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Response to the Commercial Energy Consumers Association of British

Columbia (CEC) Information Request (IR) No. 1

On March 25, 2014, the FEU filed the Application as referenced above. In accordance with
the British Columbia Utilities Commission Order G-56-14 setting out the Regulatory
Timetable for review of the Application, the FEU respectfully submit the attached response to

CEC IR No. 1.
If further information is required, please contact the undersigned.
Sincerely,

on behalf of the FORTISBC ENERGY UTILITIES

Original signed:

Diane Roy
Attachments

cc: Commission Secretary
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Information Request (IR) No. 1

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

The long term vision of the FortisBC Energy Utiities (FEU, Utiities or Companies]’ is to be
B.C.'s trusted energy prowider for sale, reliable and cost-effective natural gas delivery senices
and to be a healthy, growing contributor to B.C.'s e#conomy and to the well-being of B.C."s
communities. This 2014 Long Term Resource Plan (LTRP) presents a long term view of how
the FEU will meet future demand and rekabdity requreéments at he iowes! réasonable cost to
cusiomers over the next 20 ysars

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

Response:

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

1.2 Please provide FEU’s interpretation of ‘lowest reasonable cost’ with respect to
cost recovery, return on equity and return of capital.
Response:

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

13 Does FEU differentiate between customer groups with respect to what may be
considered ‘lowest reasonable cost’?

Response:

The concept of cost effectiveness applies to all customers but will differ depending on the
particular circumstances.
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1.3.1 If so, please explain how FEU differentiates between customer groups
with respect to lowest reasonable cost.
Response:

Please refer to the response to CEC IR 1.1.3.

1.3.2 If not, please explain why not.

Response:

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

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

Response:

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

15 Please define FEU's view of the measure of the well-being of BC’'s communities.

Response:

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

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

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

Response:

Please refer to the response to CEC IR 1.1.5.



& FORTISBC _ - Appleatl _
Response to Commercial Energy Consumers Association of British Columbia (CEC)

~No o~ w N

(0]

10
11
12

13

FortisBC Energy Utilities (FEU or the Companies) Submission Date:
2014 Long Term Resource Plan (the Application) June 19, 2014

Page 4

Information Request (IR) No. 1

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

The long term vision of the FortisBC Energy Wilikes (FEU, Wilikes or Companies)’ is to be
B.C 's trustaed energy provider for safe, rehable and costl-effective natural gas delivery serices
and to be a healthy, growing contributor 1o B.C.'s economy and to the well-being of B.C.'s
communities. This 2014 Long Termm Resource Plan (LTRP) presents a long term view of how
the FEU will meet future demand and reliability requirements at the lowest reasonable cost to

customers over the next 20 years

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

Response:

FortisBC Alternative Energy Services Inc. is a regulated affiliate of FEI and subsidiary of Fortis
Inc. FAES provides tailored, thermal energy solutions that may either compete with or
complement FEU’s natural gas delivery service. Please refer to Appendix B-2 of the 2014
LTRP to further understand how a renewable thermal energy system can impact a customer’s
need for conventional energy service.
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Information Request (IR) No. 1

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

The FEU's resource planning process procesds through several planning stages: sxamining the
planning environment, forecasting ensrgy nesds, esmmieng demand-side management
potential and opbons o meel needs for sysiem growth and sustainment, conducting porifolio
analyses and ultimately, developing a four-year acton plan 0 act on the plan's
recommendations. Throughout this ferathve and on-Qoing process, the Utiites engage
cusiomers and stakeholders n order 1o caplure valuable nsight and to help ensure thal
customer and stakehoider nesds ane met

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

Response:

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

3.1.1 If not confirmed, what additional steps will be undertaken after the
review of the Long Term Resource Plan process to finalize the resource
planning process?

Response:

Please refer to the response to CEC IR 1.3.1.

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

Response:

Generally, the LTRP and relevant analyses conducted to prepare the LTRP are used internally
to inform business planning decisions, the identification of business and market risks and
opportunities, decisions on demand and supply side resource needs, corporate strategy and to
identify areas of additional research and analysis that will assist the business in making the
above mentioned decisions.
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3.3 Please list the customer and stakeholders needs that have been identified
throughout the iterative process.

Response:

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

Delivery of safe, secure and cost-effective energy supply;
Access to innovative energy services;

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

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

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

Finding solutions to reduce GHG emissions;
Understanding FAES service offerings such as district energy systems;
Exploring options to pursue NGT and biomethane opportunities;

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

Advanced metering and billing options;
Understanding gas pricing trends; and

Coordinating activities between utilities and municipalities.

34 Please explain how each of the customer and stakeholder needs was addressed.



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

Submission Date:
June 19, 2014

& FORTISBC _ - Appleatl _
Response to Commercial Energy Consumers Association of British Columbia (CEC)

N -

~NOo ok~ w

Information Request (IR) No. 1

Page 7

Response:

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

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

energy services. The FEU's resource planning objectives are to

» Ensure a safe, reliable and secure energy supply

 Provide innovative and cost-effective energy solutions,

» Provide cost-effective energy efficiency and conservation initiatives
« Contnbute to provincial energy objectives and emission targets; and

e Consider a range of possible future conditions

2
3 4.1 Please describe whether or not the FEU’s planning objectives involve identifying
4 potential risks and or prevention and mitigation plans to manage risk.
5
6 Response:
7  Please refer to the response to BCUC IR 1.9.1.
8
9
10
11 4.2 If the planning objectives were to include identifying and managing risks please
12 provide a complete and comprehensive list of the risk areas which may be of
13 concern.
14

15 Response:
16  Please refer to the response to BCUC IR 1.9.1.

17
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Information Request (IR) No. 1 Page 9
Reference: Exhibit B-1, Page ES-1
The FELU submit this 2014 LTRP under Section 44_1(2) of the Utihes Commission Act (UCA or

Acl) and aré nol seeking approval of any particular elements of the plan. Any requeasts for

approval of specific resource needs that are dentified within this plan will be further evaluated

and brought forward al the appropnate time for approval under different sections of the Act

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

Long-term resource and conservation planning

44.1

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

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

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

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

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

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

(c);

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

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

(g) any other information required by the commission.

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

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

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

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

(b) reject the plan.

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

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

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

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

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

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

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

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

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

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

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

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

6

7 Response:

8 The FEU interpret 44.1 (8)(d) to give direction to the Commission to consider the interest of a

9 utility’'s customers and potential customers when deciding whether to accept or reject a long
10 term resource plan. For the purposes of resource planning, the “interests” of persons who
11  receive or may receive service from the public utility include delivery of reliable and safe energy
12  services.

13
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Information Request (IR) No. 1

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

Energy and chmate policy prowvides the framework through which the Utilities deliver customer

anargy neads and at the same time  can haavily influance the anargy chowcas thal customerns

make. As policymakers balance aconomic concems with a previous, ambitious chmate policy
agenda, today's policy and regulatory context de-emphasizes carbon pncing and focuses more
heavily on sustainable energy solutions. As a result, natural gas is increasmngly viewed as a fue

that can be used to help reduce greenhouse gas (GHG) emissions by displacing more carbon
ntensive fuels (such as desael and gasolne in transport apphcatons and coal i power
generation), provide firm backup for renewable energy, as well as prasent the ability to mitigate

customer rate impacts from electnc rale increases

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

Response:

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

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

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

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

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

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

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

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

6.2 Please explain whether or not by renewable energy the FEU mean renewable
electric energy or just renewable thermal energy or both and or something other
than those as well.

Response:

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

6.3 Please explain in detail how natural gas can be used to provide a firm back-up
for renewable energy.
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Information Request (IR) No. 1

Response:

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

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



& FORTIS s _ - Appleatl _
Response to Commercial Energy Consumers Association of British Columbia (CEC)

~NOoO o~ W

(0]

10

11
12

13
14
15
16

17
18

19
20

21
22
23

FortisBC Energy Utilities (FEU or the Companies) Submission Date:
2014 Long Term Resource Plan (the Application) June 19, 2014

Information Request (IR) No. 1 Page 15

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

Advanced production methods and technologies have unlocked the potential of North Amenca’s
vasl shale gas deposits which has led to significant growth of natural gas supply and a low price
environment. As a result, vanious interests including government and industry across B.C., the
Pacific Northwest (PNW),* and North Amenca more broadly are looking to take advantage of the
economic, environmental and social benefits of using natural gas

As directed by the BCUC, the FEU have developed a new approach to modelling the 20-year
horizon which will provide a more insightful forecast of the long term range of potential demand
This approach uses a number of future scenanos that allow the FEU to examine changes in
natural gas demand al the end-use level. A reference case is based on the 2010 Conservation
Potential Review, recent customer additions data and market research, while four additional
future scenarios examine a range of altemative demand scenarios. These scenarios are based
on key uncenainties—such as an abundance or limitation of natural gas supply, or centralized
versus decentralized energy delivery systems—that may unfold over the planning horizon and
incorporate varying assumptions for gas commaodity and carbon prices, the policy environment,
and the development of renewable and distnct energy systems

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

Response:

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

7.2 Does BC have an abundance of natural gas?

Response:

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

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

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

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

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

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

Response:

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

For North America as a whole, however, the current natural gas price environment and producer
breakeven costs indicate that producers are likely to continue with maintaining production levels
at least in the near future.
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7.5 Please provide the estimates of the natural gas potential in BC and the Western
Sedimentary Basin.

Response:

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

7.6 Please describe the NEB role in authorizing export of natural gas and whether or
not the NEB would compromise the availability of natural gas to the domestic
markets.

Response:

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

o identification of the source and volume of gas to be exported,;

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

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

e implications of the proposed export volumes on the ability of Canadians to meet their
gas requirements.

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

! 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/ntrigs/ltmtptntimntnyfrmtn2013/ltmtptntimntnyfrmtn2013-

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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1 determination procedure known as the Market-Based Procedure (MBP) to ensure the sufficient
2  availability of natural gas for domestic markets.
3
4
5
6 7.7 Please provide information on the expected cost of lifting natural gas out of
7 Northeastern BC and any variation over time which may be expected.
8
9 Response:
10 The FEU interpret cost of “lifting” natural gas as the breakeven cost for gas production in
11  northeastern B.C. Producer break even costs have generally improved over time, contributing
12  to lower natural gas prices. As illustrated in the below graph, northeastern BC, particularly the
13  Montney region, is a key low cost play whose break-even costs have steadily decreased in the
14  recent past, largely due to the recovery of liquids.
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15 Source: Wood Mackenzie, Novth American Gaz Service Cost of Supply Update — May 2014
16
17  Producer break even costs going forward will be determined by such factors as any further
18 advances in drilling, associated liquids and production technology and any potential
19 environmental regulations.
20

21
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7.8 Please confirm that at reasonable costs (please define the reasonable costs) of
providing natural gas supply the FEU do not expect the availability of natural gas
supply during the planning period to become limited such that long term prices
for natural gas would be materially affected.

Response:

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

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

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

7.9 What is the FEU estimate of the probability of having an abundance of natural
gas versus the probability of having limited natural gas?

Response:

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

2

3

4 7.10 Please identify the major factors that might cause the conditions that may limit
5 natural gas supply over the planning period and provide the FEU estimate of the
6 probability of any of these factors occurring.

7

8 Response:

9  Please refer to the response to CEC IR 1.7.3.

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

Figure ES-2: FEU Core Peak Day Demand
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8.1 Please explain what is not included in the Core Market and relate the
approximate magnitude or range of magnitudes for the peak day demand

requirements for each.

Response:

Transportation customers in Rate Schedules 22 — 27 are not included as part of the core (Rate
Schedule 1 to 7) market customers. The chart below shows the relative magnitude of the non-
core peak demand (including power generation customers) to the core peak demand.
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Peak Demand Core and Non-Core
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8.2 Please relate the Core Peak Day Demand to the Peak Design Day for the natural
gas delivery system showing all components required to explain any difference.

Response:

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

8.3 Please advise what if any demand side measures the FEU take to reduce the
peak day demand and or the peak design day demand for the system.

Response:

The FEU do not currently undertake any EEC measures specifically to reduce peak (or design
day/hour) demand. As outlined in Section 5.1.1.2 of the LTRP (pages 98 and 99), EEC
activities lead to an overall decrease in annual consumption but may or may not affect peak
demand. Some types of EEC activities may lead to an increase in peak demand. Set-back
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thermostats, for example, could potentially reduce yearly gas consumption but lead to
concentrating gas demand at specific times during the day, while tankless water heaters likely
lead to a reduction in total annual gas consumption but potentially require shorter periods of
higher consumption, which could increase peak instead. Please also refer to the responses to
BCUC IRs 1.48.1 and 1.48.1.1 for a discussion of how EEC measures may or may not impact
peak demand and how the impacts of EEC are currently considered in forecasting peak
demand.

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

8.4 Please define what if any peak demand ‘demand side measures’ may be
possible and potentially feasible.

Response:

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

8.5 Please define what conditions may need to exist in order to enable cost-effective
use of demand side measures for the peak demands on the system.

Response:

The details of specific equipment installations and the interaction of multiple installations would
need to be known and be proven to result in an overall reduction in peak demand in order to
design an EEC program around a measure or measures designed specifically to reduce peak
demand. Please also refer to the response to BCUC IR 1.48.1.
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9. Reference: Exhibit B-1, Page ES-6

Figure ES-3: NGT Annual Demand
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9.1 Please confirm that to service the low scenario for NGT that the FEU would not
require the Tilbury LNG plant expansion.

Response:

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

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

9.2 Please provide the proportion for how much of the Tilbury LNG plant expansion
capability would be needed to serve the planning horizon NGT demand for the
15% reference case scenario and the 30% high case scenario.
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Response:

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

supply.

9.3 Please provide what conditions would be required to exist for a 30% scenario to
be realized.

Response:

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

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

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

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

4. Relatively low natural gas price environment relative to crude oil and diesel that would
make switching to natural gas economic for fleet operators.
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9.4 Please provide what the FEU are doing to enable the 30% scenario to be
realized and describe any impediments the FEU see in realizing the 30%
scenario.

Response:

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

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

9.5 Please provide the FEU estimate of the probability of achieving the 30%
scenario, and the 15% scenario.

Response:

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

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

9.6 Please provide the conditions that would have to exist to enable a 45% scenario,
a 60% scenario and a 75% scenario.
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Response:

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

9.7 Please provide the additional facility capacities that would be required to service
the higher scenarios.

Response:

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

9.8 Please provide any technology developments that are expected to be required to
reach either the reference 15% scenario or the 30% high scenario.

Response:

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

In terms of mass adoption, the higher upfront capital cost of a CNG or LNG vehicle over a
comparable gasoline or diesel vehicle is also a limiting factor. As economies of scale are
achieved through higher demand, this capital cost differential is expected to decrease and thus
make CNG and LNG vehicles more attractive to potential customers.
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9.9 Please identify what if any demand side measures the FEU are planning for the
NGT customers.

Response:

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

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

9.10 Please identify what if any demand side measures are possible for NGT
customers and under what conditions they may be available and or feasible.

Response:

Please refer to the response to CEC IR 1.9.9.
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10. Reference: Exhibit B-1, Page ES-13

Figure ES-6: Delivery Rate Direction - All Rate Classes, EEC and NGT
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10.1 Please clarify whether or not the High NGT is related to the reference scenario,
one of the lettered scenarios or a ‘high volume’ scenario and advise whether and
how the high volume scenario is different from other scenarios.

Response:

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

10.2 Please provide this same graphic with the high and low NGT scenarios applied to
the reference case.

Response:

The graph included in this response excludes EEC and includes the Reference case plus NGT
Low scenario (green line with diamond markers), and Reference case plus NGT High scenario
(blue line with square markers).
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4
5 10.3 Please confirm or otherwise explain that because the FEU are committed to
6 building the Tilbury LNG plant expansion that a low NGT scenario is highly
7 unlikely.
8
9 Response:

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

14

15

16

17 10.4 Please explain why the rate reference case scenario increases significantly from
18 2011 to 2021 and then flattens out, is this the impact of the reference NGT 15%
19 scenario.

20
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Response:

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

10.5 Please explain the title delivery rate direction.

Response:

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

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

Response:

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

10.7 Please explain whether or not there are any other types of demand changes on
the natural gas delivery system that can have the effect of moderating delivery
margin pricing pressures.

Response:

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

10.8 Please provide a quantitative analysis of the potential effect of the addition of
LNG export facilities in the Lower Mainland, Vancouver Island areas.

Response:

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

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

10.9 Please describe whether or not there are additional opportunities for expansion
of the Tilbury Island LNG plant and under what conditions this might occur during
the planning horizon.

Response:

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

10.10 Please describe whether or not there is a potential for the BC Hydro electric
system to need peaking capacity resources into the Lower Mainland, Vancouver
Island area and whether or not any such facilities might impact demand on the
FEU natural gas delivery system.

Response:

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

10.11 Please describe whether or not there are any potential industries that may use
natural gas as a feedstock that may potentially locate where there may be
requirements on the FEU natural gas delivery systems.

Response:

The FEU have had interest from large scale industrial customers seeking transmission service
in the lower mainland, interior and Vancouver Island. These customers would use natural gas
as a feedstock for the production of methanol, fertilizer and gas to liquids production. At present
none of these discussions are far enough along to result in forecasts of either load or system
expansions required to serve the customer.
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11. Reference: Exhibit B-1, ES-14

The actions that the FEU intend to pursue over the next four years based on the information and

evaluation provided in this Resource Plan are to
11.1 Does this mean that the FEU will not be working in the next 4 years with any
LNG export opportunities?
Response:

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

11.2 Does this mean that the FEU will not be working in the next 4 years with any
natural gas generation or peaking plant opportunities?

Response:

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

11.3 Does this mean that the FEU will not be working with TES opportunities that
would limit natural gas growth?
Response:

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

11.4 Does this mean that the FEU will not be working with other than NGT LNG
requirements?
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1 Response:

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

4
5

6

7 11.5 Does this mean that the FEU will not be working with any potential customers
8 who might require natural gas feedstock for their industrial or chemical
9 processes?

10

11  Response:
12  No. Please refer to the response to CEC IR 1.11.1.

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

The FEU submit this 2014 LTRP under Section 44 1(2) of the Uniktes Commission Act (UCA or
Act) and are not sesking approval of any partcular slements of the plan. Any requests for
approval of specific resource needs that are ideniified withen this plan will be further evalualed
and broughi forward al the appropnale bme for Sporoval under different sections of the Acr

In determining whether to accept a long term resource plan, Secbon 44 1(8) of the UCA requines
the Commission to consider the applcabiity of B.C 's energy objectives, whether the plan
shows that the ulilty intends 1o pursue adequate cosl-effective demand-side measures and the
interesls of the utilty's exisling of polental rale payers. The FEU beleve thal these
considerations suppor the CommisSion accepting ths LTRP

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

Response:

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

12.2 What are the regulatory implications of an acceptance of the plan?

Response:

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

12.3 If parts of the Plan are rejected by the Commission will FEU make amendments
to the plan in this planning cycle and re-submit or does that depend on the
Commission order? Please explain.
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Response:

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

Table 1-1. 2012 FEU Service Statratics

FEI Lower

- FEI Interior FEW1 FEW
Number of Customens 5831ETe 25T 484 01,008 812
Annual Demand (TJ) 120378 59.348 116024 852
Feak Day Demand (T.Md) 8T LRl 104 T
Length of Transmasesn Pipsire (km) 200 0T axd WA
Length of Distribution Fipsline” (km 11,753 8413 3.533 W

* imciuded Doth Iow EhG eI RAe Dreiiry Dipeired

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

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

13.2 Please explain why the Peak Day Demand per customer is about 50% higher for
FEI Lower Mainland than it is for FEI Interior.
Response:

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

The Lower Mainland experiences a higher Peak Day Demand per customer due to the higher
proportion of industrial customers in the region that have much higher daily demand
requirements than other customer groups. For FEI Interior the ratio of industrial demand to total
demand is half that of the Lower Mainland.
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14, Reference: FEU Exhibit B-1, pages 19 through 22

In the past, low Sacincty rates havwe contnbuted to a competithve challengs for natural gas n
B.C. but the decline in gas commodity cost and ncreasss to sectncty rates in B.C. in recent
years has heiped o improve the compettvensss of natural gas  Figure 2.5 prowvides a historical
comparson of natural gas bils (based on consumpbon of 95 GJlNyear and 95% efficiency) with
comparable skectncity bils (assuming 100% emoency) for an FEI residenbal customer n the
Lowedr Mainland. Thes chan déemonstratés that Woday's natural gas ralés aré cosl compettive
with electncty rales

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

Response:

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

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

Given the complexity of the commercial and industrial sectors and the level of detail in this
information request, significant additional analysis would be required to speak to the advantages
and disadvantages of natural gas and competing alternatives for each sector.
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Exhibit 12 Base Year [2010] Natural Gas Consumption by Sub Sector and End Use for the Total

FortisBCService Area 2010 [Glfyr.)

Commercial Domestic Space

SubSectar Cocking R Heatirg Other Grand Total
Large Office 41,539 146,065 1,250,960 23,177 1,521,742
fledium Office 22,100 69,616 Fa2e51 44,201 918,569
Large Non-food Retail 40,553 104,375 1,249, 447 20,279 1,414 662
Medium Non-food Retail E0,411 E49,055 819,613 25,205 954 284
Food Fetail 73,870 53,550 341,118 12,467 457,235
Large Hotel 115,311 337,389 3621490 69,127 224,077
fledium Hotel 42,615 169,779 219,372 42615 grd 382
Hospital 143,002 E56,756 2,001,012 E10,721 3,241,521
Mursing Home 114557 3174906 Fo1,546 133,650 1,347,659
Large & chool 22,352 165,135 1,237,559 20,583 1,505,633
fledium 5 chool 26,556 109,663 1,058,242 13,428 1,208,195
U nivers ity College 1994, Fded 364,370 1,541,340 240,203 2,741,257
Restaurant 2,091,591 1,195,253 1,220,606 45,482 4, 554031
Warehouse/ W holesale i 033 15,5549 199,239 16,330 235,210
Large Apartm ent 166,335 3,481,420 4723, 026 BEE, 333 9,041,119
Medium Apartment 50,714 1,883,367 2,775,717 304,285 5,014,084
Small Commercial 2 = - - 16,515,424
Fecreation and Other - - - - 4 357305
Whitler - - - - 247 757
Grand Total 3,260,755 a073621 20,869,245 2354 FmE  SE,9FZ907
Space Othear
Heating 6.6%
58.7% Commercial
Cooking
9.2%
Domestic
Hot Water
25.5%
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Exhibit ES 2 Base Year 2010 — Industrial Natural Gas Consumption by Major End Use
—All Service Areas

Oimel Sonaump i Cwnanmikilna
% le %

Humi Iramin,
kL

Exhibit E5 3 indicates the distribution among the sub sectors. The Pulp and Paper sector dominates
at 32%, followed by Agriculture, Food & Eeverzge at 12% each, Chemical at 10%, Wood Products at
P4, Mining at 8% and Fabricated Metal at 6%.

Exhibit ES 3 Base Year Industrial Matural Gas Consumption Distribution of Use by Su b Sector

MEc=l Bn=ous
Wanuacturing
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15. Reference: FEU Exhibit B-1 pages 19 and 20 and Appendix A-3, page 1

In the past, low slectricity rates have confributed fo a competitve challenge for natural gas in
B.C. bul the deciine in gas commodity cost and ncreases o slectncity rates in B.C. in recent
years has heiped o impiove the compettvensss of natural gas  Figure 2.5 prowdes & histonical
comparmson of natural gas bils (based on consumption of 95 GJhyear and 95% efficiency) with
comparable eleciricity bills (assuming 100% eficiency) for an FEI residential customer in the
Lower Mainland. This chan demonsirates that ioday's natural gas rales are cost compebitive
wilh slecincty rales

Figure -5 FEI Lower Mainland Residential Natural Gas Rates ™

e e - .
i - e
B -

R

hE

= g
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T ———
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T

efficiencies in order to provide a EIIITEET comparison to natural gas FOf exampie, when looking at

space heating for new customers, the electrnic equivalents include adjustmenis to the BC Hydro
Step 1 and Step 2 rates of 90%, which is representative of the efficiency of a new gas fumace

i e i S e S N R e e ] L 3l

WA
-

I

ey Sl m S e w Lge e e - R B ey ]

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

Response:

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

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

This should be corrected to read:

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

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

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

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

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

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

15.2 Could 95% be appropriately considered the upper bound of natural gas efficiency
for residential use?

Response:

Please refer to the response to CEC IR 1.15.1, which corrects the narrative in the 2014 LTRP
(Exhibit B-1), Section 2, to 90%. The FEU are aware of residential natural gas furnaces with
manufacturer’s efficiency ratings as high as 98.5% and residential boilers as high as 95.6%,
therefore the upper bound of end-use energy efficiency for residential use is theoretically above
95%.
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15.2.1 If not confirmed, please provide the upper end of efficiency for natural
gas use.

Response:

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

15.3 Please provide the average efficiency level of the key uses for natural gas in the
residential market.

Response:

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

15.4 Please provide the relative efficiencies and comparison to electricity prices for
the commercial market.

Response:

Please refer to the charts below for comparison of electricity prices for the commercial market.
As stated in the response to CEC IR 1.15.1, the comparison is intended to be representative of
a comparison of natural gas and electricity bills, therefore an efficiency adjustment of 90% has
been used for natural gas equipment. It is also important to note that these two charts
represent a generalized comparison of natural gas and electricity using rates for FEI under Rate
Schedule 2 (Small Commercial) and Rate Schedule 3 (Large Commercial). Without comparing
a specific commercial customer’s natural gas consumption and demand relative to the specific
BC Hydro rate class they would be classified under for process load only, a more definitive
comparison is not possible. Thus, the gas vs electricity competiveness for commercial
customers will be specific to each customer’s own situation.
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FEI Small Commercial (Rate Schedule 2) Lower Mainland Natural Gas Rates
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BB Delivery BB Midstream Cost [—JCostof Gas BB CarbonTax —+ BCHydro Comparable Commercial Rate
Assumptions:
*Natural gas use of 300 G]
“Efficiency of gas equipment is 90% relative to 100% for electricity
*FortisBC Energy amount includes the basic charge
*BC Hydro rates are based on BC Hydro Rate Schedule 1300, inclusive of a 5% rate rider and exclusive ofthe basic charge
FEI Large Commercial (Rate Schedule 3) Lower Mainland Natural Gas Rates
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*BC Hydro rates are based on the Average Medium Commercial rate as per the Hydro Québec Annual Comparison of Electricity Pricesin Major North American Cities,
2 for each applicable time period
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16. Reference: FEU Exhibit B-1, page 20-21

Capital costs related to natural gas equipment (such as fumaces, ducting and hot water tanks)
tend to be costlier than those relating to electnic equipment (such as electric baseboards and hol
water tanks). In retrofil situations, new and more complicaled ducting requirements for high
efficiency equipment are making the installation of natural gas equipment more difficult and
costly. In addition, it is often not the end user that makes decisions regarding energy Sources
installed in the home: builders and developers are the pnmary decision makers regarding the
choice of energy and equipment used in new construction. As builders and developers do nol
ultimately pay operating costs, they tend to be more influenced by capital costs alone. In
addition, builders and developers typically aim to maximize the useable square footage
available in a development o maximize the retum on investment, particularty for multi-unit
residential developmenits. Thus, capital cost savings and the ability o sell more useable living
space incents developers and builders to install electricity equipment over natural gas
eguipment in new developments. The uplfront capital cost difference for installing natural gas

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

Response:

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

16.2 Please confirm, or otherwise explain that the inclusion of natural gas heating
and/or appliances is considered a selling feature in the housing market relative to
electric, for which a premium may or may not be attached.

Response:

The inclusion of natural gas heating and/or appliances can be a selling feature depending upon
the type of housing stock and the buyer demographic. Individual builder/developers will have
their own criteria for determining the premium potential of natural gas heating and /or appliances
relative to electric. In turn, the builder/developer will make appliance decisions based on the
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expected return on investment of those appliances. For example, if a natural gas appliance has
a higher installed cost, the builder/developer will need to sell the dwelling for a premium relative
to electric to recoup the incremental capital investment. If the builder/developer's market
research shows that the premium cannot be supported, the builder/developer will choose
another appliance.
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17. Reference: FEU Exhibit B-1, page 21

Table 2-1: Capital Cost Difference for Space and Water Heating — Natural Gas vs. Electricity™

Capital costs for natural gas $9.000 $2,000
Capital costs for elecincity 54,320 $1.023
Upfront capital cost premium for natural gas

compared to electricity $4,680 s
Annual difference in capital costs'* $446 68 $113.32
Annual maintenance costs $50.00 $0.00

Total annual difference in capital and
maintenance costs

Difference in cost between natural gas and
electricity over measureable life ($/GJ)

7 amencan Gas Assocaton Soueeong Every BT Natural Gas Dwect Lise Opportunites and Chalenges. page 32

* Assumpbons based on the new construcbon of a 3,000 sq. il home in the Lower Mainkand

" Represents he dfference in capital costs per year asauming a stream of equal annual payments with an nierest
rate of 6% and measurable ife of 17 years for a space heating furnace and 11 ysars for a hot water tank

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

Response:

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

17.2 Please provide the average number of appliances and fixtures, by type, that use
natural gas that would be included in a 3,000 square foot home in the Lower
Mainland. Please differentiate by new home or existing home if appropriate.

Response:

On average, this hypothetical home would have approximately three natural gas appliances.
The most common appliance combinations are a furnace, water heater and a fireplace.
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17.3 Please provide a breakdown and explanation of the capital cost assumptions for
electricity and natural gas for both space heating and water heating.

Response:

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

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

17.3.1 Please confirm that the installation and ducting costs consider the
economies from implementing more than one natural gas
applianceffixture

Response:

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

17.3.2 If not confirmed, please recalculate the costs of space heating and
water heating with consideration for the economies of multiple natural
gas appliances in a 3,000 square foot house and provide the
assumptions utilized.

Response:

Please refer to response to CEC IR 1.17.3.1.
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17.4 What is the expected life of the ducting and installation expenses?

Response:

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

17.5 Please confirm or otherwise explain that the ducting and other expenses related
to bringing natural gas into a residential space may have a significantly longer life
than the appliance to which it is attached.

Response:

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

17.6 Please confirm or otherwise explain that the decision to incorporate natural gas
into a home would consider all the applications for which natural gas could be
used.

Response:

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

2

3

4 17.7 Please recalculate the difference in natural gas and electricity on a $/GJ basis
5 assuming the average consumption of a 3,000 square foot house and all the
6 appliances that would contribute to that consumption.

7

8 Response:

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

Average

(GJlyear)
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

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

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

The higher upiront capital cost of natural gas end-use applications erodes the cost advantage of
natural gas compared 1o electricity and plays an important role in influencing customer energy
choice. The FEU expect the capital cos! difference between natural gas and electricity to
continue into the foreseeable future, which highlights the need to develop solutions (such as
working with key energy influencers, discussed in Section 2.3.3) to address this challenge

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

Response:

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

18.2 Please confirm or otherwise explain that once natural gas is established in a
residential dwelling, it would be unlikely for a homeowner to switch to electric
appliances, and/or space or water heating.

Response:

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

18.2.1 If confirmed, would FEU agree that the decision with respect to
residential energy choice is primarily in new housing?
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Response:

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

18.2.1.1 If not confirmed, please explain why not.

Response:
Please refer to the responses to CEC IRs 1.18.2 and 1.18.2.1.

18.3 Please confirm or otherwise explain that natural gas appliances and heating may
be mixed with baseboard heaters and area plug in heaters.

Response:

Yes, natural gas appliances and heating may be mixed with baseboard heaters and area plug in
heaters. For example, new homes can install natural gas furnaces for the downstairs levels and
electric baseboards for upstairs. Electric plug in heaters can also easily be used to augment the
heating requirements in any room of a home.
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1 Reference: FEU Exhibit B-1, Appendix A-3 page 4
However, the inclusion of the upfront capital costs (from Table 1) associated with the installation
of a gas fumace (indicative of a customer that directly incurs the upiront capital costs of
mnstalling gas over electnc appkances) reduces the competitive position of natural gas against
electricity. From January 2004 to about January 2010, FEI's bumer tip rate plus the capital cost
of about $9.93GJ put the total cost per GJ above the Step 2 electnic equivalent. From July
2010 to present, FEI's bumer tip rale plus captal cost s above the Step 1 elecinc equivalent
rate but below the Step 2 electnc equivalent rate.  Therefore, it 15 a more economic option 1o
use natural gas for residential customers with larger home sizes and who consume more enengy
for space heating (Le. those who would incur the Step 2 electnaty rate) However, for
residential customers with smaller home size and consume less energy for space healing (1Le
those who would therefore incur the Step 1 electnaty rate), it 15 a more economical opbon o
use electncity
2
3 19.1 Please confirm that the gas customer profiled in the decision discussion is that of
4 an owner, developer or builder of a 3,000 square foot home in the Lower
5 Mainland.
6
7 Response:
8 Yes, the gas customer profiled is that of an owner, developer or builder of a 3,000 square foot
9  home in the Lower Mainland.
10
11
12
13 19.2 Would the capital costs be lower for a smaller single family home than for a
14 larger home? Please explain why or why not and provide examples.
15

16 Response:

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

22
23
24
25 19.3 Please confirm that the owner/developer/builder of a 3,000 square foot home in
26 the Lower Mainland would consider many factors in the choice of natural gas
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versus electric heating in addition to the capital costs and please explain what
they would be.

Response:

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

19.3.1 If not confirmed, please explain why not.

Response:

Please refer to the response to CEC IR 1.19.3.

19.4 Would FEU agree that the builder /developer of a multi-family dwelling would be
more cost-sensitive in evaluating the comparative cost of electricity and natural
gas than would be a developer of a single family home?

Response:

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

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

19.4.1 If not, please explain why not.

Response:

Please refer to the response to CEC IR 1.19.4.

19.5 Please provide an analysis of the cost decision between electricity and gas
including the capital cost per unit facing a builder of a multi-family dwelling in the
Lower Mainland; and provide all assumptions.

Response:

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

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

In general, smaller multi-family dwellings often have electric appliances installed by
builder/developers due to the lower capital and installations costs relative to natural gas
appliances, the smaller square footage requirements and less complicated installation
requirements. In general, unless a builder or developer can recover their capital costs, and
thereby increase their margin, or sell the property more quickly, thereby reducing carrying costs,
a developer will install electric equipment. For some builder/developers, the installation of gas
equipment is seen as a differentiator and either facilitates a quicker sale or increases the
developer margin. Often the decision for gas appliances only occurs after significant sales effort
on the part of FEI.
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19.6 Would FEU agree that saleability is also a key issue for the developer/builder of
Lower Mainland multi-family units?
Response:

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

19.6.1 Please identify the other factors that FEU considers influences the
decision between electricity and gas for developers of multi-family units
in the Lower Mainland.

Response:

Please refer to the response to CEC IR 1.19.5.

19.7 Please provide the current multi-family dwelling versus single family dwelling
market additions profile and that expected over the planning horizon and please
provide FEU's existing and expected capture rate for both.

Response:

Based on BC Assessment housing completions data, the historical multi-family dwelling (MFD)
versus single family dwelling (SFD) market additions is provided below.
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Based on Canada Mortgage and Housing Corporation’s report on “Housing Market Outlook —
British Columbia Region Highlights (First Quarter 2014)", the 2014 growth in housing starts is
excepted to be nearly four percent compared to the 2013 level.

The chart below shows FEU’s historical capture rates for MFD and SFD in recent years. As
can be seen below, FEU has a much higher capture rate for SFD versus MFD.
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1 20 Reference: FEU Exhibit B-1, Appendix A-3 page 6

llustrated in Figure 4, the inclusion of the upfront capital costs associated with the installation of
a gas hol water heater dramatically reduces FEI's competiive position aganst the elecinc

equivalents. From January 2004 until approcomately January 2011, FEI's bumer tip rate plus
the capital cost of about §5.67/GJ put the total cost per GJ above both the Step 1 and Step 2

elecine equivalents
2
Figure 4: FEI New Water Heating - Burner Tip Rate and Capital Cost vs. Electric Equivalents’
HIRN | Hnuis
I
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4 20.1 Please confirm that the capital cost of $5.67/GJ is representative of the capital

5 costs for new hot water heating for a 3,000 square foot home in the lower

6 mainland.

7

8 Response:

9  Yes, the capital cost of $5.67 /GJ is representative of the capital costs for new hot water heating
10 for a 3,000 square foot home in the Lower Mainland.
11
12
13
14 20.2 Would FEU agree that the differential capital costs of a natural gas hot water
15 heater versus electric are unlikely to be a significant factor in the construction of
16 a new 3,000 square foot house in the lower mainland?

17
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1 Response:

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

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

3.3 Summary

The results presented above for space and water heating show that, histoncally, electnicity costs
have compared favourably to natural gas when capdal costs are taken into consideration. It is
only recently, n the contexd of the lowesl natural gas commodity prices in a decade that the
pnce compelitiveness of natural gas has mproved However, if the higher natural gas
commodity pnce forecasts of industry experts matenalize (as presented in Appendix A-1), FEI's
current pnce compelitiveness in certan apphcabons with electnaty will agan be eroded

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

Response:

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

21.2 What strategies are the FEU considering to manage this potential issue and what
are the cost/benefit implications of each?

Response:

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

e Customer Education, Awareness, and Outreach Programs

This initiative is aimed at increasing preferences and demand for natural gas use
through comprehensive customer education, awareness and outreach programs. These
programs are critical in mitigating the market shift in demand, in particular for natural gas
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space heating and domestic hot water use. Growing demand for natural gas products,
through educating customers of the benefits of using natural gas in managing their
energy portfolio will continue to be a critical element to the Company’s future success.

Advancing Natural Gas end-use Technologies and Applications

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

Incentive Programs

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

Community Investment in Education

This initiative is for FEI to build and foster relations amongst educational institutions in
the province, as these establishments are becoming increasingly influential in municipal
and provincial policy changes.
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22. Reference: FEU Exhibit B-1, page 22

solutions. The FEU need 10 continue to understand how these renewable thermal solutions are
impacting natural gas demand (outlined in Section 8) and how they are changing the way the
Litiities’ customers are using natural gas. These growing changes indicate that the traditional
utility model may polentially shift over the long term

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

Response:

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

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

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

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

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

3
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23. Reference: FEU Exhibit B-1, page 25

In the U.S. PNW, natural gas plays a prominent role as a source of base load, peaking and
reserve demand. The use of natural gas for eleclricity generation has grown significantly in
recent years and natural gas holds a growing share of generation supply. The Northwest Gas
Association (NWGA) forecasts an average annual growth rate of 2.6 percent in gas use for
generation, up from 1.0 percent in 2012 <7 At the same time, with the exception of Idaho, PNW
stales use renewable portfolio standards o promote renewable energy generation. Wind power
is considered the most avalable and cost-effective resource to meel these mandates thus

— ey g ®

T Morthwest Gas Association, 2013 Gas OQutlook,” April 9, 2013.

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

Response:

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

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

23.2 Please provide any longer term predictions that are available for the growth rate
for competing generation types.

Response:

The Northwest Gas Association does not produce any longer term predictions for the growth
rate for competing generation types. However, the 2014 Northwest Regional Forecast, prepared
by the Pacific Northwest Utilities Conference Committee, provides a long term forecast for
competing generation types. The following table sets out the 10-year resource projection of
power generation for the Northwest Region.
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Table 1: Northwest Region Requirements and Resources — Annual Energy shows the
sum of the individual utilities’ requirements and resources for each of the next 10 years.
Expected firm load and exports make up the total firm regional requirements.

Annual Energy (MWa) 201415 201516 2016-17 2017-18  2018-19  2019-20 202021 2021-22 2022-23 2023-24

Firm Requirements

Load 1/ 20536 20756 20976 21189 21379 21572 21733 21909 22067 22232
Exports 700 650 615 600 590 584 579 527 523 523
Total 21236 21406 21591 21789 21969 22156 22311 22436 22500 22754

Firm Resources
Hydro 11,435 11,443 11402 11,402 11,398 11,398 11398 11398 11,398 11,398
Small Therm & Misc - - - - - - - R _ _

Natural Gas 3885 4253 4272 4296 4311 4347 4457 4467 4420 4368
Renewables-Other 194 194 194 194 195 194 193 187 185 184
Wind 1232 1280 1280 1280 1280 1,280 1279 1279 1232 1228
Cogeneration 70 70 85 95 4 38 34 17 17 17
Imports 721 822 811 810 813 816 819 821 824 827
Nuclear 878 1,030 878 1,030 a78 1,030 878 1,030 878 1,030
Coal 3730 3677 3820 3712 3703 3881 3500 3216 3213 322
Total 2145 22770 2513 22779 22619 22784 22557 22415 22167 22273
Surplus (Need) 909 1,364 922 990 650 628 246 (1) @23 @81
1 'Loads net of conservation.
2 Source: Pacific Northwest Utilities Conference Committee, “2014 Northwest Regional Forecast”, March,
3  2014.
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24, Reference: Exhibit B-1, page 26

Since using natural gas for space heating and thermal applications is more efficient than using it
to generate electricity for use in these same apphcations, utilites such as Puget Sound Energy
and Awvista Utilities (which provide both electncity and natural gas), promole the direct use of
natural gas 1o avosd new electnoty demand—even in serace lemiones where other utilies may
benefit from increased natural gas demand ** The NWGA also advocates polices to promote
the direct use of natural gas since gas 1s seen as a pillar of the requon’s elecincity resource
strategy to reduce the use of coal-fired generation and allows integrabion of a growing fleet of
intermittent renewable resources .’

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

Response:

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

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

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

24.1.1 Please explain why or why not.

Response:

Please refer to the response to CEC IR 1.24.1.
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25. Reference: FEU Exhibit B-1, page 28

such as gasolne and diesel. Nevertheless, the CEA does not promote the use of natural gas
over electnoty where gas s more efficent such as in thermal applications; in fact, the CEA
defines “demand-side measure™ in B.C. to spechically exclude any fuel switching actrvibes that
lead to an increase in GHG emissions. Excluding electncity-to-gas fuel swilching as a demand-
side measure may cloud customer and public percepbion of natural gas as an efficent fuel
This, combined with heavy government and media emphasis on B.C.'s elecinaty as a clean,
renewable energy source, may contribute o customer and stakeholder confusion regarding the
role of natural gas

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

Response:

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

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

25.2 Please confirm that the CEA exclusion of electricity to gas fuel switching from
demand side measures does not preclude FEU from promoting any of the
advantages, environmental or otherwise, of switching from electricity to natural
gas outside of DSM programs.

Response:

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

3

4

5

6 25.2.1 If not confirmed, please explain why not.
7

8 Response:

9 Please refer to the response to CEC IR 1.25.2.

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

In November 2013, the B.C. Government issued Special Direcion No. 5 to the BCUC under
Section 3 of the UCA. The dwrection exempls from review expenditures on an expansion of the
Tilbury LNG facility up to $400 million and effectively lowers the LNG dispensing rate to $4.35
per GJ. These developments are bkely lo lead to mcreasing NGT demand, however, the
changes are currently under analysis to determine the polential mpact on the forecast of annual
NGT demand. While the affect of these recent developments 5 nol considerad in the NGT
demand forecasts of thus LTRP, the potential effect of adding NGT load is considered in
determining future system resource needs and altemnatives (Section 5)

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

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

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

Load Addition [Cumulative) 2013A 2014F 2015F 2016F 2017F 2018F

Wocational trucks [CNG) 119,753 163,763 221,763 310,763 410,763 A486, 763
Buses [CNG) - 72,000 82,000 86,000 85,000
Class 8 tractors (LNG) 154,729 442,729 442,729 466,729 B58,729 130271
Mining [LNG) - - - 68,000 136,000 136,000
Rail [LNG) - - - - B0, 000 50,000
Marine [LNG) - - - 550,000 550,000 550,000
Tatal NGT Fleet 314 482 B06,492 736,492 1,477,492 2,101,492 2 621,492

26.2 Please identify the activities that FEU intends to undertake to promote the
development of NGT demand over the next five years.

Response:

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

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

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

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

26.3 Please provide any high-level forecasts that FEU currently has with respect to
the NGT demand due to Special Direction No. 5.

Response:

Please refer to the response to CEC IR 1.26.1.
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27. Reference: FEU Exhibit B-1, page 25 and page 32

in the U.S. PNW, natural gas plays a prominent role as a source of base load, peaking and
reserve demand. The use of natural gas for electncty generation has grown significantly in
recent years and natural gas holds a growang share of generation supply. The Northwest Gas
Associabion (NWGA) forecasts an average annual growth rale of 2.6 percent in gas use for
generation, up from 1.0 percent in 20125 At the same time, with the exception of ldaho, PNW
states use renewable portiobo standards to promote renewable energy generation. Wind power
is5 considered the most avadable and cost-effective resource o meet these mandates thus

Such rules include mandatory pre-piping for future installation of roof-mounted solar energy
generating equipment, in additon to infrastructure that will facilitate the installation of elecinc

vehicle charging stations. According fo the City of Vancouver, by 2020, all new homes will
consume up to 33% less energy, and by 2030, all new homes will be carbon neutral. In a
similar manner, the City of Sumrey is building a distnct energy system and lo ensure adequate
customer levels, Surey's Disinc! Energy System By-Law requires all city centre builldings of a
speciiied sze 10 be buill with a hydromc system such thal they will be compatible with the
disinct energy system for space heating and hot water heating™ The actions by local
governments to encourage adoption of a variety of renewable energy sources carry
significant negative implications for natural gas demand and future throughput on FEU's

systems

27.1 Could a transition away from traditional gasoline vehicles to electric vehicles
have a positive indirect effect on the demand for natural gas through its use in
generation? Please explain why or why not.

Response:

The proliferation of electric vehicles is not expected to have a material impact on natural gas
demand, particularly in BC. Electricity generation in BC, primarily supplied by BC Hydro, is
overwhelmingly produced using hydro-generation.
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28. Reference: FEU Exhibit B-1, page 33

Following the BCUC Alternative Energy Solutions Inguiry n 2011-2012, FEI's new mitiatives in
thermal energy service projects are being undertaken by a separate, regulated FEI affiliate *
Nonetheless some cusiomers continue o demand efficient, low carbon, integrated end-use
energy solutions

Although the FEU are no longer deliverning renewable thermal energy alternatves, the
Compames are enabling a number of customer solubons through programs o promote energy
efficency and conservation (discussed in Secton 4), prowde natural gas as a transportation fuel
alternatrve, caplure carbon neutral bsomethane sources to displace convenbonal natural gas,
explore advanced metening solubons and improve the compebtrve posiion of natural gas
service to better meet the needs of bulders, developers and end-use customers. The initiatives

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

Response:

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

28.2 Please provide a discussion of the customer group(s) requiring integrated end-
use energy solutions.

Response:

Customers in the FEU’s general residential, commercial and industrial groups may require
integrated solutions as described in the response to CEC IR 1.28.1; however, it is generally
customers in the residential and commercial customer groups who seek energy solutions in
which renewable thermal or district energy systems are integrated with natural gas service.
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29. Reference: Exhibit B-1, page 36

2.3.3 Other Activities

The Utiiies are improving customer engagement through education and awareness of the
benefits of natural gas use, along with prowding customers with energy management tools
faciitated through multiple communicabion channels. As such, the Compames continue o
explore ways o engage a wider network of buslders and developers along with other nfluencers
of residential gas use including architects, engineers, confractors, manufacturers, dealers and
homeowners. This actvity s amed al buldding natural gas load, mitigating dechiming market
share in some sectors, and mprowing customer and stakeholder engagement through
opportuniies t0 promote natural gas educabon, avareness and traming

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

Response:

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

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

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



FortisBC Energy Utilities (FEU or the Companies) Submission Date:
2014 Long Term Resource Plan (the Application) June 19, 2014

& FORTIS s _ © Apploato _
Response to Commercial Energy Consumers Association of British Columbia (CEC)

Information Request (IR) No. 1

Page 75

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

Although the deciine of natural gas commodity rates has improved the fuel's price
competitiveness against electricity on an operating cost basis, this decline has been offset by
increases in BC's carbon tax along with the relatvely higher capital, installation and
maintenance costs for natural gas equipment. Furthermore, the role of natural gas in ils
traditional use of space and waler heating, which makes up over 80 percenl of residential
natural gas throughput, continues to be challenged by changing environmental policies,
appliance standards and reguiations. These dechining trends negatrvely impact throughput and
load growth, and increase the importance of the Utiibes’ achons to miigale this pressure
Though the evolving natural gas marketplace presents a number of utility challenges, the FEU
are also presented with opporturvbes to capitalize on new areas to add new system load

2

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

5

6 Response:

7  The chart below, from the Reference case of the end-use forecast, shows that the predominant
8 role of natural gas in the commercial sector has been and will continue to be for space heating.

9 The FEU do not expect this role to change or evolve over time.

Role of Natural Gas in Commercial Sector Not Changing
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1 31 Reference: FEU Exhibit B-1, page 39

Figure 3-1: FEU Customer Base and Demand Overview, 2011

Customer Base by Sector Annual Demand by Sector

Hern b thal
01

il sitriad
0.1%
2
3 31.1 Please confirm that ‘Customer Base by Sector’ represents the number of
4 customers, while the Annual Demand by sector is based on volume.
5
6 Response:
7  Confirmed.
8
9
10
11 31.1.1 Please provide the relevant figures for the pie charts.
12

13 Response:

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

2011 FEU
Percent Percent
Customer Demand Customer Demand
Rate Group Count (TJs) Count
Residential 859,091 74,252 90.2% 38%
Commercial 92,392 55,330 9.7% 28%
Industrial 907 65,540 0.1% 34%
15 Total 952,390 195,122 100.0% 100%
16
17

18
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31.1.2 Please provide the Annual Revenues by Sector and by volume if not
already provided.
Response:

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

Table 1.31.1.2: 2011 FEU Volume and Revenues by Sector

2011
Residential 859,091
Customers |Commercial 92,392
Industrial 907
Residential 74,252
Demand ,
Commercial 55,330
(TJs) ]
Industrial 65,540
Residential 903.35
Revenue .
. Commercial 528.30
(SMillion) i
Industrial 132.58

31.1.3 Please provide depictions and the relevant figures the Customer Base
by Sector, Annual Demand by Sector by TJ, and Annual Revenues for
the years 2009, 2010, 2011, 2012 and 2013.

Response:

Please find below customer base, demand and annual revenue for FEU by respective rate
groups and respective percentages.
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2009 2010 2011 2012 2013
Residential 846,231 855,429 859,091 855,997 865,148
Customers |Commercial 92,328 92,560 92,392 88,272 89,697
Industrial 1,072 976 907 905 883
Residential 75,488 76,573 74,252 73,598 72,184
Demand i
(125) Commercial 55,168 56,133 55,330 56,233 55,012
Industrial 0,363 59,922 65,540 68,552 68,105
Residential 5962.21 5876.32 5903.35 S803.90 577192
Revenue )

. Commercial $571.80 3516.61 $528.30 5457.49 5435.90

(Million) ]
Industrial 5136.21 5129.68 5132.58 5135.38 5137.12
Custamers 939,631 948,965 952,390 945,174 955,728
FEU Demand 191,019 192,629 195,122 198,383 195,301
1 Revenue (Million) 51,670.22 §1,522.62 $1,564.22 51,396.78 51,344,94

2
FEU Customers
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32. Reference: FEU Exhibit B-1, page 40

3.2 CUSTOMER ADDNTIONS FORECAST

The FEU use a wel-estabkshed methodology 10 forecast customer addiions that remains
congiglent with previous LTRP filings. The forecast of residential customer additions is
grounded in the Conference Board of Canada housing starts forecast for British Columbia, while
commercial cusiomer aodibons are lorecas! based on recent trends N growth for the
commercial cuslomer gioup. The cusiomer addibons forecast by rate class for ach of the
milesione yeans B Nouded n Append B-1

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

Response:

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

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

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

32.2 Please confirm or otherwise explain that the customer additions forecast are
developed using the same methodology in each region.

Response:

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

Commercial

Recent trends in commercial customer addibons are used o predict fulure addibons. The net
customer addibons are estimated based on actual addibons in the latest three years. Recent
additions are not as strong as m previous years, averagng n the range of 400 per year. The
long term account forecast for commercal rate schedule customers s shown in Figure 3-3 for
each of the FEU's service regions

2
Figure 3-3: Long Term Account Forecast by Region - Commercial
120,000
100,000
-l l I l l
E 60,000 & '
|
B
[
40,000
20,000
’ 2011 2018 2001 2033
u Infenor 24 329 24429 :53&! 20,206 FL ] 27 486
Whistier 353 ira 412 447 486 LT,
"Vancouverisiand 9,534 9.530 10.205 10,852 11.5% 11,83
= Lower Maniand 58632 55 708 56 565 57,388 58139 58 440
3
4 33.1 Please provide a more detailed discussion as to how the commercial forecast is
5 developed and identify any other considerations that are included in generating
6 the long term commercial forecasts by region.
7
8 Response:
9 Given the preamble, the FEU interpret this request to refer specifically to the commercial

10 customer additions forecast. Commercial customer additions and the existing commercial
11  customer totals are a key input for the commercial demand forecast. The total customer count
12 (including additions) is multiplied by the average UPC to form the commercial demand forecast.
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The forecast of Commercial customer additions is based upon an analysis of recent trends in
the Commercial rate class.

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

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

33.2 According to Figure 3-3, FEU expects the Commercial sector account forecast in
the Lower Mainland to decline between 2011 and 2016 by 5%, while the other
regions are forecast to remain steady or increase. Please provide an explanation
as to why FEU has this expectation, and provide any relevant context for why this
is expected to occur.

Response:

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

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

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

33.3 According to Figure 3-3, FEU expects that the Long Term Commercial Account
Forecast in the Lower Mainland will not recover its 2011 standing even by 2033
while the other regions are growing. Please provide an explanation as to why
this phenomenon is expected to occur.

Response:

Please refer to the response to CEC IR 1.33.2.
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34. Reference: FEU Exhibit B-1, page 42
Industrial
The FEU had 909 industrial customers in 2011 Though nterest from potential new industrial

cusiomers I ACQuUINngG gas senace has increased recently, ol the time the long term lorecast
was prepaned there were no fem commiments for new ndusinal customens o take nalural gas
service of for existing cusiomers 0 close thes accounts. Hence, no growth or decline in
industrial customers has bean forecasiad

34.1 Is it FEU's expectation that there will be no significant change in the number of
industrial customers through to 20337

Response:

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

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

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

commitments.
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Industrial Frequency Plot
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1
2
3
4
5 34.1.1 If not, please provide an overview of FEU’s high level expectation of the
6 industrial sector customer growth (decline) over the next 20 years.
7
8 Response:

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

12
13

14
15 34.2 Please provide insight into and an explanation of the recent increase in industrial
16 customer inquiries about natural gas service.
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Response:

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

Such inquiries remain confidential.
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35. Reference: FEU Exhibit B-1, page 44
Figure -4 Long Term Annual Demend by Rate Class - Traditsonal Methodology
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35.1 According to the traditional methodology, Commercial demand is expected to
outpace industrial demand by 2021 and also residential demand by 2026. Please
provide a discussion of the key factors that FEU considers will be important in
maintaining and growing Commercial demand over the next 20 years

Response:

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

The FEU believe that the end-use forecast model is a better tool to examine a range of potential
futures that can have different long-term implications of annual natural gas use in the
commercial sector. The FEU’s response to CEC IR 1.30.1 provides a discussion on how the
role of natural gas in the commercial sector is not expected to shift substantially over the
planning horizon. As such, the FEU believe that the key factor important for growing and
maintaining commercial customer load will be related to the economy (i.e. a stronger economy
will in general support a growing commercial sector), but that the FEU also needs help to
influence commercial customer choices on energy through the types of initiatives described in
response to CEC IR 1.45.2.2.
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35.2

Response:

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

the average current $/TJ for each sector.

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

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

4000

Revenue by sector

900,000
800,000
700,000 \
600,000
500,000
400,000
300,000

200,000

100,000

2011 2016 2021 2026 2031 2033
—Residential | 811,627 | 746,719 | 727,296 | 697,770 | 667,872 | 656,059
Commercial| 483,096 | 469,174 516,202 566,046 | 625273 652,392
Industrial 109,454 89,722 89,706 89,706 89,706 89,706
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35.3 Would FEU agree that as broad characterizations, residential may be considered
a declining market; commercial may be considered a growth market and
industrial may be considered a stable market?

Response:

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

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

Note that these characterizations of market described in the question are in all cases based
upon long term forecasts that individually may or may not occur. For example, an expanded
LNG export market could change the characterization of industrial to be a growth market.
Therefore these “broad characterizations” are very general and should not be taken literally.
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35.3.1 If not, please explain why not and provide an alternate view.

Response:

Please refer to the response to CEC IR 1.35.3.

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

Commercial sector.

Response:

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

2011 Natural Gas Consumption by End Use, Commercial Sector

1%

0%

63%

= Commercial Cooking = Direct-fired Heating = Domestic Hot Water = HVAC Air Heating = Other

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

35.4.1 At what prices might different growth scenarios be expected for the
commercial sector?
Response:

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

35.4.2 Please provide a price range and the relevant growth scenarios which
might be expected for each price.

Response:
Please refer to the responses to CEC IRs 1.35.4 and 1.35.4.1.
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36. Reference: FEU Exhibit B-1, page 45

Declining residential use par cusiomer in the FEL's senice tamitones is resulting n an overall
declin® in residential annual demand, =ven though the FEU continues to add residential
customers through the forecast period. This decline in residential use per customer is now a
common occumence affecting mature natural gas ubilties across North Amenca The
Companies beleve that the drivers lowenng UPC include but are not imited to, efficiency
improvements, changes in building stock  changes in apphance uptaks and switching between
energy sources (from gas to electne) Efficiency improvements nclude the retrofit of older, less
efficient appliances with new high efcency units. and also upgrades o iNsulaton, window
d00rs, and mone gensrally spéaking, bullding shells. Eficiency improvements ang diven by a
number of factors such as lechnological advances construchion of smaller, leas energy-
intensive mulifamily dwelings natural gas prices. public policies and programs and the state of
the economy. This declining trend is expeciad to continue through the planning period

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

Response:

The main drivers of lower residential use rates are shown. FEU does not have nor require
specific data on the drivers or their impact because all drivers are implicit in the historic data we
use to prepare future forecast. The “not limited to” clause is intended to account for any and all
intrinsic factors that we may not be specifically aware of. The forecast is updated on a regular
basis so all drivers and their precise effects are always captured in the recent historic data used.
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37. Reference: FEU Exhibit B-1, page 45

Commercial Demand

In the traditional forecast method, the recent demand iNcreases s&en in the commercial rate
classes are assumed O conbnue M0 e NG M and thus, commercaal demand grows
significantly over the 20 year planning honzon. Increases in commesrcaal annual demand drve
the overall increass in the iradibonal forecast of annual demand shown n Figure 3-4

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

Response:

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

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

The FEU believe that the end-use forecast model is a better tool to examine a range of potential
futures that can have different long-term implications of annual natural gas use in the
commercial sector. The FEU'’s response to CEC IR 1.35.1 discusses the key factors for
growing commercial demand and the response to CEC IR 1.45.2.2 describes the types of
initiatives the FEU believe they need to undertake to influence commercial customer energy
choice.
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1 38 Reference: FEU Exhibit B-1, page 46

To underiaks this new annual demand forecastng methodology. the FEU lumed o ther besl
source of existing end-use demand characierisics for the development of a base year data set

the 2010 Conservation Polential Review. This base year data set has been enhanced by mone
recent customer addihons data and addibonal markst ressanch undertaken since preparation of
the 2010 CPR. The FEU also engaged ICF Marbek (who prepared the 2010 CPR) o repurpose
thewr CPR modeliing sofftware with FEL base data 1o apply & 0 a long range demand fonscasting
efforl. This partnership provides an effectve combimation of knowledge about the Cusiomer
base data from the FEU and sxpertme in modeling end-use energy consumption within the B.C

marketplace from the consultanl. The exércise resulled m an extensive raw data s&t provided 1o
ihe FEU, on which the FEU is able t0 conduct further analysis of potential future demand
D C A0S

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

o ~NO UL, W N

Response:

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

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

17
18

19

20 38.1.1 If not confirmed, please provide a discussion as to how the service line
21 additions and average customer count will likely be affected by the
22 revised forecasting methodology.

23

24  Response:
25  Please refer to the response to CEC IR 1.38.1.

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

The Reference Case bagan with fhe development of a base year, in this cas= 2011. Tha FEU
provided a database of accounts with normalized consumpbon data for their service temitory
categorized by region, rate class, and industry (for industrial and commercial customers). To
further subdivide natural gas consumpbon by end use, ICF Marbek drew on the detalled
cusiomer knowiedge assembied for the 200 CPR, incuding end use consumption, marked
saturation™ and gas share * Some of this information has been denved from end-use surveys
commissioned by the FEU, while other aspects éemerped from detaled buldding modeling. In the
residential secior, & new calegory of dwelings bull since 2005 was added 1o the model to
reflact the results of a recent sunvey of néw homes. The resulling model, calibrated o the
actual normaliized sales of natural gas in the FELMs sendioe temitory, is subdivided as follows:

2
3 39.1 Why did FEU use 2011 as the base year for the reference case rather than 2012
4 or the most recent information available?
5
6 Response:
7  Please refer to the response to BCUC IR 1.19.5.
8
9
10
11 39.2 Please confirm that ‘normalized consumption’ refers to weather normalized.
12

13 Response:
14  Confirmed.

15
16

17

18 39.2.1 If not confirmed, please explain what ‘normalized consumption’ refers
19 to.

20

21 Response:

22  Please refer to the response to CEC IR 1.39.2.

23
24

25
26 39.3 Why did FEU select 2005 as the demarcation year for a new category of dwelling
27 to be added to the model?



FortisBC Energy Utilities (FEU or the Companies) Submission Date:
2014 Long Term Resource Plan (the Application) June 19, 2014

& FORTISBC _ - Appleatl _
Response to Commercial Energy Consumers Association of British Columbia (CEC)

Information Request (IR) No. 1 Page 98

1

2 Response:

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

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

Theme 1 - Abundance or constriction of natural gas supplies. This theme is not about
whether there are enough gas resernves in the ground o serve customer needs, but
rather whether or not markef factors will occur thal make accessing those supplies
easier (less costly) or more dificull (more expensive). For example, lechnological
improvemnents thal allow safe, year-round driliing and processing of gas in northern
climates will act fo make access [0 supply easier and therefore less costly, whereas
opposifion (o pipelines, more sinngent rnues for gas dniling and production, or greater
competition for supply will increase the cost of accessing gas supplies. The scenanos
that have been developed do nof aftempt o identiy specific causes, but instead
examine the impact on demand if acCess [0 Supply becomes maore or less constricted

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

Response:

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

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

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

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

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

40.2 Please explain how FEU factored in the potential for significant technological
advancements in energy efficiency.

Response:

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

40.3 Please provide historical trends on gas access costs.
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Response:

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

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

Please also refer to the response to CEC IR 1.7.7.

40.4 Please provide a range of cost impacts that might affect gas availability and/or
price with specific data.

Response:

Please refer to the response to CEC IR 1.40.3.
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41. Reference:  FEU Exhibit B-1, page 45

Using historical trend data to forecast future consumption is a common and accepted industry
practice, particularty for shor-term analysis or decision making where historical data is used o
forecast a few years into the future. This methodology provides a high level of confidence for
near-term business decision making. Al shori-term revenue requirement forecasting at FEU
has successfully been conducted in this way and this method s embedded in the short-lerm
Forecas! Information System, which has been in use for over a decade

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

Response:

Confirmed.

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

41.1.1 If not, please explain why not.

Response:

Please refer to the response to CEC IR 1.41.1.
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42. Reference: FEU Exhibit B-1, page 45

However, as described in Section 2, ongoing changes in the end-use energy solutions available
to customers and the way in which cuslomers are using energy means thal histoncal trends no
longer provide the besl basis on which 1o forecast the long lerm potential range of future
demand. For this reason, the FEU proposed in the 2010 LTRP 1o consider an approach 1o
demand forecasting that involves examining different ways that end-use lrends in energy use
could potentially impact future demand for natural gas. The new end-use approach was
encouraged by the Commission and interveners during the regulatory review of the 2010 plan

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

Response:

Owing to a lack of long term actual results the FEU are unable to confirm that the traditional
method is an inaccurate predictor of long term consumption. However the FEU’s position is that
the end use methodology is an improvement on the traditional method. The end use
methodology allows the FEU to repurpose data collected for the 2010 CPR and this end use
data is considered more appropriate than the assumptions in the traditional model. As
discussed in the response to CEC IR 1.41.1 the traditional methodology as implemented in the
FIS system provides additional and necessary benefits in terms of support for tariffs and
revenue calculations. The traditional method as implemented in the FIS system will continue to
be used for short term revenue and demand forecasting. The FEU do intend to continue to use
the end use methodology introduced in this LTRP in the future. The FEU do not intend to
continue using the traditional method for long term annual demand forecasting beyond this 2014
LTRP.
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43. Reference: FEU Exhibit B-1, page 48

Applying the two themes of abundance or constriction of natural gas supplies and centralization
versus deceniralization of energy delivery systems results in a maltrix of four scenarios as
shown in Figure 3-5. Figure 3-5 includes the Reference Case, or starting point for the end-use
demand forecast scenanos, and the traditional methodology demand forecast, which provides a

point of comparison for the end-use methodology. General scenano descriptions follow

Figure 3.5: End-Use Demand Forecast Scenano Development
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Systemas | Sl Goner ation)

Canatnicted
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Abundan!
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Centrakted Energy
Systems (Grids|

43.1 Please confirm that the Reference case is not the same as the Traditional,

instead presumes a continuation of the status quo while the Traditional method

relies on continually revising inputs.

Response:

The FEU can confirm that the Reference case is not the same as the Traditional, but do not
confirm that the Reference Case is a simple extension of the status quo. Please refer to the

response to BCUC IR 1.21.1, for further explanation.

but
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1 44 Reference: FEU Exhibit B-1, page 51

The model results for Scenaros A through D have the same level of granularity as the
Reference Case, with results available for the same set of milesione years. Noie that the FEU
does not predict which scenano will unfold in the future. Rather, the five scenaros considenad
together provide a reasonable range of possible future demand that the FEU will need 1o serve
over the next 20 years

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

o0k W N

Response:
7  Please refer to the response to BCPSO IR 1.2.3.

10

11 44.2 Would FEU propose to revise its forecasts if it became evident that one of the
12 scenarios was more clearly appropriate than the others?

13

14 Response:

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

23
24

25
26 44.2.1 If not, please explain why not.
27

28 Response:
29  Please refer to the response to CEC IR 1.44.2.

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

« For all of the five scenarios (including the Reference Case), an overall decrease in
annual residential demand is predicted. The degree of each decline depends on the
assumptions used for each planning environment.

+ The potential exists for commercial demand 1o grow or decline, though continued growth
can be observed in most of the scenanos

+ [ndusinal demand based on the current customer base also has the potential 1o grow or

decline over the planning penod. Three of the forecasts, including the Reference Case,
assume that recent increases in actual demand persist, while two see this increase as
short term with industrial demand retuming to 2011 levels.

Figure 3-6: Total End-Use Forecast. Annual Demand by Scenaric — All Regions

230,000 -
220,000 -+
210,000 -+ et

TJ

190,000 - —

180,000 -
170,000 -+

_ wu_um: 2011 | 2016 | 2021 | 2026 | 2031 | 2033 |
——Reference | 195122 | 200,735 | 199,304 | 199,777 | 200679 | 200817

——Scenario A| 195122 | 200,577 | 198,662 & 198,022 | 196,136 A 197,961 |
|=——Scenario B| 195122 | 192,333 | 188,399 | 185,148 | 182,773 | 181,608 |
|~——Scenano C| 195122 | 203393 | 205630 | 210,022 | 215388 | 217,430 |
w——Scenario D| 195,122 | 193,004 | 190,242 | 189,060 | 188,709 | 188,378 |

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

N TS [ 2006 | 2021 | 2026 | 2031 | 2033

e=—Reference | 74252 | 73027 | 70301 69605 | 69,085 | 68614
——Scenaro A| 74252 | 71945 @ 68588 | 67,175 | 65893 | 65089
——Scenano B| 74252 | 72177 | 68,947 | €7,707 | 66456 | 65632
|==ScenanoC| 74252 | 73007 | 70747 | 70055 | 69,811 | 69437 |
—ScenaioD| 74252 | 71958 | 88593 | €7.299 | 86132 | 65383 |
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From Figure 3-8 Commercial End Use Forecast Annual Demand All Regions

50.000 25 2016 2021 2026 2031 2033
——Reference | 55330 | 57123 | 59057 | 61,000 | 63,088 | 64,081
——=Scenario A| 55330 | 56869 | ST.937 | 58,564 | 59,586 | 60,182

Scenano B 55,330 85 557 55 540 5S4 568 L4 199 &4 232
Scenano C| 55 330 58,024 81411 65,338 69 682 T1.6T2
——Scenario D| 55330 | S6047 | STAS1 | SB76T | 60,481 | 61,364

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

50,000

2011 2016 2021 2026 2031 2033
emmReference | 65540 | 70584 | 60046 | 69171 63496 | 68121
———Scenario A| 65540 | 71763 | 72137 | 72282 @ 72657 | 712,700
ScenarioB| 65540 | 64600 | 63913 | 62872 | 62,118 | 61,744
Scenario C| 65540 | 72272 | T34T3 | 7483 | 75895 | 76321
Scenano D| 65540 | 65087 | 64098 | 62994 | 62085 | 61651

451 Would FEU agree that the difference in the End-Use forecast trajectory is
primarily driven by the growth or decline in the Industrial and Commercial
sectors; and that the residential impact is expected to be relatively modest given
that there is little variability in the expected decline?

Response:

Confirmed.

45.1.1 If not, please explain why not.

Response:

Please refer to the response to CEC IR 1.45.1.

45.2 Does FEU believe it has any more influence over the consumption patterns of
any segment more than any other?
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Response:

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

45.2.1 If not, please explain why not.

Response:

Please refer to the response to CEC IR 1.45.2.

45.2.2 If so, please identify which segments FEU has influence over
consumption patterns and provide a description of the activities FEU
would expect to undertake to maximize consumption in those sectors.

Response:

As stated in the response to CEC IR 1.45.2, the FEU believe that they currently have the most
influence over the consumption patterns of their residential customer group, andr commercial
customer groups, however the FEU do not have empirical evidence to suggest its ability to
influence groups is high or low. The Companies believe that it is important to continually
examine and adopt new ways of educating customers on energy choices, promoting the
benefits of natural gas and providing innovative energy solutions that will meet their needs and
ultimately influence their consumption patterns. Some of the activities the FEU are undertaking
to this end are:
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o Establishment of the FortisBC Trade Ally Network, through which the FEU presently
assist customers in finding local, qualified contractors that can safely install and service
energy efficient natural gas appliances (for residential and commercial customers);

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

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

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

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

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

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

e Enhancing customer experience in conducting business with the FEU; and

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

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

45.3 According to the above, the lowest long term result would theoretically arise from
a combination of scenario A occurring in the residential sector; Scenario B
occurring in Commercial sector, and scenario D occurring in the Industrial sector.
Please explain why the scenarios are not consistent directionally between
sectors.
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Response:

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

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

Figure 3-T: Residential End Use Forecast, Annual Demand - All Regions

80,000

75,000

70,000 \\_ I
65,000 N

60,000

TJ

55,000

20,000 2011 2016 2021 2026 2031 2033

==mReference | 74,252 73,027 70,301 69,605 69,095 68,614
=——=Scenario A| 74,252 71,945 68,588 67,175 65,893 65,069
Scenario B| 74,252 72177 68,947 67,707 66,456 65,632
Scenarioc C| 74252 73,097 70,747 70,055 69,811 69,437
==mScenario D| 74,252 71,959 68,693 67,299 66,132 65,363

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

When considering industrial demand, scenario D shows the lowest demand but the variance to
scenario B is only 0.15%. Again, the FEU do not consider a variance of 0.15% twenty years in
the future as a directional difference. The similarity between scenarios D and B is evident in the
plot from Figure 3-9 (highlighted by the rectangular box, below):
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Figure 3-9: Industrial End-Use Forecast, Annual Demand — All Regions

80,000

75,000

70,000 —

: 65,000 _\—

60,000

55,000

50,000 20M 2016 2021 2026 2031 2033

=mmReference | 65 540 70,584 69,946 69,171 68,496 68,121
= Scenario A| 65,540 71,763 72137 72,282 72,657 72,709
Scenario B| 65,540 64,600 63,913 62,872 62,113 61,744
Scenario C| 65,540 72,272 73,473 74,631 75,895 76,321
=== Scenario D| 65 540 65,087 64,098 62,994 62,085 61,651

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

45.4 Please confirm or otherwise explain why there are mitigating circumstances
between sectors for each scenario such that a worst case scenario would not
arise or a better case scenario would not arise.

Response:

There is no directional consistency between sectors because key assumptions are not equally
significant to all sectors. For example, economic growth is a much stronger driver in industry
than it is in the residential sector. Similarly, price sensitivity has a much larger effect on
commercial demand than it has on residential volume. Whereever two influences exist that
push in opposite directions (in terms of an expected consumption effect), their net effect will not
be the same for all sectors. This is not an intentional mitigating factor. It is simply the result of
the best interpretation FEU can make of the effects that the scenario assumptions have in each
sector; the FEU believe that this interpretation of the scenario assumptions leads to realistic and
plausible results. On the other hand, the arbitrary combination of highs and lows solely for the
purpose of creating more extreme upper and lower bands is unrealistic and results in a less
precise range than the model is capable of delivering.
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1 46. Reference: FEU Exhibit B-1, pages 55

The FEU have found implementation of the end-use demand forecasting methodology to be
both successful and useful, and ntend to conbinue using this methodology for long term

planning and analysis purposes. Before retinng the tradibonal method and to satisfy the
Commuission directive lo compare the new end-use forecasting methodology and results with the
raditional forecasting approach and results, a companson of the two methodologies is
necessary. Figure 3-12 shows the demand forecast results (all regions) from the tradiional
methodology compared 1o the results of the new end-use methodology for the Reference Case
and four alternative scenanos. Since the forecast using the tradibonal methodology falls within
the haghest and lowest boundanes of the end-use methodology results, the FEU are confident in
the ability of the new methodology 1o prowde a reasonable long lerm demand forecast

2
3 46.1 Please confirm or otherwise explain that FEU intends to retire the traditional
4 method for long-term planning and analysis purposes.
5
6 Response:
7  Please refer to the response to CEC IR 1.42.1.
8
9
10
11 46.1.1 If so, when does FEU intend to retire the traditional method?
12

13 Response:
14  Please refer to the response to CEC IR 1.42.1.

15
16

17

18 46.1.2 Does FEU require Commission approval to retire the traditional
19 method? Please explain why or why not.

20

21 Response:

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

2

3

4 46.2 Please confirm or otherwise explain that FEU intends to retain the traditional
5 method for short-term planning purposes.

6

7 Response:

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

10

11

12 46.2.1 If so, for how many years out will FEU rely on the traditional method as
13 its planning method?

14

15 Response:

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

17

18

19

20 46.3 Please explain why having the traditional forecast fall within the upper and lower
21 boundaries of the end-use forecast provides confidence in the ‘ability of the new
22 methodology to provide a reasonable long term demand forecast’ and please
23 consider that highly divergent scenarios could equally provide for the traditional
24 method to fall within the upper and lower boundaries.

25

26 Response:

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

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

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

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

46.4 Please confirm that it is FEU’'s opinion that the End-Use model is a better
predictor of the demand than the traditional method.

Response:

Please refer to the response to CEC IR 1.42.1.

46.4.1 If so, please provide the basis by which FEU makes this decision and
explain whether or not it has been tested against actual results.

Response:

Please refer to the response to CEC IR 1.42.1.

46.4.2 If not, please explain why FEU has relied upon the reference model for
the bulk of the capacity planning discussion in the LTRP.

Response:

Please refer to the response to CEC IR 1.42.1.

46.5 Would FEU consider it appropriate to continue testing both the traditional and the
End Use models to determine which model, and which scenarios are better
predictors of future demand.
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Response:

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

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

46.6 Does FEU propose to revise its long term end-use demand forecast based on
changes in policy or other inputs as they arise?

Response:

Confirmed.

46.6.1 Please explain why or why not.

Response:

Please refer to the response to CEC IR 1.46.6. The FEU chose to use the end use
methodology so that the impact of this type of future change in policy, and other future changes,
on annual demand could be more readily modelled.
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47. Reference: FEU Exhibit B-1, page 56

Figure 3-12: Traditional Versus End-Use Demand Forecast Results — Total Demand, All Regions

230,000
220,000
— =
-"".F-
210,000 S
. e a
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190,000

180,000

170,000

160,000

2011 2016 | 2021 2026 | 2031 2033

=g Reference 165 122 200,735 199 304 199777 200679 200817
—— SCenano A| 195122 200,577 198 662 198,022 198,136 197 961

ScenarioB| 195122 | 192333 188399 | 185148 | 182773 | 181,608
Scenano C| 195122 | 203,393 | 205630 | 210022 | 2152388 | 217,430
ScenarioD| 195122 | 193094 | 190,242 & 189,060 | 188,709 | 188,378
-«a= Tradibonal | 195122 | 201,083 | 205183 | 208653 | 213293 | 215604

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

Response:

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

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

offer.

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

Response:

Please refer to the response to BCUC IR 1.21.1.
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48. Reference: FEU Exhibit B-1, page 50 and page 56

The model results for Scenarios A through D have the same level of granulanty as the
Reference Case, with results available for the same set of milestone years. Note that the FEU
does nol predict which scenano will unfold in the future. Rather, the five scenarios considered
together provide a reasonable range of possible future demand that the FEU will need to serve
over the next 20 years

Figure 3-12: Traditional Versus End-Use Demand Forecast Results — Total Demand, All Regions
230,000 -
220,000 -

210,000 1 e

200,000 - C‘* s -
190,000 | e —

180,000 -+

TJ

170,000 +

160,000 -
2011 | 2016 | 201 | 2026 | 2031 | 2033

—a—Reference = 195122 | 200735 @ 199304 = 199777 | 200679 | 200817
|emmScenario A| 195122 | 200577 | 198662 | 198022 | 198136 | 197,961
| Scenanio B| 195122 | 192,333 @ 188399 | 185148 | 182.773 | 181,608
' Scenano C| 195122 | 203393 @ 205630 & 210022 | 215388 | 217,430
| Scenanio D| 195122 | 193,084 | 100242 | 189,060 | 188700 | 188,378
(=== Traditional | 195122 | 201,083 | 205183 | 208653 | 213293 | 215604

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

Response:

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

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

48.1.1 If not confirmed, please explain how FEU proposes to synthesize the
information into expected demand on an on-going basis.

Response:

The FEU do not propose to synthesize the range of long term annual demand forecast
scenarios into a single expected forecast for the purpose of gas supply planning. The long term
annual demand forecast provides insights about the opportunities and risks facing the FEU with
respect to annual demand. While the end use method provides long term annual demand
visibility, the detailed gas supply requirements are forecast and presented for core customers in
the Annual Contracting Plan (ACP). The forecast used for the ACP is shorter term in nature and
the methodology is not end use based or related to the end use methodology.
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1 49 Reference: FEU Exhibit B-1, page 54 and 55

Figure 3-10: Reference Case Demand for Thres Largest Residential End-Uses by Consumption -
All Regions
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2011 | 2016 | 2021 | 2006 | 2031 | 2033
(s Commercial Cooking| 2,765 | 2883 | 303 | 3195 | 3373 | 345
|uDomestic HotWater | 7426 | 7,555 | 7,804 | 8059 | 8342 | 8468 |
| W Space Heating | 32246 | 32622 | 33433 | 34254 | 35,167 | 35,580 |

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

o ok W
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Response:

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

g b~ wWwN

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

©O© 00N
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Reference: FEU Exhibit B-1, page 56 and page 57

At the ime of writing, the B.C. Govemment issued a special direchon lo the BCUC to exempt
from review expenditures on an expansson of the Tilbury LNG facility of up to $400 million and 1o
effectively lower the LNG dispensing rate to 54 35 per GJ. The government also amended the
GGRR to include trans and mine-haul trucks, provide tanker-truck delivery services 1o trucking,
mining and manneé Wansportabon customers. These developments are lkely to lead to
increasing NGT demand, however, these recent developments are not considered in Figure 3-
13 and the three NGT scenanos descnibed below

The second part of the NGT demand forecast covers the penod from 2018 to the end of the
planning penod (2033), with 2018 being the point at which the NGT demand scenanos begin to
diverge based on market share caplure assumpbons. The 2033 transportation markel size was
calculated by projecting 2010 NRCan data for the transportabon market 1o the end of the
forecast penod. This exercse focused solely on the marked for heavy duty and retum-to-base
vehicles that could reasonably be expecied fo utiize natural gas, and did not include the
personal vehicle market. A ftotal for medium trucks, heavy trucks, school buses, urban transit,

the core.

Response:

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

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

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

not change as a result of market conditions?

Response:

Please refer to response to CEC IR 1.50.1.

Please confirm that FEU did not provide alternative market size scenarios for
NGT based on the potential for changing market directions as was undertaken in
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50.1.2 If FEU did consider a change in market size as a result of changing
market conditions, please provide the relevant scenarios.

Response:

Please refer to response to CEC IR 1.50.1.

50.2 Would the likely impact of the special direction be to increase FEU’s market
share capture rate rather than to influence the overall market?

Response:

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

50.2.1 If yes, would the impact most likely be felt after 20187 Please explain
why or why not.

Response:

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

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

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

Response:

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

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

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

50.4 What are FEU's expectations with respect to the personal vehicle market?
Please provide any forecasts that FEU has available.

Response:

Please refer to the response to CEC IR 1.50.3.
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51. Reference: FEU Exhibit B-1, page 57 and Appendix A-1, page 19

personal vehicle markel. A total for medium trucks, heavy trucks, school buses, urban transit,
freight rail, and manne from the 2010 NRCan data was scaled up by a 2% annual growth rate to
reach an applicable 2033 total vehicle market size. In FEI's service territory, the three natural
gas vehicle forecasts in 2033 reach 1% market share in the Low case, 15% market share in the
Reference Case, and 30% market share in the High case. The latter two scenanos assume that
LNG liquefaction, storage and dispensing facilibes are expanded and do not imit the amount of
LNG available to serve the transporiation secior. The three NGT scenanos are presented in
Figure 3-13 and described below

From the penod 2008 to 2010, natural gas demand for NGVs rose at a rate of about 13% per
year as natural gas prices were, and continue to be, more competitive over traditional fuets such
as dwesel and gasoline

According 1o the forecast for NGT gas demand presented in the figure bedow, U S. gas demand
is expected to grow from aboul 0.1 Bctdd m 2013 10 about 2.7 Befld by 2030 While significant
for the NGT market, overall NGT demand s expecied 10 représent only about 2% of fotal U.S
gas demand by 2030

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

Response:

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

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

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

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

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

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

51.1.1 If not confirmed, please provide any further expectations FEU might
have with respect to the rate of growth of the NGT market over the next
five and ten years.

Response:

Please refer to response to CEC IR 1.51.1.

51.2 Why did FEU not provide alternative scenarios to estimate market size based on
market changes as was undertaken for the core demand?

Response:

Please refer to the response to CEC IR 1.50.1.

51.2.1 Please provide a high level discussion as to how FEU might expect the
NGT market to perform based on each of the four scenarios used to
forecast the core market.

Response:

Table 3-1, presented on page 49 and 50 of Exhibit B-1 provides a high level discussion
regarding the NGT market based on each of the four scenarios that were used to forecast
demand for the residential, commercial and industrial customer groups. The table is provided
below for reference. The conditions described in Table 3-1 relating to NGT were not converted
into direct inputs to the long term forecasts because the NGT market share growth is still new



& FORTISBC

g~ WNPEP

(o]

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 127

and the same type of historic base year information is not available for the NGT customer base
from which to model NGT in a similar fashion to the residential, commercial and industrial

customer base.

Instead, these descriptions were used to make reasonable judgments in

combining the reference, high and low NGT scenarios with the appropriate residential,
commercial and industrial scenarios.

Secenario A
[Abundant

Supply.
Decentralized
Energy
Mlarkets)

Table 3-1: Alternative Future Scenario Descriptions

Abundant natural gas supply and
comesponding low natural gas prices
are tempered by high carbon prices
and a policy environment focused on
GHG emission reductions. There is a
transition fto decentralized ensrgy
markets, more so than centralized
energy markets, and as such there is
a moderate amount of renewable
ensrgy uptake. Owverall, this scenario
shows a change in the enengy mix
such that renewable thermals amd
eleciricity are favorsd by policy and
carbon pricing, but low natural gas
prices. mitigate  substantial  fuel
switching.

Paolicy Expectations

The policy focus is on carbon
emission reductions.  Emergy
strategies are consistent within
regions, but may be disparate
armong regions.  For exampls,
the Westem Climate Initiative or
an altemative cap-and trade
program could proceed i this
scenaro, but other Canadian
provinces or U3, states and the
federal govermment would mot
necessarly follow suit or put in
place similar carbon  phcing
prOgrams.

Directional Implications for Demand "'

We may expact to see significant demand for natural
gas for transportation because of the low cost and the
resulting emission reductions  associated  with
=switching from diesel'gasoline, although the additicnal
natural gas load is offset by some fusl switching to
electricity (the main low-carbon altemative) and an
increase in decentralized renewable thermnal options,
particularty distict  energy, geo-exchange, and
additional new technologies. The market penetration
aof remewable thermal technodogies, while moderate, is
not high because the low cost of natural gas makes
altermative technologies somewhat less competitive.
Theres is moderate participation in EEC intiatives, dus
to a dnive to reduce fossil fuel use, although the low
cost of natural gas acts as a bamier to substantial EEC

uptake.

Scenario B
(Constricted
Supply,
Decentralized
Energy
Mlarkets)

Matural gas supply is constrained and
new, decentralized technologies
emerge rapidly to mest fulure energy
neads. Carbon policy is not a driver in
this scenario and B.C.'s carbon tax is
held constant at 2012 levels; rather,
generalized emvironmental polices
confribute o constricted natwral gas
supply and support  renswable
thermal developmeant.

Palicy iz focused on  the
environmental impacts of energy
as a whole, mot specfically
carbon impacts. Additionally,
thers are coordinated emergy
strategies among regions and all
levels of government, which
allows for the creatiom of a
naticnal ensrgy strategy.

With a moderate to high price for natural gas and no
carbon-specific regulations in place, there is likely litle
uptake in natural gas for transportation, and the price
aof natural gas does cause consumers o ook for
altermatives to matural gas for thermal applications.
This scenario would likely drive fuel switching to
decentralized renewable thermal applications, and
potentially a comesponding owerall decrease in
demand for natural gas. There is moderate to high
paricipation in EEC iniiatives as customers who do
not switch fuels are looking for ways to reduce their
ensngy consumpiion im response to high natural gas
prices.
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Matural gas supply is abundant while
ensrgy techmology remains
cenfralized, leaving natural gas as an
important means o meet long term
ensrgy needs. Owerall, natural gas is
viewed positively and is perceived as
an integral part of B.C's ensmgy
picture.

Policy Expectations

Palicy is focused on economic
growth rather than environment,
carbon, or climate issues, and
energy strategies are disparate
among regions and levels of
govemnment, meaning that other
jurisdictions may or may not
implarmnent carbon piricing.
renewable thermal subsidies,
et

Directional Implications for Demand"'

Abundant supply results in a low gas price, and
coupled with current technologies and a  policy
environment that is not focused on carbon emission
reductions, the scenario drives an increase in overall
demand for natural gas. In particular, low gas prices
likely drive an imcrease in Industrial demand. A high
fuel cost differential betwesn oil and natural gas paves
the way for higher tham expected uptake in MNGT.
Caonvincing customers to participate in EEC programs
will b2 more difficult, as the low fuel costs and
abundant supply create less incentive for consumers
to foous on saving energy.  The conditions im this
scenario also mean that remewable themals will likshy
play a smaller role in the ensrgy picture in B.C.

Scenario D

Matural gas supply is constricted and
a slower econonmy  minimizes

Palicy is focused on economic
groswth, with some advancement

Cwerall demand for natural gas is likely low as natural
gas supply s consticted and  prices  are

(Constricted technological — development amd | of carbon regulations, while the | comespondingly high.  Demand for MGET is also
P decentralization, limiting the ensrgy | energy strategies among regions | potentially minimal, as the fuel costs are higher and
o :tfﬁ? d aliematives  awvailable to  meet | and levels of govemment are | will mot pay back the conversion cost quickly. EEC is
entralize consumers’ long termn needs. Owverall, | disparate and uncoordinated. likely to see ewiremely high paricipation rates, as
Energy energy is expensive in this scenario consumers are paying high energy prices and do ot
Markets) and customers are looking to reduce have techmology aliematives. Renewable themmals
their energy nesds. are maot likely to obtsin a substantial market share as
technology is more centralized, but may see some
uptake because they are more cost-competitive with
higher natural gas prices.
51.3 The US NGV demand grew at 13% from 2008 to 2010, and is expected to grow
at a rate of approximately 20% CGR between 2013 and 2030. Please explain
why FEU assumed a 2% annual growth rate from the 2010 NRCan data. Please
provide any evidence that FEU has to support its assumptions.
Response:

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

market.

The FEU’s annual growth rate of 2% per year between 2013 and 2033 refers to the growth of

the overall

transportation market.

In the Reference Case scenario of the NGT forecast

presented in the Application, the FEU assumed an annual growth rate in NGT demand of about
18.4% per year from 2018 to 2033, which is in line with the growth rate in US NGV demand.
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51.3.1 Please provide forecasts for the Reference, High and Low cases based
on a 5%,10%, 15% and 20% annual growth rate.

Response:

The FEU interpret this request to be seeking four additional scenarios to the Reference, high
and Low scenarios prepared by the FEU. Please refer to the graph and table below. Please
note that for all scenarios all growth rates remain the same through the GGRR period. After the
GGRR period ends in 2017 the scenarios begin to diverge from 2018 to 2033 based on the four
growth rates in the above question. Please also note that the 20% growth rate requested
compares closely to the growth rate of 18.4% resulting from the FEU's reference case forecast.
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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 4,49 5,39 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
1 |20% Growth Rate 13,426 16,111 19,334 23,200 27,840 33,409 40,090
2
3
4
5 51.4 FEU discusses the natural gas vehicle market share in FEI's service territory.
6 Please confirm that the markets from the FEVI and FEW regions are expected to
7 be similar.
8
9 Response:
10  Not confirmed. In FEI's view, NGT markets on FEVI and FEW are more regional in nature and
11  as such there are limits to the growth of the NGT program in FEVI and FEW. Although the FEU
12 do not expect that FEVI and FEW will capture the same market share rate as the FEI
13  transportation market, the FEU do expect to capture a portion of the existing transportation
14  market.
15 FEVI has already added a CNG customer named ColdStar. Coldstar is based on Vancouver
16 Island and has converted 10 of its vehicles from Diesel to CNG.
17
18
19
20 51.5 If not confirmed, please explain why not and provide the estimates for the other
21 service territories.

22
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Response:

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

51.6 On what basis did FEU assume a 15% market share for the Reference Case?
Please provide any evidence that FEU used to arrive at this assumption.

Response:

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

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

51.6.1 Does FEU consider 15% market share to be the most likely scenario to
arise? Please explain why or why not.

Response:

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

51.7 On what basis did FEU assume a 30% market share in the High Case? Please
provide any evidence that FEU used to arrive at this assumption.
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Response:

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

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

51.8 Is it FEU's position that 30% market share is the highest possible market share
that natural gas vehicles could reasonably be expected to achieve. Please
explain why or why not.

Response:

It is not the FEU’s position that a 30% market share is the highest possible market share that
natural gas vehicles could reasonably be expected to achieve. The 30% scenario was intended
to represent an upper range of the NGT demand forecast in comparison to the Reference Case
assumption of the FEU capturing 15% of the transportation market by 2033.
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1 52 Reference: FEU Exhibit B-1 page 58

2 From Figure 3-13
: = 2016 2021 2026 2031 2033
Low 195 1676 2,168 2,168 2,168 2,168
—Relerence 195 1676 4 267 9 L4 23,183 2,922
High 185 1,676 5075 14 689 42 518 65,045
3
4 52.1 Please provide the total current market size and the projected market size by
5 2033.
6
7 Response:

8 Please refer to Attachment 52.1.
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53. Reference: FEU Exhibit B-1, page 58
NGT Reference Case Annual Demand Scenario:

Marke! expands, volumes increase fo meet demand

The Reference Case NGT scenano s based on the anticpated outcome of the NGT Incentive
Program, and includes anbopated market expansion and a subsequent increase n demand
volumes, It is expecled that the populanty of NGT vehicles will increase due o the operaling
cost advantages of natural gas over gasoline and desel fuels and increasing availability of
fueling stabons. In the Reference Case scenano, the number of heavy duty and return-to-base
fleet NGT vehicles scale up 1o a 15% market share by 2033

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

Response:

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

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

During the remaining term of the program FEI anticipates making further inroads across new
market segments, and plans to build or support the development of infrastructure and
demonstrate that converting to natural gas is good for fleet owners and operators. The outcome
of this incentive program will increase the adoption of natural gas vehicles, and forms the basis
for developing the reference case forecast.
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54. Reference: FEU Exhibit B-1, page 58 and 59

Market expands duning incentive reward penod, volumes stabilize

In the NGT Low Case, the level of demand at the end of the GGRR approval penod s assumed
o remain stable as exsting customers continue 1o renew thew fleet of natural gas vehicles, but
the market is not assumed to continue growang. Although it is expected that NGT vehicles will

increase in the marketplace, the possibiity remans that without incentive funding beyond 2018,
fims will not purchase addibonal natural gas fueled vehicles regardless of the fuel cost savings
that can be achieved. This assumphbon results in a level demand forecast (neither growing nor
dechiming demand beyond 2017) thus the heavy duty and retun-to-base fleet NGT vehicles
remain at a 1% market share by 2033. Thes Low case represents the lower bound of NGT
demand that the FEU bebeve could reasonably be expected to occur over that time

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

Response:

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

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

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

Response:

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

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

2. Raise awareness of the FEU's NGT Program by actively participating in industry trade
shows, events, and conferences and through internal sales channels;
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1 3. Conduct case studies on existing NGT customers to demonstrate feasibility and success
2 of switching to natural gas;
3 4. Conduct research to identify newer market segments and corridors best suited for
4 CNG/LNG applications based on existing OEM offerings; and
5 5. Work closely with dealerships and other associations such as CNGVA, BCTA to raise
6 awareness and promote natural gas for transportation.
7
8 Please also refer to the response to CEC IR 1.26.2.
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Reference: FEU Exhibit B-1, page 59 and page 59

increase in the marketplace, the possibiity remans that without incentive funding beyond 2018,
firms will not purchase addibonal natural gas fueled vehicles regardless of the fuel cost savings
that can be achieved. This assumphbon results in a level demand forecast (neither growing nor
declining demand beyond 2017) thus the heavy duty and returmn-lo-base fleel NGT vehicles
remain at a 1% market share by 2033. This Low case represents the lower bound of NGT
demand that the FEU beheve could reasonably be expected to occur over that time

Market expands rapvdly, volumes increase o meet demand

The High NGT scenano i1s based on a hegher than anbopated level of NGT demand growth
This scenano anbicipates that the populanty of NGT vehicles will increase dramatically due o
the operating cosl advantages of nalural gas over gasoline and diesel fuels and increasing
availability of fusling stabons. In the High case, by the end of the forecas! penod in 2033, the
FEU is expected to caplure a 30% market share of B.C 's heavy duty and retum-to-base fleet
NGT

55.1

Response:

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

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

55.2

Response:

Please provide the full data set illustrating the forecast for total market size, the
forecast for heavy duty and return-to-base fleet NGT vehicles and the expected
market capture rate for FEU.

Please refer to Attachment 55.2 for the full data set.

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

under each scenario.
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Response:

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

55.4 Please provide the full data set illustrating the current situation and forecast for
marine market.
Response:

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

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

55.5 Please provide the full data set illustrating the current situation and forecast for
the rail market.

Response:

Please refer to response to CEC IR 1.55.2.
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56. Reference: FEU Exhibit B-1, page 59

Market expands rapidly, volumes increase o meef demand

The High NGT scenano is based on a legher than anbopated level of NGT demand growth
This scenano anticipates that the populanty of NGT vehicles will increase dramatically due 1o
the operating cost advantages of natural gas over gasobne and diesel fuels and increasing
availability of fueling stabons. In the High case, by the end of the forecast penod in 2033, the
FEU is expected to capture a 30% market share of B.C.'s heavy duty and retum-lo-base fleet
NGT

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

Response:

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

56.2 Would FEU agree that in the event that the popularity of NGT vehicles increases
dramatically due to operating cost advantages of natural gas over gasoline, that
the entire market would also grow?

Response:

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

The FEU expect that the transportation market will continue to grow at a steady and predictable
rate, but within this overall market size, the share of demand provided by natural gas use is
expected to continue to grow into the future.
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56.2.1 If so, please provide FEU’s expectations with respect to how the market
might grow under a rapid market expansion scenario.

Response:

Please refer to response to CEC IR 1.56.2.

56.3 Please confirm that if the market were to expand rapidly that FEU would still
predict a 30% market share capture rate.

Response:

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

56.3.1 If not confirmed, please provide any modifications to the market share
that FEU expects to capture under such as scenario and explain why.

Response:

Please refer to response to CEC IR 1.56.3.
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57. Reference: FEU Exhibit B-1, page 62 and Appendix A- page

Figure 3.16: Total Annual Demand Including NGT and Woodfibre Example
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if all of the projects that have been announced publicly were o proceed, a total LNG volume
approaching 19 Belld would be exported To date, only seven of thess projects, the Kilimat
LNG, BC LNG, Pacfic NW LNG, Prince Ruper LNG, WCC LNG, Woodfibre LNG and LNG
Canada, have received Nabonal Energy Board (NEB or the Board) approval 1o export up to 14 .8
Bcfid of LNG. A number of market analysts predict that between 1 befid® (Wood Mackenzie)

and 4.8 belid® (Goldman Sachs) of gas are likely 1o be exporied by the end of the decade 1o
markets in Asia

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

Response:

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

2

3

4 57.2 Please provide a list of other sites where opportunities for NG export are being
5 explored that might use the FEU natural gas system.

6

7 Response:

8 FEl is in discussions with a number of large industrial customers who would use the FEI natural

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

13
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FEU Exhibit B-1, page 68

Figure 3-22: GHG Emissions From End-Use Gas Consumption - FEU
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If not confirmed, please provide the Reference case.

13  Please refer to the response to CEC IR 1.58.1.

14
15

16

58.1 Please confirm that Figure 3-22 is illustrative of the Reference case.
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1 59. Reference: FEU Exhibit B-1, page 89

o Conduct a new Conservation Potential Review staring in 2015 to provide new
conservation potental data for natural gas in B.C. with which to desgn EEC programs
beyond 2018. The purpose of a CPR study is to examine available technologies and
delermine their conservabon polential, whech includes the amount of energy savings that
can be achieved through energy-efficency and conservabon programs over the study
penod. A request for approval of the funding for the CPR and ongong supporting
studies that are important for the design of EEC programs is contained in the 2014-2018
EEC Plan and PBR apphcaton

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

~NOo ok~ W

Response:

(0]

In the 2014-18 FEI PBR application, the FEU stated they intended to conduct the next

9 Conservation Potential Review (CPR) in 2015 and are planning to do so in collaboration with
10  FortisBC Inc. (electric) and BC Hydro. The FEU have just recently started discussions with BC
11  Hydro and FortisBC Inc. on how this collaboration will operate. At this time, the FEU do not
12 have an agreed upon timeframe for completion of the CPR.

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

+ Load Management: Programs that may ether reduce peak demand or shift demand
from peak to non-peak periods. Since the largest portion of natural gas demand in B.C
is for space and waler heating which are more difficult to shit, and because the natural
gas syslem acts 10 store energy allowing it 1o be drawn down over a longer penod of
time than with elecincity, programs that reduce or shift peak demand for natural gas are
more challenging in B.C. However, increasing the load factor by adding customers who
use natural gas in a flat manner helps to manage the system. Transportation customers
are an example of this type of customer, as are other manufactunng customers such as
those in fertlizer production or LNG for export

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

Response:

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

Increasing the load factor (LF) by adding large baseload customers results in increased
utilization of installed system capacity. By running the system more fully there will be less on
system storage (via line pack) available for load management. This means that operational
response times to address peak demand will likely decrease — that is, faster operational
responses would be required to deal with changes in demand.
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61. Reference: FEU Exhibit B-1, page 91

The impact of the High Carbon Fuel Switching Program, NGT activities, firm coniracts for large
new industnal cuslomers, as well as every day sales actrvibies for natural gas demand is already
incorporated info the energy demand forecasts (Section 3), and therefore, therr potential impact
on system infrastructure s nherently conssdered in the system capacity and gas supply analysis
discussions in Sections 5 and 6 respectively. The man goal, consequently, 1s lo present them
here as examples of load management stralegies thatl the Compamnes should conbinue to
explore, implement and expand where they are found 1o be in the interests of customers by
adding throughput to the natural gas system thereby reducng rates while also helping to
achieve govemment energy and emissions reduction objectives. GHG emission reductions
from demand-side activities other than EEC are discussed n Section 8

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

Response:

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

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

61.2 Please provide a discussion of the everyday sales activities referenced including
the focus of the sales activities and their objectives.

Response:

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

2 - .. .
www.oxforddictionaries.com

3 .
www.investorwords.com
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62. Reference:  FEU Exhibit B-1, page 95

Pipelines

To increase throughpul capacity, an exisiing pipeline can be replaced by a larger diameler
pipeliné (incréasing the Now area and decreasing the gas velocity) or it can be twinned with a
paraliel pipeline. Twinning pipelnes s called “ooping”

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

Response:

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

Larger diameter pipes have the advantage of increasing capacity usually within existing running
lines or Rights of Way (ROW) without necessitating finding additional space for installation.
Some disadvantages include: welding procedures on larger diameter pipelines can be time
consuming, larger fittings (elbows, bends, etc.) which require additional space, and larger
equipment is required to move and work on these pipelines. A single uni-directional (i.e. without
a back-feed source) larger diameter pipeline generally offers less operational flexibility when
compared to a looped pipeline (due to the reduced ability to manipulate the gas flows).
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63. Reference: FEU Exhibit B-1, page 99

installations. The FEU believe that 3 reasonable approach Eu consider the effect of EEC and
changing end-use trends assumes that these effects offset one another in the Reference Case
peak demand forecas! and otherwse should be capiured within the expecied potential range of
peak demand vanation using high and low demand sensitivities. This approach explains why
the recommendabions in this section for system capacity related resources are nol replaced by
demand-side measures, thus addressing Section 44_1(2XT) of the UCA

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

Response:

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

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

63.2 As the high demand scenario is similar to that of the traditional method, and the
Reference case has a lower trajectory, would FEU agree that planning to the
Reference case and the high and low demand sensitivities results in no
additional margin or advantage above the traditional method?
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Response:

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

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

63.2.1 If not, please explain why not.

Response:

Please refer to the response to CEC IR 1.63.2.
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Reference: FEU Exhibit B-1, page 100

5.1.2.1 FEVI Transmission System

A potential capacity consiraint has been identified on the FEVI Transmission System late in the
planning period for which both operational and infrastructure solution options exist. This syslem
sarves Vancouver Island, the Sunshine Coast and feeds the communities of Squamish and
Whistler. I consists of 626 km of high pressure pipelines including three twinned marine
crossings of the Georgia and Malaspina Straits, three compressor stations, and the ML Hayes
LNG storage facikty in Ladysmith. MNatural gas for FEV] customers 5 deliverad from upstréeam
Sources on Spectra’s Wesicoast Pipeline sysiem to the Huntingdon-Sumas trading point. From
Huntingdon, FEVI contracts for transportation capacity across the FEI Coastal Transmission
System (CTS) to the start of the FEVI system at Eagle Mountain in Coquitiam. The Mt. Hayes
LNG storage faciity has improved system relability and enabled significant operational flexibility
of the combined FEI CTS and FEVI systems

it is likely to occur.

Response:

Forecast peak demand continues to grow on the FEVI system leading to a potential capacity
constraint whereby existing gas system assets would not be able to meet the maximum
contractual delivery of 50 TJ/d to Island Generation. This constraint is forecast to occur in 2028

without additional system reinforcement.

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

capacity constraint?

Response:

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

1.

Increase Mt. Hayes Send-Out Allotment;

2. Add compression at Squamish V2; and

3. Renegotiate BC Hydro contract with Island Generation.

Further information discussing these options can be found on page 105 of the 2014 Long Term

Resource Plan.

Please provide a discussion of the potential capacity constraint and in what year
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1 65 Reference: FEU Exhibit B-1, page 102 and page 102

31, 2013. For the 2013-14 winter, BC Hydro has indicated a contract demand of 40 TVd. Since
this contract demand can be amended for the following year (iLe. for 2014-15) lo a maximum
value of 50 TJMd, the FEU have analysed transnmission requinements for FEVI based on the I1G
2 contract demand increasing to and remaining at 50 TJ/d from 2014 onwards. The VIGJV has

Prior to instaliation of the M. Hayes LNG storage faciiity, the FEV] system was fully subscribed
and refied upon a right to call back capacity to G from BC Hydro during design weather evenls
in order to serve its Core market design day, that is peak demand, requirements. Construction
of the ML Hayes LNG storage faclity was completed in 2011 and the facility entered sandice for
the 2011-12 winlér season. This “on-system” storage faciity optmiZes the exsting system
infrastructure by providing significant operational Mexbility, regsonal storage resource benefis
for both FEVI and FEI, and improved system reliability

3

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

6

7 Response:

8 No, BC Hydro does not provide the FEU with forecasts of its expected demand on an annual

9  basis. However, BC Hydro is required to provide a minimum 1 years notice for changes to the
10  IG contract demand with all changes to take effect on the following November 1* or such later
11  November 1* as designated by BC Hydro .

12
13

14

15 65.1.1 If so, please provide all the BC Hydro forecasts that would be relevant
16 for predicting IG contract demand.

17

18 Response:
19 Please refer to the response to CEC IR 1.65.1.

20
21

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

25 Response:

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

65.2.1 If so, please provide a discussion of the conditions under which FEU
can call back capacity from BC Hydro.
Response:

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

65.2.2 If not, is the call back an option that FEU could re-institute in future
contracts? Please explain why or why not.

Response:

Please refer to the response to CEC IR 1.65.2.1.

65.3 Please provide a graph and the annual data points depicting the history of BC
Hydro demand over the last 15 years.

Response:

The following graph shows annual consumption for the Island Cogeneration plant.
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Actual Consumption for Island Cogeneration Plant
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5 65.4 Is 50 TJ/day the maximum demand that BC Hydro is entitled to contract for the
6 duration of the planning period?

7

8 Response:

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

11
12

13

14 65.4.1 If not, please provide a discussion of BC Hydro’'s contractual options
15 over the next 20 years.

16

17 Response:

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

65.5 What evidence does FEU have that BC Hydro will increase its contracted
demand by 25% during the 2014-2015?

Response:

Under the term of the TSA, BC Hydro must give a minimum 12 months notice of any adjustment
to the contract demand which would the come into effect the next November 1%. BC Hydro did
not provide notice of any change and therefore the Contract Demand is expected to remain at
40 TJ/d for 2014/15 contract year.
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66. Reference: FEU Exhibit B-1, page 102

contract demand increasing to and remaining at 50 TJd from 2014 onwards. The VIGJV has
recently ncreased s contract demand from 8 10 12 TJ/d starting in the 2012-13 winter season
For demand and capacity modeling. it 5 assumed that VIGJV demand is fooed at 12 TJMd from
201213 onwards. Future dally demand for natural gas as a transportation fuel in the FEVI

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

Response:

The requested information is provided below.

VIGJV Contract Demand History
Jan-96 40.0 TJ/day
Nov-98 36.0 TJ/day
Apr-00 37.6 T)/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

2012-132 onwards. Future dally demand for natural gas as a transportation fuel in the FEVI
sernice region is determined by dividing the annual demand presented in Seclion 3.4 1 by 365
(days). As such, the daily demand for transportation is forecast o reach 004 TJday in 2033 in
the Reference Case NGT demand forecast and s expecied 10 be used pamanly for compressad
natural gas vehicles

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

Response:

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

The overall vehicle market was calculated by taking 2010 Natural Resources Canada
Transportation Statistics for Medium Trucks, Heavy Trucks, School Buses, Urban Transit,
Freight Rail, and Marine and growing these figures by a 2% annual growth rate out to 2033. The
overall vehicle market is comprised of all vehicle types (diesel, gasoline, etc.) and not solely
NGT vehicles. Please also refer to the response to CEC IR 1.50.1.
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68. Reference: FEI Exhibit B-1, page 102

The Mt Hayes facility has a storage capacity of 1.5 bilion cubic feet (Bof) (approximatety 1,614
TJ™), of liquefaction capacity of 7.5 million standard cubic feel per day (mmscid), and a send-
out deliverability of 150 mmscid (161 TJid). According o the storage and delivery agreemeni
between FEVI and FEI, as part of s prmary service, FEVI retains one third of the ML Hayes
storage (e 0.5 Bof or 538 TJ) and send-out capabiities (50 mmscid or 54 TJ/d) for supply and
system capacity neads. FEI will contract the remainder of the storage and send-out capabilities
for gas supply benefits. As part of the supplemental service, FEV] can put a portion of its one-
third capacity 10 FEI, and has done 50 in the past Further capacity constraints on the FEVI
system are nol expecied until 2028, at which time additional M. Hayes send-out capacity above
the primary service is required. Figure 5-2 shows the peak demand and capacity balance for

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

Response:

Although FEI is still in the process of determining the final details of Amalgamation, it is
expected that the costs of the Mt. Hayes LNG facility that are currently allocated to gas costs for
FEVI and FEI will continue to be included as part of gas costs in the combined gas supply
portfolio. This means that these costs will be treated as a midstream component; there will be
no regional allocation of midstream costs however midstream costs will be allocated between
rate classes on a demand-related basis.
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1 69 Reference: FEU Exhibit B-1, page 103
Figure 5.2: FEVI Demand-Capacity Balance with the ML Hayes Facility (Reference Case)
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2
3 69.1.1 Please confirm that ICP refers to the BC Hydro Island Generation plant.
4
5 Response:
6  Yes, ICP refers to BC Hydro Island Generation Plant.
7
8
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1 69.2 FEU Exhibit B-1 page 104

Figure 5-3: FEV1 Facility Timing Using Reference, Low and High Peak Demand Scenarios

243

= 2010 CUTET CIPBOTY

—_— T Rt

N NOT OO
|8 « Mgf NGT CNG - — - ) — . TR Rty —

I_\" I"h ‘-\.- = II 1._.' % .._\'1' "3 oy _:-.‘: 1-\.'." P 2 _,I:'l-. ,‘L 3 i»\.-'h o

2 Winle Isamon

3

4 69.2.1 Please define and explain the current capacity determination.

5

6 Response:

7  The current FEVI capacity is the sum of the maximum deliverability from the Eagle Mountain
8  supply from the FEI Coastal Transmission System via the pipeline and the maximum allowable
9 Mt Hayes LNG send out for the FEVI system.
10
11
12
13 69.2.2 Please confirm that the current capacity constraint appears to be
14 reached just prior to 2027 under the Reference case due to the
15 inclusion of CNG and not in 2028 as discussed elsewhere. (page 104)

16
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1 Response:

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

5
6
7
8 69.2.3 Please confirm that the Reference case is not visible because it is
9 overlaid with the 2012 Reference plus Reference NGT:CNG
10

11 Response:
12 Confirmed.

13

14

15

16 69.2.4 Please confirm or otherwise explain that the significant increase
17 occurring between 2013 and 2014 is as a result of the assumption that
18 BC Hydro will contract for an additional 10TJ/day for the 2014-2015
19 period and please explain why.

20

21 Response:

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

30
31

32
33 69.2.5 Please provide Figure 5-3 utilizing the following scenarios:
34
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1 a) High Scenario for core market plus high (30% market share) NGT
2 plus the addition of Woodfibre occurring in 2021
3
4  Response:
5 In the figure below, the FEU have reproduced Figure 5-3, replacing the “2012 Reference + Ref
6 NGT:CNG” line with the requested scenario — high peak demand plus 30% NGT plus the
7  addition of Woodfibre occurring in2021 (assumed at 242 TJ/d).
500 \ \ \ \
— 2012 Reference
450 +— 2012 High
2012 Low
400 -+
====2012 Current Capacity
g e 2012 High + Woodfibre
% 350 + High NGT:CNG
:
8
2300
8
250
g e e e e R e ————. oy T —
150
M OIS O U G LI U L U e
Winter Season
8
9
10
11
12 b) Reference case with no additional contract demand from BC Hydro.

13
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Response:

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

240
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2\ //
%
o
160
140
120
TSI S
Winter Season
c) Low Scenario for core market plus the addition of Woodfibre
occurring in 2021
Response:

In the figure below, the FEU have reproduced Figure 5-3, replacing the “2012 Reference + Ref
NGT:CNG” line with the requested scenario — low peak demand plus the addition of Woodfibre
occurring in2021 (assumed at 242 TJ/d)..
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d) Low scenario with no additional contract demand from BC Hydro.
Response:

In the figure below, the FEU have reproduced Figure 5-3, replacing the “2012 Reference + Ref
NGT:CNG” line with the requested scenario — low peak demand but removing the additional BC
Hydro Island Generation contract demand.
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1

2

3

4

5 e) Reference case with 5 TJ/day (rather than 10 TJ/day) of additional
6 contract demand from BC Hydro

7

8 Response:

9 In the figure below, the FEU have reproduced Figure 5-3, replacing the “2012 Reference + Ref
10 NGT:CNG” line with the requested scenario — reference peak demand but reducing the BC
11  Hydro Island Generation demand by 5 TJ/d to a maximum of 45 TJ/d from 2014 onwards.
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f) High Scenario with 5 TJ/day (rather than 10 TJ/day) of additional
contract demand from BC Hydro

Response:

In the figure below, the FEU have reproduced Figure 5-3, replacing the “2012 Reference + Ref
NGT:CNG” line with the requested scenario — high peak demand but reducing the BC Hydro
Island Generation demand by 5 TJ/d to a maximum of 45 TJ/d from 2014 onwards.
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g) Low Scenario with 5 TJ/day (rather than 10 TJ/day) of additional
contract demand from BC Hydro

Response:

In the figure below, the FEU have reproduced Figure 5-3, replacing the “2012 Reference + Ref
NGT:CNG” line with the requested scenario — low peak demand but reducing the BC Hydro
Island Generation demand by 5 TJ/d to a maximum of 45 TJ/d from 2014 onwards.
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1 70. Reference: FEU Exhibit B-1, page 104

FEVI System Expansion Alternatives

The identified capacity constraint in 2028 (Figure 5-2) ocours six years after expiry of the FEVI -
BC Hydro Transporiation Service Agreement (TSA) for service fo the IG. If the FEU and BC
Hydro extend the TSA beyond 2022, based on cument reference scenano forecast numbers,
FEV1 would have the loliowing three resource oplions 1o manage forecast demand for the Core
market customers and transporation requirements for the VIGJV and IG, and thus solve the
capacity constraint that occurs in 2028

2

3 70.1 Please provide a discussion as to the implications for the TSA and the need for
4 capacity in the event that Site C is developed prior to 2028.

5

6 Response:

7 If the TSA agreement expires in 2022 and does not continue on, this could potentially free up
8 some capacity on the FEVI system and defer the identified capacity constraint past 2028.
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71. Reference: FEU Exhibit B-1, page 106

In order to support PEC's timeline on the Woodfibre LNG Project, FEVI has developed a scope
of work in the Pipeline Renforcement Project which outiines the system reinforcement
requirements that are necessary in order fo transport the additional load required by the export
terminal. FEVI would need to reinforce s existing sysiem with pipeline looping and add
compression on the system o meel PEC's natural gas fransportation senice requirement; this
infrastructure expansion would exactly match the firm transportation capacity contracted by
PEC. Wih addtional firm contract daily demand on the system, all else being equal, FEVI
expecls the Woodfibre LNG Project to help reduce costs for firm transportation on the FEVI
system and thus provide benefits lo FEVT's existing customers through lower rates

71.1 What are the approximate expected costs of the Pipeline Reinforcement Project?

Response:

At this point in time, the Eagle Mountain — Woodfibre Gas Pipeline Project (previously referred
to as the Pipeline Reinforcement Project) capital costs are expected to be in the range of $475
million to $600 million. The expected annual operating and maintenance costs are forecast to
be approximately $1.5 million to $2.0 million per year.

Please note that the project remains in the development phase and further study and cost
refinement will continue to occur as the project develops.

71.2 Are there additional opportunities to provide potentially needed infrastructure
expansion at reduced cost by undertaking concurrent construction?

Response:

At this time FEVI cannot definitely state whether construction utilizing the same contractor for
additional potentially needed infrastructure elsewhere within the FEI system will reduce costs.
As part of the FEVI contracting strategy for the Eagle Mountain — Woodfibre Gas Pipeline
Project (aka EGP or Pipeline Reinforcement Project), FEVI plans to investigate in detail whether
combining construction work either concurrently or sequentially will yield lower costs.

71.2.1 If yes, please provide a discussion of these opportunities.
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1 Response:

2  Please refer to the response to CEC IR 1.71.2.

3
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72. Reference: FEU Exhibit B-1, page 109

Referance Case peak demand for the entire CTS, shown in Figure 5-6, was analysed for Low
and High scenaros by adjusting the Reference Case Core growth by T6% and 126%
respectively. Again, these values were usad 1o remain consistent with previous LTRPs in which
high and low cusiomer addiions forecasis drove the peak demand sensifiviies. The Low,
Reference and High cases shown with the solid lines in Figure 56 include the curment
contractual firm demand for Burrard Thermal The dashed nes in the same figure show the
impact of phasing oul the Burrard load from 2014 fo 2016 With the inclusion of the Burrard
Thermal load, Figure 5-6 shows that the Low and High cases delay the capacity constrainl on
the FEI CTS until 2032, or advance R forward to 2023, respectively. However, i Burrard
Thermal is phased out, then Figure 5-6 shows that no capacity reinforcements are required in
the 20-year planning wandow. In this graph, it should bé noted that the Reference Case demand
forecast and the Reference Case plus CNG transportation fusd demand are very close to one
another

72.1 Please provide Figure 5-6 with the 76% and 126% sensitivities for both the high
scenario (Scenario C) and the Low Scenario (Scenario B).

Response:

The FEU are unable to provide the requested information. Scenarios C and B were used to
generate the Total End-Use Forecast annual demand [TJ/yr] whereas Figure 5-6 deals
specifically with peak demand [TJ/d] on the Coastal Transmission System (CTS). Annual
demand and peak demand are computed using different methodologies and, at this time, it is
not possible to directly relate forecast annual consumption to peak demand.
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1 73 Reference: FEU Exhibit B-1, page 111

Based on the FEI's natural gas demand forecast for NGT (refer to Section 3.3.7), the existing
Tilbury tfacility can meet this demand untdl 2017, after which time demand is expected 1o outstrip
the quantity of LNG available under the approved Rate Schedule 16 tanff. On November 28,
2013, the Government of B.C. issued Special Direction No. 5 1o the BCUC 1o exempt from
CPCN review an expansion of up to $400 milion of the Tibury LNG faciity.™ An LNG faclity
expansion 5 expecied 10 be in placeé by md-2016 10 provide the fuel 10 mesl axpecied LNG

2
demand. The FEU's long term outicok must consider the system reguirements for such an
3 expanson
4 73.1  Will FEU revise its expected expansion timeframes if the demand for NGT does
5 not materialize as anticipated?
6
7 Response:
8 The FEU are proceeding with the expansion of the Tilbury facility which is expected to cost $400

9 million, with an in service date in 2016. Demand is materializing in the NGT market, small and
10 remote communities, as well as niche export markets for the liquefaction capacity of this
11 expansion. The FEU are also in discussions with other potential customers that could result in
12  additional expansion of the Tilbury facility (Please also refer to the responses to CEC IRs
13 1.10.08 and 1.10.09).

14
15

16
17 73.1.1 If not, please explain why not.
18

19 Response:

20  Please refer to the response to CEC IR 1.73.1.

21
22

23

24 73.1.2 If so, please explain how FEU will determine when it would be
25 appropriate to proceed with the Tilbury system expansion.

26

27 Response:

28  Please refer to the response to CEC IR 1.73.1.
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73.1.3 What is the expected cost of the Tilbury system expansion?

Response:

Please refer to the response to CEC IR 1.73.1.

73.2 Please provide long term market expansion scenarios and potential future NNG
expansion scenarios to match.

Response:

Long term NGT market expansion scenarios, in terms of forecast demand, have been presented
in the executive summary, page ES-6. With regards to the Tilbury LNG facility expansion, the
following table lists the minimum anticipated system expansions required to meet these
forecasts:

Annual NGT
Demand in 2033
Forecast Scenario [TJlyear] System Expansion
Low 2168 Tilbury:

+ additional 34 TJ/d liquefier and 1,660 TJ storage
+ additional 68 TJ/d liquefaction

Reference 32,522 + Loop: Cape Horn to Coquitlam

+ Loop: Nichol to Port Mann

+ additional 68 TJ/d liquefaction

High 65,045 + Loop: Nichol to Roebuck

+ Increase diameter of lateral feeding Tilbury




& FORTISBC _ - Appleatl _
Response to Commercial Energy Consumers Association of British Columbia (CEC)

1

wWN

o ~NOoO o b

10
11
12

13
14

15
16
17
18

19
20
21
22
23

24

FortisBC Energy Utilities (FEU or the Companies) Submission Date:
2014 Long Term Resource Plan (the Application) June 19, 2014

Information Request (IR) No. 1 Page 175

74. Reference:  FEU Exhibit B-1, page 112

Under Reference (or expected) NGT market growth with Burrard Thermal still considered, the
previously identified reinforcements of either Option 1 (looping Cape Hom 10 Coguitiam with a
30-inch Iine) or Option 3 (loopng the Nichol 1o Port Mann pipeline with a single 36-inch pipeline)
are feasible. Both oplions provide sufficient capacity for the 20-year planning window
However, the 36-inch pipeine replacemeant from Michal 1o Port Mann provides the added benefit
of allowing inling inspection from Nichol and the Fraser River crossing. Figures 5-5 and 5-6
depict the nead for and timing of the 36-inch Nichol to Port Mann pipelineg loop identified to solve
this constraint. Option 2 (Provide ML Hayes LNG Support) could potentially be used to address

74.1 What is the difference in cost in the 36 inch pipeline looping option (Nichol to
Port Mann) versus the 30 inch pipeline looping option (Cape Horn to
Coquitlam)?

Response:

The difference in capital cost is estimated to be between 15 to 20%. A key benefit to installing
the NPS36 pipeline is that a single Inline Inspection (ILI) run from Nichol to Cape Horn would be
possible, resulting in reduced operating costs. These costs and other benefits would be
examined further at the CPCN stage.

74.2 Has FEU already determined that the 36 inch pipeline option would be selected?

Response:

At this point no specific decisions regarding pipeline size (e.g. NPS 20 versus 36) nor location
(e.g. looping Nichol to Port Mann or Cape Horn to Coquitlam) have been made. Transmission
projects of this magnitude are often in excess of the $5 million threshold and require a CPCN
application. An alternatives analysis forms part of this process and lays out the specific pros and
cons for the different solutions.
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75. Reference: FEU Exhibit B-1, page 110 and 112

Option 2° Provide Mt Hayes LNG Support

The Mt Hayes LNG storage faciity could also alleviate the capacity constraint identified
on the CTS for the duration of the planning period in two ways: Firstly, the Mt. Hayes
facility reduces transport requirements o FEV1 across the CTS as it provides on-system
supply 1o FEVI during peak demand penods Secondly, FEI contracts two thirds of the
M. Hayes slorage and debverabiity capacity. Dedvery of FEI's peaking supplies from
the Mi. Hayes siorage faciity is largely through dsplacement, which leads 1o a further
reduction in physical transport requirements 1o FEV1 across the constraint on the Nichol
to Coquittam pipeline. Therefore, the capacity constraint on the CTS can be deferred
beyond the planning penod. Unlike option 1, the use of ML Hayes does not fully address
Long Termn Sustainment concems

Tilbury. This oplion is nol prefermed as & presupposes that there is LNG send out available from
ML Hayes on off peak days. Under the High NGT forecast, Figure 5-8 indicates thal the firsf

75.1 Please explain why it would not be appropriate to rely on there being LNG send
out available from Mt. Hayes on off-peak days to meet LNG requirements for at
least some period of time.

Response:

Aside from peak days, Mt Hayes is also used on non-peak days to provide send-out in order to
meet demand on the FEVI and CTS systems during cold weather events. The extent to which
Mt Hayes can be used during these periods is somewhat uncertain because it is subject to a
number of factors that change the capacity benefit it is able to provide the CTS system.
Variability in forecast weather makes the timing of send-out to meet CTS capacity constraints
uncertain. This weather uncertainly could also lead to the depletion of LNG inventory, which
provides no assurance that sufficient LNG will be available to alleviate CTS capacity constraints
when they occur. Given that Mt Hayes is used to meet core demand during cold weather
events that may occur at any given time during the winter, it cannot be relied on to permanently
alleviate the capacity constraints faced by CTS.
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76. Reference: FEU Exhibit B-1, page 108 and 112

With the November 2013 release of the BC Hydro Integrated Resource Plan (BCH IRP), BCH
indicates that the Burrand Themmal power generation plant will be phased out of service by 2016
as other electrical sysiem assels are brought onling. From a gas capacity planning perspective,
FEU is contractually obligated to reserve pipeline capacity fo supply all six thermal power units
al Burrard Thermal during peak demand condons untl a formal change to the confract is
received. Based on this planning environment (é.g. assuming that firm gas capacity must still
be reserved for Burrard Thermal) the peak demand and capacity balance for the Nichol 10
Coquitiam pipeline is shown in Figure 5-5

When the Burrard Thermal firm load is not included in the NGT analysis, both the Relference
and Low NGT scenanos (dashed lines in Figure 5-8) do not need capacity reinforcement within
the 20-year planning window. Conversely, the High NGT case would still require reinforcement
in 2033 and would consist of one of the three options identified above

76.1 When does FEU expect to have confirmation as to the requirement to service the
Burrard Thermal load?

Response:

Although the Burrard Thermal load is expected to not be present past 2016 due to the
government’'s order to shut this facility down for generation purposes, BC Hydro still
contractually holds the capacity right and would have to determine whether or not to release this
commitment. This contract expires on November 1, 2029 and BC Hydro has had the right to
early termination with a minimum 1 years notice since November 2009. Any early termination
would take effect on November 1* following the minimum 1 year notification that BC Hydro is
required to provide pursuant to the current agreement. The FEU do not have any timing upon
which it expects to have confirmation as to the requirement to service the Burrard Thermal load;
however, if BC Hydro does not provide notification to the FEU to terminate the agreement
before November 1, 2014, then the FEU will have confirmation that BC Hydro will retain this
commitment for the November 1, 2015 to October 31, 2016 gas contract year.
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77. Reference:

FEU Exhibit B-1, page 117

Option 3 - LNG Storage Facility

The third allemative s an LNG storage facility located between Westwold and
Grandview Flats close fo Vemon. An LNG faciity located closer to the load centre
allows natural gas to be moved nto storage in tmes of low gas demand when axcess
pipelineg capacity is avadable and providés on-system delivery to the region dunng
penods of high demand. Sincé a high evel cost analyses mdicatled that opbons 1 and 2
were less costly than an LNG facilty, only the Reference Case demand was analysed

for option 3

77.1 Please

Response:

provide the high level costs for Options 1,2 and 3.

An order of magnitude cost estimate for each option is listed below.

Order of Magnitude

Option | Description Capital Cost
South Loop from Ellis Creek and -
1 Additional Compression $66 million
2 North Loop from Savona and Kelowna $81 million
Lateral
3 LNG Storage Facility $122 million
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1 78 Reference: FEU Exhibit B-1, page 118 Figure 5-12

Figure 5-12: Location of Possible intenior Transmission System Renforcement Options

— T R i

sl B i T

78.1 Please provide the correct Figure 5-12: Location of Possible Interior
Transmission System Options

OOk, wWw N

Response:
7  This has been provided. Please refer to Exhibit B-1-1.
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79. Reference: FEU Exhibit B-1, page

Based on the 2012 FortisBC Inc. integraled System Plan fied with the Commission in June
2011, a gas-fired power generating station was identified as one of three prefermed build
strategy options in the Okanagan area to meet growing peak elecirical demand and avoid
instaling costly electrical transmission infrastructure. For the ITS, this or any other large
additional indusirial load that could arise would resull in enough demand o drive the system
rainforcemeant requirements descnbed in this sechon (Section 51.23) The FEU would only
include such new industnal demand in its peak demand forecast and conduct detailed system
requiremeants analyss once a firm commitment i made by the customer for natural gas supply
services. To date, the only formal proposal has been the gas-fired generating station mentioned
above

79.1 What was the expected timing of the FortisBC proposal for the generating station
in the 2012 IRP?

Response:

The potential for gas fired power generation station was discussed in FBC’s 2012 LTRP that
was included as part of the Integrated System Plan. The FBC 2012 LTRP identified gas fired
generation as one of several resource options to meet future capacity requirements that may be
required by the mid to late 2020s.

79.2  When would FEU expect FortisBC to determine whether or not a gas fired power
generating station would be undertaken?

Response:

The decision to proceed with a gas fired generating station depends on several factors including
changes in forecast load requirements and forward market power prices compared to the cost of
building a power generating plant. FBC will continue to evaluate resource options and load
requirements in future resource plans. Given the current forecast timing of the project, FBC
does not expect to begin planning for this project within the next five years.
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80. Reference: FEU Exhibit B-1, page 120

Cache Creel/Ashcrofi Lateral has been dentfed o have insufficient capacity to meet the
forecast demand throughout the 20 year planning honzon

80.1 When would the Cache Creek/Ashcroft lateral expect to reach a capacity
constraint?

Response:

Natural gas supply into the Cache Creek/Ashcroft lateral is from a tap on Spectra’s mainline.
The FEU have identified that with the minimum contractual tap pressure from Spectra there is
sufficient capacity beyond the 20 year planning horizon for all core customers of the lateral with
the exception of one large volume customer. This large volume customer is able to fully utilize
the available capacity of the lateral when the tap pressure approaches the minimum contractual
value. The FEU have an agreement in place with this customer to ensure the demand on the
lateral remains within its capacity.

Current forecasts indicate little foreseeable growth of core customers on this lateral over the
next 20 years. The FEU believe the current measures in place to monitor and manage demand
on this lateral within the available capacity can avoid the need for pipeline capacity expansion
indefinitely.
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81. Reference: FEU Exhibit B-1, page 121

FEI has identified Revelsioke's satelite propane sysiem as a potential opportunity to convert the
community from propane to natural gas. FEI has conducted an internal pre-feasibility study on
using LNG from Tilbury for a possible conversion from propane to natural gas using a satellite
LNG station al Reveisicke. Afler converiing the existiing propane distribution system 1o enable
natural gas transmission, this off-gnd LNG siorage facility would accept shipments from Tilbury,
re-gasify the LNG and then send # into Revelsioke's distribution network. The pre-feasibility
analysis indicated that there could be a benefit 0 customers from converting to natural gas due
to a lower cosi of service and potential for a sustained lower delivered commaodity price. The
study focused on economic estimates and evaluations however, and did not identify specific
challenges associated with converting from propane io natural gas. FE! will conduct further
intemal studies 0 refine conversion costs, revew land availabidity and the logistics of
transporting LNG infrastructure, and will also consult with Revelstoke stakeholders FEl is

planning to further examine the integration of this potential LNG opportunity with an overall LNG
market assessment

81.1 Please outline the costs and benefits that were identified to residential,
commercial and industrial customers in the pre-feasibility study.

Response:

The costs identified in the pre-feasibility study were costs for LNG transport, storage, and re-
gasification infrastructure, as well as upgrades to the propane distribution system and customer
appliances. The FEU’s conversion of the Whistler propane system to natural gas in 2009 was
used as a baseline to calibrate estimated conversion costs for Revelstoke.

The benefits identified were as stated in the preamble in terms of reduced rates for service.

The magnitude of the net benefit is sensitive to assumptions used for future commodity price
increases, as well as cost estimates described above. A further refinement of the assumptions
used in the prefeasibility study is currently underway, with a view to increasing the certainty
around any benefits that could be passed on to customers in Revelstoke.
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82. Reference: FEU Exhibit B-1, page 123

in the 2010 LTRP, the Utilities stated that they had embarked on a plan o enhance their assel
management practices in order fo be able o befier manage the impacts of aging assets.™
Through this exercise, the Utiities have gained a befler undersianding of asset condition and
the impact of age, and have realized that age = not the causal factor that affects the probability
of asset failure. Rather, the probability of fallure is defermined by the presence of threats such
as corrosion or natural forces which act on the pipe. For example, comosion i depandent on
factors including coating and mitigating measures such as cathodic protection. Steel pipe that is
properly coated and has eflective cathodic protection has ttle threat of comosion and can last
vifually forever. Polyethylene pipe was expected o last 35 10 40 years when it was first
installed n the earty 1980s, however, samples of such pipe of this age remowved from service in
2011 were tested by an independent aboratory and showed no degradation in performance
Thus, an assel's nsk i dependent on the présence of threat faclors which the assel
management project team identified through Merature, expenence and expert knowledge. This
approach ensures that the FEU's resources are allocated 1o where they are most effective at
mitigating threats o pipe condition, which thereby manimizes the cost-effectveness of each
doliar spent and optimizes the service life of assets

82.1 Has the FEU's understanding of threats, probability of failure and expected asset
life resulted in an expectation of lowered costs for maintenance and asset
management than were anticipated prior to undertaking the exercise? Please
provide a high level discussion of the changes in management practice that will
arise as a result of the improved understanding.

Response:

Costs for maintenance and asset management were (and still are) anticipated to change as a
result of increased understanding of threats, probability of failure and expected asset life. The
FEU believe that over the long-term, maintenance and asset management costs are likely to
decrease, but over the near term are more likely to increase as opposed to decrease. The shift
in philosophy to a more proactive nature and longer term view requires additional resources,
especially over the near term, to enable the FEU to develop, implement, and support long-term
plans. At the same time, as the FEU replace and/or upgrade assets considered high (relative)
risk, it is expected there will be an overall reduction in the risk profile of its systems. As the
overall risk profile of the systems are lowered, the likelihood of exposure to costs associated
with responding to unplanned work (such as corrective repairs, emergency situations, or
potentially even catastrophic events) will also decrease, as that work will be undertaken in a
planned and managed manner (i.e. proactively replacing assets prior to failure or damage).
Therefore, there are expectations of both increasing and decreasing maintenance and asset
management costs arising as a result of the FEU enhanced asset management practices. And
while over the long-term those costs are expected to decrease, the extent and timing of that
decrease is uncertain. The FEU are confident, however, that through gaining a better
understanding of threats, probability of failure, and expected asset life, the FEU have developed
a relative risk framework that assists in the development of appropriate sustainment programs
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that minimize costs and ensure the ongoing safety and reliability of the natural gas delivery
system.

82.2 Please provide the studies of this Revelstoke potential which have been done to
date.

Response:

A pre-feasibility study to assess the opportunity for conversion of the Revelstoke propane
system to natural gas is currently being prepared for internal review. Should FEI decide to
proceed with the project, any internal studies would be included as part of the regulatory
approval process, and would be available for review at that time.
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83. Reference: FEU Exhibit B-1, page 125

The FEU LTSP team has identified a imited number of high priority sustanment issues on the
Lower Mainland IP Sysiem and the Coastal System. While projects at FEU are typically
identified, budgeted and executed as discrele assets, in reality, the natural gas delivery system
i5 a senes of miegrated assels and changing one assel impacis others. Comespondngly
planning projects and assessing the reguirements for those projects must be done at a system
level instead of at the assat level This is especially true for the complex system in the large

83.1 Please provide an example of how changing one asset would impact others.

Response:

An example of how changing one asset would impact others is the replacement of a higher
pressure gas line. When replacing a higher pressure gas line, factors such as pipe diameter
and operating pressure are considered. Maintaining the existing operating pressure on the new
gas line may not have any impact on other attached assets, such as stations, however an
increase in operating pressure to accommodate a smaller diameter new gas line may require
modifications to existing stations to ensure the continued safe, reliable delivery of natural gas.

83.2 Would FEU undertake to make several projects at once as a result of the
integration, or would they continue to be kept separate. Please explain.

Response:

The FEU view its natural gas delivery system as a series of integrated assets. When projects
are identified and developed for a particular asset or assets, further analysis typically
determines whether or not any other assets may be impacted through that project, and if they
are, the extent to which they may be impacted. It is through this process that opportunities to
undertake several projects at once may be identified. Further analysis would then determine
the feasibility of carrying out the projects concurrently, and whether or not design, construction
or other infrastructure efficiencies may be achieved in doing so. In some cases, the FEU may
deem it to be in the best interests of its customers to undertake several projects at once, while
in other cases the FEU may deem it in the best interests of its customers to continue to keep
execution of those projects separate.
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1 84 Reference: FEU Exhibit B-1 page 127

Nichol to Rosbuck pipaline loop. Although the Fraser Gate seismic upgrade project is listed
below with an estimated at $3 1o 54 million (therefore under the $5 millkon CPCN threshold), it is
included here as i s an integral part of the assessment of the Lower Mainland natural gas
delivery system. Additional inspection and analysis must beé conducted before determining an
appropriate course of action for Bums Bog

T62 mm Fraser Gate | High risk of faliure from seismic movemnent. Options 0 enable work on
IP Pipshne Analysss indcates &ther replacement OF SSISMIC uDgrads
stabilization of 700 m of the TE2 mm o+ |ngtall a temporary bypass
pipeine & requined  However, Coguitiam (et techrecally feamble due
system capacity must be mproved belore o A raitway obetruchon |
addressng seammic nsk s Reinforcel increass back-
feed capacity through the
Coquitiam 508 mm pipeline
Estmaled cost 53 10 54 million
This project s only feasible
with increasad capacity through
the Coquitiam Gate IP pipsline

84.1 Please confirm or otherwise explain that the costs for the Fraser Gate seismic
upgrade will not be included in a CPCN application or as a portion of another
CPCN.

o ~NOoO Ok W

Response:

9  Current cost estimates for the Fraser Gate IP Pipeline seismic upgrade are in excess of $5
10  million which is above the threshold that would necessitate a CPCN application. The FEU are
11  currently evaluating other alternatives to address this seismic risk while minimizing overall
12  estimated project cost. Once this options analysis has been completed and if the identified
13  solution is above $5 million, the FEU will evaluate whether to file as a standalone CPCN
14  application or to be incorporated as a portion of another CPCN.

15
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Michol 1o Cogquitiam Inbme ppoe mepechons ae reguied « Loop Michol to Port Mann
betwesn Fergusson Stabon and Port Mann with 914 mm pipeline

St Estimated cost $24 milion
+« Move the 610 mm receiver
from Férgusson Staton 1o
Fort Mann. Esbmated cost
33 mullson

85.1 Is moving the receiver from Fergusson Station to Port Mann only required s as a
result of the Loop Nichol to Port Mann pipeline or is it required independently as
well.

Response:

The FEU confirm the requirement to move the receiver from Fergusson Station to Port Mann is
independent of the looping of the Nichol to Port Mann pipeline. Moving the receiver from
Fergusson Station to Port Mann will enable the in-line inspection of an additional 1800 metres of
the 610mm pipeline between Nichol and Port Mann that traverses a residential area. This will
help ensure the continued safety and reliability of this portion of the transmission system.

85.2 Please explain what other system upgrades are or may be related to the Fraser
Gate Upgrade.

Response:

To ensure the safety and reliability of the system downstream of the Fraser Gate Station, the
Fraser Gate IP Pipeline seismic upgrade must be undertaken regardless of other system
upgrades that are being considered. However, replacement of the 508mm IP Pipeline running
through Coquitlam, Burnaby and Vancouver, with one of greater capacity, would facilitate
undertaking the Fraser Gate IP Pipeline seismic upgrade.



& FORTISBC _ - Appleatl _
Response to Commercial Energy Consumers Association of British Columbia (CEC)

OOk, wWw N

o

10
11

12
13
14
15
16

17

18
19

20
21
22
23
24

25

26

FortisBC Energy Utilities (FEU or the Companies) Submission Date:
2014 Long Term Resource Plan (the Application) June 19, 2014

Page 188

Information Request (IR) No. 1

86. Reference: FEU Exhibit B-1, page 140

environment creates opportunities for longer term strategies. In the future, these could include
consideration of longer term instruments of lools, such as fixed price purchases of investment in
natural gas reserves. Not only do these provide long term cost cerainty and help provide
stability in rates, bul they also ensure security of supply for cusiomers

86.1 Please explain how investment in natural gas reserves would provide price
protection to customers relative to declining costs of alternative energy sources.

Response:

As discussed in the response to BCUC IR 1.60.1, a discussion on the potential benefits of
investment in natural gas reserves will be included in the FEU’s Price Risk Management Review
Report expected to be filed with the Commission in mid-2014.

86.2 Please provide an approximate timeframe in which FEU would consider
investment in natural gas reserves.

Response:

Please refer to the response to CEC 1.86.1.

86.3 What changes would be necessary, if any, to the utility and regulatory model if
FEU were to invest in natural gas reserves. Please explain.

Response:

Please refer to the response to CEC 1.86.1.
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87. Reference: FEU Exhibit B-1, page 153

Energy Efficiency Technologies

The impacl of introducing and implementing programs that shift the market adoption of enargy
efficient technology has been addressad in the Companies’ CPR and subsequent long term
EEC planning analysis presented n Section 4 2 Figure 4 3 shows the results of thal analysis
by scénano. Although the FEU have not identified the exient of market transformation that will
occur for each measure or lechnology. the analysis results do represent an estimate of the
amount of energy effickiency that can be achieved by the Companies over the planning honzon

87.1 Please explain why FEU did not address the issue of technology improvements
occurring outside EEC planning.

Response:

The FEU have addressed technology advancements outside of EEC planning. The quoted
excerpt is taken from Section 8.2 of the 2014 LTRP which provides a summary description of
how the FEU have addressed the issue of Market Transformation within the plan—both within
and outside of EEC planning. Other areas in which the FEU explored the extent of market
transformation enabled by technology improvements are in NGT, renewable thermal energy,
industrial demand and technologies that improve the efficiency of natural gas use.

By incorporating a range of examples of technology improvements that could either reduce or
increase the demand for natural gas, the FEU have assessed the impact of different
assumptions on market transformation in the 2014 LTRP.
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FEU 2014 LTRP CEC IR1 Attachment 52.1

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 70.1 715 73.0 74.4 75.9 77.4 79.0 80.5 82.2
Medium Trucks 24.4 24.9 25.4 259 26.4 26.9 275 28.0 28.6 29.2 29.7 30.3 30.9 31.6 32.2 32.8 335 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 51 52 53 55 5.6 57 5.8 59 6.0 6.1 6.3 6.4 6.5 6.6 6.8
School Buses 16 16 17 17 17 18 18 18 19 19 2.0 2.0 2.0 2.1 2.1 22 2.2 2.2 2.3 2.3 2.4 2.4 25 25
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 69.7 711 725 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 1518 154.8 157.9 161.1 164.3 167.6 171.0 174.4 177.9 181.4 185.1 188.8 1925 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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FEU 2014 LTRP CEC IR1 Attachment 55.2

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 70.1 715 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 26.9 275 28.0 28.6 29.2 29.7 30.3 30.9 31.6 32.2 32.8 335 34.2 34.8 355 36.3 37.0 37.7 385
Urban Transit 43 4.4 4.5 4.6 4.7 4.7 4.8 4.9 5.0 5.1 5.2 53 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 17 1.7 18 18 18 1.9 1.9 2.0 2.0 2.0 21 21 22 2.2 22 2.3 23 2.4 24 25 25
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 69.7 711 725 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 1375 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 2126 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 0.51 111 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%
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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%









