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December 22, 2022

Residential Consumer Intervener Association
c/o Midgard Consulting Inc.

Suite 828 — 1130 W Pender Street
Vancouver, B.C.

V6E 4A4

Attention: Mr. Peter Helland, Director
Dear Mr. Helland:

Re: FortisBC Energy Inc. (FEI)
2022 Long Term Gas Resource Plan (LTGRP) — Project No. 1599324

Response to the Residential Consumer Intervener Association (RCIA)
Information Request (IR) No. 1

On May 9, 2022, FEI filed the LTGRP referenced above. In accordance with the amended
regulatory timetable established in British Columbia Utilities Commission Order G-287-22 for
the review of the LTGRP, FEI respectfully submits the attached response to RCIA IR No. 1.

In its responses, FEI has identified responses which were provided by, contributed to, or
developed with its consultants, the Posterity Group, Guidehouse and ICF Consulting Canada
Inc. (ICF Consulting).

For convenience and efficiency, if FEI has provided an internet address for referenced
reports instead of attaching the documents to its IR responses, FEI intends for the
referenced documents to form part of its IR responses and the evidentiary record in this
proceeding.

If further information is required, please contact the undersigned.

Sincerely,

FORTISBC ENERGY INC.

Original signed:

Diane Roy

Attachments

cc (email only): Commission Secretary
Registered Parties
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1 A Planning Environment

2 1. Reference: Exhibit B-1 Plan p.2-3to 2-5

3 Federal Legislation and Requirements

4 On page 2-3 of its Plan, FEI states: “However, while natural gas is one of the most

5 widely used fuels in Canada, there is no specific federal climate policy direction on the

6 future of the gas delivery system.”

7 On page 2-4 of its Plan, FEI states: “This means that there is currently no federal

8 mandate for gas utilities to decarbonize their fuel and signals that there is no longer-term

9 vision for the low-carbon solutions delivered by the gas system as part of the federal
10 government’s overall approach to climate action, despite the merits of this approach to
11 decarbonization.”
12 1.1 Are there any federal regulations or requirements that put an obligation on FEI
13 (as opposed to its customers) to reduce GHG or otherwise hold FEI accountable
14 for the emissions of its customers? If so, please itemize.
15

16 Response:

17 No, there are no existing or proposed federal regulations or mandates that obligate FEI to
18 reduce GHG emissions or otherwise hold FEI accountable for the emissions of its customers.

19
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2. Reference: Exhibit B-1 Plan p.2-7 to 2-9
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Provincial Legislation and Requirements

On page 2-7 of its Plan, FEI states: “the provincial government has intensified its efforts
to address climate change through a variety of policies, measures and proposals
discussed below, which suggest that both electrification and the decarbonization of the
gas system are key strategies to meet the provincial government’s climate goals. The
depth and intensity of measures reflects that, while BC has made progress to reduce the
carbon intensity of its economy, it is not on pace to achieve its 2030 target of a 40
percent reduction from 2007 levels. Therefore, further initiatives are underway to
accelerate climate action, which create new opportunities and challenges for FEI and its
customers.”

2.1 Identify which provincial Acts and regulations hold FEI accountable for GHG
emissions or emission reductions.

Response:

Although FEI expects the GHGRS will provide accountability for GHG emissions reductions in
the buildings and industrial sectors at some point in the future, there are no existing acts or
regulations that obligate FEI to reduce its scope 3 GHG emissions.

However, there are various regulations that put requirements on individual stations or systems
such as provincial methane regulations. The Climate Change Accountability Act sets legislated
targets to achieve sectoral GHG reductions by 2030, which will require concerted effort by FEI
to achieve; however, no statutory obligation, mandate or other measure is included in the act
that makes FEI accountable for achieving the target.

On page 2-8 of its Plan, FEI states: “The Roadmap, includes ambitious measures that
place FEI at the forefront of the global energy transition. It is also anticipated to have a
significant impact on FEI's customer rates, competitiveness and throughput.”

2.2 Confirm whether the Roadmap provides any guidance with respect to its
expectations on the impact on gas supply or gas distribution rates.

221 If confirmed, provide the relevant guidance.

Response:

The CleanBC Roadmap provides guidance on the overall GHG reduction obligation it intends to
place on natural gas utilities through the GHG emissions cap on natural gas utilities (i.e. the
GHGRS). The emissions cap aims to reduce GHG emissions associated with energy delivered
by natural gas utilities to the buildings and industrial sectors by an aggregate 47 percent below
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2007 levels by 2030. The CleanBC Roadmap does not provide any further guidance on how this
will impact gas supply or distribution rates.

On page 2-9 of its Plan, FEI states: “The GHGRS is the first of its kind in Canada, and
will mandate FEI to invest in carbon saving technologies and solutions to displace
natural gas consumption by 2030. As described in the report, ‘the cap will be set at
approximately 6 Mt of CO2e per year for 2030, which is approximately 47 percent lower
than 2007 levels.” The GHGRS would require a GHG reduction of approximately 5.5 Mt
of CO2e, which is equivalent to displacing approximately half of the natural gas delivered
by FEI.”

On page 9-3 of its Plan, FEI states: “The Province’s Clean BC Roadmap states that the
GHGRS emissions cap on gas utilities will be approximately 6 Mt CO2e in 2030.
Accounting for the fact that FEI is not the only gas utility in BC, the portion of the cap that
applies to FEI is estimated to be 5.7 Mt CO2e.”

2.3 What are the consequences to FEI if it exceeds the GHGRS cap of 5.7 Mt?

Response:

Details on compliance and consequences of non-compliance with the GHGRS have not yet
been provided by the provincial government.

24 If the Province has provided any additional details on the GHGRS, please
provide them.

Response:

While FEI has engaged in discussion with the Province on the goals and design of the GHGRS,
the Province has not yet determined the details of the GHGRS. As such, FEI is unable to
provide any additional details at this time.

2.5 How will FEI's expansion to serve Woodfibre LNG and other LCT uses affect
FEI's ability to meet the cap?



FortisBC Energy Inc. (FEI or the Company) Submission Date:
2022 Long Term Gas Resource Plan (LTGRP) (Application) December 22, 2022
((6 FORTIS BC Response to Residential Consumers Intervener Association (RCIA) Information Request Page 4
(IR) No. 1

251 Will the added compression and fugitive emissions from Woodfibre LNG
negatively affect FEI's compliance with the cap?

Response:
5 Please refer to the response to RCIA IR1 8.1.
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1 3 Reference: Exhibit B-1 Plan p.2-16
2 Municipal By-Laws and Requirements
3 On page 2-16 of its Plan, FEI states: “Along with these commitments, a growing number
4 of local governments are implementing changes to their building codes63, planning
5 guidelines, and zoning bylaws in order to reduce GHG emissions in new building
6 construction projects and in some cases with existing building retrofits and
7 improvements.”
8 3.1 Do any municipal regulations or by-laws preclude FEI from connecting new
9 customers or supplying natural gas to customers?
10 3.1.1 If so, please identify the municipalities and briefly summarize the by-
11 laws that limit FEI's ability to distribute gas.
12

13 Response:

14  Yes; there are municipal regulations that will preclude FEI from connecting new customers or
15 supplying natural gas to customers. Please refer to the response for BCUC IR1 4.1 for a
16 discussion on the regulations, bylaws and measures impacting FEI's ability to connect
17  customers.

18
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B. Clean Growth Pathway

4. Reference: Exhibit B-1 Plan p.3-16; Appendix D-3 p.3
Hydrogen Blending

On page 3-16 of its Plan, FEI states: “The unique physical, chemical, interchangeability,
and utilization characteristics when compared to conventional natural gas may limit
hydrogen gas as a drop-in replacement fuel, beyond a percentage blend expected to be
in the concentration range of 2 to 20 percent by volume. As hydrogen is less dense, it
will require somewhat larger pipes and more compression to deliver similar amounts of
energy.”

On page 3 of Appendix D-3 of its Plan, FEI states: “Hydrogen has a heating value of
12.1 MJ/m3. As a result, if hydrogen is directly substituted for natural gas, around three
times the volume of hydrogen must be delivered to customers to meet the same energy
delivery of unit volume of natural gas.”

4.1 What is the reduction in transmission pipeline capacity that would result from
utilizing a 20% blend of H2? Is this the same capacity reduction as for distribution
pipelines?

Response:

FEI has analyzed select segments of existing transmission pressure pipeline systems and
select distribution networks to understand the potential impact to capacity when operating on
different hydrogen blend levels. FEI's analysis indicates that there are multiple factors at play
when determining actual capacity requirements to blend hydrogen. Utilizing up to 20 percent
hydrogen would require additional detailed analysis of each system to ensure distribution
pressure networks and transmission systems would retain the necessary capacity.

Sample Technical Analysis

As outlined in the technical analysis discussion provided here using the same approach that
was used in developing Table D3-1 in Appendix D-3 of the Application, and carefully selecting
simple pipe segments and setting conditions where the limiting constraint remains consistent in
each case, a 20 percent blend of hydrogen would result in a reduction of energy capacity of
approximately 7 percent in both systems compared to a O percent hydrogen scenario. However,
there are a variety of parameters that may constrain or define pipeline capacity based on the
operating conditions and configuration of the system. It can be misleading to apply a
generalization of changes in capacity to transmission or distribution systems. Increasing the
hydrogen content in a pipeline tends to decrease the energy delivery capacity but increase the
resulting gas velocity and volumetric throughput. While a pipe flowing natural gas with no
hydrogen may be constrained by the minimum delivery pressure at the delivery point, a blend
of, 20 percent hydrogen for example, could cause the pipe to be constrained instead by high
gas velocity. Table D3-1 in Appendix D-3 of the Application illustrates this difference with a
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comparison (using 100 percent hydrogen) defining the pipeline energy delivery capacity based
on different limiting constraints. Gas properties used in gas flow equations can change with
hydrogen blends as well. Transmission systems will operate over a broader range of pressure
(spanning thousands of kPa) than in distribution systems (spanning hundreds of kPa), and, as a
result, shifts in constraints as described above may be more likely to occur, and the effect of
variation in physical properties affecting flow may contribute to some small changes in capacity
in a transmission system that would not be noticed in a distribution system. Additionally,
distribution systems are typically very interconnected, and the system itself does not have
overall capacity that can be easily quantified. This is because capacity constraints are localized
and sensitive to the distribution of demand in the network, so a change in blend percentages
may trigger capacity constraints in some systems more than others.
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1 C. Demand Forecast

2 5 Reference: Exhibit B-1 Plan p. 4-5

3 At page 4-5 of its Plan, FEI provides Figure 4-2:

Figure 4-2: Long-Term Residential Customer Forecast by Region'™
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5.1 Please explain the assumptions were used by FEI to generate these figure,
including:

51.1 cost of natural gas (and volumes) by year,

5.1.2 cost of Renewable gas by product (and volumes) by year;

© oo N oo b

10 Response:

11  The residential customer forecast is based on the most recent actual customer additions data
12  for single- and multi-family residences. The impact of gas prices is assumed to be intrinsic in the
13 historical data used. The forecast of future single- and multi-family net customer additions is
14  then calculated based on single- and multi-family housing starts growth rates as forecast by the
15 Conference Board of Canada. For more information, please refer to the response to BCUC IR1
16 11.1. FEI's response to BCUC IR1 14.3 discusses why critical uncertainties, such as gas prices,
17 are examined in FEI's end use demand forecast modelling and not through the customer
18 forecast.

19
20

21
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1 5.2 Do these projections consider the impacts on customer counts of municipalities
2 that have enacted policies that restrict natural gas installations for new homes? If
3 yes, please discuss how. If no, why not?
4
5 Response:
6  Please refer to the response to BCUC IR1 14.3.
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6. Reference: Exhibit B-1 Plan p. 4-9; Exhibit B-1 Plan, Appendix B-2, p. 11 End
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At page 4-9 of its Plan, FEI states: “In its Decision on the 2017 LTGRP, the BCUC
directed FEI to update its detailed analysis of the relative benefits and shortcomings of
its particular end use method as compared to other end use methods. The original
analysis for the 2014 LTRP was completed by Boreas Consulting Ltd. (Boreas). In that
study, Boreas concluded that almost half of the 30 surveyed North American entities use
end use models for all or part of their long-term forecasts and that FEI's end use model
compares well with other North American end use methods. The update to the Boreas
study for the 2017 LTGRP was conducted by Energitix Consulting. Energitix confirmed
that using an end use demand forecasting method remains a common practice among
gas and electric utilities, particularly those that are of a similar size and facing similar
challenges to FELI.”

6.1 Please confirm if Energitix's report discussed the effectiveness or accuracy of
End Use models.

Response:

Not confirmed. Assessing the effectiveness or accuracy of the end use forecasting models
against actual demand or comparing their accuracy and effectiveness to other forecasting
models was not an objective of the Energitix study. Please see Appendix B-2, Section 2,
Introduction, for a description of the study purpose.

6.2 Please describe FEI's process to calibrate their End Use model.

Response:

Please refer to the response to BCUC IR1 17.4.

6.3 Please describe steps, if any, that FEI (or their consultants) take to ensure inputs
to End Use models are objective or independently determined.

Response:

The following response has been provided by Posterity Group in consultation with FEI.
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FEI and its consultants ensure that inputs to the end use models are objective using the
following techniques and approaches:

e Calibration of models to actual consumption where appropriate;

e The independent consultant’s use of engineering judgement and experience in other
jurisdictions to assess inputs for reasonableness; and

¢ Review and collaboration with internal and external stakeholders to develop a range of
settings for critical uncertainties to be included as model inputs.

In addition, FEI's approach to developing multiple scenarios is inherently objective. A range of
possible future states is examined rather than risking introducing bias by developing a single
forecast built on a single set of input assumptions.

These techniques and approaches are discussed below with respect to development of the
common base year, and the development of the Reference Case and scenarios.

Base Year

The base year is the foundation on which the rest of the model is built. The consultant calibrated
the base year to actual consumption data from the utility, to make sure the starting point for the
model was true to the energy consumption of real customers. The breakdown of facility-level
energy use into different end uses, with end use saturations, fuel shares, and unit energy
consumption, draws on data from sources such as the Residential End Use Survey. Many of
these sources are unique to the jurisdiction, but the consultant can draw on many years of
similar studies in other jurisdictions to benchmark the assumptions. The combination of
benchmarking, engineering judgment, and calibration to real consumption data ensures that the
base year assumptions are objective. The response to BCUC IR1 17.4 further discusses how
the base year is built and calibrated.

Reference Case and Scenarios

The Reference Case and other scenarios each involve assumptions for the future state of input
critical uncertainties, such as future energy or carbon pricing, customer growth, future policy
around fuel switching or codes and standards, considering the degree of uncertainty. FEI and its
consultants consider the best way to treat these uncertainties is to “bracket’” them and, in
collaboration with stakeholders, FEI discussed the likely range of trajectories each one may
follow. Several settings for each uncertainty were then developed, so that the range of potential
trajectories could be modeled.

Individual settings for critical uncertainties are not meant to be objective. Rather, they are meant
to represent a plausible future for the behavior of a metric (carbon price, for example) whose
future state is unknown. Taken together, the settings for a critical uncertainty are meant to
represent a plausible range of values for that metric into the future, under the conditions that the
utility might reasonably expect to face.
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The use of multiple scenarios representing a range of trajectories for the critical uncertainties is
meant to be an objective approach. A single forecast built on a single set of input assumptions
would risk producing results biased in one direction or another. The range of trajectories for
each input assumption is intended to capture a variety of viewpoints. Each scenario is modeled
at the same level of granularity and with the same attention to detail. No judgement is made
about the relative likelihood of each setting. In this way, the modeling process treats the input
choices objectively.

At page 11 of Appendix B-2 of the Plan, Energitix states: “Some of the leading
jurisdictions in energy efficiency policy and regulation have used end-use modeling since
the introduction of energy efficiency regulation over 20 years ago and continue to do so.
One of the energy planning entities that prepares its own long-term forecasts for the
state and the utilities in the state has used end-use forecasting since 1975.”

6.4 Please provide any data, information, and analysis that Energitix has or is aware
of regarding the accuracy and/or effectiveness of the end use modeling that has
been carried out in other jurisdictions since over the long term (e.g., the
referenced jurisdiction that has used it since 1975).

Response:

Please refer to the response to RCIA IR1 6.1. All of the information that Energitix obtained
while undertaking the study is contained in Appendix B-2 of the Application.
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Reference Case Demand

At page 4-12 of its Plan FEI provides Figure 4-5:
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RCIA notes that under this reference case, residential consumer demand is projected to
drop between 2019 and 2042, while commercial demand is projected to increase in the
same timeframe.

7.1 Please discuss the factors that materially differentiate residential demand and
commercial demand over this timeframe.

Response:

The following response has been provided by Posterity Group in consultation with FEI.

The rate of customer growth in the Reference Case is assumed to be higher in the commercial
sector than in the residential sector. The compound annual growth rate (CAGR) for residential
customers is forecast to be 0.53 percent per year between 2019 and 2042. In the commercial
sector, the CAGR for the number of customers for all rate classes is expected to be higher at
1.03 percent per year.

In the Reference Case, residential usage per customer (UPC) declines by approximately 1
percent per year, which follows a long-term trend. The result of this annual decline in UPC is a
decrease in residential UPC of approximately 20 percent between 2019 and 2042. This is
caused by several factors, including:

o New homes are assumed to meet up-to-date codes and have appliances that meet new
standards. They also have somewhat lower gas fuel shares for space heating and water
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heating, based on the residential end-use survey (REUS) findings for homes in the
newest vintage.

e In existing dwellings, space heating appliances, water heaters, and other appliances are
assumed to be replaced at their normal rate with new appliances that meet up-to-date
minimum energy performance standards. Using an assumption about the rate of
renovations, there are also improvements to the building envelope which also reduce
UPC.

In the commercial sector, average UPC in the Reference Case is assumed to change very little.
There are reductions in consumption per square metre of floor space (Energy Utilization Index
or EUI), due to new construction that meets the latest building codes and natural replacement of
space heating and water heating equipment with units that meet new minimum energy
performance standards. For example, between 2019 and 2042, EUI is expected to decrease by
approximately 0.6 percent per year in the average Rate Schedule (RS) 2 commercial building
and by approximately 0.7 percent per year in the average RS 3 commercial building. These
improvements are almost exactly offset by an average increase in floor space size. Although the
overall rate of customer growth in the commercial sector, stated above, is about twice as fast as
in the residential sector, some rate classes are forecast to grow much faster than others. The
number of RS 3 customers is expected to grow at an annual compound rate of 2.9 percent per
year while the number of RS 2 customers only grows at a compounded rate of 0.9 percent per
year. On average, RS 3 customers are over nine times as large as RS 2 customers, so the
average floor area of a commercial customer is growing in the Reference Case.

In summary, residential demand declines in the Reference Case because the assumed
decrease in UPC is greater than the assumed increase in customer numbers. Commercial
demand rises in the Reference Case because assumed improvements in EUI are roughly offset
by an increase in the average size of commercial customers and the substantial growth in
customer numbers.
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Reference: Exhibit B-1 Plan p.4-17, 9-3, 9-4, 9-5
Scenarios to Meet GHGRS Cap

On page 4-17 of its Plan, FEI states: “The Diversified Energy (Planning) Scenario sets
the planning context for FEI's 2022 LTGRP and the actions FEI will take over the next
four years to ensure it can meet customers’ energy needs over the planning horizon and
beyond. For the residential, commercial and industrial demand category, the Diversified
Energy (Planning) Scenario meets the BC GHGRS cap on carbon emissions for gas
utilities.”

On page 9-3 of its Plan, FEI states: “FEI expects these opportunities to result in a further
0.9 Mt CO2e reductions or more by 2030.”

On page 9-4 of its Plan, FEI states: “With these additional reductions, FEI reaches the
GHGRS 2030 cap on emissions. Figure 9-2, therefore, provides a comparison of the
different demand and supply inputs modelled for each scenario in terms of GHG
emissions reductions.”

On page 9-5, FEI provides a graph of the emissions reductions for the various scenarios
modeled in the development of the LTGRP.

Figure 9-2: GHG Emission Reductions (End Use) Modelled for the Reference Case and Alternate
Scenarios - Residential, Commercial and Industrial Customers

Mt CO2e

Upper Bound — Deep Electrification

Prnce-Based Regulation

Economic Stagnation s+« @+ Diversified E nergy (Flanmng)

8.1 Explain whether the Diversified Energy (Planning) Scenario requires the
development of Pillars 3 and 4 of the Clean Growth Pathway in order to meet the
GHG Reduction Standard emissions cap.
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Response:

The proposed GHGRS cap only applies to GHG emissions from FEI's residential, commercial
and industrial customers, as the standard only applies to the buildings and industrial sectors.
Therefore, GHG emission reductions related to Pillars 3 and 4 (LCT and global LNG,
respectively) will not count towards the GHGRS emissions cap target. While GHG reductions
achieved through Pillars 3 and 4 of the Clean Growth Pathway will likely not count toward
compliance with the GHGRS, there is still benefit to FEI's ratepayers of continuing to serve
these markets and generating GHG abatement in BC and globally. The policy and market
imperative to reduce GHG emissions across all sectors of the economy will continue to increase
in ambition. Providing low-carbon solutions in as many sectors as possible will help diversify the
use of FEI's infrastructure and investment. These activities will benefit customers in ensuring
that FEI's infrastructure will continue to be used through the clean energy transition and will lead
to lower costs for all ratepayers using the system.

8.2 Explain whether a scenario with Pillars 1 and 2 of the Clean Growth Pathway,
with FEI implementing the DSM measures and low carbon fuels modeled in the
Diversified Energy (Planning) Scenario, is able to meet the GHGRS emissions
cap (with the additional reductions described in Section 9.2.1.4).

Response:

Pillars 1 and 2 of the Clean Growth Pathway could enable FEI to meet the GHGRS emissions
cap, as explained in Section 9.2.1.5 of the Application. Please also refer to the responses to
BCUC IR1 71.7, 72 series and 74.2, that discuss emission reduction initiatives and supporting
calculations FEI is undertaking to meet the proposed GHGRS emissions cap.

8.3 Provide a version of Figure 9-2 with the GHG emissions reductions from the
Diversified Energy (Planning) scenario but without any contribution from Pillars 3
and 4 of the Clean Growth Pathway. If FEI is unable to model these emissions
reductions, then describe the approximate reductions in relation to the other
scenarios shown in Figure 9-2.

Response:

Figure 9-2 in the Application, and cited in the preamble, already provides the scenario described
in the information request as it represents GHG emissions reductions from residential,
commercial and industrial customer groups. These reductions are achieved through Pillars 1
and 2 only. Pillars 3 and 4 of the Clean Growth Pathway are not factored into Figure 9-2.
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9. Exhibit B-1 Plan, Appendix B-3 p. 6
Rate Schedule 23 Forecast
At page 6 of Appendix B-3 of its Plan, FEI provides Figure B3-5:
Figure B3-5: Customer Forecast Parameters — Rate Schedule 23
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9.1 Please comment on and explain the apparently sudden change in the trend
displayed on Figure B3-5 (i.e. from a sharp decrease between 2016 and 2019, to
an increasing trend in the forecast period).

Response:

The steep decline of customers in Rate Schedule 23 was due to the significant increase in
Transportation Service customers returning to the bundled service following the T-South
Incident. As discussed in Section 6.2.4.2 of the Application, 42 percent (900 transportation
service customers) provided notice to FEI of their intention to return to bundled service as of
November 1, 2019.

As described in Section 1.1.1.2 of Appendix B-1, and to offset the impacts of rate-switching on
the customer forecast, customers in Rate Schedules 3 and 23 were forecast as a single group.
The resulting customer forecast was then proportioned between the two classes based on the
2019 year-end actual customer count. Therefore, because of the recent upward trend in Rate
Schedule 3 customers (illustrated in Figure B3-4) and the upward trend in Rate Schedule 23
customers up to 2016, this method results in a forecast upward trend for Rate Schedule 23
customers.
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1 The forecast growth trend is similar to the trend observed from 2010 to 2015. FEI considers
2  that the forecast is reasonable.

3
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10. Exhibit B-1 Plan, Appendix B-3 p. 7-8
Price Elasticity

At page 7 of Appendix B-3 of its Plan, FEI states: “The natural gas market price
forecasts are based on an average of the market price forecasts provided within the
Northwest Power and Conservation Council (NPCC) 2021 Eighth Power Plan (2021
Power Plan) and the long-term North American Gas Market Outlook from IHS Markit
(IHS), released in February 2021.

The Reference trajectory is based on expectations for natural gas prices, with prices
increasing most years as demand increases due to LNG exports from BC and coal plant
retirements in the PNW. The high and low-price trajectories provide reasonable
extremes of possible future prices. The high trajectory assumes rapid world economic
growth, increasing the demand for natural gas supplies. The low trajectory assumes
slow economic growth with reduced demand for natural gas in favour of lower-carbon
renewable energy sources.”

At page 8 of Appendix B-3 of its Plan, FEI states: “FEI and FBC collaborated to develop
their long-term carbon pricing trajectories by consulting internal and external subject
matter experts. The resulting carbon pricing planning trajectory takes into account the
Canadian federal carbon pricing backstop mechanism.

The trajectories were determined early in the LTGRP planning process and have been
validated by the LTGRP RPAG and reviewed by the LTGRP stakeholders (in the RPAG
and FEI's community engagement workshops).”

10.1 Please confirm if FEI's forecasts for natural gas and carbon pricing are using
price elasticity in deriving the results.

10.1.1 If yes, please provide details of these calculations.

Response:

The following response has been provided by FEI in consultation with Posterity Group.

FEI's forecasts for natural gas pricing are based on the third-party sources outlined in the
preamble to this question. FEI's forecasts for carbon price are based on consultation with
internal and external subject matter experts, in collaboration with FBC.

The long-run price elasticity of demand for natural gas was used in modeling the two price-
driven fuel switching critical drivers for the LTGRP demand forecast scenarios: carbon price and
natural gas price. The approach to modeling these critical drivers has been described in the
response to BCUC IR1 27.6.
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1
2 10.2 Please comment on how the price elasticity treatment varies between natural gas
3 and carbon pricing.
4
5 Response:
6  The following response has been provided by Posterity Group in consultation with FEI.

7  The price elasticity treatment does not vary between natural gas and carbon pricing. The same
price elasticity of demand value is used to estimate changes in gas consumption resulting from
9 changes in carbon prices and changes in gas prices.

(o]

10 In other words, if an increase in commodity price or an increase in carbon price results in the
11 same change in price per GJ, the model’s response with respect to gas demand is the same.

12
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DSM

Reference: Exhibit B-1 Plan p.5-41; Appendix C-3 p.5
Non-Pipe Solutions to Peak Demand Constraints

On page 5-41 of its Plan, FEI states: “To help meet this directive, FEI commissioned ICF
to update its review of the state of the North American gas utility industry in exploring
opportunities and implementing DSM programs that could potentially replace or defer
infrastructure. ICF’s report, titled Non-Pipe Solutions Status Update, is found in
Appendix C-3. Non-pipe solutions are non- traditional and/or demand-side solutions that
may be used to defer investment in the gas distribution system infrastructure. These
non-traditional investments may include approaches such as energy efficiency, natural
gas demand response, decarbonization approachesl174 and others. The report focused
on demand-side non-pipe solutions, through a review of jurisdictions with relevant non-
pipe solutions activity. The report highlights that there is only modest experience to date
with implementing non-pipe solutions projects to address peak demand constraints, but
interest is starting to grow, especially in response to decarbonization activities.”

On page 5 of Appendix C-3, ICF states: “The majority of the relevant pilots that ICF
identified have been implemented by utilities in NY State... ICF’s research suggests that
the majority of NPS pilots have tested NGDR technologies. This has included direct load
control of smart thermostats to reduce space heating loads during peak demand periods.
Some utilities have also piloted behavioural NGDR programs in large commercial and
industrial buildings... ICF identified some recent progress with regards to NPS both in
New York State and in other jurisdictions, mostly as NPS are increasingly being
considered as a novel component of reformed long-term natural gas infrastructure
planning in the context of long-term decarbonization strategies.”

In 2017 and 2020, Consolidated Edison of New York issued requests for proposals or
information for non-pipe solutions to address capacity constraints. These are found at
the following links:

https://www.icf.com/insights/energy/non-pipeline-solutions

https://www.coned.com/-/media/files/coned/documents/business-partners/business-
opportunities/non-pipes/non-pipeline-solutions-to-provide-peak-period-natural-gas-
system-relief-rfi.pdf?la=en

11.1 Identify the natural gas demand response technologies that have been tested in
New York (as referenced above) and provide a summary of the results of these
tests and pilot projects.

Response:

The following response has been provided by ICF Consulting.


https://www.icf.com/insights/energy/non-pipeline-solutions
https://www.coned.com/-/media/files/coned/documents/business-partners/business-opportunities/non-pipes/non-pipeline-solutions-to-provide-peak-period-natural-gas-system-relief-rfi.pdf?la=en
https://www.coned.com/-/media/files/coned/documents/business-partners/business-opportunities/non-pipes/non-pipeline-solutions-to-provide-peak-period-natural-gas-system-relief-rfi.pdf?la=en
https://www.coned.com/-/media/files/coned/documents/business-partners/business-opportunities/non-pipes/non-pipeline-solutions-to-provide-peak-period-natural-gas-system-relief-rfi.pdf?la=en
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Please refer to Section 4.1 of the ICF Report,® which provides an overview of natural gas
demand response (NGDR) pilots, and Appendix A of the ICF Report, which provides additional
details on each pilot. The ICF Report includes references to the relevant pilot program filings.
The ICF Report notes that several New York utilities have run NGDR pilots focused on direct
load control of smart thermostats. Further, New York utilities have piloted behavioural NGDR
programs that have relied on notifications of demand response events or marketing by emails
and other communication channels to facilitate reductions in peak demand through manual
adjustments to gas-fired equipment at the facility level. FEI is also aware that Consolidated
Edison Inc. (ConEdison) has tested direct load control with advanced water heater controllers.
The associated report was filed after the ICF Report was completed.?

11.2 Summarize the results of the Consolidated Edison requests for proposals in
terms of the approaches or technologies selected for implementation.

Response:

The following response has been provided by ICF Consulting.

The results of the ConEdison requests for proposals in terms of the approaches or technologies
selected for implementation are discussed in the ConEdison reports on the demand response
programs that came out of these requests for proposals.

To summarize, two programs emerged from the proposals. The first is described as a
performance-based demand response offering for gas customers using firm gas delivery
service, who can curtail gas consumption or reduce gas usage by switching to electricity or
steam during calls for curtailment. The pilot programs primary focus is on commercial and
industrial gas customers and multi-family buildings with centralized gas heating systems. The
second program was described as a direct load control gas demand response offering with a
residential-focused component of the demand response pilot. Participants in this offering use wi-
fi enabled thermostats (i.e. smart thermostats) which control heating equipment and reduce gas
demand at times of critical system need. Links to these reports on the demand response
programs are provided below:

e ConEdison, Updated Gas Demand Response Report on Pilot Performance — 2019/2020,
Case 17-G-0606 and Case 14-E-0423, Oct. 28, 2020, available at:
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefld={7FA119BD-
B04D-4378-95A3-BB26697815AC}

1 Exhibit B1-1, Appendix C-3, Non-Pipe Solutions Status Update Final Report.

2 ConEdison, Gas Demand Response Report on Pilot Performance — 2021/2022, Case 17-G-0606 and Case 14-E-
0423 (July 15, 2022) online: https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefld={AD51AA7B-
5BD2-4A9B-AE57-720C636ED6CO}.



https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b7FA119BD-B04D-4378-95A3-BB26697815AC%7d
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b7FA119BD-B04D-4378-95A3-BB26697815AC%7d
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7bAD51AA7B-5BD2-4A9B-AE57-720C636ED6C0%7d
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7bAD51AA7B-5BD2-4A9B-AE57-720C636ED6C0%7d
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e ConEdison, Gas Demand Response Report on Pilot Performance — 2021/2022, Case
17-G-0606 and Case 14-E-0423, July 15, 2022, available at:
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefld={AD51AA7B-
5BD2-4A9B-AE57-720C636ED6CO}.

11.2.1 Comment on the viability of these approaches or technologies to aid
FEI in meeting its peak demands in the context of localized areas where
there is or will imminently be a pipeline capacity shortage.

Response:

The following response has been provided by ICF Consulting in consultation with FEI.

The ICF Report points to several options that can be considered to help address peak demand
constraints, including both distributed infrastructure options (supply-side alternatives) and non-
infrastructure options (demand-side alternatives). These options can also be coupled with
supply-side alternatives, such as CNG or LNG, used in conjunction with demand-side
alternatives, such as Enhanced Targeted Energy Efficiency (ETEE) or NGDR, to help reduce
peak demand impacts and mitigate risk and reliability issues. The State of New York, in
conjunction with the New York utilities, as well as Enbridge and several other states, has
determined that there is sufficient merit in these approaches to justify pilot projects designed to
reduce peak period load in the context of localized areas where there is or will imminently be a
pipeline capacity shortage. Although preliminary research and pilot test results suggest that
these approaches may be viable alternatives in some situations, there are limited full-scale
results to help address challenges with the broader implementation of non-pipe solutions. In
addition, the benefits of an equivalent amount of peak period demand reduction will differ widely
between utilities and within each utility’s service territory, depending on the specific capacity
constraint being addressed.


https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7bAD51AA7B-5BD2-4A9B-AE57-720C636ED6C0%7d
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7bAD51AA7B-5BD2-4A9B-AE57-720C636ED6C0%7d
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12. Reference: Exhibit B-1 Plan p.5-1
DSM Settings

On page 5-1 of its Plan, FEI states: “In particular, FEI's future DSM expenditure plans
that will be filed with the BCUC for acceptance will be guided by the High DSM Setting
analysed in this LTGRP.”

12.1 Explain why future DSM expenditure plans will use the High setting. Is it FElI's
view that in order to achieve the targets and stay under FEI's share of the
GHGRS cap of 5.7 Mt CO2e that FEI must achieve the maximum amount of
GHG emission reductions?

Response:

The following response has been provided by FEI in consultation with Posterity Group.
High levels of DSM investment will be required for multiple reasons, including the following:

o To maximize GHG reductions as a key pillar in FEI's initiatives towards the anticipated
GHGRS cap;

e To contribute to the accelerated building retrofit activity and commercial and industrial
upgrades for community climate action initiatives; and

e To ramp up advanced DSM activities that may require higher incentive levels than FEI's
historical levels (by approximately 50 percent).

It is FEI's view that a high level of DSM expenditures will be required to achieve the necessary
DSM-related emissions reductions and contribute toward meeting the GHGRS cap. However,
not achieving the maximum amount of GHG emissions reductions as identified in the
Conservation Potential Review (CPR) does not mean that FEI will not achieve the planned
GHGRS cap. A number of FEI's other current and potential future carbon emission reduction
initiatives will also be contributing to meeting the proposed GHGRS cap and may be called upon
to a greater extent if the high level of DSM spending does not achieve all of the carbon emission
reductions estimated in the Application.

The High DSM Setting was designed to capture the high market potential scenario in the 2021
CPR (refer to Table 5-3 in the Application), which in turn will maximize energy savings and GHG
emissions reductions for residential, commercial and industrial customers as Pillar 2 of FEI's
Clean Growth Pathway. The High DSM Setting demonstrates FEI's commitment toward a high
investment in energy conservation activities over the long term.
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On page 5-1 of its Plan, FEI states: “The Diversified Energy (Planning) Scenario (DEP)
is now the equivalent to the “reference” scenario referred to in the directive, and was
used as the basis for a sensitivity analysis demonstrating the effects of the Low, Medium
and High DSM settings on DSM expenditures, energy savings and cost-effectiveness
tests.”

12.2 Confirm which of the DSM settings (Taper Off, Low, Medium, High) comply with
the DSM Regulation.

12.2.1 If any settings do not comply, please explain why not.

Response:

The following response has been provided by FEI in consultation with Posterity Group.

All of the DSM settings used in the Application comply with the DSM Regulation; please refer to
the response to BCSEA IR1 14.1 regarding a potential need for a change to the DSM regulation
to achieve all savings after 2030. FEI will consider the DSM Regulation during detailed program
design and will prepare future DSM expenditure plans to comply with the DSM Regulation in
effect at that time.
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13. Reference: Exhibit B-1 Plan p.5-1
DSM Cost-Effectiveness

On page 5-1 of its Plan, FEI states: “These cost-effectiveness tests include Total
Resource Cost (TRC), Modified Total Resource Cost (MTRC) and Utility Cost Test
(UCT) results expressed as a ratio and the Cost of Conserved Energy (CCE) expressed
as $/GJ.”

13.1 Explain how the cost-effectiveness tests (TRC, MTRC, UCT, and CCE) are used
by FEI in developing its DSM plan and which tests are used and for which
purposes.

13.1.1 Confirm whether the participant cost test (PCT) or ratepayer impact
measure (RIM) are used in the development of the DSM plan.

Response:

The following response has been provided by FEI in consultation with Posterity Group.

FEI presents all cost-effectiveness tests to the BCUC in its DSM Expenditure Plan applications
and Annual DSM Reports. The most critical cost-effectiveness test is the combined Total
Resource Benefit/Cost, including the MTRC Benefit/Cost test where applicable, such that the
overall portfolio will have a TRC-MTRC hybrid ratio of 1 or higher.

While the TRC and MTRC are the governing tests that FEI uses to determine the cost
effectiveness of its DSM Plan on a portfolio basis, the Company has also historically reported
and considered a range of other industry standard cost-effectiveness tests, including the
Ratepayer Impact Measure (RIM),® the UCT* and the Participant Cost Test (PCT),> applied at
the program, program area, and portfolio levels. The basis of these cost-effectiveness tests is
the California Standard Practice Manual: Economic Analysis of Demand-Side Programs and
Projects (California Manual).® The BC DSM Regulation prescribes how the cost tests are to be
applied in British Columbia. The CCE is used by FEI in the LTGRP and some other situations to
provide insights into the Cost of Conserved Unit of Energy ($per GJ) but is not currently
prescribed in the DSM Regulation.

3 The RIM test measures what happens to customer bills or rates due to lost utility revenues and recovery of costs
caused by the program (incentives + administration) less avoided costs (e.g., power purchase reductions). The
BCUC may not determine that a proposed DSM measure is not cost-effective based on the result of the RIM test
(Demand Side Measures Regulation, Section 4 (6)).

4 Referred to as Program Administrator Cost Test in the California Manual. The Program Administrator Cost Test
measures the net costs of a demand side management program as a resource option based on the costs incurred
by the program administrator (including incentive costs) less avoided costs e.g., power purchase reductions.

5 The PCT is the measure of the quantifiable benefits (utility incentive, reduction in utility bills) and costs (principally
the Measure cost) to the customer due to participation in a program.

6 California Public Utilities Commission, 2001. California Standard Practice Manual — Economic Analysis of
Demand Side Program and Projects. Retrieved from:
https://www.cpuc.ca.gov/-

/media/cpucwebsite/files/uploadedfiles/cpuc_public website/content/utilities_and_industries/energy_ -
electricity_and_natural gas/cpuc-standard-practice-manual.pdf.



https://www.cpuc.ca.gov/-/media/cpucwebsite/files/uploadedfiles/cpuc_public_website/content/utilities_and_industries/energy_-%20_electricity_and_natural_gas/cpuc-standard-practice-manual.pdf
https://www.cpuc.ca.gov/-/media/cpucwebsite/files/uploadedfiles/cpuc_public_website/content/utilities_and_industries/energy_-%20_electricity_and_natural_gas/cpuc-standard-practice-manual.pdf
https://www.cpuc.ca.gov/-/media/cpucwebsite/files/uploadedfiles/cpuc_public_website/content/utilities_and_industries/energy_-%20_electricity_and_natural_gas/cpuc-standard-practice-manual.pdf
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Please refer to the responses to BCUC IR1 35 series for more information about the
assumptions and values used in the calculation of DSM cost-effectiveness for the Application.

13.2 Confirm whether the DSM measures considered in the Diversified Energy
(Planning) Scenario meet the TRC test (i.e. greater or equal to 1.0) or MTRC test
or both.

13.2.1 If any measures do not pass the TRC or MTRC, please identify them
and explain why they are included in the DSM projections.

Response:

The following response has been provided by FEI in consultation with Posterity Group.

All measures included in the DEP Scenario passed either the MTRC test, or both the MTRC and
more stringent TRC test.
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14. Reference: Exhibit B-1 Plan p.5-2
DSM Cost-Effectiveness With Low-Carbon Gases

On page 5-2 of its Plan, FEI states: “As an artifact of the logic in these models, the
analysis may show curtailed DSM expenditures after 2030 as the proportion of
renewable and low-carbon gas increases and natural gas declines.”

14.1 Explain how increasing amounts of RNG will affect the TRC, MTRC, UCT, and
CCE of the DSM measures proposed for Diversified Energy (Planning) Scenario.

Response:
Please refer to the response to BCSEA IR1 14.3.

14.1.1 Explain whether any DSM measures contemplated in the Plan will no
longer be cost-effective as the proportion of RNG increases, or whether
there will be additional DSM measures that can be added.

Response:

The following response has been provided by Posterity Group in consultation with FEI.

No DSM measures contemplated in the Application will cease to be cost-effective as the
proportion of RNG increases. In most scenarios, the MTRC test is the dominant screen in
determining whether a measure is considered cost-effective. RNG is not a factor in the MTRC
test and therefore has no effect on the cost-effectiveness of measures in these scenarios.

In those scenarios where MTRC is not used, the cost of RNG increases the likelihood of a
measure being cost-effective. The model is using an avoided cost that reflects the marginal cost
of the next GJ of renewable or low-carbon fuel that could be added to the supply. This avoided
cost is higher than that of conventional natural gas and therefore each measure is more likely to
pass the TRC test.

14.2 Explain how increasing amounts of H2 will affect the TRC, MTRC, UCT, and
CCE of the DSM measures proposed for Diversified Energy (Planning) Scenario.

Response:

The following response has been provided by Posterity Group in consultation with FEI.
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Increasing amounts of hydrogen in the overall mixture of gaseous fuels supplied over time does
not affect the avoided cost used in the economic screening tests for the same reasons that
increasing amounts of RNG does not affect the avoided cost, as discussed in the response to
BCSEA IR1 14.3 As such, increasing amounts amount of hydrogen over time do not impact the
results of the cost effectiveness tests.

14.2.1 Explain whether any DSM measures contemplated in the Plan will no
longer be cost-effective as the proportion of H2 increases, or whether
there will be additional DSM measures that can be added.

Response:

The following response has been provided by Posterity Group in consultation with FEI.

No DSM measures contemplated in the Application will cease to be cost-effective as the
proportion of hydrogen increases, for the same reasons that no DSM measure will cease to be
cost-effective due to increasing proportions of RNG, as discussed in the response to RCIA IR1
14.1.1.
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15. Reference: Exhibit B-1 Plan p.5-14
DSM Level

On page 5-14 of its Plan, FEI states: “In recognition of the key role for DSM in
decarbonization and as a key pillar in the Clean Growth Pathway, and in response to
positive support in RPAG, EECAG and community engagement sessions for FEI to
undertake high levels of DSM, FEI selected the High DSM Setting for the Diversified
Energy (Planning) Scenario.”

15.1 Provide the feedback (or a summary of the feedback) from the RPAG, EECAG,
and community engagement with respect to the levels of DSM that FEI should
pursue.

Response:

In providing this response, it is important to note that the Application is intended to provide a
theoretical model of long-term DSM programming with the objective of providing DSM savings
estimates for resource planning purposes. It is not intended to be the blueprint for ongoing DSM
plan development. The High DSM Setting was designed to capture the high market potential
scenario in the 2021 CPR (refer to Table 5-3 in the Application) and incentive levels were set at
100 percent of measure incremental cost to do so. FEI develops short-term DSM expenditure
plans that consider the most cost-effective DSM alternatives. As discussed in the response to
BCUC IR1 38.4, FEI does not necessarily intend to set its incentive levels at 100 percent in line
with the High DSM Setting.

Throughout the 2022 LTGRP RPAG, Indigenous, and community engagement sessions, FEI
described the role of the DEP Scenario as part of the solution to BC’s energy system
decarbonization objectives. The sessions focused on the Clean Growth Pathway and that FEI's
DSM programs comprise a key pillar of the pathway. The messaging was clear that FEI needs
to respond to the CleanBC Roadmap to 2030; however, there was recognition that affordability
remains a key consideration. FEI considers that the High DSM setting will enable FEI to
continue to support its residential, commercial and industrial customers in energy savings and
associated GHG emission reductions over the planning horizon. The following outlines feedback
received by FEI in relation to DSM levels and balancing the costs against other important issues
to attendees through the engagement activities cited:

e The November 3, 2021 RPAG meeting focused on DSM Scenarios. Participants
recognized that the longevity of DSM and energy efficiency programs is going to be
critical over the planning horizon. FEI received feedback to focus on building envelope
measures in addition to mechanical systems. This objective will be accomplished
through an increasing focus on Deep Energy Retrofits and Advanced DSM. RPAG
members were supportive of future LTGRP DSM models to incorporate all gaseous fuels
including natural gas, RNG and hydrogen as each unit of saved energy benefits
customers overall. This advice further strengthens the focus on FEI's decarbonization
plans as a whole.
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In dialogue and engagement with Indigenous groups, FEI received positive feedback on
its Conservation and Energy Management programs. FElI was advised to continue
expanding opportunities for energy efficiency collaboration with local communities as a
means to reduce high energy bills, and to support local housing improvements and
community development projects. Cost and affordability were noted as key priorities, as
many community members deal with high electricity and natural gas bills. The costs of
decarbonizing BC’s economy will need to be balanced with the needs for communities
who are struggling with energy poverty.

In community engagement sessions, attendees at Vancouver Island and Interior
sessions voiced concerns about energy affordability and the need to balance energy
costs and GHG emission reductions. Attendees at Lower Mainland sessions were more
vocal about the need for climate action. Community representatives expressed their
desire to collaborate with FEI on community energy plans. This would include general
support for accelerated building retrofit strategies. A number of attendees agreed that
the DEP Scenario with complementary and robust gas and electric systems will be more
resilient for BC’s energy future in the long term and is even more critical in rural areas
where electric outages are more common.

Historically, FEI's Energy Efficiency and Conservation Advisory Group (EECAG) has
shown a positive response to FEI's ongoing expanded investment in DSM programs, as
this group of energy professionals has consistently expressed the view that all available
DSM opportunities should be pursued. This group is instrumental in providing advanced
feedback for FEI's shorter term DSM Plans, where developing cost-effective DSM
programming is a priority. The EECAG will play a key role in guiding FEI on its DSM
plans over the planning horizon.

Throughout these events, there was general support to further FEI's current DSM
program initiatives in light of the urgent need for climate action while balancing
affordability concerns.

FEI's continued commitment to DSM investment is an important component of FEI's Clean
Growth Pathway. FEI will continue to consult with RPAG, EECAG, Indigenous groups, and
communities across BC to provide cost-effective DSM programming over the planning horizon.
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16. Reference: Exhibit B-1 Plan p. 9-4
DSM Measure Life and Meeting GHGRS Emissions Caps
At page 9-4 of its Plan, FEI provides Figure 9-1:

Figure 9-1: GHG Emission Reductions for Residential, Commercial and Industrial Customers
Meets the GHGRS for the Diversified Energy (Planning) Scenario

10.00
Demand reduction
o ' (pre-DSM)
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GHgRS Emzv;;oons DSM demand
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16.1 Provide a spreadsheet of all measures included in the Diversified Energy
(Planning) scenario — High DSM setting, organized by program and program
area, showing the annual gas savings, GHG emissions reductions, measure life,
persistence, NPV gas savings, and NPV emissions reductions.

Response:

The following response has been provided by Posterity Group in consultation with FEI.

Please refer to Attachment 16.1 for a live spreadsheet of all measures in the DEP Scenario —
High DSM setting, organized by program area and measure for the base year 2020 and
milestone years 2030 and 2042. Note that the CPR and hence the LTGRP DSM scenarios look
at customer sectors (program area) and measures. DSM Expenditure Plans are where
programs are developed and listed.

For each measure, the list illustrates annual gas savings, GHG emissions reductions, measure
life, NPV gas savings, and NPV emissions reductions. As part of the LTGRP planning process,
measure savings were assumed to reflect an average of both measure persistence (i.e. how
many measures stay installed for the measure life) and savings persistence (i.e. how the
savings degrade over the measure life). Thus, the persistence for all measures is assumed to
be 100 percent.
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Note that some measures have potential savings in early years of the 2019-2042 planning
horizon but do not have modeled savings in 2030 and 2042 milestone years. This is because
emergent efficiency standards and building codes will cause some measures to eventually
become base case measures that cannot be supported through DSM activities. For other
measures, FEI was uncertain about the longer-term savings potential in 2019 when the CPR
was developed.

16.2 Does FEI favour measures with longer lives over measures with shorter lives?
Explain why or why not.

Response:

The following response has been provided by FEI in consultation with Posterity Group.

No. FEI does not favour measures with longer lives over measures with shorter lives. As
described in Table 5-3 of the Application and discussed in the response to RCIA IR1 12.2,
measures are screened through economic screens based on cost-effectiveness tests in both the
CPR and the LTGRP. Measure lives are not used as a criterion in selecting measures for
inclusion in DSM programming.

16.3 Explain how measure life and persistence affect FEI's achievement of the targets
in the CleanBC Roadmap to 2030, specifically the GHGRS emissions cap of 5.7
Mt in 2030 and the 2040 emissions cap of 4.3 Mt.

Response:

The following response has been provided by FEI in consultation with Posterity Group.

Measure life and measure persistence will contribute to cumulative energy savings achieved
over the planning horizon. They represent contributing factors to achieving demand reductions
through DSM initiatives. As discussed in RCIA IR1 16.2, FEI does not select measures on this
basis. Some measures, such as building envelope improvements and high-performance homes,
have long measure lives and persistence (greater than 20 years). Other measures, such as
recommissioning and strategic energy management, have shorter measure lives and
persistence (less than 5 years). All measures, regardless of measure life and persistence, have
a role in achieving energy savings that lead to cumulative GHG reductions. Regarding the
proposed GHGRS cap targets, if a measure is in place in a given year, it will contribute to
energy savings results and emission reductions as reported for that year.
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17. Reference: Exhibit B-1 Plan Appendix C-1 p.xiv
DSM Incentive Costs

On page xiv of Appendix C-1, Posterity Group states: “EX 4 (TRC) and EX 5 (MTRC)
show the incentive and non-incentive spending required to achieve the medium and high
market potential. Medium and high market incentives are 50% and 100% of measures’
incremental costs, respectively.”

17.1  Explain why the High market incentive costs are more than double the Medium
market incentive costs, if the high market incentives are 100% and the medium
market incentives are 50% of the incremental costs.

Response:

The following response has been provided by Posterity Group in consultation with FEI.

As stated, High market incentives are set at 100 percent of incremental costs and Medium
market incentives are set at 50 percent of the incremental costs. In aggregate, the High market
incentive costs are more than double the Medium market incentive costs because higher
incentives drive higher participation; in the High scenario, incentives per unit are doubled, and
the measure uptake represents a greater number of units.
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E. Gas Supply Portfolio Planning

18. Reference: Exhibit B-1 Plan p.6-10; p.7-35
U.S. H, Supplies

On page 6-10 of its Plan, FEI states: “By leveraging the energy trading capabilities made
possible by the existing gas transportation network, discussed in Section 6.2.2.1 above,
renewable and low-carbon gases can be purchased from producers across Canada and
the US, with the carbon reduction benefits of that production being delivered to FEI's
customers in BC. FEI expects this source of supply to be an important part of its
transition to renewable and low-carbon gas supplies, particularly in the early years of the
transition.”

18.1 Explain how the U.S. Inflation Reduction Act (and its production tax credits and
investment tax credits for the production of H2) will affect the availability and
price of H, supplies to FEI.

Response:

FEI expects the Inflation Reduction Act, and its production tax credits and investment tax credits
to produce hydrogen, will advance the development of clean energies including hydrogen;
however, given its recent introduction in the US, FEI has yet to determine the effect it will have
on the availability and price of hydrogen supplies to FEI.

18.2 Provide the ranges of production tax credits available to U.S. producers of Ha.

Response:

Please refer to section 45V of the US Internal Revenue Code of 1986 for the tax credits
provided in the Inflation Reduction Act. Based on currently available guidance literature, FEI's
understanding is that the IRA provides tax credits ranging from $0.60/kg to $3/kg for projects
that meet certain requirements (time period, wage, labor, etc.), and $0.12/kg to $0.60/kg for
projects that are not eligible for credits.

On page 7-35 of its Plan, FEI states: “If the supply is a blend of hydrogen, there will be
some capacity reduction for the reasons discussed below and in Appendix D-3.”

On page 3 of Appendix D-3 of its Plan, FEI states: “As the percentage of hydrogen
flowing in the systems increases, the upgrades required to support future energy
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delivery requirements on the system will change. If a system is forecast to have a
capacity deficit, higher blends of hydrogen supplied into the system will require system
upgrades sooner, or at a lower system demand, than if the system were to deliver 100
percent natural gas.”

18.3 Explain whether the issues with reduced pipeline capacity will also apply to U.S.
H2 producers and how this may affect the price and availability of H2 supplies to
FEI.

Response:

FEI expects that potential issues with reduced pipeline capacity that hydrogen or hydrogen
blends impart when moved through pipeline systems will need to be considered in other
jurisdictions such as the US; however, FEI is not sufficiently informed to comment on how this
may affect hydrogen producers or the effect on the price and availability of hydrogen supplies.
FEI anticipates that initially off-system supply and delivery would be sourced from local hubs
that may not incur pipeline capacity issues and would therefore enable FEI to acquire off-system
hydrogen at the best available price.
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19. Reference: Exhibit B-1 Plan p. 6-7
On-System RNG and H2 Supplies

At page 6-7 of its plan, FEI states: “The locations where FEI can purchase its gas
supply resources and the physical gas storage and pipeline resources that FEI has
access to are the foundation of FEI's gas supply planning activities. While there are
various contracting and trading instruments that FEI can utilize to acquire gas supplies
throughout the year, the physical resources needed to store and transport these supplies
onto FEI's system for distribution to customers when needed are the bases for FEI's
market planning and actions. These resources are also critical for FEI's use of
displacement mechanisms that allow FEI to purchase natural, renewable and low-carbon
gas supplies elsewhere in North America while ensuring the physical delivery of energy
to customers in BC. As FEI moves forward on its Clean Growth Pathway, access to
renewable and low-carbon gas supplies will leverage these physical resources within the
PNW for the delivery of the energy customers require. Sections 6.2.2.1 and 6.2.2.2
provide an overview of the gas supply resources that FEI relies on for acquiring and
delivering energy to its customers.”

19.1 Confirm whether FEI has any obligations to purchase or transport RNG or H2
from on-system producers who have sold the environmental attributes of the
RNG or H2 to other parties.

19.1.1 Explain the factors that FEI would consider if such a proposal were
brought to FEI.

Response:

FEI does not have any obligations to purchase or transport RNG or hydrogen from on-system
producers who have sold environmental attributes to other parties as FEI is not an open-access
carrier.
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Reference: Exhibit B-1 Plan p.6-10, 6-13
Meeting Peak Day Requirements with Low-Carbon Gas
RNG Used to Meet Peak Day Requirements

On page 6-10 of its Plan, FEI presents Table 6-2:

Table 6-2: FEI's 2021/2022 Planned Core Peak Day Portfolio'®
202172022 Pertfolio-Planned

Peak Day Portfolio (TJiday)
Fort Nelson Supply 5
Alberta Baseload Supply 103
Station 2 Baseload Supply 308
Total Commodity Supply 411
Seasonal Supply 135
Seasonal Storage 201
Market Area Storage 211
Spot Supply 120
Mt. Hayes LNG 163
Tilbury LNG 163
Industrial Curtailment 26
Total Midstream Supply 1020
Total Resources 1,436 |
Peak Day Demand 1,436

On page 6-13 of its Plan, FEI states: “As the supply of renewable and low-carbon gas
grows, FEI will monitor whether the supply is directly connected to FEI's system (on-
system) or delivered to FEI's system through displacement (off-system). FEI will also
assess the firm amount of supply delivered on FEI's system, or at the
Huntington/Sumas, AECO/NIT, or Station 2 market hubs. RNG purchases have different
contractual obligations than FEI's conventional natural gas purchases. This is because
contracted RNG projects can have either an annual or monthly supply requirement to
FEIl, or a minimum daily firm amount. Therefore, the volumes delivered to FEI can
fluctuate during the month, based on whether the RNG plant is running and other market
conditions. This will require FEI to maintain a portion of conventional natural gas within
the portfolio to manage the risk of any supply variability.”

20.1 Confirm whether FEI plans to include on-system RNG or H; in its core peak day
portfolio, either imminently or at some time in the planning period.

20.1.1 If confirmed, explain how FEI will manage the risk of forced outages of
the RNG or H; production that coincide with the peak day requirements.
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20.1.2 If FEI is required to arrange for alternative RNG, H;, or gas supplies to
have the option of using them on the peak day, explain the cost
implications to FEI.

Response:

Over the past several years, the expected amount of renewable and low-carbon gas has
become an important component in the overall strategic planning of the Annual Contracting
Plan. However, the expected volumes related to on-system projects have not been certain or
material enough to currently contribute to FEI's peak day portfolio, as was illustrated in Table 6-
2 of the Application. FEI does expect to include RNG, whether on-system or off-system, in its
planned core peak day portfolio shortly, likely within the next year or two. Further short-term
actions that FEI is undertaking or planning to undertake in regard to incorporating renewable
and low-carbon gas supplies are described in the response to BCUC IR1 52.22.

As for hydrogen, FEI cannot speculate at which time in the planning horizon it would begin to
incorporate these supplies into its core peak day portfolio, as FEI does not currently have any
contracts for hydrogen supply, and this would depend on many factors, including volume,
location, firmness, and contractual obligations. Additionally, if the hydrogen supply was
constrained to a hydrogen hub, this could result in additional regional-specific considerations for
managing peak day requirements.

In any case, FEI will manage the risk of outages of the RNG or hydrogen production in the same
manner as FEI currently mitigates the risk of forced outages with the production and delivery of
conventional gas under most operating conditions. This is done through maintaining a diverse
portfolio of resources (commodity, pipeline capacity, and storage resources) that considers the
following measures:

¢ Holding contingency resources within the portfolio, as discussed in Section 6.2.4 of the
Application, to mitigate the risk of future supply disruptions (pipeline and storage) during
the winter season;

e Procuring market area and seasonal storage resources to mitigate disruptions
associated with well freeze-offs and upsets in processing plants; and

e Utilizing Mt. Hayes and Tilbury LNG storage facilities to provide high-volume gas supply
to FEI on very short notice. This can mitigate several short-term outages, as well as
third party pipeline or storage capacity disruptions given their on-system location near
major load centres.

These same measures will apply when on-system RNG or hydrogen is included in FEI's peak
day portfolio. For example, FEI may purchase additional conventional natural gas within the
peak day portfolio, as a contingency resource or a back-up supply option to manage the risk of
any supply variability.
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However, FEI is not required to arrange for alternative RNG, hydrogen, or other gas supplies to
have the option of using them on the peak day. |If there were a forced outage for RNG,
hydrogen, or other low-carbon gas supplies, FEI expects to utilize its own resources if possible,
or procure conventional natural gas as needed. In the longer term, if hydrogen markets evolve,
then FEI could acquire alternative hydrogen supplies in light of a forced outage, but FEI could
not speculate on the cost of such a transaction. Please also refer to the responses to BCUC IR1
52 series for further discussion on gas supply portfolio management and contingencies as more
renewable and low-carbon gas is added to the portfolio.
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Reference: Exhibit B-1 Plan p.6-19
Transportation Service

On page 6-13 of its Plan, FEI states: “Transportation Service customer movement does
pose risks to FEI's gas supply portfolio, such as not being able to secure enough
incremental resources in the region to serve more Transportation Service customers
moving to FEI's bundled service. As previously discussed, FEI has mitigated this risk in
the past by securing contingency resources above what Core customers require within
its portfolio and will continue to annually assess the planning margin for contingency
resources. If additional Transportation Service customers elect to return to bundled
service, the existing contingency resources could mitigate a portion, if not all, of this
increased Core customer demand within FEI's supply portfolio. However, this will come
at the expense of a potentially lower than recent contingency margin.”

21.1 Confirm whether FEI has an obligation to accommodate Transportation Service
customers who want to switch to bundled service.

21.1.1 Are there any circumstances where FEI would not be required to
accommodate Transportation Service customers who request bundled
service?

Response:

FEI is obligated as long as FEI is able to secure the necessary gas supply to accommodate the
Transportation Service customers who want to switch to the bundled service. This is indicated
in Section 26.2 (b) in the General Terms and Conditions of FEI's gas tariff shown below:

26.2 Direct Purchase Customers Returning to FortisBC Energy System
Supply?

Where a Customer has acquired Gas under a direct purchase arrangement and
later wishes to return to the system Gas supply of FortisBC Energy:

(a) FortisBC Energy may require that the Customer provide FortisBC Energy up
to one Year's written notice before the date on which the Customer wishes
to return to system Gas supply;

(b) FortisBC Energy will supply the Customer with system Gas when the
Customer wishes to return to system Gas supply if FortisBC Energy is able
to secure additional Gas supply and transportation to accommodate the
Customer; and

(c) FortisBC Energy may, subject to British Columbia Utilities Commission
approval, charge the Customer for any costs associated with the Customer

7

FortisBC Energy Inc. gas tariffs: Mainland, Vancouver Island, and Whistler. https://www.fortisbc.com/about-
us/corporate-information/requlatory-affairs/our-gas-utility/FortisBC-Energy-Inc.-Mainland-Vancouver-Island-and-

Whistler-service-areas.
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returning to system Gas supply. Such costs may include, among other
things, the costs of securing additional Gas supply and transportation to
accommodate the Customer. FortisBC Energy may bill the Customer for
such costs as part of the regular FortisBC Energy bill for Service.

21.2 Explain why FEI holds contingency resources to accommodate Transportation
Service customers who could switch to bundled service, considering the
resources that previously served those customers may become available to FEI.

Response:

As discussed in Section 6.2.4.2 of the Application, the Transportation Service customers have
been able to serve their demand requirements by accessing some transportation capacity in the
secondary market and by purchasing gas supply at the Huntingdon/Sumas market. They do not
have the credit or financial capabilities to secure long-term firm resources (i.e., pipeline capacity
on third-party pipelines). Further, the amount of transportation capacity that they have
accessed in the secondary market will be less once the Woodfibre LNG project is in service.®
As a result, it is FEI's view that there would be no available resource to secure if these
customers switch to the bundled service.

While in the past FEI held contingency resources to mitigate the risk of Transportation Service
customers returning to the bundled service, the contingency resources are now in place to
mitigate the risk of future supply disruptions, as discussed in the response to BCUC IR1 52.12.
FEI may use these contingency resources if additional Transportation Service customers switch
to the bundled service; however, that decision would be made in future Annual Contracting
Plans.

8 Woodfibre LNG has already secured firm long-term transportation service capacity on the Westcoast T-South
system for a significant portion of its demand requirements.
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22. Reference: Exhibit B-1 Plan p.6-24
Mist Storage

At page 6-24 of its Plan, FEI states: “The Mist storage facility is located in Oregon and
owned and operated by NW Natural. FEI currently has a variety of market area storage
contracts at Mist, each with different capacities, expiry dates, and injection and
withdrawal capabilities. FEI's market area storage contracts at Mist are recallable, which
means once these contracts expire, NW Natural may take back all or a portion of the
storage capacity for their customer load requirements. This has not been an issue for
FEI in the past because recalls have impacted other Mist customer contracts. NW
Natural has also added less-than-firm resources in their supply portfolio which have
provided additional supply resources in the near term, but are expected to be
discontinued once Woodfibre LNG project is in service, since the amount of demand
from Woodfibre LNG project could affect regional gas flows. If this change occurs in NW
Natural’s resources, it will cause a recall and could cut into the Mist capacity FEI has
historically held.”

22.1 Under what conditions can NW Natural recall FEI's storage capacity at Mist?

Response:
Please refer to the response to BCUC IR1 52.20.

22.2 Are FEI's U.S. pipeline displacement contracts subject to recall?

Response:

All of FEI's pipeline capacity in the US is associated with the gas delivery to and from its market
area storage resources (Mist and Jackson Prairie Storage). The pipeline capacity is contracted
on the Williams’ Northwest Pipeline (NWP), which is regulated by the Federal Energy
Regulatory Commission (FERC). Consistent with FERC policy, Section 25.5 of the General
Terms and Conditions of NWP’s tariff stipulate that a shipper must receive service at the
maximum base rate for a term of twelve consecutive months or longer to be eligible for a right of
first refusal (i.e., renewal rights).® A portion of FEI's capacity on NWP has been negotiated at a
discounted rate, which includes paying a maximum base rate for the winter months only, which
is when FEI requires the capacity.

9 Northwest Pipeline. “General Terms and Conditions.”
http://www.northwest.williams.com/NWP_Portal/extLoc.action?Loc=FilesNorthwesttariff&File=tariff GTC.pdf.
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22.3 What are FEI's contingency plans if some or all of its Mist storage capacity or
U.S. pipeline displacement capacity are recalled?

Response:

As discussed in the responses to BCUC IR1 52.20 and 52.21, FEI has had preliminary
discussions with NW Natural regarding the potential for NW Natural to further expand its Mist
storage facility. This expansion would also require FEI to contract long-term capacity on
Northwest Pipeline. The best-case scenario would be to have this Mist expansion in-service by
the time that NW Natural recalls a significant volume of FEI's Mist capacity. If the Mist facility
were not expanded, or terms and conditions were not agreed to by the parties, FEI would need
to secure other resources to replace the supply lost from this asset and apply to the BCUC for
approval of the resource.
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23. Reference: Exhibit B-1 Plan p.6-23
Price Risk Management Plan

“Currently, FEI's PRMP has focused on mitigating any Sumas pricing exposure that the
Core customers may have at the Huntingdon/Sumas market.”

23.1 Confirm whether FEI hedges only its price risk for gas supplies acquired at
Huntingdon/Sumas.

23.1.1 If not confirmed, explain what gas supplies FEI currently hedges.

Response:

At the time of filing the Application, FEI only had approval to hedge gas supply priced based on
the Sumas market. However, in June 2022, FEI filed an AECO/NIT hedging strategy focused
on mitigating price risk exposure and increasing the price diversity in the commodity portfolio,
which was then approved by the BCUC. As such, FEI has hedged a portion of the commodity
portfolio priced based on the AECO/NIT market.

23.2 Summarize the principles of the currently approved Price Risk Management Plan
and the activities that FEI takes in support of these principles.

Response:

Please refer to the response to CEC IR1 23.1.
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24. Reference: Exhibit B-1 Plan p.7-34
H2 Blending

On page 7-34 of its Plan, FEI states: “Quantity and Timing of Resource Availability:
Although FEI has modelled the mix of renewable and low-carbon gas in certain
proportions over time in the LTGRP planning scenario, the actual amount of each
component that is acquired and delivered to customers could vary from the forecast
amounts over the planning horizon based on a number of important factors, including
resource costs and supply project opportunities and development.”

24.1 Confirm whether the BC Oil and Gas Commission has granted approval for FEI
to blend H2 into the gas stream for transmission and distribution in FEI's system.

24.1.1 If confirmed, explain any conditions imposed by the BCOGC and the
maximum blend percentage(s).

24.1.2 If not confirmed, provide a timeline for the activities, filings, and
milestones needed to obtain OGC approval to inject H» into FEI's gas
transmission system.

24.1.3 If not confirmed, provide a timeline for the activities, filings, and
milestones needed to obtain OGC approval to inject H, into FEI's gas
distribution system.

Response:

The Government of BC recently announced changes to legislation affecting the BC Oil and Gas
Commission (BCOGC) that will expand the regulator’s responsibilities to include hydrogen*® and
provide a cohesive regulatory framework for hydrogen in British Columbia. It is proposed that
the BCGOC will be renamed the BC Energy Regulator, which will reflect the transition and
modernization of the regulator’s role. FEI has not yet applied for approval from the BCOGC to
blend hydrogen into the transmission system. FEI is involved in ongoing engagement with the
BCOGC regarding hydrogen development activities, which will inform future applications to
blend and transport hydrogen in the gas system. The associated timelines for the activities,
filings, and milestones needed to obtain approvals from the BCOGC with respect to injecting
hydrogen into FEI's transmission system are, therefore, currently under development and will be
clarified upon the enactment of the Province’s proposed legislative framework.

Please refer to the response to BCUC IR1 61.12 for discussion of the regulatory approvals FEI
expects to seek prior to blending hydrogen into its transmission and distribution system.

10 Ministry of Energy, Mines and Low Carbon Innovation, “B.C. making changes to advance hydrogen industry”
(October 27, 2022) online at: https://news.gov.bc.ca/27672.
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24.1.4 If not confirmed, what are FEI's plans if such approval is not
forthcoming, or FEI is only granted approval to blend Hz in
concentrations substantially less than envisioned by FEI in the 2022
LTGRP?

Response:

FEI has not included specific on-system renewable and low-carbon hydrogen blending targets in
the DEP Scenario. As described in the response to BCUC IR1 61.12 and RCIA IR1 24.1,
regulatory approval pathways and potential limitations for hydrogen blend concentrations in the
gas system have yet to be determined. Therefore, FEI cannot comment on specific plans for
future on-system hydrogen blending volumes. However, throughout the LTGRP planning
horizon, FEI's renewable gas procurement strategy expects to integrate on-system and off-
system hydrogen supply. This approach will enable FEI to diversify its hydrogen supply portfolio
and maximize ability to acquire hydrogen envisioned in the Application.

24.2  Provide a graph or table showing the proportions of H2 that FEI expects to blend
into its gas system according to the Diversified Energy (Planning) scenario by
year through to 2042. Provide both the system average H» percentage as well as
the maximum local percentages (for example, if FEI intends to blend a higher-
than-system-average proportion of H2 in the Interior Transmission System, or in
select portions of the Coastal Transmission System).

Response:

The reference to “modelled the mix...over time” in the preamble relates to the annual quantities
forecasted to be supplied and is not in reference to detailed hydraulic modelling of the
transmission and distribution systems. At this point FEI assumes that future hydrogen supply
will include: (1) on-system hydrogen production and distribution as a blend with natural gas in
the gas system; (2) distribution through dedicated hydrogen infrastructure that would
interconnect production directly to hydrogen customers; and (3) off-system hydrogen supply that
would be delivered by displacement to FEI customers. FEI's hydrogen deployment and
customer uptake strategy is currently evolving according to provincial policy and regulations;
therefore, as it is not yet clear where hydrogen production will develop, it is not yet possible for
FEI to provide the specific hydrogen blending scenario criteria requested.
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1 25 Reference: Exhibit B-1 Plan p.7-4, 7-5; Appendix D-3 p.3
2 Impact on Capacity of H2 Blending
3 On page 3 of Appendix D-3, FEI states: “FEI is planning for future pipelines to be
4 hydrogen ready.”
5 25.1 Confirm and explain whether FEI will now be sizing its pipeline capacity upgrades
6 to meet the demand forecasts (such as for a 20-year planning period) assuming
7 a H2 blend and what blend percentage will be used.
8 25.1.1 If confirmed, how will this affect the Okanagan Capacity Upgrade
9 project and its ability to meet the demand forecast for the next 20
10 years? [ref p.7-4, 7-5]
11

12 Response:

13  When FEI has sufficiently developed the future hydrogen deployment strategy and can assume
14  a particular blend in the OCU Project or other ITS pipelines, FEI will size pipeline expansions
15 with the anticipated blends of hydrogen accounted for. FEI is not currently sizing its upgrades
16 like the OCU with a particular blend percentage in mind; however, the OCU Project will improve
17  capacity to accept hydrogen blends above the current capability of the ITS. Future hydrogen
18 blends could drive future expansions within the ITS to accommodate capacity reductions
19 resulting from hydrogen blends or increased demand. Similarly, on-system production and
20 injection of renewable gases at other locations within the ITS could potentially offset the
21  capacity reduction effect that various blends of hydrogen might impart on the OCU pipeline.

22
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Reference: Exhibit B-1 Plan p.7-35

Off-System Supply and Delivery — Impact on Capacity of H2
Blending

On page 7-34 of its Plan, FEI states: “Off-System Supply and Off System Delivery:
Off-system supply is where FEI acquires renewable and low-carbon gases in other
regions and the gas transportation and consumption is conducted completely outside of
FEI systems. This process achieves carbon reduction and credit for FEI customers with
the environmental attributes associated with renewable and low-carbon gas. However
since FEI customers continue to physically receive conventional natural gas through FEI
infrastructure the capacity requirements to meet peak demand forecasts remain the
same on the FEI system. This capacity impact of off-system supply and delivery has the
same neutral effect regardless of the form of the off-system energy delivered. The
incorporation of these types of off-system supplies will play an important role while the
transition to renewable and low-carbon gas occurs over the planning horizon until more
on- or near-system resources that flow directly through FEI systems are developed.

Off-System Supply and On-System Delivery: Off-system supply of RNG and
hydrogen physically delivered into FEI transmission systems from upstream pipelines
will produce no net change in FEI transmission system capacity to meet peak demand
forecasts if the supply is RNG. If the supply is a blend of hydrogen, there will be some
capacity reduction for the reasons discussed below and in Appendix D-3.” [underlining
added]

26.1 Does FEI expect there to be sufficient availability of off-system H2 supply with
off-system delivery such that it can meet its H2 blending targets in the 2022
LTGRP?

Response:

FEI expects that off-system renewable and low-carbon hydrogen will form a part of the overall
renewable gas supply portfolio in meeting emission reduction targets. Please refer to the
response to BCUC IR1 62.5.

26.1.1 Does off-system supply and delivery transfer the pipeline capacity
problem (due to lower heating value from H2) to other pipeline
operators and utilities, since these operators and utilities will need to
connect supply locations with demand locations? Is large-scale
purchasing of off-system H2 realistic, considering these other operators
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and utilities would need to potentially make substantial transmission
and distribution investments?

Response:

Off-system supply and off-system delivery would require the other pipeline operators and
utilities involved to undertake an assessment of the incorporation of hydrogen supply and
delivery points to ensure it is safe and economic to do so. Since the impacts depend on many
factors, including the location of supply and demand, as well as the current and future state of
the infrastructure involved, there could be net benefits, or drawbacks, to considering off-system
supply and delivery scenarios. For example, a pipeline operator or utility may be able to make
use of pipeline infrastructure with low current or expected levels of utilization to transport
hydrogen much more economically than a constrained pipeline system that would require
expansion facilities to do so. In short, off-system supply and delivery does not necessarily
transfer a pipeline capacity problem to other operators and utilities. Large scale purchasing of
off-system hydrogen could be realistic, but it will depend on the pipeline operators and utilities
involved.
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27. Reference: Exhibit B-1 Plan p.7-40

On-System Supply and Delivery — Impact on Capacity of H2
Blending

On page 7-40 of its Plan, FEI states: “By 2030, FEI expects to have developed hydrogen
production within portions of the CTS at various locations and will be developing
upstream supply. FEI is also expecting the potential for some, but not large quantities of
hydrogen delivered from pipelines upstream of Huntingdon Control Station by that time.
The proportions of hydrogen and RNG delivered in the system by 2030 may be similar.
By 2042, however, FEI expects that most of the hydrogen used in the CTS will be
supplied from the pipelines upstream of Huntingdon, and hydrogen will comprise a much
larger portion of the renewable and low-carbon gas delivered.”

27.1 How will FEI accommodate local H2 production, which may be sized and
operated to produce a relatively constant supply of H2, within its system which
has strong shifts in consumption according to the seaon? For example, a local
plant producing H2 sufficient for an adjacent local load with the excess injected
into the FEI system may produce enough H2 to blend with the natural gas stream
to 10% or 20% during periods of high demand, but this same volume of H2 will
result in H2 blends substantially higher than 20% in the summer when natural
gas flows are reduced.

Response:

FEI expects that hydrogen will not only be blended into the gas system but will also be delivered
to existing customers in dedicated facilities such as local 100 percent hydrogen distribution
networks where hydrogen production is developed in proximity to a large demand centre with
residential, commercial, industrial and feedstock customers. FEI envisions that over the LTGRP
planning period, hydrogen production in BC will initially emerge in the form of facilities producing
in the range of 0.1 PJ per year up to 5 PJ per year. These facilities would be located where the
resources to produce the hydrogen and demand customers coexist. Having dedicated hydrogen
infrastructure interconnecting large flexible demand loads will provide for robust offtake
strategies and with multiple use-cases, such as blending in the distribution system and
converting large volume customers to 100 percent hydrogen, that will help with balancing supply
and demand. FEI is currently executing early-stage feasibility analysis for several such
opportunities in FEI's service territories. Therefore, the question posed by the RCIA reflects
some of the considerations FEI is exploring as it develops and incorporates supplies of
hydrogen.

FEI will need to consider how to best accommodate the daily and seasonal demand profile of
the pipeline energy systems, while staying within the acceptable blend ratios that will be
determined, and especially as the opportunities to develop very large-scale hydrogen production
in BC starts to emerge. FEI expects that, in some cases, this may be accomplished by varying
the rate of hydrogen production in concert with the demand variation - this could be easily
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facilitated where a large demand customer upgrades their plant operations to dual fuel capability
and can automatically switch between methane and hydrogen.

In instances, particularly over the near term as hydrogen production initially starts to develop
with relatively small-scale production and demand scenarios where the processes to produce
hydrogen require a steady production rate (as suggested by the question), FEI may need to
consider limiting the injection rate to produce the maximum acceptable blend ratio at the lower
demand condition and accept lower blend ratios into the system at all other times, while
additionally operating within ranges required by consumer appliances connected downstream.
Otherwise, where possible, installation of local storage of hydrogen produced in daily low
demand hours (to buffer the impacts of demand variation on production), can then be injected
during higher demand periods of the day as required. Future facilities to produce and inject
hydrogen for blending with natural gas may adopt one, or all, or some combination of these
approaches to meet annual emission reduction targets.
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28. Reference: Exhibit B-1 Plan p.7-40

On-System Supply and Delivery — Impact on Capacity of H2
Blending

On page 7-40 of its Plan, FEI states: “To keep the blended hydrogen from the upstream
pipelines out of the CTS as it begins to arrive in more significant quantities after 2030
would require a hydrogen separation facility at Huntingdon and a dedicated hydrogen
pipeline that would ultimately connect to FEI’s initial hubs. This pipeline would share a
common alignment with FEI's existing CTS pipelines so that hydrogen could be blended
directly into the distribution systems at the gate stations served by the CTS.”

28.1 Confirm whether FEI has developed any preliminary estimates for the cost of
such a dedicated hydrogen pipeline, which would presumably terminate
downstream of the take-off points supply Tilbury and Woodfibre LNG, and the
cost of a separation facility at Huntingdon.

28.1.1 If confirmed, provide the preliminary estimate.

Response:

Not confirmed. FEl is in the early stages of developing the hydrogen deployment strategy and
has not developed the scope or preliminary estimates of specific dedicated pipelines in the CTS
or elsewhere. Additionally, FEI would not presume that any dedicated pipelines would need to
terminate downstream of LNG facilities because initially, as described in the preamble, the
dedicated pipelines could be separate from the CTS system supplying Tilbury and Woodfibre
LNG.

Blue or turquoise hydrogen production on system (produced from conventional natural
gas supplied from upstream) may not provide any upstream benefit.

28.2 How many GJ of blue or turquoise hydrogen are produced from 1.0 GJ of natural
gas, including any energy input into the reforming or pyrolyzing processes (i.e.
include any natural gas used in the reformation or pyrolysis processes)?

Response:

Blue or turquoise hydrogen can be produced through different technologies. For example, blue
hydrogen is typically produced through steam methane reforming (SMR) or autothermal
reforming (ATR) technologies, combined with carbon capture and sequestration. The natural
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0.
1 gas consumed in the processes can be highly dependent on the technologies applied. The
2 following examples are taken from the BC Hydrogen Study:
3 e For blue hydrogen production using a conservative 75 percent efficiency, applying SMR
4 to 1.0 GJ of natural gas would result in 0.75 GJ of hydrogen, or approximately 5.3 kg.
5 e For turquoise hydrogen produced through thermal pyrolysis technologies, energy inputs
6 were estimated assuming a 90 percent pyrolytic reaction conversion efficiency of
7 methane to hydrogen and carbon, and an 80 percent yield in the pressure swing
8 absorption process which removes any unreacted methane from the hydrogen resulting
9 in an estimated 0.32 GJ per kg hydrogen, of which 0.028 GJ per kg hydrogen is required
10 to provide heat for the reaction. Therefore, applying pyrolysis to 1.0 GJ of natural gas
11 would result in 0.44 GJ of hydrogen, or approximately 3 kg.
12

11 zen-bcbn-hydrogen-study-final-v6.pdf (gov.bc.ca).
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29. Reference: Exhibit B-1 Plan p.7-41
Impact on RGSD Capacity of H2 Blending

On page 7-41 of its Plan, FEI states: “Currently FEI is developing the RGSD pipeline.
Should the potential project proceed, the pipeline and system upgrades which include
additional compressor facilities along FEI's SCP. The RGSD would allow FEI to receive
and deliver off-system hydrogen production from TC Energy and on-system supplies
along the ITS and SCP to other locations along the ITS, but also as envisioned will have
the capacity to move additional hydrogen and conventional gas required for the CTS via
a new NPS 30 hydrogen ready pipeline between Oliver and the Lower Mainland.”

29.1 What percentage H2 blend will RGSD be designed to carry?

Response:

In the development of the RGSD Project, FEI will ensure the design and construction of the
system is fully compatible for high concentration hydrogen blends, and potentially able to evolve
to full hydrogen in the future, although this will be reviewed more critically during the feasibility
work. The design would also accommodate a reasonable baseline pipeline capacity to move
hydrogen blends and effective ways to expand capacity over time to compensate for loss of
energy delivery capacity as higher levels of hydrogen are blended, to ensure that future peak
demand requirements can be met.

29.2 Explain whether the RGSD will be designed to meet the currently anticipated
capacity requirements on natural gas, or whether it will be oversized (when
carrying natural gas) so that it is capable of the same capacity when carrying a
H2 blend?

Response:

The current preliminary design of the RGSD allows the line to deliver sufficient volumes of gas
(at 100 percent natural gas), while addressing key issues by diversifying pipeline capacity
(providing increased resiliency), alleviating current constraints at Huntingdon, promoting
regional growth and providing a baseline but expandable capacity to allow hydrogen blends to
be transported.

Over time, as greater levels of hydrogen need to flow on the RGSD line, incremental capacity
may need to be added. Under that scenario, FEI can efficiently increase the RGSD pipeline’s
capacity by adding compression.
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Reference: Exhibit B-1 Plan p.7-44
Distribution System Resiliency

On page 7-44 of its Plan, FEI states: “A NPS 24 |IP pipeline located on the Ironworkers
Memorial Bridge provides the only gas supply to more than 45,000 customers in North
Vancouver and West Vancouver. Loss of this crossing would result is an extensive
outage for these customers. Providing a second redundant crossing to the Northshore
communities would significantly improve the resilience of this portion of the Metro
Vancouver distribution system.

In the Interior region, West Kelowna is supplied by an NPS 8 IP pipeline that crosses
Okanagan Lake between Kelowna and West Kelowna. While the system may require
capacity upgrades later in the forecast period that could entail looping the lake crossing,
looping the crossing would address capacity constraints but would not improve
resiliency.”

30.1 Explain why a redundant crossing to the Northshore communities would improve
resilience but looping the Okanagan Lake crossing would not.

Response:

The last sentence in the preamble is incorrect. Looping the Okanagan Lake crossing will
improve resiliency in the supply to West Kelowna.
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Outcomes of the Clean Growth Pathway

Reference: Exhibit B-1 Plan p.9-4, 2-16; Utilities Commission Act
Obligation to Serve New Customers

On page 9-3 of its Plan, FEI states: “The Province’s Clean BC Roadmap states that the
GHGRS emissions cap on gas utilities will be approximately 6 Mt CO2e in 2030.
Accounting for the fact that FEI is not the only gas utility in BC, the portion of the cap that
applies to FEI is estimated to be 5.7 Mt CO2e.”

Section 28(1) of the Utilities Commission Act states:
“Utility must provide service if supply line near

28(1) On being requested by the owner or occupier of the premises to do so, a public
utility must supply its service to premises that are located within 200 metres of its supply
line or any lesser distance that the commission prescribes suitable for that purpose.”

31.1 If FEl is at or in excess of its emissions cap, explain how FEI expects to fulfill its
obligations to serve new customers as detailed in section 28(1) of the Utilities
Commission Act, as the addition of more customers will further increase the
emissions attributed to FEI.

Response:

The rules around the GHGRS emissions cap are not yet known as the Province has yet to enact
legislation to effect the CleanBC Roadmap. As such, it is not possible to know what options FEI
would have to meet the cap or to lower its emissions to be under the cap.

31.2 If FEI continued with a business-as-usual approach (i.e. the Reference Case
scenario, as opposed to implementing the four pillars of its Clean Growth
Pathway) and therefore was far in excess of the emissions cap, how would FEI
reconcile its obligations to serve existing customers with the GHGRS emissions
cap?

Response:

Please refer to the response to RCIA IR1 31.1
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On page 2-16 of its Plan, FEI states: “Along with these commitments, a growing number
of local governments are implementing changes to their building codes63, planning
guidelines, and zoning bylaws in order to reduce GHG emissions in new building
construction projects and in some cases with existing building retrofits and
improvements. This is being achieved by:

» establishing GHG target limits for new construction, necessitating the use of low-
carbon or renewable energies;”

Footnote 63 states: “Specifically, the City of Vancouver is enabled under the Vancouver
Charter to adopt by-laws to regulate the design and construction of buildings. Other
municipalities must follow the provincial building code but can provide zoning by-laws
that can be enforced.”

31.3 Explain whether the by-laws enacted by the various municipalities preclude FEI
providing service to homes and businesses and whether these by-laws
potentially conflict with section 28(1) of the Utilities Commission Act.

Response:

Where a municipality has effectively prohibited the use of appliances that use gas (through
GHGi targets or other electricity related bylaws), this can preclude FEI from providing service as
customers are not able to have gas appliances. Whether such bylaws conflict with section 28(1)
of Utilities Commission Act is a legal question. FEI's views on this matter are privileged and
confidential.
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32. Reference: Exhibit B-1 Plan pp.2-11, 9-4, 9-6
Emissions Reductions From LCT and Marine LNG
At page 9-4 of its Plan, FEI provides Figure 9-1:

Figure 9-1: GHG Emission Reductions for Residential, Commercial and Industrial Customers
Meets the GHGRS for the Diversified Energy (Planning) Scenario

10.00
Demand reducton
8.00 ' (pre-DSM)
GHGRS Emissions DSM demand
Cap for 2030 reduction
2, Applied to FEI (5.7
o " M1 CO.0) BC legisiatec GHG — Renowable and low
o 6.00 emissons reduction = carbon gas supply
s target by 2040
6% (43 M
(43Mt COp) Additional actions
4.00
B FEI GHG Emissions
2.00
0.00

2018 2030

On page 9-6 of its Plan, FEI states: “FEI is not inferring ownership of any carbon credits
with regard to Figure 9-3, but simply stating the emission reductions that will occur when
natural gas displaces higher-carbon fuels for these uses.”

On page 2-11 of its Plan, FEI states: “Under the BC-LCFS, organizations can generate
credits by using fuels with a carbon intensity below the targets and receive debits for
fuels with a carbon intensity above the targets. Each credit represents 1 tonne of CO2e
that was either removed from the atmosphere or not released into the atmosphere as the
result of direct, beyond business-as-usual action by a project proponent. These credits
can be traded between companies or banked for future use.”

32.1 Explain whether there is any way for FEI to benefit under the BC Low Carbon
Fuel Standard in a manner that will affect FEI's compliance with the GHGRS
emissions cap.

Response:

FEI expects that GHG reductions and subsequent emissions credits generated for compliance
with the BC Low Carbon Fuel Standard will not count as progress toward the GHGRS.
However, the details of the GHGRS are still being developed by the Province.
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Nevertheless, FEI will continue to support GHG reductions in the transportation sector in order
to assist its customers in complying with the goals of the Low Carbon Fuel Standard and to
broaden its customer base and throughput on its system for the transportation market. This will
enable all ratepayers to benefit from otherwise lower abatement costs, while optimizing the use
of FEI's fixed assets.

32.2 Confirm whether the emissions reductions resulting from FEI supplying natural
gas for low-carbon transportation and global LNG have any effect on FEI's
compliance with the emissions cap.

Response:

Please refer to the response to RCIA IR1 8.1.

32.2.1 Explain whether there are any benefits to FEI's ratepayers of FEl's
investments in the LCT and marine LNG markets (i.e. Pillars 3 and 4 of
the Clean Growth Pathway) with respect to meeting the GHGRS
emissions cap.

Response:

Please refer to the response to RCIA IR1 8.1.

32.3 Provide the possible variation of GHG emissions based on weather, from the
warmest year emissions to the coldest year emissions, as well as the normal
year emissions for the years 2022 and 2030.

Response:

The carbon emissions and emission reductions provided in the Application are based on a
normal year and are presented in Figure 9-6, Section 9.2.3, starting on page 9-7 of the
Application. Otherwise, FEI does not have sufficient information with which to respond to this
request. It would be premature to pursue the information requested at this time as the Province
has not yet determined the parameters of the GHGRS, including whether or not there is a need
to account for warmest and coldest year emissions.
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In general, FEI uses a process of weather normalization to recognize that while some years
maybe colder than normal (and hence may require more gas use than normal), other years will
be warmer than normal (and hence will require less gas than normal) and over time gas use
(and the emissions from gas use) will average to approximately normal conditions.

32.3.1 If FEI has any information on how this weather variation will be taken
into consideration when evaluating FEI's compliance with the GHG
Reduction Standard emissions cap, please provide it.

Response:

FEI has not received detail on how variations in annual weather will be accounted for in the
GHGRS from the Province. However, in the future, FEI believes that this policy issue can be
addressed through weather-normalization practices or by blending annual performance into
multi-year rolling averages.
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Reference: Exhibit B-1 Plan pp.9-1, 2-10, 3-1

Clean Growth Pathway

On page 9-1 of its Plan, FEI states: “FEl's role in this future is to utilize, grow and
strengthen its gas transmission and distribution systems for the continued delivery of
safe, secure and reliable energy to customers, while reducing carbon emissions for
customers through the four pillars of its Clean Growth Pathway.”

On page 2-10 of its Plan, FEI states: “It is anticipated that the GHGRS policy framework
will enable FEI to invest in a broad set of GHG-saving actions such as increasing
renewable and low-carbon gases and incenting higher levels of energy efficiency and
other measures.”

On page 3-1 of its Plan, FEI states: “FEI's Clean Growth Pathway is supported by four
key pillars:

33.1

Response:

Pillar 1: Transitioning to renewable and low-carbon gases to decarbonize the gas
supply;

Pillar 2: Investing in DSM programs in support of energy efficiency and
conservation measures to reduce energy use among residential, commercial and
industrial customers;

Pillar 3: Investing in low-carbon transportation infrastructure to reduce emissions
in this sector; and

Pillar 4: Investing in LNG to lower GHG emissions in marine fueling and global
markets.”

Confirm whether FEI has evaluated plans or pathways other than the Clean
Growth Pathway that have the potential to achieve the GHG emissions
reductions required to meet the GHGRS emissions cap. For example, did FEI
evaluate a pathway that excluded the Pillars 3, 4, or both from the pathway?

33.1.1 If confirmed, did FEI establish that its LTGRP with the Clean Growth
Pathway is the lowest cost or lowest rate impact approach to meeting
the GHGRS emissions cap?

Confirmed. A comparison between a deep electrification and a diversified energy pathway is
included in Appendix A-2 of the Application and supported by information provided in Appendix

A-9 of the Application. Further, the Pathways Report in Appendix A-2 concluded that a

diversified pathway is more cost effective than one based on electrification. FEI has not yet
undertaken further analysis or evaluation of alternate pathways to achieve the cap because
details on the nature of the cap including its scope, reduction requirement, allowed abatement
activities and other critical design components have not yet been fully developed by the
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1 Province. As such, it is difficult for FEI to speculate on materially different abatement pathways
2  beyond high-level approaches conducted to-date. Please also refer to the response to RCIA IR1

3 8.1
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34. Reference: Exhibit B-1 Plan p.9-10
Electrification

On page 9-10 of its Plan, FEI states: “The electrification of a degree of current gas load
is expected to happen over the planning horizon as one of the solutions to reduce
carbon emissions in the Diversified Energy (Planning) Scenario. Total electrification of
FEI's existing gas demand, however, creates challenges for electricity capacity
requirements that FEI considers are not plausible. FEI's Clean Growth Pathway is based
on using the right energy, for the right purpose at the right time.

34.1 Provide any statements by BC Hydro that FEI is aware of with respect to the
amount of electrification of FEI's gas demand that could be electrified.

Response:

FEI is not aware of any statements by BC Hydro that indicate the amount of FEI's gas demand
that could be electrified. The BCUC declined to direct BC Hydro to provide any long-term plans
and targets for low-carbon electrification, which may have indicated the totality and feasibility of
electrification of gas demand within the province.

This information was provided in Chapter 3 of BC Hydro’s 2021 Integrated Resource Plan,
Section 3.2.1 (g) beginning at Line 19 on page 3-7:

In Commission Order No. G-28-21 the Commission directed that BC Hydro file its
next long-term resource plan no later than December 31, 2021. This Application
is filed in accordance with that directive. Also in Commission Order No. G-28-21,
the Commission declined to direct BC Hydro to include in the 2021 IRP any long-
term plans and targets for low-carbon electrification, concluding that “there is no
obligation for BC Hydro to produce such plans outside of how they affect the key
components of the IRP”; . . .

34.2 What is the maximum amount of electrification of FEI's gas load that is modeled
in FBC’s most recent electric Long Term Electricity Resource Plan?

Response:

The maximum amount of electrification of FEI's gas load that is modeled in FBC’s most recent
electric Long-Term Electricity Resource Plan (the 2021 LTERP) was included in the Upper
Bound, Scenario 1. In this scenario, it is assumed that FBC will achieve 30 percent of the 2035
technical potential in the June 2019 update of the Conservation Potential Review (CPR) and
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maintain that level of achievement through 2040. The technical potential estimates from the
CPR are presented in the following table:?

Table 7 Impacts of Fuel Switching = Gas to Electric

Energy Type Total Impact (for 2035)

Electric Energy 1,032 GWhiyear
Electric Demand 276 MW
Gas Energy -4 406 TJiyear"

*reduced natural gas demand

Therefore, based on 30 percent achievement of the CPR technical potential, the annual energy
and peak demand impacts from this fuel switching electrification are 310 GWh and 83 MW,
respectively, by 2040.

12 FBC 2021 LTERP, Appendix H — Load Scenarios Assessment report, page 19.
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1 35 Reference: Exhibit B-1 Plan p.9-12, 9-13; 2017 LTGRP Exhibit B-1 p.212

2 Rate Impacts

3 On page 9-12 of its Plan, FEI states: “The 2022 approved delivery margin as the

4 baseline cost of service plus annual escalation by inflation as well as the incremental

5 cost of service for the capital expenditures on FEI's major transmission systems (VITS,

6 CTS, and ITS) related to capacity upgrades, integrity, and resiliency depending on the

7 peak demand forecast in each scenario;”

8 35.1 Confirm whether the capital expenditures factored into the analysis on effective

9 rate impacts includes the capital expenditures necessary to accommodate
10 increasing proportions of hydrogen blended into the gas stream, such as
11 dedicated H2 pipelines or H2 separation facilities at Huntingdon, Tilbury, and
12 Coquitlam (Woodfibre LNG).
13 35.1.1 If not confirmed, explain the relevance of the rate impact analysis
14 considering the potential magnitude of the required capital expenditures
15 to facilitate H2 blending into FEI's system.
16

17 Response:
18 Please refer to the response to BCUC IR1 77.4.1.
19

20
21
22 On page 9-13 of its Plan, FEI provides the Residential rate impacts for four scenarios:

Figure 9-7: Cumulative Effective Rate Impact (2022 — 2042) - Residential RS 1, Avg. UPC 60 GJ
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On page 212 of its 2017 Long Term Gas Resource Plan, FEI provides the overall rate
impacts for three scenarios:

Figure 8-9: Delivery Rate Direction — All Rate Schedules with C&EM and NGT
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35.2 Provide the indicative rate impacts for all rate schedules (combined), similar to
Figure 8-9 from the 2017 LTGRP.

Response:

Figures 9-7 to 9-10 in the Application show the total bill impact per rate schedule including
delivery, cost of gas, storage and transport, and carbon tax. Figure 8-9 of the 2017 Long Term
Gas Resource Plan only shows the delivery rate impact. To be responsive, FEI has included
the delivery rate impact of the 2022 LTGRP similar to Figure 8-9 from the 2017 LTGRP.
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35.3 Explain whether the Reference Cases in each of Figure 9-7 and 8-9 are
approximately equivalent or whether there are substantial differences.
35.3.1 If they are substantially different, explain in what ways they are
different.
Response:

10
11
12
13
14

15
16

17

18
19

20
21

22
23

FEI notes the Reference Case is based on end use patterns observed, as well as any new
changes in law or policy that will affect future demand as of the base year. The Reference Case
from the 2017 LTGRP is equivalent to the 2022 LTGRP; however, the basis of the two reference
cases is different. First, the base year of the 2017 LTGRP is 2015 while the base year of the
2022 LTGRP is 2019.

In summary, as explained in Section 4.4.1.2 of the Application, the Reference Case of the 2022
LTGRP includes:

e FEI's 2021 Conservation Potential Review (2021 CPR);

e FEI's 2017 Residential End use Survey (REUS) which represents FEI's most recent
REUS at the time the forecast modelling was undertaken;

e FEI's 2019 Commercial End Use Survey (CEUS) which represents FEI's most recent
study of its commercial customers; and

e Research and data analysis from the 2017 LTGRP which FEI included to utilize and
build upon work that had already been completed for the 2017 LTGRP.
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In contrast, Section 3.4.1 of the 2017 LTGRP explained the Reference Case included:

e The 2015 BC Conservation Potential Review (BC CPR) which represents a collaborative
provincial forecast (sponsored by FEI, FBC, BC Hydro, and Pacific Northern Gas) of
energy conservation potential and thus benefits from data supplied by all sponsors as
well as the rigour of multiple entities acting as reviewers;

o FEI's 2012 Residential End-Use Survey (REUS) (FEI's 2017 REUS was not complete at
the time of filing the 2017 LTGRP);

e FEI's 2015 Commercial End-Use Survey (CEUS) which represents FEI's most recent
study of its commercial customers; and

o Research and data analysis from the 2014 LTGRP which FEI included to utilize and
build upon work that had already been completed for the 2014 LTGRP.

On page 9-12, FEI states: “The analysis on effective rate impacts compares the changes
in rates to the current 2022 approved rates with the following assumptions:

* The incremental cost of service (including any offsetting revenue) related to FEI's
major capital projects recently filed (or expected to be filed) or approved by
BCUC, including:

o Inland Gas Upgrades (IGU) CPCN;

o Pattullo Gas Line Replacement (PGR) CPCN;

o Tilbury LNG Storage Expansion (TLSE) CPCN;

0 Advanced Metering Infrastructure (AMI) CPCN;

0 CTS and ITS Transmission Integrity Management (TIMC) CPCNSs;
o OIC Tilbury Phase 1B; and

o Woodfibre Gas Pipeline.”

35.4 Explain why the Okanagan Capacity Upgrade is not included in the rate impact
analysis.

Response:

FEI clarifies that the OCU project was included in every scenario in the rate impact analysis
presented in Section 9.4 of the Application. The list of major capital projects listed on page 9-12
of the Application and as referenced in the preamble above inadvertently excluded the OCU
project.
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1 36 Reference: Exhibit B-1 Plan p. 9-15
2 At page 9-15 of its Plan, FEI presents Table 9-2:

Table 9-2: Summary and Comparison of Average Projected Delivery Rate Changes

Average UPC Reference Upper Bound Diversified Energy | 1o op Electrification

(Planning)
(2022 - 2042) !
Cumulative Annual |Cumulative Annual | Cumufative Annual | Cumulative Annual

Residential (RS 1) 60 73% 28% % 29% 118% 4.0% 235% 6.2%
iSmaIl Commercial (RS 2) 293 41% 1.7% 84% 25% 102% 3.6% 207% 5.8%
{Large Commercial (RS 3) 3253 40% 1.7% 69% 2.6% 107% 37% 206% 5.7%

{Gomnl Firm Service (RS 5) 18,542 44% 1.9% 80% 3.0% 14% 3.9% 150% 47%

FEI goes on to state: “The cumulative effective rate impacts shown in the figures above
are made up of individual impacts in all components of FEI's rates, including delivery,
cost of gas, storage & transport, and carbon tax. Using Residential (RS 1) as an
example, Figure 9-11 below provides a breakdown of the annual bill projections for the
average residential customer under the Diversified Energy (Planning) Scenario from
2022 to 2024. It can be seen that the total residential bill is estimated to increase from
10 approximately $1,029 in 2022 to $1,958 in 2031, and to approximately $2,215 in 2040
11 under the Diversified Energy (Planning) Scenario.”

© oo ~NO Ok~ W

12 36.1 Please confirm if the dollar figures quoted above are presented in real or nominal
13 dollars.
14

15 Response:

16  The dollar figures quoted in the preamble above are presented in nominal dollars.

17
18

19
20 36.2 For Table 9-2, please provide:

21 36.2.1 the assumed delivery volumes (in % change, 2022 - 2042), and

22 36.2.2 the capital expenditure assumed (in nominal $ by year).
23

24 Response:

25  Please refer to the response to BCUC IR1 75.4 and related attachment 75.4 for the delivery
26  volumes (in % change, 2022 - 2042) and Attachment 36.2.2 for the capital expenditures
27  assumed (in nominal $ by year) for the four scenarios as referenced in the preamble above.

28
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Cumulative

Capital Expenditure (Reference) (2023-2042) | 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042
Regular Capital 1,498 383 367 369 380 - - - - - - - - - - - - - - - -
IS Upgrade 42 - 20 21 1 - - - - - - - - - - - - - - - -
Capacity Upgrades (VITS, CTS, ITS) 280 2 4 4 60 120 12 6 32 - - - - - - - - 40 - - -
Resiliency Upgrades (Distribution) 1,130 - - 5 10 10 150 300 25 1 6 11 41 177 278 109 8 - - - -
Integrity Upgrades 144 3 13 16 19 18 3 2 23 45 4 - - - - - - - - - -
CPCNs - - - - - - - - - - - - - - - - - - - - -
T1B - - - - - - - - - - - - - - - - - - - - -
TLSE 739 166 252 210 111 - - - - - - - - - - - - - - - -
AMI 473 91 168 150 64 - - - - - - - - - - - - - - - -
TIMC-CTS 100 5 93 3 - - - - - - - - - - - - - - - - -
TIMC-ITS 82 4 11 33 33 0 - - - - - - - - - - - - - - -
PGR 17 17 0 - - - - - - - - - - - - - - - - - -
ocu 253 113 139 0 - - - - - - - - - - - - - - - - -
IGU 104 69 33 1 1 - - - - - - - - - - - - - - - -
Regular/Major Capital, Escalated (2027-2042) 10,437 - - - - 546 564 575 588 602 613 626 636 662 676 695 701 714 729 751 759
Total ($000s) 15,299 854 1,099 812 679 694 728 883 668 648 623 637 677 839 954 804 709 754 729 751 759
Cumulative
Capital Expenditure (Upper) (2023-2042) | 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042
Regular Capital 1,499 384 367 369 380 - - - - - - - - - - - - - - - -
IS Upgrade 42 - 20 21 1 - - - - - - - - - - - - - - - -
Capacity Upgrades (VITS, CTS, ITS) 779 6 12 12 180 360 34 20 75 - - - - - - - - 80 - - -
Resiliency Upgrades (Distribution) 3,479 - - 15 30 30 455 910 85 153 311 46 96 325 495 334 60 44 10 41 41
Integrity Upgrades 289 3 33 38 44 22 4 3 45 90 8 - - - - - - - - - -
CPCNs - - - - - - - - - - - - - - - - - - - - -
T1B 1,076 451 365 260 - - - - - - - - - - - - - - - - -
TLSE 739 166 252 210 111 - - - - - - - - - - - - - - - -
AMI 473 91 168 150 64 - - - - - - - - - - - - - - - -
TIMC-CTS 100 5 93 3 - - - - - - - - - - - - - - - - -
TIMC-ITS 82 4 11 33 33 0 - - - - - - - - - - - - - - -
PGR 17 17 0 - - - - - - - - - - - - - - - - - -
ocu 253 113 139 0 - - - - - - - - - - - - - - - - -
IGU 104 69 33 1 1 - - - - - - - - - - - - - - - -
Regular/Major Capital, Escalated (2027-2042) 10,437 - - - - 546 564 575 588 602 613 626 636 662 676 695 701 714 729 751 759
Total ($000s) 19,369 | 1,309 1,493 1,112 844 957 1,057 1,508 793 845 931 672 732 987 1,171 1,029 761 838 739 791 800



Cumulative
Capital Expenditure (Diversified Energy Planning) (2023-2042) | 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042
Regular Capital 1,498 383 367 369 380 - - - - - - - - - - - - - - - -
IS Upgrade 42 - 20 21 1 - - - - - - - - - - - - - - - -
Capacity Upgrades (VITS, CTS, ITS) 679 6 12 12 180 360 31 6 32 - - - - - - - - 40 - - -
Resiliency Upgrades (Distribution) 1,130 - - 5 10 10 150 300 25 1 6 11 41 177 278 109 8 - - - -
Integrity Upgrades 144 3 13 16 19 18 3 2 23 45 4 - - - - - - - - - -
CPCNs - - - - - - - - - - - - - - - - - - - - -
T1B 1,076 451 365 260 - - - - - - - - - - - - - - - - -
TLSE 739 166 252 210 111 - - - - - - - - - - - - - - - -
AMI 473 91 168 150 64 - - - - - - - - - - - - - - - -
TIMC-CTS 100 5 93 3 - - - - - - - - - - - - - - - - -
TIMC-ITS 82 4 11 33 33 0 - - - - - - - - - - - - - - -
PGR 17 17 0 - - - - - - - - - - - - - - - - - -
ocu 253 113 139 0 - - - - - - - - - - - - - - - - -
IGU 104 69 33 1 1 - - - - - - - - - - - - - - - -
Regular/Major Capital, Escalated (2027-2042) 10,437 - - - - 546 564 575 588 602 613 626 636 662 676 695 701 714 729 751 759
Total ($000s) 16,774 | 1,308 1,472 1,080 799 934 748 883 668 648 623 637 677 839 954 804 709 754 729 751 759
Cumulative
Capital Expenditure (Deep Electrification) (2023-2042) | 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042
Regular Capital 1,498 383 367 369 380 - - - - - - - - - - - - - - - -
IS Upgrade 42 - 20 21 1 - - - - - - - - - - - - - - - -
Capacity Upgrades (VITS, CTS, ITS) 80 - - - - - 2 6 32 - - - - - - - - 40 - - -
Resiliency Upgrades (Distribution) 1,130 - - 5 10 10 150 300 25 1 6 11 41 177 278 109 8 - - - -
Integrity Upgrades 144 3 13 16 19 18 3 2 23 45 4 - - - - - - - - - -
CPCNs - - - - - - - - - - - - - - - - - - - - -
T1B - - - - - - - - - - - - - - - - - - - - -
TLSE 739 166 252 210 111 - - - - - - - - - - - - - - - -
AMI 473 91 168 150 64 - - - - - - - - - - - - - - - -
TIMC-CTS 100 5 93 3 - - - - - - - - - - - - - - - - -
TIMC-ITS 82 4 11 33 33 0 - - - - - - - - - - - - - - -
PGR 17 17 0 - - - - - - - - - - - - - - - - - -
ocu 253 113 139 0 - - - - - - - - - - - - - - - - -
IGU 104 69 33 1 1 - - - - - - - - - - - - - - - -
Regular/Major Capital, Escalated (2027-2042) 10,437 - - - - 546 564 575 588 602 613 626 636 662 676 695 701 714 729 751 759
Total ($000s) 15,099 852 1,095 808 619 574 718 883 668 648 623 637 677 839 954 804 709 754 729 751 759
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Pivot 2030

		Row Labels		Sum of Annual Savings (GJ)

		Commercial		765,762

		Industrial		197,985

		Residential		317,957

		Grand Total		1,281,704





Pivot 2042

		Row Labels		Sum of Annual Savings (GJ)

		Commercial		256,491

		Industrial		64,916

		Residential		120,187

		Grand Total		441,594





2030 Measures and Savings

		Program Area		2030 Measures 		Annual Savings, 2020 (GJ)		Annual GHG Reduction, 2020 (tonnes CO2e)		Annual Savings, 2030 (GJ)		Annual GHG Reduction, 2030 (tonnes CO2e)		Average of Measure Life (Year)		NPV Gas Savings, 2030 (GJ)		NPV GHG Reductions, 2030 (tonnes CO2e)

		Commercial		Advanced Building Automation System (BAS)		809		48		18,605		1,113		15		198,308		11,859

		Commercial		Advanced Thermostat		5,380		322		28,415		1,699		15		302,874		18,112

		Commercial		Air Curtain		56		3		247		15		15		2,628		157

		Commercial		Air Sealing		271		16		1,986		119		30		31,931		1,909

		Commercial		Building Energy Report		1,823		109		17,681		1,057		2		33,058		1,977

		Commercial		Boiler-Furnace Tune-Up		1,568		94		15,091		902		3		41,399		2,476

		Commercial		Boiler Combination Controls		1,188		71		7,046		421		15		75,100		4,491

		Commercial		Boiler Cycling Controls		1,264		76		12,504		748		15		133,280		7,970

		Commercial		Boiler Zoning Controls		469		28		8,019		480		15		85,471		5,111

		Commercial		Comprehensive Recommissioning		48,971		2,928		0		0		5		0		0

		Commercial		Condensing Boiler (Early Replacement)		1,207		72		0		0		7		0		0

		Commercial		Condensing Boiler (Replace on Burnout) 		385		23		0		0		20		0		0

		Commercial		Condensing On-Demand Direct Contact Hot Water Heater		607		36		935		56		20		12,045		720

		Commercial		Condensing Storage Direct Contact Hot Water Heater		316		19		488		29		15		5,197		311

		Commercial		Condensing Supply Boiler		1,354		81		5,114		306		25		74,982		4,484

		Commercial		Condensing Unit Heater		4		0		74		4		18		898		54

		Commercial		Condensing Make Up Air Unit (Early)		943		56		18,220		1,090		7		106,936		6,395

		Commercial		Condensing Make Up Air Unit (Replace on Burnout )		4,481		268		8,270		495		15		88,147		5,271

		Commercial		Direct Control Kitchen Vent		0		0		0		0		15		1		0

		Commercial		Destratification		2,028		121		4,480		268		15		47,752		2,856

		Commercial		Destratification Fan (Retrofit)		14		1		131		8		12		1,183		71

		Commercial		Destratification Fan (Replace on Burnout )		14		1		133		8		12		1,204		72

		Commercial		Direct Contact Hot Water Heater Tank Insulation		104		6		1,194		71		11		10,123		605

		Commercial		Dock Door Seal		352		21		1,665		100		10		13,103		784

		Commercial		Direct Vent Fireplace		245		15		589		35		15		6,274		375

		Commercial		Efficient Pre-Rinse Spray		25		2		326		20		5		1,429		85

		Commercial		Efficient Cook Equipment		4,078		244		8,502		508		12		77,038		4,607

		Commercial		Energy Recovery Ventilator		11,245		672		49,301		2,948		14		500,409		29,924

		Commercial		ESTAR Clothes Washer		6,643		397		7,486		448		14		75,983		4,544

		Commercial		ESTAR Dishwasher		1,181		71		1,478		88		11		12,529		749

		Commercial		Faucet Aerators		11,159		667		4,753		284		10		37,410		2,237

		Commercial		Gas Heat Pump - Combination		0		0		194,119		11,608		18		2,339,932		139,928

		Commercial		Heat Transfer Tech		5,932		355		62,273		3,724		4		222,834		13,325

		Commercial		Hotel Controls		82		5		0		0		15		0		0

		Commercial		Heat Recovery Chiller		63		4		1,359		81		20		17,510		1,047

		Commercial		Heat Recovery Ventilation		353		21		1,632		98		14		16,564		991

		Commercial		Indoor Pool Cover		452		27		2,370		142		6		12,179		728

		Commercial		Infrared Heaters		1		0		30		2		17		352		21

		Commercial		Low Flow Showerhead		1,099		66		9,874		590		10		77,712		4,647

		Commercial		Lower Boiler Retrofit Temp		0		0		0		0		20		0		0

		Commercial		New Construction Step 2 - Commercial		1,823		109		29,392		1,758		25		430,934		25,770

		Commercial		New Construction Step 2 - Non Step Code Buildings		400		24		7,076		423		25		103,750		6,204

		Commercial		New Construction Step 2 - Residential ie MURB		1,360		81		23,013		1,376		25		337,416		20,177

		Commercial		New Construction Step 3 - Commercial		2,420		145		38,315		2,291		25		561,761		33,593

		Commercial		New Construction Step 3 - Non Step Code Buildings		531		32		9,415		563		25		138,035		8,254

		Commercial		New Construction Step 3 - Residential ie MURB		1,202		72		19,895		1,190		25		291,699		17,444

		Commercial		New Construction Step 4 - Non Step Code Buildings		365		22		6,974		417		25		102,247		6,114

		Commercial		New Construction Step 4 - Residential ie MURB		1,043		62		20,117		1,203		25		294,943		17,638

		Commercial		Occupant Behaviour		2,082		125		28,010		1,675		2		52,371		3,132

		Commercial		Outdoor Pool Cover		0		0		0		0		6		0		0

		Commercial		Passive Domestic Water Heater Recovery		362		22		4,450		266		25		65,245		3,902

		Commercial		Pipe Insulation		0		0		0		0		15		0		0

		Commercial		Recirculation Demand Control		1,027		61		10,936		654		20		140,914		8,427

		Commercial		Refrigeration Heat Recovery		866		52		3,873		232		15		41,278		2,468

		Commercial		Residential Furnace (Early Replacement)		367		22		7,087		424		4		25,359		1,516

		Commercial		Residential Furnace (Replace on Burnout )		84		5		205		12		18		2,466		147

		Commercial		Reverse Flow Energy Recovery Ventilator		928		56		7,381		441		14		74,922		4,480

		Commercial		Roof Insulation		2,812		168		7,823		468		30		125,796		7,523

		Commercial		Rooftop Unit Controls		82		5		1,774		106		15		18,904		1,130

		Commercial		Solar Direct Contact Hot Water Heater Preheat		0		0		0		0		20		0		0

		Commercial		Solar Preheat		662		40		13,921		833		35		239,622		14,329

		Commercial		Solar Water Pool		134		8		2,626		157		20		33,837		2,023

		Commercial		Steam to Hot Water 		0		0		24		1		20		314		19

		Commercial		Steam Trap		0		0		12		1		6		63		4

		Commercial		Sterilizer Heat Recovery		93		6		3,836		229		15		40,891		2,445

		Commercial		Strip Curtains		198		12		1,123		67		4		4,019		240

		Commercial		Submetering		25		2		1,045		62		10		8,222		492

		Commercial		Thermostat Shower Valve		106		6		413		25		10		3,249		194

		Commercial		Vortex De-Aerators		0		0		3		0		10		22		1

		Commercial		Wall Insulation		153		9		855		51		30		13,749		822

		Commercial		Window Film		577		35		7,134		427		20		91,917		5,497

		Commercial		Window Upgrade		1,327		79		14,646		876		25		214,737		12,841

		Industrial		Advanced Thermostats		37,726		2,256		0		0		11		0		0

		Industrial		Advanced Veneer Dryer		2,476		148		3,026		181		15		32,256		1,929

		Industrial		Air Compressor Heat Recovery (Process Heating)		3,025		181		7,643		457		15		81,468		4,872

		Industrial		Air Compressor Heat Recovery (Space Heating)		999		60		2,557		153		15		27,250		1,630

		Industrial		Air Curtain		56		3		1,799		108		15		19,180		1,147

		Industrial		Boiler Right-Sizing		416		25		4,554		272		25		66,768		3,993

		Industrial		Boiler Tune-Up		51,232		3,064		3,165		189		5		13,853		828

		Industrial		Combustion Testing		19,858		1,188		5,487		328		5		24,016		1,436

		Industrial		Condensing Boiler		1,251		75		7,064		422		15		75,290		4,502

		Industrial		Condensing Make-Up Air Unit		133		8		197		12		20		2,532		151

		Industrial		Condensing Unit Heaters		823		49		261		16		18		3,146		188

		Industrial		Destratification Fan		991		59		328		20		15		3,498		209

		Industrial		Direct Contact Hot Water Heater		2,468		148		20,745		1,241		20		267,298		15,984

		Industrial		Economizer		15,273		913		2,640		158		20		34,015		2,034

		Industrial		Energy Management		127,648		7,633		12,574		752		3		34,494		2,063

		Industrial		Furnace Retrofit		23,278		1,392		3,585		214		20		46,197		2,763

		Industrial		Greenhouse Curtains		14,507		867		5,342		319		10		42,044		2,514

		Industrial		Greenhouse Envelope		17,306		1,035		8,861		530		10		69,735		4,170

		Industrial		Heat Recovery Systems		86,213		5,156		21,598		1,292		15		230,208		13,766

		Industrial		High Efficiency Burners		20,460		1,224		0		0		15		0		0

		Industrial		High Efficiency Dryers		15,061		901		28,459		1,702		20		366,690		21,928

		Industrial		High Efficiency Kilns		13,357		799		701		42		10		5,521		330

		Industrial		High Efficiency Ovens		2,247		134		3,315		198		15		35,334		2,113

		Industrial		High Efficiency Rooftop Unit Controls		1,673		100		374		22		10		2,942		176

		Industrial		HVAC Boiler Tune Up		4,444		266		1,440		86		3		3,951		236

		Industrial		HVAC Ventilation Optimization		6,071		363		1,883		113		5		8,241		493

		Industrial		Improved Condensate Return (Retrofit)		22,523		1,347		3,514		210		15		37,456		2,240

		Industrial		Integrated Greenhouse Environmental Controls		21,649		1,295		9,478		567		15		101,020		6,041

		Industrial		Loading Dock Seals		1,566		94		516		31		10		4,063		243

		Industrial		Pipe Insulation		0		0		1,305		78		15		13,910		832

		Industrial		Process Boiler Load Control		56,296		3,367		18,161		1,086		10		142,932		8,547

		Industrial		Process Control		248,654		14,870		0		0		10		0		0

		Industrial		Regenerative Catalytic Oxidizer		479		29		0		0		15		0		0

		Industrial		Replace Steam Traps		232,636		13,912		0		0		6		0		0

		Industrial		Solar Wall		5		0		7,677		459		30		123,452		7,382

		Industrial		Steam to Hot Water Conversion (District Energy)		97,199		5,812		0		0		30		0		0

		Industrial		Tank Insulation		11,531		690		4,347		260		11		36,857		2,204

		Industrial		Venturi Steam Trap		16,019		958		5,387		322		6		27,685		1,656

		Industrial		Warm Mix Asphalt		0		0		0		0		1		0		0

		Residential		Air Source Heat Pump (Central) - New Gas Furnace		323		19		183		11		12		1,662		99

		Residential		Air Source Heat Pump (Central) - Retrofit Existing Gas Furnace		3,917		234		1,664		100		12		15,077		902

		Residential		Attic Duct Insulation		1,183		71		1,961		117		20		25,263		1,511

		Residential		Attic Insulation (R-12.6 Baseline)		4,004		239		6,385		382		30		102,680		6,140

		Residential		Attic Insulation (R-20 Baseline)		22,861		1,367		23,596		1,411		30		379,429		22,690

		Residential		Basement or Crawlspace Insulation		14,406		861		14,148		846		30		227,509		13,605

		Residential		Boiler Early Retirement		5,723		342		0		0		4		0		0

		Residential		Boiler Reset Controls		4,111		246		2,316		138		18		27,915		1,669

		Residential		Boiler Tune-Up		51,232		3,064		0		0		2		0		0

		Residential		Combination System - Type 1 and 2		3,512		210		1,316		79		18		15,864		949

		Residential		Combination System - Type 1 and 2 (Early Retirement)		780		47		252		15		5		1,011		60

		Residential		Combination System - Type 3		14,714		880		45		3		18		541		32

		Residential		Communicating Thermostat		90,570		5,416		26,884		1,608		12		243,610		14,568

		Residential		Comprehensive Air Sealing		3,728		223		6,147		368		15		65,519		3,918

		Residential		Comprehensive Draftproofing		14,805		885		22,649		1,354		6		116,409		6,961

		Residential		Connected Water Heater Controller		0		0		0		0		13		0		0

		Residential		Convection Oven		0		0		0		0		12		0		0

		Residential		Drain Water Heat Recovery		160,367		9,590		1,179		70		25		17,284		1,034

		Residential		ENERGY STAR Dishwasher		2,127		127		913		55		11		7,742		463

		Residential		ENERGY STAR Manufactured Home		0		0		0		0		5		0		0

		Residential		Exposed Floor Insulation		4,912		294		6,672		399		30		107,294		6,416

		Residential		Faucet Aerator		22,469		1,344		16,092		962		9		116,389		6,960

		Residential		Fireplace Timer		8,566		512		4,052		242		20		52,209		3,122

		Residential		Furnace (Early Retirement)		27,639		1,653		0		0		4		0		0

		Residential		Furnace Tune-Up		0		0		0		0		2		0		0

		Residential		Gas Heat Pump - Domestic Hot Water 		0		0		0		0		13		0		0

		Residential		Gas Heat Pump - Domestic Hot Water (Mature Market Costs)		0		0		3,160		189		13		30,393		1,818

		Residential		Gas Heat Pump - Space Heating		0		0		2,375		142		15		25,319		1,514

		Residential		Gas Heat Pump - Combination System - Type 1 and 2		0		0		9,535		570		18		114,941		6,873

		Residential		High Efficiency (EnerChoice) Gas Fireplace or Vertically Direct Vented Fireplace		3,195		191		2,256		135		15		24,044		1,438

		Residential		High Efficiency (ENERGY STAR) Clothes Washer		13,815		826		4,589		274		14		46,582		2,786

		Residential		High Efficiency (ENERGY STAR) Gas Clothes Dryer		812		49		504		30		12		4,564		273

		Residential		High Efficiency Boiler		1,265		76		684		41		18		8,251		493

		Residential		High Efficiency Boiler Dual Fuel-Gas Primary		0		0		8		0		18		98		6

		Residential		High Efficiency Furnace		19,363		1,158		3,671		220		18		44,249		2,646

		Residential		High Efficiency Furnace Dual Fuel-Gas Primary		21		1		21		1		18		248		15

		Residential		High Efficiency Gas Range		0		0		0		0		12		0		0

		Residential		High Performance Windows and Doors		0		0		0		0		18		0		0

		Residential		High Quality Furnace Installation - ENERGY STAR Verified		41,204		2,464		14,881		890		18		179,375		10,727

		Residential		High-Efficiency (ENERGY STAR) Condensing Gas Tankless Water Heater - (Mature Market Costs)		102,449		6,126		27,465		1,642		20		353,884		21,162

		Residential		High-Efficiency (ENERGY STAR) Condensing Gas Water Heater		0		0		0		0		13		0		0

		Residential		High-Efficiency Heat Recovery Ventilator		118,500		7,086		0		0		14		0		0

		Residential		High-Efficiency Storage Gas Water Heater		21,594		1,291		6,660		398		13		64,057		3,831

		Residential		Home Energy Report		174,155		10,414		0		0		2		0		0

		Residential		HVAC Zoning (HVAC Zone Control)		70,509		4,216		32,143		1,922		16		358,230		21,422

		Residential		Low Flow Showerhead		1,099		66		29,112		1,741		10		229,112		13,701

		Residential		Manufactured Homes Duct Sealing		368		22		848		51		20		10,932		654

		Residential		Manufactured Homes Floor Insulation		430		26		989		59		20		12,744		762

		Residential		New Construction - Step 3 Homes		1,220		73		0		0		25		0		0

		Residential		New Construction - Step 3 Homes - Electric Water Heater		341		20		0		0		25		0		0

		Residential		New Construction - Step 4 Homes		9,144		547		0		0		25		0		0

		Residential		New Construction - Step 4 Homes - Electric Water Heater		2,670		160		0		0		25		0		0

		Residential		New Construction - Step 5 Homes		2,888		173		0		0		25		0		0

		Residential		New Construction - Step 5 Homes - Electric Water Heater		920		55		0		0		25		0		0

		Residential		New Construction - Step 5 Homes - (Mature Market Costs)		0		0		0		0		25		0		0

		Residential		Outdoor Pool Cover		0		0		7,239		433		10		56,969		3,407

		Residential		Pipe Wrap		1,526		91		512		31		15		5,460		327

		Residential		Solar Pool Heater		3,658		219		3,132		187		20		40,351		2,413

		Residential		Solar Water Heating System		0		0		0		0		15		0		0

		Residential		Thermostatic Restrictor Shower Valve		29,254		1,749		2,734		163		10		21,516		1,287

		Residential		Wall Insulation - Cavity (R-10 baseline)		10,597		634		14,778		884		30		237,635		14,211

		Residential		Wall Insulation - Cavity (R-3 baseline)		6,989		418		11,414		683		30		183,533		10,975

		Residential		Wall Insulation - Sheathing (R-7 baseline)		1,738		104		2,792		167		30		44,892		2,685

		Residential		Water Heater Tune-Up		0		0		0		0		2		0		0





2042 Measures and Savings

		Program Area		2042 Measures		Annual Savings, 2020 (GJ)		Annual GHG Reduction, 2020 (tonnes CO2e)		Annual Savings, 2042 (GJ)		Annual GHG Reduction, 2042 (tonnes CO2e)		Average of Measure Life (Year)		NPV Gas Savings, 2042 (GJ)		NPV GHG Reductions, 2042 (tonnes CO2e)

		Commercial		Advanced Building Automation System (BAS)		809		48		0		0		15		0		0

		Commercial		Advanced Thermostat		5,380		322		13,534		809		15		144,259		8,627

		Commercial		Air Curtain		56		3		136		8		15		1,449		87

		Commercial		Air Sealing		271		16		3,566		213		30		57,348		3,429

		Commercial		Building Energy Report		1,823		109		0		0		2		0		0

		Commercial		Boiler-Furnace Tune-Up		1,568		94		0		0		3		0		0

		Commercial		Boiler Combination Controls		1,188		71		2,329		139		15		24,828		1,485

		Commercial		Boiler Cycling Controls		1,264		76		1,118		67		15		11,912		712

		Commercial		Boiler Zoning Controls		469		28		858		51		15		9,146		547

		Commercial		Comprehensive Recommissioning		48,971		2,928		0		0		5		0		0

		Commercial		Condensing Boiler (Early Replacement)		1,207		72		0		0		7		0		0

		Commercial		Condensing Boiler (Replace on Burnout) 		385		23		0		0		20		0		0

		Commercial		Condensing On-Demand Direct Contact Hot Water Heater		607		36		0		0		20		0		0

		Commercial		Condensing Storage Direct Contact Hot Water Heater		316		19		0		0		15		0		0

		Commercial		Condensing Supply Boiler		1,354		81		358		21		25		5,244		314

		Commercial		Condensing Unit Heater		4		0		475		28		18		5,720		342

		Commercial		Condensing Make Up Air Unit (Early)		943		56		0		0		7		0		0

		Commercial		Condensing Make Up Air Unit (Replace on Burnout )		4,481		268		3,199		191		15		34,102		2,039

		Commercial		Direct Control Kitchen Vent		0		0		0		0		15		2		0

		Commercial		Destratification		2,028		121		4,786		286		15		51,011		3,050

		Commercial		Destratification Fan (Retrofit)		14		1		125		7		12		1,136		68

		Commercial		Destratification Fan (Replace on Burnout )		14		1		132		8		12		1,194		71

		Commercial		Direct Contact Hot Water Heater Tank Insulation		104		6		13		1		11		114		7

		Commercial		Dock Door Seal		352		21		766		46		10		6,029		361

		Commercial		Direct Vent Fireplace		245		15		0		0		15		0		0

		Commercial		Efficient Pre-Rinse Spray		25		2		410		25		5		1,795		107

		Commercial		Efficient Cook Equipment		4,078		244		4,892		293		12		44,332		2,651

		Commercial		Energy Recovery Ventilator		11,245		672		20,903		1,250		14		212,170		12,688

		Commercial		ESTAR Clothes Washer		6,643		397		0		0		14		0		0

		Commercial		ESTAR Dishwasher		1,181		71		0		0		11		0		0

		Commercial		Faucet Aerators		11,159		667		0		0		10		0		0

		Commercial		Gas Heat Pump - Combination		0		0		49,143		2,939		18		592,370		35,424

		Commercial		Heat Transfer Tech		5,932		355		0		0		4		0		0

		Commercial		Hotel Controls		82		5		780		47		15		8,310		497

		Commercial		Heat Recovery Chiller		63		4		1,678		100		20		21,626		1,293

		Commercial		Heat Recovery Ventilation		353		21		775		46		14		7,869		471

		Commercial		Indoor Pool Cover		452		27		1,831		109		6		9,408		563

		Commercial		Infrared Heaters		1		0		280		17		17		3,247		194

		Commercial		Low Flow Showerhead		1,099		66		4,561		273		10		35,898		2,147

		Commercial		Lower Boiler Retrofit Temp		0		0		0		0		20		0		0

		Commercial		New Construction Step 2 - Commercial		1,823		109		11,873		710		25		174,086		10,410

		Commercial		New Construction Step 2 - Non Step Code Buildings		400		24		3,961		237		25		58,075		3,473

		Commercial		New Construction Step 2 - Residential ie MURB		1,360		81		9,048		541		25		132,662		7,933

		Commercial		New Construction Step 3 - Commercial		2,420		145		15,443		924		25		226,424		13,540

		Commercial		New Construction Step 3 - Non Step Code Buildings		531		32		5,211		312		25		76,404		4,569

		Commercial		New Construction Step 3 - Residential ie MURB		1,202		72		7,828		468		25		114,772		6,863

		Commercial		New Construction Step 4 - Non Step Code Buildings		365		22		4,217		252		25		61,834		3,698

		Commercial		New Construction Step 4 - Residential ie MURB		1,043		62		7,827		468		25		114,756		6,862

		Commercial		Occupant Behaviour		2,082		125		9,636		576		2		18,016		1,077

		Commercial		Outdoor Pool Cover		0		0		0		0		6		0		0

		Commercial		Passive Domestic Water Heater Recovery		362		22		19,970		1,194		25		292,792		17,509

		Commercial		Pipe Insulation		0		0		0		0		15		0		0

		Commercial		Recirculation Demand Control		1,027		61		17,325		1,036		20		223,235		13,349

		Commercial		Refrigeration Heat Recovery		866		52		2,161		129		15		23,033		1,377

		Commercial		Residential Furnace (Early Replacement)		367		22		0		0		4		0		0

		Commercial		Residential Furnace (Replace on Burnout )		84		5		56		3		18		677		40

		Commercial		Reverse Flow Energy Recovery Ventilator		928		56		4,265		255		14		43,285		2,588

		Commercial		Roof Insulation		2,812		168		2,775		166		30		44,624		2,669

		Commercial		Rooftop Unit Controls		82		5		1,364		82		15		14,535		869

		Commercial		Solar Direct Contact Hot Water Heater Preheat		0		0		0		0		20		0		0

		Commercial		Solar Preheat		662		40		4,040		242		35		69,544		4,159

		Commercial		Solar Water Pool		134		8		913		55		20		11,763		703

		Commercial		Steam to Hot Water 		0		0		31		2		20		394		24

		Commercial		Steam Trap		0		0		0		0		6		0		0

		Commercial		Sterilizer Heat Recovery		93		6		4,657		279		15		49,641		2,969

		Commercial		Strip Curtains		198		12		0		0		4		0		0

		Commercial		Submetering		25		2		784		47		10		6,173		369

		Commercial		Thermostat Shower Valve		106		6		901		54		10		7,095		424

		Commercial		Vortex De-Aerators		0		0		0		0		10		0		0

		Commercial		Wall Insulation		153		9		422		25		30		6,784		406

		Commercial		Window Film		577		35		0		0		20		0		0

		Commercial		Window Upgrade		1,327		79		5,133		307		25		75,263		4,501

		Industrial		Advanced Thermostats		37,726		2,256		0		0		11		0		0

		Industrial		Advanced Veneer Dryer		2,476		148		0		0		15		0		0

		Industrial		Air Compressor Heat Recovery (Process Heating)		3,025		181		7,023		420		15		74,852		4,476

		Industrial		Air Compressor Heat Recovery (Space Heating)		999		60		0		0		15		0		0

		Industrial		Air Curtain		56		3		0		0		15		0		0

		Industrial		Boiler Right-Sizing		416		25		4,541		272		25		66,586		3,982

		Industrial		Boiler Tune-Up		51,232		3,064		0		0		5		0		0

		Industrial		Combustion Testing		19,858		1,188		0		0		5		0		0

		Industrial		Condensing Boiler		1,251		75		7,206		431		15		76,804		4,593

		Industrial		Condensing Make-Up Air Unit		133		8		0		0		20		0		0

		Industrial		Condensing Unit Heaters		823		49		0		0		18		0		0

		Industrial		Destratification Fan		991		59		1,893		113		15		20,181		1,207

		Industrial		Direct Contact Hot Water Heater		2,468		148		16,629		994		20		214,268		12,813

		Industrial		Economizer		15,273		913		3,948		236		20		50,874		3,042

		Industrial		Energy Management		127,648		7,633		0		0		3		0		0

		Industrial		Furnace Retrofit		23,278		1,392		0		0		20		0		0

		Industrial		Greenhouse Curtains		14,507		867		5,819		348		10		45,793		2,738

		Industrial		Greenhouse Envelope		17,306		1,035		0		0		10		0		0

		Industrial		Heat Recovery Systems		86,213		5,156		0		0		15		0		0

		Industrial		High Efficiency Burners		20,460		1,224		0		0		15		0		0

		Industrial		High Efficiency Dryers		15,061		901		6,831		408		20		88,012		5,263

		Industrial		High Efficiency Kilns		13,357		799		0		0		10		0		0

		Industrial		High Efficiency Ovens		2,247		134		121		7		15		1,287		77

		Industrial		High Efficiency Rooftop Unit Controls		1,673		100		0		0		10		0		0

		Industrial		HVAC Boiler Tune Up		4,444		266		0		0		3		0		0

		Industrial		HVAC Ventilation Optimization		6,071		363		0		0		5		0		0

		Industrial		Improved Condensate Return (Retrofit)		22,523		1,347		5,367		321		15		57,209		3,421

		Industrial		Integrated Greenhouse Environmental Controls		21,649		1,295		0		0		15		0		0

		Industrial		Loading Dock Seals		1,566		94		0		0		10		0		0

		Industrial		Pipe Insulation		0		0		2,021		121		15		21,543		1,288

		Industrial		Process Boiler Load Control		56,296		3,367		0		0		10		0		0

		Industrial		Process Control		248,654		14,870		0		0		10		0		0

		Industrial		Regenerative Catalytic Oxidizer		479		29		0		0		15		0		0

		Industrial		Replace Steam Traps		232,636		13,912		0		0		6		0		0

		Industrial		Solar Wall		5		0		0		0		30		0		0

		Industrial		Steam to Hot Water Conversion (District Energy)		97,199		5,812		0		0		30		0		0

		Industrial		Tank Insulation		11,531		690		0		0		11		0		0

		Industrial		Venturi Steam Trap		16,019		958		3,516		210		6		18,072		1,081

		Industrial		Warm Mix Asphalt		0		0		0		0		1		0		0

		Residential		Air Source Heat Pump (Central) - New Gas Furnace		323		19		0		0		12		0		0

		Residential		Air Source Heat Pump (Central) - Retrofit Existing Gas Furnace		3,917		234		0		0		12		0		0

		Residential		Attic Duct Insulation		1,183		71		1,654		99		20		21,317		1,275

		Residential		Attic Insulation (R-12.6 Baseline)		4,004		239		0		0		30		0		0

		Residential		Attic Insulation (R-20 Baseline)		22,861		1,367		0		0		30		0		0

		Residential		Basement or Crawlspace Insulation		14,406		861		12,080		722		30		194,248		11,616

		Residential		Boiler Early Retirement		5,723		342		0		0		4		0		0

		Residential		Boiler Reset Controls		4,111		246		0		0		18		0		0

		Residential		Boiler Tune-Up		51,232		3,064		0		0		2		0		0

		Residential		Combination System - Type 1 and 2		3,512		210		0		0		18		0		0

		Residential		Combination System - Type 1 and 2 (Early Retirement)		780		47		0		0		5		0		0

		Residential		Combination System - Type 3		14,714		880		23		1		18		277		17

		Residential		Communicating Thermostat		90,570		5,416		0		0		12		0		0

		Residential		Comprehensive Air Sealing		3,728		223		5,473		327		15		58,335		3,488

		Residential		Comprehensive Draftproofing		14,805		885		0		0		6		0		0

		Residential		Connected Water Heater Controller		0		0		0		0		13		0		0

		Residential		Convection Oven		0		0		0		0		12		0		0

		Residential		Drain Water Heat Recovery		160,367		9,590		0		0		25		0		0

		Residential		ENERGY STAR Dishwasher		2,127		127		439		26		11		3,720		222

		Residential		ENERGY STAR Manufactured Home		0		0		0		0		5		0		0

		Residential		Exposed Floor Insulation		4,912		294		5,677		339		30		91,287		5,459

		Residential		Faucet Aerator		22,469		1,344		0		0		9		0		0

		Residential		Fireplace Timer		8,566		512		25,582		1,530		20		329,624		19,712

		Residential		Furnace (Early Retirement)		27,639		1,653		0		0		4		0		0

		Residential		Furnace Tune-Up		0		0		0		0		2		0		0

		Residential		Gas Heat Pump - Domestic Hot Water 		0		0		0		0		13		0		0

		Residential		Gas Heat Pump - Domestic Hot Water (Mature Market Costs)		0		0		7,328		438		13		70,483		4,215

		Residential		Gas Heat Pump - Space Heating		0		0		6,243		373		15		66,547		3,980

		Residential		Gas Heat Pump - Combination System - Type 1 and 2		0		0		21,833		1,306		18		263,177		15,738

		Residential		High Efficiency (EnerChoice) Gas Fireplace or Vertically Direct Vented Fireplace		3,195		191		2,389		143		15		25,465		1,523

		Residential		High Efficiency (ENERGY STAR) Clothes Washer		13,815		826		2,675		160		14		27,153		1,624

		Residential		High Efficiency (ENERGY STAR) Gas Clothes Dryer		812		49		540		32		12		4,894		293

		Residential		High Efficiency Boiler		1,265		76		188		11		18		2,268		136

		Residential		High Efficiency Boiler Dual Fuel-Gas Primary		0		0		2		0		18		19		1

		Residential		High Efficiency Furnace		19,363		1,158		0		0		18		0		0

		Residential		High Efficiency Furnace Dual Fuel-Gas Primary		21		1		6		0		18		76		5

		Residential		High Efficiency Gas Range		0		0		0		0		12		0		0

		Residential		High Performance Windows and Doors		0		0		0		0		18		0		0

		Residential		High Quality Furnace Installation - ENERGY STAR Verified		41,204		2,464		0		0		18		0		0

		Residential		High-Efficiency (ENERGY STAR) Condensing Gas Tankless Water Heater - (Mature Market Costs)		102,449		6,126		0		0		20		0		0

		Residential		High-Efficiency (ENERGY STAR) Condensing Gas Water Heater		0		0		0		0		13		0		0

		Residential		High-Efficiency Heat Recovery Ventilator		118,500		7,086		0		0		14		0		0

		Residential		High-Efficiency Storage Gas Water Heater		21,594		1,291		0		0		13		0		0

		Residential		Home Energy Report		174,155		10,414		0		0		2		0		0

		Residential		HVAC Zoning (HVAC Zone Control)		70,509		4,216		0		0		16		0		0

		Residential		Low Flow Showerhead		1,099		66		0		0		10		0		0

		Residential		Manufactured Homes Duct Sealing		368		22		0		0		20		0		0

		Residential		Manufactured Homes Floor Insulation		430		26		0		0		20		0		0

		Residential		New Construction - Step 3 Homes		1,220		73		0		0		25		0		0

		Residential		New Construction - Step 3 Homes - Electric Water Heater		341		20		0		0		25		0		0

		Residential		New Construction - Step 4 Homes		9,144		547		0		0		25		0		0

		Residential		New Construction - Step 4 Homes - Electric Water Heater		2,670		160		0		0		25		0		0

		Residential		New Construction - Step 5 Homes		2,888		173		0		0		25		0		0

		Residential		New Construction - Step 5 Homes - Electric Water Heater		920		55		0		0		25		0		0

		Residential		New Construction - Step 5 Homes - (Mature Market Costs)		0		0		0		0		25		0		0

		Residential		Outdoor Pool Cover		0		0		0		0		10		0		0

		Residential		Pipe Wrap		1,526		91		0		0		15		0		0

		Residential		Solar Pool Heater		3,658		219		2,498		149		20		32,186		1,925

		Residential		Solar Water Heating System		0		0		0		0		15		0		0

		Residential		Thermostatic Restrictor Shower Valve		29,254		1,749		0		0		10		0		0

		Residential		Wall Insulation - Cavity (R-10 baseline)		10,597		634		13,161		787		30		211,634		12,656

		Residential		Wall Insulation - Cavity (R-3 baseline)		6,989		418		9,984		597		30		160,547		9,601

		Residential		Wall Insulation - Sheathing (R-7 baseline)		1,738		104		2,411		144		30		38,765		2,318

		Residential		Water Heater Tune-Up		0		0		0		0		2		0		0





