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1. Reference: FEU Exhibit B-1, Executive Summary page ES-1 1 

  2 

1.1 Please provide FEU’s definition of lowest reasonable cost. 3 
  4 

Response: 5 

In this context, the FEU define the phrase ‘lowest reasonable cost’ to be synonymous with ‘cost-6 
effective’.   Please refer to the response to BCUC IR 1.8.1 for discussion of cost effectiveness. 7 

 8 
 9 

 10 
1.2 Please provide FEU’s interpretation of ‘lowest reasonable cost’ with respect to 11 

cost recovery, return on equity and return of capital. 12 
  13 

Response: 14 

The cost component of the cost-effectiveness consideration takes into account the recovery of 15 
the costs themselves and, if applicable, a return on the costs calculated at the Companies’ 16 
approved return on equity.  Please also refer to the response to CEC IR 1.1.1. 17 

 18 
 19 

 20 
1.3 Does FEU differentiate between customer groups with respect to what may be 21 

considered ‘lowest reasonable cost’? 22 
  23 

Response: 24 

The concept of cost effectiveness applies to all customers but will differ depending on the 25 
particular circumstances.   26 

 27 
 28 

 29 
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1.3.1 If so, please explain how FEU differentiates between customer groups 1 
with respect to lowest reasonable cost. 2 

  3 
Response: 4 

Please refer to the response to CEC IR 1.1.3. 5 

 6 
 7 

 8 
1.3.2 If not, please explain why not. 9 

  10 
Response: 11 

The FEU do not differentiate the general definition of cost effectiveness among customer 12 
groups, because the term is adaptable to each circumstance, which in a particular context may 13 
involve different considerations for different customer groups. 14 

 15 
 16 

 17 
1.4 Please define ‘growing contributor to BC’s economy’.  18 
  19 

Response: 20 

The FEU aim to be a growing contributor to B.C.’s economy in the sense that, as an energy 21 
services provider that is located in B.C., operates in B.C. and provides services in B.C., the FEU 22 
aim to grow the Companies’ business by adding new customers, growing the Utilities’ service 23 
offerings, and providing jobs to citizens in B.C. and taxes to municipal and provincial 24 
governments, supporting communities and conducting business within BC.    25 

 26 
 27 

 28 
1.5 Please define FEU’s view of the measure of the well-being of BC’s communities. 29 
  30 

Response: 31 

Consideration of the term “well-being” in this context refers to the role that the FEU can play in 32 
ensuring the provision of safe, reliable and cost effective energy services that meet the needs of 33 
communities as well as contributing economically to communities by conducting business in 34 
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those communities and employing people who live in those communities.  The term is not 1 
intended as criterion against which a detailed list of measurements is applied.   2 

The FEU are committed to building strong relationships with customers, communities, 3 
stakeholders and Aboriginal groups by providing cost effective energy solutions, promoting 4 
energy safety, giving back to communities and caring for the environment.  The FEU connect 5 
with communities across the FEU’s service area through public safety and community giving 6 
programs.  For example, the FEU support educational campaigns in schools, such as the 7 
“Energy is Awesome” campaign designed to educate children aged eight to eleven about 8 
natural gas and electricity safety and conservation.  The FEU’s “give where you live” program 9 
and Community Giving Days encourage employees to volunteer for social and environmental 10 
projects in their communities.  Through the FEU’s Community Investment Program, the FEU 11 
provides funding for a variety of community initiatives.  The FEU also work closely with First 12 
Nation and Aboriginal communities through programs such as the REnEW program, which 13 
works with community groups throughout B.C. to train marginalized individuals to work in the 14 
field of energy efficiency retrofitting. 15 

 16 
 17 

 18 
1.6 What plans does FEU have to contribute to the well-being of BC’s communities.  19 
  20 

Response: 21 

Please refer to the response to CEC IR 1.1.5. 22 

  23 
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2. Reference: Exhibit B-1, Page ES-1 1 

 2 

2.1 Please describe whether or not FAES is a FortisBC utility and whether or not it 3 
provides services that compete with the natural gas delivery service for 4 
customers needing heating services. 5 

  6 
Response: 7 

FortisBC Alternative Energy Services Inc. is a regulated affiliate of FEI and subsidiary of Fortis 8 
Inc.  FAES provides tailored, thermal energy solutions that may either compete with or 9 
complement FEU’s natural gas delivery service.  Please refer to Appendix B-2 of the 2014 10 
LTRP to further understand how a renewable thermal energy system can impact a customer’s 11 
need for conventional energy service.   12 

  13 
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3. Reference: FEU Exhibit B-1, Executive Summary page ES-1 1 

  2 

3.1 Please confirm that the submission of the LTRP is the final step in the resource 3 
planning process. 4 

  5 
Response: 6 

Not confirmed.  BCUC acceptance of the LTRP is the final step in the LTRP process.  7 
Nevertheless, the FEU view resource planning as an iterative and ongoing process.  Any insight 8 
gained from engaging customers and stakeholders in the previous resource planning process, 9 
or through the regulatory review process of the current plan, will inform the next planning 10 
process.   11 

 12 
 13 

 14 
3.1.1 If not confirmed, what additional steps will be undertaken after the 15 

review of the Long Term Resource Plan process to finalize the resource 16 
planning process? 17 

  18 
Response: 19 

Please refer to the response to CEC IR 1.3.1. 20 

 21 
 22 

 23 
3.2 How does FEU propose to make use of the LTRP internally? 24 
  25 

Response: 26 

Generally, the LTRP and relevant analyses conducted to prepare the LTRP are used internally 27 
to inform business planning decisions, the identification of business and market risks and 28 
opportunities, decisions on demand and supply side resource needs, corporate strategy and to 29 
identify areas of additional research and analysis that will assist the business in making the 30 
above mentioned decisions. 31 
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 1 
 2 

 3 
3.3 Please list the customer and stakeholders needs that have been identified 4 

throughout the iterative process. 5 
  6 

Response: 7 

Through the iterative LTRP process, customer needs have been identified as follows: 8 

• Delivery of safe, secure and cost-effective energy supply; 9 

• Access to innovative  energy services;    10 

• Access to demand-side resources to assist in reducing consumption and managing 11 
energy costs. 12 

 13 
The FEU’s Resource Planning Advisory Group (RPAG) also identified the need to develop 14 
reasonable assumptions in the 2014 LTRP analysis such as identifying critical uncertainties that 15 
led to development of scenario inputs for the end-use annual demand forecasting approach.  16 
The RPAG also provided input to FEU’s consideration of the potential market transformation of 17 
NGT activities in B.C. and many other valuable insights through questions and discussions 18 
during RPAG workshops. 19 

In addition, through the FEU’s Community Consultation workshops, the FEU have identified 20 
specific customer and stakeholder interests that have included: 21 

• Finding solutions to reduce GHG emissions; 22 

• Understanding FAES service offerings such as district energy systems; 23 

• Exploring options to pursue NGT and biomethane opportunities; 24 

• Programs to help customers and communities manage energy costs and emissions 25 
including EEC and High Carbon Fuel Switching; 26 

• Advanced metering and billing options; 27 

• Understanding gas pricing trends; and 28 

• Coordinating activities between utilities and municipalities. 29 

 30 
 31 

 32 
3.4 Please explain how each of the customer and stakeholder needs was addressed. 33 
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  1 
Response: 2 

From a long term resource planning perspective, customer and stakeholder needs were 3 
addressed by examining a range of plausible future annual and peak demand scenarios and 4 
identifying appropriate demand and supply resources that will ensure that the FEU can provide 5 
safe and secure energy supply and innovative, responsive energy services through the planning 6 
horizon.    7 

  8 
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4. Reference: Exhibit B-1, Page ES-1 1 

 2 

4.1 Please describe whether or not the FEU’s planning objectives involve identifying 3 
potential risks and or prevention and mitigation plans to manage risk. 4 

  5 
Response: 6 

Please refer to the response to BCUC IR 1.9.1. 7 

 8 
 9 

 10 
4.2 If the planning objectives were to include identifying and managing risks please 11 

provide a complete and comprehensive list of the risk areas which may be of 12 
concern. 13 

  14 
Response: 15 

Please refer to the response to BCUC IR 1.9.1. 16 

  17 
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5. Reference: Exhibit B-1, Page ES-1 1 

2 
For convenience the portion of the UCA Section 44.1 (2) is provided below as a 3 
reference for the questions that follow. 4 

Long-term resource and conservation planning 5 

44.1 (1) [Repealed 2010-22-65.] 6 

(2) Subject to subsection (4), a public utility must file with the commission, in the 7 
form and at the times the commission requires, a long-term resource plan 8 
including all of the following: 9 

(a) an estimate of the demand for energy the public utility would expect to 10 
serve if the public utility does not take new demand-side measures during 11 
the period addressed by the plan; 12 

(b) a plan of how the public utility intends to reduce the demand referred 13 
to in paragraph (a) by taking cost-effective demand-side measures; 14 

(c) an estimate of the demand for energy that the public utility expects to 15 
serve after it has taken cost-effective demand-side measures; 16 

(d) a description of the facilities that the public utility intends to construct 17 
or extend in order to serve the estimated demand referred to in paragraph 18 
(c); 19 

(e) information regarding the energy purchases from other persons that 20 
the public utility intends to make in order to serve the estimated demand 21 
referred to in paragraph (c); 22 

(f) an explanation of why the demand for energy to be served by the 23 
facilities referred to in paragraph (d) and the purchases referred to in 24 
paragraph (e) are not planned to be replaced by demand-side measures; 25 

(g) any other information required by the commission. 26 

(3) The commission may exempt a public utility from the requirement to include in 27 
a long-term resource plan filed under subsection (2) any of the information 28 
referred to in paragraphs (a) to (f) of that subsection if the commission is satisfied 29 
that the information is not applicable with respect to the nature of the service 30 
provided by the public utility 31 
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(4) [Repealed 2010-22-65.] 1 

(5) The commission may establish a process to review long-term resource plans 2 
filed under subsection (2). 3 

(6) After reviewing a long-term resource plan filed under subsection (2), the 4 
commission must 5 

(a) accept the plan, if the commission determines that carrying out the 6 
plan would be in the public interest, or 7 

(b) reject the plan. 8 

(7) The commission may accept or reject, under subsection (6), a part of a public 9 
utility's plan, and, if the commission rejects a part of a plan, 10 

(a) the public utility may resubmit the part within a time specified by the 11 
commission, and 12 

(b) the commission may accept or reject, under subsection (6), the part 13 
resubmitted under paragraph (a) of this subsection. 14 

(8) In determining under subsection (6) whether to accept a long-term resource 15 
plan, the commission must consider 16 

(a) the applicable of British Columbia's energy objectives, 17 

(b) the extent to which the plan is consistent with the applicable 18 
requirements under sections 6 and 19 of the Clean Energy Act, 19 

(c) whether the plan shows that the public utility intends to pursue 20 
adequate, cost-effective demand-side measures, and 21 

(d) the interests of persons in British Columbia who receive or may 22 
receive service from the public utility. 23 

(9) In accepting under subsection (6) a long-term resource plan, or part of a plan, 24 
the commission may do one or both of the following: 25 

(a) order that a proposed utility plant or system, or extension of either, 26 
referred to in the accepted plan or the part is exempt from the operation 27 
of section 45 (1); 28 

(b) order that, despite section 75, a matter the commission considers to 29 
be adequately addressed in the accepted plan or the part is to be 30 
considered as conclusively determined for the purposes of any hearing or 31 
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proceeding to be conducted by the commission under this Act, other than 1 
a hearing or proceeding for the purposes of section 99. 2 

5.1 Please define the FEU interpretation of the 44.1 (8) (d) in regard to the definition 3 
of the interests of persons who receive or may receive service from the public 4 
utility. 5 

  6 
Response: 7 

The FEU interpret 44.1 (8)(d) to give direction to the Commission to consider the interest of a 8 
utility’s customers and potential customers when deciding whether to accept or reject a long 9 
term resource plan.  For the purposes of resource planning, the “interests” of persons who 10 
receive or may receive service from the public utility include delivery of reliable and safe energy 11 
services. 12 

  13 
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6. Reference: Exhibit B-1, Page ES-2 1 

 2 

6.1 Please provide the evidence for using natural gas as a firm backup for renewable 3 
energy. 4 

  5 
Response: 6 

Natural gas is commonly known to be a cost-effective, reliable firm back-up for renewable 7 
intermittent electricity sources such as wind and solar.  For example, the Center for Climate and 8 
Energy Solutions (C2ES) in its June 2013 report, “Leveraging Natural Gas to Reduce GHG 9 
Emissions,” (cited in the 2014 LTRP and filed in response to BCSEA IR 1 11.12) states: 10 

 “Natural gas can provide baseload, intermediate, and peaking electric power, and can 11 
thus meet all types of electrical demand.  It is an inexpensive, reliable, dispatchable 12 
source of power that is capable of supplying firm backup to intermittent sources such as 13 
wind and solar.” (pg. 25)  14 

“In fact, wind and gas benefit from each other because they both mitigate each other’s 15 
worst problems.  For wind, intermittency is a problem, and for natural gas, price volatility 16 
has been a problem historically.  It turns out that the ability for natural gas power plants 17 
to serve as rapid response firming power is an effective hedge against wind’s 18 
intermittency.  And, it turns out the fixed fuel price (at zero) of wind farms is an effective 19 
hedge against natural price volatility. Thus, they are complementary partners in the 20 
power markets.”  (pg. 31) 21 

The Northwest Gas Association “2014 Natural Gas Outlook” (Exhibit A2-1) also notes: 22 

“A significant driver in the region’s gas-fired generation growth has been the 23 
development of wind generation.  The Renewable Portfolio Standards (RPS) of Oregon, 24 
Washington and California catalyzed the construction of nearly 8,000 MW of wind 25 
generation in the Northwest.  Intermittent renewable resources – like wind and solar – 26 
require backup generation that can deliver electricity on demand.  Public policy directly 27 
and indirectly limits options for consistent generation resources like coal and nuclear 28 
facilities while natural gas generation meets emissions and other environmental 29 
standards. 30 
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Permitting a natural gas power plant is fairly straight forward and the costs of 1 
construction are predictable.  The ability to produce natural gas from shale formations 2 
has yielded an abundant natural gas resource along with lower, more stable natural gas 3 
prices forecast well into the future. 4 

When these dynamics are taken together, it’s no wonder we are relying more and more 5 
on clean, safe and plentiful natural gas to fuel the generation of electricity.  In fact, gas-6 
fired generation has come right along with wind development in the region. 7 

Due to limits on the Northwest hydropower system, the task of balancing wind 8 
generation is increasingly falling to natural gas generation units.” (pg. 11) 9 

 10 
As noted in Appendix B-2 of the FEU’s 2014 LTRP, conventional natural gas is also used as a 11 
firming source for renewable thermal applications.  Thermal energy solutions include renewable 12 
energy systems such as geo-exchange, waste heat, recovery and solar thermal energy.  13 
Designing a thermal energy system to meet demand on every single day of the year, including 14 
the coldest day, is cost-prohibitive. Therefore, such systems are typically designed to meet 15 
thermal energy demand for approximately 50% to 70% of peak day requirements, including a 16 
portion of the base load.  This type of system can therefore serve approximately 80% to 90% of 17 
a customer’s annual demand, and less in colder years.  The remaining demand is then 18 
supplemented by conventional energy systems, which the FEU believe is best met by natural 19 
gas where it is available. 20 

 21 
 22 

 23 
6.2 Please explain whether or not by renewable energy the FEU mean renewable 24 

electric energy or just renewable thermal energy or both and or something other 25 
than those as well. 26 

  27 
Response: 28 

The statement in the preamble is a general statement that applies to renewable electricity and 29 
renewable thermal energy applications. 30 

 31 
 32 

 33 
6.3 Please explain in detail how natural gas can be used to provide a firm back-up 34 

for renewable energy.  35 
  36 



FortisBC Energy Utilities (FEU or the Companies) 
2014 Long Term Resource Plan (the Application) 

Submission Date: 
June 19, 2014 

Response to Commercial Energy Consumers Association of British Columbia (CEC) 
Information Request (IR) No. 1 Page 14 

 

Response: 1 

Because wind and solar are intermittent sources of electricity, there is a need for other 2 
generation assets to respond to load requirements when intermittent sources are not available.  3 
Natural gas is an ideal source of energy to provide firming power since gas is the most flexible 4 
in in terms of deployment: gas turbines can be turned on and off quickly to meet fluctuating 5 
power demands.   6 

Designing a renewable thermal energy system to meet demand on every single day of the year, 7 
including the coldest day, is cost-prohibitive.  Therefore, such systems are typically designed to 8 
meet thermal energy demand for approximately 50% to 70% of peak day requirements, 9 
including a portion of the base load.  For renewable thermal applications, conventional natural 10 
gas boilers and furnaces can be integrated with the renewable thermal system to provided firm 11 
thermal energy when required.  For additional information, please refer to Appendix B-2 of the 12 
2014 LTRP. 13 

  14 
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7. Reference: Exhibit B-1, Page ES-2 and Page ES-3 1 

2 

 3 

7.1 Does the first excerpted section suggest that there is an abundance of natural 4 
gas in North America? 5 

  6 
Response: 7 

Yes, the resource potential in North America is significant and improved production technologies 8 
have helped to provide for abundant supply that is expected to be sufficient to meet future gas 9 
demand. 10 

 11 
 12 

 13 
7.2 Does BC have an abundance of natural gas? 14 
  15 

Response: 16 

Yes, B.C. has an abundance of natural gas and is expected to have a sufficient amount of gas 17 
to meet future demand. 18 

 19 
 20 

 21 
7.3 Under what future conditions would BC not have an abundance of natural gas? 22 
  23 
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Response: 1 

For the purposes of this planning exercise, conditions that would make the abundance of known 2 
natural gas reserves inaccessible include stricter environmental policies and poor producer 3 
economics.  Stricter environmental policies and regulations would limit the volume and pace of 4 
natural gas development and therefore limit natural gas production.  Poor producer economics 5 
could occur either in a depressed gas price environment or in an over-supplied environment 6 
where there is a lack of market demand for natural gas.  Currently, there is a low probability that 7 
a change in environmental policies will occur that could limit natural gas production in B.C. as 8 
the provincial government is actively promoting the use and export of natural gas.   9 

Shale gas is abundant in North America and different supply basins will be developed 10 
depending on their specific economics, which is tied to the price of natural gas over the long 11 
term.  Natural gas resources located in B.C. compete with other supply basins throughout North 12 
America to meet domestic demand and export markets such as LNG. 13 

Current natural gas forward prices and producer breakeven costs indicate that producers are 14 
likely to continue producing at least in the near future.  Since B.C. has a large natural gas 15 
resource and the provincial government is actively supporting the development of natural gas 16 
production, the overall risk of having limited natural gas supply in B.C. is considered low at this 17 
time. 18 

 19 
 20 

 21 
7.4 What evidence do the FEU have that there may be a limitation of natural gas 22 

supply? 23 
  24 

Response: 25 

Evidence of a potential limitation or reduction in the production of natural gas can be seen in 26 
examples of restrictions on natural gas development in other jurisdictions in North America.  The 27 
experience of New York provides a good example of how the use of environmental regulations 28 
have limited natural gas production there following a statewide hydraulic fracturing moratorium 29 
introduced in 2008 while the state conducts a study of the environmental impact of shale gas 30 
development. 31 

For North America as a whole, however, the current natural gas price environment and producer 32 
breakeven costs indicate that producers are likely to continue with maintaining production levels 33 
at least in the near future.   34 

 35 
 36 



FortisBC Energy Utilities (FEU or the Companies) 
2014 Long Term Resource Plan (the Application) 

Submission Date: 
June 19, 2014 

Response to Commercial Energy Consumers Association of British Columbia (CEC) 
Information Request (IR) No. 1 Page 17 

 

 1 
7.5 Please provide the estimates of the natural gas potential in BC and the Western 2 

Sedimentary Basin. 3 
  4 

Response: 5 

According to the National Energy Board (NEB), the estimated ultimate potential for marketable 6 
natural gas in the Western Canadian Sedimentary Basin (WCSB) by the end of 2012 was 821 7 
trillion cubic feet (Tcf), with 400 Tcf of this amount from B.C.1 8 

 9 
 10 

 11 
7.6 Please describe the NEB role in authorizing export of natural gas and whether or 12 

not the NEB would compromise the availability of natural gas to the domestic 13 
markets. 14 

  15 
Response: 16 

Pursuant to section 117 of the National Energy Board Act (NEB Act) the NEB is authorized to 17 
issue licenses for the export or import of oil or gas from or to Canada.  An application for an 18 
export license requires:  19 

• identification of the source and volume of gas to be exported;  20 

• a description of gas supplies, including Canadian gas supply, expected to be available to 21 
the Canadian market (including underlying assumptions) over the requested license 22 
term; 23 

• a description of expected gas requirements (demand) for Canada (including underlying 24 
assumptions) over the requested license term; and  25 

• implications of the proposed export volumes on the ability of Canadians to meet their 26 
gas requirements. 27 

 28 
Pursuant to section 118 of the NEB act, “on an application for a license to export oil or gas, 29 
[NEB] shall satisfy itself that the quantity of oil or gas to be exported does not exceed the 30 
surplus remaining after due allowance has been made for the reasonably foreseeable 31 
requirements for use in Canada, having regard to the trends in the discovery of oil or gas in 32 
Canada.”  The NEB assesses the merits of an application for export through a surplus 33 

1  NEB Report - November 2013 - The Ultimate Potential for Unconventional Petroleum from the Montney Formation 
of British Columbia and Alberta – Table 4. 
http://www.neb-one.gc.ca/clf-nsi/rnrgynfmtn/nrgyrprt/ntrlgs/ltmtptntlmntnyfrmtn2013/ltmtptntlmntnyfrmtn2013-
eng.html 

                                                

http://www.neb-one.gc.ca/clf-nsi/rnrgynfmtn/nrgyrprt/ntrlgs/ltmtptntlmntnyfrmtn2013/ltmtptntlmntnyfrmtn2013-eng.html
http://www.neb-one.gc.ca/clf-nsi/rnrgynfmtn/nrgyrprt/ntrlgs/ltmtptntlmntnyfrmtn2013/ltmtptntlmntnyfrmtn2013-eng.html
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determination procedure known as the Market-Based Procedure (MBP) to ensure the sufficient 1 
availability of natural gas for domestic markets. 2 

 3 
 4 

 5 
7.7 Please provide information on the expected cost of lifting natural gas out of 6 

Northeastern BC and any variation over time which may be expected. 7 
  8 

Response: 9 

The FEU interpret cost of “lifting” natural gas as the breakeven cost for gas production in 10 
northeastern B.C.  Producer break even costs have generally improved over time, contributing 11 
to lower natural gas prices.  As illustrated in the below graph, northeastern BC, particularly the 12 
Montney region, is a key low cost play whose break-even costs have steadily decreased in the 13 
recent past, largely due to the recovery of liquids.  14 

 15 

 16 
Producer break even costs going forward will be determined by such factors as any further 17 
advances in drilling, associated liquids and production technology and any potential 18 
environmental regulations. 19 

 20 
 21 
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 1 
7.8 Please confirm that at reasonable costs (please define the reasonable costs) of 2 

providing natural gas supply the FEU do not expect the availability of natural gas 3 
supply during the planning period to become limited such that long term prices 4 
for natural gas would be materially affected. 5 

  6 
Response: 7 

For the purposes of this question, FEU would define “reasonable costs of providing natural gas 8 
supply” as the being the breakeven costs of production including a minimum level of return on 9 
investment as shown in the figure provided in the response to the previous question (CEC IR 10 
1.7.7).   11 

The current natural gas forward prices and producer breakeven costs indicate that producers 12 
are likely to continue with at least maintaining production levels in the near future.  The latest 13 
long-term price forecasts, as indicated in the response to BCUC IR 1.11.1, indicate that Henry 14 
Hub gas prices could range between $6.86 and $8.12/MMBtu by 2030.  The response to CEC 15 
IR 1.7.7 indicates that producer break even costs lie between $2 and $5/MMBtu.  Therefore, the 16 
FEU expect there to be an abundance of gas supply available during the planning period of the 17 
2014 LTRP. 18 

While the FEU do not expect the availability of natural gas supply to become limited in North 19 
America during the 2014 LTRP planning period, the ability and costs to transport gas from the 20 
supply regions to demand areas is also an important factor to consider.  Therefore, more 21 
pipeline infrastructure will likely be needed in the future to better link supply with demand.  22 

 23 
 24 

 25 
7.9 What is the FEU estimate of the probability of having an abundance of natural 26 

gas versus the probability of having limited natural gas? 27 
  28 

Response: 29 

Current evidence suggests that there is an abundance of natural gas supply and production 30 
across North America and therefore the probability of having limited natural gas is low. The FEU 31 
do not have a forecast and do not have an estimate of probability of either abundance or limited 32 
natural gas.  The forecasting process does not attempt to attribute probability to any one event 33 
or scenario occurring.   Depending on the pace of future natural gas infrastructure development 34 
to move the supply to markets, it is possible to encounter pipeline capacity constraints and 35 
regional price spikes from time to time.  However, over the long term, as more infrastructure is 36 
built to keep up with demand, a return to a more balanced supply and demand environment 37 
where sufficient natural gas is available will occur. 38 
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 1 
 2 

 3 
7.10 Please identify the major factors that might cause the conditions that may limit 4 

natural gas supply over the planning period and provide the FEU estimate of the 5 
probability of any of these factors occurring. 6 

  7 
Response: 8 

Please refer to the response to CEC IR 1.7.3. 9 

  10 
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8. Reference: Exhibit B-1, Page ES-5 1 

   2 

8.1 Please explain what is not included in the Core Market and relate the 3 
approximate magnitude or range of magnitudes for the peak day demand 4 
requirements for each. 5 

  6 
Response: 7 

Transportation customers in Rate Schedules 22 – 27 are not included as part of the core (Rate 8 
Schedule 1 to 7) market customers.  The chart below shows the relative magnitude of the non-9 
core peak demand (including power generation customers) to the core peak demand. 10 
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 1 

 2 
 3 

 4 
8.2 Please relate the Core Peak Day Demand to the Peak Design Day for the natural 5 

gas delivery system showing all components required to explain any difference. 6 
  7 

Response: 8 

The Core Peak Day Demand shows aggregated loads across the entire FEU system, 9 
essentially total flow rates into the system during Peak Demand. Peak Demand used for design 10 
is region specific and is determined for individual gas systems independently based on 11 
forecasts of localized Core Peak demand and other transportation customers (e.g. rate 12 
schedules 22-27) as required. 13 

 14 
 15 

 16 
8.3 Please advise what if any demand side measures the FEU take to reduce the 17 

peak day demand and or the peak design day demand for the system. 18 
  19 

Response: 20 

The FEU do not currently undertake any EEC measures specifically to reduce peak (or design 21 
day/hour) demand.  As outlined in Section 5.1.1.2 of the LTRP (pages 98 and 99), EEC 22 
activities lead to an overall decrease in annual consumption but may or may not affect peak 23 
demand. Some types of EEC activities may lead to an increase in peak demand. Set-back 24 

2013 / 2014 2014 / 2015 2015 / 2016 2016 / 2017 2017 / 2018 2018 / 2019 2019 / 2020 2020 / 2021 2021 / 2022 2022-2023
Non-Core 537 530 288 277 266 256 246 236 230 226
Core 1,324 1,335 1,345 1,356 1,364 1,372 1,379 1,386 1,393 1,400
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thermostats, for example, could potentially reduce yearly gas consumption but lead to 1 
concentrating gas demand at specific times during the day, while tankless water heaters likely 2 
lead to a reduction in total annual gas consumption but potentially require shorter periods of 3 
higher consumption, which could increase peak instead.  Please also refer to the responses to 4 
BCUC IRs 1.48.1 and 1.48.1.1 for a discussion of how EEC measures may or may not impact 5 
peak demand and how the impacts of EEC are currently considered in forecasting peak 6 
demand.    7 

To date, the FEU have not identified any demand side measures other than curtailment that can 8 
reliably reduce peak demand.  Curtailment is an operational measure available through 9 
agreement with some of the FEU’s industrial customers and is not an EEC program.  As well, 10 
the ability to curtail is already considered in the core peak demand figure in the preamble.  The 11 
FEU will continue to examine new technologies or innovative program designs for opportunities 12 
to reduce peak demand.  If such opportunities are identified and proven out, the FEU will 13 
consider their potential impact on long term peak demand forecasts in future LTRPs. 14 

 15 
 16 

 17 
8.4 Please define what if any peak demand ‘demand side measures’ may be 18 

possible and potentially feasible. 19 
  20 

Response: 21 

Please refer to the response to CEC IR 1.8.3.  The FEU are not currently aware of any gas 22 
demand side measures other than curtailment that can reliably reduce peak demand on the 23 
FEU’s systems, but will continue to examine measures that may have the potential to do so.  24 

 25 
 26 

 27 
8.5 Please define what conditions may need to exist in order to enable cost-effective 28 

use of demand side measures for the peak demands on the system. 29 
  30 

Response: 31 

The details of specific equipment installations and the interaction of multiple installations would 32 
need to be known and be proven to result in an overall reduction in peak demand in order to 33 
design an EEC program around a measure or measures designed specifically to reduce peak 34 
demand.  Please also refer to the response to BCUC IR 1.48.1. 35 

  36 
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9. Reference: Exhibit B-1, Page ES-6 1 

  2 

9.1 Please confirm that to service the low scenario for NGT that the FEU would not 3 
require the Tilbury LNG plant expansion. 4 

  5 
Response: 6 

Not confirmed.  As approved under Special Direction No. 5, the FEU are proceeding with Tilbury 7 
LNG plant expansion.  NGT is only one of many industries seeking LNG.  Other customers or 8 
industries that are seeking LNG include but are not limited to off system communities, utilities in 9 
BC, Washington State, Hawaii, Yukon and Northwest Territories, as well as niche export 10 
markets.  The FEU expects that the liquefaction capacity will be subscribed and justify the 11 
expansion of the facility.   12 

However, the FEU believe that the low NGT demand is unlikely and that NGT demand above 13 
the low scenario will materialize.   14 

 15 
 16 

 17 
9.2 Please provide the proportion for how much of the Tilbury LNG plant expansion 18 

capability would be needed to serve the planning horizon NGT demand for the 19 
15% reference case scenario and the 30% high case scenario. 20 

  21 
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Response: 1 

Please refer to the response to CEC IR 1.10.9 for discussion on potential Tilbury LNG 2 
expansion scenarios. There is a range of possible expansion scenarios that can be 3 
accommodated at the Tilbury site so the percentage of the expansion capacity used to meet 4 
different NGT demand  scenarios would be dependent on the expansion scenario selected.  5 
Please note that the NGT volumes in the scenarios portrayed include both CNG and LNG 6 
volumes (please refer to the response to BCUC IR 1.24.1 for the breakdown of CNG and LNG 7 
amounts in each of the scenarios).  It is also possible that LNG facilities providing supply to the 8 
BC NGT market may be developed by other parties elsewhere on the FEU’s system or in other 9 
jurisdictions.  As an example, a daily liquefaction capability of approximately 80 mmscfd would 10 
be required to serve the anticipated 2033 NGT loads in the Reference scenario and twice that 11 
amount or about 160 mmscfd would be required to serve the 2033 forecast annual demand from 12 
the High scenario. The potential expansion capability at Tilbury can handle these liquefaction 13 
quantities but it is possible that portions of those amounts will come from other sources of LNG 14 
supply.  15 

 16 
 17 

 18 
9.3 Please provide what conditions would be required to exist for a 30% scenario to 19 

be realized. 20 
  21 

Response: 22 

There are a number of factors that will need to persist for the 30% scenario to materialize.  23 
Namely, the following conditions will likely be required: 24 

1. OEM engine offerings for a wide range of natural gas applications; 25 

2. Declining capital cost premiums (i.e. economies of scale) for CNG and LNG engine 26 
offerings; 27 

3. Widely available fuelling infrastructure covering a broad geographic area; and 28 

4. Relatively low natural gas price environment relative to crude oil and diesel that would 29 
make switching to natural gas economic for fleet operators. 30 

 31 
 32 

 33 
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9.4 Please provide what the FEU are doing to enable the 30% scenario to be 1 
realized and describe any impediments the FEU see in realizing the 30% 2 
scenario. 3 

  4 
Response: 5 

The FEU can play an integral part in helping to enable the various scenarios presented.  For 6 
instance, customer education and raising awareness through various media outlets will help 7 
fleet operators with decision making among the other variables that fleet operators must 8 
consider.  The GGRR is also playing a vital role in the FEU continuing to develop NGT demand; 9 
however there exist a number of variables that are not in the FEU’s control or influence. 10 

The FEU’s influence on realizing any of the scenarios presented is limited to factors that are in 11 
direct control of the FEU.  For instance, if there are delays in OEM engine offerings or if gas 12 
prices increase to levels that make switching to natural gas uneconomic, these factors would 13 
impede the FEU in realizing the 30% scenario.   14 

 15 
 16 

 17 
9.5 Please provide the FEU estimate of the probability of achieving the 30% 18 

scenario, and the 15% scenario. 19 
  20 

Response: 21 

The FEU did not assign probabilities to its annual demand scenarios; however, generally 22 
speaking, the FEU has more confidence that that it could achieve the 15% NGT Annual 23 
Demand scenario.  This scenario was built based on FEU’s NGT program results to date, as 24 
well as a reasonable forecast of future demand based on the current market conditions. 25 

The 30% scenario is presented to illustrate the upper limit of what FEU believes the NGT 26 
Annual Demand could potentially be. 27 

 28 
 29 

 30 
9.6 Please provide the conditions that would have to exist to enable a 45% scenario, 31 

a 60% scenario and a 75% scenario. 32 
  33 
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Response: 1 

Each of the 45%, 60% and 75% market share scenarios referenced in this question are unlikely 2 
to occur.  However, if each of the conditions detailed in the response to CEC IR 1.9.3 were to 3 
occur, but at a greater magnitude, this may enable market growth of 45%, 60%, and 75%.  4 
Further, a number of external factors which are out of the control of the FEU may also favorably 5 
impact the FEU’s market share.  These include but are not limited to ongoing incentive funding 6 
for the purchase of CNG and LNG vehicles, penalties for operators of diesel and gasoline fueled 7 
vehicles and social pressure for fleet operators to convert to CNG and LNG vehicles. 8 

 9 
 10 

 11 
9.7 Please provide the additional facility capacities that would be required to service 12 

the higher scenarios. 13 
  14 

Response: 15 

Higher demand scenarios would require additional liquefaction facilities and potentially 16 
additional LNG storage tanks to accommodate maintenance schedules. Depending upon the 17 
magnitude of the demand, looping the Nichol to Roebuck transmission pipeline would also be 18 
required. 19 

 20 
 21 

 22 
9.8 Please provide any technology developments that are expected to be required to 23 

reach either the reference 15% scenario or the 30% high scenario. 24 
  25 

Response: 26 

There are a number of technological developments that would aid in the development of NGT 27 
demand.  For instance, in terms of on-road heavy duty trucking, the market is awaiting a 28 
suitable engine replacement for the discontinued Cummins-Westport 15L HPDI LNG engine.  29 
The discontinuation of this engine, which was ideally suited for the BC market (i.e. terrain and 30 
power requirements), has put downward pressure on LNG demand in this segment.  31 

In terms of mass adoption, the higher upfront capital cost of a CNG or LNG vehicle over a 32 
comparable gasoline or diesel vehicle is also a limiting factor.  As economies of scale are 33 
achieved through higher demand, this capital cost differential is expected to decrease and thus 34 
make CNG and LNG vehicles more attractive to potential customers.  35 
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 1 
 2 

 3 
9.9 Please identify what if any demand side measures the FEU are planning for the 4 

NGT customers. 5 
  6 

Response: 7 

The NGT effort itself is a demand side measure in that by adding NGT customers to the natural 8 
gas system the system is used more efficiently and all things equal rates would decrease over 9 
time.  However, if the question is asking what conservations activities the FEU are undertaking,  10 
the FEU are not planning any demand side (conservation) measures for NGT customers at this 11 
time as the NGT program is designed to encourage existing fleet operators to switch from diesel 12 
to natural gas and add throughput into the system. 13 

Demand side measures applicable to NGT customers may include technological changes such 14 
as the development of more fuel efficient CNG and LNG engines.  However, these are 15 
technological developments that must be made by the engine supplier, and are out of the FEU’s 16 
control.  Additionally NGT customers operate in a competitive market, and as such are 17 
motivated to undertake demand side measures on their own to ensure that they consume the 18 
least amount of fuel possible.  19 

 20 
 21 

 22 
9.10 Please identify what if any demand side measures are possible for NGT 23 

customers and under what conditions they may be available and or feasible. 24 
  25 

Response: 26 

Please refer to the response to CEC IR 1.9.9. 27 

  28 
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10. Reference: Exhibit B-1, Page ES-13  1 

 2 

10.1 Please clarify whether or not the High NGT is related to the reference scenario, 3 
one of the lettered scenarios or a ‘high volume’ scenario and advise whether and 4 
how the high volume scenario is different from other scenarios. 5 

  6 
Response: 7 

The “High Volume” scenario refers to the annual demand that would occur if Scenario C (for 8 
residential, commercial and industrial demand) were to unfold over the planning horizon.  The 9 
FEU recognizes that they should have substituted the term ‘Scenario C’ for ‘High Volume’ in the 10 
referenced figure for clarity. 11 

 12 
 13 

 14 
10.2 Please provide this same graphic with the high and low NGT scenarios applied to 15 

the reference case. 16 
  17 

Response: 18 

The graph included in this response excludes EEC and includes the Reference case plus NGT 19 
Low scenario (green line with diamond markers), and Reference case plus NGT High scenario 20 
(blue line with square markers). 21 
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 1 

 2 
 3 

 4 
10.3 Please confirm or otherwise explain that because the FEU are committed to 5 

building the Tilbury LNG plant expansion that a low NGT scenario is highly 6 
unlikely. 7 

  8 
Response: 9 

Demand for liquefaction of the current build out of the Tilbury facility (See also CEC IR 1. 73.1) 10 
is driven by local NGT, off system communities, other utility needs in BC/Yukon/NWT, as well as 11 
niche market exports.  This spreads the risk and cost of liquefaction need amongst a variety of 12 
options with NGT being a portion of that demand.   13 

 14 
 15 

 16 
10.4 Please explain why the rate reference case scenario increases significantly from 17 

2011 to 2021 and then flattens out, is this the impact of the reference NGT 15% 18 
scenario. 19 

  20 
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Response: 1 

To clarify, the rate reference case scenario reflects a compound annual rate change of 2 
approximately 3% per year between 2011 and 2021.  Commencing in approximately 2021, the 3 
expected growth in NGT  volumes produces delivery margin recoveries that largely offset other 4 
cost pressures, creating a flatter curve. 5 

 6 
 7 

 8 
10.5 Please explain the title delivery rate direction. 9 
  10 

Response: 11 

FEI used the term delivery rate direction to clarify that the rate changes represented in the 12 
graph are not all encompassing forecasts, but rather an indication of the expected direction of 13 
delivery rates in the context of the potential impacts of the EEC and NGT programs on the 14 
Reference case.   15 

 16 
 17 

 18 
10.6 Please provide the working spreadsheets that give rise to these scenarios. 19 
  20 

Response: 21 

Please refer to Attachment 10.6 for a working excel version of Figure ES-6. 22 

 23 
 24 

 25 
10.7 Please explain whether or not there are any other types of demand changes on 26 

the natural gas delivery system that can have the effect of moderating delivery 27 
margin pricing pressures. 28 

  29 
Response: 30 

Generally, any demand growth that results in an incremental cost which is less than the existing 31 
average cost will serve to moderate delivery margin upward price pressures.  New large 32 
industrial demand as discussed Section 3.3.9, page 61 of Exhibit B-1 is an example of demand 33 
that could have the effect of moderating delivery margin.  The FEU cannot model the impacts of 34 
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such a load however, as the load described in that section remains speculative and no rate 1 
information exists that could be modelled.    2 

 3 
 4 

 5 
10.8 Please provide a quantitative analysis of the potential effect of the addition of 6 

LNG export facilities in the Lower Mainland, Vancouver Island areas. 7 
  8 

Response: 9 

While the FEU have had interest from potential customers seeking to construct LNG facilities in 10 
the Lower Mainland and Vancouver Island to attach to the FEU system, these discussions are 11 
confidential and in a development stage; as such these opportunities and associated forecasts 12 
are not included in the LRTP. 13 

However, developments such as PEC/WoodFibre, Tilbury expansion, and additional customers 14 
seeking transmission service for LNG, and large scale industrial requirements, are expected to 15 
provide significant benefit to existing customers through better utilization of the natural gas 16 
system.   FEU’s existing assets are geographically well-positioned for LNG opportunities for 17 
markets domestically and abroad.  Transmission and liquefaction requirements in these areas 18 
could exceed the annual existing throughput on the FEU system.  Even accounting for 19 
additional infrastructure required to serve these new large loads, the net effect would be a 20 
reduction in rates for existing customers, all else equal.   21 

  22 

 23 
 24 

 25 
10.9 Please describe whether or not there are additional opportunities for expansion 26 

of the Tilbury Island LNG plant and under what conditions this might occur during 27 
the planning horizon. 28 

  29 
Response: 30 

Beyond the $400 million expansion allowed under Special Direction 5, the FEU are looking at 31 
additional opportunities for expansion of the Tilbury facility.  At this time, the FEU do not have 32 
any firm commitments, however it is very possible that further expansions could occur during 33 
the planning horizon to meet both domestic (principally NGT and remote communities) and 34 
niche market or short haul export markets.  In addition to the liquefaction capacity additions 35 
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permitted under Special Direction 5, various parties have indicated interest in liquefaction 1 
capacity of up to 300,000 GJ/day.  2 

 3 
 4 

 5 
10.10 Please describe whether or not there is a potential for the BC Hydro electric 6 

system to need peaking capacity resources into the Lower Mainland, Vancouver 7 
Island area and whether or not any such facilities might impact demand on the 8 
FEU natural gas delivery system. 9 

  10 
Response: 11 

With the planned 2015 in service date of BC Hydro’s (BCH) Interior to Lower Mainland (ILM) 12 
transmission project and the government order that BCH’s Burrard Thermal power generation 13 
plant be shut down by 2016 there is a reduced potential for BCH to require gas supply and 14 
transmission capacity on the FEU’s system to support peaking capacity resources for electrical 15 
production. 16 

 17 
 18 

 19 
10.11 Please describe whether or not there are any potential industries that may use 20 

natural gas as a feedstock that may potentially locate where there may be 21 
requirements on the FEU natural gas delivery systems. 22 

  23 
Response: 24 

The FEU have had interest from large scale industrial customers seeking transmission service 25 
in the lower mainland, interior and Vancouver Island.  These customers would use natural gas 26 
as a feedstock for the production of methanol, fertilizer and gas to liquids production.  At present 27 
none of these discussions are far enough along to result in forecasts of either load or system 28 
expansions required to serve the customer.   29 

  30 
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11. Reference: Exhibit B-1, ES-14 1 

 2 
11.1 Does this mean that the FEU will not be working in the next 4 years with any 3 

LNG export opportunities? 4 
  5 

Response: 6 

No - working on opportunities to add new customers and demand is an important day to day 7 
business activity for the FEU and is not something that gets singled out as an action item in the 8 
LTRP.   However, the 2014 LTRP has considered the impact of potential new industrial load on 9 
its infrastructure that could result from these ongoing business activities.    The FEU continue to 10 
examine all opportunities that may result in increased load on the natural gas delivery system. 11 

 12 
 13 

 14 
11.2 Does this mean that the FEU will not be working in the next 4 years with any 15 

natural gas generation or peaking plant opportunities? 16 
  17 

Response: 18 

No.  Please refer to the response to CEC IR 1.11.1. 19 

 20 
 21 

 22 
11.3 Does this mean that the FEU will not be working with TES opportunities that 23 

would limit natural gas growth? 24 
  25 

Response: 26 

Due to the AES Inquiry Decision, the FEU limit their involvement in TES opportunities to the 27 
delivery of natural gas services. 28 

 29 
 30 

 31 
11.4 Does this mean that the FEU will not be working with other than NGT LNG 32 

requirements? 33 
  34 
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Response: 1 

The FEU are uncertain what is meant by the term “other than NGT LNG requirements”.   Please 2 
refer to the response to CEC IR 1.11.1. 3 

 4 
 5 

 6 
11.5 Does this mean that the FEU will not be working with any potential customers 7 

who might require natural gas feedstock for their industrial or chemical 8 
processes? 9 

  10 
Response: 11 

No.  Please refer to the response to CEC IR 1.11.1. 12 

  13 
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12. Reference: FEU Exhibit B-1,  Executive Summary page ES-1 and page 5 1 

2 

  3 

12.1 Please confirm that FEU is requesting the Commission to accept the LTRP, but 4 
not necessarily provide approval of any of the forecasts or other information 5 
contained in the plan. 6 

  7 
Response: 8 

The FEU seek to have the LTRP accepted pursuant to section 44.1(6)(a) of the Utilities 9 
Commission Act.  Strictly speaking, the Act does not treat the LTRP as an “application”; rather, 10 
it is something that the utility must “file with the commission”, and the plan is either accepted or 11 
rejected.  The FEU confirm that no specific approvals are being sought with this LTRP.   Please 12 
also refer to the response to BCUC IR 1.1.5. 13 

 14 
 15 

 16 
12.2 What are the regulatory implications of an acceptance of the plan? 17 
  18 

Response: 19 

Once accepted, the Commission is required to consider the LTRP in subsequent applications 20 
under sections 44.2, 46 and 71 of the UCA.  Please refer to the response to BCUC IR 1.1.5 for 21 
additional information. 22 

 23 
 24 

 25 
12.3 If parts of the Plan are rejected by the Commission will FEU make amendments 26 

to the plan in this planning cycle and re-submit or does that depend on the 27 
Commission order? Please explain. 28 

  29 
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Response: 1 

If parts of the LTRP are rejected by the Commission, and depending upon the nature of the 2 
rejection, the FEU would incorporate the Commission’s directives into the next planning cycle.   3 
However, the FEU believe the Commission should accept the LTRP because it has met all of 4 
the requirements of the Utilities Commission Act (see Table 1-2 of the LTRP, Exhibit B-1, for 5 
information on each UCA requirement and where the requirement is addressed in the 2014 6 
LTRP), it meets the Commission’s directives provided in the 2010 LTRP Decision (see Table 1-7 
3 of the LTRP, Exhibit B-1) and the FEU have followed the BCUC Resource Planning 8 
Guidelines, as appropriate, in preparing the 2014 LTRP.   9 

  10 
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13. Reference: FEU Exhibit B-1,  Introduction page 3 1 

  2 

13.1 Please explain why the Annual Demand/customer for FEVI about 50% higher 3 
than it is for FEI Lower Mainland. 4 

  5 
Response: 6 

In Table 1-1, the inclusion of large volume industrial customers within a comparatively smaller 7 
customer base in the FEVI service territory results in an overall Annual Demand / Customer 8 
value that is higher for FEVI than for FEI Lower Mainland.   9 

 10 
 11 

 12 
13.2 Please explain why the Peak Day Demand per customer is about 50% higher for 13 

FEI Lower Mainland than it is for FEI Interior. 14 
  15 

Response: 16 

The FEU note that Peak Day Demand per customer is 24% higher for FEI Lower Mainland than 17 
it is for FEI Interior, and not 50% higher.  18 

The Lower Mainland experiences a higher Peak Day Demand per customer due to the higher 19 
proportion of industrial customers in the region that have much higher daily demand 20 
requirements than other customer groups.  For FEI Interior the ratio of industrial demand to total 21 
demand is half that of the Lower Mainland.  22 

  23 



FortisBC Energy Utilities (FEU or the Companies) 
2014 Long Term Resource Plan (the Application) 

Submission Date: 
June 19, 2014 

Response to Commercial Energy Consumers Association of British Columbia (CEC) 
Information Request (IR) No. 1 Page 39 

 

14. Reference: FEU Exhibit B-1, pages 19 through 22 1 

 2 

14.1 FEU provides a discussion of natural gas and its competitive position in the 3 
residential market on pages 19 through 22 and in Appendix A-3.  Please provide 4 
a similar overview of natural gas use in the Commercial and Industrial sectors in 5 
BC, including a discussion on the typical uses of natural gas, the advantages and 6 
disadvantages of natural gas and competing alternatives including prices,  the 7 
relevant history  and any other key issues for each sector.   Please provide the 8 
relevant charts and graphs for illustration.  9 

  10 
Response: 11 

Although the commercial market is diverse both in scale and in the type of business, natural gas 12 
is used for many of the same purposes as in the residential sector – space heating, domestic 13 
water heating and cooking.  There are a few additional sector-specific uses such as swimming 14 
pools in condos, apartments and hotels.  15 

The information below is reproduced from the FEU’s 2010 Conservation Potential Review 16 
(CPR) and shows the consumption for each commercial sub-sector and end use.  As seen 17 
below, small commercial is the largest sub-sector and space heating is the largest end use.  18 
The information below also shows industrial consumption by major end use and sub-sector.  19 
The primary industrial sector end use is for boilers and the largest sub-sector is pulp and paper. 20 

Given the complexity of the commercial and industrial sectors and the level of detail in this 21 
information request, significant additional analysis would be required to speak to the advantages 22 
and disadvantages of natural gas and competing alternatives for each sector. 23 
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15. Reference: FEU Exhibit B-1 pages 19 and 20 and Appendix A-3, page 1 1 

2 

3 

 4 

15.1 Please reconcile the use of the 95% efficiency figure in the comparison with 5 
electricity rates, with the 90% efficiency of a new gas furnace.   6 

  7 
Response: 8 

FEI would like to first make a correction with respect to the narrative provided preceding Figure 9 
2-5.  The narrative in the 2014 LTRP (Exhibit B-1), Section 2, page 19 stated: 10 

“Figure 2-5 provides a historical comparison of natural gas bills (based on consumption 11 
of 95 GJ/year and 95% efficiency) with comparable electricity bills (assuming 100% 12 
efficiency) for an FEI residential customer in the Lower Mainland.” 13 

 14 
This should be corrected to read: 15 

“Figure 2-5 provides a historical comparison of natural gas bills (based on consumption 16 
of 95 GJ/year and 90% efficiency) with comparable electricity bills (assuming 100% end-17 
use efficiency) for an FEI residential customer in the Lower Mainland.” 18 
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 1 
A 90% efficiency factor was used in Figure 2-5, and was correctly noted in the LTRP, Footnote 2 
16 in Section 2, page 19:  3 

 “16This illustration assumes natural gas use of 95 GJ and the efficiency of gas 4 
equipment is 90% relative to 100% for electric equipment.  FEI amount includes the 5 
basic charge; BC Hydro amount does not include basic charge since a household 6 
already pays the basic electric charge for non-heating use.” 7 

It is important to note that the comparison in Figure 2-5 is not to a new gas furnace, but a 8 
generalized comparison of electricity bills and natural gas bills giving consideration for newer 9 
appliances that a customer may or may not have, and a generalized efficiency adjustment of 10 
90% was used as an estimate to represent natural gas equipment as a whole.  The comparison 11 
in Figure 2-5 is not intended to be an appliance specific comparison to a new natural gas 12 
furnace.    13 

The reference in the preamble after Figure 2-5 is from Appendix A-3 of Exhibit B-1:  Cost 14 
Competitiveness of Natural Gas and Electricity, page 1.  The paragraph states: 15 

“The natural gas burner tip rates are compared to electric equivalents. These electric 16 
equivalents are based on BC Hydro rates which have been adjusted for various 17 
appliance efficiencies in order to provide a direct comparison to natural gas. For 18 
example, when looking at space heating for new customers, the electric equivalents 19 
include adjustments to the BC Hydro Step 1 and Step 2 rates of 90%, which is 20 
representative of the efficiency of a new gas furnace.” 21 

The charts contained in Appendix A-3 include more specific natural gas and electric appliance 22 
comparisons, and in Figure 2 on page 5, a comparison of FEI New Space Heating  with BC 23 
Hydro Step 1 and Step 2 rates is provided, using a 90% efficiency factor to represent the 24 
average efficiency of a new gas fired furnace.   25 
 26 

 27 

 28 
15.2 Could 95% be appropriately considered the upper bound of natural gas efficiency 29 

for residential use? 30 
  31 

Response: 32 

Please refer to the response to CEC IR 1.15.1, which corrects the narrative in the 2014 LTRP 33 
(Exhibit B-1), Section 2, to 90%.  The FEU are aware of residential natural gas furnaces with 34 
manufacturer’s efficiency ratings as high as 98.5% and residential boilers as high as 95.6%, 35 
therefore the upper bound of end-use energy efficiency for residential use is theoretically above 36 
95%.   37 
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 1 
 2 

 3 
15.2.1  If not confirmed, please provide the upper end of efficiency for natural 4 

gas use. 5 
  6 

Response: 7 

The upper end of efficiency for new natural gas furnaces for residential use is 98%. 8 

 9 
 10 

 11 
15.3 Please provide the average efficiency level of the key uses for natural gas in the 12 

residential market.  13 
  14 

Response: 15 

The average efficiency levels for existing customers are assumed to be 75% for space heating 16 
and 60% for water heating. 17 

 18 
 19 

 20 
15.4 Please provide the relative efficiencies and comparison to electricity prices for 21 

the commercial market. 22 
  23 

Response: 24 

Please refer to the charts below for comparison of electricity prices for the commercial market.  25 
As stated in the response to CEC IR 1.15.1, the comparison is intended to be representative of 26 
a comparison of natural gas and electricity bills, therefore an efficiency adjustment of 90% has 27 
been used for natural gas equipment.  It is also important to note that these two charts 28 
represent a generalized comparison of natural gas and electricity using rates for FEI under Rate 29 
Schedule 2 (Small Commercial) and Rate Schedule 3 (Large Commercial).  Without comparing 30 
a specific commercial customer’s natural gas consumption and demand relative to the specific 31 
BC Hydro rate class they would be classified under for process load only, a more definitive 32 
comparison is not possible. Thus, the gas vs electricity competiveness for commercial 33 
customers will be specific to each customer’s own situation. 34 
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16. Reference: FEU Exhibit B-1, page 20-21 1 

 2 

16.1 Please confirm that natural gas may offer advantages other than operating cost 3 
savings in several applications such as cooking and fireplace units, and that 4 
these are also relevant to the customer decision, whether they are an end-user 5 
or a builder.  6 

  7 
Response: 8 

Natural gas does provide many other advantages other than operating cost savings in 9 
appliances such as cooking and fireplace units. For instance, builder/developers such as 10 
Quadra Homes, a large developer of luxury condos and high-end townhomes operating in BC 11 
have reported they will market to their target customers how natural gas cooking units allow for 12 
better temperature control over electric cooking units, and natural gas fireplaces provide  a more 13 
comfortable form of heating than electric fireplaces. Many customers also prefer the ambience 14 
of a natural gas fireplace to that of an electric unit.   15 

 16 
 17 

 18 
16.2 Please confirm, or otherwise explain that the inclusion of natural gas heating 19 

and/or appliances is considered a selling feature in the housing market relative to 20 
electric, for which a premium may or may not be attached. 21 

  22 
Response: 23 

The inclusion of natural gas heating and/or appliances can be a selling feature depending upon 24 
the type of housing stock and the buyer demographic. Individual builder/developers will have 25 
their own criteria for determining the premium potential of natural gas heating and /or appliances 26 
relative to electric.  In turn, the builder/developer will make appliance decisions based on the 27 
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expected return on investment of those appliances.  For example, if a natural gas appliance has 1 
a higher installed cost, the builder/developer will need to sell the dwelling for a premium relative 2 
to electric to recoup the incremental capital investment.  If the builder/developer’s market 3 
research shows that the premium cannot be supported, the builder/developer will choose 4 
another appliance.  5 

  6 
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17. Reference: FEU Exhibit B-1, page 21 1 

2 

 3 

17.1 The energy consumption from space heating and water heating combined is 4 
70GJ.  Please provide the average consumption in a typical new 3,000 square 5 
foot house in the Lower Mainland.  6 

  7 
Response: 8 

The average natural gas consumption for a typical new 3,000 square foot house in the Lower 9 
Mainland is 92 gigajoules based on data from the Company’s 2008 Residential End Use Study. 10 

 11 
 12 

 13 
17.2 Please provide the average number of appliances and fixtures, by type,  that use 14 

natural gas that would be included in a 3,000 square foot home in the Lower 15 
Mainland.  Please differentiate by new home or existing home if appropriate.  16 

  17 
Response: 18 

On average, this hypothetical home would have approximately three natural gas appliances.  19 
The most common appliance combinations are a furnace, water heater and a fireplace. 20 
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 1 
 2 

 3 
17.3 Please provide a breakdown and explanation of the capital cost assumptions for 4 

electricity and natural gas for both space heating and water heating. 5 
  6 

Response: 7 

The breakdown of the installed cost for electric baseboards is a load of 12kW at $360 per kW 8 
for a total of $4320 while that of a 90% efficient natural gas furnace is $2,300 capital cost plus 9 
$6,700 for installation, ducting and venting costs for a total of $10,000. 10 

An electric hot water tank is approximately $600 in capital costs with $400 in installation costs 11 
for a total of $1000 while a base efficiency tank natural gas water heater is $700 in capital costs 12 
and $1,300 in installation and venting costs for a total of $2000. 13 

 14 
 15 

 16 
17.3.1  Please confirm that the installation and ducting costs consider the 17 

economies from implementing more than one natural gas 18 
appliance/fixture 19 

  20 
Response: 21 

Yes, the installation and ducting costs do consider economies from implementing both a furnace 22 
and water heater at the same time.  There are also minor economies for natural gas 23 
piping/venting and other appliances.   24 

 25 
 26 

 27 
17.3.2 If not confirmed, please recalculate the costs of space heating and 28 

water heating with consideration for the economies of multiple natural 29 
gas appliances in a 3,000 square foot house and provide the 30 
assumptions utilized.  31 

  32 
Response: 33 

Please refer to response to CEC IR 1.17.3.1. 34 
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 1 
 2 

 3 
17.4 What is the expected life of the ducting and installation expenses? 4 
  5 

Response: 6 

The expected life of ducting ranges between 30 and 50 years.  Please refer to CEC IR 1.17.3 7 
for installation expenses. 8 

 9 
 10 

 11 
17.5 Please confirm or otherwise explain that the ducting and other expenses related 12 

to bringing natural gas into a residential space may have a significantly longer life 13 
than the appliance to which it is attached. 14 

  15 
Response: 16 

Ducting usually does outlast the lifetimes of natural gas furnaces and water heaters of 17 
approximately 17 years and 13 years respectively, while ducting should last between 30 and 50 18 
years with regular maintenance. Lifespan of other appliances varies depending upon usage, 19 
and quality etc.   20 

 21 
 22 

 23 
17.6 Please confirm or otherwise explain that the decision to incorporate natural gas 24 

into a home  would consider all the applications for which natural gas could be 25 
used. 26 

  27 
Response: 28 

The decision to put natural gas into a home is made by the home owner or the 29 
builder/developer.  From the perspective of the builder/developer, the decision to incorporate 30 
natural gas into a home is largely dependent on the return on the capital cost investment that 31 
the builder/ developer anticipates. For the home owner, the decision could be capital related or 32 
personal preference or desire.  For either the home owner or builder/developer all, or only 33 
specific, applications may be considered.   34 
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 1 
 2 

 3 
17.7 Please recalculate the difference in natural gas and electricity on a $/GJ basis 4 

assuming the average consumption of a 3,000 square foot house and all the 5 
appliances that would contribute to that consumption.  6 

  7 
Response: 8 

Based on FortisBC’s 2008 Residential End Use Study, average consumption for natural gas end 9 
uses other than space and water heating are as listed below.  10 

End Use 
Average 

Consumption per 
Household 
(GJ/year) 

Decorative Fireplace 4.2 
Heater Fireplace 7.8 
Range, Cook Top, Oven  1.4 
Barbeque 1.0 
Dryer  0.2 
Pool 1.0 
Hot Tub 0.5 

 11 

However, average capital costs for these other appliances are not readily available as they can 12 
have a wide range of prices depending on many factors, including size of retailer, make and 13 
model, quantity purchased and discounts offered. Hence, an analysis of the difference in natural 14 
gas and electricity for other appliances besides space heat and hot water is not available at this 15 
time. 16 

  17 
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18. Reference: FEU Exhibit B-1, page 21 1 

 2 

18.1 Please confirm or otherwise explain that existing homes that already utilize 3 
natural gas would not face the same capital cost trade-off with electricity as 4 
would be required in a new home. 5 

  6 
Response: 7 

Existing homes that already utilize natural gas still face a similar capital cost trade off with 8 
electricity as new homes. For existing homes, the replacement costs of natural gas equipment 9 
at end of lifetime  are still higher than electrical equipment,  even though ducting and venting are 10 
sunk costs and therefore would not be incurred.  11 

 12 
 13 

 14 
18.2 Please confirm or otherwise explain that once natural gas is established in a 15 

residential dwelling, it would be unlikely for a homeowner to switch to electric 16 
appliances, and/or space or water heating.  17 

  18 
Response: 19 

Switching from natural gas to electric appliances is always a possibility depending on the 20 
preferences of the homeowner.  There are few barriers to switching from natural gas to electric 21 
appliances.  For example, there is no venting or ducting required for electric space and water 22 
heating, making it relatively easy for a homeowner to switch.  Another example of the threat of 23 
switching is the use of plug in electric heaters or electric heat pumps which displace the use of 24 
natural gas.   25 

 26 
 27 

 28 
18.2.1 If confirmed, would FEU agree that the decision with respect to 29 

residential energy choice is primarily in new housing?   30 
  31 
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Response: 1 

Not confirmed.  The decision with respect to residential energy choice is in both new and 2 
existing (retrofit) housing.  As discussed in the response to CEC IR 1.18.2, there are few 3 
barriers to switching from natural gas to electric appliances for existing homes with natural gas 4 
service. 5 

 6 
 7 

 8 
18.2.1.1 If not confirmed, please explain why not. 9 

  10 
Response: 11 

Please refer to the responses to CEC IRs 1.18.2 and 1.18.2.1. 12 

 13 
 14 

 15 
18.3 Please confirm or otherwise explain that natural gas appliances and heating may 16 

be mixed with baseboard heaters and area plug in heaters. 17 
  18 

Response: 19 

Yes, natural gas appliances and heating may be mixed with baseboard heaters and area plug in 20 
heaters. For example, new homes can install natural gas furnaces for the downstairs levels and 21 
electric baseboards for upstairs. Electric plug in heaters can also easily be used to augment the 22 
heating requirements in any room of a home. 23 

  24 
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19. Reference: FEU Exhibit B-1, Appendix A-3 page 4 1 

 2 

19.1 Please confirm that the gas customer profiled in the decision discussion is that of 3 
an owner, developer or builder of a 3,000 square foot home in the Lower 4 
Mainland.  5 

  6 
Response: 7 

Yes, the gas customer profiled is that of an owner, developer or builder of a 3,000 square foot 8 
home in the Lower Mainland. 9 

 10 
 11 

 12 
19.2 Would the capital costs be lower for a smaller single family home than for a 13 

larger home?  Please explain why or why not and provide examples. 14 
  15 

Response: 16 

While the capital costs of a smaller single family home are generally lower than a larger home, it 17 
also depends on other factors such as insulation levels and number of occupants. For example, 18 
a smaller home that is less well insulated than a larger home might still need a larger and more 19 
expensive furnace to produce the same heating output. Similarly, a smaller home with more 20 
occupants will require a larger hot water tank than a larger home with fewer occupants. 21 

 22 
 23 

 24 
19.3 Please confirm that the owner/developer/builder of a 3,000 square foot home in 25 

the Lower Mainland would consider many factors in the choice of natural gas 26 
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versus electric heating in addition to the capital costs and please explain what 1 
they would be.  2 

  3 
Response: 4 

For a builder/developer, margin, which is affected by capital costs, drives key decisions.  For 5 
owners, capital cost may or may not be a key consideration.  Depending upon each project’s 6 
requirements, cost may just be one factor in the decision criteria.  Other factors that an 7 
owner/developer/builder might consider include comfort and reliability, usable square footage, 8 
customer demographic, competing capital requirements (granite counter tops for example) 9 
operating costs and accessibility to the energy supply. 10 

 11 
 12 

 13 
19.3.1 If not confirmed, please explain why not.  14 

  15 
Response: 16 

Please refer to the response to CEC IR 1.19.3. 17 

 18 
 19 

 20 
19.4 Would FEU agree that the builder /developer of a multi-family dwelling would be 21 

more cost-sensitive in evaluating the comparative cost of electricity and natural 22 
gas than would be a developer of a single family home?   23 

  24 
Response: 25 

The cost sensitivity of builder/developers with respect to the installation of electrical or gas 26 
appliances will depend on the type of development they are pursuing. For example, 27 
developments targeted at first time home buyers who are more price sensitive will require the 28 
builder/developer to be more cost sensitive than a high end development targeted at higher 29 
socio economic customers.   30 

Generally speaking, developers are indifferent to the operating costs (commodity/delivery) of 31 
either natural gas or electricity as these costs are only incurred by the end use buyer of the 32 
property not the builder/developer.  FEU research has shown that most customers do not 33 
understand the costs of natural gas and electricity and therefore customers do not ask for one 34 
or the other in a new home because of the price difference in these commodities.  However, as 35 
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evidenced by feedback from customers over two tiered electrical rates, customers are beginning 1 
to become aware of the higher cost of electricity.   2 

 3 
 4 

 5 
19.4.1 If not, please explain why not.  6 

  7 
Response: 8 

Please refer to the response to CEC IR 1.19.4. 9 

 10 
 11 

 12 
19.5 Please provide an analysis of the cost decision between electricity and gas 13 

including the capital cost per unit facing a builder of a multi-family dwelling in the 14 
Lower Mainland; and provide all assumptions.  15 

  16 
Response: 17 

Each individual builder and developer undertakes their own analysis, each with their own drivers 18 
and needs, to arrive at a decision on heating appliances.  As such it is not possible to provide 19 
an analysis as requested in the question.   20 

The FEU are in the middle of a study to analyze the cost decision between electricity and gas, 21 
including the capital cost per unit, facing a builder of multi-family dwellings.  This study is 22 
expected to be completed at the end of 2014. 23 

In general, smaller multi-family dwellings often have electric appliances installed by 24 
builder/developers due to the lower capital and installations costs relative to natural gas 25 
appliances, the smaller square footage requirements and less complicated installation 26 
requirements.  In general, unless a builder or developer can recover their capital costs, and 27 
thereby increase their margin, or sell the property more quickly, thereby reducing carrying costs, 28 
a developer will install electric equipment.  For some builder/developers, the installation of gas 29 
equipment is seen as a differentiator and either facilitates a quicker sale or increases the 30 
developer margin.  Often the decision for gas appliances only occurs after significant sales effort 31 
on the part of FEI.   32 

 33 
 34 

 35 
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19.6 Would FEU agree that saleability is also a key issue for the developer/builder of 1 
Lower Mainland multi-family units? 2 

  3 
Response: 4 

Yes, saleability, and time to sale, is a key issue for developers/builders of all kinds of properties, 5 
including multi-family units in the Lower Mainland. 6 

 7 
 8 

 9 
19.6.1 Please identify the other factors that FEU considers influences the 10 

decision between electricity and gas for developers of multi-family units 11 
in the Lower Mainland.  12 

  13 
Response: 14 

Please refer to the response to CEC IR 1.19.5. 15 

 16 
 17 

 18 
19.7 Please provide the current multi-family dwelling versus single family dwelling 19 

market additions profile and that expected over the planning horizon and please 20 
provide FEU’s existing and expected capture rate for both.  21 

  22 
Response: 23 

Based on BC Assessment housing completions data, the historical multi-family dwelling (MFD) 24 
versus single family dwelling (SFD) market additions is provided below. 25 
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 1 

Based on Canada Mortgage and Housing Corporation’s report on “Housing Market Outlook – 2 
British Columbia Region Highlights (First Quarter 2014)”, the 2014 growth in housing starts is 3 
excepted to be nearly four percent compared to the 2013 level. 4 

The chart below shows FEU’s historical capture rates for MFD  and SFD in recent years.  As 5 
can be seen below, FEU has a much higher capture rate for SFD versus MFD.   6 

 7 

  8 
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20. Reference: FEU Exhibit B-1, Appendix A-3 page 6 1 

2 

 3 

20.1 Please confirm that the capital cost of $5.67/GJ is representative of the capital 4 
costs for new hot water heating for a 3,000 square foot home in the lower 5 
mainland.   6 

  7 
Response: 8 

Yes, the capital cost of $5.67 /GJ is representative of the capital costs for new hot water heating 9 
for a 3,000 square foot home in the Lower Mainland. 10 

 11 
 12 

 13 
20.2 Would FEU agree that the differential capital costs of a natural gas hot water 14 

heater versus electric are unlikely to be a significant factor in the construction of 15 
a new 3,000 square foot house in the lower mainland?  16 

  17 
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Response: 1 

No.  The capital cost differential between natural gas and electric hot water heater is a key 2 
consideration for builder/developers when deciding on this appliance.   Decisions made by a 3 
developer are driven by the margin a developer makes when selling a new building.  If profit 4 
margins are eroded when more expensive natural gas appliances are purchased and installed, 5 
builders/developers will opt for less expensive electric installations. 6 

  7 
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21. Reference: FEU Exhibit B-1, Appendix A-3, page 7 1 

 2 

21.1 Please confirm that a reduction in capital costs and/or efficiency improvements in 3 
new natural gas appliances could improve the price competitiveness of natural 4 
gas vis a vis electricity.  5 

  6 
Response: 7 

A hypothetical reduction in capital costs or an increase in efficiency in new natural gas 8 
appliances would improve the price competitiveness of natural gas vis a vis electricity, all else 9 
being equal (note that the efficiency of gas appliances is near 100% and therefore there is little 10 
room for efficiency improvements in new natural gas heating equipment).  Efficiency 11 
improvements in new natural gas appliances would reduce the total amount of energy required 12 
and therefore lower the total energy bill for a consumer.  However, an improvement in natural 13 
gas appliance efficiency could also mean higher capital cost of that appliance (as is currently 14 
the case with both water and space heating gas appliances), thereby hindering the price 15 
competitiveness (capital cost plus operating cost) of natural gas vis a vis electricity.  16 

 17 
 18 

 19 
21.2 What strategies are the FEU considering to manage this potential issue and what 20 

are the cost/benefit implications of each? 21 
  22 

Response: 23 

As described in FEI’s 2014-2018 PBR Application, Ex. B-1, Section C3.6.4, pages 160-162, and 24 
CEC IR 1.45.2.2 the FEU are pursuing a number of initiatives to manage this potential issue, 25 
including the following: 26 

• Customer Education,  Awareness, and Outreach Programs  27 

This initiative is aimed at increasing preferences and demand for natural gas use 28 
through comprehensive customer education, awareness and outreach programs. These 29 
programs are critical in mitigating the market shift in demand, in particular for natural gas 30 



FortisBC Energy Utilities (FEU or the Companies) 
2014 Long Term Resource Plan (the Application) 

Submission Date: 
June 19, 2014 

Response to Commercial Energy Consumers Association of British Columbia (CEC) 
Information Request (IR) No. 1 Page 62 

 

space heating and domestic hot water use.  Growing demand for natural gas products, 1 
through educating customers of the benefits of using natural gas in managing their 2 
energy portfolio will continue to be a critical element to the Company’s future success. 3 

• Advancing Natural Gas end-use Technologies and Applications 4 

This initiative is aimed at advancing gas end-use technologies to support the efficient 5 
use of gas applications in the residential, commercial and industrial market and ensuring 6 
they are more affordable and widely available, by working collaboratively with key 7 
stakeholders, including industry and the Canadian Gas Association (CGA).  The 8 
advancement of these technologies and applications is necessary to support the future 9 
of natural gas use in residential, commercial and industry markets and align with 10 
evolving codes and standards, as FEI has limited influence in these future regulation 11 
changes. For example, through advancing the commercialization of efficient natural gas 12 
water heating equipment, this initiative will provide for a stable solution to mitigate the 13 
further decline in natural gas domestic hot water use, and will provide customers with the 14 
opportunity to reduce their energy costs. 15 

• Incentive Programs  16 

Incentive programs are needed to mitigate the threats associated with the 17 
competitiveness of natural gas, in particular the higher upfront capital costs of the 18 
equipment and the installation.  These programs encourage behaviour changes to 19 
attract and retain customers. Also, new technology is generally more expensive for 20 
customers to purchase and an incentive can be successful in starting market 21 
transformation toward, for example, on-demand hot water heaters. This program will 22 
leverage the successes of the high carbon fuel switching program. 23 

• Community Investment in Education 24 

This initiative is for FEI to build and foster relations amongst educational institutions in 25 
the province, as these establishments are becoming increasingly influential in municipal 26 
and provincial policy changes. 27 

  28 
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22. Reference: FEU Exhibit B-1, page 22 1 

 2 

22.1 In what ways will the traditional utility model need to shift to accommodate the 3 
changing way that customer are using natural gas?  Please explain with 4 
examples where possible.  5 

  6 
Response: 7 

Renewable thermal energy solutions, and distributed generation technologies in general, are 8 
beginning to penetrate the energy marketplace and may eventually drive a market 9 
transformation.  Although distributed energy currently represents a small fraction of lost load for 10 
both electric and gas utilities, energy policies and consumer demand are driving increases in 11 
installed distributed generation capacity.  If distributed generation technologies capture 12 
increasing market share and begin to erode demand for energy from utilities, all things equal, 13 
consumption of utility energy would decrease but the costs to provided delivery service would 14 
stay the same or increase.  The effect of this would be increasing rates which would encourage 15 
more customers to install distributed generation (Note that EEC initiatives also have the same 16 
effect of reducing demand or load on the natural gas system while decreasing utility revenue, 17 
which places upward pressure on utility rates).  The adoption of distributed generation 18 
technologies impacts how energy is produced and consumed, and may transform the traditional 19 
utility business model in terms of how both gas and electric utilities create value for customers 20 
and shareholders. 21 

There are a number of ways that the traditional utility model may need to shift to accommodate 22 
the changing way that customers are using natural gas: 23 

• Utilities must continue to innovate and ensure that their business model offers new 24 
products and services that complement distributed generation systems.  While the FEU 25 
do not provide integrated renewable thermal energy services, the FEU can continue to 26 
investigate opportunities to provide innovative solutions that may include EEC programs, 27 
metering solutions, customer service initiatives, and rate design. 28 

• Utilities must focus on increasing customer knowledge and understanding of the way 29 
customers are using distributed energy in order to be able to forecast output from 30 
installed distributed generation systems as well as potential output from future systems.  31 

 32 
At present, the FEU will continue to monitor advancements in distributed energy systems and 33 
will continue to investigate opportunities to provide innovative solutions that may include 34 
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metering solutions, customer service initiatives, rate design or gas supply and price risk 1 
management.   2 

  3 



FortisBC Energy Utilities (FEU or the Companies) 
2014 Long Term Resource Plan (the Application) 

Submission Date: 
June 19, 2014 

Response to Commercial Energy Consumers Association of British Columbia (CEC) 
Information Request (IR) No. 1 Page 65 

 

23. Reference: FEU Exhibit B-1, page 25 1 

2 
    3 

23.1 Does FEU expect the 2.6 percent annual growth rate for generation to continue 4 
beyond 2013?  Please explain why or why not. 5 

  6 
Response: 7 

The annual generation growth rate in the last five NWGA Outlooks has varied from 1% to more 8 
than 3%. The variations are due to a number of factors including market uncertainties and 9 
shifting public policy. Weather and water conditions, evolving carbon and renewable energy 10 
policies, California’s changing resource landscape and a variety of other factors add complexity 11 
to the region’s generation forecasts. Natural gas-fired generation is the marginal resource in the 12 
U.S Pacific Northwest; it is one of a limited number of large scale, dispatchable resources 13 
available for future development and, going forward, it is expected that the region will utilize 14 
more natural gas for both its energy and capacity requirements.  For these reasons, the NWGA 15 
updates the growth rate for generation annually in the Gas Outlook publication. 16 

Since the 2014 LTRP was submitted for BCUC acceptance, the NWGA has issued its 2014 Gas 17 
Outlook which includes updated forecasts incorporating a 3.3 percent annual growth rate for 18 
generation through 2023.  The FEU accept this forecast as reasonable based on the factors 19 
described above. 20 

 21 
 22 

 23 
23.2 Please provide any longer term predictions that are available for the growth rate 24 

for competing generation types. 25 
  26 

Response: 27 

The Northwest Gas Association does not produce any longer term predictions for the growth 28 
rate for competing generation types. However, the 2014 Northwest Regional Forecast, prepared 29 
by the Pacific Northwest Utilities Conference Committee, provides a long term forecast for 30 
competing generation types.  The following table sets out the 10-year resource projection of 31 
power generation for the Northwest Region. 32 
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 1 

Source:  Pacific Northwest Utilities Conference Committee, “2014 Northwest Regional Forecast”, March, 2 
2014. 3 

  4 
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24. Reference: Exhibit B-1, page 26 1 

  2 

24.1 Would FEU consider it appropriate to develop a joint BC Hydro and FEU 3 
resource plan to manage the issues where the two energy forms interact?  4 

  5 
Response: 6 

 No, the FEU do not consider it appropriate to develop a joint resource plan with BC Hydro. The 7 
resource planning requirements of a vertically integrated electric utility and a natural gas 8 
transmission and delivery utility are very different, making the development of a joint resource 9 
plan between the two separately owned and managed companies difficult and impractical.   10 

The FEU do collaborate with BC Hydro in a number of areas that influence long term resource 11 
planning, including energy efficiency and conservation activities, understanding the energy 12 
services each utility needs or may need in the future from the other and participating in the 13 
other’s respective resource planning advisory committee/group.  The two utilities also plan to 14 
collaborate on the next Conservation Potential Review, which will inform both utility’s future 15 
resource plans.    16 

However, closer alignment on energy policy and customer outcomes should be encouraged 17 
between utilities.  For example, FEU’s proposal to encourage direct use of natural gas for 18 
heating applications would have a direct impact on the electricity requirements of BC Hydro, 19 
preserving BC’s clean electric supply for better end uses.  A move to encourage natural gas 20 
direct use for heating could be a lower cost resource portfolio option for BC hydro than current 21 
portfolios.  This has broad implications that can affect Provincial competiveness, disposable 22 
income and standard of living.   23 
 24 

 25 
24.1.1 Please explain why or why not.  26 

  27 
Response: 28 

Please refer to the response to CEC IR 1.24.1. 29 

  30 
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25. Reference: FEU Exhibit B-1, page 28 1 

 2 

25.1 Please provide more details as to why FEU believes excluding electricity to gas 3 
fuel switching as a demand-side measure may cloud customer and public 4 
perception of natural gas as an efficient fuel. 5 

  6 
Response: 7 

The FEU believe that using natural gas instead of electricity for uses such as space heating and 8 
hot water where it is appropriate can avoid the use of higher cost electricity for those same 9 
uses.  The conserved clean electricity would then be available for higher and better uses both in 10 
BC and in neighboring jurisdictions.  Higher and better uses would include offsetting the need 11 
for additional hydro and gas fired generation in BC and gas and coal fired generation outside of 12 
BC.  From a site-to-source (energy system) perspective, the direct use of natural gas in homes 13 
and businesses is a more efficient use of this energy than is using natural gas to generate 14 
electricity for use in those same space heating and hot water applications.  The FEU believe 15 
that the government’s policy in not allowing incentives for ‘demand-side’ measures to encourage 16 
electricity conservation in this way provides signals to customers that cover up this efficiency 17 
benefit.   18 

Please also refer to the responses to BCSEA IRs 1.11.1 and 1.11.2.  19 

 20 
 21 

 22 
25.2 Please confirm that the CEA exclusion of electricity to gas fuel switching from 23 

demand side measures does not preclude FEU from promoting any of the 24 
advantages, environmental or otherwise,  of switching from electricity to natural 25 
gas outside of DSM programs.  26 

  27 
Response: 28 

The FEU confirm that outside of the its EEC programs, the FEU can and do promote the 29 
advantages of natural gas, environmental or otherwise.  The FEU believe that natural gas offers 30 
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both good economic value but is also a low GHG energy option (please refer to the response to 1 
CEC IR 1.45.2.2 for a description of marketing efforts the FEU is currently undertaking) 2 

 3 
 4 

 5 
25.2.1 If not confirmed, please explain why not.  6 

  7 
Response: 8 

Please refer to the response to CEC IR 1.25.2. 9 

  10 
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26. Reference: FEU Exhibit B-1, Page 31 1 

 2 

26.1 When does FEU intend to complete its analysis of the potential impact of Special 3 
Direction No. 5 on the forecast of annual NGT demand? 4 

  5 
Response: 6 

The FEU have completed the initial analysis of the potential impact of the Special Direction and 7 
the forecasts presented in the PBR Evidentiary Update incorporated the change.  For reference, 8 
the table below was filed in the FEI PBR Evidentiary Update, which was filed February 21, 2014. 9 

Table H-4:  FEI Natural Gas Demand (GJ/Year) Forecast for NGT 10 

 11 

 12 
 13 

 14 
26.2 Please identify the activities that FEU intends to undertake to promote the 15 

development of NGT demand over the next five years.  16 
  17 

Response: 18 

In the NGT segment, FEI’s primary objective in the next five years is to create awareness for the 19 
use of CNG/LNG across targeted customer segments and to enable customers to make the 20 
transition from conventional fuels to CNG/LNG.   FEI’s strategy to date has been to work with 21 
leaders in the target segment and use them as an anchor tenant to build the infrastructure and 22 
demonstrate that there are considerable savings by switching from diesel to natural gas.  This 23 
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then encourages other customers to follow these early adopters.  This approach has been 1 
successful in both the CNG and LNG segments since the enactment of the GGRR.   2 

In the CNG segment, FEI has been able to penetrate the refuse and transit markets as these 3 
are ideal customer segments that consume large amounts of fuel, travel intra-city and return 4 
back to base.  To replicate this success, FEI is conducting research and market analysis on 5 
other types of applications best suited for regional haul and intra-city travel that fit a similar 6 
profile as that of waste haulers and transit buses.  This research will allow FEI to focus on the 7 
carriers that will help expand the market, and will also build transportation corridors for future 8 
potential customers. 9 

In the LNG segment, FEI has had strong initial success in heavy B train transportation 10 
applications (vehicle combinations with a gross combination weight of 140,000 pounds)   11 
However, further penetration in this segment is not possible until there is a suitable replacement 12 
for the Westport 15 Litre High Pressure Direct Injection (HPDI) from OEM suppliers.  In the 13 
meantime FEI is conducting research and exploring alternative market segments which could be 14 
potential adopters of LNG in transportation applications.  For example FEI is in discussions with 15 
two marine vessel operators to convert a number of marine vessels to operate on LNG, and 16 
also with mine truck operators to develop LNG for use in mine haul truck applications.   17 

Additionally FEI will use channels such as internal sales, website marketing, participation in 18 
industry events, print media and working closely with OEM suppliers and dealerships to create 19 
awareness and promote the NGT program. 20 

 21 
 22 

 23 
26.3 Please provide any high-level forecasts that FEU currently has with respect to 24 

the NGT demand due to Special Direction No. 5. 25 
  26 

Response: 27 

Please refer to the response to CEC IR 1.26.1. 28 

  29 
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27. Reference: FEU Exhibit B-1, page  25 and page 32 1 

  2 

  3 
 4 
27.1 Could a transition away from traditional gasoline vehicles to electric vehicles 5 

have a positive indirect effect on the demand for natural gas through its use in 6 
generation?  Please explain why or why not. 7 

  8 
Response: 9 

The proliferation of electric vehicles is not expected to have a material impact on natural gas 10 
demand, particularly in BC.  Electricity generation in BC, primarily supplied by BC Hydro, is 11 
overwhelmingly produced using hydro-generation.  12 

  13 
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28. Reference: FEU Exhibit B-1, page 33 1 

  2 

28.1 Please confirm that due to the AES decision FEU is not permitted to offer 3 
integrated end-use energy solutions, but that the regulated FEI affiliate is 4 
permitted to do so.  5 

  6 
Response: 7 

The AES Inquiry Report uses various defined terms in setting out its guidelines, 8 
recommendations and directives, such as “Alternative Energy Services” and “Thermal Energy 9 
Services” (see Appendix A to the Report).  The AES Inquiry Report does not use the phrase 10 
“integrated end-use energy solutions”, and so the FEU is not sure how to answer this question.  11 
See the “Principles and Guidelines for Determining Business Structure and Use of Monopoly 12 
Resources” in section 2.3 of the Report for further discussion on this subject matter. 13 

 14 
 15 

 16 
28.2 Please provide a discussion of the customer group(s) requiring integrated end-17 

use energy solutions.  18 
  19 

Response: 20 

Customers in the FEU’s general residential, commercial and industrial groups may require 21 
integrated solutions as described in the response to CEC IR 1.28.1; however, it is generally 22 
customers in the residential and commercial customer groups who seek energy solutions in 23 
which renewable thermal or district energy systems are integrated with natural gas service. 24 

  25 
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29. Reference: Exhibit B-1, page 36 1 

 2 

29.1 Please provide a description of the energy management tools that FEU is 3 
offering its customers. 4 

  5 
Response: 6 

Currently, the FEU have an online home energy calculator that provides customers with a cost 7 
comparison, energy comparison and related savings for operating various space and water 8 
heating appliances using different fuel types including electricity, natural gas, propane and fuel 9 
oil.  In addition, the FEU’s contractor program is designed as a tool to assist customers in 10 
finding local, qualified contractors that can safely install and service energy efficient natural gas 11 
appliances.  12 

The FEU also offer energy management tools through the Companies’ EEC programs.  For 13 
example, through the Energy Specialist program, the FEU assist large commercial customers to 14 
develop and execute projects that result in natural gas savings.  Through the Continuous 15 
Optimization Program, commercial building owners obtain access to energy efficiency funding 16 
and an energy management information system to assist in tracking building performance.  The 17 
Industrial Energy Audit program provides funding towards helping customers conduct a 18 
comprehensive energy audit by a certified energy manager or professional engineer.  The FEU 19 
consider EEC incentives to encourage customers across all sectors to promote energy 20 
conservation and efficiency as important tools to manage energy consumption. 21 

The FEU continue to examine other energy management tools including a customer 22 
engagement and energy visualization tool that will provide customers with neighbour energy 23 
comparisons if they so wish.  24 

  25 



FortisBC Energy Utilities (FEU or the Companies) 
2014 Long Term Resource Plan (the Application) 

Submission Date: 
June 19, 2014 

Response to Commercial Energy Consumers Association of British Columbia (CEC) 
Information Request (IR) No. 1 Page 75 

 

30. Reference: FEU Exhibit B-1, page 36 1 

 2 

30.1 Please provide a discussion as to how the role of natural gas is expected to 3 
evolve in the Commercial sector. 4 

  5 
Response: 6 

The chart below, from the Reference case of the end-use forecast, shows that the predominant 7 
role of natural gas in the commercial sector has been and will continue to be for space heating.  8 
The FEU do not expect this role to change or evolve over time. 9 

 10 

  11 
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31. Reference: FEU Exhibit B-1, page 39 1 

 2 

31.1 Please confirm that ‘Customer Base by Sector’ represents the number of 3 
customers, while the Annual Demand by sector is based on volume.   4 

  5 
Response: 6 

Confirmed. 7 

 8 
 9 

 10 
31.1.1 Please provide the relevant figures for the pie charts.  11 

  12 
Response: 13 

Please refer to the table below for the 2011 customer base and demand data respectively. 14 

 15 

 16 
 17 

 18 

Rate Group
Customer 

Count
Demand 

(TJs)

Percent 
Customer 

Count

Percent 
Demand 

Residential 859,091       74,252             90.2% 38%
Commercial 92,392          55,330             9.7% 28%
Industrial 907                65,540             0.1% 34%
Total 952,390       195,122           100.0% 100%

2011 FEU 
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31.1.2 Please provide the Annual Revenues by Sector and  by volume if not 1 
already provided. 2 

  3 
Response: 4 

Please find the customer counts, volumes and revenues by sector for 2011 in Table 1.31.1.2 5 
below. The annual demand by sector shown in the referenced Figure 3-1 from the 2014 LTRP 6 
correlates with the annual volumes and revenue by sector shown in the table below. 7 

Table 1.31.1.2:  2011 FEU Volume and Revenues by Sector 8 

 9 

 10 

 11 
 12 

 13 
31.1.3 Please provide depictions and the relevant figures the Customer Base 14 

by Sector, Annual Demand by Sector by TJ, and Annual Revenues for 15 
the years 2009, 2010, 2011, 2012 and 2013. 16 

  17 
Response: 18 

Please find below customer base, demand and annual revenue for FEU by respective rate 19 
groups and respective percentages. 20 

2011
Residential 859,091               
Commercial 92,392                 
Industrial 907                       

Residential 74,252                 
Commercial 55,330                 
Industrial 65,540                 

Residential 903.35                 
Commercial 528.30                 
Industrial 132.58                 

Customers

Demand
 (TJs)

Revenue
 ($Million)
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32. Reference: FEU Exhibit B-1, page 40 1 

 2 

 3 

32.1 Please explain in what ways the residential customer additions forecast is 4 
‘grounded in the Conference Board of Canada forecast housing starts and what 5 
additional considerations are applied to develop the final forecast. 6 

  7 
Response: 8 

Residential customer additions and the existing residential customer totals are a key input in the 9 
residential demand forecast. The customer count (including additions) is multiplied by the 10 
average use per customer to form the residential demand forecast.  11 

In order to forecast customer additions, the FEU continue to use the housing starts forecasts 12 
from the Conference Board of Canada (CBOC). The forecast provides separate single family 13 
and multi-family residential estimates.  14 

The residential net addition forecast consists of a single and multi-family dwelling forecast. 15 
These two forecasts are based on our FEU’s internal customer mix for these dwellings as well 16 
as the CBOC forecast for growth in these two housing types. Once the separate forecasts are 17 
completed the accounts are combined for the two housing types and become the Rate 18 
Schedule 1 residential accounts forecasts.  19 

 20 
 21 

 22 
32.2 Please confirm or otherwise explain that the customer additions forecast are 23 

developed using the same methodology in each region. 24 
  25 

Response: 26 

Confirmed. 27 

  28 
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33. Reference: FEU Exhibit B-1 page 41 and Figure 3-3 1 

 2 

    3 

33.1 Please provide a more detailed discussion as to how the commercial forecast is 4 
developed and identify any other considerations that are included in generating 5 
the long term commercial forecasts by region.  6 

  7 
Response: 8 

Given the preamble, the FEU interpret this request to refer specifically to the commercial 9 
customer additions forecast. Commercial customer additions and the existing commercial 10 
customer totals are a key input for the commercial demand forecast. The total customer count 11 
(including additions) is multiplied by the average UPC to form the commercial demand forecast. 12 
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The forecast of Commercial customer additions is based upon an analysis of recent trends in 1 
the Commercial rate class.  2 

Commercial additions are volatile and the FEU believe there is no one numerical method that 3 
can provide a consistently accurate long term insight into the future commercial additions due to 4 
the multiple factors involved. In the absence of a better alternative, the FEU use a simple 3 year 5 
average approach with a goal to update the forecast on a regular basis to capture any 6 
deviations from the existing trend. The average is taken on the actual net additions which 7 
incorporate the net trend from new installations, rate switching and customer churn. 8 

Other factors that go into the long term annual demand forecasts other than customer additions 9 
are provided in Sections 3.3.2, 3.3.3 and 3.3.4, as well as Appendix B-3 of Exhibit B-1. 10 

 11 
 12 

 13 
33.2 According to Figure 3-3, FEU expects the Commercial sector account forecast in 14 

the Lower Mainland to decline between 2011 and 2016 by 5%, while the other 15 
regions are forecast to remain steady or increase.  Please provide an explanation 16 
as to why FEU has this expectation, and provide any relevant context for why this 17 
is expected to occur. 18 

  19 
Response: 20 

Commercial customer additions for 2016 through 2033 were forecast using actual data from 21 
2010, 2011 and 2012.  As a result, the commercial sector account forecast was affected by the 22 
customer count adjustment that resulted from the introduction of a new SAP based Customer 23 
Information System (CIS).  The customer count adjustment was a one-time amendment 24 
effective January 1, 2012.  Although the adjustment affected all of the FEU’s regions, its impact 25 
on the Lower Mainland was more pronounced relative to the other regions, resulting in a 26 
decrease of 4,527 commercial customers or almost 8 percent.  27 

This one-time adjustment decreases the commercial customer count in the 2011-2016 period. 28 
The impact of this one-time adjustment has been properly examined and accounted for in order 29 
to ensure the adjustment does not adversely deflate the true trend in the commercial additions 30 
forecast for the years subsequent to 2012. 31 

Account growth in the commercial sector is forecast to be positive but modest with new 32 
additions ranging around 0.3% of the total account on an annual basis.  Given the magnitude of 33 
change due to the SAP customer count adjustment in 2012, the commercial sector account total 34 
for the Lower Mainland is not forecast to return to its pre SAP level until after 2033. 35 
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More detail on the customer count adjustment can be found in FEI 2014-2018 PBR, Ex. B-1-1, 1 
Appendix E4. 2 

 3 

 4 

 5 
33.3 According to Figure 3-3, FEU expects that the Long Term Commercial Account 6 

Forecast in the Lower Mainland will not recover its 2011 standing even by 2033 7 
while the other regions are growing.  Please provide an explanation as to why 8 
this phenomenon is expected to occur.  9 

  10 
Response: 11 

Please refer to the response to CEC IR 1.33.2. 12 

  13 
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34. Reference: FEU Exhibit B-1, page 42 1 

  2 

34.1 Is it FEU’s expectation that there will be no significant change in the number of 3 
industrial customers through to 2033? 4 

  5 
Response: 6 

The FEU have not incorporated an expectation for a significant change in the number of 7 
industrial customers. Though interest from potential new industrial customers in acquiring gas 8 
service has increased recently, at the time the long term forecast was prepared there were no 9 
firm commitments for new industrial customers to take natural gas service or for existing 10 
customers to close their accounts. Hence, no growth or decline in industrial customers has been 11 
forecasted. The LTRP is updated on a regular basis. Any new industrial customers with firm 12 
commitments will be added as part of the regular update cycle. 13 

As compared to industrial customers, adding new residential and commercial customers to the 14 
forecast does not require that we know their individual expected volumes. They are added to the 15 
appropriate rate class and assumed to consume the rate class average. Industrial customers on 16 
the other hand are not forecasted using average use rates, and without specific knowledge of a 17 
new industrial customer it is not reasonable to apply an average consumption to determine a 18 
demand forecast.  19 

A frequency plot for residential customer shows the consistency for this rate class: 20 
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 1 

 2 
On the other hand a similar plot for industrial customers shows that the second most popular 3 
class is “more” and the bin size is fully 2,000 GJ. The wide range of demand values for industrial 4 
customers means that FEU cannot just add an “average” industrial customer as we do with the 5 
residential and commercial classes. The industrial frequency plot also demonstrates why it is 6 
important for the accuracy of the forecast to only add individual customers once we have firm 7 
commitments. 8 
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 1 

 2 
 3 

 4 
34.1.1 If not, please provide an overview of FEU’s high level expectation of the 5 

industrial sector customer growth (decline) over the next 20 years. 6 
  7 

Response: 8 

Please refer to the response to CEC IR 1.34.1.  Please refer to Section 3.3.2 and Appendix B-3 9 
of Exhibit B-1 for a description of how the FEU have modelled potential future changes in 10 
industrial demand outside of forecasting customer additions. 11 

 12 
 13 

 14 
34.2 Please provide insight into and an explanation of the recent increase in industrial 15 

customer inquiries about natural gas service.  16 
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  1 
Response: 2 

The FEU have seen a recent increase in industrial customer inquiries about natural gas service 3 
as a result of favourable commodity prices and large natural gas reserves within the province.  4 
Such inquiries remain confidential. 5 

  6 
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35. Reference: FEU Exhibit B-1, page 44 1 

  2 

35.1 According to the traditional methodology, Commercial demand is expected to 3 
outpace industrial demand by 2021 and also residential demand by 2026. Please 4 
provide a discussion of the key factors that FEU considers will be important in 5 
maintaining and growing Commercial demand over the next 20 years 6 

  7 
Response: 8 

The traditional annual demand forecast methodology simply advances the trends observed in 9 
the historic data into the future.  Therefore the traditional methodology forecasts a continuation 10 
of the commercial demand growth, assuming all the intrinsic factors in that demand growth will 11 
continue. 12 

The FEU believe that the end-use forecast model is a better tool to examine a range of potential 13 
futures that can have different long-term implications of annual natural gas use in the 14 
commercial sector. The FEU’s response to CEC IR 1.30.1 provides a discussion on how the 15 
role of natural gas in the commercial sector is not expected to shift substantially over the 16 
planning horizon.  As such, the FEU believe that the key factor important for growing and 17 
maintaining commercial customer load will be related to the economy (i.e. a stronger economy 18 
will in general support a growing commercial sector), but that the FEU also needs help to 19 
influence commercial customer choices on energy through the types of initiatives described in 20 
response to CEC IR 1.45.2.2.   21 
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 1 
 2 

 3 
35.2 Please provide Figure 3-4 Long Term Annual Revenue ($ per year), assuming 4 

the average current $/TJ for each sector. 5 
  6 

Response: 7 

As requested, the following graph uses the volumes from Figure 3-4: Long Term Annual 8 
Demand by Rate Class – Traditional Methodology, and for the years 2016 through 2033 9 
multiplies those volumes by the 2014 average annual revenue per TJ by sector.  For 2011, the 10 
revenues are derived by multiplying the 2011 volumes from Figure 3-4 by the average annual 11 
revenue per GJ by sector for 2011. 12 

Although prepared as requested, the FEU note that this is not an accurate representation of a 13 
long term revenue forecast.  As discussed in the response to BCUC IR 1.46.4, FEU do not 14 
prepare a twenty year revenue forecast because it would not provide meaningful information. 15 

 16 
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 1 
 2 

 3 
35.3 Would FEU agree that as broad characterizations, residential may be considered 4 

a declining market; commercial may be considered a growth market and 5 
industrial  may be considered a stable market? 6 

  7 
Response: 8 

Based on the traditional forecast of energy (which is based on recent history), residential may 9 
be considered a declining market, commercial may be considered a growth market and 10 
industrial may be considered a stable market.  11 

However based on the more sophisticated end use model, and depending on which scenario 12 
ends up most closely reflecting reality, these broad characterizations would not apply. For 13 
example, Scenario C from the end use model suggests a similar characterization as the 14 
traditional forecast while Scenario B suggests a trend where the commercial sector is stable.  A 15 
chart is provided below for both of these scenarios to demonstrate the varying trends across 16 
different scenarios. 17 

Note that these characterizations of market described in the question are in all cases based 18 
upon long term forecasts that individually may or may not occur.  For example, an expanded 19 
LNG export market could change the characterization of industrial to be a growth market.  20 
Therefore these “broad characterizations” are very general and should not be taken literally.   21 
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 2 

 3 
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 1 
 2 

 3 
35.3.1 If not, please explain why not and provide an alternate view.  4 

  5 
Response: 6 

Please refer to the response to CEC IR 1.35.3. 7 

 8 
 9 

 10 
35.4 Please provide a discussion of FEU’s view of the price-sensitivity of the 11 

Commercial sector. 12 
  13 

Response: 14 

The following plot from the end use model for the base case, 2011, all commercial rate classes, 15 
shows that the predominant use of natural gas in the commercial sector is for space heating. 16 

 17 

 18 
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As a result of this end use pattern it is FEU’s opinion that over the short term, commercial 1 
customers are not price sensitive. Commercial customers that use natural gas for space heating 2 
are weather sensitive and do not typically adjust thermostat settings based on gas prices. 3 
However, over the long term, although the literature on price elasticity for the commercial sector 4 
is limited, what is available suggests a value of approximately -0.5. Thus, a 5% increase in gas 5 
prices would tend to decrease commercial consumption by approximately 2.5% over the long 6 
term. Please refer to the commercial tables for each scenario in Appendix B-3 of Exhibit B-1 for 7 
a discussion of how this was accounted for in the end use annual demand forecasting 8 
methodology. 9 

 10 
 11 

 12 
35.4.1 At what prices might different growth scenarios be expected for the 13 

commercial sector? 14 
  15 

Response: 16 

Please refer to the response to CEC IR 1.35.4.  The commercial sector tables in Appendix B-3 17 
of Exhibit B-1 contain assumptions about how different price forecasts will impact future annual 18 
demand using the end use forecasting methodology. 19 

 20 
 21 

 22 
35.4.2 Please provide a price range and the relevant growth scenarios which 23 

might be expected for each price. 24 
  25 

Response: 26 

Please refer to the responses to CEC IRs 1.35.4 and 1.35.4.1. 27 

  28 
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36. Reference: FEU Exhibit B-1, page 45 1 

 2 

36.1 What drivers other than those listed also contribute to a lower of the UPC on the 3 
residential side? 4 

  5 
Response: 6 

The main drivers of lower residential use rates are shown. FEU does not have nor require 7 
specific data on the drivers or their impact because all drivers are implicit in the historic data we 8 
use to prepare future forecast. The “not limited to” clause is intended to account for any and all 9 
intrinsic factors that we may not be specifically aware of. The forecast is updated on a regular 10 
basis so all drivers and their precise effects are always captured in the recent historic data used. 11 

  12 
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37. Reference: FEU Exhibit B-1, page 45 1 

  2 

37.1 Please provide FEU’s views of the key drivers for the growing Commercial 3 
demand and the sustainability of those drivers throughout the planning period.  4 

  5 
Response: 6 

The FEU’s commercial customer group has a wide range of commercial sectors within it.  7 
Drivers for overall commercial demand are a mix of different factors that are specific to each 8 
commercial sector.  The drivers for each individual sector may act differently under different 9 
future conditions.  For instance, a recession may reduce demand in one sector while increasing 10 
demand in another sector.  In this respect it is difficult to identify key drivers that would be 11 
affecting all different sectors of commercial demand simultaneously.  For this reason the FEU 12 
do not break out sector or industry drivers for the purposes of forecasting demand.   13 

For the purposes of forecasting, the FEU do not require specific data on the drivers and their 14 
impact on the traditional annual demand forecast because all drivers are implicit in the historic 15 
data the FEU use to prepare the future forecast.  The forecast is updated on a regular basis so 16 
all drivers and their precise effects are always captured in the recent historic data used. 17 

The FEU believe that the end-use forecast model is a better tool to examine a range of potential 18 
futures that can have different long-term implications of annual natural gas use in the 19 
commercial sector.  The FEU’s response to CEC IR 1.35.1 discusses the key factors for 20 
growing commercial demand and the response to CEC IR 1.45.2.2 describes the types of 21 
initiatives the FEU believe they need to undertake to influence commercial customer energy 22 
choice. 23 

  24 
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38. Reference: FEU Exhibit B-1, page 46 1 

  2 

38.1 Please confirm or otherwise explain that the new annual demand forecasting 3 
methodology is limited to addressing end-use consumption and does not affect 4 
the service line additions forecast nor average number of customers forecasts as 5 
would be provided under PBR.  6 

  7 
Response: 8 

Confirmed. The end use methodology affects use rates only. Instead of specifying a single 9 
premise level UPC for a Rate Schedule 1 residential customer, for example, the end use model 10 
allows the FEU to specify end use rates for each appliance in the premise. As such the end use 11 
method does not affect or attempt to forecast service line additions.  12 

A long term account forecast is prepared and in conjunction with the end use scenarios 13 
produces the long term forecast of demand.  In comparison, the short-term forecast that will be 14 
utilized to forecast demand in FEI’s annual filings under PBR continues to use the traditional 15 
method of forecasting. 16 

 17 
 18 

 19 
38.1.1 If not confirmed, please provide a discussion as to how the service line 20 

additions and average customer count will likely be affected by the 21 
revised forecasting methodology. 22 

  23 
Response: 24 

Please refer to the response to CEC IR 1.38.1. 25 

  26 
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39. Reference: FEU Exhibit B-1, page 46 1 

 2 

39.1 Why did FEU use 2011 as the base year for the reference case rather than 2012 3 
or the most recent information available? 4 

  5 
Response: 6 

Please refer to the response to BCUC IR 1.19.5. 7 

 8 
 9 

 10 
39.2 Please confirm that ‘normalized consumption’ refers to weather normalized. 11 
  12 

Response: 13 

Confirmed. 14 

 15 
 16 

 17 
39.2.1 If not confirmed, please explain what ‘normalized consumption’ refers 18 

to.  19 
  20 

Response: 21 

Please refer to the response to CEC IR 1.39.2. 22 

 23 
 24 

 25 
39.3 Why did FEU select 2005 as the demarcation year for a new category of dwelling 26 

to be added to the model? 27 
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  1 
Response: 2 

The “results of a recent survey of new homes” in the preamble refers to the 2008 REUS study 3 
completed by Sampson Research. In that research the author was directed by FEU to consider 4 
homes constructed since 2006 independently of the rest of the population. The REUS data was 5 
reused in the End Use forecast and as a result the same 2005 demarcation was used. 6 

  7 
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40. Reference: FEU Exhibit B-1, page 47 1 

 2 

40.1 Please explain how FEU factored in changing technology in competing and/or 3 
complementary energy sources such as wind and solar energy, and their effects 4 
on the relative costs and market size of natural gas. 5 

  6 
Response: 7 

This excerpt is from Section 3.3.4 of the 2014 LTRP which discusses the development of 8 
alternative future scenarios that informed the range of future annual demand scenarios 9 
presented in Section 3.3.5.  The consideration of alternative competing or complimentary fuels 10 
is better described in Theme 2, which also informed the scenarios: 11 

Theme 2 – Centralization versus decentralization of energy delivery systems.  12 
Centralized energy systems can be explained as the type of grid-based electric 13 
and natural gas energy services that have been in place for many decades, and for 14 
which the energy supply and maintenance costs, safety controls and customer 15 
service conditions are shared across large customer bases.  Decentralized energy 16 
systems are characterized by an accelerated movement toward off-grid, or end-of-17 
grid energy production and utilization where the end-use customer or their 18 
representative takes a greater role in developing and maintaining the energy 19 
equipment.  20 

 21 
The scenario descriptions provided in Table 3-1 of Exhibit B-1 describe the implications for how 22 
complementary and competing energy sources will impact natural gas demand in each of the 23 
future scenarios.  Complementary energy sources such as renewable thermal energy systems 24 
combined with natural gas systems at the end use will result in less demand growth for natural 25 
gas than will conventional natural gas systems.  Though not specifically described in Table 3-1, 26 
the use of natural gas in distributed combined heat and power situations would increase 27 
demand.  The use of natural gas as a generation fuel to back up or complement renewable 28 
types of generation in larger generating stations would be considered a new large industrial 29 
customer and was considered outside of the residential, commercial and industrial annual 30 
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demand forecast scenarios.  Competing energy sources, primarily electricity generated by other 1 
means or fuels than natural gas, would serve to decrease the demand for natural gas to a 2 
greater or lesser extent within the different scenarios.  3 

In order to include these implications in the end use annual demand forecasting model – for 4 
example the degree to which renewable thermal energy would displace natural gas – judgments 5 
were made about the extent to which natural gas demand would be impacted up or down in 6 
each of the scenarios.  These judgments were made exogenous to the model, converted to 7 
model inputs and followed up with a check for reasonability as to the model outputs.  This work 8 
was conducted in partnership with the FEU’s forecasting model consultants.  Appendix B-3 of 9 
Exhibit B-1 contains a complete description of how the scenario descriptions were converted to 10 
model assumptions and entered into the end use forecasting model. 11 

The FEU note that the traditional long term annual demand forecasting methodology has no 12 
flexibility with which to include the consideration of such trends.  13 

 14 
 15 

 16 
40.2 Please explain how FEU factored in the potential for significant technological 17 

advancements in energy efficiency. 18 
  19 

Response: 20 

Technology advancements in energy efficiency would act to decrease growth in natural gas 21 
demand, or even cause declining annual demand.  The FEU addressed the implications of such 22 
a trend through modelling the impacts of higher amounts of natural conservation before EEC, 23 
high participation rates in EEC and higher levels of displacement of natural gas by renewable 24 
thermal energy systems.  These trends are not necessarily assumed to be cumulative within the 25 
scenarios.  Please refer to the scenario descriptions in Table 3-1 and Appendix B-3 of Exhibit B-26 
1 for the specifics of how these considerations were included in the annual demand forecast 27 
modelling.  The extent to which these trends could be significant depends on the interpretation 28 
of the term “significant”, however, the FEU believe that they have modelled a range of 29 
reasonably plausible impacts for energy efficiency technology improvements. Please also refer 30 
to the response to CEC IR 1.40.1. 31 

 32 
 33 

 34 
40.3 Please provide historical trends on gas access costs. 35 
  36 
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Response: 1 

The FEU do not track historical natural gas production costs but understand that they fluctuate 2 
over time based in part on basin location, local geology, gas composition, operating and 3 
overhead costs, development and production costs, the cost of capital, royalties and production 4 
taxes, and the market price for natural gas.   5 

Although production costs vary from basin to basin, and even within a basin, in general, 6 
technological enhancements in horizontal drilling and multistage hydraulic fracturing has 7 
allowed for a surge of gas production across North America because these enhancements have 8 
helped to make it economically attractive to access natural gas located in shale plays. 9 

Please also refer to the response to CEC IR 1.7.7. 10 

 11 
 12 

 13 
40.4 Please provide a range of cost impacts that might affect gas availability and/or 14 

price with specific data. 15 
  16 

Response: 17 

Please refer to the response to CEC IR 1.40.3. 18 

  19 
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41. Reference:  FEU Exhibit B-1,  page 45 1 

 2 

41.1 Please confirm that FEU continues to consider the predictive capabilities of the 3 
traditional method to be adequate for short term business making decisions.    4 

  5 
Response: 6 

Confirmed.  7 

The traditional method of using recent historic use rates and the CBOC housing starts forecast 8 
to prepare a forecast of the next 1-2 years has proven adequate. In addition the traditional 9 
method (as implemented with the short term FIS system) also performs the full range of tariff 10 
calculations. The short term model provides a forecast of demand and revenue whereas the 11 
new end use methodology provides a forecast of demand only. 12 

 13 
 14 

 15 
41.1.1 If not, please explain why not. 16 

  17 
Response: 18 

Please refer to the response to CEC IR 1.41.1. 19 

  20 
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42. Reference: FEU Exhibit B-1, page 45 1 

 2 

42.1 Is it FEU’s position that the traditional method is sufficiently inaccurate as a 3 
predictor of long term consumption that it should not be relied upon and should 4 
be replaced with the end-use method? Please explain. 5 

  6 
Response: 7 

Owing to a lack of long term actual results the FEU are unable to confirm that the traditional 8 
method is an inaccurate predictor of long term consumption. However the FEU’s position is that 9 
the end use methodology is an improvement on the traditional method. The end use 10 
methodology allows the FEU to repurpose data collected for the 2010 CPR and this end use 11 
data is considered more appropriate than the assumptions in the traditional model. As 12 
discussed in the response to CEC IR 1.41.1 the traditional methodology as implemented in the 13 
FIS system provides additional and necessary benefits in terms of support for tariffs and 14 
revenue calculations. The traditional method as implemented in the FIS system will continue to 15 
be used for short term revenue and demand forecasting. The FEU do intend to continue to use 16 
the end use methodology introduced in this LTRP in the future. The FEU do not intend to 17 
continue using the traditional method for long term annual demand forecasting beyond this 2014 18 
LTRP. 19 

  20 
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43. Reference: FEU Exhibit B-1, page 48 1 

  2 

43.1 Please confirm that the Reference case is not the same as the Traditional,  but 3 
instead presumes a continuation of the status quo while the Traditional method 4 
relies on continually revising inputs. 5 

  6 
Response: 7 

The FEU can confirm that the Reference case is not the same as the Traditional, but do not 8 
confirm that the Reference Case is a simple extension of the status quo.  Please refer to the 9 
response to BCUC IR 1.21.1, for further explanation. 10 

  11 
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44. Reference: FEU Exhibit B-1, page 51 1 

 2 

44.1 Why does FEU not undertake to identify which of the five scenarios is most likely 3 
to occur? 4 

  5 
Response: 6 

Please refer to the response to BCPSO IR 1.2.3. 7 

 8 
 9 

 10 
44.2 Would FEU propose to revise its forecasts if it became evident that one of the 11 

scenarios was more clearly appropriate than the others? 12 
  13 

Response: 14 

As discussed, the new end use model supports multiple scenarios. In future LTRP filings the 15 
FEU may decide to update one or more of the current scenarios depending on the conditions 16 
prevailing at the time the forecast is developed. The LTRP forecast is updated frequently so the 17 
FEU have the ability to respond and adjust to any scenario that develops in a timely manner.  18 
The purpose of the forecasts is to come up with a range or band of reasonable forecasts that 19 
would likely occur over the twenty year period.  The FEU plan their resources to fit within that 20 
band.  The purpose of the forecasts is not to pick a scenario and resultant forecast that is most 21 
likely.   22 

 23 
 24 

 25 
44.2.1 If not, please explain why not.   26 

  27 
Response: 28 

Please refer to the response to CEC IR 1.44.2. 29 

  30 
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45. Reference: FEU Exhibit B-1, pages 51 Figure 3-6 and pages 52-53 Figures 3-7 1 
through 3-9 2 

3 

 4 

From Figure 3-7, Residential End Use Forecast Annual Demand All Regions 5 

  6 
 7 
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From Figure 3-8 Commercial End Use Forecast Annual Demand All Regions 1 

   2 
 3 
From Figure 3-9 Industrial End Use Forecast Annual Demand All Regions 4 

  5 
45.1 Would FEU agree that the difference in the End-Use forecast trajectory is 6 

primarily driven by the growth or decline in the Industrial and Commercial 7 
sectors; and that the residential impact is expected to be relatively modest given 8 
that there is little variability in the expected decline? 9 

  10 
Response: 11 

Confirmed. 12 

 13 
 14 

 15 
45.1.1 If not, please explain why not. 16 

  17 
Response: 18 

Please refer to the response to CEC IR 1.45.1. 19 

 20 
 21 

 22 
45.2 Does FEU believe it has any more influence over the consumption patterns of 23 

any segment more than any other?   24 
  25 
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Response: 1 

In general, among the customer groups included the cited figures (residential, commercial and 2 
industrial), the FEU consider that they currently have more influence over residential customer 3 
consumption patterns, with less influence over commercial customer consumption patterns.  4 
Residential customer HVAC requirements are more homogenous and in general residential 5 
customer knowledge of HVAC options are less than that of industrial customers.  Therefore the 6 
ability of the FEU to influence the consumption patterns of this group is higher.  Commercial 7 
customers HVAC requirements are a little more unique than residential customers as there may 8 
be manufacturing heating requirements in addition to space heating.  Commercial customers 9 
may also be more sophisticated.  Industrial customers are the most sophisticated customer 10 
group whose natural gas requirements are generally unique to their industry sector or business.  11 
In addition, natural gas, or energy usage may or may not be a deciding business decision factor.  12 
As such, the FEU has the least influence over the consumption patterns of the industrial sector. 13 

 14 
 15 

 16 
45.2.1 If not, please explain why not. 17 

  18 
Response: 19 

Please refer to the response to CEC IR 1.45.2. 20 

 21 
 22 

 23 
45.2.2 If so, please identify which segments FEU has influence over 24 

consumption patterns and provide a description of the activities FEU 25 
would expect to undertake to maximize consumption in those sectors. 26 

  27 
Response: 28 

As stated in the response to CEC IR 1.45.2, the FEU believe that they currently have the most 29 
influence over the consumption patterns of their residential customer group, andr commercial 30 
customer groups, however the FEU do not have empirical evidence to suggest its ability to 31 
influence groups is high or low.  The Companies believe that it is important to continually 32 
examine and adopt new ways of educating customers on energy choices, promoting the 33 
benefits of natural gas and providing innovative energy solutions that will meet their needs and 34 
ultimately influence their consumption patterns.  Some of the activities the FEU are undertaking 35 
to this end are: 36 



FortisBC Energy Utilities (FEU or the Companies) 
2014 Long Term Resource Plan (the Application) 

Submission Date: 
June 19, 2014 

Response to Commercial Energy Consumers Association of British Columbia (CEC) 
Information Request (IR) No. 1 Page 109 

 

• Establishment of the FortisBC Trade Ally Network, through which the FEU presently 1 
assist customers in finding local, qualified contractors that can safely install and service 2 
energy efficient natural gas appliances (for residential and commercial customers); 3 

• A review of the Main Extension test involving customers and other stakeholders to 4 
identify potential updates that reflect the needs of current and future customers in pricing 5 
connection services (for all customers); 6 

• Providing customers with incentives to promote the adoption of natural gas for 7 
transportation applications (for commercial and industrial customers); 8 

• Offering a Renewable Natural Gas program to provide customers with an option to 9 
purchase a biomethane-blended natural gas supply (for residential and commercial 10 
customers);  11 

• Offering  high carbon to low carbon fuel switching incentives (Switch n Shrink) to 12 
encourage conversion from propane and fuel oil to natural gas (residential customers);  13 

• An energy calculator to assist customers in understanding their natural gas consumption 14 
(for residential customers); 15 

• Advertising that promotes the benefits of using natural gas (for residential and 16 
commercial customers); 17 

• Enhancing customer experience in conducting business with the FEU; and 18 

• Exploring advanced metering technologies that could improve customer experience and 19 
help them manage their own consumption patterns. 20 

 21 
The FEU believe that these types of customer retention and acquisition initiatives are important 22 
for influencing customer choice, maintaining customer growth and countering the risk of 23 
declining annual demand depicted in the lower portion of the range of future demand scenarios 24 
outlined in Figure 3-12, page 56 of Exhibit B-1.  The FEU will continue to explore additional 25 
service initiatives through the planning period as part of its day to day business activities. 26 

 27 
 28 

 29 
45.3 According to the above, the  lowest long term result would theoretically arise from 30 

a combination of scenario A occurring in the residential sector;   Scenario B 31 
occurring in Commercial sector, and scenario D occurring in the Industrial sector.  32 
Please explain why the scenarios are not consistent directionally between 33 
sectors.  34 

  35 
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Response: 1 

In the aggregate plot in Figure 3-6, scenario C represents the upper bound of the annual 2 
demand forecast while scenario B represents the lower bound. 3 

When considering residential demand alone (Figure 3-7), scenario A shows the lowest demand 4 
but it is less than 0.9% lower than the demand shown in scenario B. FEU does not believe that 5 
a variance of less than 0.9% twenty years into the future constitutes a directional difference.  6 
The similarity between scenarios A and B is evident in the plot from Figure 3-7 (highlighted by 7 
the rectangular box, below): 8 

 9 

 10 
When considering commercial demand, scenario B shows the lowest volume as pointed out in 11 
the preamble. 12 

When considering industrial demand, scenario D shows the lowest demand but the variance to 13 
scenario B is only 0.15%.  Again, the FEU do not consider a variance of 0.15% twenty years in 14 
the future as a directional difference.  The similarity between scenarios D and B is evident in the 15 
plot from Figure 3-9 (highlighted by the rectangular box, below): 16 
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 1 

Please also refer to the response to CEC IR 1.45.4 regarding the validity of arbitrarily combining 2 
sector results from different scenarios. 3 
 4 

 5 
45.4 Please confirm or otherwise explain why there are mitigating circumstances 6 

between sectors for each scenario such that a worst case scenario would not 7 
arise or a better case scenario would not arise.  8 

  9 
Response: 10 

There is no directional consistency between sectors because key assumptions are not equally 11 
significant to all sectors.  For example, economic growth is a much stronger driver in industry 12 
than it is in the residential sector.  Similarly, price sensitivity has a much larger effect on 13 
commercial demand than it has on residential volume.  Whereever two influences exist that 14 
push in opposite directions (in terms of an expected consumption effect), their net effect will not 15 
be the same for all sectors.  This is not an intentional mitigating factor.  It is simply the result of 16 
the best interpretation FEU can make of the effects that the scenario assumptions have in each 17 
sector; the FEU believe that this interpretation of the scenario assumptions leads to realistic and 18 
plausible results.  On the other hand, the arbitrary combination of highs and lows solely for the 19 
purpose of creating more extreme upper and lower bands is unrealistic and results in a less 20 
precise range than the model is capable of delivering. 21 

  22 
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46. Reference: FEU Exhibit B-1, pages 55 1 

 2 

46.1  Please confirm or otherwise explain that FEU intends to retire the traditional 3 
method for long-term planning and analysis purposes. 4 

  5 
Response: 6 

Please refer to the response to CEC IR 1.42.1. 7 

 8 
 9 

 10 
46.1.1 If so, when does FEU intend to retire the traditional method? 11 

  12 
Response: 13 

Please refer to the response to CEC IR 1.42.1. 14 

 15 
 16 

 17 
46.1.2 Does FEU require Commission approval to retire the traditional 18 

method?   Please explain why or why not. 19 
  20 

Response: 21 

No.  There is no specific requirement to seek approval to use or abandon the use of a particular 22 
forecasting methodology under section 44.1 of the Utilities Commission Act, or any other 23 
sections of the Act.  In the 2010 LTRP Decision, the Commission issued certain directives under 24 
section 44.1(2)(g) of the Act relating to the use of a new end-use forecasting methodology, but 25 
the FEU do not interpret those directives as requiring approval to retire the “traditional method” 26 
of demand forecasting. 27 
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 1 
 2 

 3 
46.2 Please confirm or otherwise explain that FEU intends to retain the traditional 4 

method for short-term planning purposes. 5 
  6 

Response: 7 

Confirmed.  Please refer to the response to CEC IR 1.42.1. 8 

 9 
 10 

 11 
46.2.1 If so, for how many years out will FEU rely on the traditional method as 12 

its planning method? 13 
  14 

Response: 15 

The FEU do not intend to rely on the traditional method for future long term forecasting.  16 

 17 
 18 

 19 
46.3 Please explain why having the traditional forecast fall  within the upper and lower 20 

boundaries of the end-use forecast provides confidence in the ‘ability of the new 21 
methodology to provide a reasonable long term demand forecast’  and please 22 
consider that highly divergent scenarios could equally provide for the traditional 23 
method to fall within the upper and lower boundaries.  24 

  25 
Response: 26 

The alternative to having the traditional methodology bounded by the limits of the end use 27 
method is to have the traditional method outside the bounds of the end use method. In that case 28 
the FEU would say that it had less confidence in the end use method to produce a reasonable 29 
forecast. 30 

the FEU are confident in the ability of the end use method to produce a reasonable forecast, 31 
given that:  32 

• The end use method parameters were repurposed from the 2010 CPR;  33 
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• The four end use scenarios were reasonable and reviewed by the Resource Planning 1 
Advisory Group; and 2 

• The traditional method resulted in a forecast between the upper and lower end use 3 
scenarios. 4 

 5 
 6 

 7 
46.4 Please confirm that it is FEU’s opinion that the End-Use model is a better 8 

predictor of the demand than the traditional method.  9 
  10 

Response: 11 

Please refer to the response to CEC IR 1.42.1. 12 

 13 
 14 

 15 
46.4.1 If so, please provide the basis by which FEU makes this decision and 16 

explain whether or not it has been tested against actual results. 17 
  18 

Response: 19 

Please refer to the response to CEC IR 1.42.1. 20 

 21 
 22 

 23 
46.4.2 If not, please explain why FEU has relied upon the reference model for 24 

the bulk of the capacity planning discussion in the LTRP.  25 
  26 

Response: 27 

Please refer to the response to CEC IR 1.42.1. 28 

 29 
 30 

 31 
46.5 Would FEU consider it appropriate to continue testing both the traditional and the 32 

End Use models to determine which model,  and which scenarios are better 33 
predictors of future demand.  34 
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  1 
Response: 2 

No, the FEU will not be doing any further testing of the traditional long term model. The FEU 3 
does not intend to continue using the traditional method for long term annual demand 4 
forecasting. 5 

The ability of the end use model to produce a range of future outcomes makes it more 6 
appropriate for use as a long term planning tool. The FEU will continue using the end use 7 
method and will continue to update the data as new CPR studies and other reliable market data 8 
becomes available. In addition the FEU will continue to update and adjust the scenarios as part 9 
of the ongoing resource planning process.  10 

 11 
 12 

 13 
46.6 Does FEU propose to revise its long term end-use demand forecast based on 14 

changes in policy or other inputs as they arise?   15 
  16 

Response: 17 

Confirmed. 18 

 19 
 20 

 21 
46.6.1 Please explain why or why not.  22 

  23 
Response: 24 

Please refer to the response to CEC IR 1.46.6.  The FEU chose to use the end use 25 
methodology so that the impact of this type of future change in policy, and other future changes, 26 
on annual demand could be more readily modelled. 27 

  28 
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47. Reference: FEU Exhibit B-1, page  56  1 

 2 

47.1 Please provide FEU’s interpretation of the meaning and/or usefulness  of 3 
Scenarios B and D given their divergence from the traditional trajectory in the 4 
short term. 5 

  6 
Response: 7 

Any model that is capable of producing a range of results will by definition deviate from a model 8 
that is incapable of producing such a range. The traditional model produces a single line. The 9 
end use model produces multiple lines. They cannot all lie on top of one another.  The range of 10 
volumes from the End Use forecast are simply the results of the best interpretation FEU could 11 
make of the effects the scenario assumptions have in each sector. 12 

Each of the scenarios permits the FEU to explore the implications of a different set of economic 13 
circumstances to the Companies’ physical infrastructure. In devising the scenarios, the FEU in 14 
consultation with its advisory group, wanted to explore the range of possible circumstances in 15 
which it may have to operate in the future. Each of the scenarios provides insight into how 16 
customers are likely to respond to a different possible future environment. These insights 17 
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provide value beyond the simple risk management that one high and one low scenario would 1 
offer. 2 

 3 
 4 

 5 
47.2 Please explain why the reference case does not track with the traditional method.  6 
  7 

Response: 8 

Please refer to the response to BCUC IR 1.21.1. 9 

  10 
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48. Reference: FEU Exhibit B-1, page 50 and page 56 1 

2 

 3 

48.1 Please confirm that long term planning for the five scenarios and the traditional 4 
scenario would be the most likely result in planning for the upper bounds or 5 
Scenario C in order to ensure available energy supply.  6 

  7 
Response: 8 

Not confirmed. The annual demand scenarios developed for the LTRP are not intended to 9 
identify a most likely result. Implying that one result is more likely than any other would imply 10 
that the end use model is capable of prioritizing, ranking or predicting which scenario is most 11 
likely and that those outcomes would actually occur. Rather the scenarios are intended to 12 
provide a range of future outcomes.  13 
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The end use annual demand model shown in Figure 3-12 is the appropriate forecast to use for 1 
identifying future opportunities and risks facing the Companies over the long term with respect 2 
to annual demand. 3 

However, it is not the appropriate forecast to use for ensuring available energy supply. While the 4 
end use method provides long term annual demand visibility, the detailed gas supply 5 
requirements are forecast and presented for core customers in the Annual Contracting Plan 6 
(ACP). The forecast used for the ACP is shorter term in nature and the methodology is not end 7 
use based or related to the end use methodology.  8 

 9 
 10 

 11 
48.1.1 If not confirmed, please explain how FEU proposes to synthesize the 12 

information into expected demand on an on-going basis.  13 
  14 

Response: 15 

The FEU do not propose to synthesize the range of long term annual demand forecast 16 
scenarios into a single expected forecast for the purpose of gas supply planning. The long term 17 
annual demand forecast provides insights about the opportunities and risks facing the FEU with 18 
respect to annual demand.  While the end use method provides long term annual demand 19 
visibility, the detailed gas supply requirements are forecast and presented for core customers in 20 
the Annual Contracting Plan (ACP). The forecast used for the ACP is shorter term in nature and 21 
the methodology is not end use based or related to the end use methodology. 22 

  23 
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49. Reference: FEU Exhibit B-1, page 54 and 55 1 

 2 

 3 

49.1 Please explain why the trend in domestic hot water is rising in the Commercial 4 
sector while rapidly declining in the residential sector. 5 

  6 
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Response:  1 

Efficiency increases incorporated in the commercial sector affect both tertiary load and water 2 
heating efficiency. The efficiency increases are not as large as the improvements in the 3 
residential sector, and they are smaller than the growth in commercial floor space. As a result 4 
energy consumption for domestic hot water usage is rising in the commercial sector. 5 

Significant reductions in tertiary load, mostly because of increased efficiency from clothes 6 
washers and dishwashers, are present in the residential sector. In addition (and as reported in 7 
the 2010 REUS study) a  trend to install 80% efficient tankless and condensing water heaters 8 
has developed in new homes. These two effects result in a 35.7% reduction in residential DHW 9 
UPC by 2031. This reduction outpaces the forecast increase in number of dwellings (14.6% to 10 
2031). Therefore the net effect is a decrease in DHW for residential of 26.2% by 2031.  11 

  12 
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50. Reference: FEU Exhibit B-1, page 56 and page 57 1 

2 

 3 

50.1 Please confirm that FEU did not provide alternative market size scenarios for 4 
NGT based on the potential for changing market directions as was undertaken in 5 
the core. 6 

  7 
Response: 8 

Confirmed.  The FEU did not provide alternative overall market size scenarios for NGT, as the 9 
total size of the transportation market is not anticipated to increase as a result of the NGT 10 
program.  The purpose of the NGT program has been to encourage fleet owners and operators 11 
to purchase natural gas fueled vehicles as opposed to diesel vehicles once their current 12 
vehicles reach the end of their useful life.   13 

Therefore the NGT program is displacing diesel vehicles, not introducing new vehicles and 14 
demand into the market.  It is anticipated that the total transportation market will continue to 15 
increase at 2% per year, irrespective of the type of fuel used to power a vehicle.   16 

 17 
 18 

 19 
50.1.1 If not, why not and is it FEU’s expectation that the total market size will 20 

not change as a result of market conditions? 21 
  22 

Response: 23 

Please refer to response to CEC IR 1.50.1. 24 
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 1 
 2 

 3 
50.1.2 If FEU did consider a change in market size as a result of changing 4 

market conditions, please provide the relevant scenarios.  5 
  6 

Response: 7 

Please refer to response to CEC IR 1.50.1. 8 

 9 
 10 

 11 
50.2 Would the likely impact of the special direction be to increase FEU’s market 12 

share capture rate rather than to influence the overall market? 13 
  14 

Response: 15 

No.  Part of the purpose of the Special Direction was to influence the overall vehicle market to 16 
adopt natural gas as a fuel.  Over the long term the Special Direction will permit further 17 
penetration into the heavy duty class 8 segment and other vehicle markets by providing supply 18 
and rate certainty.  19 

 20 
 21 

 22 
50.2.1 If yes, would the impact most likely be felt after 2018?  Please explain 23 

why or why not.   24 
  25 

Response: 26 

FEI believes that 2018 is reasonable timeframe to demonstrate savings for operators, address 27 
the adoption barriers, generate awareness and build the infrastructure across strategic corridors 28 
to enable further growth and adoption.  However, this also has to be accompanied with the 29 
availability of OEM engine offerings for different types of applications.   30 

In the near term, there are market impacts that are impeding the growth of the LNG Class 8 31 
heavy duty market due to the lack of an available OEM engine offering.  However, over the long 32 
term (i.e. beyond 2018), FEI expects that market responses such as OEM engine offerings and 33 
expanded networks of fuelling infrastructure will enable further market share growth of natural 34 
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gas vehicles.  To the extent that this occurs, annual demand from NGT may tend toward the 1 
higher NGT annual demand forecast. 2 

 3 
 4 

 5 
50.3 Why did FEU exclude the personal vehicle market from its analysis? 6 
  7 

Response: 8 

The FEU’s NGT strategy is to target large return-to-base fleets that have high fuel consumption.  9 
This will justify the fuelling station economics and provide the customer with a reasonable 10 
payback on their investment.  This strategy also allows the FEU to drive growth and increase 11 
system throughput while managing risk, as customers are required to commit to certain 12 
volumes.  Additionally the customer segments that FEI targeted such as the waste haulers, 13 
urban transit, and long haul highway tractors have OEM engine offerings and support available 14 
to make the transition easier. 15 

For the personal vehicle market there are numerous challenges that FEI views as limiting 16 
factors to the continued growth of this market.  Factors such as the availability of OEM engine 17 
offerings for personal vehicles, lack of public fuelling infrastructure and relatively low 18 
consumption resulting in longer pay back periods for the customer are viewed as limiting 19 
factors.  20 

However the FEU will continue to monitor the adoption of personal natural gas vehicles across 21 
other jurisdictions and as the external market circumstances change, it may look into the 22 
possibility of entering this market segment in the future.  Since there is no basis on which to 23 
forecast such demand, the FEU have not included it in the NGT demand forecast at this time. 24 

 25 
 26 

 27 
50.4 What are FEU’s expectations with respect to the personal vehicle market?  28 

Please provide any forecasts that FEU has available. 29 
  30 

Response: 31 

Please refer to the response to CEC IR 1.50.3.  32 

  33 
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51. Reference: FEU Exhibit B-1, page 57 and Appendix A-1, page 19 1 

2 

 3 

51.1 Please confirm that FEU expects the market for NGT to grow for the period 4 
between 2011 and 2033 dependent upon relative fuel price advantages and 5 
capital cost investment and market transformation assistance.    6 

  7 
Response: 8 

The FEU assume that the market transformation assistance referenced in the preamble refers 9 
to the GGRR incentive program, and clarifies that it expects the NGT market share will grow for 10 
the period between 2011 and 2033.  The FEU expect the market share of natural gas vehicles 11 
within the overall vehicle market to grow faster than the overall vehicle market for the relevant 12 
vehicle types.   13 

The FEU expect the NGT market share to continue to grow based on the following assumptions: 14 

1. GGRR incentives in the short term will help kick start the market and support the build 15 
out of the infrastructure. Beyond the GGRR period, FEU assumes that financial 16 
incentives are no longer a necessity to make the economic justification of switching to 17 
natural gas vehicles.  18 

2. Relative price advantage of natural gas over diesel will continue to persist over the long 19 
run;  20 

3. Economies of scale will reduce the higher upfront capital cost of natural gas vehicles 21 
opposite diesel vehicles; and 22 
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4. Fuelling infrastructure will be constructed in a manner that will allow a broad area of 1 
coverage to a number of NGT customers. 2 

 3 
The FEU assume the overall transportation market for the relevant vehicle types will grow at 2% 4 
per year.  5 

 6 
 7 

 8 
51.1.1 If not confirmed, please provide any further expectations FEU might 9 

have with respect to the rate of growth of the NGT market over the next 10 
five and ten years.   11 

  12 
Response: 13 

Please refer to response to CEC IR 1.51.1. 14 

 15 
 16 

 17 
51.2 Why did FEU not provide alternative scenarios to estimate market size based on 18 

market changes as was undertaken for the core demand? 19 
  20 

Response: 21 

Please refer to the response to CEC IR 1.50.1.   22 

 23 
 24 

 25 
51.2.1 Please provide a high level discussion as to how FEU might expect the 26 

NGT market to perform based on each of the four scenarios used to 27 
forecast the core market.  28 

  29 
Response: 30 

Table 3-1, presented on page 49 and 50 of  Exhibit B-1 provides a high level discussion 31 
regarding the NGT market based on each of the four scenarios that were used to forecast 32 
demand for the residential, commercial and industrial customer groups.  The table is provided 33 
below for reference.  The conditions described in Table 3-1 relating to NGT were not converted 34 
into direct inputs to the long term forecasts because the NGT market share growth is still new 35 
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and the same type of historic base year information is not available for the NGT customer base 1 
from which to model NGT in a similar fashion to the residential, commercial and industrial 2 
customer base.  Instead, these descriptions were used to make reasonable judgments in 3 
combining the reference, high and low NGT scenarios with the appropriate residential, 4 
commercial and industrial scenarios. 5 

Table 3-1: Alternative Future Scenario Descriptions 6 

 7 
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 1 

 2 
 3 

 4 
51.3 The US NGV demand grew at 13% from 2008 to 2010, and is expected to grow 5 

at a rate of approximately 20% CGR between 2013 and 2030. Please explain 6 
why FEU assumed a 2% annual growth rate from the 2010 NRCan data.  Please 7 
provide any evidence that FEU has to support its assumptions.  8 

  9 
Response: 10 

The reference in the preamble to demand growth of 13% from 2008 to 2010 and 20% between 11 
2013 and 2030 refers specifically to growth in the NGT portion of the overall transportation 12 
market.   13 

The FEU’s annual growth rate of 2% per year between 2013 and 2033 refers to the growth of 14 
the overall transportation market.  In the Reference Case scenario of the NGT forecast 15 
presented in the Application, the FEU assumed an annual growth rate in NGT demand of about 16 
18.4% per year from 2018 to 2033, which is in line with the growth rate in US NGV demand. 17 

 18 
 19 

 20 
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51.3.1 Please provide forecasts for the Reference, High and Low cases based 1 
on a 5%,10%, 15% and 20% annual growth rate. 2 

  3 
Response: 4 

The FEU interpret this request to be seeking  four additional scenarios to the Reference, high 5 
and Low scenarios prepared by the FEU.  Please refer to the graph and table below. Please 6 
note that for all scenarios all growth rates remain the same through the GGRR period. After the 7 
GGRR period ends in 2017 the scenarios begin to diverge from 2018 to 2033 based on the four 8 
growth rates in the above question.   Please also note that the 20% growth rate requested 9 
compares closely to the growth rate of 18.4% resulting from the FEU’s reference case forecast. 10 

 11 
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 1 

 2 
 3 

 4 
51.4 FEU discusses the natural gas vehicle market share in FEI’s service territory.  5 

Please confirm that the markets from the FEVI and FEW regions are expected to 6 
be similar. 7 

  8 
Response: 9 

Not confirmed.  In FEI’s view, NGT markets on FEVI and FEW are more regional in nature and 10 
as such there are limits to the growth of the NGT program in FEVI and FEW.  Although the FEU 11 
do not expect that FEVI and FEW will capture the same market share rate as the FEI 12 
transportation market, the FEU do expect to capture a portion of the existing transportation 13 
market.   14 

FEVI has already added a CNG customer named ColdStar.  Coldstar is based on Vancouver 15 
Island and has converted 10 of its vehicles from Diesel to CNG. 16 

 17 
 18 

 19 
51.5 If not confirmed, please explain why not and provide the estimates for the other 20 

service territories.  21 
  22 

Total Load (TJ/yr) 2010-2011 2012 2013F 2014F 2015F 2016F 2017F 2018F
5% Growth Rate 195 247 424 511 1,108 1,676 2,168 2,277
10% Growth Rate 195 247 424 511 1,108 1,676 2,168 2,385
15% Growth Rate 195 247 424 511 1,108 1,676 2,168 2,494
20% Growth Rate 195 247 424 511 1,108 1,676 2,168 2,602

Total Load (TJ/yr) 2019F 2020F 2021F 2022F 2023F 2024F 2025F 2026F
5% Growth Rate 2,391 2,510 2,636 2,767 2,906 3,051 3,204 3,364
10% Growth Rate 2,624 2,886 3,175 3,492 3,841 4,226 4,648 5,113
15% Growth Rate 2,868 3,298 3,793 4,361 5,016 5,768 6,633 7,628
20% Growth Rate 3,122 3,747 4,496 5,396 6,475 7,770 9,324 11,188

Total Load (TJ/yr) 2027F 2028F 2029F 2030F 2031F 2032F 2033F
5% Growth Rate 3,532 3,709 3,894 4,089 4,293 4,508 4,733
10% Growth Rate 5,624 6,187 6,805 7,486 8,234 9,058 9,964
15% Growth Rate 8,772 10,088 11,601 13,342 15,343 17,644 20,291
20% Growth Rate 13,426 16,111 19,334 23,200 27,840 33,409 40,090
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Response: 1 

Please refer to the response to CEC IR 1.51.4.  The FEU do not have data available that 2 
provides an overall market size specific to only FEW or FEVI.  The NRCan data provides the 3 
total market size for the entire province of BC, but not for specific regions.   4 

 5 
 6 

 7 
51.6 On what basis did FEU assume a 15% market share for the Reference Case?  8 

Please provide any evidence that FEU used to arrive at this assumption. 9 
  10 

Response: 11 

The FEU assumed a 15% market share of the overall transportation market based on an 12 
anticipated annual growth rate in NGT vehicle adoption of 18.4%.  The NGT program is 13 
relatively new, and there is limited historical data available.  However, the FEU believes an 14 
18.4% growth rate is a reasonable estimate based on vehicle conversions to date under the 15 
NGT program.   16 

The FEU note that the 18.4% growth rate in the reference case is similar to the 20% growth rate 17 
presented by the CEC in their IR 1.51.3. 18 

 19 
 20 

 21 
51.6.1 Does FEU consider 15% market share to be the most likely scenario to 22 

arise?  Please explain why or why not.  23 
  24 

Response: 25 

The FEU do consider a 15% market share to be the most likely scenario to arise as a result of 26 
the NGT program.  Please refer to the response to CEC IR 1.51.6 for the assumptions 27 
supporting the 15% market share scenario. 28 

 29 
 30 

 31 
51.7 On what basis did FEU assume a 30% market share in the High Case?  Please 32 

provide any evidence that FEU used to arrive at this assumption.  33 
  34 
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Response: 1 

The FEU chose to present the High Case scenario of a 30% market share of the total applicable 2 
vehicle market in 2033 as that market share is exactly double the 15% market share that FEI is 3 
expecting in its Reference Case scenario.  The 30% scenario represents higher than anticipated 4 
NGT demand growth due to the operating cost advantages of natural gas over gasoline and 5 
diesel fuels and increasing availability of fueling stations. 6 

The FEU also took into consideration feedback received from the Resource Planning Advisory 7 
Group in deciding to examine a forecast that is double the FEU’s expectations. 8 

 9 
 10 

 11 
51.8 Is it FEU’s position that 30% market share is the highest possible market share 12 

that natural gas vehicles could reasonably be expected to achieve. Please 13 
explain why or why not. 14 

  15 
Response: 16 

It is not the FEU’s position that a 30% market share is the highest possible market share that 17 
natural gas vehicles could reasonably be expected to achieve.  The 30% scenario was intended 18 
to represent an upper range of the NGT demand forecast in comparison to the Reference Case 19 
assumption of the FEU capturing 15% of the transportation market by 2033.  20 

  21 
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52. Reference: FEU Exhibit B-1  page 58 1 

From Figure 3-13 2 

  3 

52.1 Please provide the total current market size and the projected market size by 4 
2033.  5 

  6 
Response: 7 

Please refer to Attachment 52.1.  8 

  9 
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53. Reference: FEU Exhibit B-1, page 58 1 

 2 

53.1 Please explain how the anticipated outcome of the NGT Incentive Program 3 
influences the Reference case forecast.  4 

  5 
Response: 6 

The NGT incentive program is designed to kick start the transformation process from diesel fuel 7 
to CNG/LNG by reducing adoption barriers for fleet operators. FEI’s strategy was to look at 8 
fleets across various sectors that consume high amounts of diesel fuel, travel intracity and 9 
return back to base.   10 

FEI is on track to put 400 CNG/LNG vehicles on the road since the start of the incentive 11 
program, and has made considerable progress in establishing the fuelling infrastructure required 12 
for those fleets. 13 

During the remaining term of the program FEI anticipates making further inroads across new 14 
market segments, and plans to build or support the development of infrastructure and 15 
demonstrate that converting to natural gas is good for fleet owners and operators.  The outcome 16 
of this incentive program will increase the adoption of natural gas vehicles, and forms the basis 17 
for developing the reference case forecast. 18 

  19 
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54. Reference: FEU Exhibit B-1, page 58 and 59 1 

2 

    3 

54.1 Is it FEU’s view that incentive funding is crucial to growing the overall market; or 4 
that incentive funding will predominantly drive FEU’s market capture rate?  5 
Please explain.  6 

  7 
Response: 8 

The objective of the NGT program is to kick start the transformation from diesel to natural gas 9 
fuelled vehicles.  To the extent that this occurs, the incentive funding will drive market share 10 
capture rate of natural gas vehicles within the overall vehicle market rather than growing the 11 
overall market size of the applicable vehicle types.  12 

As outlined in the response to CEC IR 1.50.1, the FEU do not anticipate that the NGT program 13 
will increase the overall size of the transportation market.  Rather the NGT program will displace 14 
diesel fuelled vehicles with natural gas fuelled vehicles.   15 

 16 
 17 

 18 
54.2 What strategies is FEU planning to follow to develop the NGT market? 19 
  20 

Response: 21 

Although not an exhaustive list, the following are some of the strategies that the FEU is planning 22 
to follow to develop the NGT market: 23 

1. Actively engage with OEM engine manufacturers to express the need for suitable engine 24 
offerings; 25 

2. Raise awareness of the FEU’s NGT Program by actively participating in industry trade 26 
shows, events, and conferences and through internal sales channels; 27 
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3. Conduct case studies on existing NGT customers to demonstrate feasibility and success 1 
of switching to natural gas; 2 

4. Conduct research to identify newer market segments and corridors best suited for 3 
CNG/LNG applications based on existing OEM offerings; and 4 

5. Work closely with dealerships and other associations such as CNGVA, BCTA to raise 5 
awareness and promote natural gas for transportation. 6 

 7 
Please also refer to the response to CEC IR 1.26.2. 8 

  9 
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55. Reference: FEU Exhibit B-1, page 59 and page 59 1 

2 

 3 

55.1 Please clarify if the term ‘market share’ references the heavy duty and return to 4 
base fleet NGT vehicles as a portion of the total vehicle market,  or FEU’s market 5 
share capture of the heavy duty and return-to-base fleet NGT vehicles 6 

  7 
Response: 8 

The term ‘market share’ references  market share that natural gas fueled vehicles capture out of 9 
the total applicable heavy duty and return-to- base segment of the transportation market in BC. 10 

 11 
 12 

 13 
55.2 Please provide the full data set illustrating the forecast for total market size, the 14 

forecast for heavy duty and return-to-base fleet NGT vehicles and the expected 15 
market capture rate for FEU. 16 

  17 
Response: 18 

Please refer to Attachment 55.2 for the full data set.    19 

 20 
 21 

 22 
55.3 Please provide a high level analysis of competitors and their expected actions 23 

under each scenario. 24 
  25 
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Response: 1 

The FEU assume this request is referring to competing fuels in the relevant transportation 2 
market, such as gasoline and diesel that currently hold almost 100% of the market share or 3 
hydrogen and electricity that are still experimental.  It can be reasonably assumed that under 4 
the FEU’s low demand scenario, existing competitors would likely take little or no action, 5 
whereas under the FEU’s high demand scenario, competitors would likely respond with a 6 
strategy designed to protect their market share.  The nature of that strategy is not known to the 7 
FEU.  The FEU expect that experimental fuel developers will continue efforts to find viable 8 
market entrants, but do not expect see this occur in the foreseeable future, though they will 9 
remain vigilant. 10 

 11 
 12 

 13 
55.4 Please provide the full data set illustrating the current situation and forecast for 14 

marine market. 15 
  16 

Response: 17 

At present, the FEU are in advanced discussions with two marine vessel operators that will be 18 
taking receipt of a total of 5 liquefied natural gas (LNG) marine vessels beginning in 2016.  The 19 
forecast presented in FEI’s PBR Evidentiary Update, dated February 21, 2014, provided a five-20 
year forecast of natural gas demand, including demand from the marine sector.  Please refer to 21 
CEC IR 1.26.1 for that forecast.   22 

Please also refer to the response to CEC IR 1.55.2 for the full data set.  23 

 24 
 25 

 26 
55.5 Please provide the full data set illustrating the current situation and forecast for 27 

the rail market.   28 
  29 

Response: 30 

Please refer to response to CEC IR 1.55.2.   31 

  32 
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56. Reference: FEU Exhibit B-1, page 59 1 

 2 

56.1 What is FEU’s expectation as to the likelihood of the High NGT scenario 3 
occurring?  Please provide any evidence that may be available.  4 

  5 
Response: 6 

The likelihood of the High NGT demand scenario occurring is relatively low.  However, it was 7 
presented to represent the upper range of expectation that the FEU had with respect to overall 8 
NGT demand over the long run.  The FEU view that the reference case at 15% of market share 9 
by 2033 represents a realistic expectation of overall NGT demand over the long run. 10 

 11 
 12 

 13 
56.2 Would FEU agree that in the event that the popularity of NGT vehicles increases 14 

dramatically due to operating cost advantages of natural gas over gasoline, that 15 
the entire market would also grow? 16 

  17 
Response: 18 

The FEU do not agree that in the event that the popularity of NGT vehicles increases 19 
dramatically due to operating cost advantages that the entire market would also grow.  The FEU 20 
expect to displace diesel and gasoline use with natural gas use and thus would imply that the 21 
overall market is not growing, but the shift is occurring away from diesel and gasoline to more 22 
natural gas use.  Hence it is the NGT share of the transportation market that would grow more 23 
quickly. 24 

The FEU expect that the transportation market will continue to grow at a steady and predictable 25 
rate, but within this overall market size, the share of demand provided by natural gas use is 26 
expected to continue to grow into the future. 27 

 28 
 29 
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 1 
56.2.1 If so, please provide FEU’s expectations with respect to how the market 2 

might grow under a rapid market expansion scenario.  3 
  4 

Response: 5 

Please refer to response to CEC IR 1.56.2. 6 

 7 
 8 

 9 
56.3 Please confirm that if the market were to expand rapidly that FEU would still 10 

predict a 30% market share capture rate. 11 
  12 

Response: 13 

Confirmed.  However, the FEU note that the transportation market is not expected to expand 14 
rapidly over the long term. 15 

 16 
 17 

 18 
56.3.1 If not confirmed, please provide any modifications to the market share 19 

that FEU expects to capture under such as scenario and explain why.  20 
  21 

Response: 22 

Please refer to response to CEC IR 1.56.3. 23 

  24 
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57. Reference: FEU Exhibit B-1, page 62 and Appendix A-  page  1 

  2 

3 

 4 

57.1 Would FEU agree that there is a substantial likelihood that a new load such as 5 
that expected from Woodfibre will likely be added over the next decade?  6 

  7 
Response: 8 

The FEU believe that there is a fair likelihood of the addition of a large new industrial load such 9 
as that of Woodfibre over the next decade, such that FEU has considered the possibility of it 10 
occurring sometime between 2016 and 2021 in Figure 3-16 of Exhibit B-1.  As noted in 11 
response to CEC IR 1.73.1, the FEU are speaking to a number of customers that are either 12 
seeking additional liquefaction from Tilbury or seeking transmission service for their own LNG 13 
facilities.  It is recognized that not all these potential customers will proceed but that if only two 14 
or three of these proceed, additional load similar to Woodfibre could be expected.   15 
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 1 
 2 

 3 
57.2 Please provide a list of other sites where opportunities for NG export are being 4 

explored that might use the FEU natural gas system.  5 
  6 

Response: 7 

FEI is in discussions with a number of large industrial customers who would use the FEI natural 8 
gas system.  These customers are looking at locations primarily within the lower mainland 9 
system and would use the natural gas to either produce LNG or other products that require 10 
natural gas as a feedstock.  These negotiations are confidential and FEI is unable to provide a 11 
list of sites/locations or customers.   12 

  13 
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58. Reference: FEU Exhibit B-1, page 68 1 

  2 

58.1 Please confirm that Figure 3-22 is illustrative of the Reference case. 3 
  4 

Response: 5 

Confirmed. 6 

 7 
 8 

 9 
58.1.1 If not confirmed, please provide the Reference case. 10 

  11 
Response: 12 

Please refer to the response to CEC IR 1.58.1.  13 

 14 
 15 

 16 
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59. Reference: FEU Exhibit B-1, page 89 1 

 2 

 3 

59.1 When would FEU expect the new Conservation Potential Review to be 4 
complete? 5 

  6 
Response: 7 

In the 2014-18 FEI PBR application, the FEU stated they intended to conduct the next 8 
Conservation Potential Review (CPR) in 2015 and are planning to do so in collaboration with 9 
FortisBC Inc. (electric) and BC Hydro. The FEU have just recently started discussions with BC 10 
Hydro and FortisBC Inc.  on how this collaboration will operate. At this time, the FEU do not 11 
have an agreed upon timeframe for completion of the CPR.  12 

  13 
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60. Reference: FEU Exhibit B-1, page 90 1 

2 
  3 

60.1 Would FEU expect that the load management issues will slowly become less 4 
relevant as the load from residential water and space heating diminishes and the 5 
load from NGT increases and other industrial load such as that which might 6 
come from Woodfibre are added to the system?  Please explain why or why not.  7 

  8 
Response: 9 

Although the relative proportion of energy demand for residential water and space heating will 10 
decrease with the addition of large baseload customers, load management issues will not 11 
become less relevant. 12 

Increasing the load factor (LF) by adding large baseload customers results in increased 13 
utilization of installed system capacity. By running the system more fully there will be less on 14 
system storage (via line pack) available for load management. This means that operational 15 
response times to address peak demand will likely decrease – that is, faster operational 16 
responses would be required to deal with changes in demand. 17 

  18 
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61. Reference: FEU Exhibit B-1, page 91 1 

 2 

61.1 Does FEU consider itself a market leader or market follower in natural gas? 3 
  4 

Response: 5 

Given that the FEU is the largest natural gas provider in BC, it is a market leader. 6 

For the purposes of this response, the FEU defines a market leader as, “The company selling 7 
the largest quantity of a particular product2” and, a market follower is defined as, “A company 8 
which enters a particular product market after another firm has become well established in that 9 
market.3” 10 

 11 
 12 

 13 
61.2 Please provide a discussion of the everyday sales activities referenced including 14 

the focus of the sales activities and their objectives.  15 
  16 

Response: 17 

The focus of everyday sales activities is on retaining our existing customers and attracting new 18 
customers.  Retention activities and objectives relate, in part, to educating customers and 19 
facilitating the participation in Energy Efficiency and Conservation (EEC) programs.  Attracting 20 
new customers, in general, involves working with builders and developers to promote the 21 
advantages of using natural gas in their development. 22 

  23 

2 www.oxforddictionaries.com  
3 www.investorwords.com  

                                                

http://www.oxforddictionaries.com/
http://www.investorwords.com/
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62. Reference:  FEU Exhibit B-1, page 95 1 

2 
  3 

62.1 Please provide a discussion of the advantages and disadvantages of providing 4 
larger diameter pipeline and looping. 5 

  6 
Response: 7 

Since looping pipelines results in a second flow path, it has the advantage of providing 8 
operational flexibility. If one of the pipelines needs to be taken out of service, then the second 9 
pipeline can be used (although not at the full capacity of the two pipelines combined) to continue 10 
to provide gas delivery. Interconnecting the pipelines and controlling the pressure on either or 11 
both of the pipelines can control the flow through one of the specific pipelines which is of great 12 
utility when controlling gas velocity during Inline Inspection (ILI) runs. Disadvantages for looped 13 
pipelines include: the requirement of finding sufficient property and installation space to 14 
accommodate a second pipeline, two physical assets that have to be managed (a doubling of 15 
record keeping, inspections, etc.) and more infrastructure that is exposed to damage. 16 

Larger diameter pipes have the advantage of increasing capacity usually within existing running 17 
lines or Rights of Way (ROW) without necessitating finding additional space for installation. 18 
Some disadvantages include: welding procedures on larger diameter pipelines can be time 19 
consuming, larger fittings (elbows, bends, etc.) which require additional space, and larger 20 
equipment is required to move and work on these pipelines. A single uni-directional (i.e. without 21 
a back-feed source) larger diameter pipeline generally offers less operational flexibility when 22 
compared to a looped pipeline (due to the reduced ability to manipulate the gas flows). 23 

  24 
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63. Reference: FEU Exhibit B-1, page 99 1 

 2 

63.1 What approach has the FEU traditionally employed to consider the effects of 3 
EEC? 4 

  5 
Response: 6 

With regards to the effect of EEC on peak demand forecasts, FEU carries out an annual review 7 
of customer usage patterns across the entire province. For heat sensitive loads the 8 
methodology used for this review consists of correlation of all customer billed consumption data 9 
against ambient temperature to determine the forecast peak demand by customer, by rate class 10 
and by region. To capture trends in customer usage a three year averaged Use Per Customer 11 
(UPC) is determined based on the historical billed consumption data. Changes in customer 12 
usage caused by EEC or other factors (e.g. increased space heat demand caused by installing 13 
larger furnaces for additions to residences, or addition of other appliances) are captured through 14 
this annual process. 15 

For customers where hourly flow measurement data is available, traditionally the historical peak 16 
consumption would be used as peak demand for that customer. These historical peak 17 
consumption values are reviewed regularly to ensure that the historical value is representative 18 
of current peak consumption. If, for example, an industrial customer with hourly flow 19 
measurement implements EEC measures resulting in a reduction in their peak demand, then 20 
the historical value would be used as the peak demand until sufficient data has been collected 21 
to confirm a reduction in their peak load. In some cases where the customer account managers 22 
are aware of changes in load, then this is communicated directly with the planning group and 23 
changes in peak demand forecast can be made. 24 

 25 
 26 

 27 
63.2 As the high demand scenario is similar to that of the traditional method,  and the 28 

Reference case has a lower trajectory,  would FEU agree that planning to the 29 
Reference case and the high and low demand sensitivities results in no 30 
additional margin or advantage above the traditional method?   31 

  32 



FortisBC Energy Utilities (FEU or the Companies) 
2014 Long Term Resource Plan (the Application) 

Submission Date: 
June 19, 2014 

Response to Commercial Energy Consumers Association of British Columbia (CEC) 
Information Request (IR) No. 1 Page 149 

 

Response: 1 

With regards to annual demand forecasting discussed in Section 3, the new end-use 2 
methodology (encompassing the low Scenario B, reference and high Scenario C cases) 3 
provides significant benefits over the traditional method. Since it is possible to run end-use 4 
methodology with different scenarios using specific parameters that can be changed, a greater 5 
range of “what-if” scenarios can be analyzed looking at different potential future states. This is of 6 
great use to assess which changes in end use energy patterns would have the greatest impact 7 
and benefit. While annual demand forecasts are important for planning purposes (gas supply 8 
portfolios, strategic direction, effect of EEC programs, etc.), infrastructure planning is designed 9 
to meet peak demand. 10 

However, the LTRP excerpt referenced in the preamble discusses peak demand, or the demand 11 
expected on the coldest day/hour.  The end use methodology is not employed for forecasting 12 
peak demand.  Infrastructure (e.g. capacity) planning requires a peak demand forecast. Peak 13 
demand analysis is based upon a low, reference and high demand peak forecast by region. This 14 
specific analysis is required to ensure that the gas system assets are of sufficient capacity to 15 
meet the peak demand within the planning horizon. The low and high peak demand cases 16 
provide an indication of when increased planning or field evaluation (e.g. of pressures, flow 17 
rates, etc.) are required such that project schedules can be created. Section 5, System 18 
Resource Needs and Alternatives on page 95 of Exhibit B-1 provides additional information. 19 

 20 
 21 

 22 
63.2.1 If not, please explain why not. 23 

  24 
Response: 25 

Please refer to the response to CEC IR 1.63.2. 26 

  27 
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64. Reference: FEU Exhibit B-1, page 100 1 

 2 

64.1 Please provide a discussion of the potential capacity constraint and in what year 3 
it is likely to occur.  4 

  5 
Response: 6 

Forecast peak demand continues to grow on the FEVI system leading to a potential capacity 7 
constraint whereby existing gas system assets would not be able to meet the maximum 8 
contractual delivery of 50 TJ/d to Island Generation. This constraint is forecast to occur in 2028 9 
without additional system reinforcement. 10 

 11 
 12 

 13 
64.2 What are the operational and infrastructure options that exist to mitigate the 14 

capacity constraint? 15 
  16 

Response: 17 

Three main options have been identified on the FEVI system to mitigate this capacity constraint: 18 

1. Increase Mt. Hayes Send-Out Allotment; 19 

2. Add compression at Squamish V2; and 20 

3. Renegotiate BC Hydro contract with Island Generation. 21 

Further information discussing these options can be found on page 105 of the 2014 Long Term 22 
Resource Plan. 23 

  24 
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65. Reference: FEU Exhibit B-1, page 102 and page 102 1 

 2 

 3 

65.1 Does BC Hydro provide FEU with forecasts of its expected demand on an annual 4 
basis or for the longer planning horizon?   5 

  6 
Response: 7 

No, BC Hydro does not provide the FEU with forecasts of its expected demand on an annual 8 
basis. However, BC Hydro is required to provide a minimum  1 years notice for changes to the 9 
IG contract demand with all changes to take effect on the following November 1st or such later 10 
November 1st as designated by BC Hydro . 11 

 12 
 13 

 14 
65.1.1 If so, please provide all the BC Hydro forecasts that would be relevant 15 

for predicting IG contract demand. 16 
  17 

Response: 18 

Please refer to the response to CEC IR 1.65.1. 19 

 20 
 21 

 22 
65.2 Does FEU retain the right to call back capacity to IG from BC Hydro?  23 
  24 

Response: 25 

Yes, the FEU retains the right to call back capacity (the “Capacity Right”) to IG from BC Hydro 26 
pursuant to the Peaking Agreement that was put in place at the same time as the Transportation 27 
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Service Agreement. The maximum curtailment volume that the FEU may use under the peaking 1 
agreement may not in aggregate exceed a total of 100 TJ/year.   2 

 3 
 4 

 5 
65.2.1 If so, please provide a discussion of the conditions under which FEU 6 

can call back capacity from BC Hydro. 7 
  8 

Response: 9 

FEVI can exercise its Capacity Right under the Peaking Agreement in the event that it 10 
reasonably forecasts that there is insufficient capacity on the FEVI system to meet core market 11 
customer demand provided proper notification is given and all interruptible transportation has 12 
been curtailed.  FEVI can also call on the capacity intraday if required to meet emergency 13 
situations, however in this case it is also required to take and pay for any gas BC Hydro has 14 
delivered to the system. 15 

 16 
 17 

 18 
65.2.2 If not, is the call back an option that FEU could re-institute in future 19 

contracts?  Please explain why or why not.  20 
  21 

Response: 22 

Please refer to the response to CEC IR 1.65.2.1. 23 

 24 
 25 

 26 
65.3 Please provide a graph and the annual data points depicting the history of BC 27 

Hydro demand over the last 15 years. 28 
  29 

Response: 30 

The following graph shows annual consumption for the Island Cogeneration plant.  31 
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 1 

 2 
 3 

 4 
65.4 Is 50 TJ/day the maximum demand that BC Hydro is entitled to contract for the 5 

duration of the planning period?  6 
  7 

Response: 8 

Yes, 50 TJ/day is the maximum firm contract demand that BC Hydro can hold within the current 9 
Transportation Service Agreement in place with FEVI.  10 

 11 
 12 

 13 
65.4.1 If not, please provide a discussion of BC Hydro’s contractual options 14 

over the next 20 years.  15 
  16 

Response: 17 

Under the transportation service agreement, BCH has the right to adjust its contract demand at 18 
the beginning of each contract year (i.e. at November 1) up to 5 TJ/d with a minimum of 12 19 
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months notice.  The contract demand cannot be more than 50 or less than 40 TJ/d.  The initial 1 
term of the current agreement expires on April 12, 2022, however BC Hydro has renewal rights 2 
to extend one or more years to a maximum term of 35 years.  BC Hydro also has early 3 
termination rights under the agreement on or after November 2015 by giving two years prior 4 
written notice.  5 

 6 
 7 

 8 
65.5 What evidence does FEU have that BC Hydro will increase its contracted 9 

demand by 25% during the 2014-2015?   10 
  11 

Response: 12 

Under the term of the TSA, BC Hydro must give a minimum 12 months notice of any adjustment 13 
to the contract demand which would the come into effect the next November 1st.  BC Hydro did 14 
not provide notice of any change and therefore the Contract Demand is expected to remain at 15 
40 TJ/d for 2014/15 contract year.  16 

  17 
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66. Reference: FEU Exhibit B-1, page 102 1 

2 
  3 

66.1 Please provide a graph and the annual data points for the VIGJV contract 4 
demand for the last 15 years.  5 

  6 
Response: 7 

The requested information is provided below. 8 

 9 

VIGJV Contract Demand History
Jan-96 40.0 TJ/day

Nov-98 36.0 TJ/day
Apr-00 37.6 TJ/day
Jan-05 20.0 TJ/day
Jan-06 12.5 TJ/day
Apr-07 9.1 TJ/day
Aug-08 8.0 TJ/day
Nov-12 12.0 TJ/day
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67. Reference: FEU Exhibit B-1, page 102 1 

2 
  3 

67.1 Please confirm that the Reference Case NGT does not reflect any increase in the 4 
NGT market size, but assumes a 15% share of an NGT market growing at 2% 5 
per annum. 6 

  7 
Response: 8 

Not confirmed. In response to this question it is important to clarify the following.  First, market 9 
share is the share of the existing market for the vehicle categories that are captured by NGT.  10 
Second, it is the overall market for these vehicles that the FEU assumes is going to grow at a 11 
rate of 2% per year. The FEU’s Reference Case NGT demand scenario presented in the LTRP 12 
results in an annual growth rate in NGT demand of about 18.4% per year from 2018 to 2033. 13 
The Reference Case NGT reaches a 15% market share of the overall vehicle market in 2033. 14 

The overall vehicle market was calculated by taking 2010 Natural Resources Canada 15 
Transportation Statistics for Medium Trucks, Heavy Trucks, School Buses, Urban Transit, 16 
Freight Rail, and Marine and growing these figures by a 2% annual growth rate out to 2033. The 17 
overall vehicle market is comprised of all vehicle types (diesel, gasoline, etc.) and not solely 18 
NGT vehicles.  Please also refer to the response to CEC IR 1.50.1. 19 

  20 
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68. Reference: FEI Exhibit B-1, page 102 1 

 2 

68.1 Please confirm that amalgamation will turn  the storage and delivery agreement 3 
between FEIV and FEI into an allocation between rate classes not regions.  4 
Please discuss. 5 

  6 
Response: 7 

Although FEI is still in the process of determining the final details of Amalgamation, it is 8 
expected that the costs of the Mt. Hayes LNG facility that are currently allocated to gas costs for 9 
FEVI and FEI will continue to be included as part of gas costs in the combined gas supply 10 
portfolio.  This means that these costs will be treated as a midstream component; there will be 11 
no regional allocation of midstream costs however midstream costs will be allocated between 12 
rate classes on a demand-related basis. 13 

  14 
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69. Reference: FEU Exhibit B-1, page 103 1 

 2 

69.1.1 Please confirm that ICP refers to the BC Hydro Island Generation plant. 3 
  4 

Response: 5 

Yes, ICP refers to BC Hydro Island Generation Plant. 6 

 7 
 8 

 9 
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69.2 FEU Exhibit B-1 page 104 1 

  2 
 3 

69.2.1 Please define and explain the current capacity determination. 4 
  5 

Response: 6 

The current FEVI capacity is the sum of the maximum deliverability from the Eagle Mountain 7 
supply from the FEI Coastal Transmission System via the pipeline and the maximum allowable 8 
Mt. Hayes LNG send out for the FEVI system.  9 

 10 
 11 

 12 
69.2.2 Please confirm that the current capacity constraint appears to be 13 

reached just prior to 2027 under the Reference case due to the 14 
inclusion of CNG and not in 2028 as discussed elsewhere.  (page 104) 15 

  16 
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Response: 1 

In 2027 the FEVI system capacity just exceeds the forecast load; therefore, the capacity 2 
constraint would occur in the following year. Addition of the NGT loads on the FEVI system does 3 
not lead to advancement of this capacity constraint from 2028. 4 

 5 
 6 

 7 
69.2.3 Please confirm that the Reference case is not visible because it is 8 

overlaid with the 2012 Reference plus Reference NGT:CNG 9 
  10 

Response: 11 

Confirmed. 12 

 13 
 14 

 15 
69.2.4 Please confirm or otherwise explain that the significant increase 16 

occurring between 2013 and 2014 is as a result of the assumption that 17 
BC Hydro will contract for an additional 10TJ/day for the 2014-2015 18 
period and please explain why.  19 

  20 
Response: 21 

Yes, the significant increase in forecast demand between 2013 and 2014 is as a result of the 22 
assumption that BC Hydro will contract for an additional 10TJ/day for the 2014-2015 period. For 23 
clarity, the FEU have not received any notice from BC Hydro requesting an increase in contract 24 
demand from the current level of 40 TJ/d.  From a planning perspective, to ensure that there is 25 
sufficient capacity on the FEVI system, it is assumed that the BC Hydro (BCH) Island 26 
Generation power plant increases its contracted demand to 50 TJ/d in 2014-2015. This is to 27 
ensure a conservative modeling approach is applied as that is the maximum firm contract 28 
demand that BC Hydro can hold under the Transportation Service Agreement. 29 

 30 
 31 

 32 
69.2.5 Please provide Figure 5-3 utilizing the following scenarios: 33 

 34 
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a) High Scenario for core market plus high (30% market share)  NGT 1 
plus the addition of Woodfibre occurring in 2021 2 

  3 
Response: 4 

In the figure below, the FEU have reproduced Figure 5-3, replacing the “2012 Reference + Ref 5 
NGT:CNG” line with the requested scenario – high peak demand plus 30% NGT plus the 6 
addition of Woodfibre occurring in2021 (assumed at 242 TJ/d).   7 

 8 

 9 
 10 

 11 
b) Reference case with no additional contract demand from BC Hydro. 12 

  13 
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Response: 1 

In the figure below, the FEU have reproduced Figure 5-3, replacing the “2012 Reference + Ref 2 
NGT:CNG” line with the requested scenario – reference peak demand but removing the 3 
additional BC Hydro Island Generation contract demand. 4 

 5 

 6 
 7 

 8 
c) Low Scenario for core market plus the addition of Woodfibre 9 

occurring in 2021 10 
  11 

Response: 12 

In the figure below, the FEU have reproduced Figure 5-3, replacing the “2012 Reference + Ref 13 
NGT:CNG” line with the requested scenario – low peak demand plus the addition of Woodfibre 14 
occurring in2021 (assumed at 242 TJ/d).. 15 
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 1 

 2 
 3 

 4 
d) Low scenario with no additional contract demand from BC Hydro.  5 

  6 
Response: 7 

In the figure below, the FEU have reproduced Figure 5-3, replacing the “2012 Reference + Ref 8 
NGT:CNG” line with the requested scenario – low peak demand but removing the additional BC 9 
Hydro Island Generation contract demand. 10 

150

200

250

300

350

400

450

500

D
ai

ly
 D

em
an

d 
(T

J/
d)

Winter Season

2012 Reference

2012 High

2012 Low

2012 Current Capacity

2012 Low + Woodfibre



FortisBC Energy Utilities (FEU or the Companies) 
2014 Long Term Resource Plan (the Application) 

Submission Date: 
June 19, 2014 

Response to Commercial Energy Consumers Association of British Columbia (CEC) 
Information Request (IR) No. 1 Page 165 

 

 1 

 2 
 3 

 4 
e) Reference case with 5 TJ/day (rather than 10 TJ/day) of  additional 5 

contract demand from BC Hydro  6 
  7 

Response: 8 

In the figure below, the FEU have reproduced Figure 5-3, replacing the “2012 Reference + Ref 9 
NGT:CNG” line with the requested scenario – reference peak demand but reducing the BC 10 
Hydro Island Generation demand by 5 TJ/d to a maximum of 45 TJ/d from 2014 onwards. 11 
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 1 

 2 
 3 

 4 
f) High Scenario with 5 TJ/day (rather than 10 TJ/day) of  additional 5 

contract demand from BC Hydro  6 
  7 

Response: 8 

In the figure below, the FEU have reproduced Figure 5-3, replacing the “2012 Reference + Ref 9 
NGT:CNG” line with the requested scenario – high peak demand but reducing the BC Hydro 10 
Island Generation demand by 5 TJ/d to a maximum of 45 TJ/d from 2014 onwards. 11 
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 1 

 2 
 3 

 4 
g) Low Scenario with 5 TJ/day (rather than 10 TJ/day) of  additional 5 

contract demand from BC Hydro  6 
  7 

Response: 8 

In the figure below, the FEU have reproduced Figure 5-3, replacing the “2012 Reference + Ref 9 
NGT:CNG” line with the requested scenario – low peak demand but reducing the BC Hydro 10 
Island Generation demand by 5 TJ/d to a maximum of 45 TJ/d from 2014 onwards. 11 
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 1 

  2 
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70. Reference: FEU Exhibit B-1, page 104 1 

 2 

70.1 Please provide a discussion as to the implications for the TSA and the need for 3 
capacity in the event that Site C is developed prior to 2028. 4 

  5 
Response: 6 

If the TSA agreement expires in 2022 and does not continue on, this could potentially free up 7 
some capacity on the FEVI system and defer the identified capacity constraint past 2028. 8 

  9 
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71. Reference: FEU Exhibit B-1, page 106 1 

 2 

71.1 What are the approximate expected costs of the Pipeline Reinforcement Project? 3 
  4 

Response: 5 

At this point in time, the Eagle Mountain – Woodfibre Gas Pipeline Project (previously referred 6 
to as the Pipeline Reinforcement Project) capital costs are expected to be in the range of $475 7 
million to $600 million.  The expected annual operating and maintenance costs are forecast to 8 
be approximately $1.5 million to $2.0 million per year.   9 

Please note that the project remains in the development phase and further study and cost 10 
refinement will continue to occur as the project develops. 11 

 12 
 13 

 14 
71.2 Are there additional opportunities to provide potentially needed infrastructure 15 

expansion at reduced cost by undertaking concurrent construction? 16 
  17 

Response: 18 

At this time FEVI cannot definitely state whether construction utilizing the same contractor for 19 
additional potentially needed infrastructure elsewhere within the FEI system will reduce costs.   20 
As part of the FEVI contracting strategy for the Eagle Mountain – Woodfibre Gas Pipeline 21 
Project (aka EGP or Pipeline Reinforcement Project), FEVI plans to investigate in detail whether 22 
combining construction work either concurrently or sequentially will yield lower costs. 23 

 24 
 25 

 26 
71.2.1 If yes, please provide a discussion of these opportunities.  27 

  28 
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Response: 1 

Please refer to the response to CEC IR 1.71.2. 2 

  3 
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72. Reference: FEU Exhibit B-1, page 109 1 

 2 

72.1 Please provide Figure 5-6 with the 76% and 126% sensitivities for both the high 3 
scenario (Scenario C) and the Low Scenario (Scenario B).  4 

  5 
Response: 6 

The FEU are unable to provide the requested information.  Scenarios C and B were used to 7 
generate the Total End-Use Forecast annual demand [TJ/yr] whereas Figure 5-6 deals 8 
specifically with peak demand [TJ/d] on the Coastal Transmission System (CTS). Annual 9 
demand and peak demand are computed using different methodologies and, at this time, it is 10 
not possible to directly relate forecast annual consumption to peak demand.  11 

  12 
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73. Reference: FEU Exhibit B-1, page 111 1 

2 

 3 

73.1 Will FEU revise its expected expansion timeframes if the demand for NGT does 4 
not materialize as anticipated? 5 

  6 
Response: 7 

The FEU are proceeding with the expansion of the Tilbury facility which is expected to cost $400 8 
million, with an in service date in 2016.  Demand is materializing in the NGT market, small and 9 
remote communities, as well as niche export markets for the liquefaction capacity of this 10 
expansion.  The FEU are also in discussions with other potential customers that could result in 11 
additional expansion of the Tilbury facility (Please also refer to the responses to CEC IRs 12 
1.10.08 and 1.10.09). 13 

 14 
 15 

 16 
73.1.1 If not, please explain why not. 17 

  18 
Response: 19 

Please refer to the response to CEC IR 1.73.1. 20 

 21 
 22 

 23 
73.1.2 If so, please explain how FEU will determine when it would be 24 

appropriate to proceed with the Tilbury system expansion. 25 
  26 

Response: 27 

Please refer to the response to CEC IR 1.73.1.  28 
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 1 
 2 

 3 
73.1.3 What is the expected cost of the Tilbury system expansion? 4 

  5 
Response: 6 

Please refer to the response to CEC IR 1.73.1. 7 

 8 
 9 

 10 
73.2 Please provide long term market expansion scenarios and potential future NNG 11 

expansion scenarios to match.  12 
  13 

Response: 14 

Long term NGT market expansion scenarios, in terms of forecast demand, have been presented 15 
in the executive summary, page ES-6.  With regards to the Tilbury LNG facility expansion, the 16 
following table lists the minimum anticipated system expansions required to meet these 17 
forecasts: 18 

Forecast Scenario 

Annual NGT 
Demand in 2033 

[TJ/year] System Expansion 

Low 2,168 
Tilbury: 
 + additional 34 TJ/d liquefier and 1,660 TJ storage 

Reference 32,522 
 + additional 68 TJ/d liquefaction 
 + Loop: Cape Horn to Coquitlam 
 + Loop: Nichol to Port Mann 

High 65,045 
 + additional 68 TJ/d liquefaction 
 + Loop: Nichol to Roebuck 
 + Increase diameter of lateral feeding Tilbury 

 19 
 20 
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74. Reference:  FEU Exhibit B-1, page 112 1 

2 
  3 

74.1 What is the difference in cost in the 36 inch pipeline looping  option (Nichol to 4 
Port Mann)  versus the  30 inch pipeline looping option (Cape Horn to 5 
Coquitlam)? 6 

  7 
Response: 8 

The difference in capital cost is estimated to be between 15 to 20%. A key benefit to installing 9 
the NPS36 pipeline is that a single Inline Inspection (ILI) run from Nichol to Cape Horn would be 10 
possible, resulting in reduced operating costs. These costs and other benefits would be 11 
examined further at the CPCN stage. 12 

 13 
 14 

 15 
74.2 Has FEU already determined that the 36 inch pipeline option would be selected?  16 
  17 

Response: 18 

At this point no specific decisions regarding pipeline size (e.g. NPS 20 versus 36) nor location 19 
(e.g. looping Nichol to Port Mann or Cape Horn to Coquitlam) have been made.  Transmission 20 
projects of this magnitude are often in excess of the $5 million threshold and require a CPCN 21 
application. An alternatives analysis forms part of this process and lays out the specific pros and 22 
cons for the different solutions. 23 

  24 
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75. Reference: FEU Exhibit B-1, page 110 and 112 1 

  2 

 3 

75.1 Please explain why it would not be appropriate to rely on there being LNG send 4 
out available from Mt. Hayes on off-peak days to meet LNG requirements for at 5 
least some period of time. 6 

  7 
Response: 8 

Aside from peak days, Mt Hayes is also used on non-peak days to provide send-out in order to 9 
meet demand on the FEVI and CTS systems during cold weather events.  The extent to which 10 
Mt Hayes can be used during these periods is somewhat uncertain because it is subject to a 11 
number of factors that change the capacity benefit it is able to provide the CTS system.  12 
Variability in forecast weather makes the timing of send-out to meet CTS capacity constraints 13 
uncertain.  This weather uncertainly could also lead to the depletion of LNG inventory, which 14 
provides no assurance that sufficient LNG will be available to alleviate CTS capacity constraints 15 
when they occur.  Given that Mt Hayes is used to meet core demand during cold weather 16 
events that may occur at any given time during the winter, it cannot be relied on to permanently 17 
alleviate the capacity constraints faced by CTS. 18 

  19 
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76. Reference: FEU Exhibit B-1, page 108 and 112 1 

2 

 3 

76.1 When does FEU expect to have confirmation as to the requirement to service the 4 
Burrard Thermal load? 5 

  6 
Response: 7 

Although the Burrard Thermal load is expected to not be present past 2016 due to the 8 
government’s order to shut this facility down for generation purposes, BC Hydro still 9 
contractually holds the capacity right and would have to determine whether or not to release this 10 
commitment.  This contract expires on November 1, 2029 and BC Hydro has had the right to 11 
early termination with a minimum 1 years notice since November 2009.  Any early termination 12 
would take effect on November 1st following the minimum 1 year notification that BC Hydro is 13 
required to provide pursuant to the current agreement.  The FEU do not have any timing upon 14 
which it expects to have confirmation as to the requirement to service the Burrard Thermal load; 15 
however, if BC Hydro does not provide notification to the FEU to terminate the agreement 16 
before November 1, 2014, then the FEU will have confirmation that BC Hydro will retain this 17 
commitment for the November 1, 2015 to October 31, 2016 gas contract year. 18 

  19 
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77. Reference: FEU Exhibit B-1, page 117 1 

 2 

77.1 Please provide the high level costs for Options 1,2 and 3. 3 
  4 

Response: 5 

An order of magnitude cost estimate for each option is listed below.  6 

Option Description 
Order of Magnitude 

Capital Cost 

1 South Loop from Ellis Creek and 
Additional Compression $66 million 

2 North Loop from Savona and Kelowna 
Lateral $81 million 

3 LNG Storage Facility $122 million 
 7 
  8 
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78. Reference: FEU Exhibit B-1, page 118 Figure 5-12 1 

  2 

78.1 Please provide the correct Figure 5-12:  Location of Possible Interior 3 
Transmission System Options 4 

  5 
Response: 6 

This has been provided.  Please refer to Exhibit B-1-1. 7 

  8 
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79. Reference: FEU Exhibit B-1,  page  1 

 2 

79.1 What was the expected timing of the FortisBC proposal for the generating station 3 
in the 2012 IRP? 4 

  5 
Response: 6 

The potential for gas fired power generation station was discussed in FBC’s 2012 LTRP that 7 
was included as part of the Integrated System Plan.  The FBC 2012 LTRP identified gas fired 8 
generation as one of several resource options to meet future capacity requirements that may be 9 
required by the mid to late 2020s.     10 

 11 
 12 

 13 
79.2 When would FEU expect FortisBC to determine whether or not a gas fired power 14 

generating station would be undertaken? 15 
  16 

Response: 17 

The decision to proceed with a gas fired generating station depends on several factors including 18 
changes in forecast load requirements and forward market power prices compared to the cost of 19 
building a power generating plant.  FBC will continue to evaluate resource options and load 20 
requirements in future resource plans. Given the current forecast timing of the project, FBC 21 
does not expect to begin planning for this project within the next five years. 22 

  23 
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80. Reference: FEU Exhibit B-1, page 120 1 

2 
  3 

80.1 When would the Cache Creek/Ashcroft lateral expect to reach a capacity 4 
constraint? 5 

  6 
Response: 7 

Natural gas supply into the Cache Creek/Ashcroft lateral is from a tap on Spectra’s mainline. 8 
The FEU have identified that with the minimum contractual tap pressure from Spectra there is 9 
sufficient capacity beyond the 20 year planning horizon for all core customers of the lateral with 10 
the exception of one large volume customer. This large volume customer is able to fully utilize 11 
the available capacity of the lateral when the tap pressure approaches the minimum contractual 12 
value.  The FEU have an agreement in place with this customer to ensure the demand on the 13 
lateral remains within its capacity.  14 

Current forecasts indicate little foreseeable growth of core customers on this lateral over the 15 
next 20 years.  The FEU believe the current measures in place to monitor and manage demand 16 
on this lateral within the available capacity can avoid the need for pipeline capacity expansion 17 
indefinitely.   18 

  19 
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81. Reference: FEU Exhibit B-1, page 121 1 

 2 

81.1 Please outline the costs and benefits that were identified to residential, 3 
commercial and industrial customers in the pre-feasibility study. 4 

  5 
Response: 6 

The costs identified in the pre-feasibility study were costs for LNG transport, storage, and re-7 
gasification infrastructure, as well as upgrades to the propane distribution system and customer 8 
appliances.  The FEU’s conversion of the Whistler propane system to natural gas in 2009 was 9 
used as a baseline to calibrate estimated conversion costs for Revelstoke. 10 

The benefits identified were as stated in the preamble in terms of reduced rates for service.   11 

The magnitude of the net benefit is sensitive to assumptions used for future commodity price 12 
increases, as well as cost estimates described above.  A further refinement of the assumptions 13 
used in the prefeasibility study is currently underway, with a view to increasing the certainty 14 
around any benefits that could be passed on to customers in Revelstoke. 15 

  16 



FortisBC Energy Utilities (FEU or the Companies) 
2014 Long Term Resource Plan (the Application) 

Submission Date: 
June 19, 2014 

Response to Commercial Energy Consumers Association of British Columbia (CEC) 
Information Request (IR) No. 1 Page 183 

 

82. Reference: FEU Exhibit B-1, page 123 1 

 2 

82.1 Has the FEU’s understanding of threats, probability of failure and expected asset 3 
life resulted in an expectation of lowered costs for maintenance and asset 4 
management than were anticipated prior to undertaking the exercise?  Please 5 
provide a high level discussion of the changes in management practice that will 6 
arise as a result of the improved understanding.  7 

  8 
Response: 9 

Costs for maintenance and asset management were (and still are) anticipated to change as a 10 
result of increased understanding of threats, probability of failure and expected asset life.  The 11 
FEU believe that over the long-term, maintenance and asset management costs are likely to 12 
decrease, but over the near term are more likely to increase as opposed to decrease.  The shift 13 
in philosophy to a more proactive nature and longer term view requires additional resources, 14 
especially over the near term, to enable the FEU to develop, implement, and support long-term 15 
plans.  At the same time, as the FEU replace and/or upgrade assets considered high (relative) 16 
risk, it is expected there will be an overall reduction in the risk profile of its systems.  As the 17 
overall risk profile of the systems are lowered, the likelihood of exposure to costs associated 18 
with responding to unplanned work (such as corrective repairs, emergency situations, or 19 
potentially even catastrophic events) will also decrease, as that work will be undertaken in a 20 
planned and managed manner (i.e. proactively replacing assets prior to failure or damage).  21 
Therefore, there are expectations of both increasing and decreasing maintenance and asset 22 
management costs arising as a result of the FEU enhanced asset management practices.  And 23 
while over the long-term those costs are expected to decrease, the extent and timing of that 24 
decrease is uncertain.  The FEU are confident, however, that through gaining a better 25 
understanding of threats, probability of failure, and expected asset life, the FEU have developed 26 
a relative risk framework that assists in the development of appropriate sustainment programs 27 
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that minimize costs and ensure the ongoing safety and reliability of the natural gas delivery 1 
system. 2 

 3 
 4 

 5 
82.2 Please provide the studies of this Revelstoke potential which have been done to 6 

date. 7 
  8 

Response: 9 

A pre-feasibility study to assess the opportunity for conversion of the Revelstoke propane 10 
system to natural gas is currently being prepared for internal review.  Should FEI decide to 11 
proceed with the project, any internal studies would be included as part of the regulatory 12 
approval process, and would be available for review at that time. 13 

  14 
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83. Reference: FEU Exhibit B-1, page 125 1 

 2 

83.1 Please provide an example of how changing one asset would impact others. 3 
  4 

Response: 5 

An example of how changing one asset would impact others is the replacement of a higher 6 
pressure gas line.  When replacing a higher pressure gas line, factors such as pipe diameter 7 
and operating pressure are considered.  Maintaining the existing operating pressure on the new 8 
gas line may not have any impact on other attached assets, such as stations, however an 9 
increase in operating pressure to accommodate a smaller diameter new gas line may require 10 
modifications to existing stations to ensure the continued safe, reliable delivery of natural gas. 11 

 12 
 13 

 14 
83.2 Would FEU undertake to make several projects at once as a result of the 15 

integration,  or would they continue to be kept separate.  Please explain.  16 
  17 

Response: 18 

The FEU view its natural gas delivery system as a series of integrated assets. When projects 19 
are identified and developed for a particular asset or assets, further analysis typically 20 
determines whether or not any other assets may be impacted through that project, and if they 21 
are, the extent to which they may be impacted.  It is through this process that opportunities to 22 
undertake several projects at once may be identified.  Further analysis would then determine 23 
the feasibility of carrying out the projects concurrently, and whether or not design, construction 24 
or other infrastructure efficiencies may be achieved in doing so.  In some cases, the FEU may 25 
deem it to be in the best interests of its customers to undertake several projects at once, while 26 
in other cases the FEU may deem it in the best interests of its customers to continue to keep 27 
execution of those projects separate. 28 

  29 
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84. Reference: FEU Exhibit B-1 page 127 1 

  2 

 3 

84.1   Please confirm or otherwise explain  that the costs for the Fraser Gate seismic 4 
upgrade will not be included in a CPCN application or as a portion of another 5 
CPCN. 6 

  7 
Response: 8 

Current cost estimates for the Fraser Gate IP Pipeline seismic upgrade are in excess of $5 9 
million which is above the threshold that would necessitate a CPCN application. The FEU are 10 
currently evaluating other alternatives to address this seismic risk while minimizing overall 11 
estimated project cost. Once this options analysis has been completed and if the identified 12 
solution is above $5 million, the FEU will evaluate whether to file as a standalone CPCN 13 
application or to be incorporated as a portion of another CPCN. 14 

  15 
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85. Reference: FEU Exhibit B-1 page 128 1 

 2 

85.1 Is moving the receiver from Fergusson Station to Port Mann only required s as a 3 
result of the Loop Nichol to Port Mann pipeline or is it required independently as 4 
well.  5 

  6 
Response: 7 

The FEU confirm the requirement to move the receiver from Fergusson Station to Port Mann is 8 
independent of the looping of the Nichol to Port Mann pipeline.  Moving the receiver from 9 
Fergusson Station to Port Mann will enable the in-line inspection of an additional 1800 metres of 10 
the 610mm pipeline between Nichol and Port Mann that traverses a residential area. This will 11 
help ensure the continued safety and reliability of this portion of the transmission system. 12 

 13 
 14 

 15 
85.2 Please explain what other system upgrades are or may be related to the Fraser 16 

Gate Upgrade. 17 
  18 

Response: 19 

To ensure the safety and reliability of the system downstream of the Fraser Gate Station, the 20 
Fraser Gate IP Pipeline seismic upgrade must be undertaken regardless of other system 21 
upgrades that are being considered. However, replacement of the 508mm IP Pipeline running 22 
through Coquitlam, Burnaby and Vancouver, with one of greater capacity, would facilitate 23 
undertaking the Fraser Gate IP Pipeline seismic upgrade. 24 

  25 
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86. Reference: FEU Exhibit B-1, page 140 1 

 2 

86.1 Please explain how investment in natural gas reserves would provide price 3 
protection to customers relative to declining costs of alternative energy sources. 4 

  5 
Response: 6 

As discussed in the response to BCUC IR 1.60.1, a discussion on the potential benefits of 7 
investment in natural gas reserves will be included in the FEU’s Price Risk Management Review 8 
Report expected to be filed with the Commission in mid-2014.   9 

 10 
 11 

 12 
86.2 Please provide an approximate timeframe in which FEU would consider 13 

investment in natural gas reserves. 14 
  15 

Response: 16 

Please refer to the response to CEC 1.86.1.   17 

 18 
 19 

 20 
86.3 What changes would be necessary, if any, to the utility and regulatory model if 21 

FEU were to invest in natural gas reserves.  Please explain.  22 
  23 

Response: 24 

Please refer to the response to CEC 1.86.1. 25 

  26 
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87. Reference: FEU Exhibit B-1, page 153 1 

 2 

87.1 Please explain why FEU did not address the issue of technology improvements 3 
occurring outside EEC planning.   4 

  5 
Response: 6 

The FEU have addressed technology advancements outside of EEC planning.  The quoted 7 
excerpt is taken from Section 8.2 of the 2014 LTRP which provides a summary description of 8 
how the FEU have addressed the issue of Market Transformation within the plan—both within 9 
and outside of EEC planning.  Other areas in which the FEU explored the extent of market 10 
transformation enabled by technology improvements are in NGT, renewable thermal energy, 11 
industrial demand and technologies that improve the efficiency of natural gas use.   12 

By incorporating a range of examples of technology improvements that could either reduce or 13 
increase the demand for natural gas, the FEU have assessed the impact of different 14 
assumptions on market transformation in the 2014 LTRP.  15 

 16 
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NRCan Market size (2010) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
Heavy Duty Trucks 52.1 53.1 54.2 55.3 56.4 57.5 58.7 59.8 61.0 62.3 63.5 64.8 66.1 67.4 68.7 70.1 71.5 73.0 74.4 75.9 77.4 79.0 80.5 82.2
Medium Trucks 24.4 24.9 25.4 25.9 26.4 26.9 27.5 28.0 28.6 29.2 29.7 30.3 30.9 31.6 32.2 32.8 33.5 34.2 34.8 35.5 36.3 37.0 37.7 38.5
Urban Transit 4.3 4.4 4.5 4.6 4.7 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.5 5.6 5.7 5.8 5.9 6.0 6.1 6.3 6.4 6.5 6.6 6.8
School Buses 1.6 1.6 1.7 1.7 1.7 1.8 1.8 1.8 1.9 1.9 2.0 2.0 2.0 2.1 2.1 2.2 2.2 2.2 2.3 2.3 2.4 2.4 2.5 2.5
Marine 48.8 49.8 50.8 51.8 52.8 53.9 55.0 56.1 57.2 58.3 59.5 60.7 61.9 63.1 64.4 65.7 67.0 68.3 69.7 71.1 72.5 74.0 75.4 77.0
Freight Rail 6.3 6.4 6.6 6.7 6.8 7.0 7.1 7.2 7.4 7.5 7.7 7.8 8.0 8.1 8.3 8.5 8.6 8.8 9.0 9.2 9.4 9.5 9.7 9.9
Total PJ 137.5 140.3 143.1 145.9 148.8 151.8 154.8 157.9 161.1 164.3 167.6 171.0 174.4 177.9 181.4 185.1 188.8 192.5 196.4 200.3 204.3 208.4 212.6 216.8
Annual Growth Rate 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00%
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NRCan Market size (2010) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
Heavy Duty Trucks 52.1 53.1 54.2 55.3 56.4 57.5 58.7 59.8 61.0 62.3 63.5 64.8 66.1 67.4 68.7 70.1 71.5 73.0 74.4 75.9 77.4 79.0 80.5 82.2
Medium Trucks 24.4 24.9 25.4 25.9 26.4 26.9 27.5 28.0 28.6 29.2 29.7 30.3 30.9 31.6 32.2 32.8 33.5 34.2 34.8 35.5 36.3 37.0 37.7 38.5
Urban Transit 4.3 4.4 4.5 4.6 4.7 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.5 5.6 5.7 5.8 5.9 6.0 6.1 6.3 6.4 6.5 6.6 6.8
School Buses 1.6 1.6 1.7 1.7 1.7 1.8 1.8 1.8 1.9 1.9 2.0 2.0 2.0 2.1 2.1 2.2 2.2 2.2 2.3 2.3 2.4 2.4 2.5 2.5
Marine 48.8 49.8 50.8 51.8 52.8 53.9 55.0 56.1 57.2 58.3 59.5 60.7 61.9 63.1 64.4 65.7 67.0 68.3 69.7 71.1 72.5 74.0 75.4 77.0
Freight Rail 6.3 6.4 6.6 6.7 6.8 7.0 7.1 7.2 7.4 7.5 7.7 7.8 8.0 8.1 8.3 8.5 8.6 8.8 9.0 9.2 9.4 9.5 9.7 9.9
Total PJ 137.5 140.3 143.1 145.9 148.8 151.8 154.8 157.9 161.1 164.3 167.6 171.0 174.4 177.9 181.4 185.1 188.8 192.5 196.4 200.3 204.3 208.4 212.6 216.8
Annual Growth Rate 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00%

NGT Reference Case Load (PJ) 0.19 0.25 0.42 0.51 1.11 1.68 2.17 2.57 3.04 3.60 4.27 5.05 5.99 7.09 8.40 9.95 11.78 13.95 16.53 19.57 23.18 27.46 32.52
NGT Reference Case Market Capture 0.14% 0.17% 0.29% 0.34% 0.73% 1.08% 1.37% 1.59% 1.85% 2.15% 2.50% 2.90% 3.37% 3.91% 4.54% 5.27% 6.12% 7.10% 8.25% 9.58% 11.12% 12.92% 15.00%

FEU 2014 LTRP CEC IR1 Attachment 55.2
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Assumptions

		Assumptions

				The terms Cost of Service and Margin are interchangeable since the Margin (rates) are designed to collect 100% of the cost of service.

				2011 Actual Volume at approved rates are used for the base year.

				Margin ($000): 

						2011 is equal to approved divided by approved forecast volumes and multiplied by actual (normalized) 2011 volume

						2016 and beyond is esclalated by a growth percentage then factored up by years from the base year. The Cost of Service of known Major Capital (CPCN) projects are also included in the margin.

				Volume:

						For all scenarios, volume is equal to the LTRP

				FEI Residential includes Rate 1

				FEI Commercial includes Rate 2, Rate 3 and Rate 23

				FEI Industrial includes Rate 4, Rate 5, Rate 7, Rate 6, Rate 16/46, Rate 22, Rate 25, Rate 27

				The EEC Cost of Service is added to align with the change in volume from EEC Initiatives

				NGT Volume is considered incremental to base volume and increases margin (delivery rate less incremental costs) times volume

				For MID and HIGH NGT Scenario's additional LNG production capital is added to the Cost of Service

















Graph

		Graph Line - Cumulative Rate over 2011				Legend Key		2011		2016		2021		2026		2031		2033

		1		FEI BASE LOW, EEC LOW, NGT LOW		Sceanrio B + EEC + NGT Low		0%		16%		43%		64%		87%		98%

		2		FEI BASE MID, EEC MID, NGT MID		Reference + EEC + NGT Mid		0%		11%		41%		50%		49%		53%

		3		FEI BASE HIGH, EEC HIGH, NGT HIGH		High Volume + EEC + NGT High		0%		9%		34%		34%		26%		9%

		4		NONE		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A

		5		NONE		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A

		6		NONE		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A



		Graph Line - Compound Annual Rate Change						2011		2016		2021		2026		2031		2033

		1		FEI BASE LOW, EEC LOW, NGT LOW		Sceanrio B + EEC + NGT Low												3.2%

		2		FEI BASE MID, EEC MID, NGT MID		Reference + EEC + NGT Mid												2.0%

		3		FEI BASE HIGH, EEC HIGH, NGT HIGH		High Volume + EEC + NGT High												0.4%

		4		NONE		ERROR:#N/A												

		5		NONE		ERROR:#N/A												

		6		NONE		ERROR:#N/A												









Sceanrio B + EEC + NGT Low	

3.1513255757924921E-2	Reference + EEC + NGT Mid	



1.9522155687978503E-2	High Volume + EEC + NGT High	

3.8870249981446201E-3	Sceanrio B + EEC + NGT Low	

2011	2016	2021	2026	2031	2033	0	0.16142339615169712	0.42639049428175502	0.6410628576229529	0.87470990299592066	0.9790004555038696	Reference + EEC + NGT Mid	

2011	2016	2021	2026	2031	2033	0	0.11484500888527044	0.41363962668872067	0.50300397170986699	0.48503596469977156	0.5301242475560819	High Volume + EEC + NGT High	

2011	2016	2021	2026	2031	2033	0	9.4118426004705727E-2	0.34074236806862562	0.33764587820848752	0.25779521858020615	8.9096856524380014E-2	

Cumulative Rate Change



Compound Annual Rate Change



















Summary

		Rate Calculations

		FEI BASE LOW		Metric		2011		2016		2021		2026		2031		2033				Scenario Types

		Low Volume		Margin		564,376		623,796		724,763		804,160		889,314		925,065				NONE

				Volume		174,396		171,918		167,615		164,212		161,446		160,134				FEI BASE LOW

				Rate		3.24		3.63		4.32		4.90		5.51		5.78				FEI BASE MID

				Cumulative Rate Change				12%		34%		51%		70%		79%				FEI BASE HIGH

				Annual Compound Rate Change				2.3%		2.9%		2.8%		2.7%		2.7%				FEI BASE LOW, EEC LOW

																				FEI BASE MID, EEC MID

		FEI BASE MID		Metric		2011		2016		2021		2026		2031		2033				FEI BASE HIGH, EEC HIGH

		Reference		Margin		564,376		623,796		724,763		804,160		889,314		925,065				FEI BASE LOW, NGT LOW

				Volume		174,396		179,133		176,968		176,665		176,622		176,385				FEI BASE LOW, NGT MID

				Rate		3.24		3.48		4.10		4.55		5.04		5.24				FEI BASE LOW, NGT HIGH

				Cumulative Rate Change				8%		27%		41%		56%		62%				FEI BASE MID, NGT LOW

				Annual Compound Rate Change				1.5%		2.4%		2.3%		2.2%		2.2%				FEI BASE MID, NGT MID

																				FEI BASE MID, NGT HIGH

		FEI BASE HIGH		Metric		2011		2016		2021		2026		2031		2033				FEI BASE HIGH, NGT LOW

		High Volume		Margin		564,376		623,796		724,763		804,160		889,314		925,065				FEI BASE HIGH, NGT MID

				Volume		174,396		181,432		182,443		185,499		189,230		190,593				FEI BASE HIGH, NGT HIGH

				Rate		3.24		3.44		3.97		4.34		4.70		4.85				FEI BASE LOW, EEC LOW, NGT LOW

				Cumulative Rate Change				6%		23%		34%		45%		50%				FEI BASE LOW, EEC LOW, NGT MID

				Annual Compound Rate Change				1.2%		2.1%		2.0%		1.9%		1.9%				FEI BASE LOW, EEC LOW, NGT HIGH

																				FEI BASE MID, EEC MID, NGT LOW

		FEI BASE LOW, EEC LOW		Metric		2011		2016		2021		2026		2031		2033				FEI BASE MID, EEC MID, NGT MID

		Low Volume + EEC		Margin		564,376		644,951		767,372		853,825		944,247		982,217				FEI BASE MID, EEC MID, NGT HIGH

				Volume		174,396		170,472		164,050		157,610		152,433		150,175				FEI BASE HIGH, EEC HIGH, NGT LOW

				Rate		3.24		3.78		4.68		5.42		6.19		6.54				FEI BASE HIGH, EEC HIGH, NGT MID

				Cumulative Rate Change				17%		45%		67%		91%		102%				FEI BASE HIGH, EEC HIGH, NGT HIGH

				Annual Compound Rate Change				3.2%		3.8%		3.5%		3.3%		3.2%



		FEI BASE MID, EEC MID		Metric		2011		2016		2021		2026		2031		2033

		Reference +EEC		Margin		564,376		644,951		767,372		853,825		944,247		982,217

				Volume		174,396		177,664		173,226		169,507		166,476		165,004

				Rate		3.24		3.63		4.43		5.04		5.67		5.95

				Cumulative Rate Change				12%		37%		56%		75%		84%

				Annual Compound Rate Change				2.3%		3.2%		3.0%		2.8%		2.8%



		FEI BASE HIGH, EEC HIGH		Metric		2011		2016		2021		2026		2031		2033

		High Volume + EEC		Margin		564,376		644,951		767,372		853,825		944,247		982,217

				Volume		174,396		180,870		180,702		181,499		183,494		184,132

				Rate		3.24		3.57		4.25		4.70		5.15		5.33

				Cumulative Rate Change				10%		31%		45%		59%		65%

				Annual Compound Rate Change				2.0%		2.8%		2.5%		2.3%		2.3%



		FEI BASE LOW, NGT LOW		Metric		2011		2016		2021		2026		2031		2033

		Low Volume + NGT Low		Margin		564,376		625,126		723,761		797,880		881,910		917,361

				Volume		174,590		173,586		169,772		166,369		163,603		162,292

				Rate		3.23		3.60		4.26		4.80		5.39		5.65

				Cumulative Rate Change				11%		32%		48%		67%		75%

				Annual Compound Rate Change				2.2%		2.8%		2.7%		2.6%		2.6%



		FEI BASE LOW, NGT MID		Metric		2011		2016		2021		2026		2031		2033

		Low Volume + NGT Mid		Margin		564,376		625,126		768,386		821,981		854,966		919,051

				Volume		174,590		173,586		171,860		174,108		184,512		192,492

				Rate		3.23		3.60		4.47		4.72		4.63		4.77

				Cumulative Rate Change				11%		38%		46%		43%		48%

				Annual Compound Rate Change				2.2%		3.3%		2.6%		1.8%		1.8%



		FEI BASE LOW, NGT HIGH		Metric		2011		2016		2021		2026		2031		2033

		Low Volume + NGT High		Margin		564,376		624,449		762,448		798,342		863,149		818,944

				Volume		174,590		173,586		172,664		178,827		203,750		224,851

				Rate		3.23		3.60		4.42		4.46		4.24		3.64

				Cumulative Rate Change				11%		37%		38%		31%		13%

				Annual Compound Rate Change				2.2%		3.2%		2.2%		1.4%		0.5%



		FEI BASE MID, NGT LOW		Metric		2011		2016		2021		2026		2031		2033

		Reference + NGT Low		Margin		564,376		625,126		723,761		797,880		881,910		917,361

				Volume		174,590		180,801		179,125		178,822		178,779		178,542

				Rate		3.23		3.46		4.04		4.46		4.93		5.14

				Cumulative Rate Change				7%		25%		38%		53%		59%

				Annual Compound Rate Change				1.4%		2.3%		2.2%		2.1%		2.1%



		FEI BASE MID, NGT MID		Metric		2011		2016		2021		2026		2031		2033

		Reference + NGT Mid		Margin		564,376		625,126		768,386		821,981		854,966		919,051

				Volume		174,590		180,801		181,213		186,561		199,688		208,743

				Rate		3.23		3.46		4.24		4.41		4.28		4.40

				Cumulative Rate Change				7%		31%		36%		32%		36%

				Annual Compound Rate Change				1.4%		2.8%		2.1%		1.4%		1.4%



		FEI BASE MID, NGT HIGH		Metric		2011		2016		2021		2026		2031		2033

		Reference + NGT High		Margin		564,376		624,449		762,448		798,342		863,149		818,944

				Volume		174,590		180,801		182,017		191,280		218,926		241,102

				Rate		3.23		3.45		4.19		4.17		3.94		3.40

				Cumulative Rate Change				7%		30%		29%		22%		5%

				Annual Compound Rate Change				1.3%		2.6%		1.7%		1.0%		0.2%



		FEI BASE HIGH, NGT LOW		Metric		2011		2016		2021		2026		2031		2033

		High Volume + NGT Low		Margin		564,376		625,126		723,761		797,880		881,910		917,361

				Volume		174,590		183,100		184,601		187,656		191,388		192,751

				Rate		3.23		3.41		3.92		4.25		4.61		4.76

				Cumulative Rate Change				6%		21%		32%		43%		47%

				Annual Compound Rate Change				1.1%		1.9%		1.8%		1.8%		1.8%



		FEI BASE HIGH, NGT MID		Metric		2011		2016		2021		2026		2031		2033

		High Volume + NGT Mid		Margin		564,376		625,126		768,386		821,981		854,966		919,051

				Volume		174,590		183,100		186,689		195,395		212,297		222,951

				Rate		3.23		3.41		4.12		4.21		4.03		4.12

				Cumulative Rate Change				6%		27%		30%		25%		28%

				Annual Compound Rate Change				1.1%		2.4%		1.8%		1.1%		1.1%



		FEI BASE HIGH, NGT HIGH		Metric		2011		2016		2021		2026		2031		2033

		High Volume + NGT High		Margin		564,376		624,449		762,448		798,342		863,149		818,944

				Volume		174,590		183,100		187,492		200,114		231,535		255,310

				Rate		3.23		3.41		4.07		3.99		3.73		3.21

				Cumulative Rate Change				6%		26%		23%		15%		-1%

				Annual Compound Rate Change				1.1%		2.3%		1.4%		0.7%		-0.0%



		FEI BASE LOW, EEC LOW, NGT LOW		Metric		2011		2016		2021		2026		2031		2033

		Sceanrio B + EEC + NGT Low		Margin		564,376		646,282		766,370		847,544		936,843		974,514

				Volume		174,590		172,140		166,207		159,767		154,591		152,332

				Rate		3.23		3.75		4.61		5.30		6.06		6.40

				Cumulative Rate Change				16%		43%		64%		87%		98%

				Annual Compound Rate Change				3.0%		3.6%		3.4%		3.2%		3.2%



		FEI BASE LOW, EEC LOW, NGT MID		Metric		2011		2016		2021		2026		2031		2033

		Sceanrio B + EEC + NGT Mid		Margin		564,376		646,282		810,996		871,646		909,899		976,203

				Volume		174,590		172,140		168,296		167,506		175,499		182,533

				Rate		3.23		3.75		4.82		5.20		5.18		5.35

				Cumulative Rate Change				16%		49%		61%		60%		65%

				Annual Compound Rate Change				3.0%		4.1%		3.2%		2.4%		2.3%



		FEI BASE LOW, EEC LOW, NGT HIGH		Metric		2011		2016		2021		2026		2031		2033

		Sceanrio B + EEC + NGT High		Margin		564,376		645,604		805,058		848,006		918,082		876,096

				Volume		174,590		172,140		169,099		172,225		194,738		214,892

				Rate		3.23		3.75		4.76		4.92		4.71		4.08

				Cumulative Rate Change				16%		47%		52%		46%		26%

				Annual Compound Rate Change				3.0%		3.9%		2.8%		1.9%		1.1%



		FEI BASE MID, EEC MID, NGT LOW		Metric		2011		2016		2021		2026		2031		2033

		Reference + EEC + NGT Low		Margin		564,376		646,282		766,370		847,544		936,843		974,514

				Volume		174,590		179,332		175,384		171,665		168,634		167,162

				Rate		3.23		3.60		4.37		4.94		5.56		5.83

				Cumulative Rate Change				11%		35%		53%		72%		80%

				Annual Compound Rate Change				2.2%		3.1%		2.9%		2.7%		2.7%



		FEI BASE MID, EEC MID, NGT MID		Metric		2011		2016		2021		2026		2031		2033

		Reference + EEC + NGT Mid		Margin		564,376		646,282		810,996		871,646		909,899		976,203

				Volume		174,590		179,332		177,472		179,403		189,542		197,362

				Rate		3.23		3.60		4.57		4.86		4.80		4.95

				Cumulative Rate Change				11%		41%		50%		49%		53%

				Annual Compound Rate Change				2.2%		3.5%		2.8%		2.0%		2.0%



		FEI BASE MID, EEC MID, NGT HIGH		Metric		2011		2016		2021		2026		2031		2033

		Reference + EEC + NGT High		Margin		564,376		645,604		805,058		848,006		918,082		876,096

				Volume		174,590		179,332		178,276		184,122		208,781		229,722

				Rate		3.23		3.60		4.52		4.61		4.40		3.81

				Cumulative Rate Change				11%		40%		42%		36%		18%

				Annual Compound Rate Change				2.2%		3.4%		2.4%		1.6%		0.8%



		FEI BASE HIGH, EEC HIGH, NGT LOW		Metric		2011		2016		2021		2026		2031		2033

		High Volume + EEC + NGT Low		Margin		564,376		646,282		766,370		847,544		936,843		974,514

				Volume		174,590		182,538		182,860		183,656		185,652		186,289

				Rate		3.23		3.54		4.19		4.61		5.05		5.23

				Cumulative Rate Change				10%		30%		43%		56%		62%

				Annual Compound Rate Change				1.8%		2.6%		2.4%		2.3%		2.2%



		FEI BASE HIGH, EEC HIGH, NGT MID		Metric		2011		2016		2021		2026		2031		2033

		High Volume + EEC + NGT Mid		Margin		564,376		646,282		810,996		871,646		909,899		976,203

				Volume		174,590		182,538		184,948		191,395		206,561		216,489

				Rate		3.23		3.54		4.38		4.55		4.40		4.51

				Cumulative Rate Change				10%		36%		41%		36%		39%

				Annual Compound Rate Change				1.8%		3.1%		2.3%		1.6%		1.5%



		FEI BASE HIGH, EEC HIGH, NGT HIGH		Metric		2011		2016		2021		2026		2031		2033

		High Volume + EEC + NGT High		Margin		564,376		645,604		805,058		848,006		918,082		876,096

				Volume		174,590		182,538		185,751		196,114		225,799		248,849

				Rate		3.23		3.54		4.33		4.32		4.07		3.52

				Cumulative Rate Change				9%		34%		34%		26%		9%

				Annual Compound Rate Change				1.8%		3.0%		2.0%		1.2%		0.4%









