 2
 

 3
 

 4
 

 5
 

 6
 

d. Leave one or more windows open during winter 
 1

 
 2

 
 3

 
 4

 
 5

 
 6

 

 

J12.  What, if anything, would encourage you to use less energy at this residence? 

 

 

J13.  What prevents you from using less energy at this residence? 

 

 

 

J14. Who makes the most effort to conserve electricity / gas in your household? Choose the most appropriate answer. 

  
1
 Myself  

  
2
 Someone else in the household 

  
3
 Most members of the household 

  
4
 All members of the household 

  
0
 None of us 

 

 

 

 

 
K1. How familiar are you with the following brand names?  

  Not at all Very 

 familiar familiar 

 1 2 3 4 5 

 PowerSense (FortisBC)      

 PowerSmart (BC Hydro)      

 ENERGY STAR      

 LiveSmart BC      

 
 
K2. During the last five years, did your household participate in any of the following programs that offered rebates to 

reduce energy use in your home?  

 Check all that apply 

 ecoENERGY / LiveSmart BC  
1
  

 PowerSense (FortisBC Electric)   
2
 

 FortisBC Energy (formerly Terasen Gas)  
3
  

 PowerSmart (BC Hydro)   
4
 

 None of the above  
0
 

 
  

K.  Products & Services 

FEI 2016 Rate Design Application Appendix 7-1



 

 

K3. On a scale of one to four, where one is not at all interested and four is very interested, how interested would you 
be in the following products and services?     

 
  Not at all 

Interested 

1 

 

 

2 

 

 

3 

Very 

Interested 

4 

a. 
Home energy audit to determine main energy uses in the home 

and identify opportunities to save energy 
 1

 
 2

 
 3

 
 4

 

b. Do-it-yourself online energy audit 
 1

 
 2

 
 3

 
 4

 

c. 
Furnace or heat pump tune-up to ensure they are working safely 

and efficiently 
 1

 
 2

 
 3

 
 4

 

d. 
Program to replace a low efficiency furnace with a high efficiency 

furnace  
 1

 
 2

 
 3

 
 4

 

e. Program to install high efficiency gas fireplace 
 1

 
 2

 
 3

 
 4

 

f. 
Program to replace standard efficiency clothes washer with high 

efficiency clothes washer 
 1

 
 2

 
 3

 
 4

 

g. 
Program to replace standard efficiency water heater with high 

efficiency water heater 
 1

 
 2

 
  3

 
 4

 

h. Program to upgrade attic and wall insulation 
 1

 
 2

 
 3

 
 4

 

i. Program to improve draft proofing 
 1

 
 2

 
 3

 
 4

 

j. Program to install programmable thermostats 
 1

 
 2

 
 3

 
 4

 

k. 
Program to install an in-home display that allows you to monitor 

your home’s energy usage 
 1

 
 2

 
 3

 
 4

 

l. Program to purchase an electric automobile  
 1

 
 2

 
 3

 
 4

 

m. 
Program to compare your home’s energy use with homes of 

comparable size and type 
 1

 
 2

 
 3

 
 4

 

n. 
Program that allows you to pay for energy-efficient improvements 

to your home via instalments on your utility bill 
 1

 
 2

 
 3

 
 4

 

 
 
K4. Thinking about major appliance purchase decisions for this residence, please indicate your role in the decision making process.  

  1
 I am the sole decision maker 

  2 Someone else in the house makes the decision 
  3 

Decisions are made jointly between myself and another person 

 

 

K5. Does this residence have access to the Internet? 

 
 1

 Yes, high speed (ADSL, cable, smart phone, other)  

 
 2

 Yes, dial up modem 

 
 3

 No Internet access  
 
 

K6.  How comfortable are you with navigating the Internet?  

  
1
 Very comfortable 

  
2
 Somewhat comfortable 

  
3
 Not very comfortable 

  
4
 Not at all comfortable 
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L1.  In order to serve you better, we would like to understand your views on a number of energy-related issues. For 
the following set of statements, please check the answer that most accurately reflects your agreement or 
disagreement with the statement. 

On a scale of one to five, where one means that you strongly disagree and five means that you strongly agree, 
please indicate how much you agree or disagree with the following statements on energy and natural gas usage. 

 

 

 

Strongly 

Disagree 

1 2 

Neither 

Agree or 

Disagree 

3 4 

Strongly 

Agree 

5 

a. 
There are many ways that a person can save energy when 

you add them up, they result in substantial savings 
 1

 
 2

 
 3

 
 4

 
 5

 

b. By making my home more energy-efficient, I am helping to 
do my part for the environment 

 1
 

 2
 

 3
 

 4
 

 5
 

c. I think natural gas is a clean and efficient energy source 
 1

 
 2

 
 3

 
 4

 
 5

 

d. Members of my household regularly limit the length of their 
showers to save energy 

 1
 

 2
 

 3
 

 4
 

 5
 

e. I don’t want to think about natural gas or electricity, 
I simply want it to work 

 1
 

 2
 

 3
 

 4
 

 5
 

f. I consider natural gas to be a safe energy source 
 1

 
 2

 
 3

 
 4

 
 5

 

g. When something needs to be done around home, I usually 
hire someone 

 1
 

 2
 

 3
 

 4
 

 5
 

h. I almost always have a home renovation on the go 
 1

 
 2

 
 3

 
 4

 
 5

 

i. It is cheaper to heat a home with natural gas than it is with 
electricity 

 1
 

 2
 

 3
 

 4
 

 5
 

j. Our household has reduced its energy use by as much as 
reasonably possible 

 1
 

 2
 

 3
 

 4
 

 5
 

k. I am a busy person with little or no time to research ways 
to save energy  

 1
 

 2
 

 3
 

 4
 

 5
 

l.  I conserve energy because it saves money not because it 
helps the environment 

 1
 

 2
 

 3
 

 4
 

 5
 

  

L2.  On a scale of one to five, where one means that you strongly disagree and five means that you strongly agree, 
please indicate how much you agree or disagree with the following statements. 

 

  
Strongly 

Disagree 

1 2 

Neither 

Agree or 

Disagree 

3 4 

Strongly 

Agree 

5 

a. I am usually the first one to try new products 
 1

 
 2

 
 3

 
 4

 
 5

 

b. I am usually willing to pay more for brand name items 
 1

 
 2

 
 3

 
 4

 
 5

 

c. I prefer dealing with British Columbia based companies 
 1

 
 2

 
 3

 
 4

 
 5

 

d. I always look for the best price when buying products or 
services 

 1
 

 2
 

 3
 

 4
 

 5
 

e. I usually take time to research issues thoroughly before 
making a decision 

 1
 

 2
 

 3
 

 4
 

 5
 

f. I am the type of person to have good insurance coverage 
 1

 
 2

 
 3

 
 4

 
 5

 

 

L.  Attitudes Towards Energy Use 
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The final questions are for classification purposes only and are completely confidential, as are all your answers. 

 
QUESTIONS M1 & M2 APPLY TO FORTISBC ELECTRICITY CUSTOMERS ONLY.  THESE QUESTIONS HAVE BEEN 

OMITTED FROM YOUR SURVEY. 

 
M3. Into which of the following age categories do you fit? 

 18 years or under  
1
 35-44 years  

4
 

 19-24 years  
2
 45-54 years  

5
 

 25-34 years  
3
 55-64 years  

6
 

   65 years and older  
7
 

 

M4. You are:  Female  
1
 Male  

2
 

 
M5. What is your marital status? 

 Single  
1
  Divorced/separated  

3
 

 Married/common law  
2
 Widowed  

4
 

 
M6. How many people, including yourself, are currently living at this residence (please include any boarders or 

renters covered under your FortisBC account)  

      _____ number 
 

M7. Please indicate the number of occupants by age categories 

 0 1 2 3 4 5 6+  

 0 – 5 years        
 6 - 12 years        
 13 - 18 years        
 19 - 24 years        
 25 - 44 years        
 45 - 64 years        
 65 years and older        
 
M8. Has the number of people in this residence changed in the last two years? 

 Yes  
1
 No  

2
  GO TO QUESTION M10 

 
M9. How has the number of people in this residence changed over the past two years (please check the best 

answer)?  

   In the past there were more people in this residence  
1
 

 In the past there were fewer people in this residence  
2
 

 In the past there were sometimes more people and sometimes fewer people in this residence  
3
 

 
 

M10. What is the highest level of education you have completed? 

 Some high school  
1
 

 Completed high school  
2
 

 Some trade/technical school  
3
 

 Completed trade/technical school  
4
 

 Some university/college  
5
 

 Completed university/college  
6
 

 Post graduate  
7
 

 
 
 
 
 
 
 

M.  About your Household 
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M11. What was your total household income before taxes in 2011? 

 

Less than $20,000 
 1

  $60,000 to $79,999 
 6

 

$20,000 to $29,999 
 2

 $80,000 to $99,999 
 7

 

$30,000 to $39,999 
 3

 $100,000 to $124,999 
 8

 

$40,000 to $49,999 
 4

 $125,000 or more 
 9

 

$50,000 to $59,999 
 5

  Prefer not to answer 
 10

 

 

M12. What are the languages spoken at this residence? 

 

  Main language Other languages 

  (check one only) (check all that apply) 

 English   
1
  

1
 

 Mandarin   
2
  

2
 

 Cantonese   
3
    

3
 

 Hindi   
4
  

4
 

 Punjabi   
5
  

5
 

 Tagalog   
6
  

6
 

 Farsi (Persian)   
7
  

7
 

 French   
8
  

8
 

 German   
9
  

9
 

 Other (please specify):          
10 

_____________  
10

_______________ 

 

M13. From time to time, FortisBC hires market research contractors to conduct research. This is done to better 
understand our customers’ needs and gather information to design programs to help you save money on your 
energy bill. 

 
Do we have your permission to contact you in the future for the purpose of additional market research? If yes, 
please provide your name and telephone number below. This is only permission to contact you. You are not 
obligated to participate if contacted by us or a market research company we hire. 
 

  
1
 YES - it is OK to contact me for follow-up research 

  

First name:  ____________________ 

Last name:  ____________________ 

Telephone: ____ - ____ - ______ 

Email: ___________________________ (optional) 

 
 
 

FortisBC and Ipsos would like to thank you for your help and assistance.  
If you have any questions please contact Walter Wright, Market Research, FortisBC, at 604-592-7653 or 

walter.wright@fortisbc.com.  
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Win a $ 1000 Gift Certificate 

Contest Rules 

1. All entries must be received by Ipsos by December 24, 2012. Limit of one entry per eligible entrant. A contestant’s 
name will be determined by a random draw on January 21, 2013 from all entries received. To win, the selected 
contestant must answer a time limited mathematical skill-testing question, without mechanical or other assistance. 

2. The selected contestant will be notified by telephone by Ipsos. Ipsos will attempt to reach the selected contestant no 
more than 3 times. If Ipsos is unable to contact him or her within 5 days of the draw date, Ipsos may draw the name 
of another contestant to be eligible for the prize. 

3. Contestants who complete and return the survey form by mail will have their name entered once in the draw. 
Contestants who complete the survey form online will have their name entered into the draw twice. 

4. Contestants must be residents of British Columbia. 

5. FortisBC customers who have completed and returned the FortisBC 2012 Residential End-Use Survey by December 
24, 2012 are automatically entered and no further action is required on the part of the customer. To enter without 
completing the survey, mail a letter with your name, telephone number and address to Ipsos, 1285 West Pender 
Street, 2nd Floor, Vancouver, BC, V6E 4B1. Mark the envelope “Residential Survey Contest”. 

6. Chances of winning are based on the number of eligible entries received via mail and online. 

7. Employees or agents of FortisBC and their immediate families are not eligible to win. 

8. There are four $1,000 prizes to be awarded, each prize is a $1,000 gift certificate from a home improvement store 
located near the prize winner. 

9. FortisBC and Ipsos assume no responsibility for lost or misdirected entry forms. 

10. By entering, contestants agree to abide by the contest rules and that the decision of the judge shall be final. 
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Appendix B 
 

2012 REUS Conditional Demand Analysis 
Equations and Detailed Estimates 
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SAMPSON 

RESEARCH 

  

APPENDIX B 
 

 

FEU 2012 RESIDENTIAL END-USE STUDY  
JULY 16, 2014 B-1 

2012 REUS Conditional Demand Analysis 
Detailed Methodology 
 
Conditional Demand Analysis (CDA) was used to disaggregate total household consumption into UECs for 
several residential end-uses. CDA is based on the notion that total household consumption is directly 
related to the stock of end-uses present in the dwelling and the energy consumption levels associated 
with these end-uses (UECs). The basic conditional demand model can be represented as: 
 

 
 
where HECht is the total energy consumption by household h in month t, UECaht is the energy consumption 
through end-use a by household h in month t, and Sah is the presence or absence of end-use a in 
household h.  
 
The UECs for these end-uses are modelled as functions of appropriate exogenous variables, such as end-
use features, dwelling characteristics and household utilization patterns. In the remainder of this section, 
we describe the functional forms for each end-use.  
 
B1. Primary Gas Space Heating 
 
The primary gas space heating usage for household h in month t is based on a balance equation: 
 

h

htht
htgasheat

EFFH

SECHTHEATLOSS
UEC


,  

 
where HEATLOSSht is the net heat loss, SECHTht is the heat loss replaced by non-gas secondary heating 
systems, and EFFHh is the system efficiency.  
 
B1.1 Net Heat Loss 
 
The net heat loss of a structure can be expressed as: 
 

 
 
where SURFLOSSht is the heat loss through envelope surfaces, SOLGAINht is the solar gain through all 
surfaces during heating periods, and INTGAINht is the internal gains during heating periods. 
 
B1.1.1 Heat Loss through Envelope 
 
The heat loss through envelope surfaces is given by: 
 

hthhh TDIFFAREAUSURFLOSS 1  

 


aall

ahahtht SUECHEC

hthththt INTGAINSOLGAINSURFLOSSHEATLOSS 
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where Uh is the overall conductivity of the shell, AREAh is the total surface area, and TDIFFht is the 
differential between inside and outside temperature levels. 
 
B1.1.2 Shell Conductivity 
 
The conductivity of the shell is assumed to depend on dwelling type, the percentage of windows and 
doors that are insulated, and whether or not the attic, walls and basement are insulated: 
 

 










hhh

hhhhhh

h
WINDBESTWINDBLDOORS

INSULBBASEMENTINSULWINSULAVSMFD
U

987

654321




 

 
where MFDh equals one if the household dwelling is a multi-family dwelling (duplex or row/townhouse), 
VSh equals one if the dwelling is a vertical subdivision (apartment/condominium), INSULAh equals one if 
the attic is insulated, INSULWh equals one if the walls are insulated, BASEMENTh equals one if a basement 
or crawl space is present, BASEINSULh equals one if the basement or crawl space is insulated, DOORSh is 
the proportion of exterior doors that are insulated (aluminium storm doors or insulated doors), WINDBLh 
is the percentage of windows with double pane glass, and WINBESTh is the percentage of windows with 
more insulation than double pane (double pane low-E or triple pane, regular or low-E).  
 
B1.1.3 Surface Area 
 
The surface area of the structure is modelled as a function of the total floor area: 
 

 
 
where SQFTh is the square footage of the household and β is the elasticity of surface area with respect to 
square footage. We assumed that β equals 0.5 (i.e. the square root) because the surface area of the 
building shell increases less than proportionately with floor area for standard shaped buildings. 
 
B1.1.4 Temperature Differential 
 
The differential between inside and outside temperature levels is modelled as a function of heating 
degree days and household heating behaviour67: 
 

 hthhhhtht WINCVRWINTERTDUNUSEDTDDAYTDNIGHTHDDTDIFF 54321    

 
where HDDht is heating degree days, TDNIGHTh is the frequency of turning down the heat at night either 
manually or using a programmable thermostat, TDDAYh is the frequency of turning down the heat either 
manually or using a programmable thermostat when no one is at home, TDUNUSEDh is the frequency of 
reducing the temperature in unused rooms by closing vents or turning down room thermostats, and 
WINCVRht is the frequency of using plastic window coverings on drafty windows during winter months. 
 

                                                           
67

 An attempt was made to include household income, but the variable was not retained in the final model because it was not 
statistically significant. 

 hh SQFTAREA 1
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B1.1.5 Solar Gain 
 
The solar gain through all surfaces during heating periods is modelled as a function of the surface area of 
the home: 
 

thht WINTERAREASOLGAIN 1  

where WINTERt equals one if t is a winter month (December, January or February). 
 
B1.1.6 Internal Gain 
 
The internal gain during heating periods is also modelled as a function of the surface area of the home: 
 

thht WINTERAREAINTGAIN 1  

 
B1.2 Non-gas Secondary Heating System 
 
The heat loss replaced by a non-gas secondary heating system, given that a primary gas heating system is 
present, can be expressed as: 
 

 hhhhtht CHEATPUMPSENONGASSECAREAHDDSECHT 21    

 
where NONGASSECh equals one if non-gas secondary space heating is present (e.g. non-gas fireplace, 
woodstove, electric baseboards, etc.) and HEATPUMPSECh equals one if a heat pump (air or ground) is 
used for secondary space heating. 
  
B1.3 System Efficiency 
 
An attempt was made to model system efficiencies in terms of the efficiency level of the gas furnace or 
boiler. However, this variable was not retained in the final model because there were too many missing 
values. Therefore, we assumed that EFFHh is constant across households. 
 
B1.4 Overall Primary Gas Space Heating Model 
 
Combining the preceding equations gives the overall model of primary gas space heating usage: 
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In the specification above, most of the interaction terms are not shown because they were not 
statistically significant or produced unreasonable results.    
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B2. Secondary Gas Space Heating 
 
Secondary gas space heating includes any additional or supplementary use of gas to heat the residence 
(e.g., furnaces, gas wall heaters, etc.) The use of gas fireplaces and heater stoves is modelled separately.  
 
The secondary gas space heating usage is modelled simply as a function of heating degree days, total 
surface area and dwelling type: 
 

)( 321, hhhhthtgassecheat VSMFDAREAHDDUEC    

 
B3. Fireplaces and Heater Stoves 
 
The energy usage by gas fireplaces and heater stoves (decorative, heater type and freestanding) is 
assumed to depend on the number of fireplaces in use and heating degree days68: 
 

)( 21, hthhtgasfiredec HDDGASFIREDECUEC    

 

)( 21, hthhttgasfirehea HDDTGASFIREHEAUEC    

 

)( 21, hthhtegasfirefre HDDEGASFIREFREUEC    

 
where GASFIREDECh is the number of declarative gas fireplaces, GASFIREHEATh is the number of heater 
type gas fireplaces, and GASFIREFREEh is the number of free standing fireplaces or heater stoves in use. 
 
B4. Water Heating 
 
Gas water heating energy usage can be expressed as: 
 

h

htht
htgaswheat

EFFWH

VUSEWHLOSS
UEC


,  

 
where WHLOSSht is the heat losses associated with standby losses from the heating unit, VUSEht is the 
heat losses tied to water usage, and EFFWHh is the efficiency of the unit.  
 
B4.1 Standby Losses 
 
The heat losses associated with standby losses is assumed to depend on whether or not the home is new, 
whether solar energy is used to pre-warm or supplement the water heating process, whether an on-
demand (tankless) water heater is used, and the temperature differential between the tank temperature 
and the inlet temperature69:   

                                                           
68

 An attempt was made to include variables representing the average number of hours in use, the percentage of space heating 
requirements provided by the fireplace, and if the fireplace is used primarily for heating, ambiance or both. These variables were 
not retained in the final model because they were not statistically significant or produced unreasonable results. 
69

 An attempt was made to include variables involving dwelling type, the size of the main hot water tank, number of household 
members (a proxy for tank size), and the presence or absence of water heater blankets. These variables were not retained in the 
final model because they were not statistically significant or produced unreasonable results. 
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)( 4321 hhhhtht ONDEMANDSOLARSUPNEWHOMEWHTDIFFWHLOSS    

 
where WHTDIFFht is the differential between the tank temperature and the inlet temperature, 
NEWHOMEh equals one if the home is new (2006 or later), SOLARSUPh equals one if the water heater uses 
solar energy to pre-warm or supplement the water heating process, and ONDEMANDh equals one if an on-
demand (tankless) water heater is used.  
 
The differential between tank temperature and inlet temperature is modelled simply as a function of 
heating degree days: 
 

htht HDDWHTDIFF 1  

 
B4.2 Water Usage 
 
The heat losses tied to water usage is assumed to depend on the average number of dishwasher and 
clothes washer loads, the average number of baths and showers taken, whether or not a front loading 
clothes washer is present, the proportion of low-flow showerheads, and whether or not instant hot water 
dispensers are present: 
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where DWASHLOADSh is the number of dishwasher loads per week, CWASHLOADSh is the number of 
clothes washer loads per week, BATHSh is the number of baths taken per week, SHWRSh is the number of 
showers taken per week, CWASHERFRONTh equals one if a front loading clothes washer is used, 
PROPLOWFLOWh is the proportion of low-flow showerheads, and INHOTWATERDISPh equals one if instant 
hot water dispensers are used.  
 
B4.3 System Efficiency 
 
An attempt was made to model system efficiencies in terms of the age of the water heater. However, this 
variable was not retained in the final model because there were too many missing values. Therefore, we 
assumed that EFFWHh is constant across households. 
 
B4.4 Overall Gas Water Heating Model 
 
Combining the preceding equations gives the overall model for gas water heating energy usage: 
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B5. Cooking 
 
Energy consumption of gas cooking appliances (gas ranges, cook tops, ovens and duel fuel ranges) is 
assumed to depend on the number of these appliances in use70: 
 

hhtgascook GASCOOKUEC 1,   

 
where GASCOOKh is the number of gas ranges, cook tops, ovens and duel fuel ranges in use. 
 
B6. Gas BBQs 
 
Energy consumption of piped gas BBQs is modelled as a function of the number in use71: 
 

hhtgasbbq GASBBQUEC 1,   

 
where GASBBQh is the number of piped gas barbeques in use. 
 
B7. Gas Dryers 
 
Energy consumption of gas dryers is modelled as a function of the number in use72: 
 

hhtgasdryer GASDRYERUEC 1,   

 
where GASDRYERh is the number of gas dryers in use. 
 
B8. Swimming Pools 
 
Energy consumption through the operation of swimming pools is assumed to be constant for those 
households with gas-heated swimming pools73: 
 

1, htlgasheatpooUEC  

 
  

                                                           
70

 An attempt was made to include variables involving household size, income and the presence of a microwave. These variables 
were not retained in the final model because they were not statistically significant or produced unreasonable results. 
71

 An attempt was made to include a variable involving household size. This variable was not retained in the final model because 
it was not statistically significant. 
72

 An attempt was made to model the number of dryer loads done per week. This variable was not retained in the final model 
because it was not statistically significant. 
73

 An attempt was made to model whether or not the pool is covered when not in use and whether or not solar supplementary 
heating is used. These variables were not retained in the final model because they were not statistically significant or produced 
unreasonable results. 
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B9. Hot Tubs 
 
Energy consumption through the operation of hot tubs is assumed to be constant for those households 
with gas-heated hot tubs74: 
 

1, htgashottubUEC  

 
B10. Regional Analysis 
 
CDA models typically require large sample sizes and depend on a mix or diversity of end-uses among 
survey respondents to isolate their UECs statistically. In contrast to the 2008 CDA75, the larger sample 
sizes in the 2012 REUS allowed us to develop individual conditional demand models for the Lower 
Mainland, Vancouver Island and Interior regions. The benefit of this approach is that different model 
parameters are estimated for each region allowing for more robust UEC estimates.  
 
The small sample sizes for Whistler and Fort Nelson, combined with low penetration rates for many of the 
end-uses, led to large variation and uncertainty in the UEC estimates for these regions. To ensure more 
stable and robust results, it was decided to revert to the overall conditional demand model constructed at 
the utility level to estimate UECs for these two smaller regions. With this approach, the overall model was 
able to capture some regional variation for key end-uses like space and water heating, but assumed 
constant UEC specifications for most other end-uses. 
  

                                                           
74

 An attempt was made to model whether or not the hot tub is covered when not in use. This variable was not retained in the 
final model because it was not statistically significant. 
75

 In the 2008 study, a single overall model was developed for all regions, and then space and water heating UECs were derived 
for each region by using regional dummy (binary) variables, and other variables that naturally varied by region (e.g., weather, 
dwelling sizes, etc.) 
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B11. Regression Models 
 
B11.1 Regression Model – FEU 
 

Model Fit     

Adjusted R-squared:  0.791       

F statistic:  6,427.6     

 Coefficient SE t-value P-value 

HDD x AREA x Sgasheat 0.001119 0.000012 91.7 0.000 

HDD x AREA x MFD x Sgasheat -0.000082 0.000004 -18.7 0.000 

HDD x AREA x VS x Sgasheat -0.000404 0.000018 -22.8 0.000 

HDD x AREA x INSULA x Sgasheat -0.000160 0.000010 -16.0 0.000 

HDD x AREA x INSULW x Sgasheat -0.000329 0.000010 -34.6 0.000 

HDD x AREA x BASEMENT x INSULB x Sgasheat -0.000088 0.000003 -27.9 0.000 

HDD x AREA x DOORS x Sgasheat -0.000087 0.000004 -24.9 0.000 

HDD x AREA x WINDBL x Sgasheat -0.000001 0.000000 -32.1 0.000 

HDD x AREA x WINBEST x Sgasheat -0.000001 0.000000 -24.5 0.000 

HDD x AREA x TDNIGHT x Sgasheat -0.000061 0.000005 -12.0 0.000 

HDD x AREA x TDDAY x Sgasheat -0.000027 0.000005 -5.5 0.000 

HDD x AREA x TDUNUSED x Sgasheat * * * * 

HDD x AREA x WINTER x WINCVR x Sgasheat -0.000080 0.000005 -17.0 0.000 

HDD x AREA x NONGASSEC x Sgasheat -0.000014 0.000003 -5.4 0.000 

HDD x AREA x HEATPUMPSEC x Sgasheat -0.000074 0.000007 -10.3 0.000 

AREA x WINTER x Sgasheat 0.054095 0.001848 29.3 0.000 

HDD x AREA x Sgassecheat 0.000141 0.000007 20.1 0.000 

HDD x AREA x MFD x Sgassecheat 0.000300 0.000031 9.8 0.000 

HDD x AREA x VS x Sgassecheat -0.000150 0.000057 -2.6 0.009 

GASFIREDEC x Sgasfiredec 0.413238 0.057313 7.2 0.000 

GASFIREHEAT x Sgasfireheat 0.279512 0.039778 7.0 0.000 

GASFIREFREE x Sgasfirefree -0.311960 0.097043 -3.2 0.001 

HDD x GASFIREDEC x Sgasfiredec 0.003050 0.000187 16.3 0.000 

HDD x GASFIREHEAT x Sgasfireheat 0.002626 0.000126 20.8 0.000 

HDD x GASFIREFREE x Sgasfirefree 0.003051 0.000298 10.2 0.000 

HDD x Sgaswheat 0.005070 0.000147 34.4 0.000 

HDD x NEWHOME x Sgaswheat -0.003633 0.000320 -11.4 0.000 

HDD x SOLARSUP x Sgaswheat * * * * 

HDD x ONDEMAND x Sgaswheat -0.001623 0.000348 -4.7 0.000 

DWASHLOADS x Sgaswheat 0.079778 0.008521 9.4 0.000 

CWASHLOADS x Sgaswheat 0.029257 0.007888 3.7 0.000 

BATHS x Sgaswheat * * * * 

SHOWERS x Sgaswheat 0.058524 0.002450 23.9 0.000 

CWASHERFRONT x Sgaswheat -0.133411 0.042909 -3.1 0.002 

PROPLOWFLOW x Sgaswheat -0.543639 0.044223 -12.3 0.000 

INHOTWATERDISP x Sgaswheat 1.130273 0.120449 9.4 0.000 

GASCOOK x Sgascook 0.894339 0.032261 27.7 0.000 

GASBBQ x Sgasbbq 0.022567 0.047206 0.5 0.633 

GASDRYER x Sgasdryer * * * * 

Sgasheatpool 3.591481 0.125215 28.7 0.000 

Sgashottub 1.777150 0.195747 9.1 0.000 

* Variable not retained in the final model because its regression coefficient was the wrong sign or insignificant. 
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B11.2 Regression Model – Lower Mainland 
 

Model Fit     

Adjusted R-squared:  0.781     

F statistic:  1,500.0     

 Coefficient SE t-value P-value 

HDD x AREA x Sgasheat 0.001102 0.000024 45.7 0.000 

HDD x AREA x MFD x Sgasheat -0.000058 0.000010 -6.0 0.000 

HDD x AREA x VS x Sgasheat -0.000376 0.000062 -6.1 0.000 

HDD x AREA x INSULA x Sgasheat -0.000172 0.000020 -8.7 0.000 

HDD x AREA x INSULW x Sgasheat -0.000350 0.000020 -17.5 0.000 

HDD x AREA x BASEMENT x INSULB x Sgasheat -0.000060 0.000007 -8.3 0.000 

HDD x AREA x DOORS x Sgasheat -0.000035 0.000009 -4.0 0.000 

HDD x AREA x WINDBL x Sgasheat -0.000001 0.000000 -14.5 0.000 

HDD x AREA x WINBEST x Sgasheat -0.000001 0.000000 -5.1 0.000 

HDD x AREA x TDNIGHT x Sgasheat -0.000056 0.000012 -4.6 0.000 

HDD x AREA x TDDAY x Sgasheat -0.000007 0.000012 -0.6 0.554 

HDD x AREA x TDUNUSED x Sgasheat * * * * 

HDD x AREA x WINTER x WINCVR x Sgasheat -0.000052 0.000013 -4.1 0.000 

HDD x AREA x NONGASSEC x Sgasheat 0.000000 0.000006 0.1 0.950 

HDD x AREA x HEATPUMPSEC x Sgasheat * * * * 

AREA x WINTER x Sgasheat 0.037974 0.004427 8.6 0.000 

HDD x AREA x Sgassecheat 0.000271 0.000023 11.7 0.000 

HDD x AREA x MFD x Sgassecheat 0.000305 0.000067 4.6 0.000 

HDD x AREA x VS x Sgassecheat * * * * 

GASFIREDEC x Sgasfiredec 0.431131 0.121198 3.6 0.000 

GASFIREHEAT x Sgasfireheat 0.277730 0.090108 3.1 0.002 

GASFIREFREE x Sgasfirefree -0.202058 0.237760 -0.8 0.395 

HDD x GASFIREDEC x Sgasfiredec 0.001733 0.000431 4.0 0.000 

HDD x GASFIREHEAT x Sgasfireheat 0.001618 0.000318 5.1 0.000 

HDD x GASFIREFREE x Sgasfirefree 0.002381 0.000828 2.9 0.004 

HDD x Sgaswheat 0.008088 0.000410 19.7 0.000 

HDD x NEWHOME x Sgaswheat -0.003156 0.000902 -3.5 0.000 

HDD x SOLARSUP x Sgaswheat * * * * 

HDD x ONDEMAND x Sgaswheat -0.003380 0.000874 -3.9 0.000 

DWASHLOADS x Sgaswheat 0.100555 0.018624 5.4 0.000 

CWASHLOADS x Sgaswheat 0.007190 0.017018 0.4 0.673 

BATHS x Sgaswheat * * * * 

SHOWERS x Sgaswheat 0.035921 0.005093 7.1 0.000 

CWASHERFRONT x Sgaswheat -0.110545 0.096188 -1.1 0.250 

PROPLOWFLOW x Sgaswheat -0.677407 0.097483 -6.9 0.000 

INHOTWATERDISP x Sgaswheat 0.941486 0.254580 3.7 0.000 

GASCOOK x Sgascook 0.648572 0.071241 9.1 0.000 

GASBBQ x Sgasbbq 0.424672 0.116599 3.6 0.000 

GASDRYER x Sgasdryer * * * * 

Sgasheatpool 3.088034 0.272635 11.3 0.000 

Sgashottub 1.796595 0.402498 4.5 0.000 

* Variable not retained in the final model because its regression coefficient was the wrong sign or insignificant. 
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B11.3 Regression Model – Vancouver Island 
 

Model Fit     

Adjusted R-squared:  0.843     

F statistic:  1,830.6     

 Coefficient SE t-value P-value 

HDD x AREA x Sgasheat 0.000935 0.000028 32.9 0.000 

HDD x AREA x MFD x Sgasheat -0.000140 0.000008 -17.2 0.000 

HDD x AREA x VS x Sgasheat -0.000111 0.000024 -4.6 0.000 

HDD x AREA x INSULA x Sgasheat -0.000223 0.000023 -9.9 0.000 

HDD x AREA x INSULW x Sgasheat -0.000063 0.000017 -3.6 0.000 

HDD x AREA x BASEMENT x INSULB x Sgasheat -0.000024 0.000005 -4.4 0.000 

HDD x AREA x DOORS x Sgasheat -0.000084 0.000006 -13.1 0.000 

HDD x AREA x WINDBL x Sgasheat -0.000001 0.000000 -15.0 0.000 

HDD x AREA x WINBEST x Sgasheat -0.000002 0.000000 -16.9 0.000 

HDD x AREA x TDNIGHT x Sgasheat -0.000068 0.000010 -7.0 0.000 

HDD x AREA x TDDAY x Sgasheat -0.000028 0.000009 -3.2 0.002 

HDD x AREA x TDUNUSED x Sgasheat -0.000046 0.000006 -8.3 0.000 

HDD x AREA x WINTER x WINCVR x Sgasheat -0.000028 0.000009 -3.0 0.003 

HDD x AREA x NONGASSEC x Sgasheat -0.000087 0.000005 -19.0 0.000 

HDD x AREA x HEATPUMPSEC x Sgasheat -0.000126 0.000016 -7.9 0.000 

AREA x WINTER x Sgasheat 0.029855 0.003057 9.8 0.000 

HDD x AREA x Sgassecheat 0.000068 0.000009 7.3 0.000 

HDD x AREA x MFD x Sgassecheat -0.000187 0.000043 -4.4 0.000 

HDD x AREA x VS x Sgassecheat -0.000117 0.000046 -2.6 0.011 

GASFIREDEC x Sgasfiredec 0.141570 0.107539 1.3 0.188 

GASFIREHEAT x Sgasfireheat 0.077017 0.053833 1.4 0.153 

GASFIREFREE x Sgasfirefree -0.132509 0.111928 -1.2 0.236 

HDD x GASFIREDEC x Sgasfiredec 0.002856 0.000372 7.7 0.000 

HDD x GASFIREHEAT x Sgasfireheat 0.002779 0.000190 14.6 0.000 

HDD x GASFIREFREE x Sgasfirefree 0.004549 0.000387 11.8 0.000 

HDD x Sgaswheat 0.003948 0.000202 19.5 0.000 

HDD x NEWHOME x Sgaswheat -0.001468 0.000353 -4.2 0.000 

HDD x SOLARSUP x Sgaswheat -0.002912 0.000903 -3.2 0.001 

HDD x ONDEMAND x Sgaswheat * * * * 

DWASHLOADS x Sgaswheat 0.018252 0.012110 1.5 0.132 

CWASHLOADS x Sgaswheat 0.085303 0.011127 7.7 0.000 

BATHS x Sgaswheat 0.068738 0.009358 7.3 0.000 

SHOWERS x Sgaswheat 0.013968 0.004641 3.0 0.003 

CWASHERFRONT x Sgaswheat -0.285933 0.056073 -5.1 0.000 

PROPLOWFLOW x Sgaswheat * * * * 

INHOTWATERDISP x Sgaswheat * * * * 

GASCOOK x Sgascook 0.432258 0.046026 9.4 0.000 

GASBBQ x Sgasbbq 0.090033 0.053304 1.7 0.091 

GASDRYER x Sgasdryer 0.294242 0.085035 3.5 0.001 

Sgasheatpool 4.275273 0.300897 14.2 0.000 

Sgashottub * * * * 

* Variable not retained in the final model because its regression coefficient was the wrong sign or insignificant. 
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FEU 2012 RESIDENTIAL END-USE STUDY  
JULY 16, 2014 B-11 

B11.4 Regression Model – Interior    
 

Model Fit     

Adjusted R-squared:  0.865     

F statistic:  3,747.8     

 Coefficient SE t-value P-value 

HDD x AREA x Sgasheat 0.000841 0.000025 34.3 0.000 

HDD x AREA x MFD x Sgasheat -0.000178 0.000006 -30.9 0.000 

HDD x AREA x VS x Sgasheat -0.000416 0.000015 -27.2 0.000 

HDD x AREA x INSULA x Sgasheat -0.000248 0.000019 -12.8 0.000 

HDD x AREA x INSULW x Sgasheat -0.000160 0.000015 -10.5 0.000 

HDD x AREA x BASEMENT x INSULB x Sgasheat -0.000042 0.000004 -10.6 0.000 

HDD x AREA x WINDBL x Sgasheat * * * * 

HDD x AREA x WINBEST x Sgasheat 0.000000 0.000000 -6.2 0.000 

HDD x AREA x DOORS x Sgasheat -0.000037 0.000004 -10.2 0.000 

HDD x AREA x TDNIGHT x Sgasheat -0.000007 0.000006 -1.2 0.225 

HDD x AREA x TDDAY x Sgasheat -0.000071 0.000005 -13.0 0.000 

HDD x AREA x TDUNUSED x Sgasheat * * * * 

HDD x AREA x WINTER x WINCVR x Sgasheat -0.000010 0.000005 -2.1 0.039 

HDD x AREA x NONGASSEC x Sgasheat -0.000040 0.000003 -15.1 0.000 

HDD x AREA x HEATPUMPSEC x Sgasheat -0.000124 0.000006 -20.4 0.000 

AREA x WINTER x Sgasheat 0.028021 0.002767 10.1 0.000 

HDD x AREA x Sgassecheat 0.000100 0.000006 16.9 0.000 

HDD x AREA x MFD x Sgassecheat 0.000008 0.000045 0.2 0.864 

HDD x AREA x VS x Sgassecheat * * * * 

GASFIREDEC x Sgasfiredec 0.292616 0.092004 3.2 0.001 

GASFIREHEAT x Sgasfireheat 0.397299 0.056256 7.1 0.000 

GASFIREFREE x Sgasfirefree -0.299528 0.125451 -2.4 0.017 

HDD x GASFIREDEC x Sgasfiredec 0.003202 0.000227 14.1 0.000 

HDD x GASFIREHEAT x Sgasfireheat 0.002782 0.000138 20.1 0.000 

HDD x GASFIREFREE x Sgasfirefree 0.003311 0.000302 11.0 0.000 

HDD x Sgaswheat 0.003015 0.000149 20.2 0.000 

HDD x NEWHOME x Sgaswheat -0.003979 0.000320 -12.4 0.000 

HDD x SOLARSUP x Sgaswheat -0.006273 0.000637 -9.9 0.000 

HDD x ONDEMAND x Sgaswheat * * * * 

DWASHLOADS x Sgaswheat 0.035500 0.012196 2.9 0.004 

CWASHLOADS x Sgaswheat 0.059119 0.011800 5.0 0.000 

BATHS x Sgaswheat 0.017867 0.009323 1.9 0.055 

SHOWERS x Sgaswheat 0.062782 0.004301 14.6 0.000 

CWASHERFRONT x Sgaswheat -0.177154 0.056509 -3.1 0.002 

PROPLOWFLOW x Sgaswheat -0.315270 0.060475 -5.2 0.000 

INHOTWATERDISP x Sgaswheat * * * * 

GASCOOK x Sgascook 0.822360 0.047730 17.2 0.000 

GASBBQ x Sgasbbq 0.154308 0.056500 2.7 0.006 

GASDRYER x Sgasdryer 0.899920 0.111738 8.1 0.000 

Sgasheatpool 4.886988 0.155597 31.4 0.000 

Sgashottub * * * * 

* Variable not retained in the final model because its regression coefficient was the wrong sign or insignificant. 
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Gas Delivery Rate Comparison - Residential Rate Class GJ 26.137 m3
* - indicates cross-over rate (appears in multiple customer sectors; see Notes for details) GJ 9.4708 therm

Rate Schedule Class Description Eligiblity Type of Rate Date
Customer 

Charge/Day
Customer 

Charge/Month Notes to Table

FEI 1 Residential
Single-family or separately 

metered multi-family
Flat 3/1/2016 $0.389 $11.83 $4.018 per GJ

RS1 (West) Residential Single-family or separately 
metered multi-family

Flat 1/1/2016 $0.353 $10.75 $12.047 per GJ

RS1 (Dawson) Residential Single-family or separately 
metered multi-family

Flat 1/1/2016 $0.230 $7.00 $3.681 per GJ

RS1 (Fort SJ) Residential Single-family or separately 
metered multi-family

Flat 1/1/2016 $0.230 $7.00 $3.879 per GJ

RS1 (Tumbler) Residential Single-family or separately 
metered multi-family

Flat 1/1/2016 $0.279 $8.50 $6.464 per GJ

North Low Use < 1,200 GJ/year Flat 6/1/2016 $0.964 $29.32 $1.694 per GJ

South Low Use < 1,200 GJ/year Flat 6/1/2016 $0.815 $24.79 $1.714 per GJ

AltaGas 1*
Small General 

Service < 5,326 GJ/year Flat 1/19/2016 $1.194 $36.32 $1.973 per GJ 1 - Also in commercial

SaskPower (SaskEnergy) N/A Residential Individually metered Flat 1/1/2016 $0.677 $20.60 $0.081 per m3 $2.120 per GJ

Manitoba Hydro Residential Flat 5/1/2016 $0.460 $14.00 $0.112 per m3 $2.923 per GJ
$0.037 first 100 m3 $0.979 first 3.8 GJ
$0.036 next 150 m3 $0.929 next 5.7 GJ
$0.031 over 250 m3 $0.799 over 9.5 GJ
$0.084 first 100 m3 $2.208 first 3.8 GJ
$0.082 next 200 m3 $2.152 next 7.6 GJ
$0.079 next 200 m3 $2.063 next 7.6 GJ
$0.076 next 500 m3 $1.982 next 19 GJ
$0.073 over 1000 m3 $1.915 next 38 GJ
$0.095 first 30 m3 $2.482 first 1.15 GJ
$0.090 next 55 m3 $2.348 next 2.1 GJ
$0.086 next 85 m3 $2.244 next 3.25 GJ
$0.083 over 170 m3 $2.166 over 6.5 GJ
$0.267 first 900 m3 $6.990 first 34 GJ D1 - Also in commercial and industrial
$0.183 over 900 m3 $4.780 over34 JG
$0.265 first 50 m3 $6.932 first 1.9 GJ
$0.258 next 50 m3 $6.730 next 1.9 GJ
$0.250 next 220 m3 $6.534 next 8.42 GJ
$0.243 next 680 m3 $6.341 next 26.02 GJ
$0.235 over 1,000 m3 $6.140 over 38.26 GJ
$0.793 first 70 therms $7.515 first 7.4 GJ 101 - Also in commercial
$0.909 over 70 therms $8.613 over 7.4 GJ Rate includes cost of gas
$0.365 All therms $3.456 per GJ

$0.847 All therms $8.025 per GJ

Note:  excludes various delivery price adjustments

11/16/2013 $0.340 $10.34

Northwest Natural Gas 2 Residential Single-family or separately 
metered multi-family

Flat $0.230 $7.0011/1/2015

Puget Sound Energy 23 Residential Single-family or separately 
metered multi-family

Flat

Distribution < 10,950 m3/year

IncliningSingle-family or separately 
metered multi-family

General Service

Single metering point, 
domestic use

Declining

$0.296 $9.00

Declining 4/1/2016 $0.330 $10.05

1/11/2016

$0.65810/1/2015

2/1/2015 $0.535 $16.26

Base Delivery Charge         (Converted 
to GJ)Base Delivery Charge

PNG

ATCO

$0.690 $21.00<= 50,000 m3/year 10/1/2015
M1 (Southern 

Ontario)

Union Gas

DecliningResidential

Residential Declining<= 50,000 m3/year $0.690 $21.0010/1/2015

Schedule 101*Avista

Gazifere Rate 2 Residential

Enbridge 1

Gaz Metro Rate D1*

101, 201, 301, 601 
(Other Regions)

Residential DecliningSingle meter, no more than six 
units

$20.00
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Gas Delivery Rate Comparison - Residential Rates GJ 26.137 m3
* - indicates cross-over rate (appears in multiple customer sectors; see Notes for details) GJ 9.4708 therm

Rate Schedule Class Description Eligiblity Type of Rate Date
Customer 

Charge/Day
Customer 

Charge/Month Notes to Table

FEI 1 Residential
Single-family or separately 

metered multi-family
Flat 3/1/2016 $0.389 $11.83 $4.018 per GJ

RS1 (West) Residential Single-family or separately 
metered multi-family

Flat 1/1/2016 $0.353 $10.75 $12.047 per GJ

RS1 (Dawson) Residential Single-family or separately 
metered multi-family

Flat 1/1/2016 $0.230 $7.00 $3.681 per GJ

RS1 (Fort SJ) Residential Single-family or separately 
metered multi-family

Flat 1/1/2016 $0.230 $7.00 $3.879 per GJ

RS1 (Tumbler) Residential Single-family or separately 
metered multi-family

Flat 1/1/2016 $0.279 $8.50 $6.464 per GJ

North Low Use < 1,200 GJ/year Flat 6/1/2016 $0.964 $29.32 $1.694 per GJ

South Low Use < 1,200 GJ/year Flat 6/1/2016 $0.815 $24.79 $1.714 per GJ

AltaGas 1*
Small General 

Service < 5,326 GJ/year Flat 1/19/2016 $1.194 $36.32 $1.973 per GJ 1 - Also in commercial

SaskPower (SaskEnergy) N/A Residential Individually metered Flat 1/1/2016 $0.677 $20.60 $0.081 per m3 $2.120 per GJ

Manitoba Hydro Residential Flat 5/1/2016 $0.460 $14.00 $0.112 per m3 $2.923 per GJ
$0.037 first 100 m3 $0.979 first 3.8 GJ
$0.036 next 150 m3 $0.929 next 5.7 GJ
$0.031 over 250 m3 $0.799 over 9.5 GJ
$0.084 first 100 m3 $2.208 first 3.8 GJ
$0.082 next 200 m3 $2.152 next 7.6 GJ
$0.079 next 200 m3 $2.063 next 7.6 GJ
$0.076 next 500 m3 $1.982 next 19 GJ
$0.073 over 1000 m3 $1.915 next 38 GJ
$0.095 first 30 m3 $2.482 first 1.15 GJ
$0.090 next 55 m3 $2.348 next 2.1 GJ
$0.086 next 85 m3 $2.244 next 3.25 GJ
$0.083 over 170 m3 $2.166 over 6.5 GJ
$0.267 first 900 m3 $6.990 first 34 GJ D1 - Also in commercial and industrial
$0.183 over 900 m3 $4.780 over34 JG
$0.265 first 50 m3 $6.932 first 1.9 GJ
$0.258 next 50 m3 $6.730 next 1.9 GJ
$0.250 next 220 m3 $6.534 next 8.42 GJ
$0.243 next 680 m3 $6.341 next 26.02 GJ
$0.235 over 1,000 m3 $6.140 over 38.26 GJ
$0.793 first 70 therms $7.515 first 7.4 GJ 101 - Also in commercial
$0.909 over 70 therms $8.613 over 7.4 GJ Rate includes cost of gas
$0.365 All therms $3.456 per GJ

$0.847 All therms $8.025 per GJ

Note:  excludes various delivery price adjustments

11/16/2013 $0.340 $10.34

Northwest Natural Gas 2 Residential Single-family or separately 
metered multi-family

Flat $0.230 $7.0011/1/2015

Puget Sound Energy 23 Residential Single-family or separately 
metered multi-family

Flat

Distribution < 10,950 m3/year

IncliningSingle-family or separately 
metered multi-family

General Service

Single metering point, 
domestic use

Declining

$0.296 $9.00

Declining 4/1/2016 $0.330 $10.05

1/11/2016

$0.65810/1/2015

2/1/2015 $0.535 $16.26

Base Delivery Charge         (Converted 
to GJ)Base Delivery Charge

PNG

ATCO

$0.690 $21.00<= 50,000 m3/year 10/1/2015
M1 (Southern 

Ontario)

Union Gas

DecliningResidential

Residential Declining<= 50,000 m3/year $0.690 $21.0010/1/2015

Schedule 101*Avista

Gazifere Rate 2 Residential

Enbridge 1

Gaz Metro Rate D1*

101, 201, 301, 601 
(Other Regions)

Residential DecliningSingle meter, no more than six 
units

$20.00
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Gas Delivery Rate Comparison - Commercial Rates GJ 26.137 m3
* - indicates cross-over rate (appears in multiple customer sectors; see Notes for details) GJ 9.4708 therm

Rate Schedule Class Description Eligiblity Type of Rate Date Customer Charge/Day
Customer 

Charge/Month Notes to Table

2 Commercial < 2,000 GJ/yr Flat 8/1/2015 $0.816 $24.82 $3.331 per GJ

3 Large Commercial > 2,000 GJ/yr Flat 8/1/2015 $4.354 $132.43 $2.809 per GJ

$1.217 per GJ off-peak
$1.994 per GJ on-peak

23 Commercial 
Transport

> 2,000 GJ/yr Flat 8/1/2015 $4.357 $132.52 $2.939 per GJ

RS2 (West) Small Commercial < 5,500 GJ Flat 6/1/2015 $0.822 $25.00 $10.169 per GJ

RS2 (Dawson) Small Commercial < 5,500 GJ Flat 6/1/2015 $0.230 $7.00 $2.579 per GJ

RS2 (Fort SJ) Small Commercial < 5,500 GJ Flat 6/1/2015 $0.230 $7.00 $3.116 per GJ

RS2 (Tumbler) Small Commercial < 5,500 GJ Flat 6/1/2015 $0.279 $8.50 $5.465 per GJ

RS3 (West) Large Commercial > 5,500 GJ Flat 6/1/2015 $4.932 $150.00 $8.179 per GJ

RS3 (Dawson) Large Commercial > 5,500 GJ Flat 6/1/2015 $4.932 $150.00 $1.802 per GJ

RS3 (Fort SJ) Large Commercial > 5,500 GJ Flat 6/1/2015 $4.932 $150.00 $2.350 per GJ

RS3 (Tumbler) Large Commercial > 5,500 GJ Flat 6/1/2015 $0.279 $8.50 $4.661 per GJ

North Mid Use 1,200-8,000 GJ Flat 6/27/2016 $0.964 $29.32 $1.716 per GJ
South Mid Use 1,200-8,000 GJ Flat 6/27/2016 $0.815 $24.79 $1.659 per GJ

1* Small General 
Service

< 5,326 GJ/year Flat 1/19/2016 $1.194 $36.32 $1.973 per GJ
Also in residential

2 Large General 
Service

> 5,326 GJ/year Flat 1/19/2016 $13.576 $412.94 $1.070 per GJ

N/A Commercial Small < 100,000 m3 Flat 1/1/2016 $1.187 $36.10 $0.068 per m3 $1.783 per GJ

N/A Commercial Large 100,000 - 660,000 m3 Flat 1/1/2016 $4.386 $133.40 $0.060 per m3 $1.560 per GJ

$0.041 first 40,000 m3 $1.059 first 1,530 GJ Also in industrial
$0.035 over 40,000 m3 $0.904 over 1,530 GJ

Small General 
Service

< 14,026 m3 Flat 5/1/2016 $0.460 $14.00 $0.119 per m3 $3.097 per GJ

Large General 
Service

14,026-680,000 m3 Flat 5/1/2016 $2.532 $77.00 $0.059 per m3 $1.547 per GJ

$0.036 first 1,000 m3 $0.930 first 38 GJ M2 - Also in industrial
$0.035 next 6,000 m3 $0.913 next 230 GJ
$0.033 next 13,000 m3 $0.870 next 497 GJ
$0.031 over 20,000 m3 $0.807 over 765 GJ
$0.071 first 1,000 m3 $1.866 first 38 GJ 10 - Also in industrial
$0.058 next 9,000 m3 $1.522 next 344 GJ
$0.051 next 20,000 m3 $1.334 next 765 GJ
$0.046 next 70,000 m3 $1.208 next 2,678 GJ
$0.028 over 100,000 m3 $0.730 over 3,826 GJ
$0.091 first 500 m3 $2.383 first 19 GJ 6 - Also in industrial
$0.073 next 1050 m3 $1.912 next 40 GJ
$0.061 next 4500 m3 $1.582 next 172 GJ
$0.052 next 7000 m3 $1.370 next 268 GJ
$0.049 next 15,250 m $1.276 next 583 GJ
$0.048 over 28,300 m3 $1.253 over 1,083 GJ

$0.535 $16.26 $0.267 first 900 m3 $6.990 first 34 GJ D1 - Also in residential and industrial
0-10,950 m3/yr $0.183 next 2100 m3 $4.780 next 80 GJ

$1.089 $33.12 $0.160 next 6000 m3 $4.181 next 230 GJ
10,950-36,500  m3/yr $0.121 next 21,000 m3 $3.166 next 803 GJ

$1.299 $39.51 $0.090 next 60,000 m3 $2.345 next 2,296 GJ
36,500-109,500 m3/yr $0.063 next 210,000 m3 $1.645 next 8,035 GJ

$1.371 $41.70 $0.051 next 600,000 m3 $1.325 next 22,956 GJ
109,500-365,000 m3/yr $0.042 next 2,100,000 m3 $1.099 next 80,346 GJ

$0.035 over 3,000,000 m3 $0.911 over 114,780 GJ

ATCO

N/A*

Rate 6*

Gaz Metro

Enbridge Single terminal, non-
residential

< 10,950 m3/year

General Service

DistributionRate D1*

$2.301 $70.0010/1/2015Declining

2/1/2015Declining

Base Delivery Charge         
(Converted to GJ)

FEI

PNG

SaskPower (SaskEnergy)

Manitoba

Union Gas

4 Off-Peak Seasonal Off-peak Seasonal 8/1/2015 $14.423 $438.70

Small Industrial 660,000 - 1,320,000 m3

AltaGas

Base Delivery Charge

Declining 1/1/2016 $7.101 $216.00

Declining 4/1/2016 $2.301 $70.00

$70.00$2.30110/1/2015Declining110/210/310/610 
(Other regions) *

Large Volume 
General Firm 

Service

Large Volume 
General Firm 

Service

> 50,000 m3/year

> 50,000 m3/year

M2 (Southern 
Ontario) *
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Gas Delivery Rate Comparison - Commercial Rates GJ 26.137 m3
* - indicates cross-over rate (appears in multiple customer sectors; see Notes for details) GJ 9.4708 therm

Rate Schedule Class Description Eligiblity Type of Rate Date Customer Charge/Day
Customer 

Charge/Month Notes to Table
Base Delivery Charge         

(Converted to GJ)Base Delivery Charge
$0.181 first 100 m3 $4.718 first 3.8 GJ
$0.171 next 220 m3 $4.480 next 8.4 GJ
$0.163 next 680 m3 $4.252 next 26.0 GJ
$0.153 next 2,200 m3 $4.009 next 84.17 GJ
$0.136 next 6,800 m3 $3.544 next 260.2 GJ
$0.122 over 10,000 m3 $3.189 over 382.60

Rate 3 Low Volume Firm
300 - 2,800 m3/day and LF 

> 50%
Flat 10/1/2015 $0.207 $6.29 $0.077 per m3 $2.002 per GJ

Schedule 31 Commercial & 
Industrial

Flat 10/1/2015 $1.099 $33.42 $0.306 per therm $2.901 per GJ

Schedule 31T
Commercial & 

Industrial 
Transport

Flat 10/1/2015 $12.028 $365.85 $0.363 per therm $3.434 per GJ

Schedule 3 Basic Firm Sales Flat 11/1/2014 $0.493 $15.00 $0.848 per therm $8.035 per GJ Rate includes cost of gas
$0.605 first 2,000 therm $5.725 first 211 GJ 31 - Also in commercial
$0.566 over 2,000 therm $5.363 over 211 GJ Rate includes cost of gas
$1.121 all therm $10.614 first 7.4 GJ 101 - Also in residential

$0.000 over 7.4 GJ Rate includes cost of gas
$1.147 first 200 therms $10.863 first 21 GJ
$1.075 next 800 therms $10.185 next 85 GJ Rate includes cost of gas
$1.009 over 1,000 therms $9.555 over 106 GJ
$0.913 first 500 therms $8.651 first 53 GJ 121 - Also in industrial
$0.766 next 500 therms $7.251 next 53 GJ Rate includes cost of gas
$0.683 next 9,000 therms $6.467 next 950 GJ
$0.631 next 15,000 therms $5.975 next 1,584 GJ
$0.556 over 25,000 therms $5.267 over 2,640 GJ

Gas Delivery Rate Comparison - NGV and Other Classes GJ 26.137 m3
GJ 9.4708 therm

Rate Schedule Class Description Eligiblity Type of Rate Date Customer Charge/Day
Customer 

Charge/Month

6 NGV
Compression and 
dispensing as fuel

Flat 1/1/2016 $2.004 $60.96 $4.521 per GJ

6A GS Vehicle 
Refueling

Refueling through 
compressor 

<.03m3/minute
Flat 1/1/2016 $2.827 $86.00 $4.475 per GJ

6P PS - NGV Refueling
Refueling through FEI 

dispenser
Flat 1/1/2016 $4.499 per GJ

46 LNG
All FEI plants, excluding 
marine loading facilities

Flat 1/1/2016 $3.680 per GJ

26 NGV Transport Flat 8/1/2015 $2.005 $61.00 $4.521 per GJ
PNG RS7 NGV Flat 1/1/2016 $0.353 $10.75 $3.586 per GJ

$4.958 first 3.8 GJ
$4.723 next 8.4 GJ
$4.485 next 26.0 GJ
$4.252 next 84.17 GJ
$3.782 next 260.2 GJ
$3.429 over 382.6 GJ

Avista Schedule 149
Backup and 

Supplemental 
Compressed Gas

At Avista site only Flat $2.130 per Gasoline Gallon 
Equivalent

Base Delivery Charge

$21.42$0.704Declining 10/1/2015At least 30 m3/day in firm 
service

NGVRate 7Gazifere

FEI

$0.181 $5.50

$8.219 $250.00

Schedule 101* General Service

Gazifere

Schedule 41 Non-Residential
Northwest Natural Gas

10/1/2015

Declining

General ServiceRate 1

11/1/2014

$17.13$0.563Declining

Puget Sound Energy

Declining

Avista

Declining

Inclining

Large General 
Service

Schedule 111

High Annual Load 
Factor Large 

General Service
Schedule 58
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Gas Delivery Rate Comparison - Industrial Rates GJ 26.137 m3
* - indicates cross-over rate (appears in multiple customer sectors; see Notes for details) GJ 9.4708 therm

Rate Schedule Class Description Eligiblity Type of Rate Date Customer Charge/Day
Customer 

Charge/Month Notes to Table
5/25 General Firm Service Flat w/Demand 4/1/2016 $19.30 $587 $20.077 per GJ $0.825 per GJ
7/27 General Interruptible Flat 8/1/2015 $28.93 $880 $1.353 per GJ

22 Large Volume > 144,000 GJ Flat 8/1/2015 $120.46 $3,664 $0.982 per GJ

Flat w/Demand $0.108 per GJ Firm
$1.217 per GJ Interruptible
$0.106 per GJ Firm

$0.990 per GJ Interruptible Non-
Winter

$1.425 per GJ Interruptible Winter

RS4 (West) Industrial Industrial use Flat 7/1/2015 $13.48 $410 $3.665 per GJ

RS4 (Dawson) Industrial Industrial use Flat 7/1/2015 $13.48 $410 $1.605 per GJ

RS4 (Fort SJ) Industrial Industrial use Flat 7/1/2015 $13.48 $410 $1.337 per GJ

North High Use > 8,000 Demand Rate 1/1/2014 $5.63 $171 $0.178 per max GJ per day

South High Use > 8,000 Demand Rate 1/1/2014 $4.90 $149 $0.147 per max GJ per day

AltaGas 3 Demand General Service > 10,125 GJ/year Flat w/Demand 10/2/2015 $16.35 $497 $0.296 per max GJ per day $0.034 per GJ

$0.041 first 40,000 m3 $1.059 first 1,530 GJ Also in commercial
$0.035 over 40,000 m3 $0.904 over 1,530 GJ

N/A Contract Industrial > 660,000 m3 Negotiated 9/1/2014

High Volume Firm > 680,000 m3 Flat 5/1/2016 $40.16 $1,221 $0.027 per m3 $0.693 per GJ

Mainline Firm Service
> 680,000 m3 and high 

pressure
Flat 5/1/2016 $41.00 $1,247 $0.022 per m3 $0.578 per GJ

Interruptible
> 680,000 m3 and high 

pressure
Flat 5/1/2016 $41.24 $1,254 $0.011 per m3 $0.274 per GJ

$0.036 first 1,000 m3 $0.930 first 38 GJ M2 - Also in commercial
$0.035 next 6,000 m3 $0.913 next 230 GJ
$0.033 next 13,000 m3 $0.870 next 497 GJ
$0.031 over 20,000 m3 $0.807 over 765 GJ

$0.478 first 8,450 m3/day $0.010 first 422,250 m3/mo.
$0.215 next 19,700 m3/day $0.010 next max day x 15
$0.180 over 28,150 m3/day $0.004 remainder

$0.066 first 1,000 m3 $1.736 first 38 GJ 10 - Also in commercial
$0.054 next 9,000 m3 $1.413 next 344 GJ
$0.048 next 20,000 m3 $1.249 next 765 GJ
$0.043 next 70,000 m3 $1.129 next 2,678 GJ
$0.026 over 100,000 m3 $0.675 over 3,826 GJ

20 $0.279 first 70,000 m3 $0.005 first 852,000 m3 $0.141 first 38 GJ
(Other Regions) $0.164 over 70,000 m3 $0.004 over 852,000 m3 $0.103 next 344 GJ

25
(Other Regions)

100                    (Other 
Regions)

Large Volume High Load 
Factor Firm

> 100,000 m3 max GJ/day 
with > 70% LF

Flat w/ Demand 4/1/2016 $48.14 $1,464 $0.154 per m3 $0.002 per m3

$0.091 first 500 m3 $2.383 first 19 GJ 6 - Also in commercial 
$0.073 next 1050 m3 $1.912 next 40 GJ
$0.061 next 4500 m3 $1.582 next 172 GJ
$0.052 next 7000 m3 $1.370 next 268 GJ
$0.049 next 15,250 m $1.276 next 583 GJ
$0.048 over 28,300 m3 $1.253 over 1,083 GJ

Rate 100 Large Volume (Firm 
Contract Service)

10,000 -150,000 m3/day Flat w/Demand 4/1/2016 $4.01 $122 $0.360 Per m3 contract demand $0.001 per m3

$0.006 first 1,000,000 m3
$0.005 over 1,000,000 m3

$0.002 first 1,000,000 m3

$0.001 over 1,000,000 m3

Rate 125 Extra Large Volume 
Transport

>600,000 m3/day Demand Only $16.44 $500 $0.091 Per m3 contract demand Requires AMR capability

$0.53 $16 $0.267 first 900 m3 $6.990 first 34 GJ D1 - Also in residential and commercial
0-10,950 m3/yr $0.183 next 2100 m3 $4.780 next 80 GJ

$1.09 $33 $0.160 next 6000 m3 $4.181 next 230 GJ
10,950-36,500  m3/yr $0.121 next 21,000 m3 $3.166 next 803 GJ

$1.30 $40 $0.090 next 60,000 m3 $2.345 next 2,296 GJ
36,500-109,500 m3/yr $0.063 next 210,000 m3 $1.645 next 8,035 GJ

$1.37 $42 $0.051 next 600,000 m3 $1.325 next 22,956 GJ
109,500-365,000 m3/yr $0.042 next 2,100,000 m3 $1.099 next 80,346 GJ

$0.035 over 3,000,000 m3 $0.911 over 114,780 GJ
$0.098 first 333 m3/day $2.571 first 12.7 GJ/day
$0.079 next 667 m3/day $2.077 next 25.5 GJ/day
$0.054 next 2,000 m3/day $1.409 next 77 GJ/day
$0.045 next 7,000 m3/day $1.168 next 268 GJ/day
$0.033 next 20,000 m3/day $0.849 next 765 GJ/day
$0.025 next 70,000 m3/day $0.664 next 2,678 GJ/day
$0.018 next 200,000 m3/day $0.472 next 7,652 GJ/day
$0.015 next 700,000 m3/day $0.383 next 26,782 GJ/day
$0.010 over 1,000,000 m3/day $0.254 over 38,260 GJ/day
$0.062 per m3 if LF <= 70% $1.613 per GJ if LF <= 70%
$0.053 per m3 if LF > 70% $1.385 per GJ if LF > 70%

Rate 5 Large Volume Firm 
Service

28,000 - 280,000 m3/day and 
LF > 50%

Flat w/ Demand 10/1/2015 $0.318 per m3 $0.024 per m3 $0.630 per GJ

$0.022 max per m3 $0.585 max per GJ
$0.005 min per m3 $0.141 min per GJ

ATCO

$0.047 per m3 (maximum)

Gazifere

10/1/2015

10/1/20152,800 - 28,000 m3/day and LF 
> 50%

Moderate Volume Firm 
Service

$31.97 $972

Large Volume 
Interruptible

Negotiated $352$11.58

Declining

> 14,000 m3/day and  3,000 
m3/day interruptible

$70

Medium Volume Firm > 14,000 m3/day
Declining 

w/Demand
4/1/2016

Per m3 contract demand

Per m3 contract demand

Declining 
w/Demand

Declining 
w/Demand

Declining 

2/1/2015

$587

$623 $0.244

$0.229

2/1/2015Declining

per m3$0.209Flat w/ Demand

$20.47

$19.31

$0.209 per m3

Large Volume General 
Service

Declining 4/1/2016 $2.30> 50,000 m3/year, per 
location

$70$2.304/1/2016

Gaz Metro

D3/D4 Stable Load >333 m3/day and > 60% LF or 
>10,000 m3/day

Declining based on 
subscribed amount

Firm Large Volume High 

Rate 4

Flat w/ Demand> 280,000 m3/day and LF > 
50%

Very Large Volume Firm 
Service

Rate 6

Manitoba

Enbridge 

Base Delivery Charge

$15.399 per GJ Firm22A

Union Gas

Large Volume Inland

660,000 - 1,320,000 m3 9/1/2014 $7.10N/A* Declining

Large Volume General 
Service

> 50,000 m3/year, per 
location

Declining 4/1/2016 $2.30 $70

Small Industrial

Rate 6* General Service

8/1/2015 $149.16

Base Delivery Charge         (Converted 
to GJ)

FEI

PNG

SaskPower (SaskEnergy)

Demand Charge 
(Converted to GJ)

8/1/2015 $158.14 $4,810

Demand Charge

Certain Existing CustomersLarge Volume Columbia Flat w/Demand

Certain Existing Customers

$4,537 $9.929 per GJ Firm

$216

22B

M2 (Southern 
Ontario) *

M4 (Southern 
Ontario)

110/210/310/610 
(Other Regions) *

4/1/2016

4/1/2016

4/1/2016Large Volume High Load 
Factor

Single terminal, non-
residential

< 10,950 m3/year

Firm Industrial and 
Commercial Contract 

Rate
2,400 to 60,000 m3/day

Declining w/ 
Demand

4/1/2016

>1,165 m3/day and            > 
80% LF

Rate 115

Rate 110 Large Volume Load 
Factor

>1,865 m3/day and           > 
40% LF

DistributionRate D1*
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Gas Delivery Rate Comparison - Industrial Rates GJ 26.137 m3
* - indicates cross-over rate (appears in multiple customer sectors; see Notes for details) GJ 9.4708 therm

Rate Schedule Class Description Eligiblity Type of Rate Date Customer Charge/Day
Customer 

Charge/Month Notes to TableBase Delivery Charge
Base Delivery Charge         (Converted 

to GJ)
Demand Charge 

(Converted to GJ)Demand Charge
$0.138 first 5000 therm $1.309 first 528 GJ
$0.111 > 5,000 therm $1.053 over 528 GJ
$0.102 first 25,000 therm $0.967 first 2,640 GJ
$0.051 next 25,000 therm $0.478 next 2,640 GJ
$0.048 over 50,000 therm $0.458 over 5,279 GJ

$0.199 first 1,000 therm $1.886 first 106 GJ

$0.141 over 1,000 therms
$1.337 over 106 GJ

$0.145 first 25,000 therm $1.369 first 2,640 GJ
$0.087 next 25,000 therm $0.827 next 2,640 GJ
$0.056 next 50,000 therm $0.526 next 5,279 GJ
$0.036 next 100,000 therm $0.338 next 10,559 GJ
$0.026 next 300,000 therm $0.243 next 31,676 GJ
$0.020 over 500,000 therm $0.187 over 52,974 GJ
$0.160 first 2,000 therm $1.514 first 211 GJ Also in commercial
$0.145 over 2,000 therm $1.369 over 211 GJ
$0.095 first 10,000 therms $0.899 first 1,056 GJ
$0.081 next 20,000 therms $0.764 next 2,112 GJ
$0.057 next 20,000 therms $0.540 next 2,112 GJ
$0.033 next 100,000 therms $0.315 next 10,559 GJ
$0.019 next 600,000 therms $0.181 next 63,353 GJ
$0.010 over 750,000 therms $0.091 next 79,191 GJ

Schedule 33 High Volume Non-
Residential Transport

Flat w/Demand 11/1/2014 $1,249.32 $38,000 $0.157 per therm (MDDV) $0.006 per therm $0.052 per GJ

$0.913 first 500 therms $8.651 first 53 GJ Also in commercial
$0.766 next 500 therms $7.251 next 53 GJ Rate includes cost of gas.
$0.683 next 9,000 therms $6.467 next 950 GJ
$0.631 next 15,000 therms $5.975 next 1,584 GJ
$0.556 over 25,000 therms $5.267 over 2,640 GJ
$0.102 First 20,000 therms $0.962 first 2,112 GJ
$0.091 next 30,000 therms $0.858 next 3,168 GJ
$0.082 next 250,000 therms $0.775 next 26,397 GJ
$0.076 next 200,000 therms $0.718 next 21,118 GJ
$0.057 over 500,000 therms $0.543 over 52,794 GJ

1/7/2016 $525$17.26Schedule 146 Transport Service for 
Customer-Owned Gas

> 250,000 therms Declining

per therm (MDDV)Large Volume Non-
Residential Transport

Schedule 32

$31.50

$22.19

1/7/2016

11/1/2014 $675Declining 
w/Demand

Schedule 31* Non-Residential 
Transport Industrial

Declining 11/1/2014

1/1/2016

1/1/2016

$0.157

$958 $1.140

$983$32.33

per therm (firm)Interruptible with Firm 
Option

Interruptible with Firm 
Option

For steam boilers, gas engines 
or turbines and schools

Declining 
w/Demand

1/1/2016 $1.250 per therm$4.71 $143

$10.68

1/1/2016

$325

$1.140 per therm

$14.48 $441 $1.250 per thermDeclining 
w/Demand

Avista

Schedule 121* High Annual Load Factor 
Large General Service

Declining

Firm Large Volume High 
Load Factor

41T

85T Declining 
w/Demand

Non-exclusive 
Interruptible with Firm 

Option
87T > 1,000,000 therms/year

Declining 
w/Demand

86T

Northwest Natural Gas

Puget Sound Energy
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 PAGE 1 

RATE SCHEDULE 5/25 DAILY DEMAND NEW MULTIPLIER 
CALCULATION 

 Gathered daily consumption history for all Rate 5/25 customers for period from 2011-

2015 

 Gathered  historical daily weather data for all airports for same period of 2011-2015 

 Sorted the airports into 3 weather zones 

o Northern Interior (N INT) - Quesnel, Prince George, Mackenzie and Williams 

Lake. 

o Southern Interior (S INT) - Kamloops, Kelowna, Cranbrook, Penticton and 

Castlegar. 

o Lower Mainland/Vancouver Island (LML/VI) - Whistler, Squamish, Hope, 

Vancouver, Abbotsford, Campbell River, Nanaimo, Powell River, Comox and 

Victoria. 

 Calculated the average daily temperature of each weather zone by averaging the daily 

temperatures at each airport within each weather zone on a daily basis. 

 Determined what the 5 coldest days were for each weather zone for each of the last 5 

years from 2011-2015. 

 Classified each customer into one of three weather zones  LML/VI, S INT or N INT 

based upon there premise address. 

 For each premise we then looked up and determined what their average daily 

consumption was during the 5 coldest days in each year from 2011-2015. 

 For each premise we determined what the demand volume would be based upon the 

current formula before it is multiplied by 1.25.  The current formula is as follows: 

o Daily Demand is equal to 1.25 multiplied by the greater of: 

o the Customer’s highest average daily consumption of any month during the 

winter period (November1 to March 31);or 

o one half of the Customer’s highest average daily consumption of any month 

during the summer period (April 1 to October 31). 

 For each Premise, the average consumption on the 5 coldest days determined in Step 7 

is divided by the Daily demand before the multiplier of 1.25 determined in Step 8.  This 

formula determines what the multiplier would need to be under the current formula to 

match the customers actual average consumption over the 5 coldest days for their 

weather zone for each premise. 

 The average of all the premise level calculations for each calendar year are then 

determined for each calendar year.  The results are shown in Table 9-12 
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AVOIDED COST OF SERVICE 1 

The following two pages provide the avoided cost of service from interruptible customers 2 

choosing not to receive firm service. The first table shows the value of the avoided cost of 3 

service related to all interruptible customers served under RS 7 / 27 and 22 for 20 years. The 4 

second table shows the value of avoided cost of service related to just interruptible RS 22 5 

customers. The difference of the value of the avoided cost of service between the two tables 6 

would be related to RS 7/27, i.e. approximately $0.04 per GJ (Line 26 average for 20 years 7 

$0.059 - $0.017).  8 

The avoided direct capital cost is approximately $134.2 million for required system upgrades to 9 

the transmission system, distribution system and station upgrades related to all interruptible 10 

customers not being firm. The avoided direct capital cost for only RS 22 interruptible customers 11 

is $40.2 million. 12 
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Table 1:  Estimated Avoided Cost of Service Related to All Interruptible Customers 1 

 2 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Line 

No. PARTICULARS

Escalation 

Rate 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

1 RATE BASE

2 Gas Plant in Service - Opening 134,195$   134,200$ 134,204$ 134,209$ 134,214$ 134,220$ 134,225$ 134,230$ 134,235$ 134,241$ 134,246$ 134,252$ 134,258$ 134,264$ 134,270$ 134,276$ 134,282$ 134,288$ 134,294$ 134,301$ 

3 Gas Plant in Service - Closing 134,200     134,204    134,209    134,214    134,220    134,225    134,230    134,235    134,241    134,246    134,252    134,258    134,264    134,270    134,276    134,282    134,288    134,294    134,301    134,307    

4

5 Accumulated Depreciation - Opening -                   (2,365)       (4,730)       (7,095)       (9,460)       (11,825)    (14,190)    (16,556)    (18,922)    (21,288)    (23,654)    (26,020)    (28,386)    (30,752)    (33,119)    (35,486)    (37,853)    (40,220)    (42,587)    (44,955)    

6 Accumulated Depreciation - Closing (2,365)        (4,730)       (7,095)       (9,460)       (11,825)    (14,190)    (16,556)    (18,922)    (21,288)    (23,654)    (26,020)    (28,386)    (30,752)    (33,119)    (35,486)    (37,853)    (40,220)    (42,587)    (44,955)    (47,322)    

7

8 Mid-Year Gas Plant in Service 133,015$   130,655$ 128,295$ 125,935$ 123,575$ 121,214$ 118,854$ 116,494$ 114,134$ 111,773$ 109,413$ 107,052$ 104,691$ 102,331$ 99,970$    97,609$    95,248$    92,887$    90,526$    88,165$    

9

10 Cost of Service

11 O&M Expense 1.627% 40$             41$            41$            42$            43$            43$            44$            45$            46$            46$            47$            48$            49$            49$            50$            51$            52$            53$            53$            54$            

12 Overhead Capitalized 12% (5)                (5)               (5)               (5)               (5)               (5)               (5)               (5)               (5)               (6)               (6)               (6)               (6)               (6)               (6)               (6)               (6)               (6)               (6)               (7)               

13 Net O&M 35                36              36              37              38              38              39              39              40              41              41              42              43              43              44              45              46              46              47              48              

14

15 Property Taxes 1.627% 191             194            197            200            204            207            210            214            217            221            224            228            232            236            239            243            247            251            255            260            

16 Depreciation Expense 2,365          2,365        2,365        2,365        2,365        2,365        2,366        2,366        2,366        2,366        2,366        2,366        2,366        2,367        2,367        2,367        2,367        2,367        2,367        2,368        

17 Income Taxes (600)            (433)          (280)          (138)          (8)               113            223            324            417            502            580            651            715            774            827            874            917            955            989            1,019        

18 Earned Return 8,866          8,709        8,551        8,394        8,237        8,080        7,922        7,765        7,608        7,450        7,293        7,136        6,978        6,821        6,663        6,506        6,349        6,191        6,034        5,877        

19 Total Cost of Service 10,858       10,870      10,870      10,859      10,836      10,803      10,760      10,708      10,648      10,580      10,505      10,423      10,335      10,240      10,140      10,036      9,926        9,812        9,693        9,571        

20

21 Rate Schedule 7 / 27 Volumes 6,563          6,563        6,563        6,563        6,563        6,563        6,563        6,563        6,563        6,563        6,563        6,563        6,563        6,563        6,563        6,563        6,563        6,563        6,563        6,563        

22 Rate Schedule 22 Interruptible Volumes 18,487       18,487      18,487      18,487      18,487      18,487      18,487      18,487      18,487      18,487      18,487      18,487      18,487      18,487      18,487      18,487      18,487      18,487      18,487      18,487      

23 Total Interruptible Volumes 25,050       25,050      25,050      25,050      25,050      25,050      25,050      25,050      25,050      25,050      25,050      25,050      25,050      25,050      25,050      25,050      25,050      25,050      25,050      25,050      

24

25 FEI Total Non-Bypass Volumes 182,942     182,942    182,942    182,942    182,942    182,942    182,942    182,942    182,942    182,942    182,942    182,942    182,942    182,942    182,942    182,942    182,942    182,942    182,942    182,942    

26 Avoided Cost of Service $ / GJ 0.059$       0.059$      0.059$      0.059$      0.059$      0.059$      0.059$      0.059$      0.058$      0.058$      0.057$      0.057$      0.056$      0.056$      0.055$      0.055$      0.054$      0.054$      0.053$      0.052$      
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Table 2:  Estimated Avoided Cost of Service Related to RS 22 Interruptible Customers 1 

 2 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Line 

No. PARTICULARS

Escalation 

Rate 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

1 RATE BASE

2 Gas Plant in Service - Opening 40,150$       40,152$  40,154$  40,155$  40,157$  40,159$  40,161$  40,163$  40,165$  40,167$  40,169$  40,171$  40,173$  40,175$  40,177$  40,179$  40,182$  40,184$  40,186$  40,188$  

3 Gas Plant in Service - Closing 40,152          40,154    40,155    40,157    40,159    40,161    40,163    40,165    40,167    40,169    40,171    40,173    40,175    40,177    40,179    40,182    40,184    40,186    40,188    40,191    

4

5 Accumulated Depreciation - Opening -                     (642)        (1,285)     (1,928)     (2,570)     (3,213)     (3,856)     (4,498)     (5,141)     (5,784)     (6,427)     (7,070)     (7,713)     (8,356)     (8,999)     (9,642)     (10,286)  (10,929)  (11,572)  (12,216)  

6 Accumulated Depreciation - Closing (642)              (1,285)     (1,928)     (2,570)     (3,213)     (3,856)     (4,498)     (5,141)     (5,784)     (6,427)     (7,070)     (7,713)     (8,356)     (8,999)     (9,642)     (10,286)  (10,929)  (11,572)  (12,216)  (12,859)  

7

8 Mid-Year Gas Plant in Service 39,830$       39,189$  38,548$  37,907$  37,267$  36,626$  35,985$  35,344$  34,703$  34,062$  33,421$  32,780$  32,139$  31,498$  30,857$  30,216$  29,575$  28,934$  28,293$  27,652$  

9

10 Cost of Service

11 O&M Expense 1.627% 15$                15$          15$          15$          15$          16$          16$          16$          16$          17$          17$          17$          18$          18$          18$          18$          19$          19$          19$          20$          

12 Overhead Capitalized 12% (2)                   (2)             (2)             (2)             (2)             (2)             (2)             (2)             (2)             (2)             (2)             (2)             (2)             (2)             (2)             (2)             (2)             (2)             (2)             (2)             

13 Net O&M 13                  13            13            13            14            14            14            14            15            15            15            15            15            16            16            16            17            17            17            17            

14

15 Property Taxes 1.627% 39                  39            40            40            41            42            42            43            44            45            45            46            47            48            48            49            50            51            52            52            

16 Depreciation Expense 642                643          643          643          643          643          643          643          643          643          643          643          643          643          643          643          643          643          643          644          

17 Income Taxes (149)              (106)        (66)           (29)           6               38            67            95            120          144          165          185          203          220          235          249          261          272          282          292          

18 Earned Return 2,655            2,612      2,569      2,527      2,484      2,441      2,399      2,356      2,313      2,270      2,228      2,185      2,142      2,100      2,057      2,014      1,971      1,929      1,886      1,843      

19 Total Cost of Service 3,199            3,201      3,199      3,194      3,187      3,177      3,165      3,151      3,135      3,116      3,096      3,074      3,051      3,026      2,999      2,971      2,942      2,912      2,880      2,848      

20

21 Rate Schedule 7 / 27 Volumes

22 Rate Schedule 22 Interruptible Volumes 18,487          18,487    18,487    18,487    18,487    18,487    18,487    18,487    18,487    18,487    18,487    18,487    18,487    18,487    18,487    18,487    18,487    18,487    18,487    18,487    

23 Total Interruptible Volumes

24

25 FEI Total Non-Bypass Volumes 182,942       182,942  182,942  182,942  182,942  182,942  182,942  182,942  182,942  182,942  182,942  182,942  182,942  182,942  182,942  182,942  182,942  182,942  182,942  182,942  

26 Avoided Cost of Service $ / GJ 0.017$          0.017$    0.017$    0.017$    0.017$    0.017$    0.017$    0.017$    0.017$    0.017$    0.017$    0.017$    0.017$    0.017$    0.016$    0.016$    0.016$    0.016$    0.016$    0.016$    



 

Appendix 10 

TRANSPORTATION SERVICE REVIEW 
 
 



 

Appendix 10-1 

BLACK & VEATCH  
TRANSPORTATION SERVICE MODEL REVIEW 

 
 



FINAL 

TRANSPORTATION SERVICE MODEL 
REVIEW  

 

 

PREPARED FOR 

FortisBC Energy, Inc. 

7 DECEMBER 2016 

 
 ®

®

©
B

la
c
k
 &

 V
e

a
tc

h
 M

a
n

a
g

e
m

e
n
t 

C
o

n
s
u
lt
in

g
, 

L
L
C

 2
0

1
6

. 
A

ll 
ri

g
h
ts

 r
e
s
e

rv
e

d
. 



FortisBC Energy, Inc. | TRANSPORTATION SERVICE MODEL REVIEW 

BLACK & VEATCH | Table of Contents i 

 

Table of Contents 

 

1.0 Introduction and Overview of Black & Veatch’s Review .............................................. 1 

2.0 Balancing Provisions: Common Industry Practices ..................................................... 1 

3.0 FEI’s Balancing Provisions............................................................................................. 3 

3.1 Black & Veatch’s Replacement Cost Methodology ................................................. 3 

3.2 Base Case – Replacement Cost of Balancing Resources ...................................... 5 

3.3 Sensitivity Case – Imbalance Returns Excluded ..................................................... 6 

3.4 Sensitivity Case – FEI Imbalance Charges Included ............................................... 7 

3.5 Sensitivity Case – Zero Percent Threshold ............................................................. 7 

3.6 Replacement Cost Analysis Summary ..................................................................... 8 

3.7 Balancing Charges Methodology ............................................................................. 8 

4.0 Identification of a Feasible Balancing Threshold .......................................................... 8 

4.1 Review of Shipper Agents’ Balancing History ......................................................... 9 

4.2 Recommendation and Concluding Remarks ..........................................................12 

 

LIST OF TABLES  
Table 1 Average Cost of Securing Balancing Resources (Base Case) ....................................... 6 

Table 2 Replacement Cost of Balancing Services (Base Case) ................................................. 6 

Table 3 Imbalance Return Case Results .................................................................................... 7 

Table 4 Imbalance Charges Case Results ................................................................................. 7 

Table 5 0% Threshold Case Results .......................................................................................... 7 

Table 6 Imbalance Data under a 20% Threshold ......................................................................11 

Table 7 Imbalance Data under a 10% Threshold ......................................................................12 

 

LIST OF FIGURES  
Figure 1 Comparison of Selected Balancing Provisions among North American LDCs .............. 2 

Figure 2 Daily Imbalance Quantity in Excess of 20% Threshold (2015) ..................................... 4 

Figure 3 Historical Balancing Data by Shipper Agent ................................................................. 9 

ATTACHMENT 
PDF of Industry-wide Survey of Transportation Balancing Provisions  



FortisBC Energy, Inc. | TRANSPORTATION SERVICE MODEL REVIEW 

BLACK & VEATCH | Introduction and Overview of Black & Veatch’s Review 1 

 

1.0 Introduction and Overview of Black & Veatch’s Review 
Black & Veatch was retained by FortisBC Energy, Inc. (FEI) to perform an overall review of 

FEI’s Transportation Service Model. Our analysis was informed by the results of our review and 

analysis of FEI’s various midstream capacity resources, with particular interest in their use in 

providing balancing of transportation customers’ loads.  The focus of our review included the 

physical diversity, functionality and flexibility provided by the various capacity resources. Black 

& Veatch worked closely with FortisBC to understand the historical perspectives related to the 

utilization of the various midstream capacity resources today for system balancing and the cost 

impact caused by transportation customers’ imbalance levels. 

Black & Veatch supplemented our evaluation of FEI’s midstream transportation and storage 

capacity resources with a review and comparison of current industry-wide best practices, by 

regulatory jurisdiction, related to transportation balancing tariff provisions. 

Black & Veatch constructed a spreadsheet based model for the purpose of analyzing FEI’s daily 

and monthly balancing activity from available data as it relates to the Company’s current tariffed 

balancing provisions; the model facilitated the evaluation of alternative scenarios. We provide a 

recommendation for changes to the current transportation balancing tolerance requirements and 

cost information to aid in determining corresponding balancing charges based on the results of 

our analysis, our prior case experience, and industry best practices. 

2.0 Balancing Provisions: Common Industry Practices 
In the course of normal business, a gas utility’s transportation customers can deliver and 

receive differing amounts of natural gas from the utility’s distribution system on a day-to-day 

basis, which creates imbalances.  Gas balancing provisions, as stated in a utility’s tariff, detail 

the extent to which imbalances can be accrued, as well as set out the process by which these 

imbalances are accounted for and reconciled at the end of the balancing period. Industry-wide, 

balancing provisions can differ substantially between local distribution companies (LDCs) based 

on a given LDC’s circumstances.  For example, balancing provisions can be relatively stringent 

for LDCs with service territory adjacent to major natural gas market hubs in order to reduce the 

possibility for shipper agents to profit from price swings by running imbalances to transport gas 

in excess of their contracted transportation quantity. Further, many LDCs offer distinctive 

“balancing services” that work to maintain favourable system conditions while allowing s 

flexibility to incur imbalances when operationally feasible. 

However, there are common practices in setting balancing provisions that are typical of LDCs 

across North America.  LDCs typically require customers to balance on a daily and/or monthly 

basis. Imbalances are measured at the end of each day or each month and checked against a 

set balancing tolerance (also known as a threshold, or a dead-band).  The customer is then 

charged for quantities that exceed the threshold according to a schedule of imbalance charges, 

which is referred to as “cashing out.” Since most LDCs’ balancing provisions have a similar 

structure, it is possible to compare how stringent or lenient balancing thresholds and charges 

are based on how these provisions compare to those of an LDC’s peers. 
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Black & Veatch was tasked by FEI to research the balancing provisions of a sampling of LDCs 

in the U.S. and Canada in order to see how FEI’s balancing provisions compare relative to its 

peers. The LDCs that were examined were typically large LDCs with a mix of transmission and 

distribution assets on their system.  As shown in the map below, many LDCs across the U.S. 

and Canada set balancing thresholds at approximately 5%, a level that applies to both monthly 

and daily balanced transportation service customers. Thresholds rarely exceed 10%, and 

sometimes are as low as 0%.   

Figure 1 Comparison of Selected Balancing Provisions among North American LDCs 

 
Notes to Figure 1:  

 Premium/Discount tiers are escalating levels of charges a customer must pay when its imbalances reach a certain level. 

 LDCs with monthly and daily dead-bands typically apply both dead-bands to all transport customers. 

 Enbridge offers services utilizing storage to shift imbalances between customers but does not mention dead-bands in its tariff. 

 Nicor charges a flat per-Dth fee for balancing services in its tariff, but makes no mention of dead-bands. 

 PSE&G charges a balancing fee based on the differential between average winter and average summer throughput differential. 

 No specific balancing provisions were listed in the tariff for Oklahoma Natural and Union Gas. 

 

All things considered, the analysis shows that FEI’s current balancing provisions are 

substantially more accommodating than its North American LDC peers. Daily balancing is 

required by many LDCs, typically depending on proximity to major market hubs, and the 

corresponding balancing requirements for the pipelines upstream of an LDC’s service territory.  

Some LDCs also require their customers to balance on both a daily and monthly basis. Further, 

the analysis supports the notion that it is feasible for transportation customers to balance their 

gas deliveries to a 10% threshold since it is common practice for LDCs elsewhere to require 

their customers to meet this level of balancing threshold. 
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3.0 FEI’s Balancing Provisions 
The balancing provisions and tolerance threshold currently set in FEI’s Transportation Terms 

and Conditions of its transportation rate schedules provide a great deal of flexibility to 

transportation customers or the shipper agents that provide their gas supplies. For example, FEI 

currently allows its large volume transportation customers a 20% daily balancing tolerance; it 

allows shipper agents to pool their imbalances from multiple customers into aggregate 

accounts; and provides the option for monthly balancing for certain customer pools. Balancing 

the system when there is an imbalance between gas supply and demand requires FEI to utilize 

resources (storage and transportation capacity) that are designed to deliver relatively constant 

quantities of gas on a day-to-day basis.  Since the underlying costs of these resources are 

recovered from FEI’s sales customers, it is reasonable for transportation customers or their 

shipper agents to contribute to the recovery of the costs of the resources that FEI uses to 

balance the system. 

The following section will provide a detailed description of a methodology developed by Black & 

Veatch to measure the value of the balancing resources provided by FEI to the shipper agents 

on its system.  The objective of the analysis is to determine whether and to what extent there is 

value for these resources, rather than pinpointing an exact dollar amount that the shipper 

agents ought to be charged. 

3.1 BLACK & VEATCH’S REPLACEMENT COST METHODOLOGY 
Black & Veatch developed a methodology to calculate the estimated replacement cost of FEI’s 

storage and related pipeline capacity resources that are used for system balancing.  As 

described below, the calculation shows that the resources FEI uses to balance its system have 

significant market value.   

Using 2015 data1 as an indicative year, the replacement cost analysis used shipper agents’ 

daily deliveries (aggregated across all the accounts of each shipper agent) and adjusted 

imbalances data (imbalances were adjusted for end-of-month inventory adjustments and 

allowed imbalance return quantities).  The absolute value of the daily imbalance was used, as 

the analysis needed to show costs associated with both positive and negative imbalances, since 

both lead to the utilization of the System resources (to inject or withdraw gas, for example).  The 

daily delivered volume was multiplied by an assumed balancing threshold ranging from 5% to 

20%, in 5% increments (replicating different balancing threshold levels that FEI could 

hypothetically set).  The difference between these two adjusted figures was determined for each 

day of 2015.  If the difference was negative, it was changed to zero, thereby eliminating any 

negative values.  This amount is referred to as the “volumes in excess of the threshold”. 

A shipper agent looking at its projected imbalance volumes in excess of the threshold would 

likely want to balance its own risk tolerance with cost minimization when deciding what level of 

                                                
1
 Black & Veatch also performed the same analysis for 2010-2014 data and found results very similar to those of the 

2015 analysis.  The data presented in this report will focus on 2015, as it is the most recent indicative year. 
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contracted firm storage and related pipeline capacity is necessary in order to meet its balancing 

needs for a given year.  Contracting for sufficient firm capacity to meet its highest projected level 

of daily imbalance would entail over-contracting for capacity on every other day of the year.  On 

the other hand, contracting for lower levels of capacity would leave a shipper agent subject to 

potentially expensive imbalance charges or other mitigation measures on a daily basis.  To find 

a balance between these two objectives, the 3rd quartile of the “volumes in excess of the 

threshold” dataset was assessed in order to arrive at an estimate of the firmly contracted 

maximum daily quantity (“MDQ,” the firm transportation quantity delivered during a month), that 

a shipper agent might purchase in order to meet its balancing needs.  The 3rd quartile 

represents an MDQ level that could support the balancing required for the volumes in excess of 

the threshold for 75% of the days in 2015. This assumption provides a reasonable balance 

between a shipper agent paying demand charges or incurring potential imbalance charges and 

is based on FEI’s historical transportation imbalance data reviewed by Black & Veatch.  As a 

sensitivity check, the median of the “volumes in excess of the threshold” was calculated and the 

results seemed to leave shipper agents overly exposed to daily imbalance swings.  Figure 2 

below shows an example of the “volumes in excess of the threshold” plotted against the 3rd 

quartile of the data for an indicative shipper agent. 

Figure 2 Daily Imbalance Quantity in Excess of 20% Threshold (2015) 

 

From this point, various metrics were calculated to arrive at estimates of how much volume for 

the year was in excess of the threshold, how much of this volume would be subject to 

commodity charges on the upstream pipelines, and how much volume would be subject to FEI’s 

applicable imbalance charges.  To calculate the annual charges paid by each shipper agent, 

these metrics were multiplied by an assumed average portfolio reservation rate or a commodity 

rate, as applicable.  The assumed portfolio consisted of maximum tariff rates for firm 
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transportation service on Northwest Pipeline as well as firm storage service at the Jackson 

Prairie and Mist storage facilities. 

A critical review of the methodology employed could yield possible alternative assumptions. For 

example, the tariff rates for Aitken Creek storage and T-South pipeline capacity could be used 

along with the previously mentioned assets to create a larger portfolio of resources. Black & 

Veatch chose not to use the Aitken Creek and T-South resources in its analysis, as Aitken 

Creek is periodically not available for balancing due to capacity constraints on T-South.  Also, 

the current levels of unsubscribed capacity of the resources could be factored into the analysis, 

which could require estimations of incremental infrastructure and higher associated rates. Black 

& Veatch chose to aim for simplicity and transparency by using maximum pipeline and storage 

tariff rates. 

An idea mentioned at the stakeholder workshop was to use spot prices to calculate the cost of 

meeting daily imbalances rather than assuming a shipper agent would have to contract for 

incremental firm transportation and storage to meet its balancing needs.  However, this concept 

is likely not feasible in the British Columbia gas market.  There is a limited intraday market for 

gas and no published intraday price indices in British Columbia, unlike in other regions such as 

Alberta. Since imbalances have to be corrected on an intraday basis, it is unclear how a shipper 

agent could rectify its imbalances intraday by paying a daily spot market price.  Because of this, 

the British Columbian gas market is driven by fixed storage and transportation assets because 

the region does not have a robust and liquid market hub, and therefore Black & Veatch believes 

it is a better depiction of FEI’s situation to use tariff rates that correspond to these pipeline and 

storage assets rather than assuming imbalances can be rectified by paying the daily spot 

market price. 

As a final assumption, FEI imbalance charges were excluded in the base case version of this 

analysis in order to reflect the shipper agents’ abilities to avoid these charges with mitigation 

measures and to arrive at a more conservative estimate of balancing costs.  A sensitivity case 

was created to test the impact of including the cost of imbalance charges on FEI’s System. 

3.2 BASE CASE – REPLACEMENT COST OF BALANCING RESOURCES 
The aggregate total of all shipper agents’ annual balancing costs (consisting of reservation and 

commodity charges in the base case) was divided by the total transportation throughput on the 

System (72,381,734 GJ for 2015) to arrive at the average cost of securing balancing resources 

per GJ under various threshold cases (5-20%). The results are shown below in Table 1. 
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Table 1 Average Cost of Securing Balancing Resources (Base Case) 

 
Total 

Charges 
$/GJ 

5% $15,073,449  $0.208  

10% $11,584,340  $0.160  

15% $8,564,864  $0.118 

20% $6,456,223  $0.089 

From this point, one last calculation was made to arrive at the replacement cost of FEI’s 

balancing resources.  As discussed in Section 2.0, while balancing thresholds differ widely 

across LDCs, a 5% threshold is a fairly common “median” threshold often seen across the 

industry.  The analysis measured the incremental value provided by FEI in setting a more 

flexible 20% threshold by taking the difference between the average cost of securing balancing 

resources per GJ for the 10%, 15%, and 20% threshold cases and the same metric for the 5% 

threshold case.  The results are shown below in Table 2. 

Table 2 Replacement Cost of FEI’s Balancing Resources (Base Case) 

 
Total Replacement 

Costs 
$/GJ 

10% $3,489,109 $0.048 

15% $6,508,586 $0.090 

20% $8,617,227 $0.119 

The base case analysis shows the current threshold provided by FEI provides $0.119/GJ of 

value to shipper agents, as measured by the replacement cost of each shipper agent securing 

balancing resources elsewhere.  Furthermore, the value of FEI’s balancing resources decreases 

with more stringent balancing tolerances. It is therefore important to consider that as the 

balancing tolerances and charges evolve through the regulatory process, it is reasonable to 

collect more revenue from shipper agents who require wider balancing tolerances to serve their 

customers when compared to shipper agents who routinely balance to tighter thresholds. 

From the base case analysis, a few sensitivity cases were run whereby certain assumptions 

were varied to determine the impact on the implied value of balancing resources.  Each 

sensitivity case was run in isolation, meaning that only a single assumption was changed in 

each sensitivity case. 

3.3 SENSITIVITY CASE – IMBALANCE RETURNS EXCLUDED 
The first sensitivity case examined estimated the impact of excluding the effect of imbalance 

returns from the “adjusted imbalance” dataset. Given that FEI utilizes the system resources to 

store the gas held in the shipper agents’ inventory accounts on a daily basis, the sensitivity case 

was useful in calculating the value of imbalance returns.  The results are shown in Table 3. 

Allowing imbalance returns to be deducted from a shipper agent’s pool imbalance, which is 

subject to additional charges is worth roughly $0.015/GJ to the shipper agents for the 20% 

threshold case, though the value diminishes in the more stringent threshold cases. 
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Table 3 Imbalance Return Case Results 

 
Total Replacement 

Costs 
$/GJ 

Differential from 
Base Case* 

10% $3,541,598 $0.049 $0.001 

15% $6,821,694 $0.094 $0.004 

20% $9,699,556 $0.134 $0.015 

* Comparable Base Case results are found in Table 2 

3.4 SENSITIVITY CASE – FEI IMBALANCE CHARGES INCLUDED 
As mentioned previously, the effect of including imbalance charges for imbalance volumes that 

exceed the FEI threshold after accounting for a shipper agent’s newly contracted capacity was 

examined as a sensitivity case.  The results show that total charges increase drastically as 

shipper agents are subject to fees or imbalance charges due to frequent imbalances exceeding 

the threshold. However, the imbalance charges have a muted impact on the replacement cost of 

providing balancing resources since these charges were paid in substantial amounts in all 

threshold cases. Note that Table 4 below includes total charges incurred by all shipper agents in 

the first two columns, and then presents the replacement cost figures in the last three columns. 

Table 4 Imbalance Charges Case Results 

 Total Charges 
Total 

Charges 
$/GJ 

Total 
Replacement 

Costs 

Replacement 
Costs $/GJ 

Differential from 
Base Case* 

5% $26,167,190 $0.362 N/A N/A N/A 

10% $22,847,821 $0.316 $3,319,369 $0.046 ($0.002) 

15% $19,720,060 $0.272 $6,447,129 $0.089 ($0.001) 

20% $16,908,427 $0.234 $9,258,763 $0.128 $0.009 

* Comparable Base Case results are found in Table 2 

3.5 SENSITIVITY CASE – ZERO PERCENT THRESHOLD 
FEI assessed the value of the providing balancing resources it provides on an absolute basis, 

without taking into account the benchmark 5% threshold. For this sensitivity, a 0% threshold 

case was used to calculate the cost to procure resources to deal with a hypothetical 0% 

tolerance threshold.  The results are shown below in Table 5. 

Table 5 0% Threshold Case Results 

 Total Charges 
Total 

Charges 
$/GJ 

Total 
Replacement 

Costs 

Replacement 
Costs $/GJ 

Differential from 
Base Case* 

0% $18,565,867 $0.256 N/A N/A N/A 

5% $15,073,449 $0.208  $3,492,418 $0.048 $0.048 

10% $11,584,340 $0.160  $6,981,527 $0.096 $0.048 

15% $8,564,864 $0.118 $10,001,003 $0.138 $0.048 

20% $6,456,223 $0.089 $12,109,644 $0.167 $0.048 

* Comparable Base Case results are found in Table 2 
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3.6 REPLACEMENT COST ANALYSIS SUMMARY 
Taken as a whole, the replacement cost of providing balancing resources analysis shows that 

the balancing resources FEI provides have significant value in the market. While there are 

several assumptions that could be adjusted to change the base case value, all results point 

toward a relatively constant range of values.  For the 20% threshold case, which corresponds to 

FEI’s current balancing provisions, the calculated value ranges from $0.119/GJ (Table 2) to 

$0.167/GJ (Table 5). 

3.7 BALANCING CHARGES METHODOLOGY 
The balancing charge assessed to shipper agents could take different forms. The two forms 

Black & Veatch examined for FEI are the two most commonly seen in the gas utility industry: a 

volumetric rate that each customer pays per GJ of annual transportation throughput, or a tiered 

charge that assesses higher charges as the size of a customer’s imbalance increases.   

The volumetric rate has the benefit of being a straightforward charge, the impact of which is 

easy to project, as there is no incentive for transportation customers or their shipper agents to 

change their imbalance behaviour patterns.  In fact, Black & Veatch reviewed data from 2010-

2015 and found that annual transportation throughput within FEI’s service territory has not 

varied substantially throughout that period.  This charge can be thought of as reflecting the 

transportation customers’ “option value” of the balancing resources; even if the resources are 

not used on a given day, transportation customers still benefit from the option of being able to 

use them for a relatively small volumetric charge. 

However, an alternative method of assessing balancing charges is to incentivize the reduction 

of large imbalances on the system by charging progressively higher amounts for larger 

imbalances. This type of charge focuses on addressing an important goal for FEI, that is, to 

reduce the high daily imbalance levels on the system, rather than attempting to collect an 

amount based on the cost of the underlying resources or the benefit transportation customers 

receive from those balancing resources.  In fact, charging customers based on the level of 

imbalance is an appropriate method that will allow FEI to reduce the level of imbalances on its 

system while also recovering the costs of providing balancing resources. 

4.0 Identification of a Feasible Balancing Threshold 
An examination of historical balancing data by shipper agent reveals a wide array of patterns 

and strategies employed by each shipper agent.  Each shipper agent tends to operate the pools 

they run in similar ways, so if a shipper agent is frequently out of balance in its Lower Mainland 

(LML) pool, it is likely to be operating outside the tolerance levels in its Inland (INL) pool as well.  

While it is possible in some cases that shipper agents displaying this pattern are serving 

customers who have inconsistent gas demand in both territories, a more likely explanation is 

that each shipper agent has a strategy that they employ in nominating and supplying gas to the 

system, and they apply their strategies to any service territory they have a pool in.  To illustrate 

an example of this, the charts below show that while “Shipper Agent B” is typically close to 
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being in balance in its LML and INL service territories, “Shipper Agent D” is consistently out of 

balance. 

Figure 3 Historical Balancing Data by Shipper Agent 

 
* Shipper Agent D included some values in excess of 100%; Axis was limited to 100% to show detailed comparison 

4.1 REVIEW OF SHIPPER AGENTS’ BALANCING HISTORY 
Given the shipper agents’ different strategies, FEI sought to determine if some strategies allow 

shipper agents to consistently balance their load to specific thresholds, namely 20% (the current 

threshold on the system), and 10%.  The goal was to be able to assess the feasibility of 

balancing to these thresholds: if several shipper agents are currently balancing to a 10% or 20% 

level, it is reasonable to suggest that it is feasible for shipper agents not currently balancing to 

these thresholds to change their nomination patterns to also meet these thresholds. 

An analysis of balancing data from 2014 and 2015 found that nearly half of the shipper agent 

pools are consistently balancing to 10% and 20% thresholds, while the other pools are 

frequently out of balance, in some cases by a large margin.  

The primary metric the analysis considered was the number of days in an average year in which 

a negative imbalance quantity exceeded the given threshold.  Negative imbalances were 

considered rather than all imbalances because of FEI’s long-standing policy of encouraging 

shipper agents to leave 2-3 days of pack on the system and therefore only charging for 

imbalances if they are caused by under-delivering to the system. The number of days out of 

balance is the most important metric to consider because it captures the extent to which a pool 

is routinely able to balance to a threshold. Volumetric averages of negative imbalance quantities 

were also calculated, but these figures could be skewed by brief periods in which imbalances 
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were unusually high or low, so they are not as reliable of a metric in showing the extent to which 

a pool is able to consistently operate within a given imbalance threshold. 

The following tables of shipper agent imbalance results contain the fields of data defined below: 

 Shipper Agent: Each letter (i.e. “Shipper Agent A”) corresponds to a shipper agent that 

has a pool in the Lower Mainland and/or the Inland service area on FEI’s system.  The 

shipper agents are sorted from those with the most aggregate demand on the system to 

the least aggregate demand such that Shipper Agent A has more load than Shipper 

Agent B, etc. 

 Service Area: Specifies whether the pool is for the Lower Mainland (LML) or Inland 

(INL) service area.  The daily and monthly pools were aggregated into one pool for each 

of the major service areas. 

 # Imb Days / Year: Number of days in which a negative imbalance exceeded the given 

threshold in the years 2014 and 2015, divided by 2 (to annualize the figure).  The red 

line drawn on each table on the following two pages  differentiates the shipper agents in 

the respective Service Areas who are routinely operating within the given balancing 

threshold (below the line) from those who are not operating within that same threshold 

(above the line). 

 Annual Volume in Excess: The negative imbalance quantity in excess of the threshold 

during the years 2014 and 2015, divided by 2. 

 Volume in Excess / Day: The Annual Volume in Excess divided by 365. 

 Demand / Day: The volume of gas delivered to a pool’s customers per day. 

 Volume in Excess / Demand: Volume in Excess / Day divided by Demand / Day 
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Table 6 Imbalance Data under a 20% Threshold 
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Table 7 Imbalance Data under a 10% Threshold 

 

4.2 RECOMMENDATION AND CONCLUDING REMARKS 
FEI is proposing to transition its Transportation model along a continuum from one of liberal 

daily and monthly balancing tolerances with balancing charges based on daily gas commodity 

market pricing to a model that requires daily balancing for all transportation customers, with a 

tighter balancing threshold, and appropriate balancing charges. 

In today’s natural gas market, transportation customers or their shipper agents have access to 

services to amend their gas requirements on the day to reflect changes in load. Over the past 

several years, technology improvements and an increase in gas nomination cycles allow 

shipper agents to access and track supply and consumption habits within a tighter bandwidth. 

This has resulted in greater ability for the gas pipeline industry to match supply and demand 

through the use of various technologies, products, and services as compared to when FEI’s 

transportation model was initially developed. 
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As described earlier in this document, the general gas industry practice is to require daily 

balancing. It is also industry practice upstream of FEI’s system to balance daily and FEI’s 

balancing agreements with third-party pipeline systems require daily balancing downstream. 

As can be seen in the foregoing tables in Section 4.1, several shipper agents of different sizes 

operating in both the Inland and Lower Mainland are able to balance to the 10% threshold.  This 

suggests that it is reasonable for shipper agents to nominate gas into their pools such that a 

10% threshold is rarely breached, and therefore it is reasonable for FEI to set a 10% balancing 

threshold.  In addition, FEI’s balancing charges should reflect the costs of utilizing its pipeline 

and storage capacity resources that provide the intra-day nomination cycle flexibility to balance 

supply and demand on FEI’s system, and support the overall objective of the transportation 

model, which is to provide customers with options to purchase their gas supply requirements.   

 



ATTORNEY - CLIENT PRIVILEGED COMMUNICATION

PREPARED AT THE REQUEST OF COUNSEL

FortisBC

Comparison of Balancing Provisions for Selected Companies

Line 

No.

Description

Piedmont Natural Gas Washington Gas Light

Public Service Electric & Gas 

(PSE&G) Consolidated Edison

Niagara Mohawk

(National Grid)

(1) (2) (3) (4) (5)

1 Balancing 

provisions 

(general)

Customer is responsible to 

proactively manage its 

balancing. Piedmont has the 

right to curtail deliveries to 

ensure operational integrity.

For firm, non-power generator customers, 

a monthly charge is determined by taking 

annualized peaking costs, dividing by the 

total firm throughput over the past year, 

dividing by 12 (to make it on a monthly 

basis), and then multiplying the 

customer's monthly capacity.

Separate balancing provisions for power 

generators.  MDQ based on rated capacity 

of the facility.  Must be within +/- 20% of 

the MDQ every day or generator is subject 

to a $1/Dth penalty. Generators are also 

subject to a penalty if they exceed 100% of 

their MDQ on a cumulative basis. Penalty 

is 110% of cost of gas + $25/Dth.

Also separate provision for IT customers.  

3% dead band, 3 premium tiers.

Amount of usage in winter 

months that exceeds usage 

in summer months is called 

the "balancing use therms."  

Balancing use therms are 

subject to a surcharge that 

varies by rate schedule.

The only balancing provisions in the tariff 

are for the (Marketer) Transportation 

Receipt Service.

ConEd provides several balancing services 

to its customers under this rate schedule, 

including: Load Following Service, 

Daily/Monthly Balancing Service, 

Automatic Netting of Imbalances, 

Monthly/Daily Imbalance Trading, Winter 

Bundled Sales Service, and Managed 

Supply Service.  

Multiple schedules for imbalance cash 

outs based on which rate schedule the 

Customer is under.  The values below are 

for firm service.  For off-peak or 

interruptible service, the dead band is 0%, 

and there are 5 premium/discount tiers, 

counting the two seasonal tiers at 20%.

Additional charges can be 

added if imbalance is greater 

than 50%. 

At the end of the month, the 

imbalance of "All Pools" is 

calculated, and marketers 

who are contribute to 

aggregate imbalances over 

2% can be charged 

additional amounts based on 

a price index.  These monthly 

charges can be avoided by 

trading imbalances with 

other marketers on the 

system.

2 Balancing:

Dead-band

2% For power gen only: 20% (daily), 

100% (cumulative)

N/A 0% 5%

3 Balancing:

# Premium/ 

Discount Tiers

5 For power gen only: 1

For IT customers only: 3

N/A 2 5

4 Balancing:

Type of Charge

Transportation + Index (with 

lower of/higher of for under/over 

nomination)

For non-power gen customers: Pro rata 

share of WGL's peaking costs

For power gen customers: Percentage 

of price of gas plus flat fee

Surcharge based on incremental 

seasonal demand

Fixed charge based on level of 

imbalance

Transportation + Index 

(midpoint)

5 Balancing: 

Time Period

Monthly For non-power gen: Annual rate 

redetermination; monthly billing
Billed on a monthly basis Monthly Daily

6 Cash Out 

Entire 

Imbalance, or 

Imbalance in 

Excess of 

Threshold?

All imbalances Imbalance Volumes in excess N/A All imbalances Imbalance Volumes in excess

7 Ability to Draw 

from 

Cumulative 

Imbalance
Not specified Not specified N/A Not specified Not specified

Mid-Atlantic
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ATTORNEY - CLIENT PRIVILEGED COMMUNICATION

PREPARED AT THE REQUEST OF COUNSEL

Line 

No.

Description

1 Balancing 

provisions 

(general)

2 Balancing:

Dead-band

3 Balancing:

# Premium/ 

Discount Tiers

4 Balancing:

Type of Charge

5 Balancing: 

Time Period

6 Cash Out 

Entire 

Imbalance, or 

Imbalance in 

Excess of 

Threshold?7 Ability to Draw 

from 

Cumulative 

Imbalance

FortisBC

Comparison of Balancing Provisions for Selected Companies

Northern Indiana Public 

Service Company (NIPSCO)

Vectren Energy Delivery 

of Ohio Columbia Gas of Ohio

Northern Illinois Gas 

Co (Nicor) Wisconsin Gas

(6) (7) (8) (9) (10)

Customers must be administratively 

balanced on a daily basis. Balancing 

services include: 

-Nomination Exchange (trading 

imbalances between customers)

-Interruptible Gas Overtake Service & 

Nominated Interruptible Gas Overtake 

Service

- Company Balancing Service Category (B) 

(customer pays for a storage account to 

absorb imbalances; no negative balance 

allowed; subject to no notice charges)

- Imbalance Netting Option (can incur 

additional charges)

- Company Balancing Service Category (A) 

(similar to Category B, but for large 

transport customers)

For both Category A&B, customers can 

carry over (positive) imbalances from one 

month to the next

Customers must balance on a daily 

and monthly basis. Customers are 

permitted to trade imbalances, even 

during OFO days.

Daily Cash out terms:

Under-Delivery (i.e., Usage is greater 

than Deliveries): Up to 15% is carried 

to the next month; 3 tiers in total

Over-Delivery: Up to 15% is carried 

to the next month; two tiers beyond 

15%.

These rates escalate for shippers 

who exceed the 15% threshold on 

more than 36 days in a year

Monthly Cash out terms: 5% dead-

band, 3 tiers in total.

During an OFO, imbalances larger 

than 5% are cashed out at more 

punitive rates 

Customer may subscribe to a 

monthly Banking and Balancing 

Service. This establishes a Volume 

Bank with a set threshold (1-4% of 

Annual Transportation Volume, with 

higher per Mcf rates charged to 

higher thresholds). The amount in 

the bank goes up when a Customer 

takes less gas than it delivers to 

Columbia.  Service is non-firm and 

subject to restriction due to OFOs 

and OMOs.  Transfers can be made 

between customers.

Customers not subscribed to the 

monthly Banking and Balancing 

Service are required to cash out all 

imbalances daily 

Customers are charged 

a "Customer Select 

Balancing Charge" on a 

per-Dth of total usage 

basis

Two balancing services offered: 

Demand Aggregator Balancing 

Service (DABS), and Super 

Pooling - Cash Out Service 

(SPC). 

DABS enables customers to 

provide one aggregated gas 

supply total to Wisconsin Gas 

for redelivery to one or more of 

the customer's meters

SPC nets out various overtake 

and undertake positions across 

a customer's pooling points to 

reduce net imbalances

5% 15% (daily); 5% (monthly) Can be set to different levels for a 

fee; 0% if opt out
N/A 5%

3 3 1 N/A 2

Percentage of index price Multiple of the daily/monthly 

under/over-delivery charge

Multiple of index price + 

transportation cost

Fixed fee charged on total 

usage regardless of 

imbalances

Index price + fixed fee

Daily Daily and Monthly Daily (with no service); Monthly (with 

service)
N/A Daily

All imbalances (daily balancing) Volumes in excess for daily 

balancing, All imbalances for 

monthly balancing

Imbalance volumes in excess 

for Banking service, all 

volumes for daily balancing

N/A All imbalances

Yes Not specified Yes, monthly only Not specified Not specified

Midwest
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ATTORNEY - CLIENT PRIVILEGED COMMUNICATION

PREPARED AT THE REQUEST OF COUNSEL

Line 

No.

Description

1 Balancing 

provisions 

(general)

2 Balancing:

Dead-band

3 Balancing:

# Premium/ 

Discount Tiers

4 Balancing:

Type of Charge

5 Balancing: 

Time Period

6 Cash Out 

Entire 

Imbalance, or 

Imbalance in 

Excess of 

Threshold?7 Ability to Draw 

from 

Cumulative 

Imbalance

FortisBC

Comparison of Balancing Provisions for Selected Companies

Atmos Energy Texas

Oklahoma Natural Gas

 (One Gas) Questar Southwest Gas Company

Southern California Gas 

(SoCalGas)

(11) (12) (13) (14) (16)

Imbalances cannot be 

aggregated for a Customer 

with multiple 

transportation agreements

[No provisions specific to 

balancing in Oklahoma 

Natural's tariff.  Tariff was 

specific to residential services, 

and was focused on the end 

customer.]

Customer is primarily 

responsible to ensure amount 

of gas delivered to the system is 

equal to customer's offtake. 

Questar can require customers 

to adjust nominations if an 

imbalance would affect system 

integrity or impact Questar's 

production or storage 

operations. Questar can charge 

up to $25/Dth penalty for 

repeatedly ignoring balancing 

restrictions.

Customers can trade daily and 

monthly imbalances.

The following information applies to the rate 

schedule applicable to customers procuring 

their own gas.  Customers must be balanced 

within the greater of +/- 25% or a set amount 

depending on location on a daily basis.  

Customers must be balanced within the greater 

of +/- 5% or 1,500 Dth on a monthly basis.  

During an OFO, there are multiple stages that 

have differing balancing requirements, the 

most stringent requiring a 0% threshold and the 

most lenient requiring a 20% threshold.  Higher 

stages are also associated with higher fixed 

fees. 

The information below pertains to the 

Transportation Imbalance Service, which is 

available to customers who procure their own 

gas.  The service allows customers to trade 

imbalances on a monthly and daily basis. 

However, customers with contracts with 

multiple meters cannot net imbalances across 

meters

Four monthly imbalance services 

[roughly in order of in which they 

might occur in practice]:

- Imbalance trading

- no-charge Balancing Service (10% 

monthly threshold)

- Standby Procurement

- Buy-Back

Standby Procurement and Buy-Back 

serve as the cash out mechanisms.  

Standby is to correct an overtake 

position; Buy-Back is to correct an 

undertake position.

During a Low OFO or Emergency Flow 

Order, imbalances are cashed out on a 

daily basis.  Imbalance trading is not 

allowed during these periods

10% N/A 5% 5% (monthly); 25% (daily) 10%

1 N/A 1 1 1

Difference of highest and 

lowest Index price multiplied by 

a penalty factor

N/A Daily: $1/Dth or the abs value of the difference 

of Monthly and Daily Index + $0.25/Dth

Monthly: Positive: lesser of transportation 

market index price or commodity rate less 

$1/Dth.  Negative: greater of transportation 

market index or the commodity rate + $1/Dth

Higher of (negative imbalance) / 

lower of (positive imbalance) a 

multiple of a transportation fee set in 

the tariff OR the highest/lowest cost 

of incremental gas

Multiple of the index price + fees

Monthly N/A Daily and Monthly Monthly and daily Monthly

Imbalance Volumes in excess N/A All imbalances Imbalance Volumes in excess Imbalance Volumes in excess

Not specified N/A Not specified Not specified Yes

West
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ATTORNEY - CLIENT PRIVILEGED COMMUNICATION

PREPARED AT THE REQUEST OF COUNSEL

Line 

No.

Description

1 Balancing 

provisions 

(general)

2 Balancing:

Dead-band

3 Balancing:

# Premium/ 

Discount Tiers

4 Balancing:

Type of Charge

5 Balancing: 

Time Period

6 Cash Out 

Entire 

Imbalance, or 

Imbalance in 

Excess of 

Threshold?7 Ability to Draw 

from 

Cumulative 

Imbalance

FortisBC

Comparison of Balancing Provisions for Selected Companies

Pacific Gas & Electric (PG&E) Northwest Natural

Avista

(Oregon and Washington)

Cascade

(Oregon and Washington) Puget Sound Energy

(15) (17) (18) (19) (20)

Imbalances maintained at the delivery point. 

Customers may pool delivery points together to 

balance on a cumulative basis. Customers may also 

assign a Balancing Agent to carry out balancing 

functions on their behalf.  Two options for 

balancing:  monthly balancing and "self balancing," 

which is on a daily basis. Self balancing is 

administered via PG&E's unbundled storage 

program. PG&E will allow storage balancing assets 

up to 1.1 Bcf.  Self balanced customers are entitled 

to a per-Dth credit. 

Daily (self balancing) cash out terms: Daily 

imbalances are allowed up to +/- 10%, but only a +/- 

1% threshold is allowed on a cumulative daily basis 

for a given month.  If customer is in noncompliance 

on a given day, a charge of 50% of the Citygate 

price is assessed (per Dth). The same fee applies to 

quantities exceeding the cumulative threshold 

(fees are additive with each other).

Balancing receipts & deliveries 

must be accomplished on a daily 

basis "to the extent possible"

Imbalances are calculated daily 

& accumulated daily, but 

penalties and cash outs are not 

determined until the end of the 

month. 

Customer incurs a charge of 

$1/therm each month if they 

choose not to cash out their 

imbalance after 45 days 

following notice that they have 

exceeded the imbalance 

threshold.

Cumulative imbalances less than 

the threshold at the end of the 

month are carried over.

The following provisions apply to 

customer-owned gas being 

transported on Avista's system.

Customer and Avista will intend to 

match receipts to deliveries on a daily 

basis.  Unintentionally day-to-day 

imbalances are subject to the 

balancing mechanism.

Imbalances are calculated daily & 

accumulated daily, but penalties and 

cash outs are not determined until the 

end of the month. 

Customer incurs a charge of $1/therm 

each month after 45 days following 

notice that they have exceeded the 

imbalance threshold

Imbalances are calculated 

daily & accumulated daily, 

but penalties and cash outs 

are not determined until the 

end of the month. 

Customer incurs a charge of 

$1/therm each month after 

45 days following notice 

that they have exceeded the 

imbalance threshold.

Balancing service charge of 

$0.00070/therm allows customer to 

run daily imbalances using PSE's 

storage.

Imbalances are calculated daily & 

accumulated daily, but penalties and 

cash outs are not determined until the 

end of the month. 

Customer incurs a charge of $1/therm 

each month if they choose not to cash 

out their imbalance by the end of the 

2nd billing period following notice 

that they have over/under-run 

quantities (defined as having an 

imbalance exceeding the threshold)

3% daily deadband during constraint 

periods for overrun; 5% daily 

deadband during constraint periods 

for underrun.

5% (monthly); 

Self Balancing: 10% (daily), 1% (cumulative)
3% (Aug-Feb); 5% (Mar-Jul) 3% (Aug-Feb); 5% (Mar-Jul) 5% 5%

4 1 1 1 1

Multiple of the index price Multiple of highest monthly 

incremental cost of gas over last 

3 months or multiple of WACOG

Fixed per-therm fee Fixed per-therm fee Multiple of index price or 

multiple of cost of gas, as 

specified in tariff

Monthly or daily Monthly Monthly Monthly Monthly

Imbalance Volumes in excess All imbalances Imbalance Volumes in excess Imbalance Volumes in excess Imbalance Volumes in excess

Not specified Not specified Not specified Not specified Not specified

Pacific Northwest
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ATTORNEY - CLIENT PRIVILEGED COMMUNICATION

PREPARED AT THE REQUEST OF COUNSEL

Line 

No.

Description

1 Balancing 

provisions 

(general)

2 Balancing:

Dead-band

3 Balancing:

# Premium/ 

Discount Tiers

4 Balancing:

Type of Charge

5 Balancing: 

Time Period

6 Cash Out 

Entire 

Imbalance, or 

Imbalance in 

Excess of 

Threshold?7 Ability to Draw 

from 

Cumulative 

Imbalance

FortisBC

Comparison of Balancing Provisions for Selected Companies

Enstar (Alaska)

Enbridge Gas 

Distribution Union Gas Gaz Metro AltaGas

(21) (22) (23) (24) (25)

Shippers allowed a Daily Balancing 

Tolerance Limit of the greater of 1,000 

Mcf/d or 10% of Required Receipts.  

Imbalances beyond this are "generally 

expected to be balanced the next day"

Over Supply  can be rejected by Enstar. 

If accepted, the Over Supply should 

"normally" be returned within 14 days.

Under Supply can be rectified at the sole 

determination of Enstar by curtailing 

deliveries and/or securing replacement 

gas, which the Shipper must pay for 

(plus transport charges).

On a monthly basis, Enstar will deliver a 

Balancing Report to its Shippers; 

monthly balances are "generally 

expected" to be corrected in kind by the 

next month.

Three services offered: 

- In Franchise Title 

Transfer Service: 

transfer to another 

customer, subject to 

administration charge

- Enhanced Title 

Transfer Service: 

Customer can transfer 

gas to another utility at 

Dawn, subject to 

administration charge & 

commodity charge

- Gas in Storage Title 

Transfer: Storage 

customers may transfer 

title of gas in storage

[No information 

available on gas 

balancing services for 

regulated distribution, 

transmission, or storage 

customers]

Two related services 

offered to unregulated 

storage customers:

- Lending Service

- Park and Loan Service

Two services offered: 

Distributor's Service and 

Customer-Provided 

Service.  Volumes of gas 

can be withdrawn to 

balance a customer's load.  

Two price tiers for 

withdrawing, based on size 

of customer's annual 

quantity. 

For Customer-Provided 

Balancing, customer can 

sign up to provide a load 

balancing service using the 

natural gas it injects into 

the system.  

[No mention of 

balancing in General 

Services, Optional 

Services, or Service 

Rules]

10% or 1,000 Mcf (greater of) N/A N/A 2% (daily); 4% (cumulative) N/A

1 N/A N/A 4 (daily); 2 (cumulative) N/A

2.5x cost of gas + cost of 

replacement gas if overtake

N/A N/A Per cubic meter charge N/A

Daily N/A N/A Daily and cumulative N/A

N/A N/A Imbalance Volumes in 

excess

Enstar can reject any oversupply; but if 

they accept oversupply, it can be drawn 

from within 14 days Not specified Not specified

Outside Continental U.S.
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ATTORNEY - CLIENT PRIVILEGED COMMUNICATION

PREPARED AT THE REQUEST OF COUNSEL

FortisBC

Comparison of Balancing Provisions for Selected Companies

Line 

No.

Description

Piedmont Natural Gas Washington Gas Light

Public Service Electric & Gas 

(PSE&G) Consolidated Edison

Niagara Mohawk

(National Grid)

(1) (2) (3) (4) (5)

Mid-Atlantic

8 Upstream 

Pipeline 

Balancing 

Provisions (1)
Transcontinental Transcontinental Texas Eastern Transmission Transcontinental Dominion Transmission

9 Upstream 

Pipeline (1): 

Dead-band 5% (monthly) 5% (monthly) 5% (monthly) 5% (monthly) 0% (15 day basis)

10 Upstream 

Pipeline (1): 

Cash Out

Percentage times spot price for a given 

zone; percentage escalates for 4 premium 

tiers. Only shippers with imbalance in the 

same positive or negative direction as the 

total imbalance in a given zone are subject 

to charges. All amounts are cashed out at 

the end of the month

Percentage times spot price for a given 

zone; percentage escalates for 4 premium 

tiers. Only shippers with imbalance in the 

same positive or negative direction as the 

total imbalance in a given zone are subject 

to charges. All amounts are cashed out at 

the end of the month

Percentage times spot price for a 

given zone; percentage escalates 

for 5 premium tiers.  All amounts 

are cashed out at the end of the 

month

Percentage times spot price for a given 

zone; percentage escalates for 4 premium 

tiers. Only shippers with imbalance in the 

same positive or negative direction as the 

total imbalance in a given zone are subject 

to charges. All amounts are cashed out at 

the end of the month

2 x fuel retention % for Wheeling 

Service

11 Upstream 

Pipeline (1): 

Ancillary 

Services

Park and Loan service 

(interruptible); Pooling

Park and Loan service 

(interruptible); Pooling

Market Balancing Aggregation 

(imbalance 

trading/netting/storage services); 

Park and Loan service 

(interruptible)

Park and Loan service 

(interruptible); Pooling

Balancing Service (under rate 

schedule MCS) requires all 

balancing quantities to be repaid 

within 15 days; Imbalancing 

Netting and Trading
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ATTORNEY - CLIENT PRIVILEGED COMMUNICATION

PREPARED AT THE REQUEST OF COUNSEL

Line 

No.

Description

8 Upstream 

Pipeline 

Balancing 

Provisions (1)9 Upstream 

Pipeline (1): 

Dead-band

10 Upstream 

Pipeline (1): 

Cash Out

11 Upstream 

Pipeline (1): 

Ancillary 

Services

FortisBC

Comparison of Balancing Provisions for Selected Companies

Northern Indiana Public 

Service Company (NIPSCO)

Vectren Energy Delivery 

of Ohio Columbia Gas of Ohio

Northern Illinois Gas 

Co (Nicor) Wisconsin Gas

(6) (7) (8) (9) (10)

Midwest

ANR Pipeline

Columbia Gas 

Transmission

Columbia Gas 

Transmission NGPL Guardian Pipeline

5% (monthly) 3% (daily) 3% (daily) 5% (monthly) 2% (monthly)

4 premium tiers.  Imbalances are 

aggregated based on each of four 

regions on the ANR system.

Interruptible balancing 

service: $5/Dth for first 3%, 

$10/Dth for other quantities

Firm Balancing Service: 3 x 

index

Interruptible balancing 

service: $5/Dth for first 3%, 

$10/Dth for other quantities

Firm Balancing Service: 3 x 

index

4 premium tiers, 

percentage of index. All 

imbalances are cashed out

5 premium tiers, based on 

percentage of index

Imbalance Netting & Trading; 

Interruptible Park & Lend

Two key balancing services: Storage 

in Transit service, Firm Balancing 

Service

Storage in Transit Service is an 

interruptible storage service that 

injects/withdraws mismatched 

receipt & delivery quantities. 

Shippers are charged for this service 

and must also pay penalties if they 

fail to comply with a interruption 

order

Firm Balancing Service also 

injects/withdraws mismatches in 

receipt & delivery quantities, but on 

a firm basis.  Similar fee structure to 

SIT, but reservation charges are 

included

; also includes Park and Lend,  

Aggregation Service

Two key balancing services: Storage 

in Transit service, Firm Balancing 

Service

Storage in Transit Service is an 

interruptible storage service that 

injects/withdraws mismatched 

receipt & delivery quantities. 

Shippers are charged for this service 

and must also pay penalties if they 

fail to comply with a interruption 

order

Firm Balancing Service also 

injects/withdraws mismatches in 

receipt & delivery quantities, but on 

a firm basis.  Similar fee structure to 

SIT, but reservation charges are 

included

; also includes Park and Lend,  

Aggregation Service

Imbalance Netting, 

Imbalance Offsetting 

(trading), Park and Loan, 

Line Pack Service (both 

interruptible, PAL services)

Load Balancing Service 

(allows additional or less 

gas (as needed) to be 

delivered to customer 

subject to a balancing 

MDQ and MSQ), Parking 

and Lending (interruptible),  

Market Aggregation 

Service, Imbalance Netting, 

Imbalance Trading
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ATTORNEY - CLIENT PRIVILEGED COMMUNICATION

PREPARED AT THE REQUEST OF COUNSEL

Line 

No.

Description

8 Upstream 

Pipeline 

Balancing 

Provisions (1)9 Upstream 

Pipeline (1): 

Dead-band

10 Upstream 

Pipeline (1): 

Cash Out

11 Upstream 

Pipeline (1): 

Ancillary 

Services

FortisBC

Comparison of Balancing Provisions for Selected Companies

Atmos Energy Texas

Oklahoma Natural Gas

 (One Gas) Questar Southwest Gas Company

Southern California Gas 

(SoCalGas)

(11) (12) (13) (14) (16)

West

Transwestern Southern Star Central Questar Pipeline El Paso Natural Gas El Paso Natural Gas

N/A 5% (monthly) 5% (daily), 5% (monthly) 2% (monthly) 2% (monthly)

No penalties; cash out is based 

on index price for each of five 

imbalance locations

Multiple of an index price, 3 

premium tiers.  Penalties are 

somewhat more punitive at the 5-

20% level than other pipelines

Monthly: 2 premium tiers based on 

index plus 50 cents or one dollar

5 premium tiers, based on index 

price.  Only monthly imbalances in 

excess of the threshold are subject to 

cash out.  Threshold for Month 1 = 

5%, Month 2= 3%, Month 3 = 0%.

5 premium tiers, based on index 

price.  Only monthly imbalances 

in excess of the threshold are 

subject to cash out.  Threshold 

for Month 1 = 5%, Month 2= 3%, 

Month 3 = 0%.

Park and loan service, 

Imbalance offsetting, Imbalance 

trading, 

Pooling Service, Park and Loan 

Service, Imbalance Trading, 

Imbalance netting, 

injecting/withdrawing would-be 

imbalances into storage

Park and Loan (interruptible), 

Imbalance netting, Imbalance 

Trading, Imbalance Payback (in-kind)

Park and Lend Service (interruptible), 

Operator Point Aggregation Service, 

physical imbalance make-up and 

paybacks, Imbalance trades, 

Imbalance netting

Park and Lend Service 

(interruptible), Operator Point 

Aggregation Service, physical 

imbalance make-up and 

paybacks, Imbalance trades, 

Imbalance netting
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ATTORNEY - CLIENT PRIVILEGED COMMUNICATION

PREPARED AT THE REQUEST OF COUNSEL

Line 

No.

Description

8 Upstream 

Pipeline 

Balancing 

Provisions (1)9 Upstream 

Pipeline (1): 

Dead-band

10 Upstream 

Pipeline (1): 

Cash Out

11 Upstream 

Pipeline (1): 

Ancillary 

Services

FortisBC

Comparison of Balancing Provisions for Selected Companies

Pacific Gas & Electric (PG&E) Northwest Natural

Avista

(Oregon and Washington)

Cascade

(Oregon and Washington) Puget Sound Energy

(15) (17) (18) (19) (20)

Pacific Northwest

Ruby Pipeline Northwest Pipeline Northwest Pipeline Northwest Pipeline Northwest Pipeline

3% (monthly)

3% (monthly, Aug-Feb);

5% (monthly, Mar-Jul)

3% (monthly, Aug-Feb);

5% (monthly, Mar-Jul)

3% (monthly, Aug-Feb);

5% (monthly, Mar-Jul)

3% (monthly, Aug-Feb);

5% (monthly, Mar-Jul)

Imbalance does not have to be cashed 

out in full if it does not exceed the 

threshold; in this case it can carry over 

to the next month. No penalties are 

applied, cash outs are based on index 

prices.

Shipper has 45 days to correct 

imbalance after being notified that 

their monthly imbalance exceeds 

threshold. If shipper does not get into 

balance at any point during the 45 day 

period, shipper is subject to $10/Dth 

penalty

Shipper has 45 days to correct 

imbalance after being notified that 

their monthly imbalance exceeds 

threshold. If shipper does not get into 

balance at any point during the 45 day 

period, shipper is subject to $10/Dth 

penalty

Shipper has 45 days to correct 

imbalance after being notified that 

their monthly imbalance exceeds 

threshold. If shipper does not get into 

balance at any point during the 45 day 

period, shipper is subject to $10/Dth 

penalty

Shipper has 45 days to correct 

imbalance after being notified that 

their monthly imbalance exceeds 

threshold. If shipper does not get into 

balance at any point during the 45 day 

period, shipper is subject to $10/Dth 

penalty

Park and Lend, Imbalance Transfers, 

Imbalance Trades

Park and Loan (interruptible), 

Imbalance Netting,

Park and Loan (interruptible), 

Imbalance Netting,

Park and Loan (interruptible), 

Imbalance Netting,

Park and Loan (interruptible), 

Imbalance Netting,
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ATTORNEY - CLIENT PRIVILEGED COMMUNICATION

PREPARED AT THE REQUEST OF COUNSEL

Line 

No.

Description

8 Upstream 

Pipeline 

Balancing 

Provisions (1)9 Upstream 

Pipeline (1): 

Dead-band

10 Upstream 

Pipeline (1): 

Cash Out

11 Upstream 

Pipeline (1): 

Ancillary 

Services

FortisBC

Comparison of Balancing Provisions for Selected Companies

Enstar (Alaska)

Enbridge Gas 

Distribution Union Gas Gaz Metro AltaGas

(21) (22) (23) (24) (25)

Outside Continental U.S.
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ATTORNEY - CLIENT PRIVILEGED COMMUNICATION

PREPARED AT THE REQUEST OF COUNSEL

FortisBC

Comparison of Balancing Provisions for Selected Companies

Line 

No.

Description

Piedmont Natural Gas Washington Gas Light

Public Service Electric & Gas 

(PSE&G) Consolidated Edison

Niagara Mohawk

(National Grid)

(1) (2) (3) (4) (5)

Mid-Atlantic

12 Upstream 

Pipeline 

Balancing 

Provisions (2)

Midwestern Gas 

Transmission Dominion Transmission Texas Eastern Transmission Iroquois Gas Transmission
13 Upstream 

Pipeline (2): 

Dead-band 10% (daily); 5% (monthly) 0% (15 day basis) 5% (monthly) 4% (monthly and daily)

14 Upstream 

Pipeline (2): 

Cash Out

Daily: Cash out on daily basis required 

if daily imbalance is greater than 10% 

and cumulative imbalance is in the 

same direction as the pipeline's net 

imbalance. Charge is subject to 2 

premium tiers, equal to 2 or 4*TGP PAL 

rate

Monthly: All imbalances are cashed 

out.  4 premium tiers, charge is based 

on percentage of index price.

2 x fuel retention % for Wheeling 

Service

Percentage times spot price for a 

given zone; percentage escalates 

for 5 premium tiers.  All amounts 

are cashed out at the end of the 

month

Commodity rate on IT for 

amounts in excess of 4%

15 Upstream 

Pipeline (2): 

Ancillary 

Services

Load Management Service 

(imbalance trading); Supply 

Aggregation; Third Party 

Balancing, Park and Loan

Balancing Service (under rate schedule 

MCS) requires all balancing quantities to 

be repaid within 15 days; Imbalancing 

Netting and Trading

Market Balancing Aggregation (imbalance 

trading/netting/storage services); Park 

and Loan service (interruptible) Park and Loan
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Line 

No.

Description

12 Upstream 

Pipeline 

Balancing 

Provisions (2)

13 Upstream 

Pipeline (2): 

Dead-band

14 Upstream 

Pipeline (2): 

Cash Out

15 Upstream 

Pipeline (2): 

Ancillary 

Services

FortisBC

Comparison of Balancing Provisions for Selected Companies

Northern Indiana Public 

Service Company (NIPSCO)

Vectren Energy Delivery 

of Ohio Columbia Gas of Ohio

Northern Illinois Gas 

Co (Nicor) Wisconsin Gas

(6) (7) (8) (9) (10)

Midwest

Panhandle Eastern Panhandle Eastern

Columbia Gulf 

Transmission ANR Pipeline ANR Pipeline

1.5 x MDQ (monthly), which translates 

to  approximately 5%
1.5 x MDQ (monthly), which 

translates to  approximately 5% 5% (monthly) 5% (monthly) 5% (monthly)

5 premium tiers, first tier begins 

at 0-5%. Based on multiple of an 

index

5 premium tiers, first tier 

begins at 0-5%. Based on 

multiple of an index

Multiple of index price, 4 

premium tiers. Ambiguous as 

to whether monthly 

imbalances can rollover 

month-to-month

4 premium tiers.  

Imbalances are aggregated 

based on each of four 

regions on the ANR system.

4 premium tiers.  

Imbalances are aggregated 

based on each of four 

regions on the ANR system.

Transportation Balancing Service (PEPL 

will withdraw customer's stored  gas to 

true-up end of month imbalance); 

Imbalance Netting

Transportation Balancing Service 

(PEPL will withdraw customer's 

stored  gas to true-up end of month 

imbalance); Imbalance Netting

Imbalance Management Service, 

Parking and Lending Service 

(interruptible), Imbalance Transfers, 

Imbalance Trading and Netting

Imbalance Netting & 

Trading; Interruptible Park 

& Lend

Imbalance Netting & 

Trading; Interruptible Park 

& Lend
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Line 

No.

Description

12 Upstream 

Pipeline 

Balancing 

Provisions (2)

13 Upstream 

Pipeline (2): 

Dead-band

14 Upstream 

Pipeline (2): 

Cash Out

15 Upstream 

Pipeline (2): 

Ancillary 

Services

FortisBC

Comparison of Balancing Provisions for Selected Companies

Atmos Energy Texas

Oklahoma Natural Gas

 (One Gas) Questar Southwest Gas Company

Southern California Gas 

(SoCalGas)

(11) (12) (13) (14) (16)

West

El Paso Natural Gas Enable Transmission Kern River Gas Transmission Kern River Gas Transmission

Kern River Gas 

Transmission

2% (monthly) 10% (monthly) 5% (daily), 0% (two months) 5% (daily), 0% (two months) 5% (daily), 0% (two months)

5 premium tiers, based on index 

price.  Only monthly imbalances 

in excess of the threshold are 

subject to cash out.  Threshold 

for Month 1 = 5%, Month 2= 

3%, Month 3 = 0%.

3 premium tiers based on an index 

price

Must reconcile any imbalances 

within 30 days.  If shipper fails to 

correct imbalance within 60 days, 

must pay $5 x quantity of imbalance.

Must reconcile any imbalances within 

30 days.  If shipper fails to correct 

imbalance within 60 days, must pay 

$5 x quantity of imbalance.

Must reconcile any imbalances 

within 30 days.  If shipper fails to 

correct imbalance within 60 

days, must pay $5 x quantity of 

imbalance.
Park and Lend Service (interruptible), 

Operator Point Aggregation Service, 

physical imbalance make-up and 

paybacks, Imbalance trades, Imbalance 

netting

Park and Loan (interruptible), Short-Term 

Balancing Service (similar to park & loan- 

interruptible), Perryville Hub Service (includes 

Nomination Balancing Service, which is also 

similar to a PAL service)

Park and Loan, Imbalance Netting, 

Imbalance Trading

Park and Loan, Imbalance Netting, 

Imbalance Trading

Park and Loan, Imbalance 

Netting, Imbalance Trading
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Line 

No.

Description

12 Upstream 

Pipeline 

Balancing 

Provisions (2)

13 Upstream 

Pipeline (2): 

Dead-band

14 Upstream 

Pipeline (2): 

Cash Out

15 Upstream 

Pipeline (2): 

Ancillary 

Services

FortisBC

Comparison of Balancing Provisions for Selected Companies

Pacific Gas & Electric (PG&E) Northwest Natural

Avista

(Oregon and Washington)

Cascade

(Oregon and Washington) Puget Sound Energy

(15) (17) (18) (19) (20)

Pacific Northwest

Gas Transmission Northwest

Gas Transmission 

Northwest

Gas Transmission 

Northwest

Gas Transmission 

Northwest

Gas Transmission 

Northwest

10% (daily) 10% (daily) 10% (daily) 10% (daily) 10% (daily)

Penalties only apply during constraint periods.  

Daily imbalances must be corrected within 3 days. 

For overlifted quantities,  If it is not corrected and 

the imbalance exceeds 10%, a $5/Dth penalty is 

charged. If the imbalance is still not corrected after 

45 days, another $5/Dth fee will be charged.

For underlifted quantities, a similar process 

applies, but with a $2/Dth penalty after 3 days, and 

GTN can keep the imbalance gas after 45 days.

Penalties only apply during constraint 

periods.  Daily imbalances must be 

corrected within 3 days. For overlifted 

quantities,  If it is not corrected and the 

imbalance exceeds 10%, a $5/Dth penalty 

is charged. If the imbalance is still not 

corrected after 45 days, another $5/Dth 

fee will be charged.

For underlifted quantities, a similar 

process applies, but with a $2/Dth 

penalty after 3 days, and GTN can keep 

the imbalance gas after 45 days.

Penalties only apply during constraint 

periods.  Daily imbalances must be 

corrected within 3 days. For overlifted 

quantities,  If it is not corrected and the 

imbalance exceeds 10%, a $5/Dth penalty 

is charged. If the imbalance is still not 

corrected after 45 days, another $5/Dth 

fee will be charged.

For underlifted quantities, a similar 

process applies, but with a $2/Dth 

penalty after 3 days, and GTN can keep 

the imbalance gas after 45 days.

Penalties only apply during constraint 

periods.  Daily imbalances must be 

corrected within 3 days. For overlifted 

quantities,  If it is not corrected and the 

imbalance exceeds 10%, a $5/Dth penalty 

is charged. If the imbalance is still not 

corrected after 45 days, another $5/Dth 

fee will be charged.

For underlifted quantities, a similar 

process applies, but with a $2/Dth 

penalty after 3 days, and GTN can keep 

the imbalance gas after 45 days.

Penalties only apply during constraint 

periods.  Daily imbalances must be 

corrected within 3 days. For overlifted 

quantities,  If it is not corrected and the 

imbalance exceeds 10%, a $5/Dth penalty 

is charged. If the imbalance is still not 

corrected after 45 days, another $5/Dth 

fee will be charged.

For underlifted quantities, a similar 

process applies, but with a $2/Dth 

penalty after 3 days, and GTN can keep 

the imbalance gas after 45 days.

Park and Lend (interruptible), imbalance 

trading, imbalance netting

Park and Lend (interruptible), 

imbalance trading, imbalance 

netting

Park and Lend (interruptible), 

imbalance trading, imbalance 

netting

Park and Lend (interruptible), 

imbalance trading, imbalance 

netting

Park and Lend (interruptible), 

imbalance trading, imbalance 

netting
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Line 

No.

Description

12 Upstream 

Pipeline 

Balancing 

Provisions (2)

13 Upstream 

Pipeline (2): 

Dead-band

14 Upstream 

Pipeline (2): 

Cash Out

15 Upstream 

Pipeline (2): 

Ancillary 

Services

FortisBC

Comparison of Balancing Provisions for Selected Companies

Enstar (Alaska)

Enbridge Gas 

Distribution Union Gas Gaz Metro AltaGas

(21) (22) (23) (24) (25)

Outside Continental U.S.
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FortisBC

Comparison of Balancing Provisions for Selected Companies

Line 

No.

Description

Piedmont Natural Gas Washington Gas Light

Public Service Electric & Gas 

(PSE&G) Consolidated Edison

Niagara Mohawk

(National Grid)

(1) (2) (3) (4) (5)

Mid-Atlantic

16 Upstream 

Pipeline 

Balancing 

Provisions (3) Columbia Gas Transmission Columbia Gas Transmission Millennium Pipeline
17 Upstream 

Pipeline (3): 

Dead-band 3% (daily) 3% (daily) 3% (daily), 10% (monthly)

18 Upstream 

Pipeline (3): 

Cash Out

Interruptible balancing service: 

$5/Dth for first 3%, $10/Dth for 

other quantities

Firm Balancing Service: 3 x index

Interruptible balancing service: 

$5/Dth for first 3%, $10/Dth for 

other quantities

Firm Balancing Service: 3 x index

Daily: Higher of $25/Dth or 3 x 

index; applies to all quantities if 

imbalance exceeds 3%

Monthly: $0.25/Dth on quantities 

in excess of 10% on a cumulative 

basis

19 Upstream 

Pipeline (3): 

Ancillary 

Services

Two key balancing services: Storage in 

Transit service, Firm Balancing Service

Storage in Transit Service is an 

interruptible storage service that 

injects/withdraws mismatched receipt & 

delivery quantities. Shippers are charged 

for this service and must also pay 

penalties if they fail to comply with a 

interruption order

Firm Balancing Service also 

injects/withdraws mismatches in receipt & 

delivery quantities, but on a firm basis.  

Similar fee structure to SIT, but 

reservation charges are included

; also includes Park and Lend,  Aggregation 

Service

Two key balancing services: Storage in 

Transit service, Firm Balancing Service

Storage in Transit Service is an 

interruptible storage service that 

injects/withdraws mismatched receipt & 

delivery quantities. Shippers are charged 

for this service and must also pay 

penalties if they fail to comply with a 

interruption order

Firm Balancing Service also 

injects/withdraws mismatches in receipt & 

delivery quantities, but on a firm basis.  

Similar fee structure to SIT, but 

reservation charges are included

; also includes Park and Lend,  Aggregation 

Service

Imbalance Netting, Trading, and 

Transfer; Parking and Lending

20 Transmission 

vs. LDC 

Provisions 

Analysis

Piedmont's monthly threshold 

more stringent than upstream 

pipelines

Power gen balancing allows a lot 

of flexibility; upstream pipelines 

offer average to below average 

flex N/A

ConEd's monthly threshold more 

stringent than upstream pipelines

Niagara's daily threshold slightly 

less stringent than upstream 

pipelines
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Line 

No.

Description

16 Upstream 

Pipeline 

Balancing 

Provisions (3)

17 Upstream 

Pipeline (3): 

Dead-band

18 Upstream 

Pipeline (3): 

Cash Out

19 Upstream 

Pipeline (3): 

Ancillary 

Services

20 Transmission 

vs. LDC 

Provisions 

Analysis

FortisBC

Comparison of Balancing Provisions for Selected Companies

Northern Indiana Public 

Service Company (NIPSCO)

Vectren Energy Delivery 

of Ohio Columbia Gas of Ohio

Northern Illinois Gas 

Co (Nicor) Wisconsin Gas

(6) (7) (8) (9) (10)

Midwest

Trunkline

Texas Eastern 

Transmission Tennessee Gas Pipeline Northern Natural Vector Pipeline

5% (monthly) 5% (monthly) 5% (monthly); 10% (daily) 3% (monthly) 5% (cumulative)

Multiple of index price, 5 

premium tiers.  Imbalances 

aggregated to Operational 

Impact Areas

Percentage times spot price 

for a given zone; percentage 

escalates for 5 premium 

tiers.  All amounts are 

cashed out at the end of the 

month

Under LMS (daily): 2 x TGP PAL rate 

for quantities between 10%-20% 

above MDQ if pool imbalance is 5% 

or higher on a given day and 

shipper's imbalance is in the same 

direction as the pool imbalance.  4 x 

PAL if > 20%

Under LMS (monthly): multiple times 

an index, 4 premium tiers

Multiple of an index price, 

5 premium tiers.  First 

premium tier is 3-5% with 

only a 1.02 multiple

$0.10/Dth in excess of 5%

Cumulative imbalances are 

the sum of daily 

imbalances

Transportation Aggregation 

Balancing Service ( includes 

Imbalance transfer), Imbalance 

Netting, Imbalance Trading, 

Parking Service

Market Balancing 

Aggregation (imbalance 

trading/netting/storage 

services); Park and Loan 

service (interruptible)

Load Management Service, 

Storage Swing Option 

(imbalance quantities are 

automatically treated as 

injections or withdrawals), 

Imbalance Trading, Park and 

Loan

Auto-balancing 

(imbalances are 

automatically injected or 

withdrawn from storage), 

Imbalance Transfers, In-

Kind Resolution, Imbalance 

Trading, Imbalance Trade 

Groups

Park and Loan Service 

(interruptible), 

Management of Balancing 

Agreement Service 

(provides for Third Party 

Balancing Provider with 

capacity on the system to 

provide balancing services 

to a Balancing Customer), 

Imbalance Netting, 

Imbalance Trading

NIPSCO & upstream pipelines 

dead bands match; roughly 

average

Vectren's daily dead-band is less 

stringent than that of upstream 

pipelines; monthly dead-band is 

average & is the same

Col Gas's dead-bands are 

more stringent than that of 

upstream pipelines N/A

Wisconsin Gas has daily balancing; 

upstream pipelines have monthly-

only.  Dead-band is roughly as 

stringent
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Line 

No.

Description

16 Upstream 

Pipeline 

Balancing 

Provisions (3)

17 Upstream 

Pipeline (3): 

Dead-band

18 Upstream 

Pipeline (3): 

Cash Out

19 Upstream 

Pipeline (3): 

Ancillary 

Services

20 Transmission 

vs. LDC 

Provisions 

Analysis

FortisBC

Comparison of Balancing Provisions for Selected Companies

Atmos Energy Texas

Oklahoma Natural Gas

 (One Gas) Questar Southwest Gas Company

Southern California Gas 

(SoCalGas)

(11) (12) (13) (14) (16)

West

Northern Natural Paiute Pipeline Transwestern

3% (monthly) 5% (monthly); 5% (cumulative) N/A

Multiple of an index price, 5 

premium tiers.  First premium 

tier is 3-5% with only a 1.02 

multiple

Two penalty mechanisms: Penalty can be  

triggered when Paiute is hit with a penalty from 

an upstream pipeline.  If Paiute's total 

imbalance exceeds 5%, shippers that are 

beyond 5% are subject to penalty, the amount 

of which is based on the charges Paiute receives 

from upstream pipelines.

Penalty can also be triggered if shipper 

imbalance exceeds 5%.  Penalty is $10/Dth 

times imbalance in excess of 5%

No penalties; cash out is based 

on index price for each of five 

imbalance locations

Auto-balancing (imbalances are 

automatically injected or 

withdrawn from storage), 

Imbalance Transfers, In-Kind 

Resolution, Imbalance Trading, 

Imbalance Trade Groups Imbalance Trading

Park and loan service, Imbalance 

offsetting, Imbalance trading, 

Atmos's relatively relaxed dead-band 

is similar to that of Transwestern, but 

is in contrast to the other upstream 

pipelines N/A

Questar Gas's dead-bands match 

that of its upstream pipelines

SW Gas's balancing dead-bands are 

slightly more lenient than that of its 

upstream pipelines

SoCalGas's dead-band is more 

lenient than that of its upstream 

pipelines
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Line 

No.

Description

16 Upstream 

Pipeline 

Balancing 

Provisions (3)

17 Upstream 

Pipeline (3): 

Dead-band

18 Upstream 

Pipeline (3): 

Cash Out

19 Upstream 

Pipeline (3): 

Ancillary 

Services

20 Transmission 

vs. LDC 

Provisions 

Analysis

FortisBC

Comparison of Balancing Provisions for Selected Companies

Pacific Gas & Electric (PG&E) Northwest Natural

Avista

(Oregon and Washington)

Cascade

(Oregon and Washington) Puget Sound Energy

(15) (17) (18) (19) (20)

Pacific Northwest

Transwestern

N/A

No penalties; cash out is based on index 

price for each of five imbalance 

locations

Park and loan service, Imbalance 

offsetting, Imbalance trading, 

PG&E's thresholds are roughly average; 

upstream pipelines are a mix of 

stringent & lenient

Northwest Natural's dead-band 

matches that of Northwest Pipeline; 

more stringent than GTN's

Avista's dead-band matches that 

of Northwest Pipeline; more 

stringent than GTN's

Cascade's dead-band is similar to that of 

Northwest Pipeline; more stringent than 

GTN's (and also GTN's is daily, Cascade's 

is monthly)

Puget Sound's dead-band is similar to 

that of Northwest Pipeline; more 

stringent than GTN's (and also GTN's is 

daily, Puget's is monthly)
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Line 

No.

Description

16 Upstream 

Pipeline 

Balancing 

Provisions (3)

17 Upstream 

Pipeline (3): 

Dead-band

18 Upstream 

Pipeline (3): 

Cash Out

19 Upstream 

Pipeline (3): 

Ancillary 

Services

20 Transmission 

vs. LDC 

Provisions 

Analysis

FortisBC

Comparison of Balancing Provisions for Selected Companies

Enstar (Alaska)

Enbridge Gas 

Distribution Union Gas Gaz Metro AltaGas

(21) (22) (23) (24) (25)

Outside Continental U.S.

Page 20 of 20



 

Appendix 10-2 

FEI 2016-2017 ACP UPDATE ON T-SOUTH PIPELINE 
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Cell: (604) 908-2790 

Fax: (604) 576-7074 

Email:  diane.roy@fortisbc.com    

www.fortisbc.com 

 
 
 
 
 
 
 
 
 
November 28, 2016 
 
 
 
British Columbia Utilities Commission 
6th Floor, 900 Howe Street 
Vancouver, BC 
V6Z 2N3 
 
Attention:  Ms. Laurel Ross, Acting Commission Secretary and Director 
 
 
Dear Ms. Ross: 
 
Re:  FortisBC Energy Inc. (FEI or FortisBC) 

Update to Releasing Spectra Energy (Spectra) T-South Pipeline Capacity to 
Transportation Service Customers  

 

INTRODUCTION 

On May 2, 2016, FEI filed, on a confidential basis, its 2016/17 Annual Contracting Plan 
(ACP).  On August 4, 2016, the British Columbia Utilities Commission (the Commission) 
issued Order Letter L-20-16, accepted the 2016/17 ACP.  L-20-16 requested, among other 
things, that FEI file the following, for informational purposes: 
 

A report summarizing the process and outcome of its plans to release a 
portion of its Spectra T-South pipeline capacity to transportation service 
customers for the 2016/17 gas year within 30 days of completing the release. 

 
This report will detail the events to date, and provide suggestions on how this T-South 
Huntingdon Delivery (T-South Long-Haul) allocation could be carried out in the future. FEI 
will continue to update the Commission on any process changes to the T-South capacity 
allocation through the ACP filings each May.      

BACKGROUND 

 

2014/15 AMENDMENT TO THE ACP  

Due to market conditions affecting the future level of firm transportation contracting on 
Spectra Energy’s British Columbia system, specifically T-South Long-Haul, FEI filed a 
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request to amend the 2014/15 ACP that was accepted by the Commission in Letter L-53-14, 
dated October 2, 2014.  A portion of the amendment involved the need to contract for 
additional T-South Long-Haul capacity for transportation service customers potentially 
seeking to return to bundled service.  Please refer to Appendix A for more details regarding 
the Amendment to the 2014/15 ACP.   
 
FEI was successful in contracting for an additional 75 TJ/d of T-South Long-Haul capacity 
effective November 1, 2015.  Out of the 75 TJ/d in additional capacity, FEI planned to 
allocate 40 TJ/d to transportation service customers.1  
 

DISCUSSIONS WITH MARKETERS AND CUSTOMERS 

After receiving the additional T-South Long-Haul capacity in the open season, FEI began 
discussions and workshops with Marketers2 and representatives of transportation service 
customers regarding the gas supply risks within the region. The presentation slides for these 
discussions are provided in Appendix B. The discussions focused on the reasons why FEI 
was pro-active in obtaining T-South Long-Haul capacity for the transportation service 
customers, which included the following: 
 

 Transportation service customers and Marketers generally do not have the credit 
requirements to secure long-term firm T-South Long-Haul capacity. This may have 
been one of the reasons why they had not committed to holding this capacity in the 
past.  Therefore, transportation service customers and Marketers have been relying 
on purchasing gas at the Huntingdon market.   

 Existing load from transportation service customers who either rely on non-firm T-
South Long-Haul capacity and/or purchase gas at the Huntingdon market are at risk if 
any new incremental demand in the region arrives (LNG and/or methanol exports).  
The risks include not receiving adequate gas supply and/or purchasing gas at 
significantly higher commodity prices at the Huntingdon market.  

 
Generally, the Marketers and representatives of transportation service customers understood 
what FEI did, especially given the barriers that exist for them to secure T-South Long-Haul 
capacity on a long-term basis.   
 
FEI also discussed the tariff requirements for transportation service customers who wish to 
return to bundled service (slide 8 and 9 of Appendix B).  The stipulations found in Section 26 
General Terms and Conditions of FEI’s Tariff include the following.3 
 

1. FortisBC may require that the Customer provide FortisBC up to one 
Year’s written notice before the date on which the Customer wishes to 
return to system Gas supply; 

                                                
1
  The remaining 35 TJ/d of additional T-South Long-Haul capacity was reserved for the liquefaction capacity for 

Tilbury 1A to serve Rate Schedule 46 customers. 
2
  Marketers defined as shipper agents under the applicable FortisBC transportation service rate schedules.   

3
  Section 26 (Direct Purchase Agreements) FortisBC General Terms and Conditions.  
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2. FortisBC will supply the Customer with system Gas when the Customer 
wishes to return to system Gas supply if FortisBC is able to secure 
additional Gas supply and transportation to accommodate the Customer. 

3. FortisBC may, subject to BCUC approval, charge the Customer for any 
costs associated with the Customer returning to system Gas supply. Such 
costs may include, among other things, the costs of securing additional 
Gas supply and transportation to accommodate the Customer.  FortisBC 
can bill the Customer for such costs as part of the regular FortisBC bill for 
service. 

 
After reviewing the regional issues, potential solutions were discussed that could be 
beneficial to FEI, transportation service customers and Marketers. One solution was to 
provide the transportation service customers with the additional T-South Long-Haul capacity 
as an allocation offering, instead of waiting for customers to return to bundled service. This 
would provide commercial certainty to the marketplace and give these transportation 
customers an additional option to discuss with their Marketer on how they want to purchase 
their gas supply requirements.  Many of the Marketers were in favor of this idea, including 
some that sent FEI letters of interest. These letters were filed confidentially with the 
Commission in Appendix H of the 2016/17 ACP.   
 
 
PROCESS 
 

2016/17 ANNUAL CONTRACTING PLAN 

Each year FEI follows an interactive and consultative process with Commission staff prior to 
filing the Annual Contracting Plan.  On April 7, 2016, FEI updated the Commission about its 
discussions with the Marketers and transportation service customers and presented potential 
alternatives that would help these customers receive T-South Long-Haul capacity on a 
temporary basis (for the 2016/17 gas year).  On May 2, 2016 FEI filed, on a confidential 
basis, its 2016/17 ACP with the Commission.  In the 2016/17 ACP, FEI discussed allocating 
40 TJ/d4 of additional T-South Long-Haul capacity for the 2016/17 gas year, and detailed the 
proposed terms and conditions of the allocation.  
 
After the ACP was filed, FEI continued discussions with the Marketers, which helped not only 
increase participation on behalf of their transport service customers, but also further refined 
the terms and conditions related to the allocation and management of the T-South Long-Haul 
capacity.  The decision was made to mitigate the T-South Long-Haul capacity with the 
Marketers similar to how FEI normally manages its seasonal capacity releases with its 
counterparties.  To release capacity to the market, or now to a Marketer, a GasEDI contract 
between FEI and the counterparty must be executed.  A GasEDI contract includes the 
necessary provisions for a contractual obligation between the two parties including payment 
terms, financial responsibilities, limitations and credit requirements.  Once the GasEDI 
contract is executed, an additional T-South Capacity Release Letter Agreement (Letter 
Agreement) is signed between FEI and the counterparty, which further states the commercial 

                                                
4
  The 40 TJ/d of capacity is for 2016/17 and could change over time. 
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terms of the capacity release. Once that is all completed, a capacity release arrangement 
between FEI, the counterparty and Spectra is finalized.  

On May 30, 2016, FEI emailed all the Marketers a breakdown of the T-South Long-Haul 
allocation offering, which is provided in Appendix C.  The email was sent to provide the 
Marketers enough time to begin communicating the potential offering with their customers, 
but it was still contingent upon Commission approval of the 2016/17 ACP. Notifying the 
Marketers prior to the acceptance of the 2016/17 ACP also allowed them sufficient time to 
make sure they had all the proper agreements and requirements in place to make this 
capacity release seamless.  This included making sure they had an existing GasEDI contract 
with FEI, and to follow up on credit requirements with Spectra to temporarily hold capacity on 
their pipeline. 

The Marketers that were interested in securing this capacity for their customers had to 
provide the following information to FEI by July 5, 2016:   

 a list of the transportation service customers requesting the service;  

 the amount of T-South Long-Haul capacity each customer requests; and 

 their preferred option (Capacity Assignment or Buy and Sell).    
 
By gathering this data on a customer-specific level, FEI was able to validate each customer 
request. Over time, having this data should also help transportation service customers 
understand the risks and benefits of holding the T-South capacity, which is further discussed 
below.  
 
FEI provided a letter update to the Commission on June 23, 2016 regarding the details of the 
email sent to the Marketers, and the updated terms and conditions of the T-South Long-Haul 
allocation.5  
 

ALLOCATION METHODOLOGY AND OUTCOME 

After receiving the Marketer requests on July 5, 2016, FEI had sufficient time to confirm 
which customers the Marketers were requesting this T-South Long-Haul allocation offering 
for, and to evaluate the capacity requested by each Marketer on behalf of their customers.  
Additionally, FEI received requests from certain groups of customers, who wanted to 
determine how much T-South Long-Haul capacity they would be allocated before they chose 
a Marketer.  That decision allowed those customers to work with the Marketers on valuing 
the T-South Long-Haul capacity they were awarded.6   
 
All Marketers and transportation service customers elected the option of capacity 
assignment.  However, the total capacity requested on July 5, 2016 far exceeded the 
capacity available for this offering.  As a result, FEI had to prorate the capacity in a fair and 
equitable manner.  This was done by comparing each transportation service customer’s 
request with their historical consumption data.  FEI chose to validate the requests using the 

                                                
5
  FEI did not add this letter as an appendix because the information in the filing is provided within this report. 

6
  FEI could provide a list of the Marketer’s and transport service customers that participated in the T-South 

allocation to the Commission confidentially if required. 
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customer’s historical 365-day consumption report, because the additional capacity should 
help to meet firm baseload supply, not peak day demand.  Furthermore, the majority of the 
transportation service customer’s requests were consistent with the 365-day (baseload) 
consumption approach.  Once confirmed, their capacity requests were used for the final 
prorated allocation, which is shown in Figure 1 below.   
 
FEI found only a few instances where the Marketer requests were deemed unreasonable: 
 

 FEI rejected a Marketer request for capacity because their customer(s) did not have 
any firm load over the past two gas contracting years. 

 A Marketer requested capacity on behalf of Interior customers which was denied 
because there are more cost effective ways for Interior customers to secure their gas 
supply needs.  

 A Marketer requested capacity to meet all of their customer’s peak day demands. 
FEI believed that this request was made to profit on the current T-South value, and 
not to secure a portion of their customer’s gas supply requirements.  Therefore, FEI 
reverted this request to the customer’s 365-day average burn, which was also 
consistent with a majority of the other requests, as previously discussed.  

 
Figure 1 below shows a sample of how FEI allocated the additional T-South Long-Haul 
capacity.  The table on the left shows a sample of how much each Marketer or transportation 
service customer requested and how it matched up with their 365-day and seasonal load 
consumption.  The table on the right shows how FEI prorated the capacity requests to total 
the available capacity for the offering. The information below does not provide the Marketer 
names and the numbers have been modified for confidentiality reasons.  

Figure 1:  Sample of FEI’s Methodology in Allocation T-South Capacity 

 
 

The Annual Contracting Plan was accepted by the Commission on August 4, 2016 by Letter 
L-20-16.   
 
On August 9, 2016, shortly after receiving Commission acceptance  of the 2016/2017 ACP, 
FEI emailed the Marketers and transportation service customers who requested T-South 
Long-Haul capacity, notifying them of the amount they would receive temporarily effective 
November 1, 2016.   
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To finalize the allocation offering, FEI put together a Letter Agreement which pertained to the 
release of pipeline capacity held by FEI on Spectra’s T-South Huntingdon Delivery to the 
Marketers.  The Letter Agreement also supplements and forms part of the terms and 
conditions in the GasEDI contract.  Please see Appendix D for the Letter Agreement 
template.  These agreements were sent to all the Marketers on September 12, 2016, which 
provided them with sufficient time to sign and accept the release electronically on Spectra’s 
system.  By September 29, 2016, all of the requests were completed and the capacity was 
released effective November 1, 2016 with no issues.   
 

COSTS TO MIDSTREAM 

The cost exposure to the midstream portfolio for holding this resource is the one year tolling 
cost for the T-South Long-Haul capacity because of Spectra’s 13-month renewal provision.  
The reason why the exposure is not the entire duration of the transportation contract that FEI 
contracted for in October 2014 is because FEI’s total T-South Long-Haul contract portfolio 
offers FEI the flexibility either to allow existing contracts to expire, or to decrease the 
contracted amounts once they are up for renewal. This was also discussed in the 
Amendment to the 2014/15 ACP (Appendix A).   
 
As Figure 2 below shows, the cost exposure to the midstream since holding this capacity has 
been approximately $4.6 million a year.  However, FEI’s mitigation revenues have exceeded 
the costs by successfully releasing the capacity to the market in 2015/16 and now to the 
transportation service customers in 2016/17.7  As Figure 2 shows, this mitigation has resulted 
in a net benefit to core customers of approximately $2.1 million.   

Figure 2:  Estimated FEI Cost for 40 TJ/d of T-South Long-Haul Capacity 

 
 

                                                
7
  The net benefit is based on the 2016 Spectra Final Tolls.  This could change on January 1, 2016 when the 

2017 Interim Tolls are implemented. 

FEI 2016 Rate Design Application Appendix 10-2



November 28, 2016 
British Columbia Utilities Commission 
Update to Releasing T-South Pipeline Capacity to Transportation Service Customers 
Page 7 

 

 

 
Next Steps 
 
Since FEI contracted for the additional T-South Long-Haul capacity, several of the large gas 
intensive projects in the region have been delayed. The project delays have been due to a 
number of factors including stiff environmental and regulatory hurdles, and the dramatic drop 
in global oil prices in 2014 and 2015.  However, Woodfibre LNG recently announced that the 
funding for the 1.6 billion dollar project had been approved by the board of directors, and will 
begin gas shipments in 2020.8  This will add incremental demand to the region and 
exemplifies the long term risks involved in relying heavily on the Huntingdon market until 
capacity expansions in the region are developed, built and in place. Therefore, it is prudent 
for FEI to continue working with Marketers, transportation service customers and the 
Commission on the T-South Long-Haul capacity release.  
 
During a Rate Design Workshop on August 12, 2016, FEI set out two options to manage the 
T-South Long-Haul capacity.  The first option was to continue to manage the T-South Long-
Haul capacity as a temporary capacity release, using the same allocation process that FEI 
used for the 2016/17 ACP as described above.  The second option was to include it in the 
transportation rate schedules for the upcoming rate design application so that transportation 
service customers could elect into the service within the tariff.   
 
The feedback was in favor of keeping the T-South Long-Haul under FEI’s ACP, due to the 
administrative challenges of having it included in the transportation rate schedules.  For 
example, under the first option, all of the arrangements are between FEI and the Marketers 
on behalf of the transportation service customers.  The second option would involve having 
signed transportation agreements in place between FEI, the Marketers, and all of the 
transportation service customers who wish to participate in the T-South Long-Haul capacity 
offering.  Moreover, the Marketers provided potential solutions on how a long-term 
commitment and transparency could be achieved through the first option. One Marketer 
suggested that if this T-South Long-Haul allocation offering was going to continue, FEI could 
send a confirmation letter to each customer and its marketer detailing the capacity offering 
and its results on an annual basis.  
 
Given this feedback, FEI will continue to seek approval to manage the additional T-South 
Long-Haul capacity on an annual basis through the ACP.  This would also allow FEI to 
continue to manage all of the gas supply resources under its comprehensive contracting plan 
(i.e. ACP). The process FEI plans to follow is set out below:  
 

 Total amount to be allocated to Marketers on behalf of the transportation service 
customers. At this time, FEI believes the T-South Long-Haul allocation offering should 
still be around 40 TJ/d. 

 FEI will request the Marketers to provide a list of customers requesting the service 
and the amount each customer requests by the first week of July.  This re-allocation 
would allow each transportation service customer and new transportation service 
customers a chance to participate in this offering. 

                                                
8
  Vancouver Sun (November 4, 2016). “Woodfibre proceeding with B.C.'s first LNG project in Squamish.” 
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 FEI will then allocate the capacity using the same methodology as used in 2016/17, 
as shown in Figure 1 above.  

 FEI will send a Letter Agreement out to the Marketer similar to the 2016/17 
agreement, but with renewal rights.9  The Marketer would have to provide 13 month 
cancellation notice to FEI.10 

 FEI will explore the possibility of sending a letter/email out to each of the 
transportation customers discussing the amount of capacity the Marketer has picked 
up on their behalf. 

 
If you require further information or have any questions regarding this submission, please 
contact Jordan Cumming at (778) 578-3856. 
 
 
Sincerely, 
 
FORTISBC ENERGY INC. 
 
 
Original signed: 
 

 Diane Roy 
 
 

 

                                                
9
  Criteria within the renewal rights could include re-validation of customer consumption data and customer’s 

representation (i.e. Customer request to change Marketer). 
10

  In order to retain renewal rights on Spectra’s system, contracted capacity must be renewed 13 months prior to 
its expiry. 
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CONFIDENTIAL 
 
 
September 24, 2014 
 
 
Via Email 
Original via Mail 
 
British Columbia Utilities Commission 
6th Floor, 900 Howe Street 
Vancouver, BC   
V6Z 2N3 
 
Attention:  Ms. Erica M. Hamilton, Commission Secretary 
 
Dear Ms. Hamilton: 
 
Re:  FortisBC Energy Inc. (FEI or the Company)  

Amendment to the 2014/2015 Annual Contracting Plan (2014/15 ACP)     
CONFIDENTIAL 

 
On May 1, 2014, FEI filed, on a confidential basis, its 2014/15 Annual Contracting Plan.  The 
Commission accepted the 2014/15 ACP on July 17, 2014.   
 
Due to recent changes in market conditions affecting the future level of firm transportation 
contracting on the Spectra T-South system, FEI requests approval to amend the 2014/15 
ACP in order to secure additional firm T-South transportation capacity for Rate Schedule 46 
and industrial transportation customers seeking to return to bundled service. 
 
Changing market conditions are occurring in response to a number of new industrial projects 
wanting to secure T-South transportation capacity on the Spectra system.  In response to 
this change, Spectra is considering introducing a new service that would allow shippers to 
secure T-South capacity in the future.  This new service will facilitate the orderly marketing of 
existing uncontracted T-South Huntingdon capacity and provide prospective markets with 
greater certainty that pipeline capacity will be available for future needs. This new service 
would provide shippers with another means of securing capacity for future use, in addition to 
the Bid Week process (13 month service) that is currently available. 
 

Diane Roy 
Director, Regulatory Affairs 
 

FortisBC Energy  
16705 Fraser Highway 
Surrey, B.C.  V4N 0E8 
Tel:  (604) 576-7349 
Cell: (604) 908-2790 
Fax: (604) 576-7074 
Email:  diane.roy@fortisbc.com    
www.fortisbc.com 
 
Regulatory Affairs Correspondence 
Email:  gas.regulatory.affairs@fortisbc.com 
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It is expected that this new service from Spectra will require parties to make a commitment 
for a minimum of 10 years to secure T-South capacity and will provide the option to defer the 
commencement date of the first flow for a period of up to a maximum of 48 months. This 
commitment level is considerably greater than the two year renewable service that is 
currently available to parties under the 13 month Bid Week process.  This new service 
should be of interest to shippers who need to secure firm transportation capacity to support 
industrial projects that will bring significant incremental loads to the region.  However, 
committing to a 10 year contract may be difficult for some industrial customers currently 
participating in the FEI transportation model given the need to demonstrate credit worthiness 
that is required to secure firm transportation capacity.   
 
Request for Acceptance   

FEI seeks Commission approval to secure an additional 75 TJ/d of firm Spectra T-South 
transportation capacity for the winter of 2015/16 for Rate Schedule 46 and industrial 
customers.  This new capacity would be secured either entirely during the next Bid Week or 
in stages over future Bid Weeks depending on developments affecting current market 
conditions.  The next opportunity to bid for firm capacity on T-South is during the Bid Week 
that commences on October 1, 2014 and ends on October 7, 2014.  Following this Bid Week 
in October, future Bid Weeks start on the first Wednesday of each month.   

The total biddable capacity is adjusted for each Bid Week to reflect the amount of non-firm 
capacity remaining after accounting for firm capacity commitments.  The advantage of 
securing firm capacity during these periods is that it will not start for 13 months.  For 
example, for firm capacity secured during the October 2014 Bid Week, capacity will start to 
flow on November 1, 2015. Thus, there are no costs until the service starts.  Although the 
service only has a two year commitment in order to secure renewal rights, FEI would secure 
this capacity for a minimum five year term in order to receive the maximum discount 
available at this time. 
 
FEI requests an expeditious review of this request and requires a Decision no later 
than Friday, October 3, 2014.  This timing is critical because it would allow FEI to 
participate in the next Bid Week before it closes (October 7, 2014). 
 

Reasons for the Request 
Earlier this month Spectra proposed a new service that involves offering shippers the ability 
to lock-in existing non-firm T-South Huntingdon capacity for the long term and well before the 
service commencement date.  The offering of this service is driven by new demand from 
projects either announced or being considered in the Lower Mainland and US PNW that will 
require pipeline capacity as early as 2016/17.   
 
A significant volume serving industrial customers in the Lower Mainland flows on an 
interruptible basis today.  Any major decrease in the future availability of transportation 
capacity risks leaving these customers without adequate gas supply or they will need to pay 
significantly higher commodity prices at Huntingdon before any infrastructure expansions can 
be completed1.  Given that these industrial customers may not generally have sufficient 
credit to secure long term firm transportation capacity, and have not made a commitment to 

1 This industrial load includes Rate Schedule 22, 23, 25, and 27 customers. 
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hold transportation capacity in the past, FEI faces the potential that these industrial 
customers will seek to return to it for bundled service.  Importantly, this industrial load 
competes for T-South transportation capacity with industrial load located in the US PNW, 
which underscores the urgency in being in a position to be able to secure capacity soon.  
 
The availability of sufficient T-South transportation capacity could also affect Rate Schedule 
46 customers given the timing of when incremental supply is needed to serve them.  The 
market change driven by Spectra’s new service offering requires additional transportation 
capacity for these customers to be contracted for now rather than waiting.  Rate Schedule 46 
customers are forecast to require approximately 4 TJ/d by November 2015 and 9 TJ/d by 
November 2016.  This volume is expected to increase as more customers enter into 
agreements for Rate Schedule 46 service. To serve this new demand, requires FEI to secure 
the equivalent transportation capacity to match the 35 TJ liquefaction capacity that is being 
constructed at Tilbury to serve this market. 
 
It is for these reasons that FEI believes it is appropriate to secure new T-South capacity now 
for these two markets.   
 
Analysis 
The industrial demand under consideration is for Rate Schedule 22, 23, 25 and 27 customers 
located in the Lower Mainland only.  Large industrial customers on Vancouver Island, like the 
Joint Venture and BC Hydro, are assumed to be directly involved in evaluating Spectra’s new 
service offering and in a position to adequately respond to the pending market change.  As a 
result, FEI has not included their volumes in its analysis.   
 
Interior industrial customers on the FEI system are not at risk because alternatives are in 
place to serve their loads.  Additionally,  the competition for T-South Long Haul should not 
impact their ability to secure additional T-South Interior capacity should they chose to do so. 
 
A review of actual consumption of Rate Schedule 22, 23, 25 and 27 customers located in the 
Lower Mainland over the last two years indicates that peak demand day occurred on 
February 5, 2014 when it reached 160 TJ.  Although peak demand day reached 160 TJ, FEI 
does not believe is it necessary to pick up additional firm transportation capacity to match 
this full amount.   
 
As shown in the following graph, the top 10 Lower Mainland industrial customers consume 
approximately 11 PJ annually or 30 TJ/d, which accounts for 33 percent of the total load.  
The combined top 20 industrial customers account for approximately 15 PJ or 40 TJ/d, which 
accounts for 44 percent of the total load.  Given their size, FEI assumes that it is likely that 
these customers will be proactive in ensuring they have supply secured so that the entire 
load represented by these customers will not need to be served by FEI.  Although these 
large volume customers are expected to adequately respond to this issue, FEI still faces the 
possibility that a lack of sufficient credit worthiness by some of these customers will result in 
them seeking to return to bundled service. 
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After adjusting the recent peak day demand of 160 TJ for load from larger customers, 
indicates that a portion of approximately 120 TJ would most likely need to be served.  Given 
the uncertainty in estimating how many industrial customers may elect to return to bundled 
service, FEI believes it is reasonable to secure firm transportation capacity only for 
approximately one-third of this industrial demand, or 40 TJ/d, combined with the 35 TJ 
liquefaction capacity for Rate Schedule 46 service.  Combined, these two requirements total 
75 TJ/d and would be contracted for on a firm basis for a minimum five year term.   
 
FEI will continue to monitor this situation, and as pointed out earlier, this new capacity would 
be secured either entirely during the next Bid Week or in stages over future Bid Weeks 
depending on developments affecting current market conditions.  Furthermore, depending on 
how the market unfolds, FEI may need to secure still further T-South capacity in the future to 
serve this industrial demand.  For now the request for additional T-South capacity is limited 
and would only serve a portion of the load if all of these customers return to a bundled 
service from FEI. 
 

Incremental Costs 

The following table sets out the total cost and the estimated mitigation value of the 75 TJ/d in 
incremental T-South transportation.  
 

Cost Analysis for Additional Volume on T-South 
 (Future Increase in T-South Capacity) 

$0.36/GJ 
(Spectra Toll) 

75,000 GJ/d 
(Incremental Volume) 

365 
(Days) 

$9.86 million 
(Approx. before 

mitigation) 

$0.36/GJ 
(Winter Mitigation) 

75,000 GJ/d 
(Incremental Volume) 

151 
(Days) $4.08 million 

Net Incremental Cost $5.78 million 
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The addition of 75 TJ/d of incremental T-South transportation capacity will result in a total 
cost of approximately $10 million.  FEI expects that T-South will continue to hold value in the 
winter time so it is reasonable to expect full recovery of the demand charge in the winter 
period.  FEI has not assumed any summer mitigation value, even though some value was 
realized over the last few summers.  Net of the recovery during the winter, the incremental 
cost of the entire 75 TJ/d in T-South transportation capacity is estimated to be approximately 
$6 million.  The impact of the incremental volume to midstream costs, considering an 
estimated total volume of 126 PJ, would be approximately 5 cents /GJ.   
 

Additional Capacity Mitigation Options 
Should market developments proceed at a pace that do not result in a significant increase in 
additional firm transportation capacity being contracted, then FEI is able to defer entering into 
firm contracts and defer this for one or more Bid Weeks.  This delay would result in avoiding 
the payment of firm transportation tolls for one or more months after November 2015. 
 
Alternatively, should industrial customers not return to FEI in sufficient numbers to use the 
full 75 TJ/d in transportation capacity, FEI’s contract portfolio offers the flexibility to either 
allow existing contracts to roll off, or decrease the contracted amounts once they are up for 
renewal.  The table below shows the existing profile of T-South Long-Haul and Export 
Contracts, and when they would be renewed. 
 

 
 

Summary 
With the recent changes occurring in the market for firm transportation capacity on T-South, 
FEI recommends acting proactively by contracting for an additional 75 TJ/d of capacity on T-
South for a minimum five year term.  Contracting for this capacity may occur as early as 
during the next Bid Week that is planned to start on October 1, 2014, with the actual 
contracted volume to be determined by FEI based on evolving market circumstances faced 
when the Bid Weeks take place.  FEI has flexibility in its contracting portfolio to manage this 
additional transportation capacity by using it to replace expiring future contracts if sufficient 
demand does not materialize for all of this capacity.   
 
This approach to securing additional firm transportation capacity is appropriate given the 
changing market conditions faced at this time.  
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CONFIDENTIALITY 
Consistent with past practice, previous discussions and positions on the confidentiality of 
selected filings (and further emphasized in FEI’s January 31, 1994 submission to the 
Commission), FEI is requesting that this information be filed on a confidential basis pursuant 
to Section 71(5) of the Utilities Commission Act and requests that the Commission exercise 
its discretion under Section 6.0 of the Rules for Natural Gas Energy Supply Contracts and 
allow these documents to remain confidential.  FEI believes this will ensure that market 
sensitive information is protected, and the ability of FEI to obtain favourable commercial 
terms for future natural gas contracting is not impaired. 
 
FEI further believes that the Core Market could be disadvantaged and may well shoulder 
incremental costs if utility gas supply procurement strategies as well as contracts are treated 
in a different manner than those of other gas purchasers, and believes that since it continues 
to operate within a competitive environment, there is no necessity for public disclosure and 
risk prejudice or influence in the negotiations or renegotiation of subsequent contracts. 
 
If you require further information or have any questions regarding this submission, please 
contact Hans Mertins at (604) 592-7856. 
 
Sincerely, 
 
FORTISBC ENERGY INC. 
 
 
Original signed: 
 

 Diane Roy 
 
Attachments 
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T-South Firm Contracting & Impact to 
Transportation Customers 
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Meeting Discussion Points 

• Background to the Changing Regional Market Conditions 
• Proposed industrial projects potentially adding demand to an 

constrained marketplace.  

• Business Risks and Challenges in FEI’s Region 
• FEI, Industrial and Regional Perspectives 
• Short and Long Term Risks 

• Potential Solutions 
• Equitable 
• Consistent 
• Fair 
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Background – De-contracted Levels on T-South 

• Fundamentals in the marketplace have led to a low level 
of firm contracted capacity on the T-South system.   

Slide 3 
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Background – T-South Flows 
• Despite low contracting levels, demand during the 

winter can increase close to Spectra’s maximum pipeline 
capacity. 
 

Slide 4 
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Background – Potential of Additional Demand 

• Below graph shows the existing pipeline infrastructure 
can’t meet this additional demand (ie/ 300 MMcf/day). 

Slide 5 
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Business Risks and Challenges 

Long Term 
 

• New Industrial Projects were able to lock in firm 
contracted capacity instead of underwriting new 
regional infrastructure. 

• Risk of Industrial customers without adequate 
transportation or gas supply, or paying significantly 
higher commodity prices at Huntingdon. 

• FEI runs the risk that Industrial customers will come 
back to bundled service. 

Slide 6 
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Business Risks and Challenges 

Short Term 
 

• FEI picked up additional 75 TJs/day of firm T-South 
capacity. 

• Uncertainty remains how the marketplace will play 
out. 

• Even when FID’s are made, the market will still not see 
the new demand for awhile. 

• As a result, FEI may be long transportation capacity in 
the short term. 

Slide 7 
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Tariff Consideration 

Section 26 discusses the stipulations for customers 
who have acquired Gas under a direct purchase 
agreement and later wish to return to the system Gas 
supply of FortisBC. 
 
•  FortisBC may require that the Customer provide FortisBC up to one Year’s written 

notice before the date on which the Customer wishes to return to system Gas supply. 
 

• FortisBC will supply the Customer with system Gas when the Customer wishes to return 
to system Gas supply if FortisBC is able to secure additional Gas supply and 
transportation to accommodate the Customer. 
 

• FortisBC may, subject to BCUC approval, charge the Customer for any costs associated 
with the Customer returning to system Gas supply. Such costs may include, among 
other things, the costs of securing additional Gas supply and transportation to 
accommodate the Customer.  FortisBC can bill the Customer for such costs as part of the 
regular FortisBC bill for service. 
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Tariff Consideration cont. 

Most industrial customers that choose to return to the system Gas supply of 
FortisBC would fall under Rate Schedule 5.  
  
Under the Tariff’s Conditions of Service for Rate Schedule 5: 
 

• FortisBC will only sell Gas under this Rate Schedule to Customers if 
adequate Gas volumes for such services are available. 

 
• FortisBC will make reasonable efforts to accommodate  a Customer 

on less than 12 months prior notice if FortisBC is able, with such 
shorter notice, to arrange for the firm purchases and transportation 
of Gas for sales under this Rate Schedule 
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⨪ ---------- Forwarded message ---------- 
From: Salbach, Stephanie <Stephanie.Salbach@fortisbc.com> 
Date: Monday, May 30, 2016 
Subject: Transportation Service Offering 
To: Peter Kresnyak <peter@absolute-energy.ca>, Tom Dixon <tom@accessgas.com>, 
"Lewis, Ryan (Ryan.Lewis@altagas.ca)" <Ryan.Lewis@altagas.ca>, "Gerilynne Colwell 
(Gerilynne_colwell@cargill.com)" <Gerilynne_colwell@cargill.com>, Nick Caumanns 
<nick@cascadiaenergy.ca>, "Patti Andersen (Patricia.Andersen@directenergy.com)" 
<Patricia.Andersen@directenergy.com>, "Ron Comfort 
(ron.comfort@huskyenergy.com)" <ron.comfort@huskyenergy.com>, "Coughlin, Becky 
(IGI Resources, Inc.)" <Becky.Meisner@bp.com>, "John Marcinko 
(JMarcinko@justenergy.com)" <JMarcinko@justenergy.com>, "Dalziel, Michael" 
<michael.dalziel@powerex.com>, "jim@seminc.ca" <jim@seminc.ca>, Mary McCordic 
<mary.mccordic@shell.com> 
Cc: "Cumming, Jordan" <Jordan.Cumming@fortisbc.com>, "Hill, Shawn" 
<Shawn.Hill@fortisbc.com>, "Hodgins, Kevin" <Kevin.Hodgins@fortisbc.com>, 
"Braun, Christine" <Christine.Braun@fortisbc.com>, "Richardson, Doug" 
<Doug.Richardson@fortisbc.com> 
 
 
Good Afternoon, 
 
On September 24, 2014, FEI filed a request to amend the 2014/15 Annual Contracting 
Plan (ACP) that was accepted by the Commission in Letter L-53-14, dated October 2, 
2014.  The amendment involved a request for FEI to secure additional Spectra T-South 
transportation capacity, due to the prospect of new incremental industrial load in the 
region.  This new incremental load could result in capacity being unavailable for existing 
customers under the Transportation Service Model.  Additionally, FEI believes these 
customers may have had barriers securing infrastructure in the region and therefore rely 
heavily on the Sumas market (ie/ Sumas buyer).  These customers are exposed to 
potential supply disruptions/price spikes during the winter, when demand exceeds 
pipeline capacity.  As per the 2016/17 ACP filing, FEI has sought BCUC approval to 
assign a portion of this additional pipeline capacity as a temporary service offering for 
transportation customers, under the Transportation Service Model.  Although this 
offering is still subject to BCUC approval, we wanted to provide a breakdown of the 
service offering now, to give you enough time to discuss this service with your 
customers. 
 
Terms and Conditions 
 
This service will require the marketer to follow certain terms and conditions laid out by 
FEI, including the following: 
 
 
•         Marketer must have an active GasEDI and comply with FEI’s credit requirements. 
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•         The service will be based 100% on customer load factor, therefore the customer 
will pay for this pipeline capacity even if it is unutilized on a given day. 
 
•         The marketer will be invoiced a Reservation Charge on a monthly basis.  This 
includes the prevailing demand portion of T-South Long Haul 103m3 Spectra IT rate 
multiplied by 365 days (366 on leap years), divided by 12 months for each month 
invoiced, and multiplied by the daily fixed 103m3 volume. 
 
•         Variable costs including MFT and Carbon charges will also be charged each 
month. 
 
 
There are two options as to how the marketer can elect to participate in the service 
offering: 
 
Option A – Capacity Assignment 
 
Option A would entail FEI assigning the T-South capacity directly to the marketer.  This 
will require the marketer to comply with Spectra’s terms and conditions (ie. credit), as the 
T-South 1-Year Long Haul rate and the monthly variable costs (MFT and Carbon) would 
be invoiced from Spectra directly to the marketer.  Additionally, FEI would invoice the 
marketer the difference between the current Spectra Toll and the Reservation Charge on a 
monthly basis. 
 
Option B – Buy and Sell 
 
Option B requires the marketer to provide the gas to FEI at Station 2 which would then 
be returned at the marketer’s Lower Mainland pool on FEI’s system.  Under this option, 
the marketer would provide fuel in kind month-to-month, and would be invoiced the total 
Reservation Charge and the monthly variable costs (MFT and Carbon) by FEI only. 
 
Next Steps 
 
To participate in this service, the marketer must provide a breakdown of the customers 
requesting the service, the amount of T-South capacity each customer requires, and the 
preferred Option A or B.  Please email Jordan Cumming at 
Jordan.Cumming@fortisbc.com with this required information. This request must be 
provided no later than July 5, 2016.  This will give FEI sufficient time to evaluate the 
capacity requested by each customer. If the total requested capacity exceeds the capacity 
available for this new service, FEI would prorate the capacity requests in a fair and 
equitable manner. 
 
Again, this service offering is dependent on the Commission accepting the 2016/17 
ACP.  Upon approval, FEI will implement the service for the start of the 2016/17 gas 
year, and it could potentially be rolled out for the new rate design for January 1, 
2018.    FEI will confirm with the marketers the customer capacity allocation by August 
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3, 2016. 
 
Thank you, and feel free to email Jordan Cumming, Kevin Hodgins (both copied here), or 
myself if you have any questions. 
 
Stephanie 
 
Stephanie Salbach 
Transportation Services Manager, Energy Supply 
FortisBC Energy Inc. 
Tel: 604-576-7056 
Cell: 604-376-5434* NEW 
Hotline: 604-592-7788 
16705 Fraser Highway 
Surrey, BC V4N 0E8 
 

FEI 2016 Rate Design Application Appendix 10-2

tel:604-576-7056
tel:604-376-5434
tel:604-592-7788


 

Appendix D 
 
 

FEI 2016 Rate Design Application Appendix 10-2



 
<<Date>> 
 
<<Marketer Name>> 
<<Street Address>> 
<<City/Province>> 
<<Postal Code>> 
 
Dear Mr/Mrs. <<Name>>, 
 
Re: Letter Agreement for Assignment of Spectra Energy Corp. (“Spectra Energy”) Firm 

Transportation Service – Southern to the Huntingdon Delivery Area (“T-South 
Huntingdon Delivery”) Capacity from FortisBC Energy Inc. (“FortisBC”) to 
<<Marketer Name>> (the “Marketer”) 

 
This Letter Agreement covers the release of pipeline capacity held by FortisBC on Spectra Energy’s 
British Columbia system, specifically T-South Huntingdon Delivery to Marketer.  This Letter 
Agreement supplements, and forms part of the terms and conditions in the GasEDI Contract for 
Short-Term Sale and Purchase of Natural Gas between FortisBC and <<Marketer Name>> 
(“GasEDI”).  The release of the capacity will be in accordance with terms and conditions in the 
GasEDI and this Letter Agreement.   
 
Service: T-South Huntingdon Delivery (Stn. 2 to Huntingdon delivery area).  The 

capacity to be released from FortisBC represents the total capacity 
allocated by FortisBC to the Marketer for and on behalf of the customers 
identified in Appendix A to this Letter Agreement and who have appointed 
<<Marketer Name>> as their agent pursuant to Notice of Appointment of 
Shipper Agent under the applicable FortisBC Transportation Service Rate 
Schedule.     

 
Releasing Party: FortisBC Energy Inc.  
 
Acquiring Party:  <<Marketer Name>> 
 
Capacity:  _______ 103m3 (approximately ______ GJ) 
 
Term:   November 1, 2016 through October 31, 2017 
 
Variable Charges: <<Marketer Name>> to pay all variable charges to Spectra Energy 

including Motor Fuel Tax and Carbon Tax, pursuant to Spectra Energy’s 
toll schedules applicable to the T-South Huntingdon Delivery 

 
Spectra Energy Toll: <<Marketer Name>> to pay T-South Huntington Delivery 5 Year Toll to 

Spectra Energy pursuant to Spectra Energy’s toll schedules applicable to 
the T-South Huntingdon Delivery 

 
FortisBC Reservation Each month during the Term specified above, FortisBC will invoice 
Charge: <<Marketer Name>> a Reservation Charge which includes the difference 

between Spectra Energy’s T-South Huntingdon Delivery 5 Year Toll and 
the prevailing T-South Huntingdon Delivery 103m3 Spectra Energy 
Interruptible Transportation Service rate published by Spectra Energy in its 
toll schedules for each specific month multiplied by 365 days, divided by 12 
months and multiplied by the daily fixed 103m3 capacity 
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This Letter Agreement is subject to the terms and conditions that have been set forth by Spectra 
Energy with regards to the assignment, allocation or release of firm gas transportation service rights 
to another party done on a temporary basis.   
 
Please indicate your acceptance of the terms and conditions contained in this Letter Agreement by 
signing in the appropriate spaces provided below. 
 
 
FortisBC Energy Inc.    <<Marketer Name>>. 
 
_________________________   __________________________ 
Shawn Hill     <<Name>> 
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GENERAL TERMS AND CONDITIONS AND  
RATE SCHEDULES 
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PROPOSED GENERAL TERMS AND CONDITIONS 
EFFECTIVE JUNE 1, 2018 (BLACKLINED) 

 
 



 

 
 
 
 
 
 

FORTISBC ENERGY INC. 
 
 

GENERAL TERMS AND CONDITIONS 
 
 
 
 
 
  
 
 
 
 
 

THESE GENERAL TERMS AND CONDITIONS ARE EFFECTIVE JUNE 1, 2018 
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Definitions 

Unless the context indicates otherwise, in the General Terms and Conditions of FortisBC Energy 
and in the rate schedules of FortisBC Energy the following words have the following meanings: 
 
Application Charge Means the applicable charges as set out in the Standard Charges 

Schedule. 
  

Basic Charge Means a fixed charge required to be paid by a Customer for Service 
as specified in the applicable Rate Schedule, or the prorated daily 
equivalent charge – calculated on the basis of a 365.25-day year (to 
incorporate the leap year), and rounded to four decimal places. 
 

Biogas Means raw gas substantially composed of methane that is produced 
by the breakdown of organic matter in the absence of oxygen. 
 

Biomethane Means Biogas purified or upgraded to pipeline quality gas, also 
referred to as renewable natural gas. 
 

Biomethane Service Means the Service provided to Customers under Rate Schedules 1B 
for Residential Biomethane Service, 2B for Small Commercial 
Biomethane Service, 3B for Large Commercial Biomethane Service, 
5B for General Firm Biomethane Service, 11B for Large Volume 
Interruptible Biomethane Service, 30 for Off-System Interruptible 
Biomethane Sales, or Long Term Biomethane Contracts.  
 

British Columbia 
Utilities Commission 

Means the British Columbia Utilities Commission constituted under 
the Utilities Commission Act of British Columbia and includes and is 
also a reference to 
 

(a) any commission that is a successor to such commission, and 

(b) any commission that is constituted pursuant to any statute 
that may be passed which supplements or supersedes the 
Utilities Commission Act of British Columbia. 
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Business Day Means a Day that commences on other than a Saturday, a Sunday, 
or a statutory holiday in the Province of British Columbia. 
 

Carbon Offsets Means the number of metric tons of carbon dioxide or its equivalent 
volume in other greenhouse gas(es) that FortisBC Energy may 
purchase as a mechanism to balance demand-supply for 
Biomethane in the event of an undersupply of Biomethane in order to 
retain the greenhouse gas reductions that Customers would have 
received from Biomethane supply.   
 

CNG Means compressed natural gas. 
 

CNG Service Means compression and dispensing service for CNG as set out in 
Section 12B.1 (CNG Service and LNG Service). 
 

Commercial Service Means the provision of firm Gas supplied to one Delivery Point and 
through one Meter Set for use in approved appliances in 
commercial, institutional or small industrial operations. 
 

Commodity Cost 
Recovery Charge 

Means the commodity cost recovery charge defined in the Table of 
Charges of the applicable FortisBC Energy Rate Schedules. 
 

Commodity 
Unbundling Service 

Means the service provided to Customers under Rate Schedule 1U 
for Residential Commodity Unbundling Service, Rate Schedule 2U 
for Small Commercial Commodity Unbundling Service and Rate 
Schedule 3U for Large Commercial Commodity Unbundling Service. 
 

Conversion Factor Means a factor, or combination of factors, which converts gas meter 
data to Gigajoules or cubic metres for billing purposes. 
 

Customer Means a Person who is being provided Service or who has filed an 
application for Service with FortisBC Energy that has been 
approved by FortisBC Energy. 
 

Day Means any period of 24 consecutive Hours beginning and ending at 
7:00 a.m. Pacific Standard Time or as otherwise specified in the 
applicable Service Agreement. 
 

Delivery Charge Means the delivery charge defined in the Table of Charges of the 
applicable Rate Schedules. 
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Delivery Point Means the outlet of the Meter Set unless otherwise specified in the 
applicable Service Agreement. 
 

Delivery Pressure Means the pressure of the Gas at the Delivery Point. 
 

Financing 
Agreement 

Means an agreement under which FortisBC Energy provides 
financing to a Customer for improving the energy efficiency of a 
Premises, or a part of a Premises. 
 

First Nations Means those First Nations that have attained self-government status 
pursuant to self-government agreements entered into with the 
Government of Canada and validly enacted self-government 
legislation in Canada. 
 

FortisBC Energy Means FortisBC Energy Inc., a body corporate incorporated 
pursuant to the laws of the Province of British Columbia under 
number 0778288. 
 

FortisBC Energy 
System 

Means the Gas transmission and distribution system owned and 
operated by FortisBC Energy, as such system is expanded, 
reduced or modified from time to time. 
 

  
Franchise Fees 
 

Has the same meaning as Municipal Operating Fees. 
 

Gas Means natural gas (including any added odorant), propane and 
Biomethane.  
 

Gas Service Means the delivery of Gas through a Meter Set. 
 

General Terms and 
Conditions 
 

Means these general terms and conditions of FortisBC Energy from 
time to time approved by the British Columbia Utilities Commission. 
 

Gigajoule Means a measure of energy equal to one billion joules. 
 

Heat Content Means the quantity of energy per unit volume of Gas measured 
under standardized conditions and expressed in megajoules per 
cubic metre (MJ/m3). 
 

Hour Means any consecutive 60 minute period. 
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Hydronic Heating 
System 

Means a heating / cooling system where water is heated or cooled 
and where hot water is distributed through pipes to radiators or to 
another style of water-to-air heat exchanger. 
 

Landlord Means a Person who, being the owner of real property, or the agent 
of that owner, who has leased or rented the property to a Tenant. 
 

LNG Means liquefied natural gas (LNG). 
 

LNG Service Means LNG fueling and fuel storage and dispensing service as set 
out in Section 12B.1 (CNG Service and LNG Service). 
 

Loan Means the principal amount of financing provided by FortisBC 
Energy to a Customer, plus interest charged by FortisBC Energy on 
the amount of financing and any applicable fees and late payment 
charges. 
 

Long Term 
Biomethane 
Contract 

A long term contract entered into between FortisBC Energy and a 
Customer for Biomethane Service, filed as a tariff supplement, for a 
term of no less than five Years and no greater than ten Years, and 
for a commitment to purchase no less than 60,000 Gigajoules in 
aggregate over the term of the contract. 
 

Main Means pipe(s) used to carry Gas for general or collective use for the 
purposes of distribution. 
 

Main Extension Means an extension of one of FortisBC Energy's mains with low, 
distribution, intermediate or transmission pressures, and includes 
tapping of transmission pipelines, installing any required pressure 
regulating facilities and upgrading of existing Mains or pressure 
regulating facilities on private property. 
 

Marketer Means a Person who has entered into an agreement to supply a 
Customer under Commodity Unbundling Service. 
 

Meter Set Means an assembly of FortisBC Energy owned metering, including 
any ancillary equipment and piping. 
 

Month or Monthly Means a period of time, for billing purposes, of 27 to 34 consecutive 
Days. 
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Municipal Operating 
Fees 

Means the monies payable by FortisBC Energy to municipalities 
and First Nations 
 
(a) for the use of the streets and other property to construct and 

operate the utility business of FortisBC Energy within  
municipalities and First Nations lands (formerly, reserves 
within the Indian Act), 

(b) relating to the revenues received by FortisBC Energy for 
Gas consumed within municipalities and First Nations lands 
(formerly, reserves within the Indian Act), or 

(c) relating, where applicable, to the value of Gas transported 
by FortisBC Energy through municipalities and First Nations 
lands (formerly, reserves within the Indian Act). 

Other Service Means the provision of Service other than Gas Service including, 
but not limited to rental of equipment, natural gas vehicle fuel 
compression, alterations and repairs, merchandise purchases, and 
financing. 
 

Other Service 
Charges 

Means charges for rental, natural gas vehicle fuel compression 
service, damages, alterations and repairs, financing, insurance and 
merchandise purchases, and late payment charges, Municipal 
Operating Fees, Provincial Sales Tax, Goods and Services Tax or 
other taxes related to these charges. 
 

Person Means a natural person, partnership, corporation, society, 
unincorporated entity or body politic. 
 

Premises Means a building, a separate unit of a building, or machinery 
together with the surrounding land. 
 

Profitability Index Means the revenue to cost ratio comparing the revenues expected 
from:  a Main Extension, a connection to a Customer of Rate 
Schedule 3 or a Customer of a Rate Schedule numbered higher 
than Rate Schedule 3, or a connection to a Service Header 
(including Vertical Subdivisions), to the expected costs over a 
period of time of 40 Years. 
 

Rate Schedule Means a schedule attached to and forming part of these General 
Terms and Conditions, which sets out the charges for Service and 
certain other related terms and conditions for a class of Service. 
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Residential 
Premises 

Means the Premises of a single Customer, whether single family 
dwelling, separately metered single-family townhouse, rowhouse, 
condominium, duplex or apartment, or single-metered apartment 
blocks with four or less apartments. 
 

Residential Service Means firm Gas Service provided to a Residential Premises. 
 

Rider Means an additional charge or credit attached to a rate. 
 

Seasonal Service Means firm Gas Service provided to a Customer during the period 
commencing April 1st and ending November 1st. 
 

Service Means the provision of Gas Service or other service by FortisBC 
Energy. 
 

Service Agreement Means an agreement between FortisBC Energy and a Customer 
for the provision of Service. 
 

Service Area Has the meaning set out at the end of the Definitions in these 
General Terms and Conditions. 
 

Service Header Means a Gas distribution pipeline located on private property 
connecting three or more Service Lines or Meter Sets to a Main. 
 

Service Line Means that portion of FortisBC Energy's gas distribution system 
extending from a Main or a Service Header to the inlet of the Meter 
Set.  In case of a Vertical Subdivision, or multi-family housing 
complex, the Service Line may include the piping from the outlet of 
the Meter Set to the Customer's individual Premises, but not within 
the Customer's individual Premises. 
 

Service Line Cost 
Allowance 

Means the service line cost allowance as set out in the Standard 
Charges Schedule. 
 

Service Related 
Charges 

Means service related charges Including, but are not limited to, 
application charges, Municipal Operating Fees, and late payment 
charges, plus Provincial Sales Tax, Goods and Service Tax, or 
other taxes related to these charges. 
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Standard Charges 
Schedule 

Means the schedule attached to and forming part of the General 
Terms and Conditions which lists the various charges relating to 
Service provided by FortisBC Energy as approved from time to time 
by the British Columbia Utilities Commission. 
 

Storage and 
Transport Charge 

Means the storage and transport charge defined in the Table of 
Charges of the applicable Rate Schedules. 
 

System Extension 
Fund Pilot 

Means the fund available from FortisBC Energy, for the period 
beginning January 1, 2017 and ending December 31, 2020, to 
provide assistance to eligible new Customers who are required to 
pay a contribution in aid of construction in order for a system 
extension to proceed as set forth in these General Terms and 
Conditions. 

  
Temporary Service Means the provision of Service for what FortisBC Energy 

determines will be a limited period of time. 
 

Tenant Means a Person who has the temporary use and occupation of real 
property owned by another Person. 
 

Thermal Energy Means thermal energy supplied by a Gas fired hydronic heating 
system (where hydronic heating is the primary heating source), and 
measured by a thermal meter, to premises of a Vertical Subdivision 
where the thermal meter is used to apportion the Gigajoules of Gas 
consumed by the Gas fired hydronic heating system among the 
Premises in the Vertical Subdivision. 
 

Thermal Metering Means thermal / heat meters to measure the energy which, in a 
heat-exchange circuit, is absorbed or given up by the heat 
conveying liquid.  The thermal / heat meter indicates the quantity of 
heat in legal units. 
 

Unauthorized 
Transportation 
Service 

Means any transportation service utilized in excess of the curtailed 
quantity specified in any notice to interrupt or curtail transportation 
service. 
 

Vertical Subdivision Means a multi-storey building that has individually metered units 
and a common Service Header connecting banks of meters, 
typically located on each floor. 
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103m3 Means 1,000 cubic metres. 
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Service Areas 

These General Terms and Conditions refer to the following major Service Areas:  Mainland and 
Vancouver Island (and where applicable, more specifically Lower Mainland, Inland, Columbia 
and Whistler) and Fort Nelson. 
 
Mainland and 
Vancouver 
Island Service 
Area 

Means the areas including, but not limited to, the following locations and 
surrounding areas of 
 
100 Mile House MacKenzie 
108 Mile House Maple Ridge 
150 Mile House Matsqui 
Abbotsford Merritt 
Anmore Merville 
  
Armstrong Metchosin 
Ashcroft Midway 
Bear Lake Mill Bay 
Belcarra Mission 
Black Creek Montrose 
  
Brentwood Bay Nanaimo 
Burnaby Nanoose Bay 
Cache Creek Naramata 
Campbell River Nelson 
Castlegar New Westminster 
  
Cedar  North Cowichan 
Central Saanich  North Saanich 
Chase  North Vancouver City 
Chemainus  North Vancouver District 
Chetwynd  Oak Bay 
  
Chilliwack Okanagan Falls 
Christina Lake Oliver 
Clinton Osoyoos 
Cobble Hill Oyama 
Coldstream Parksville 
  
Collettville Peachland 
Colwood Penticton 
Comox Pitt Meadows 
Coombs Port Alberni 

Deleted:  of FortisBC Energy…refer to the ... [5]
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Moved (insertion) [4] ... [12]

Moved (insertion) [12] ... [13]

Moved (insertion) [6] ... [14]

Moved (insertion) [7] ... [15]

Moved (insertion) [13] ... [16]
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Deleted: Chilliwack
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Coquitlam Port Coquitlam 
  
Courtenay Port Moody 
Cowichan Bay Powell River 
Craigmont Prince George 
Cranbrook Princeton 
Creston Qualicum Beach 
  
Crofton Quesnel 
Cumberland Revelstoke 
Delta Richmond 
Duncan Roberts Creek 
Elkford Robson 
  
Esquimalt Rossland 
Falkland Royston 
Ferguson Lake Saanich 
Fernie Saanichton 
Fruitvale Salmo 
  
Galloway Salmon Arm 
Gibralter Mines Savona 
Gibsons Sechelt 
Grand Forks Shawnigan Lake 
Greenlake Shelley 
  
Greenwood Sidney 
Halfmoon Bay Sooke 
Harrison Hot Springs Sorrento 
Hedley Spallumcheen 
Highlands Sparwood 
  
Hixon Squamish 
Honeymoon Creek Summerland 
Hope Surrey 
Hudson’s Hope Trail 
Jaffray Vancouver 
  
Kamloops Vernon 
Kelowna Victoria 
Kent View Royal 
Keremeos Warfield 
Kimberley West Vancouver 
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Moved down [25]: Salmon Arm
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Moved down [27]: Savona
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Moved down [30]: Spallumcheen

Moved (insertion) [31] ... [38]
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Moved down [36]: Summerland
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Moved down [47]: Williams Lake

Moved (insertion) [40] ... [54]

Moved down [48]: Winfield

Deleted: ¶ ... [55]
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Lac La Hache Westbank 
Ladysmith Westwold 
Lakeview Heights Whistler 
Langford White Rock 
Langley City Williams Lake 
  
Langley District Winfield 
Lantzville Woodsdale 
Lazo Yahk 
Logan Lake  
Lumby  

   
   

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

Moved (insertion) [42] ... [59]

Moved down [50]: Yahk

Moved (insertion) [43] ... [60]

Moved (insertion) [45] ... [61]

Moved (insertion) [47] ... [62]

Moved (insertion) [48] ... [63]

Moved (insertion) [49] ... [64]

Moved (insertion) [50] ... [65]

Moved up [1]: MacKenzie

Moved up [3]: Maple Ridge
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Inserted Cells ... [68]
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Deleted: Campbell River

Moved up [12]: Mill Bay

Deleted: Cedar

Moved up [13]: Nanaimo

Deleted: Central Saanich

Moved up [14]: Nanoose Bay

Deleted: Chemainus

Moved up [15]: North Cowichan

Deleted: Cobble Hill

Moved up [16]: North Saanich

Deleted: Colwood

Moved up [17]: Oak Bay

Deleted: Comox

Moved up [18]: Parksville

Deleted: Coombs

Deleted: Port Alberni

Deleted: Courtenay

Moved up [19]: Powell River

Deleted: Cowichan Bay

Moved up [20]: Qualicum Beach

Deleted: Crofton

Moved up [21]: Roberts Creek

Deleted: Cumberland

Moved up [22]: Royston

Deleted: Delta

Moved up [24]: Saanich

Deleted: Duncan

Moved up [26]: Saanichton

Deleted: Errington

Moved up [31]: Sechelt

Deleted: Esquimalt

Moved up [32]: Shawnigan Lake

Deleted: Gibsons

Moved up [35]: Sidney
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Fort Nelson 
Service Area 

Means the areas including, but not limited to, the following locations and 
surrounding areas of 
 

 Fort Nelson  
 Prophet River  

Deleted: Halfmoon Bay

Deleted: Sooke

Deleted: Highlands
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1. Application Requirements 

1.1 Requesting Services  

A Person requesting FortisBC Energy: 

(a) to provide Gas Service; 

(b) to provide a new Service Line; 

(c) to re-activate an existing Service Line; 

(d) to transfer an existing account; 

(e) to change the type of Service provided; or 

(f) to make alterations to an existing Service Line or Meter Set; 

must apply to FortisBC Energy at any of its office locations in person, by mail, by 
telephone, by facsimile or by other electronic means. 

1.2 Required Documents 

An applicant for: 

(a) Residential Service may be required to sign an application and a Service 
Agreement provided by FortisBC Energy; 

(b) Commercial Service may be required to sign an application and a Service 
Agreement provided by FortisBC Energy; or 

(c) Service on Rate Schedules that are not for Residential Service or for Commercial 
Service must sign the applicable Service Agreement provided by FortisBC 
Energy. 

1.3 Separate Premises / Businesses 

If an applicant is requesting Service from FortisBC Energy at more than one Premises, 
or for more than one separately operated business, the applicant will be considered a 
separate Customer for each of the Premises and businesses.  For the purposes of this 
provision, FortisBC Energy will determine whether or not any building contains one or 
more Premises or any business is separately operated. 

1.4 Required References 

FortisBC Energy may require an applicant for Service to provide reference information 
and identification acceptable to FortisBC Energy. 
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1.5 Rental Premises 

In the case of rental Premises, FortisBC Energy may: 

(a) require a Landlord who wishes FortisBC Energy to contract directly with a Tenant 
to enter into an agreement with FortisBC Energy whereby the Landlord assumes 
responsibility for that Tenant’s non-payment for Service to the Premises; 

(b) contract directly with the Landlord as a Customer of FortisBC Energy with 
respect to any or all Services to the Premises; or 

(c) contract directly with each Tenant as a Customer of FortisBC Energy. 

1.6 Refusal of Application 

FortisBC Energy may refuse to accept an application for Service for any of the reasons 
listed in Section 23 (Discontinuance of Service and Refusal of Service). 
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2. Agreement to Provide Service 

2.1 Service Agreement 

The agreement for Service between a Customer and FortisBC Energy will be: 

(a) the oral or written application of the Customer which has been approved by 
FortisBC Energy and which is deemed to include the General Terms and 
Conditions; or 

(b) a Service Agreement signed by the Customer. 

2.2 Customer Status 

A Person becomes a Customer of FortisBC Energy when FortisBC Energy: 

(a) approves the Person's application for Service; or 

(b) provides Service to the Person. 

A Person who is being provided Service by FortisBC Energy but who has not applied for 
Service will be served in accordance with these General Terms and Conditions. 

2.3 No Assignment / Transfer 

A Customer may not transfer or assign an agreement for Service without the prior written 
approval of FortisBC Energy. 
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Deleted: consent
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3. Conditions on Use of Service 

3.1 Authorized Consumption  

A Customer must not increase the maximum rate of consumption of Gas delivered to it 
by FortisBC Energy from that which may be consumed by the Customer under the 
applicable Rate Schedule nor significantly change its connected load without the prior 
written approval of FortisBC Energy, which approval will not be unreasonably withheld. 

3.2 Unauthorized Sale / Supply / Use 

A Customer must not sell or supply Gas supplied to it by FortisBC Energy to other 
Persons or use Gas supplied to it by FortisBC Energy for any purpose other than as 
specified in the Service Agreement without the prior written approval of FortisBC Energy, 
at its sole discretion. 
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4. Rate Classification 

4.1 Rate Classification 

Subject to Section 4.2(a) (Special Contracts and Tariff Supplements), a Customer may 
be provided Service under any Rate Schedule for which it meets the applicability criteria 
as set out in the appropriate Rate Schedule. 

4.2 Special Contracts and Tariff Supplements 

In exceptional circumstances, special contracts and tariff supplements may be 
negotiated between FortisBC Energy and the Customer and submitted for British 
Columbia Utilities Commission approval where: 

(a) a minimum rate or revenue stream is required by FortisBC Energy to ensure that 
Service to the Customer is economic; or 

(b) factors such as system by-pass opportunities exist or alternative fuel costs are 
such that a reduced rate is justified to continue to provide the Customer with 
Service. 

4.3 Periodic Review 

FortisBC Energy may: 

(a) conduct periodic reviews of the quantity of Gas delivered and the rate of delivery 
of Gas to a Customer to determine which Rate Schedule applies to the 
Customer; 

(b) change the Customer's charge to the appropriate charge calculated under the 
appropriate Rate Schedule; and 

(c) apply the appropriate Rate Schedule to the Customer. 
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5. Application Charge and Other Charges 

5.1 Application Charge 

An applicant for Service must pay the applicable Application Charge set out in the 
Standard Charges Schedule. 

5.2 Application Charge for Manifold Meters and Vertical Subdivisions 

Where a new Service Line is required to serve more than one Customer at a Premises 
and the Service is provided with Gas meters connected to a meter manifold, the 
applicable Application Charge for manifold meters set out in the Standard Charges 
Schedule will apply.  Where a new Service Header is required to serve a Vertical 
Subdivision, the applicable Application Charge set out in the Standard Charges 
Schedule will apply. 

5.3 Waiver of Application Charge 

The applicable Application Charge: 

(a) will be waived by FortisBC Energy if Service to a Customer is reactivated after it 
was discontinued for any of the reasons described in Section 13.2 (Right to 
Restrict); and 

(b) may be waived by FortisBC Energy if a Landlord requires Gas Service between 
the time a previous Tenant moves out and a new Tenant moves in, up to a 
maximum of 31 Days. 

5.4 Reactivation Charges 

If: 

(a) Service is terminated: 

(i) at the request of a Customer; or 

(ii) for any of the reasons described in Section 23 (Discontinuance of Service 
and Refusal of Service); or 

(iii) to permit Customers to make alterations to their Premises; and 

(b) the same Customer or the spouse, employee, contractor, agent or partner of the 
same Customer requests reactivation of Service to the Premises within one Year, 
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the applicant for reactivation must pay the greater of: 

(i) the costs FortisBC Energy incurs in de-activating and re-activating the 
Service at the rates set out in the Standard Charges Schedule, or  

(ii) the sum of the minimum charges set out in the applicable Rate Schedule 
which would have been paid by the Customer between the time of 
termination and the time of reactivation of Service. 

5.5 Identifying Load or Premises Served by Meter Sets 

If a Customer requests FortisBC Energy to identify the Meter Set that serves the 
Premises and/or load after the Meter Set was installed, the Customer will pay the cost 
FortisBC Energy incurs in re-identifying the Meter Set where:  

(a) the Meter Set is found to be properly identified; or  

(b) the Meter Set is found to be improperly identified as a result of Customer activity, 
including: 

(i) a change in the legal civic address of the Premises; 

(ii) renovating or partitioning the Premises; or 

(iii) rerouting Gas lines after the Delivery Point. 

 

Deleted: Fees and 

FEI 2016 Rate Design Application Appendix 11-1



FORTISBC ENERGY INC. GENERAL TERMS AND CONDITIONS 
SECTION 6 

 

 

Order No.:  Issued By:  Diane Roy, Vice-President, Regulatory Affairs 
 
Effective Date: June 1, 2018  Accepted for Filing:    

 
BCUC Secretary:   Original Page 6-1 

Deleted: G-21-14

Deleted: Director

Deleted: Services

Deleted: January 1, 2015

Deleted: September 30, 2016

Deleted: Original signed by Erica Hamilton

Deleted: 3

6. Security for Payment of Bills 

6.1 Security for Payment of Bills 

If a Customer or applicant cannot establish or maintain credit to the satisfaction of 
FortisBC Energy, the Customer or applicant may be required to make a security deposit 
in the form of cash or an equivalent form of security acceptable to FortisBC Energy.  As 
security for payment of bills, all Customers who have not established or maintained 
credit to the satisfaction of FortisBC Energy, may be required to provide a security 
deposit or equivalent form of security, the amount of which may not:  

(a) be less than $50; and 

(b) exceed an amount equal to the estimate of the total bill for the two highest 
consecutive Months consumption of Gas by the applicable Premises. 

6.2 Interest 

FortisBC Energy will pay interest to a Customer on a security deposit at the rate and at 
the times specified in the Standard Charges Schedule.  Subject to Section 6.5 
(Application of Deposit), if a security deposit in whole or in part is returned to the 
Customer for any reason, FortisBC Energy will credit any accrued interest to the 
Customer's account at that time. 

No interest is payable: 

(a) on any unclaimed deposit left with FortisBC Energy after the account for which it 
is security is closed; and 

(b) on a deposit held by FortisBC Energy in a form other than cash.  

6.3 Refund of Deposit  

A security deposit may be returned to the Customer at any time if, according to the 
records of FortisBC Energy, the Customer has at all times during the immediately 
preceding one Year period maintained an account with FortisBC Energy and paid in full 
all amounts when due in accordance with the Service Agreement.  When the Customer 
pays the final bill, FortisBC Energy will refund any remaining security deposit plus any 
accrued interest or cancel the equivalent form of security. 
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6.4 Unclaimed Refund 

If FortisBC Energy is unable to locate the Customer to whom a security deposit is 
payable, FortisBC Energy will take reasonable steps to locate the Customer; but if the 
security deposit remains unclaimed 10 Years after the date on which it first became 
refundable, the deposit, together with any interest accrued thereon, will become the 
absolute property of FortisBC Energy.  

 
6.5 Application of Deposit 

If a Customer's bill, including the Loan amount, is not paid when due, FortisBC Energy 
may apply all or any part of the Customer's security deposit or equivalent form of 
security and any accrued interest toward payment of the bill.  Even if FortisBC Energy 
applies the security deposit or calls on the equivalent form of security, FortisBC Energy 
may, under Section 23 (Discontinuance of Service and Refusal of Service), discontinue 
Service to the Customer for failure to pay for Service on time. 

6.6 Replenish Security Deposit 

If a Customer's security deposit or equivalent form of security is called upon by FortisBC 
Energy towards paying an unpaid bill, the Customer may be required to re-establish the 
security deposit or equivalent form of security before FortisBC Energy will reconnect or 
continue Service to the Customer. 

6.7 Failure to Pay 

Failure to pay a security deposit or to provide an equivalent form of security acceptable 
to FortisBC Energy may, in FortisBC Energy's discretion, result in discontinuance or 
refusal of Service as set out in Section 23 (Discontinuance of Service and Refusal of 
Service). 
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7. Term of Service Agreement 

7.1 Initial Term for Residential and Commercial Service 

If a Customer is being provided Residential Service or Commercial Service, the initial 
term of the Service Agreement:  

(a) when a new Service Line is required will be one Year; or 

(b) when a Main Extension is required, will be for a period of time fixed by FortisBC 
Energy not exceeding the number of Years used to calculate the revenue in the 
Main Extension economic test used in Section 12 (Main Extensions).  

7.2 Initial Term for Gas Service other than Residential or Commercial Service 

If a Customer is being provided Gas Service other than Residential Service or 
Commercial Service, the initial term of the Service Agreement will be as specified in the 
Service Agreement or as specified in the appropriate Rate Schedule. 

7.3 Transfer to Residential or Commercial Service 

If a Customer is being provided Gas Service other than Residential Service or 
Commercial Service and transfers to Residential Service or Commercial Service, the 
initial term of the Service Agreement will be determined by the criteria set out in Section 
7.1 (Initial Term for Residential and Commercial Service).  A Customer may only transfer 
Service from one Rate Schedule to another Rate Schedule once a Year.  

7.4 Renewal of Agreement 

Unless: 

(a) the Service Agreement or the applicable Rate Schedule specifies otherwise;  

(b) the Service Agreement is terminated under Section 8 (Termination of Service 
Agreement);  

(c) a refund has been made under Section 9.2 (Refund of Charges); or 

(d) the Service Agreement is for Seasonal Service;  

the Service Agreement will be automatically renewed at the end of its initial term from 
Month to Month for Residential Service or Commercial Service, and from Year to Year 
for all other types of Gas Service. 
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8. Termination of Service Agreement 

8.1 Termination by Customer 

Unless the Service Agreement or applicable Rate Schedule specifies otherwise, the 
Customer may terminate the Service Agreement after the end of the initial term by giving 
FortisBC Energy at least 48 Hours notice.  

8.2 Continuing Obligation 

The Customer is responsible for, and must pay for, all Gas delivered to the Premises 
and is responsible for all damages to and loss of Meter Sets or other FortisBC Energy 
property on the Premises until the Service Agreement is terminated.  

8.3 Effect of Termination 

The Customer is not released from any previously existing obligations to FortisBC 
Energy under the Service Agreement or under the Financing Agreement by terminating 
the Service Agreement. 

8.4 Sealing Service Line 

After receiving a termination notice for a Premises and after a reasonable period of time 
during which a new Customer has not applied for Gas Service at the Premises, FortisBC 
Energy may seal off the Service Line to the Premises.  

8.5 Termination by FortisBC Energy 

Unless the Service Agreement or applicable Rate Schedule specifies otherwise, 
FortisBC Energy may terminate the Service Agreement for any reason by giving the 
Customer at least 48 Hours written notice. 
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9. Delayed Consumption 

9.1 Additional Charges 

If a Customer has not consumed Gas: 

(a) within 2 Months after the installation of the Service Line to the Customer's 
Premises, FortisBC Energy may charge the minimum charge under the 
appropriate Rate Schedule for each billing period after that; and 

(b) within one Year after installation of the Service Line to the Customer's Premises, 
FortisBC Energy may charge the Customer the full cost of construction and 
installation of the Service Line and Meter Set less the total of the minimum 
charges under the appropriate Rate Schedule billed to the Customer to that date.  

9.2 Refund of Charges 

If a Customer who has paid the charges for a Service Line under Section 9.1(b) 
(Additional Charges) consumes Gas in the second Year after installation of the Service 
Line, FortisBC Energy will refund to the Customer the payments made under Section 
9.1(b) (Additional Charges).  If a refund is made under Section 9.2 (Refund of Charges), 
the term of the Service Agreement will be one Year from the time the Customer begins 
consuming Gas.  

 

FEI 2016 Rate Design Application Appendix 11-1



FORTISBC ENERGY INC. GENERAL TERMS AND CONDITIONS 
SECTION 10 

 

 

Order No.:  Issued By:  Diane Roy, Vice-President, Regulatory Affairs 
 
Effective Date: June 1, 2018  Accepted for Filing:    

 
BCUC Secretary:   Original Page 10-1 

Deleted: G-21-14

Deleted: Director

Deleted: Services

Deleted: January 1, 2015

Deleted: September 30, 2016

Deleted: Original signed by Erica Hamilton

Deleted: 7

10. Service Lines 

10.1 Provided Installation 

If FortisBC Energy's Main is adjacent to the Customer's Premises, FortisBC Energy: 

(a) will designate the location of the Service Lines on the Customer's Premises and 
determine the amount of space that must be left unobstructed around them;  

(b) will install for Rate Schedule 1 and Rate Schedule 2 Customers the Service Line 
from the Main to the Meter Set on the Customer's Premises at no additional cost 
to the Customer provided: 

(i) the Service Line follows the route which is the most suitable to FortisBC 
Energy; 

(ii) the estimated direct cost of the Service Line does not exceed the Service 
Line Cost Allowance set out in the Standard Charges Schedule; and 

(iii) the distance from the front of the Customer's building or machinery to the 
meter does not exceed 1.5 metres; 

(c) will charge Rate Schedule 1 and Rate Schedule 2 Customers for the estimated 
direct construction costs in excess of the Service Line Cost Allowance set out in 
the Standard Charges Schedule; and 

(d) will perform an economic test for Customers of Rate Schedule 3 and Customers 
of Rate Schedules numbered higher than Rate Schedule 3, and for any 
Customers connecting to a Service Header including Vertical Subdivisions, and, 
when the Profitability Index of the test is less than 0.8, will charge the Customer a 
contribution sufficient to achieve a minimum Profitability Index of 0.8.  The 
economic test will be discounted cash flow test, similar to the economic test for 
Main Extensions set out in Section 12 (Main Extensions). 

10.2 Extended Installation 

The Customer may make application to FortisBC Energy to extend the Service Line 
beyond that described in Section 10.1 (Provided Installation) part (b)(iii).  Upon approval 
by FortisBC Energy and agreement for payment by the Customer of the additional costs, 
FortisBC Energy will extend the Service Line only if it is on the route approved by 
FortisBC Energy.  

10.3 Customer Requested Routing 

If: 

(a) FortisBC Energy's Main is adjacent to the Customer's Premises; and
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(b) the Customer requests that its piping or Service Line enter its Premises at a 
different point of entry or follow a different route from the point or route 
designated by FortisBC Energy;  

FortisBC Energy may charge the Customer for all additional costs as determined by 
FortisBC Energy to install the Service Line in accordance with the Customer's request. 

10.4 Temporary Service  

A Customer applying for Temporary Service must pay FortisBC Energy in advance for 
the costs which FortisBC Energy estimates it will incur in the installation and subsequent 
removal of the facilities necessary to supply Gas to the Customer. 

10.5 Winter Construction 

If an applicant or Customer applies for Service which requires construction when, in 
FortisBC Energy's opinion, frost conditions may exist, FortisBC Energy may postpone 
the required construction until the frost conditions no longer exist. 

If FortisBC Energy carries out the construction, the applicant or Customer may be 
required to pay all costs in excess of the Service Line Cost Allowance which are incurred 
due to the frost conditions. 

10.6 Additional Connections 

If a Customer requests more than one Service Line to the Premises, on the same Rate 
Schedule, FortisBC Energy may install the additional Service Line and may charge the 
Customer the applicable Application Charge as well as the full cost (including 
overheads) for the Service Line installation.  FortisBC Energy will bill the additional 
Service Line from a separate meter and account.  If the additional Service Line is 
requested by a spouse, contractor, employee, agent or partner of the existing Customer, 
the same charges will apply. 

10.7 Easement Required 

If an intervening property is located between the Customer's Premises and FortisBC 
Energy's Main, the Customer is responsible for the costs of obtaining an easement in 
favour of FortisBC Energy and in a form specified by FortisBC Energy, for the 
installation, operation and maintenance on the intervening property of all necessary 
facilities for supplying Gas to the Customer. 
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10.8 Ownership 

FortisBC Energy owns the entire Service Line from the Main up to and including the 
Meter Set, whether it is located inside or outside the Customer's Premises.  In case of a 
Vertical Subdivision, or multi-family housing complex, the Service Line may include the 
piping from the outlet of the Meter Set to the Customer’s individual Premises, but not 
within the Customer’s individual Premises.  

10.9 Maintenance 

FortisBC Energy will maintain the Service Line, subject to Section 24.2 (Responsibility 
Before Delivery Point). 

10.10 Supply Cut Off 

If the supply of Gas to a Customer's Premises is cut off for any reason, FortisBC Energy 
is not required to remove the Service Line from the Customer's property or Premises. 

10.11 Damage Notice 

The Customer must advise FortisBC Energy immediately of any damage occurring to the 
Service Line. 

10.12 Prohibition 

A Customer must not construct any permanent structure over a Service Line or install 
any air intake openings or sources of ignition which contravene government regulations, 
codes or FortisBC Energy policies.  

10.13 No Unauthorized Changes 

No changes, extensions, connections to or replacement of, or disconnection from 
FortisBC Energy's Mains or Service Lines, will be made except by FortisBC Energy's 
authorized employees, contractors or agents or by other Persons authorized in writing by 
FortisBC Energy. Any change in the location of an existing Service Line: 

(a) must be approved in writing by FortisBC Energy; and 

(b) will be made at the expense of the Customer if the change is requested by the 
Customer or necessitated by the actions of the Customer. 
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10.14 Site Preparation 

The Customer will be responsible for all necessary site preparation including but not 
limited to clearing building materials, construction waste, equipment, soil and gravel piles 
over the proposed Service Line route to the standards established by FortisBC Energy.  
FortisBC Energy may recover any additional costs associated with delays or site visits 
necessitated by inadequate or substandard site preparation by the Customer. 
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11. Meter Sets and Metering 

11.1 Installation 

In order to bill the Customer for Gas delivered, FortisBC Energy will install one or more 
Meter Sets on the Customer's Premises.  Unless approved by FortisBC Energy, all 
Meter Sets will be located on surrounding land outside of any buildings on the 
Customer's Premises at locations designated by FortisBC Energy. 

11.2 Measurement 

The quantity of Gas delivered to the Premises will be metered using apparatus approved 
by Measurement Canada.  The amount of Gas registered by the Meter Set during each 
billing period will be converted to Gigajoules in accordance with the Electricity and Gas 
Inspection Act (EGI Act) and rounded to the nearest one-tenth of a Gigajoule. 

11.3 Testing Meters 

If a Customer applies for the testing of a Meter Set and: 

(a) the Meter Set is found to be recording incorrectly, EGI Act, the cost of removing, 
replacing and testing the meter will be borne by FortisBC Energy subject to 
Section 24.4 (Responsibility for Meter Set); and 

(b) the Meter Set is found to be recording correctly, as defined by the EGI Act, the 
Customer must pay FortisBC Energy for the cost of removing, replacing and 
testing the Meter Set as set out in the Standard Charges Schedule.  

11.4 Defective Meter Set 

If a Meter Set ceases to register, FortisBC Energy will estimate the volume of Gas 
delivered to the Customer according to the procedures set out in Section 16.6 (Incorrect 
Register). 

11.5 Protection of Equipment  

The Customer must take reasonable care of and protect all Meter Sets and related 
equipment on the Customer's Premises.  The Customer's responsibility for expense, risk 
and liability with respect to all Meter Sets is set out in Section 24.4 (Responsibility for 
Meter Set). 

11.6 No Unauthorized Changes 

No Meter Set will be installed, connected, moved or disconnected except by FortisBC 
Energy's authorized employees, contractors or agents or by other Persons with the prior 
written approval of FortisBC Energy. 
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11.7 Removal of Meter Set 

At the termination of a Service Agreement, FortisBC Energy may disconnect or remove 
a Meter Set from the Premises if a new Customer is not expected to apply for Service for 
the Premises within a reasonable time.  

11.8 Customer Requested Meter Relocation or Modifications 

Any change in the location of a Meter Set or any modifications to the Meter Set, 
including automatic and/or remote meter reading: 

(a) must be approved by FortisBC Energy in writing; and 

(b) will be made at the expense of the Customer if the change or modification is 
requested by the Customer or necessitated by the actions of the Customer.  If 
any of the changes to the Meter Set require FortisBC Energy to incur ongoing 
incremental operating and maintenance costs, FortisBC Energy may recover 
these costs from the Customer through a Monthly charge. 

11.9 Meter Set Consolidations 

A Customer who has more than one Meter Set at the same Premises or adjacent 
Premises may apply to FortisBC Energy to consolidate its Meter Sets.  If FortisBC 
Energy approves the Customer’s application, the Customer will be charged the value for 
all plant abandoned except for Meter Sets that are removed to facilitate Meter Set 
consolidations.  In addition, the Customer will be charged FortisBC Energy’s full costs, 
including overheads, for any abandonment, Meter Set removal and alteration 
downstream of the new Meter Set.  If a new Service Line is required, FortisBC Energy 
will charge the Customer the applicable Application Charge.  In addition, the Customer 
will be required to sign a release waiving FortisBC Energy’s liability for any damages 
should the Customer decide to re-use the abandoned plant downstream of the new 
Meter Set. 

11.10 Delivery Pressure  

FortisBC Energy’s normal Delivery Pressure is 1.75 kPa.  FortisBC Energy may charge 
Customers who require Delivery Pressure at other than the normal Delivery Pressure the 
additional costs associated with providing other than the normal Delivery Pressure. 

11.11 Customer Requested Mobile Service 

The Customer will be charged the cost of providing temporary mobile Gas Service if the 
request for such Service is made by or necessitated by the actions of the Customer. 
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12. Main Extensions 

12.1 System Expansion 

FortisBC Energy will make extensions of its Gas distribution system in accordance with 
system development requirements.  

12.2 Ownership 

All extensions of the Gas distribution system will be the property of FortisBC Energy.  

12.3 Economic Test 

All applications to extend the Gas distribution system to one or more new Customers will 
be subject to an economic test approved by the British Columbia Utilities Commission.  
The economic test will be a discounted cash flow analysis of the projected revenue and 
costs associated with the Main Extension.  The Main Extension will be deemed to be 
economic and will be constructed if the results of the economic test indicate a 
Profitability Index of 0.8 or greater for an individual Main Extension.  

12.4 Revenue 

The projected revenue to be used in the economic test will be determined by FortisBC 
Energy by: 

(a) estimating the number of Customers to be served by the Main Extension; 

(b) establishing consumption estimates for each Customer;  

(c) projecting when the Customer will be connected to the Main Extension; and 

(d) applying the appropriate revenue margins for each Customer's consumption.  

The revenue projection will take into consideration the estimated number and type of 
Gas appliances used.  In addition, the projected revenue from the applicable Application 
Charges will be included.  Only those Customers expected to connect to the Main 
Extension within 5 Years of its completion, or within 10 Years of its completion for the 
Main Extension with a planning horizon longer than 5 Years as determined by FortisBC 
Energy will be considered. 
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12.5 Costs 

The total costs to be used in the economic test include, without limitation: 

(a) the full labour, material, and other costs necessary to serve the new Customers 
including Mains, Service Lines, Meter Sets and any related facilities such as 
pressure reducing stations and pipelines; 

(b) the appropriate allocation of FortisBC Energy's overheads based on the direct 
capital costs for the construction of the Main Extension; 

(c) the incremental operating and maintenance expenses necessary to serve the 
Customers; and 

(d) an allocation of system improvement costs. 

In addition to the costs identified, the economic test will include applicable taxes and the 
appropriate return on investment as approved by the British Columbia Utilities 
Commission.  

In cases where a larger Gas distribution Main is installed to satisfy future requirements, 
the difference in cost between the larger Main and the smaller Main necessary to serve 
the Customers supporting the application may be eliminated from the economic test.  

12.6 Contributions in Aid of Construction 

If the economic test results indicate a Profitability Index of less than 0.8, the Main 
Extension may proceed provided that the shortfall in revenue is eliminated by 
contributions in aid of construction by the Customers to be served by the Main 
Extension, their agents or other parties, or if there are non-financial factors offsetting the 
revenue shortfall that are deemed to be acceptable by the British Columbia Utilities 
Commission.  

FortisBC Energy may finance the contributions in aid of construction for Customers.  
Contributions of less than $100 per Customer may be waived by FortisBC Energy. 
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12.7 Contributions Paid by Connecting Customers 

The total required contribution will be paid by the Customers connecting at the time the 
Main Extension is built.  FortisBC Energy will collect contributions from all Customers 
connecting during the first five Years, or during the first 10 Years (if applicable) after the 
Main Extension is built.  As additional contributions are received from Customers 
connecting to the Main Extension, partial refunds will be made to those Customers who 
had previously made contributions, except those Customers who have received funding 
under Section 12.11 (System Extension Fund Pilot).  At the end of the fifth Year or tenth 
Year (if applicable), all Customers will have paid an equal contribution, after 
reconciliation and refunds. 

For larger Main Extension projects, FortisBC Energy may use the Main Extension 
Contribution Agreement for initial contributions.  Customers will be billed the contribution 
amount after the Main Extension is built.  

12.8 Refund of Contributions 

A review will be performed annually, or more often at FortisBC Energy’s discretion, to 
determine if a refund is payable to all Customers who have contributed to the extension.  

If the review of contributions indicates that refunds are due: 

(a) individual refunds greater than $100 will be paid at the time of the review;  

(b) individual refunds less than $100 will be held until a subsequent review increases 
the refund payable over $100, or until the end of the five-Year contributory 
period;  

(c) no interest will be paid on contributions that are subsequently refunded;  

(d) the total amount of refunds issued will not be greater than the original amount of 
the contribution; and 

(e) if, after making all reasonable efforts, FortisBC Energy is unable to locate a 
Customer who is eligible for a refund, the Customer will be deemed to have 
forfeited the contribution refund and the refund will be credited to the other 
Customers who contributed towards the Main Extension. 

For clarity, no refunds will be due to Customers who receive funding under Section 
12.11 (System Extension Fund Pilot). 
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12.9 Extensions to Contributory Extensions 

When a Main Extension is attached to an existing contributory Main Extension within the 
five-Year contributory period for the existing extension or within the ten-Year contributory 
period for the existing extension (if applicable), the new extension will be evaluated 
using the Main Extension test to determine whether a contribution is required.  A 
prorated portion of the total contribution for the existing contributory extension will be 
assigned to the new extension on the basis of expected use, point of connection, and 
other factors.  Any contributions toward the cost of the existing extension from 
Customers on the new extension will be used to provide partial refunds to the 
contributing Customers on the existing extension, subject to Section 12.11 (System 
Extension Fund Pilot).  The total refunds issued will not exceed the total amount of 
contributions paid by Customers on the existing extension. 

12.10 Security 

In those situations where the financial viability of a Main Extension is uncertain, FortisBC 
Energy may require a security deposit in the form of cash or an equivalent form of 
security acceptable to FortisBC Energy. 

12.11 System Extension Fund Pilot 

FortisBC Energy will budget funds annually for the period beginning January 1, 2017 and 
ending December 31, 2020 to its System Extension Fund Pilot, which is intended to 
provide limited assistance to eligible new Customers who are required to pay a 
contribution in aid of construction of a Main Extension.  

Customers must apply to FEI for funding from the System Extension Fund Pilot. 

The Customer applying for the System Extension Fund Pilot must meet the following 
requirements: 

(a) The Customer must be located within FortisBC Energy’s Mainland and 
Vancouver Island Service Area;  

(b) The Customer’s Premises must be a separately metered single-family dwelling or 
townhouse, that is the Customer’s principal residence and is occupied for the 
majority of the year; and  

(c) The result of the economic test for the Main Extension must indicate a 
Profitability Index of greater than 0.2 and less than 0.8, indicating that a 
contribution in aid of construction is required by the Customer.
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The number of Customers eligible to receive the System Extension Fund Pilot will be 
limited and the determination of eligibility will be made by FortisBC Energy in its sole 
discretion, acting reasonably.  The maximum System Extension Fund Pilot available to a 
Customer is 50 percent of the required contribution in aid of construction from the 
Customer, up to a maximum of $10,000 per Customer. 

A Main Extension may not proceed until funding has been approved and payment of the 
contribution is paid.  Construction of the Main Extension must commence within nine 
calendar Months of the date FortisBC Energy approves the application for the System 
Extension Fund Pilot.  Customers who provide a contribution in aid of construction for a 
Main Extension and who receive funding from the System Extension Fund Pilot will not 
be eligible for a refund as set forth in Section 12.8 (Refund of Contributions). 
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12A. Section Reserved for Future Use 

[Intentionally left blank] 
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12B. Vehicle Fueling Stations 

12B.1 CNG Service and LNG Service  
FortisBC Energy will provide CNG Service and LNG Service to vehicles in accordance 
with the provisions of this Section 12B (Vehicle Fueling Stations).  

CNG Service or LNG Service will be provided under the terms and conditions of a 
Service Agreement between FortisBC Energy and the Customer.  The Service 
Agreement must comply with the provisions of this Section12B (Vehicle Fueling 
Stations). 

The CNG Service and LNG Service are described below: 

CNG Service will typically consist of:  

(a) installing and maintaining a CNG fueling station, including, but not limited to, the 
compressor, dryer /dehydrator, high pressure storage, dispensing equipment; 
and  

(b) dispensing of CNG.  

LNG Service will typically consist of:  

(a) transport and delivery of the LNG from FortisBC Energy’s LNG facilities to the 
Customer premises by LNG tankers, the charge for which will be determined 
pursuant to Rate Schedule 46;  

(b) installing and maintaining an LNG fueling station, including, but not limited to, the 
storage, vaporizer, pump, dispensing equipment; and 

(c) dispensing of LNG.  

12B.2 Ownership  
All CNG and LNG fueling stations, temporary or permanent, will remain the property of 
FortisBC Energy, regardless of whether they are located on the Customer’s property.  
The ownership includes all components of the fueling station(s).
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12B.3 Cost of Service Recovery  
Customers will be charged a “take-or-pay” rate (i.e. minimum contract demand) under 
the Service Agreement that recovers the present value of the cost of service associated 
with provision of CNG Service or LNG Service over the term of the Service Agreement, 
as calculated pursuant to Section 12B.4 (Calculation of Cost of Service), where the 
minimum contract demand stipulated in the Service Agreement is the forecast 
consumption based on the forecast number of vehicles served by the vehicle fueling 
station.   

12B.4 Calculation of Cost of Service 
The total costs to be used in determining the cost of Service to be recovered from the 
Customer under the Service Agreement include, without limitation: 

(a) the actual capital investment  in the fueling station including any associated 
labour, material, and other costs necessary to serve the Customer, less any 
contributions in aid of construction by the Customer or third parties, grants, tax 
credits or non-financial factors offsetting the full costs that are deemed to be 
acceptable by the British Columbia Utilities Commission; 

(b) depreciation and net negative salvage rates and expenses related to the capital 
assets associated with the vehicle fueling station;  

(c) all operating and maintenance expenses, with no adjustment for capitalized 
overhead, necessary to serve the Customer, escalated annually by British 
Columbia consumer price index  inflation rates as published by BC Stats 
Monthly; and  

(d) an allowance for overhead and marketing costs relating to developing natural gas 
vehicle fueling station agreements to be recovered from the Customer. 

In addition to the costs identified, the cost of Service recovery will include applicable 
property and incomes taxes and the appropriate return on rate base as approved by the 
British Columbia Utilities Commission for FortisBC Energy. 

12B.5 Customer’s Obligation at the Expiration of Initial Term of the Service Agreement 
If, at the expiry of the initial term of an executed Service Agreement, the Customer does 
not wish to renew the Service Agreement, the Customer can terminate the Service 
Agreement provided the Customer agrees to pay any unrecovered capital costs 
(including the positive or negative salvage value) associated with the fueling stations, or 
agrees to similar provisions that permit recovery from the Customer of the remaining un-
depreciated capital costs of the fueling station.  Examples of such provisions include, but 
are not limited to, adjusting the contract rate or adjusting the contract term. 
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13. Interruption of Service 

13.1 Regular Supply 

FortisBC Energy will use its best efforts to provide the constant delivery of Gas and the 
maintenance of unvaried pressures. 

13.2 Right to Restrict 

FortisBC Energy may require any of its Customers, at all times or between specified 
Hours, to discontinue, interrupt or reduce to a specified degree or quantity, the delivery 
of Gas for any of the following purposes or reasons: 

(a) in the event of a temporary or permanent shortage of Gas, whether actual or 
perceived by FortisBC Energy; 

(b) in the event of a breakdown or failure of the supply of Gas to FortisBC Energy or 
of FortisBC Energy's Gas storage, distribution, or transmission systems; 

(c) in order to comply with any legal requirements; 

(d) in order to make repairs or improvements to any part of FortisBC Energy's Gas 
distribution, storage or transmission systems; 

(e) in the event of fire, flood, explosion or other emergency in order to safeguard 
Persons or property against the possibility of injury or damage.  

13.3 Notice 

FortisBC Energy will, to the extent practicable, give notice of its requirements and 
removal of its requirements under Section 13.2 (Right to Restrict) to its Customers by: 

(a) newspaper, radio or television announcement; or 

(b) notice in writing that is: 

(i) sent through the mail to the Customer's billing address; 

(ii) left at the Premises where Gas is delivered; 

(iii) served personally on the Customer; or 

(iv) sent by facsimile or other electronic means to the Customer; or 

(c) oral communication.  
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13.4 Failure to Comply 

If, in the opinion of FortisBC Energy, a Customer has failed to comply with any 
requirement under Section 13.2 (Right to Restrict), FortisBC Energy may, after providing 
notice to the Customer in the manner specified in Section 13.3 (Notice), discontinue 
Service to the Customer. 
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14. Access to Premises and Equipment 

14.1 Access to Premises 

FortisBC Energy will have a right of entry to the Customer's Premises.  The Customer 
must provide free access to its Premises at all reasonable times to FortisBC Energy's 
authorized employees, contractors and agents for the purpose of reading, testing, 
repairing or removing meters and ancillary equipment, turning Gas on or off, completing 
system leakage surveys, stopping leaks, examining pipes, connections, fittings and 
appliances and reviewing the use made of Gas delivered to the Customer, or for any 
other related purpose which FortisBC Energy requires. 

14.2 Access to Equipment 

The Customer must provide clear access to FortisBC Energy's equipment.  The 
equipment installed by FortisBC Energy on the Customer's Premises will remain the 
property of FortisBC Energy and may be removed by FortisBC Energy upon termination 
of Service. 

14.3 Installation of Remote Meter 

If a Customer fails to provide FortisBC Energy with access to the Customer’s Premises 
as set out in Section 14.1 (Access to Premises) or to FortisBC Energy’s equipment as 
set out in Section 14.2 (Access to Equipment), FortisBC Energy will be authorized to 
install a remote meter.  The Customer will be responsible for FortisBC Energy’s full costs 
(including overheads) associated with installing and maintaining the remote meter. 
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15. Promotions and Incentives 

15.1 Promotion of Gas Appliances 

FortisBC Energy may promote, sell, rent, lease, or finance natural gas vehicle 
equipment, Gas appliances and related accessories and services on a cash or finance 
plan basis and make reasonable charges for these Services. 
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eligible Customers located in the City of 
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the energy efficiency improvement to an 
eligible Premises, or a part of an eligible 
Premises.   ¶
<#>Eligible Customers¶
In order to be eligible for the Loan, the 
Customer must: ¶

<#>receive or will receive Service from 
FortisBC Energy;¶
<#>have paid on or before the due date, 
all or all but one of the FortisBC Energy 
bills issued during the twelve Month period 
preceding the date of the application for 
the Loan;¶
<#>as of the date for applying for the Loan, 
have a credit rating of at least 650 on the 
Equifax Beacon rating system (i.e. a credit 
rating of 650 or higher); and ¶
<#>be the lawful owner of an eligible 
Premises evidenced by a copy of the Land 
Title Certificate.  ¶

If the copy of the Land Title Certificate is not 
available, the Customer must give consent to 
FortisBC Energy to conduct a search of the 
Land Title Office to verify ownership.¶
<#>Eligible Premises¶
The Loan is for improving energy efficiency to 
a Premises, or part of a Premises that is a 
residential building of three stories or less 
that occupies no more than 600 square 
meters of ground service, is habitable all 
Year and is:¶

<#>a detached home;¶
<#>a building that is part of a complex of 
side-by-side attached buildings; or¶
<#>a mobile home on a permanent 
foundation.¶

<#>Eligible Energy Efficiency 
Improvements¶
The energy efficiency improvements to a 
Premises or a part of a Premises eligible for 
the Loan must: ¶

<#>fall into one of the following categories:¶... [70]
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16. Billing 

16.1 Basis for Billing 

FortisBC Energy will bill the Customer in accordance with the Customer's Service 
Agreement, the Rate Schedule under which the Customer is provided Service, and the 
fees and charges contained in the General Terms and Conditions.   

The Customer’s payment due under the Financing Agreement under the On-Bill 
Financing Pilot Program, if any, will be billed by FortisBC Inc., will be shown on the 
Customer’s bill for electricity services, and should be treated and paid as part of the 
Customer’s bill for electricity services.   

16.2 Meter Measurement 

FortisBC Energy will measure the quantity of Gas delivered to a Customer using a Meter 
Set and the starting point for measuring delivered quantities during each billing period 
will be the finishing point of the preceding billing period. 

16.3 Multiple Meters 

Gas Service to each Meter Set will be billed separately for Customers who have more 
than one Meter Set on their Premises. 

16.4 Estimates 

For billing purposes, FortisBC Energy may estimate the Customer's meter readings if, for 
any reason, FortisBC Energy does not obtain a meter reading. 

16.5 Estimated Final Reading 

If a Service Agreement is terminated under Section 8.1 (Termination by Customer), 
FortisBC Energy may estimate the final meter reading for final billing. 

16.6 Incorrect Register 

If any Meter Set has failed to measure the delivered quantity of Gas correctly, FortisBC 
Energy may estimate the meter reading for billing purposes, subject to Section 19 (Back-
Billing). 

16.7 Bills Issued 

FortisBC Energy may bill a Customer as often as FortisBC Energy considers necessary 
but generally will bill on a Monthly basis. 
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16.8 Bill Due Dates 

The Customer must pay FortisBC Energy's bill for Service on or before the due date 
shown on the bill which will be: 

(a) the first business Day after the twenty-first calendar Day following the billing date, 
or 

 
(b) such other period as may be agreed upon by the Customer and FortisBC Energy. 

 
16.9 Historical Billing Information 

Customers who request historical billing information may be charged the cost of 
processing and providing the information. 
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17. Thermal Energy 

17.1 All References to Gas 

Will be deemed to include a reference to Thermal Energy.  For example, Gas Service 
will be deemed to include the delivery of Thermal Energy through a Meter Set.  
Notwithstanding the foregoing, the meaning of Gas Distribution System will be deemed 
not to include a hydronic heating system that delivers energy to Residential Service 
Customers but will include the meters that measure the amount of energy by Residential 
Service Customers in a Vertical Subdivision. 
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19. Back-Billing 

19.1 When Required 

FortisBC Energy may, in the circumstances specified in this Section 19 (Back-Billing), 
charge, demand, collect or receive from its Customers in respect of a regulated Service 
rendered  to its Customers a greater or lesser compensation than that specified in the 
Rate Schedules applicable to that Service. 

In the case of a minor adjustment to a Customer's bill, such as an estimated bill or a 
Monthly Payment Plan bill, such adjustments do not require back-billing treatment to be 
applied.  

19.2 Definition 

Back-billing means the rebilling by FortisBC Energy for Services rendered to a Customer 
because the original billings are discovered to be either too high (over-billed) or too low 
(under-billed).  The discovery may be made by either the Customer or FortisBC Energy, 
and may result from the conduct of an inspection under provisions of the federal statute, 
the EGI Act.  The cause of the billing error may include any of the following non-
exhaustive reasons or a combination of them:  

(a) stopped meter; 

(b) metering equipment failure; 

(c) missing meter now found; 

(d) switched meters; 

(e) double metering; 

(f) incorrect meter connections; 

(g) incorrect use of any prescribed apparatus respecting the registration of a meter; 

(h) incorrect meter multiplier; 

(i) the application of an incorrect rate; 

(j) incorrect reading of meters or data processing; 

(k) tampering, fraud, theft or any other criminal act.  
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19.3 Application of Act  

Whenever the dispute procedure of the EGI Act is invoked, the provisions of that Act 
apply, except those which purport to determine the nature and extent of legal liability 
flowing from metering or billing errors.  

19.4 Billing Basis 

Where metering or billing errors occur and the dispute procedure under the EGI Act is 
not invoked, the consumption and demand will be based upon the records of FortisBC 
Energy for the Customer, or the Customer's own records to the extent they are available 
and accurate, or if not available, reasonable and fair estimates may be made by 
FortisBC Energy.  Such estimates will be on a consistent basis within each Customer 
class or according to an agreement for Service with the Customer, if applicable. 

19.5 Tampering / Fraud 

If there are reasonable grounds to believe that the Customer has tampered with or 
otherwise used FortisBC Energy's Service in an unauthorized way, or there is evidence 
of fraud, theft or other criminal acts, or if a reasonable Customer should have known of 
the under-billing and failed to promptly bring it to the attention of FortisBC Energy, then 
the extent of back-billing will be for the duration of the unauthorized use, and the 
provisions of Sections 19.8 (Under-billing) to 19.11 (Changes in Occupancy), below, do 
not apply. 

In addition, the Customer is liable for the direct (unburdened) administrative costs 
incurred by FortisBC Energy in the investigation of any incident of tampering, including 
the direct costs of repair, or replacement of equipment. 

Under-billing resulting from circumstances described above will bear interest at the rate 
normally charged by FortisBC Energy on unpaid accounts from the date of the original 
under-billed invoice until the amount under-billed is paid in full.  

19.6 Remedying Problem 

In every case of under-billing or over-billing, the cause of the error will be remedied 
without delay, and the Customer will be promptly notified of the error and of the effect 
upon the Customer's ongoing bill.  
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19.7 Over-billing 

In every case of over-billing, FortisBC Energy will refund to the Customer all money 
incorrectly collected for the duration of the error; except that, if the date of when the error 
first occurred cannot be determined with reasonable certainty, the maximum refund 
period will be 6 years back from the date the error was discovered.  Simple interest, 
computed at the short-term bank loan rate applicable to FortisBC Energy on a Monthly 
basis, will be paid to the Customer. 

19.8 Under-billing 

Subject to Section 19.5 (Tampering / Fraud), above, in every case of under-billing, 
FortisBC Energy will back-bill the Customer for the shorter of 

(a) the duration of the error;  

(b) six Months for Residential or Commercial Service; and 

(c) one Year for all other Customers or as set out in a special or individually 
negotiated agreement for Service with FortisBC Energy.  

19.9 Terms of Repayment 

Subject to Section 19.5 (Tampering / Fraud), above, in all cases of under-billing, 
FortisBC Energy will offer the Customer reasonable terms of repayment.  If requested by 
the Customer, the repayment term will be equivalent in length to the back-billing period.  
The repayment will be interest free and in equal instalments corresponding to the normal 
billing cycle.  However, delinquency in payment of such instalments will be subject to the 
usual late payment charges.  

19.10 Disputed Back-bills 

Subject to Section 19.5 (Tampering / Fraud), above, if a Customer disputes a portion of 
a back-billing due to under-billing based upon either consumption, demand or duration of 
the error, FortisBC Energy will not threaten or cause the discontinuance of Service for 
the Customer's failure to pay that portion of the back-billing, unless there are no 
reasonable grounds for the Customer to dispute that portion of the back-billing.  The 
undisputed portion of the bill will be paid by the Customer and FortisBC Energy may 
threaten or cause the discontinuance of Service if such undisputed portion of the bill is 
not paid. 
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19.11 Changes in Occupancy 

Subject to Section 19.5 (Tampering / Fraud), above, in all instances where changes of 
occupancy have occurred, FortisBC Energy will make a reasonable attempt to locate the 
former Customer for back-billing.  If, after a period of one Year, such Customer cannot 
be located, the applicable over or under billing will be cancelled. 
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20. Monthly Payment Plan 

20.1 Definitions 

In this Section 20 (Monthly Payment Plan), "Monthly Payment Plan Period" means a 
period of one Year commencing with a normal meter reading date at the Customer’s 
Premises. 

20.2 Application for Plan 

A Customer may apply to FortisBC Energy by mail, by telephone, by facsimile or by 
other electronic means to pay fixed Monthly instalments for Gas delivered to the 
Customer during the Monthly Payment Plan Period. Acceptance of the application will be 
subject to FortisBC Energy finding the Customer's credit to be satisfactory. 

20.3 Monthly Instalments 

FortisBC Energy will fix Monthly instalments for a Customer so that the total sum of all 
the instalments to be paid during the Monthly Payment Plan Period will equal the total 
amount payable for the Gas which FortisBC Energy estimates the Customer will 
consume during the Monthly Payment Plan Period. 

20.4 Changes in Instalments 

FortisBC Energy may, at any time, increase or decrease the amount of Monthly 
instalments payable by a Customer in light of new consumption information or changes 
to the Rate Schedules or the General Terms and Conditions. 

20.5 End of Plan 

Participation in the Monthly Payment Plan may be ended at any time: 

(a) by the Customer giving 5 Days' notice to FortisBC Energy; or 

(b) by FortisBC Energy, without notice, if the Customer has not paid the Monthly 
instalments as required. 

20.6 Payment Adjustment 

At the earlier of the end of the Monthly Payment Plan Period for a Customer or the end 
of the Customer's participation in the Monthly Payment Plan under Section 20.5 (End of 
Plan), FortisBC Energy will: 
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(a) compare the amount which is payable by the Customer to FortisBC Energy for 
Gas actually consumed on the Customer's Premises from the beginning of the 
Monthly Payment Plan period to the sum of the Monthly instalments billed to the 
Customer from the beginning of the Monthly Payment Plan Period, and 

(b) pay to the Customer or credit to the Customer's account any excess amount or 
bill the Customer for any deficit amount payable. 
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21. Late Payment Charge 

21.1 Late Payment Charge 

If the amount due for Service or Service Related Charges on any bill has not been 
received in full by FortisBC Energy or by an agent acting on behalf of FortisBC Energy 
on or before the due date specified on the bill, and the unpaid balance is $15 or more, 
FortisBC Energy may include in the next bill to the Customer the late payment charge 
specified in the Standard Charges Schedule. 

21.2 Monthly Payment Plan 

If the Monthly instalment, Service Related Charges and payment adjustment as defined 
under Section 20.6 (Payment Adjustment) due from a Customer billed under the Monthly 
Payment Plan set out in Section 20 (Monthly Payment Plan) have not been received by 
FortisBC Energy or by an agent acting on behalf of FortisBC Energy on or before the 
due date specified on the bill, FortisBC Energy may include in the next bill to the 
Customer the late payment charge in accordance with Section 21.1 (Late Payment 
Charge) on the amount due. 
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22. Returned Payment Charge 

22.1 Returned Payment Charge 

If a cheque received by FortisBC Energy from a Customer in payment of a bill is not 
honoured by the Customer's financial institution for any reason other than clerical error, 
FortisBC Energy may include a charge specified in the Standard Charges Schedule in 
the next bill to the Customer for processing the returned cheque whether or not the 
Service has been disconnected. 
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23. Discontinuance of Service and Refusal of Service 

23.1 Discontinuance With Notice and Refusal Without Notice 

FortisBC Energy may discontinue Service to a Customer with at least 48 Hours written 
notice to the Customer or Customer's Premises, or may refuse Service for any of the 
following reasons: 

(a) the Customer has not fully paid FortisBC Energy's bill with respect to Services on 
or before the due date; 

(b) the Customer or applicant has failed to pay any required security deposit, 
equivalent form of security, or post a guarantee or required increase in it by the 
specified date; 

(c) the Customer or applicant has failed to pay FortisBC Energy's bill in respect of 
another Premises on or before the due date;  

(d) the Customer or applicant occupies the Premises with another occupant who has 
failed to pay FortisBC Energy's bill, security deposit, or required increase in the 
security deposit in respect of another Premises which was occupied by that 
occupant and the Customer at the same time; 

(e) the Customer or applicant is in receivership or bankruptcy, or operating under the 
protection of any insolvency legislation and has failed to pay any outstanding bills 
to FortisBC Energy; 

(f) the Customer has failed to apply for Service; 

(g) the Customer has failed to pay amounts due under the Financing Agreement on 
or before the due date; or 

(h) the land or portion thereof on which FortisBC Energy's facilities are, or are 
proposed to be, located contains contamination which FortisBC Energy, acting 
reasonably, determines has adversely affected or has the potential to adversely 
affect FortisBC Energy's facilities, or the health or safety of its workers or which 
may cause FortisBC Energy to assume liability for clean-up and other costs 
associated with the contamination.  If FortisBC Energy, acting reasonably, 
determines that contamination is present it is the obligation of the occupant of the 
land to satisfy FortisBC Energy that the contamination does not have the 
potential to adversely affect FortisBC Energy or its workers.  For the purposes of 
this Section, "contamination" means the presence in the soil, sediment or 
groundwater of special waste or another substance in quantities or 
concentrations exceeding criteria, standards or conditions established by the 
British Columbia Ministry of Environment, Lands and Parks or as prescribed by 
present and future laws, rules, regulations and orders of any other legislative 
body, governmental agency or duly constituted authority now or hereafter having 
jurisdiction over the environment. 
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23.2 Discontinuance or Refusal Without Notice 

FortisBC Energy may discontinue without notice or refuse the supply of Gas or Service 
to a Customer for any of the following reasons:  

(a) the Customer or applicant has failed to provide reference information and 
identification acceptable to FortisBC Energy, when applying for Service or at any 
subsequent time on request by FortisBC Energy; 

(b) the Customer has defective pipe, appliances, or Gas fittings in the Premises; 

(c) the Customer uses Gas in such a manner as in FortisBC Energy's opinion: 

(i) may lead to a dangerous situation; or 

(ii) may cause undue or abnormal fluctuations in the Gas pressure in 
FortisBC Energy's Gas transmission or distribution system; 

(d) the Customer fails to make modifications or additions to the Customer's 
equipment which have been required by FortisBC Energy in order to prevent the 
danger or to control the undue or abnormal fluctuations described above under 
part (c); 

(e) the Customer modifies, tampers, other otherwise alters a Meter Set; 

(f) the Customer breaches any of the terms and conditions upon which Service is 
provided to the Customer by FortisBC Energy; 

(g) the Customer fraudulently misrepresents to FortisBC Energy its use of Gas or the 
volume delivered; 

(h) the Customer vacates the Premises; 

(i) the Customer's Service Agreement is terminated for any reason; 

(j) the Customer breaches any of the terms and conditions under a Financing 
Agreement; or 

(k) the Customer stops consuming Gas on the Premises. 

23.3 Application to Former Tariffs  

Section 23.1 (Discontinuance With Notice and Refusal Without Notice), parts (c), (d) and 
(e), apply to bills rendered under these General Terms and Conditions and under the 
following former tariffs:  

(a) Lower Mainland - Gas Tariff; 
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(b) Inland - Gas Tariff B.C.E.C. No. 2;  

(c) Columbia - Gas Tariff B.C.U.C. No.1; 

(d) BC Gas General Terms and Conditions; 

(e) Terasen Gas Inc. General Terms and Conditions; 

(f) FortisBC Energy Inc. General Terms and Conditions Originally Effective March 1, 
2011 and all subsequent amendments up to and including December 31, 2014; 

(g) FortisBC Energy (Vancouver Island) Inc. Gas Tariff Standard Terms and 
Conditions and Rates for Gas Service; and 

(h) FortisBC Energy (Whistler) Inc. Tariff Stating Terms and Conditions and Rates 
for Gas Service.
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24. Limitations on Liability 

24.1 Responsibility for Delivery of Gas 

FortisBC Energy, its employees, contractors or agents are not responsible or liable for 
any loss, damage, costs or injury (including death) incurred by any Customer or any 
Person claiming by or through the Customer caused by or resulting from, directly or 
indirectly, any discontinuance, suspension or interruption of, or failure or defect in the 
supply or delivery or transportation of, or refusal to supply, deliver or transport Gas, or 
provide Service, unless the loss, damage, costs or injury (including death) is directly 
attributable to the gross negligence or wilful misconduct of FortisBC Energy, its 
employees, contractors or agents provided, however that FortisBC Energy, its 
employees, contractors and agents are not responsible or liable for any loss of profit, 
loss of revenues, or other economic loss even if the loss is directly attributable to the 
gross negligence or wilful misconduct of FortisBC Energy, its employees, contractors or 
agents. 

24.2 Responsibility Before Delivery Point 

The Customer is responsible for all expense, risk and liability with respect to: 

(a) the use or presence of Gas before it passes the Delivery Point in the Customer's 
Premises; and 

(b) FortisBC Energy-owned facilities serving the Customer's Premises; 

if any loss or damage caused by or resulting from failure to meet that responsibility is 
caused, or contributed to, by the act or omission of the Customer or a Person for whom 
the Customer is responsible. 

24.3 Responsibility After Delivery Point 

The Customer is responsible for all expense, risk and liability with respect to the use or 
presence of Gas after it passes the Delivery Point.  

24.4 Responsibility for Meter Set  

The Customer is responsible for all expense, risk and liability with respect to all Meter 
Sets or related equipment at the Customer's Premises unless any loss or damage is: 

(a) directly attributable to the negligence of FortisBC Energy, its employees, 
contractors or agents; or 

(b) caused by or resulting from a defect in the equipment. The Customer must prove 
that negligence or defect.
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For greater certainty and without limiting the generality of the foregoing, the Customer is 
responsible for all expense, risk and liability arising from any measures required to be 
taken by FortisBC Energy in order to ensure that the Meter Sets or related equipment on 
the Customer's Premises are adequately protected, as well as any updates or alterations 
to the Service Line(s) on the Customer's Premises necessitated by changes to the 
grading or elevation of the Customer's Premises or obstructions placed on such Service 
Line(s). 

24.5 Customer Indemnification 

The Customer will indemnify and hold harmless FortisBC Energy, its employees, 
contractors and agents from all claims, loss, damage, costs or injury (including death) 
suffered by the Customer or any Person claiming by or through the Customer or any 
third party caused by or resulting from the use of Gas by the Customer or the presence 
of Gas in the Customer's Premises, or from the Customer or Customer's employees, 
contractors or agents damaging FortisBC Energy's facilities. 
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25. Miscellaneous Provisions 

25.1 Taxes 

The rates and charges specified in the applicable Rate Schedules do not include any 
local, provincial or federal taxes, assessments or levies imposed by any competent 
taxing authorities which FortisBC Energy may be lawfully authorized or required to add 
to its normal rates and charges or to collect from or charge to the Customer. 

25.2 Conflicting Terms and Conditions 

Where anything in these General Terms and Conditions conflicts with special terms or 
conditions specified under an applicable Rate Schedule or Service Agreement, then the 
terms or conditions specified under the Rate Schedule or Service Agreement govern. 

25.3 Authority of Agents of FortisBC Energy 

No employee, contractor or agent of FortisBC Energy has authority to make any 
promise, agreement or representation not incorporated in these General Terms and 
Conditions or in a Service Agreement, and any such unauthorized promise, agreement 
or representation is not binding on FortisBC Energy. 

25.4 Additions, Alterations and Amendments 

The General Terms and Conditions, fees and charges, and Rate Schedules may, with 
the approval of the British Columbia Utilities Commission, be added to, cancelled, 
altered or amended by FortisBC Energy from time to time. 

25.5 Headings 

The headings of the Sections set forth in the General Terms and Conditions are for 
convenience of reference only and will not be considered in any interpretation of the 
General Terms and Conditions. 
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26. Direct Purchase Agreements 

26.1 Collection of Incremental Direct Purchase Costs 

Where FortisBC Energy incurs any costs relating to implementing, providing or 
facilitating the direct purchase arrangements of a Customer, agent, broker or marketer, 
FortisBC Energy may, subject to British Columbia Utilities Commission approval, collect 
those costs from the Customer, agent, broker or marketer.  Such costs may include the 
costs of arranging, acquiring or transporting substitute Gas supplies as well as any other 
costs or obligations relating to the direct purchase arrangement that are incurred by 
FortisBC Energy.  FortisBC Energy can bill the Customer for such costs as part of the 
regular FortisBC Energy bill for Service. 

26.2 Direct Purchase Customers Returning to FortisBC Energy System Supply 

Where a Customer has acquired Gas under a direct purchase arrangement and later 
wishes to return to the system Gas supply of FortisBC Energy: 

(a) FortisBC Energy may require that the Customer provide FortisBC Energy up to 
one Year's written notice before the date on which the Customer wishes to return 
to system Gas supply; 

(b) FortisBC Energy will supply the Customer with system Gas when the Customer 
wishes to return to system Gas supply if FortisBC Energy is able to secure 
additional Gas supply and transportation to accommodate the Customer; and 

(c) FortisBC Energy may, subject to British Columbia Utilities Commission approval, 
charge the Customer for any costs associated with the Customer returning to 
system Gas supply.  Such costs may include, among other things, the costs of 
securing additional Gas supply and transportation to accommodate the 
Customer.  FortisBC Energy may bill the Customer for such costs as part of the 
regular FortisBC Energy bill for Service. 
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27. Commodity Unbundling Service 

27.1 Unbundling Service Terms and Conditions 

In the event a Customer enters into a Gas supply contract with a Marketer for 
Commodity Unbundling Service under Rate Schedule 1U, 2U or 3U, the following terms 
and conditions will apply: 

(a) The Customer must sign a notice of appointment of Marketer, in a form 
acceptable to FortisBC Energy, as notification to FortisBC Energy that the 
Marketer has the authority to do what is required with respect to the Customer’s 
enrolment in Commodity Unbundling Service, including entering into the 
necessary Commodity Unbundling Service agreements and related Rate 
Schedules.  Such notice of appointment of Marketer must also authorize 
FortisBC Energy to share with the Marketer certain historical and ongoing 
consumption information and to verify the Commodity Cost Recovery Charge 
used to bill the Customer as directed by the Marketer; 

(b) FortisBC Energy will be entitled to rely solely on communications from the 
Marketer with respect to the enrolment of the Customer in Commodity 
Unbundling Service and with respect to the termination or expiry of any contract 
between the Customer and Marketer; 

(c) FortisBC Energy will bill the Customer a Commodity Cost Recovery Charge 
according to the price indicated by the Marketer.  Such price will be expressed as 
a single fixed price per Gigajoule in Canadian dollars.  Such price will not include 
amounts payable by the Customer to the Marketer for services other than the 
Gas commodity cost.  The price may only be changed by Marketer no more than 
once per Year on the anniversary of the Customer’s enrolment in Commodity 
Unbundling Service with such Marketer.  FortisBC Energy will have no obligation 
to verify that the price communicated by the Marketer is the price agreed to 
between the Customer and the Marketer; 

(d) FortisBC Energy will continue to bill the Customer as per the billing, payment, 
credit and collections policies set out in these General Terms and Conditions; 

(e) The Customer must make payment to FortisBC Energy based on the total 
charges on the bill and under no circumstances will payments be prorated 
between the various charges on the bill.  Payments made by Customers to 
FortisBC Energy pursuant to the bills rendered by FortisBC Energy must be 
made without any right of deduction or set-off and regardless of any rights or 
claims the Customers may have against the Marketer; 
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(f) Non-payment of any amounts designated as Commodity Cost Recovery Charge 
charged on the bill will entitle FortisBC Energy to the same recourse as non-
payment of any other FortisBC Energy Service charges and may result in 
termination of Service by FortisBC Energy in accordance with these General 
Terms and Conditions and any applicable Rate Schedules.  In the event FortisBC 
Energy terminates the Customer’s Service, the subject Customer will be removed 
from the Commodity Unbundling Service.  Should the Customer wish to re-enrol 
in Commodity Unbundling Service, the Customer will be required to re-apply for 
Service with FortisBC Energy as per the then existing General Terms and 
Conditions and then be required to enrol as a new participant in order to be 
eligible for Commodity Unbundling Service;   

(g) FortisBC Energy is not responsible for the terms of any of the Customer’s 
contract(s) with the Marketer.  Provision of Commodity Unbundling Service in no 
way makes FortisBC Energy liable for any obligation incurred by a Marketer vis-
à-vis the Customer or third parties; 

(h) In the event the British Columbia Utilities Commission issues an order to 
FortisBC Energy to return Customers to FortisBC Energy as supplier of last 
resort, the Customer will be returned with no notice to the FortisBC Energy 
standard system supply rate with no interruption of Service upon the then 
applicable terms and conditions of FortisBC Energy system supply Service.  In 
the event there are incremental costs associated with returning the Customer to 
the standard system supply rate, these costs may be recovered by FortisBC 
Energy directly from the Customer; and 

(i) The Customer’s enrolment in Commodity Unbundling Service must be on a 
Premises specific basis. 
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28. Biomethane Service 

28.1 Notional Gas  

Customers  must recognize that the location of generation facilities will determine where 
Biomethane will physically be introduced to the FortisBC Energy System and that 
Customers receiving Biomethane Service may not receive actual Biomethane at their 
Premises, but may instead be contributing to the cost for FortisBC Energy to deliver an 
amount of Biomethane proportionate to the Customer’s Gas usage into the FortisBC 
Energy System. 

28.2 Biomethane Physical Delivery  

Customers located in the vicinity of Biomethane generation facilities may receive 
Biomethane as a component of Gas in such proportion as FortisBC Energy determines 
in its sole discretion. 

28.3 Reduced Supply 

Customers must recognize that the production of Biomethane is subject to biological 
processes and production levels may fluctuate.  Customers registered for Biomethane 
Service for applicable Rate Schedules 1B, 2B, 3B and 5B, agree that in the event that 
Biomethane production does not provide sufficient gas supply, FortisBC Energy may 
purchase Carbon Offsets at a price not to exceed the funding received from Customers 
registered for Biomethane Service. 

28.4 Price Determination 

Customers registered for Biomethane Service will be billed for Gas pursuant to their 
applicable Rate Schedule or Long Term Biomethane Contract.   

(a) For those Customers who have entered into a Service Agreement with FortisBC 
Energy for Biomethane under Rate Schedule 1B, Rate Schedule 2B, Rate 
Schedule 3B, Rate Schedule 5B, or Rate Schedule 11B, the cost of Biomethane 
will be the sum of: 

(i) the British Columbia Utilities Commission approved January 1st 
Commodity Cost Recovery Charge per Gigajoule; 

(ii) the current British Columbia carbon tax applicable to conventional natural 
gas Customers; 

(iii) any other taxes applicable to conventional natural gas sales; and 
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(iv) a premium of $7.00 per Gigajoule.  

(b) For those Customers who have entered into a Long Term Biomethane Contract, 
the cost of Biomethane, at the time the Long Term Biomethane Contract is 
entered into, will be calculated as the highest of; 

(i) a $1.00 per Gigajoule discount from the price determination calculated in 
Section 28.4(a) above; 

(ii) $10.00 per Gigajoule; or 

(iii) in any period beyond year five of a Long Term Biomethane Contract, the 
sum of: 

a. the British Columbia Utilities Commission approved January 1st 
Commodity Cost Recovery Charge per Gigajoule; 

b. the current British Columbia carbon tax applicable to conventional 
natural gas Customers; and 

c. any other taxes applicable to conventional natural gas sales. 

28.5 Biomethane Customers 

Customers registered for Biomethane Service will be charged a Biomethane Energy 
Recovery Charge based on a calculation that will deem the Customer’s Gas usage to be 
a percentage of Biomethane and a percentage of conventional natural gas as elected by 
the Customer and determined by FortisBC Energy.  Applicable Rate Schedules will be 
reviewed and updated quarterly with regard to the price of conventional natural gas and 
updated annually with regard to the price of Biomethane, with rate changes subject to 
British Columbia Utilities Commission approval. 

28.6 Enrolment 

In the event a Customer enters into a Service Agreement with FortisBC Energy for 
Biomethane Service under Rate Schedule 1B, Rate Schedule 2B, Rate Schedule 3B or 
Rate Schedule 5B, the following terms and conditions will apply: 

(a) Notice – the Customer must provide notification to FortisBC Energy that he or 
she wishes to receive Biomethane Service, and FortisBC Energy will provide 
confirmation to the Customer once the Customer is registered for Biomethane 
Service. 

(b) Eligibility – the number of Customers eligible to receive Biomethane Service will 
be limited and the determination of eligibility will be made by FortisBC Energy in 
its discretion, acting reasonably. 
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(c) Change in Rate - Customers registered for Biomethane Service will be charged 
for Gas at the rates set out in Rate Schedule 1B, Rate Schedule 2B, Rate 
Schedule 3B or Rate Schedule 5B.  FortisBC Energy will use reasonable efforts 
to switch Customers to Rate Schedule 1B, Rate Schedule 2B, Rate Schedule 3B 
or Rate Schedule 5B in a timely manner.  However, Rate Schedule 1B, Rate 
Schedule 2B, Rate Schedule 3B or Rate Schedule 5B rates will only be 
commenced on the first day of a Month, therefore, Customers registered for 
Biomethane Service within one (1) week on the last day of a Month may not be 
switched to Rate Schedule 1B, Rate Schedule 2B, Rate Schedule 3B or Rate 
Schedule 5B until five (5) weeks after their registration date. 

(d) Availability of Biomethane Service – Subject to availability specified in each 
applicable Rate Schedule, Biomethane Service is available in all FortisBC 
Energy Service Areas, provided adequate capacity exists on FortisBC Energy’s 
System.  Entry dates for commencing Biomethane Service will be the first day of 
each month.  The number of Customers that may enrol in Biomethane Service 
under the applicable Rate Schedule for a given entry date may be limited.  In the 
event that there is a limit to the total number of Customers that may be enrolled 
in Biomethane Service under the applicable Rate Schedule for a particular entry 
date, enrolments will be processed on a “first come, first served” basis, based on 
the date of application. 

(e) Moving – If a Customer registered for Biomethane Service moves to a new 
Premises where the Biomethane Service remains available under the applicable 
Rate Schedule, that Customer may remain registered for Biomethane Service at 
the new Premises. 

(f) Switching Back to FortisBC Energy Standard Rate Schedule – Customers 
may at any time request to terminate Biomethane Service and be returned to an 
applicable FortisBC Energy Rate Schedule.  On receiving notice that a Customer 
wishes to terminate Biomethane Service, FortisBC Energy will return that 
Customer to the applicable FortisBC Energy Rate Schedule in accordance with 
the FortisBC Energy General Terms and Conditions. 

(g) Switching to a Gas Marketer Contract – Customers may at any time request to 
terminate Biomethane Service and receive their commodity from a Gas Marketer.  
On receiving notice that a Customer has entered into an agreement with a Gas 
Marketer, FortisBC Energy will process this request in accordance with Section 
27 (Commodity Unbundling Service). 

(h) Program Termination – FortisBC Energy reserves the right to remove and/or 
terminate Customers from Biomethane Service at any time. 
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Standard Charges Schedule 

Application Charge 
Existing Installation $15.00 
New Installation $15.00 
New Installation - Manifold Meters $15.00 per meter 
New Installation - Vertical Subdivision $15.00 per meter 

 
Service Line Cost Allowance 

Other than a duplex $2,150.00 
Duplex $4,300.00 

 
Administrative Charges 

 
Late Payment Charge 1.5% per month (19.56% per 

annum) on outstanding balance 
 
Returned Payment Charge $8.00 
 
Interest on Cash Security Deposits 
 

FortisBC Energy will pay interest on cash security deposits at FortisBC Energy's prime 
interest rate minus 2%.  FortisBC Energy’s prime interest rate is defined as the floating 
annual rate of interest which is equal to the rate of interest declared from time to time by 
FortisBC Energy's lead bank as its "prime rate" for loans in Canadian dollars. 

 
Payment of interest will be credited to the Customer's account in January of each Year. 

 
Metering Related Charges 

Meter Testing Charges 

Meters rated at less than or equal to 14.2 m3/Hour $60.00 

Meters rated greater than 14.2 m3/Hour Actual Costs of Removal and 
Replacement 

Reactivation Charges 

Performed During Regular Working Hours $90.00 per hour 

Performed After Regular Working Hours $115.00 per hour 

Deleted: Fees and 

Deleted: Fee

Deleted: 25

Deleted: 25

Deleted: 25

Deleted: 25

Deleted: Dishonoured 
Cheque

Deleted: 20

Deleted: Disputed 

Deleted: Fees
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Appendix 11-2 

SUPPORTING CALCULATIONS FOR THE PROPOSED 
CHANGES TO THE STANDARD FEES AND CHARGES 

 
 



Line Particulars Notes
1
2 Total number of applications charged for new service and changes to existing accounts (moves) in 2015 108,372
3
4 Customer service labour costs related to processing applications for new service and changes to accounts for 2015 981,122$          
5
6 Approximate average customer service labour cost related to processing applications for new service and changes to accounts for 2015 9.05$                Line 4 / Line 2
7
8 TransUnion credit check and ID validation cost per transaction 1.65$               
9
10 Off‐cycle move‐in/move‐out meter cost per transaction 4.50$               
11
12 Approximate Incremental Application Cost  15.20$              Line 6 + Line 8 + Line 10
13
14
15 FEI proposed Application Charge for new and existing customers 15.00$             

Basis for Calculation of

Standard Charges Schedule 

FEI Proposed Application Charge
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Line Particulars Notes
1
2 Returned Payments in 2015
3
4 Returned cheques 215
5 Returned EFTs 3,647 EFTs are related to preauthorized payment plan returns
6 Total Returned Payments 3,862 Line 4 + Line 5
7
8 TD Canada Trust charges and Symcor charges
9 Weighted average per returned payment 1.45$               
10
11 Finance Department Processing Cost
12 Cost of return cheques 2.00$               
13
14 Customer Service Billing Department Processing Cost
15 Cost of return payments 3.91$               
16
17 Total cost of handling a return payment 7.36$                Line 9 + Line 12+ Line 16
18
19 FEI Proposed Return Payment Charge  8.00$               

Based on FEI's weighted average costs for 2015 of handling returned cheques and returned electronic fund transfers (EFT):

Basis for Calculation of

Standard Charges Schedule 

FEI Proposed Returned Payment Charge
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Appendix 11-3 

PROPOSED FEI RATE SCHEDULES  
EFFECTIVE JUNE 1, 2018  

 
To be filed on February 2, 2017 as part of the Supplemental Filing 

 
 



 

Appendix 11-4 

SUPPORTING CALCULATIONS FOR THE PROPOSED 
CHANGE TO THE ADMINISTRATION CHARGE  

 
To be filed on February 2, 2017 as part of the Supplemental Filing 
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FINAL COSA FINANCIAL SCHEDULES 
 
 



FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study
Rate Design Filing_Common Rates_ 2016 Test Year Schedule 1
SUMMARY  (000's)

Line 
No. Particulars Reference Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22A NON‐
BYPASS  RATE 22 FIRM

RATE 22B 
NON‐BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1
2 REVENUE TO COST
3 Revenue at  2016  Existing rates incl. known & measurable changes Line 4 + Line 5 1,312,434$           730,278$            235,076$          694$                358$           7,160$               22,183$              2,456$              192,992$         88,732$          32,504$          
4 Revenue Margin at Proposed 2016  Existing rates incl. known & measurable changes 737,206$              442,632$            123,943$          261$                223$            6,977$                22,183$              2,415$              91,660$           36,698$          10,214$          
5 Total Cost of Gas (included imputed amounts for RS 23, 25 and 27) 575,228$              287,646$            111,133$          433$                135$            183$                   ‐$                    41$                   101,332$         52,034$          22,290$          
6
7 COST OF SERVICE
8 Total Utility Cost of Service Line 9 + Line 10 1,365,206$           792,098$            237,805$          484$                284$           6,791$               21,429$              2,556$              193,900$         86,045$          23,814$          
9 Allocated Cost of Service with all proposals included 789,979$              504,452$            126,672$          51$                  149$            6,608$                21,429$              2,515$              92,568$           34,011$          1,524$            
10 Total Cost of Gas (included imputed amounts for RS 23, 25 and 27) 575,228$              287,646$            111,133$          433$                135$            183$                   ‐$                    41$                   101,332$         52,034$          22,290$          
11
12 SURPLUS / DEFICIT
13 Total Surplus / (Deficit) Line 3 ‐ Line 8 (52,772)$              
14 % Increase to Equal Allocated Costs ‐ Line 13 / Line 4 7.4%
15
16 REVENUES (adjusted to equal COS)
17 Adjusted Revenue at  2016 Rates with known & measurable changes Line 5 + Line 18 1,365,206$           762,946$            244,224$          713$                374$           7,675$               22,183$              2,634$              199,757$         91,441$          33,258$          
18 Adjusted Revenue Margin at 2016  rates incl. known & measurable changes Line 4 x (1 + Line 14) 789,979$              475,300$            133,091$          280$                239$            7,492$                22,183$              2,593$              98,425$           39,406$          10,968$          
19
20 REVENUES (adjusted for R/C ratio's) Line 17 1,365,206$           762,946$            244,224$          713$                374$           7,675$               22,183$              2,634$              199,757$         91,441$          33,258$          
21 COST OF SERVICE (adjusted for R/C ratio's) Line 8 1,365,206$           792,098$            237,805$          484$                284$           6,791$               21,429$              2,556$              193,900$         86,045$          23,814$          
22
23 REVENUE TO COST RATIO
24 Revenue to Cost Ratio before Rebalancing Line 20 / Line 21 100.0% 96.3% 102.7% 147.4% 131.7% 113.0% 103.5% 103.1% 103.0% 106.3% 139.7%
25
26 REVENUE REBALANCING
27 Adjustment 848$                    (1,174)$             13$                  (62)$            ‐$                    (754)$                  ‐$                  1,174$              45$                 (91)$                
28 Total Adjusted Revenue  Line 17 + Line 27 1,365,206$           763,794$            243,049$          727$                313$           7,675$               21,429$              2,634$              200,931$         91,486$          33,167$          
29 Total Adjusted Revenue Margin  Line 18 + Line 27 789,666$              475,836$            131,916$          294$                178$            7,492$                21,429$              2,593$              99,599$           39,452$          10,877$          
30
31 PROPOSED REVENUE TO COST RATIO
32 Margin to Cost Ratio including known and measurable changes Line 29 / Line 9 100.0% 94.4% 104.1% 578.3% 119.0% 113.4% 100.0% 103.1% 107.6% 116.0% 713.6%
33 Revenue to Cost Ratio including known and measurable changes Line 28 / Line 21 100.0% 96.4% 102.2% 150.2% 110.0% 113.0% 100.0% 103.1% 103.6% 106.3% 139.3%
34
35
36 Note: 
37 1. Lines 3, 5, 8, 10, 17, 20 ,21, 28 include the imputed Cost of Gas for Rates 23, 25 and 27. This is shown only for the purposes of presenting the Revenue to Cost Ratios. 
38     Please note that Rates 23, 25 and 27 do not pay for commodity and midstream charges. 
39 2. Rate 4 is a seasonal service and Rates 22 and Rate7/27 are interruptible customer classes. Their rates are not set based on their allocated costs.
40     These rate classes do not drive system capacity additions and therefore, no demand‐related costs are allocated to these customer classes in the COSA Study.
41 3. Revenue Margin includes UAF allocation to rate classes.
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 2
Rate Design Filing_Common Rates_ 2016 Test Year
FUNCTIONALIZATION  (000's)

Line 
No. Particulars Total

Gas Supply 
Operations

LNG 
Storage 
Tilbury

LNG 
Storage 

Mt. Hayes Transmission Distribution Marketing
Customer 
Accounting

1 Total Operating & Maintenance Expense 243,000$       4,116$            15,930$         3,593$           39,307$             104,262$            35,029$         40,763$        
2 Property & Sundry Taxes 63,840$          ‐$                1,956$           371$               21,757$             39,756$              ‐$               ‐$              
3 Depreciation Expense 181,504$       ‐$                20,156$         6,654$           40,532$             105,416$            ‐$               8,746$          
4 Amortization Expense 42,339$          (149)$              2,666$           159$               8,645$               22,225$              8,822$           (29)$              
5 Other Operating Revenue  (95,622)$        ‐$                (39,745)$        (18,039)$        (29,860)$           (5,664)$               ‐$               (2,314)$         
6 Income Tax 44,864$          (256)$              3,217$           1,933$           12,854$             25,656$              812$               648$             
7 Earned Return 310,054$       (1,707)$           32,095$         12,902$         85,787$             171,232$            5,420$           4,326$          
8 Total Cost of Service Margin 789,979$       2,004$            36,274$         7,573$           179,021$          462,883$            50,084$         52,140$        
9
10 Cost of Gas ‐ Commodity & Midstream 477,714$       477,714$       ‐$               ‐$               ‐$                   ‐$                     ‐$               ‐$              
11 Total Utility Revenue Requirement 1,267,693$    479,718$       36,274$         7,573$           179,021$          462,883$            50,084$         52,140$        
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22A NON‐
BYPASS  RATE 22 FIRM

RATE 22B NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Gas Plant in Service
2 Total Gas Plant in Service 6,478,628$            3,675,919$          1,037,726$          368$                  746$                  61,275$              200,317$            23,829$              728,301$          275,120$        7,792$          
3 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                               ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
4 Demand 4,173,666$                     1,786,629$                    766,802$                       ‐$                             405$                            51,914$                       186,034$                     20,111$                       639,649$                   254,888$                ‐$                     
5 Customer 2,304,962$                     1,889,291$                    270,924$                       368$                            340$                            9,360$                          14,283$                       3,718$                          88,652$                     20,232$                   7,792$                 
6
7 Total Accumulated Depreciation (1,812,500)$           (1,073,178)$         (299,599)$            (108)$                (227)$                (19,952)$             (56,810)$             (7,946)$               (211,357)$         (79,703)$         (2,363)$         
8 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                               ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
9 Demand (1,125,078)$                    (514,401)$                      (219,758)$                      ‐$                             (116)$                         (15,043)$                      (52,621)$                      (5,829)$                        (183,098)$                  (72,954)$                 ‐$                     
10 Customer (687,421)$                       (558,776)$                      (79,841)$                        (108)$                         (111)$                         (4,909)$                        (4,189)$                        (2,117)$                        (28,259)$                    (6,748)$                   (2,363)$                
11
12 TOTAL Net Plant 4,666,128$            2,602,741$          738,126$             260$                  518$                  41,323$              143,508$            15,883$              516,944$          195,418$        5,429$          
13 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                               ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
14 Demand 3,048,588$                     1,272,227$                    547,043$                       ‐$                             289$                            36,872$                       133,413$                     14,282$                       456,551$                   181,934$                ‐$                     
15 Customer 1,617,540$                     1,330,514$                    191,083$                       260$                            229$                            4,451$                          10,095$                       1,601$                          60,393$                     13,484$                   5,429$                 
16
17 Contributions In Aid of Construction
18 Total Gas Plant in Service (424,193)$               (261,006)$            (73,056)$              (28)$                   (51)$                   (4,228)$               (14,347)$             (1,644)$               (50,357)$           (18,925)$         (551)$             
19 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                               ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
20 Demand (255,076)$                       (122,057)$                      (52,927)$                        ‐$                             (28)$                             (3,522)$                        (13,267)$                      (1,364)$                        (44,267)$                    (17,643)$                 ‐$                     
21 Customer (169,117)$                       (138,949)$                      (20,129)$                        (28)$                             (23)$                             (706)$                            (1,080)$                        (280)$                            (6,089)$                      (1,282)$                   (551)$                   
22
23 Total Accumulated Depreciation 143,125$                88,445$                24,574$               10$                    17$                      1,377$                4,786$                536$                   16,863$            6,326$            190$               
24 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                               ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
25 Demand 84,745$                          40,482$                          17,627$                         ‐$                             9$                                1,134$                          4,413$                          439$                              14,759$                     5,883$                     ‐$                     
26 Customer 58,379$                          47,964$                          6,947$                            10$                              8$                                244$                              373$                              97$                                2,104$                       444$                        190$                     
27
28 TOTAL Net Plant (281,069)$               (172,561)$            (48,481)$              (18)$                   (34)$                   (2,851)$               (9,562)$               (1,109)$               (33,494)$           (12,599)$         (361)$             
29 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                               ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
30 Demand (170,331)$                       (81,576)$                        (35,300)$                        ‐$                             (19)$                             (2,388)$                        (8,854)$                        (925)$                            (29,509)$                    (11,760)$                 ‐$                     
31 Customer (110,738)$                       (90,985)$                        (13,182)$                        (18)$                             (15)$                             (463)$                            (707)$                            (183)$                            (3,985)$                      (839)$                       (361)$                   
32
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 3
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ CLASSIFICATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22A NON‐
BYPASS  RATE 22 FIRM

RATE 22B NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

33 13 Month Adjustment 3,685$                     2,112$                  673$                     0$                      0$                        49$                      128$                   19$                      505$                  195$                3$                   
34 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                               ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
35 Demand 2,819$                              1,402$                             572$                                ‐$                             0$                                46$                                123$                              18$                                471$                            187$                        ‐$                     
36 Customer 866$                                 709$                                101$                                0$                                0$                                3$                                  5$                                  1$                                  34$                              8$                             3$                         
37
38 Work in Process, no AFUDC 35,156$                  20,145$                6,421$                  1$                      4$                        471$                   1,221$                183$                   4,817$               1,865$            28$                 
39 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                               ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
40 Demand 26,892$                          13,380$                          5,456$                            ‐$                             3$                                438$                              1,170$                          170$                              4,489$                       1,787$                     ‐$                     
41 Customer 8,264$                              6,765$                             965$                                1$                                1$                                33$                                50$                                13$                                328$                            78$                          28$                       
42
43 Unamortized Deferred Charges 24,791$                  21,383$                5,683$                  (29)$                   55$                      (740)$                  (1,236)$               (239)$                  9,599$               (2,758)$           192$               
44 Energy 73,900$                          41,431$                          14,891$                         (28)$                             (10)$                             236$                              900$                              138$                              16,320$                     (116)$                       138$                     
45 Demand (54,337)$                         (23,755)$                        (9,382)$                          ‐$                             60$                              (963)$                            (2,112)$                        (373)$                            (7,651)$                      (3,044)$                   ‐$                     
46 Customer 5,228$                              3,706$                             174$                                (1)$                               5$                                (13)$                               (24)$                               (4)$                                 930$                            401$                        55$                       
47
48 Cash Working Capital 2,129$                     1,298$                  419$                     1$                      1$                        10$                      26$                      4$                        295$                  72$                  4$                   
49 Energy 1,188$                              721$                                268$                                1$                                1$                                ‐$                               ‐$                               ‐$                               171$                            24$                          2$                         
50 Demand 568$                                 282$                                115$                                ‐$                             0$                                9$                                  25$                                4$                                  95$                              38$                          ‐$                     
51 Customer 373$                                 295$                                36$                                  0$                                0$                                1$                                  1$                                  0$                                  28$                              10$                          2$                         
52
53 Other Working Capital 1,567$                     1,060$                  250$                     0$                      0$                        4$                        41$                      2$                        152$                  54$                  3$                   
54 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                               ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
55 Demand 602$                                 267$                                135$                                ‐$                             0$                                0$                                  35$                                0$                                  117$                            47$                          ‐$                     
56 Customer 965$                                 793$                                115$                                0$                                0$                                4$                                  6$                                  2$                                  35$                              7$                             3$                         
57
58 LILO, Other Rate Base items 56,701$                  28,337$                11,115$               (0)$                     6$                        1,353$                2,711$                524$                   9,053$               3,604$            (2)$                  
59 Energy ‐$                                  ‐$                                 ‐$                                ‐$                             ‐$                             ‐$                               ‐$                               ‐$                               ‐$                             ‐$                         ‐$                     
60 Demand 57,294$                          28,824$                          11,185$                         ‐$                             6$                                1,356$                          2,715$                          525$                              9,074$                       3,608$                     ‐$                     
61 Customer (593)$                               (487)$                               (71)$                                (0)$                               (0)$                               (2)$                                 (4)$                                 (1)$                                 (21)$                             (4)$                            (2)$                        
62
63 Total Utility Rate Base 4,509,089$            2,504,514$          714,205$             216$                  550$                  39,620$              136,838$            15,267$              507,871$          185,851$        5,297$          
64 Energy 75,088$                          42,152$                          15,159$                         (27)$                             (10)$                             236$                              900$                              138$                              16,492$                     (92)$                         139$                     
65 Demand 2,912,094$                     1,211,051$                    519,825$                       ‐$                             339$                            35,369$                       126,516$                     13,700$                       433,638$                   172,797$                ‐$                     
66 Customer 1,521,907$                     1,251,311$                    179,221$                       243$                            220$                            4,015$                          9,423$                          1,429$                          57,742$                     13,145$                   5,158$                 
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22A 
NON‐BYPASS  RATE 22 FIRM

RATE 22B NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Operating & Maintenance Expense 243,000$                158,944$           33,228$             15$                     61$                     1,556$                 4,649$                613$                   27,290$             10,236$             726$                   
2 Energy 5,577$                              3,337$                          1,225$                          5$                                 2$                                 5$                                 18$                               3$                                 881$                             91$                               9$                                

3 Demand 99,531$                            46,080$                       19,301$                       ‐$                              10$                               1,330$                          4,244$                          515$                             15,997$                       6,372$                          ‐$                             

4 Customer 137,892$                          109,527$                     12,702$                       10$                               49$                               222$                             386$                             95$                               10,412$                       3,772$                          716$                            

5
6 Property & Sundry Taxes 63,840$                  38,671$              11,209$              4$                         7$                         556$                    2,172$                 216$                    7,906$                 3,018$                 81$                     
7 Energy ‐$                                  ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                             

8 Demand 40,988$                            19,738$                       8,517$                          ‐$                              5$                                 537$                             2,033$                          208$                             7,115$                          2,835$                          ‐$                             

9 Customer 22,852$                            18,933$                       2,691$                          4$                                 3$                                 19$                               139$                             8$                                 791$                             183$                             81$                              

10
11 Depreciation Expense 181,504$                106,799$            27,026$              14$                      25$                      1,848$                 4,587$                 664$                    18,300$              6,508$                 219$                   
12 Energy ‐$                                  ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                             

13 Demand 99,637$                            41,088$                       17,227$                       ‐$                              9$                                 1,297$                          4,028$                          502$                             14,282$                       5,689$                          ‐$                             

14 Customer 81,866$                            65,711$                       9,799$                          14$                               16$                               551$                             559$                             161$                             4,017$                          819$                             219$                            

15
16 Amortization Expense 42,339$                  23,788$              7,520$                 2$                         20$                      454$                    1,265$                 182$                    5,933$                 1,701$                 51$                     
17 Energy 8,216$                              4,715$                          1,667$                          0$                                 0$                                 27$                               103$                             16$                               1,623$                          44$                               20$                              

18 Demand 24,958$                            11,569$                       4,781$                          ‐$                              18$                               390$                             1,106$                          151$                             3,948$                          1,572$                          ‐$                             

19 Customer 9,165$                              7,505$                          1,072$                          1$                                 1$                                 37$                               56$                               15$                               361$                             85$                               31$                              

20
21 Other Operating Revenue (95,622)$                 (31,871)$             (9,994)$               (2)$                       (8)$                       (929)$                   (1,776)$               (359)$                   (7,860)$               (3,051)$               (28)$                    
22 Energy ‐$                                  ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                             

23 Demand (89,819)$                          (27,243)$                      (9,410)$                        (1)$                                (6)$                                (913)$                            (1,752)$                        (353)$                            (7,474)$                        (2,921)$                        ‐$                             

24 Customer (5,804)$                             (4,627)$                        (584)$                            (1)$                                (2)$                                (16)$                              (23)$                              (7)$                                (386)$                            (130)$                            (28)$                             
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 4
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ CLASSIFICATION  (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22A 
NON‐BYPASS  RATE 22 FIRM

RATE 22B NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

26 Income Tax 44,864$                  28,100$              7,898$                 2$                         6$                         407$                    1,372$                 156$                    5,652$                 2,156$                 62$                     
27 Energy (256)$                                (155)$                            (58)$                              (0)$                                (0)$                                ‐$                              ‐$                              ‐$                              (37)$                              (5)$                                (0)$                               

28 Demand 27,853$                            14,121$                       5,968$                          ‐$                              3$                                 364$                             1,271$                          141$                             4,958$                          1,975$                          ‐$                             

29 Customer 17,267$                            14,134$                       1,988$                          3$                                 3$                                 43$                               101$                             16$                               731$                             186$                             62$                              

30
31 Earned Return 310,054$                180,020$            49,785$              15$                      38$                      2,716$                 9,159$                 1,044$                 35,347$              13,444$              413$                   
32 Energy (1,707)$                             (1,036)$                        (385)$                            (2)$                                (1)$                                ‐$                              ‐$                              ‐$                              (246)$                            (34)$                              (2)$                               

33 Demand 196,521$                          86,721$                       36,904$                       ‐$                              19$                               2,426$                          8,485$                          940$                             30,716$                       12,238$                       ‐$                             

34 Customer 115,241$                          94,335$                       13,266$                       17$                               19$                               290$                             675$                             104$                             4,878$                          1,241$                          416$                            

35
36 Total Cost of Service Margin 789,979$                504,452$            126,672$            51$                      149$                    6,608$                 21,429$              2,515$                 92,568$              34,011$              1,524$                
37 Energy 11,831$                            6,861$                          2,450$                          3$                                 1$                                 32$                               121$                             19$                               2,221$                          96$                               27$                              

38 Demand 399,670$                          192,073$                     83,287$                       (1)$                                58$                               5,430$                          19,415$                       2,104$                          69,542$                       27,760$                       ‐$                             

39 Customer 378,478$                          305,518$                     40,935$                       49$                               90$                               1,146$                          1,892$                          392$                             20,804$                       6,155$                          1,498$                         

40
41 Cost of Gas Sold (Including Gas Lost) 475,641$                287,646$            111,133$            433$                    135$                    183$                    ‐$                     41$                      67,966$              7,458$                 646$                   
42 Energy 475,641$                          287,646$                     111,133$                     433$                             135$                             183$                             ‐$                              41$                               67,966$                       7,458$                          646$                            

43 Demand ‐$                                  ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                             

44 Customer ‐$                                  ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐$                             

45
46 Total Utility Revenue Requirement 1,265,620$            792,098$            237,805$            484$                    284$                    6,791$                 21,429$              2,556$                 160,534$            41,469$              2,170$                
47 Energy 487,472$                          294,507$                     113,583$                     436$                             136$                             215$                             121$                             60$                               70,187$                       7,554$                          673$                            

48 Demand 399,670$                          192,073$                     83,287$                       (1)$                                58$                               5,430$                          19,415$                       2,104$                          69,542$                       27,760$                       ‐$                             

49 Customer 378,478$                          305,518$                     40,935$                       49$                               90$                               1,146$                          1,892$                          392$                             20,804$                       6,155$                          1,498$                         
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ FUNCTIONALIZATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22A NON‐
BYPASS  RATE 22 FIRM

RATE 22B NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1  Gas Supply OperaƟons (24,823)$          (15,066)$         (5,597)$       (30)$          (11)$              ‐$                      ‐$                   ‐$                          (3,582)$        (502)$           (36)$             
2 Energy (24,823)$                 (15,066)$                 (5,597)$             (30)$                  (11)$                      ‐$                               ‐$                             ‐$                                     (3,582)$                (502)$                   (36)$                     

3 Demand ‐$                         ‐$                         ‐$                    ‐$                  ‐$                      ‐$                               ‐$                             ‐$                                     ‐$                      ‐$                      ‐$                     

4 Customer ‐$                         ‐$                         ‐$                    ‐$                  ‐$                      ‐$                               ‐$                             ‐$                                     ‐$                      ‐$                      ‐$                     

5
6  LNG Storage Tilbury 466,757$         37,104$          14,423$      ‐$          7$                 ‐$                      ‐$                   ‐$                          11,707$       4,655$         ‐$              
7 Energy ‐$                         ‐$                         ‐$                    ‐$                  ‐$                      ‐$                               ‐$                             ‐$                                     ‐$                      ‐$                      ‐$                     

8 Demand 466,757$                 37,104$                   14,423$             ‐$                  7$                         ‐$                               ‐$                             ‐$                                     11,707$              4,655$                 ‐$                     

9 Customer ‐$                         ‐$                         ‐$                    ‐$                  ‐$                      ‐$                               ‐$                             ‐$                                     ‐$                      ‐$                      ‐$                     

10
11  LNG Storage Mt. Hayes 187,625$         94,321$          36,665$      ‐$          19$               4,411$                 8,905$               1,709$                      29,760$       11,835$       ‐$              
12 Energy ‐$                         ‐$                         ‐$                    ‐$                  ‐$                      ‐$                               ‐$                             ‐$                                     ‐$                      ‐$                      ‐$                     

13 Demand 187,625$                 94,321$                   36,665$             ‐$                  19$                       4,411$                          8,905$                         1,709$                                 29,760$              11,835$              ‐$                     

14 Customer ‐$                         ‐$                         ‐$                    ‐$                  ‐$                      ‐$                               ‐$                             ‐$                                     ‐$                      ‐$                      ‐$                     

15
16 Transmission 1,247,585$     627,176$        243,800$    ‐$          127$             29,330$              59,212$             11,366$                    197,883$     78,692$       ‐$              
17 Energy ‐$                         ‐$                         ‐$                    ‐$                  ‐$                      ‐$                               ‐$                             ‐$                                     ‐$                      ‐$                      ‐$                     

18 Demand 1,247,585$            627,176$                 243,800$          ‐$                  127$                     29,330$                        59,212$                       11,366$                               197,883$            78,692$              ‐$                     

19 Customer ‐$                         ‐$                         ‐$                    ‐$                  ‐$                      ‐$                               ‐$                             ‐$                                     ‐$                      ‐$                      ‐$                     
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 5
Rate Design Filing_Common Rates_ 2016 Test Year
RATE BASE SUMMARY ‐ FUNCTIONALIZATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22A NON‐
BYPASS  RATE 22 FIRM

RATE 22B NON‐
BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

21 Distribution 2,490,203$     1,671,987$     401,121$    242$          319$             5,618$                 67,803$             2,040$                      247,327$     88,885$       4,860$        
22 Energy ‐$                         ‐$                         ‐$                    ‐$                  ‐$                      ‐$                               ‐$                             ‐$                                     ‐$                      ‐$                      ‐$                     

23 Demand 1,010,062$            452,450$                 224,937$          ‐$                  122$                     1,627$                          58,399$                       625$                                    194,288$            77,615$              ‐$                     

24 Customer 1,480,141$            1,219,538$            176,185$          242$                 197$                     3,991$                          9,404$                         1,415$                                 53,039$              11,270$              4,860$                

25
26 Marketing 78,828$           46,359$          15,233$      3$              69$               240$                     902$                   140$                         14,985$       679$             218$             
27 Energy 72,770$                   41,800$                   14,797$             3$                     1$                         236$                              900$                            138$                                    14,310$              410$                     175$                    

28 Demand 65$                          ‐$                         ‐$                    ‐$                  65$                       ‐$                               ‐$                             ‐$                                     ‐$                      ‐$                      ‐$                     

29 Customer 5,993$                     4,559$                     436$                   0$                     3$                         3$                                  3$                                2$                                        675$                     269$                     43$                      

30
31 Customer Accounting 62,914$           42,632$          8,561$        0$              20$               21$                       16$                     12$                           9,791$         1,606$         255$             
32 Energy 27,141$                   15,418$                   5,960$                ‐$                  ‐$                      ‐$                               ‐$                             ‐$                                     5,764$                 ‐$                      ‐$                     

33 Demand ‐$                         ‐$                         ‐$                    ‐$                  ‐$                      ‐$                               ‐$                             ‐$                                     ‐$                      ‐$                      ‐$                     

34 Customer 35,773$                   27,214$                   2,601$                0$                     20$                       21$                                16$                              12$                                      4,028$                 1,606$                 255$                    

35
36 Total Utility Rate Base 4,509,089$     2,504,514$     714,205$    216$          550$             39,620$              136,838$           15,267$                    507,871$     185,851$     5,297$        
37 Energy 75,088$                   42,152$                   15,159$             (27)$                  (10)$                      236$                              900$                            138$                                    16,492$              (92)$                      139$                    

38 Demand 2,912,094$            1,211,051$            519,825$          ‐$                  339$                     35,369$                        126,516$                    13,700$                               433,638$            172,797$            ‐$                     

39 Customer 1,521,907$            1,251,311$            179,221$          243$                 220$                     4,015$                          9,423$                         1,429$                                 57,742$              13,145$              5,158$                
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ FUNCTIONALIZATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22A 
NON‐BYPASS  RATE 22 FIRM

RATE 22B 
NON‐BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1  Gas Supply OperaƟons 2,004$                1,216$               452$                   2$                       1$                       ‐$                     ‐$                    ‐$                    289$                   41$                    3$                   
2 Energy 2,004$                        1,216$                        452$                           2$                               1$                               ‐$                            ‐$                            ‐$                            289$                           41$                            3$                          
3 Demand ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
4 Customer ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
5
6  LNG Storage Tilbury 36,274$              19,823$             7,706$               ‐$                    4$                       ‐$                     ‐$                    ‐$                    6,254$               2,487$               ‐$                
7 Energy ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
8 Demand 36,274$                     19,823$                     7,706$                        ‐$                            4$                               ‐$                            ‐$                            ‐$                            6,254$                        2,487$                       ‐$                      
9 Customer ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
10
11  LNG Storage Mt. Hayes 7,573$                3,807$               1,480$               ‐$                    1$                       178$                    359$                   69$                     1,201$               478$                  ‐$                
12 Energy ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
13 Demand 7,573$                        3,807$                        1,480$                        ‐$                            1$                               178$                           359$                           69$                             1,201$                        478$                          ‐$                      
14 Customer ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
15
16 Transmission 179,021$            87,798$             35,422$             (1)$                      17$                     4,422$                9,145$               1,715$               28,942$             11,561$            ‐$                
17 Energy ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
18 Demand 179,021$                   87,798$                     35,422$                     (1)$                              17$                             4,422$                        9,145$                        1,715$                        28,942$                     11,561$                     ‐$                      
19 Customer ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
20
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 6
Rate Design Filing_Common Rates_ 2016 Test Year
COST OF SERVICE SUMMARY ‐ FUNCTIONALIZATION (000's)

Line 
No. Particulars Total RATE 1 RATE 2 RATE 4 RATE 6

RATE 22A 
NON‐BYPASS  RATE 22 FIRM

RATE 22B 
NON‐BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

21 Distribution 462,883$            315,885$           72,898$             48$                     60$                     1,922$                11,762$             683$                   43,547$             15,240$            839$               
22 Energy ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
23 Demand 176,786$                   80,646$                     38,679$                     ‐$                            21$                             830$                           9,911$                        321$                           33,145$                     13,233$                     ‐$                      
24 Customer 286,097$                   235,239$                   34,218$                     48$                             39$                             1,092$                        1,851$                        362$                           10,403$                     2,007$                       839$                     
25
26 Marketing 50,084$              36,258$             4,924$               1$                       38$                     55$                      140$                   32$                     6,463$               1,862$               311$               
27 Energy 9,826$                        5,644$                        1,998$                        0$                               0$                               32$                             121$                           19$                             1,932$                        55$                            24$                       
28 Demand 16$                             ‐$                            ‐$                            ‐$                            16$                             ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
29 Customer 40,241$                     30,614$                     2,926$                        1$                               22$                             23$                             18$                             13$                             4,531$                        1,807$                       287$                     
30
31 Customer Accounting 52,140$              39,666$             3,791$               1$                       29$                     30$                      23$                     17$                     5,870$               2,341$               372$               
32 Energy ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
33 Demand ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                            ‐$                           ‐$                      
34 Customer 52,140$                     39,666$                     3,791$                        1$                               29$                             30$                             23$                             17$                             5,870$                        2,341$                       372$                     
35
36 Total Utility Cost of Service 789,979$            504,452$           126,672$           51$                     149$                   6,608$                21,429$             2,515$               92,568$             34,011$            1,524$          
37 Energy 11,831$                     6,861$                        2,450$                        3$                               1$                               32$                             121$                           19$                             2,221$                        96$                            27$                       
38 Demand 399,670$                   192,073$                   83,287$                     (1)$                              58$                             5,430$                        19,415$                     2,104$                        69,542$                     27,760$                     ‐$                      
39 Customer 378,478$                   305,518$                   40,935$                     49$                             90$                             1,146$                        1,892$                        392$                           20,804$                     6,155$                       1,498$                  
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FORTISBC ENERGY INC.
Fully Distributed Cost of Service Allocation Study Schedule 7
Rate Design Filing_Common Rates_ 2016 Test Year
CLASSIFICATION SUMMARY (000's)

Line 
No. Particulars Total  RATE 1  RATE 2 RATE 4 RATE 6

RATE 22A 
NON‐BYPASS  RATE 22 FIRM

RATE 22B 
NON‐BYPASS  Rate 3/23 Rate 5/25 Rate 7/27

1 Billing Determinants
2
3 Sales Volume (TJ) 198,778               72,466          28,012          130               47                     9,030                 34,372              5,277                27,090          15,663       6,691         
4 Midstream Sales Volume (TJ) 120,882               72,399          27,942          130               47                     ‐                     ‐                    ‐                    18,037          2,173          155             
5 Commodity Sales Volume (TJ) 107,522               65,258          24,245          130               47                     ‐                     ‐                    ‐                    15,515          2,173          155             
6 Average No. of Customers 979,061               886,652        84,737          18                 15                     9                         7                        5                        6,709            796             113             
7
8 Cost of Service Margin 789,979$            504,452$       126,672$      51$                149$                 6,608$               21,429$             2,515$               92,568$         34,011$      1,524$         
9 Energy 11,831$                        6,861$                   2,450$                   3$                          1$                             32$                              121$                           19$                              2,221$                   96$                     27$                     

10 Unit Energy Charge ($/GJ) 0.060 0.095 0.087 0.022 0.022 0.004 0.004 0.004 0.082 0.006 0.004

11 Demand 399,670$                      192,073$               83,287$                (1)$                         58$                           5,430$                        19,415$                      2,104$                        69,542$                 27,760$             ‐$                      

12 Unit Demand Charge ($/GJ) 2.011 2.651 2.973 ‐0.007 1.248 0.601 0.565 0.399 2.567 1.772 0.000

13 Customer 378,478$                      305,518$               40,935$                49$                        90$                           1,146$                        1,892$                        392$                           20,804$                 6,155$                1,498$               

14 Unit Customer Charge ($/Cust/Day) 1.058 0.943 1.323 7.427 16.407 348.587 740.142 214.626 3.101 7.733 13.254

15
16 Unit Cost of Service Margin ($/GJ) 3.974 6.961 4.522 0.391 3.191 0.732 0.623 0.477 3.417 2.171 0.228

17
18 Cost of Gas ‐ Commodity & Midstream 475,641$            287,646$       111,133$      433$              135$                 183$                  ‐$                     41$                     67,966$         7,458$        646$            
19 Energy 475,641$                      287,646$               111,133$              433$                      135$                         183$                           ‐$                              41$                              67,966$                 7,458$                646$                  

20 Demand ‐$                                 ‐$                          ‐$                         ‐$                         ‐$                            ‐$                              ‐$                              ‐$                              ‐$                          ‐$                      ‐$                      

21 Customer ‐$                                 ‐$                          ‐$                         ‐$                         ‐$                            ‐$                              ‐$                              ‐$                              ‐$                          ‐$                      ‐$                      

22 Unit Cost of Gas ‐ Commodity ($/GJ) 2.393 3.969 3.967 3.333 2.885 0.020 0.000 0.008 2.509 0.476 0.097

23
24 Total Utility Cost of Service 1,265,620$         792,098$       237,805$      484$              284$                 6,791$               21,429$             2,556$               160,534$       41,469$      2,170$         
25 Energy 487,472$                      294,507$               113,583$              436$                      136$                         215$                           121$                           60$                              70,187$                 7,554$                673$                  

26 Demand 399,670$                      192,073$               83,287$                (1)$                         58$                           5,430$                        19,415$                      2,104$                        69,542$                 27,760$             ‐$                      

27 Customer 378,478$                      305,518$               40,935$                49$                        90$                           1,146$                        1,892$                        392$                           20,804$                 6,155$                1,498$               

28 Unit Cost of Service ($/GJ) 6.367 10.931 8.489 3.724 6.075 0.752 0.623 0.484 5.926 2.648 0.324

29
30 Total Revenues @ Proposed Rates 1,365,206$         763,794$       243,049$      727$              313$                 7,675$               21,429$             2,634$               200,931$       91,486$      33,167$      
31 Unit Rate ($/GJ) 6.868 10.540 8.677 5.593 6.683 0.850 0.623 0.499 7.417 5.841 4.957

32
33 Total Revenue Margin @ Proposed Rates 789,979$            476,148$       131,916$      294$              178$                 7,492$               21,429$             2,593$               99,599$         39,452$      10,877$      
34 Unit Rate ($/GJ) 3.974 6.571 4.709 2.260 3.798 0.830 0.623 0.491 3.677 2.519 1.626
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[bookmark: _GoBack]ORDER NUMBER

G-xx-xx



IN THE MATTER OF

the Utilities Commission Act, RSBC 1996, Chapter 473



and



FortisBC Energy Inc.

2016 Rate Design Application



BEFORE:

Panel Chair/Commissioner

Commissioner

Commissioner



on Date



ORDER

WHEREAS:



On December 19, 2016, FortisBC Energy Inc. (FEI or the Company) filed an Application with the British Columbia Utilities Commission (Commission) seeking the necessary approvals, pursuant to sections 58 to 61 of the Utilities Commission Act (Act), to adjust its rate design and terms and conditions of service for all service areas to improve the alignment with accepted rate design principles (Application);

On [DATE, 2017], the Commission issued Order G-XX-2017 establishing a Preliminary Regulatory Timetable for the review of the Application;

On [DATE, 2017], a Workshop was held to review the information provided to stakeholders at the May 19, 2016, Education & Background Information Session;

On [DATE, 2017], a second Workshop was held to review the COSA Model, Proposals in the Application, and Approvals Sought;

On [DATE, 2017],, the Commission held a procedural conference to address, among other things, the process and timetable for the remainder of the review of the Application;

On [DATE, 2017], the Commission issued Order G-XX-2017 establishing a written/oral hearing process; and

The Commission has reviewed and considered the Application, the evidence filed, and the submissions provided by all participants, and has determined that the requested changes, as outlined in the Application, should be approved.

NOW THEREFORE pursuant to sections 59 to 61 of the Utilities Commission Act, the British Columbia Utilities Commission orders as follows:



[bookmark: _Toc469039360][bookmark: _Toc469682473]Midstream Cost Allocation Methodology

The use of a three-year average load factor in RS 5 to allocate midstream costs when setting FEI’s Storage and Transport Charges for RS 5, as discussed in Section 6.4.2.1 of the Application, is approved. 

[bookmark: _Toc469039361][bookmark: _Toc469682474]Residential Rate Schedules

The following rate design proposals for Rate Schedules 1, 1U, 1X, and 1B are approved:  

· An increase to the Basic Charge per Day by $0.0195 from $0.3890/Day to $0.4085/Day to increase the proportion of fixed costs recovered by the Basic Charge, as discussed in Section 7.8 of the Application.

· A decrease to the Delivery Charge per GJ by $0.086/GJ to maintain revenue neutrality with the Basic Charge increase, as discussed in Section 7.8 of the Application.

· The housekeeping and other amendments as set out in Appendix 11-3, and discussed in the supplemental filing to the Application.

· An increase the Delivery Charge per GJ by $0.011/GJ as a result of the revenue shifts and rebalancing of rates discussed in Section 12.2 of the Application.

[bookmark: _Toc469039362][bookmark: _Toc469682475]Commercial Rate Schedules

The adjustments to the basic charges and delivery charges of the commercial rate schedules to align with the 2,000 GJ threshold between small and large commercial customers, as discussed in Section 8.7 of the Application, are approved, as follows: 

· For Rate Schedules 2, 2B, 2U, and 2X:  

· Increase the Basic Charge per Day by $0.1324 from $0.8161/Day to $0.9485/Day.

· Decrease the Delivery Charge per GJ by $0.186/GJ.

· For Rate Schedules 3, 3B, 3U, 3X, and 23:

· Increase the Basic Charge per Day by $0.4357 from $4.3538/Day to $4.7895/Day.

· Increase the Delivery Charge per GJ by $0.001/GJ.

· For RS 23:

· Decrease the Administration Charge per Month from $78.00 to $39.00, set out in Appendices 11-3 and 11-4, and discussed in the supplemental filing to the Application.

The proposed housekeeping and other amendments to Rate Schedules 2, 2U, 2X, 2B, 3, 3U, 3X, 3B, and 23, as set out in Appendix 11-3, and discussed in the supplemental filing to the Application, are approved.

[bookmark: _Toc469039363][bookmark: _Toc469682476]Industrial Rate Schedules

The revision to the multiplier in the Daily Demand formula in RS 5 and RS 25 from 1.25 to 1.10 and increase in the Demand Charge in RS 5 and RS 25 by $3.00/GJ/Month, as discussed in Section 9.5, are approved.



The decrease in the Delivery Charge of RS 7 and RS 27 by $0.012/GJ as shown in Table 9-20 and discussed in Section 9.6, is approved. 

The increase to RS 4 rates due to the proposed changes to RS 5 and RS 7 as shown in Table 9-21 and discussed in Section 9.7, by increasing the Off-Peak Delivery Rate by $0.114/GJ and by decreasing the Extension Period by $0.018/GJ, is approved.  

Setting the charges for RS 22 on a cost of service basis for all large industrial customers, as discussed in Section 9.8.5 and set out below, is approved:

· Firm Demand Charge of $25.000/GJ/Month.

· Firm MTQ Delivery Charge of $0.015/GJ.

· Interruptible MTQ Delivery Charge of $0.972/GJ.

Termination of Tariff Supplement G-21, FEI’s contract with Creative Energy Vancouver Platforms Inc., effective June 1, 2018, as discussed in Section 9.8.5 of the Application, is approved.

The following adjustments to the transportation model are approved: 

· Amendments to Rate Schedules 22, 22A, 22B, 23, 25, 26, and 27 to implement daily balancing for all transportation customers, as discussed in Section 10.6.

· Amendments to Rate Schedules 22, 22A, 22B, 23, 25, 26, and 27 to reduce the daily balancing tolerance to a 10% threshold and to introduce a balancing charge of $0.25/GJ for transportation customers for gas supply shortfalls within a 10% to 20% tolerance level, as discussed in Section 10.7.

The proposed housekeeping and other amendments to Rate Schedules 5, 7, 11B, 14A, 22, 22A, 22B, 25, 26, and 27 as set out in Appendices 11-3 and 11-4, and discussed in the supplemental filing to the Application, are approved.

The decrease to the Delivery Charge per GJ of RS 6 by $1.318/GJ to address rebalancing, as discussed in Section 12.2.2 of the Application, is approved.

Setting the Delivery Charge per GJ for RS 6P to equal the Delivery Charge per GJ of RS 6, as discussed in Section 12.2.2 of the Application, is approved.

[bookmark: _Toc469039364][bookmark: _Toc469682477]General Terms and Conditions

The housekeeping and other amendments to FEI’s General Terms and Conditions, as set out in Appendices 11-1 and 11-2 and discussed in Section 11 of the Application, are approved.  

Implementation

FEI is directed to file with the Commission amended tariff pages in accordance with the terms of this order to be effective June 1, 2018.





DATED at the City of Vancouver, in the Province of British Columbia, this (XX) day of (Month Year).



BY ORDER





(X. X. last name)

Commissioner 
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[bookmark: _GoBack]ORDER NUMBER

G-xx-xx



IN THE MATTER OF

the Utilities Commission Act, RSBC 1996, Chapter 473



and



FortisBC Energy Inc.

2016 Rate Design Application



BEFORE:

Panel Chair/Commissioner

Commissioner

Commissioner



on Date



ORDER

WHEREAS:



On December 19, 2016, FortisBC Energy Inc. (FEI or the Company) filed an Application with the British Columbia Utilities Commission (Commission) seeking the necessary approvals, pursuant to sections 58 to 61 of the Utilities Commission Act (Act), to adjust its rate design and terms and conditions of service for all service areas to improve the alignment with accepted rate design principles;

Prior to filing the Application, FEI conducted a stakeholder engagement process consisting of information sessions, stakeholder workshops, and a residential customer online survey;  

FEI proposes a regulatory timeline for the proceeding which includes workshops to review the information provided to stakeholders and to review the Cost of Service Allocation (COSA) model, proposals in the Application, and approvals sought; 

FEI believes the Application can be addressed efficiently and effectively by a written hearing process, but proposes that the issue of whether an oral hearing is required be addressed at a Procedural Conference;

The Commission considers that establishing a preliminary Regulatory Timetable for the review of the Application is warranted.



NOW THEREFORE the British Columbia Utilities Commission orders as follows:



A public hearing process shall proceed according to the preliminary Regulatory Timetable attached as Appendix A to this Order.

Workshop #1 to review the information provided to stakeholders will be held on Thursday, February 23, 2017, commencing at 9:00 a.m. in the Commission Hearing Room on the 12th Floor, 1125 Howe Street, Vancouver, BC.

Workshop #2 to review the COSA model, proposals in the Application, and approvals sought will be held on Thursday, March 9, 2017, commencing at 9:00 a.m. in the Commission Hearing Room on the 12th Floor, 1125 Howe Street, Vancouver, BC.

A Procedural Conference will be held on Monday, May 15, 2017, commencing at 9:00 a.m. in the Commission Hearing Room on the 12th Floor, 1125 Howe Street, Vancouver, BC.

The Procedural Conference will address matters such as:

a. identification of principle issues for the Application;

b. process options for review of the Application, including;  

‐ 	a written hearing 

‐ 	an oral public hearing 

‐ 	or, as appropriate, some combination of the above 

c. timetable (information requests, responses, intervener evidence, rebuttal evidence etc.), and in particular the remainder of the regulatory timetable;

d. location(s) of the proceedings;

e. other matters that will assist the Commission to efficiently review all aspects of the Application. 

After the Procedural Conference, the Commission will issue a further procedural order and regulatory timetable for the remaining review of the Application.

FortisBC Energy Inc. is to publish, as soon as possible, the Public Notice, attached as Appendix B to this Order, in such local and community newspapers as to provide adequate notice to those parties who may have an interest in or be affected by the Application.

The Application, together with any supporting materials, will be available for inspection at FEI Office, 16705 Fraser Highway, Surrey, BC, V4N 0E8.  The Application and supporting materials will also be available on the FortisBC website at www.fortisbc.com.

Interveners who wish to participate in the regulatory proceeding are to register with the Commission by completing a Request to Intervene Form, available on the Commission’s website at http://www.bcuc.com/Registration-Intervener-1.aspx, by the date established in the Regulatory Timetable attached as Appendix A to this order and in accordance with the Commission’s Rules of Practice and Procedure. 



DATED at the City of Vancouver, in the Province of British Columbia, this (XX) day of (Month Year).



BY ORDER







(X. X. last name)

Commissioner 
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FortisBC Energy Inc.

2016 Rate Design Application







PRELIMINARY REGULATORY TIMETABLE





		ACTION

		DATE (2017)



		FEI Supplemental Filing – FEI Rate Schedules and Fort Nelson Rate Design and Rate Schedules

		Thursday, February 2



		FEI Publication of Notice

		by Thursday, February 16



		Registration of Interveners and Interested Parties and Confirmation of Participation at Workshop

		Tuesday, February 20 



		Workshop #1 – Summary of Information Provided to Stakeholders at the May 19 Education & Background Information Session 

		Thursday, February 23



		Workshop #2 – Review of COSA Model, Proposals in the Application, and Approvals Sought

		Thursday, March 9



		Commission Information Request (IR) No. 1 to FEI

		Monday, March 27



		Intervener IR No. 1 to FEI

		Monday, April 3



		FEI Response to IRs No. 1

		Monday, May 1



		Procedural Conference (Timetable and Process)

		Monday, May 15  



		Commission and Intervener IRs No. 2 to FEI

		Tuesday, May 30



		FEI Response to IRs No. 2

		Thursday, June 29



		Intervener Evidence (if required)

		Thursday, July 13 



		IRs on Intervener Evidence (if required)

		Thursday, July 27



		Intervener Response to IRs on Evidence (if required)

		Thursday, August 24



		FEI Rebuttal Evidence (if required)

		Thursday, September 7 



		FEI Final Argument

		Thursday, September 21



		Intervener Final Argument

		Thursday, October 5



		FEI Reply Argument

		Thursday, October 19
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Public Notice of FortisBC Energy Inc. 2016 Rate Design Application

On December 16, 2016, FortisBC Energy Inc. (FEI) filed an Application with the British Columbia Utilities Commission (the Commission) seeking approvals, pursuant to sections 58 to 61 of the Utilities Commission Act, to adjust its rate design and terms and conditions of service to improve the alignment with accepted rate design principles.  The Application considers the rate design for residential, commercial and industrial customers in all service areas, including the Fort Nelson Service Area, changes to the transportation customer business model, and FEI’s General Terms and Conditions.

How to get involved

Persons who are directly or sufficiently affected by the Commission’s decision or have relevant information, or expertise and who wish to actively participate in the proceeding can request intervener status by submitting a completed Request to Intervene Form by  February 20, 2017. Forms are available on the Commission’s website at www.bcuc.com. Interveners will receive notification of all non-confidential correspondence and filed documentation, and should provide an email address if available.  



Persons not expecting to participate, but who have an interest in the proceeding, should register as interested parties through the Commission’s website. Interested parties receive electronic notice of submissions and the decision when it is released. 



Letters of comment may also be submitted using the Letter of Comment Form found online at www.bcuc.com. By participating and/or providing comment on the application, you agree to your comments being placed on the public record and posted on the Commission’s website. All submissions and/or correspondence received, including letters of comment are placed on the public record, posted on the Commission’s website, and provided to the Panel and all participants in the proceeding. 



For more information about participating in a Commission proceeding please see the Rules of Practice and Procedure available at www.bcuc.com. Alternatively, persons can request a copy of the Rules of Practice and Procedure in writing. All forms are available on the Commission’s website or can be requested in writing.



If you wish to attend the Workshops and/or Procedural Conference, please register with the Commission Secretary using the contact information provided at the end of this notice.



		



Date:

Time:

		Workshop #1

FEI will review materials provided at the Stakeholder Sessions

Thursday, February 23, 2017

9:00 a.m.



		



Date:

Time:

		Workshop #2

FEI will review the Application, Proposals, and Approvals Sought, and will answer questions

Thursday, March 9, 2017

9:00 a.m.



		



Date:

Time:

		Procedural Conference

The Commission will consider the process to complete the review of the Application. 

Monday, May 15, 2017

9:00 a.m.



		Location:

		Commission Hearing Room

12th Floor, 1125 Howe Street

Vancouver, BC









View the application 

The application and all supporting documentation are available on the Commission’s website on the “Current Applications” page. If you would like to review the material in hard copy, it is available to be viewed at the locations below: 



		British Columbia Utilities Commission 

Sixth Floor, 900 Howe Street 

Vancouver, BC V6Z 2N3

Commission.Secretary@bcuc.com 

Telephone: 604-660-4700

Toll Free: 1-800-663-1385

		FortisBC Energy Inc.

16705 Fraser Highway

Surrey, BC  V4N 0E8









For more information please contact Laurel Ross, Acting Commission Secretary using the contact information above.
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