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Nova Scotia Utility & Review Board
PO Box 1692, Unit “M”
Halifax, Nova Scotia

B3J 3S3

Attention: Doreen Friis, Regulatory Affairs Officer / Clerk

Dear Ms. Friis:

Re: DSM Potential Study

The Nova Scotia Utility and Review Board (“Board”), in its Order in Matter M08604, (EfficiencyOne
Application for Approval of Supply Agreement and 2019 DSM Resource Plan) issued July 23, 2018,
directed EfficiencyOne to initiate a new DSM Potential Study (“Study”) for completion by July 31, 2019.
At the request of EfficiencyOne, the Board granted an extension to file the DSM Potential Study Report
on August 14, 2019.

2019 DSM POTENTIAL STUDY REPORT

Enclosed please find the DSM Potential Study Report to be filed on behalf of EfficiencyOne, including the
following Appendices:

O O O O O

Appendix A: Methodology Approach

Appendix B: Baseline Study

» Appendix B - 1: Electricity Usage Online Instrument — Residential & Site Visit Follow Up
» Appendix B - 2: Electricity Usage Online Instrument — Commercial

= Appendix B - 3: Electricity Usage Tables — Residential

= Appendix B - 4: Electricity Usage Tables — Commercial

Appendix C: Demand Response Inputs (Excel tool to be filed electronically)

Appendix D: Demand Response Outputs (Excel tool to be filed electronically)

Appendix E: Energy Efficiency Inputs (Excel tool to be filed electronically)

Appendix F: Energy Efficiency Outputs (Excel tool to be filed electronically)

Appendix G: 8760 Data (hourly savings per sector for all 25 years of the Study) (Excel tool to
be filed electronically).
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As indicated above, Appendices C, D, E, F and G are Excel tool spreadsheets. Given the nature of these
Appendices, EfficiencyOne requests permission to file these electronically. | confirm 4 paper copies of
the DSM Potential Study Report and Appendices A and B will be filed with the Board.

2019 DSM POTENTIAL STUDY — STAKEHOLDER ENGAGEMENT PROCESS

In addition to the Report and Appendices filed herein, EfficiencyOne believes it would be of assistance to
the Board to detail the process EfficiencyOne undertook in relation to stakeholder engagement
throughout the course of the Potential Study.

EfficiencyOne’s role as project manager was to facilitate the interactions between the DSMAG members
and the successful proponent. As stakeholder engagement figured prominently in the development of
the Potential Study, EfficiencyOne developed a stakeholder engagement schedule that allowed DSMAG
members (including EfficiencyOne) to have several opportunities to participate in the process. The
stakeholder engagement plan included the following four milestones:

e Scope of Work to inform EfficiencyOne’s Request for Proposal for Potential Study Development:

o November 6, 2018: EfficiencyOne released a draft scope of work with a stakeholder
comment period ending November 16, 2018.
o December 6,2018: Revised scope of work and EfficiencyOne’s reply comments to

the DSMAG were released.

o December7,2018: DSMAG meeting held where EfficiencyOne presented to
stakeholders the final scope of work incorporating the comments received from
Stakeholders.

e Navigant’s Potential Study assumptions and modelling plan:

o March 22, 2019: Navigant released the Potential Study assumptions and
modelling plan to the DSMAG, with a comment period ending April 5, 2019.
o May9, 2019: Revised Potential Study assumptions and modelling plan and

reply to stakeholder comments released.

e Navigant’s draft Baseline Study report and detailed model assumptions:

o May 27, 2019: Navigant release of the draft Baseline Study report and detailed
modelling assumptions.

o June7,2019: EfficiencyOne WebEx with the DSMAG where Navigant
reviewed the report and assumptions used prior to the comment period ending.

o June 19, 2019: Revised Baseline Study report and detailed model assumptions

and reply to stakeholder comments were released to DSMAG.
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e Navigant’s draft Potential Study report:

o July 15, 2019: Navigant releases the draft Potential Study report.

o July 16, 2019: EfficiencyOne facilitates Technical Conference with model walk-
through for all DSMAG members.

o luly, 24, 2019: Navigant releases additional 8760 energy savings data
reflective of Navigant’s “Base Case” scenario.

o August 2, 2019: Reply to stakeholder comments released to DSMAG.

Throughout each phase of the Potential Study development EfficiencyOne received various feedback
from stakeholders. In each case, this feedback was communicated and reviewed with Navigant, and
where deemed appropriate, incorporated into the Potential Study process and final report. Details of
the comments, and the manner in which they were incorporated into the development process and final
draft of the Potential Study, are set out in the attached Appendix “A”.

EfficiencyOne appreciates the participation of the stakeholders throughout the development of this
Potential Study. EfficiencyOne believes the robust engagement process has resulted in a comprehensive
DSM Potential Study that will significantly inform the ongoing development of the 2020 Integrated
Resource Plan.

Yours very truly,

THE BRETON LAW GROUP
“ (’\/

James R. Gogan
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Appendix “A”

Stakeholder Feedback

Stakeholder Review & Comment Period #1 - RFP — Scope of Work

On November 6, 2018 EfficiencyOne shared a draft Scope of Work for the 2019 Potential Study Services with the
DSMAG, and invited written comments from stakeholders until November 16, 2018, in an effort to inform the
development of the Request for Proposal for these services. The following table highlights specific stakeholder
comments and how EfficiencyOne has addressed each:

Stakeholder Comment How Comment was Addressed

Consider an enhanced consultation | E1 revised the final Scope of Work by providing a stakeholder
process. engagement schedule and adding the following additional items:

e A comment period for stakeholders to examine and comment on
the successful proponent’s Draft Potential Study Assumptions and
Modelling Plan;

e Atechnical conference and comment period to allow stakeholders
the opportunity to review and comment on draft Baseline Study
results; and

e Atechnical conference and comment period to allow stakeholders
the opportunity to review and comment on draft Potential Study
results.

Stakeholder comment periods were subsequently expanded to two
weeks for each.

Consider enhanced model access and | E1 revised the final Scope of Work to reflect the following enhanced
transparency. transparency requirements:

e Model inputs, assumptions, data sources, calculations and outputs
are available for review by E1, stakeholders and the UARB; and

e  Proponents must disclose any limitations they require with respect
to transparency and the use of their model.

Define cost-effectiveness testing to be | E1 revised the final Scope of Work to clarify the following:

provided and the types of

e Non-energy benefits included in Matter M08888 will not be
included.

e The benefits (or costs, in some cases) included within the TRC
test will include Avoided Utility Costs, O&M impacts, fuel-
switching impacts, and water impacts.

benefits/costs to be included.




Nova Scotia Utility and Review Board
Page 5 of 7
August 14, 2019

Rate Impact Measure (RIM) test results were not included in the final
Scope of Work but were provided to stakeholders as part of the
Potential Study draft results.

Consider expanding the Scope of Work
to be an Integrated DSM Potential
Study, with added consideration of
Demand Response at a minimum.

E1l modified the final Scope of Work to include demand-focused
measures (including Demand Response). In addition, the Demand
Response portion of the Study included battery storage technologies
and predictions for EV adoption.

Consider analyzing and reporting on
the low-income residential segment
separately.

E1 revised the final Scope of Work to include specific requirements and
disaggregation of results for Low-Income Nova Scotians.

Consider the following when modelling
Technical, Economic and Achievable
Potential:

e Include only those measures that

are currently commercially
available;

e Identify potential from Codes and
Standards;

e Avoided costs should be specified
by E1 to the chosen vendor;

e A maximum and current potential
scenario should be developed; and

e Developing scenarios should be
based on incentive levels, good
program and incentive design,
delivery approach, availability of
financing and marketing
strategies.

E1 revised the final Scope of Work to include the following:

e Clarified that Achievable Potential cases should include additional
factors beyond incentive level changes;

e (Clarified that E1 intends to provide avoided costs information to
the vendor;

e Clarified the treatment of emerging technologies; and

e (Clarified that savings from Codes and Standards are to be
quantified.

E1 recommended that consideration of other comments was more
appropriate as part of the review process for the Draft Potential Study
Assumptions and Modelling Plan document.

Stakeholder Review & Comment Period #2 — Potential Study Assumptions and Modelling Plan

On March 22, 2019 EfficiencyOne shared draft Potential Study Assumptions and Modelling Plan with the DSMAG
and invited written comments from stakeholder until April 5, 2019. The following table highlights specific
stakeholder comments and how EfficiencyOne has addressed these:

Stakeholder Comment

How Comment was Addressed

the
potential

Stakeholders should have

opportunity to specify

scenarios.

Draft scenarios were provided to stakeholders for review on May 29,
2019 as part of the scenarios/sensitivities and detailed assumptions
package.
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A scenario showing no incentives

should be included.

Draft scenarios were provided to stakeholders for review on May 29,
2019 as part of the scenarios/sensitivities and detailed assumptions
package.

A “low” scenario will be provided as one of the five potential scenarios
modelled. A no incentive scenario effectively forms a forecast of
naturally occurring improvements in energy efficiency which is
accounted for in NS Power’s load forecast. E1 understands that NS
Power’s forecast will form the basis for the IRP load forecasts.

Potential screened using PAC as the

cost effectiveness test should be

provided.

Draft scenarios were provided to stakeholders for review on May 29,
2019 as part of the scenarios/sensitivities and detailed assumptions
package.

Navigant provided an alternative view of Economic Potential, screened
using the Program Administrator cost test, as part of the Draft Results
package shared with the DSMAG.

A scenario should be provided in the
Study DSM
potential in Nova Scotia considering

Potential examining

only known, commercially-available
El's
measure database. Additionally, all
should the
proportion of savings attributed to
that
commercially available.

technologies from current

scenarios identify

measures are currently not

All achievable potential scenarios have been prepared in such a manner
that only currently commercially-available technologies have been
considered. No future emerging technology assumptions have been
included in achievable potential results.

Stakeholder Review & Comment Period #3 — Assumption Detail and Draft Baseline Study Report

On May 24 2019, EfficiencyOne shared additional assumption detail with the DSMAG, followed by a draft Baseline
Study Report, shared on May 27, 2019 and invited written comments from stakeholders until June 7, 2019. The
following table highlights specific stakeholder comments and how EfficiencyOne has addressed these:

Stakeholder Comment

How Comment was Addressed

Provide information regarding the

source of inputs and assumptions

E1 provided sources for inputs (including incremental costs) along with
the Draft Potential Study Report on July 15, 2019.
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(including incremental costs

assumptions) to stakeholders.

Consider using updated avoided costs.

The 2019 DSM Potential Study relies on the 2014 IRP avoided costs of
energy and capacity as well as the transmission and distribution
avoided costs as provided by NS Power in the fall of 2018. E1 does not
support using modifications to avoided costs that have not gone
through a rigorous regulatory process inclusive of stakeholder review.

Stakeholder Review & Comment Period #4 — Draft Potential Study Report

On July 15, 2019 EfficiencyOne shared a draft Potential Study Report with the DSMAG and invited written comments
from stakeholder until July 26, 2019. The following table highlights specific stakeholder comments and how

EfficiencyOne has addressed these:

Stakeholder Comment

How Comment was Addressed

Consider continuing to work with
stakeholders through the IRP process
to increase transparency and to use the
Study and historic DSM

experience and affordability to inform

Potential

the IRP process

EfficiencyOne has facilitated multiple opportunities for stakeholder
comment throughout the 2019 DSM Potential Study. These stakeholder
comment and engagement opportunities exceeded original planning
expectations, given the request for additional opportunities brought by
NS Power and other stakeholders. EfficiencyOne agrees with the
importance of stakeholder participation in the Potential Study process,
and has considered all feedback provided by stakeholders.

EfficiencyOne intends to respect the filing date of August 14, 2019,
established by the UARB, for the Final 2019 DSM Potential Study work
products, and does not anticipate any further technical development of
the Potential Study beyond that date. EfficiencyOne does intend to fully
participate in the 2020 IRP process, and will be available to respond to
stakeholder questions for the purposes of clarification and facilitating
understanding throughout that process.
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E. EXECUTIVE SUMMARY

EfficiencyOne engaged Navigant Consulting, Inc. (Navigant) to prepare energy efficiency (EE) and demand
response (DR) potential studies for electricity for the province of Nova Scotia over a 25-year forecast
horizon, from 2021 to 2045.

For energy efficiency, the study’s objective is to assess the potential in the residential and business,
nonprofit and institutional (BNI) sectors by analyzing energy efficiency measures, defining operational and
maintenance activities to keep existing devices or equipment in good working order, and improving end
user behaviours to reduce energy consumption. The energy efficiency analysis efforts provide input data
to Navigant’'s Demand Side Management Simulator (DSMSim™) model, which calculates technical,
economic and market savings potential across Nova Scotia. These results! will be used to inform
integrated resource planning (IRP), and energy efficiency and demand response program design in Nova
Scotia.

E.1 Estimation of Energy Efficiency Potential

Navigant employed its proprietary DSMSim™ potential model to estimate the technical, economic and
market savings potential for electricity and winter peak demand across Nova Scotia. DSMSIim™ is a
bottom-up technology diffusion and stock tracking model implemented using a System Dynamics?
framework. The model explicitly accounts for different types of efficient measures such as retrofit (RET),
replace-on-burnout (ROB), and new construction (NEW), and the impacts these measures have on
savings potential. The model then reports the technical, economic and market potential savings in
aggregate in total for the province, and by sector, customer segment, end use category, and highest-
impact measures.

This study defines technical potential as the energy savings that can be achieved assuming that all
installed measures can immediately be replaced with the efficient measure, wherever technically feasible,
regardless of the cost, market acceptance, or whether a measure has failed (or “burned out”) and is in
need of being replaced.

Economic potential is a subset of technical potential, using the same assumptions regarding immediate
replacement as in technical potential, but limiting the calculation only to those measures that have passed
the benefit-cost test chosen for measure screening, in this case the Total Resource Cost (TRC) test or the
Program Administrator Cost (PAC) test.

Market potential (also referred to as achievable potential) further considers the likely rate of demand-side
management (DSM) resource acquisition, given factors like the rate of equipment turnover (a function of a
measure’s lifetime), simulated incentive levels, consumer willingness to adopt efficient technologies, and the
likely rate at which marketing activities can facilitate technology adoption. The adoption of DSM measures
can be broken down into calculation of the “equilibrium” market share and calculation of the dynamic
approach to equilibrium market share, as discussed in more detail below.

Technical potential savings reported in this study are “gross”, rather than “net,” meaning they do not include
the effects of natural change, spillover, freeridership, and other effects not attributable to DSM programs.
Providing gross potential is advantageous because it permits a reviewer to more easily calculate net
potential when new information about net-to-gross ratios or changing end use intensities become available.

! Demand Response analysis results are provided in Appendix D. Energy Efficiency analysis results are provided in Appendix F.
2 See Sterman, John D. Business Dynamics: Systems Thinking and Modeling for a Complex World. Irwin McGraw-Hill, 2000, for detail on
System Dynamics modelling. Also see http://en.wikipedia.org/wiki/System_dynamics for a high-level overview.
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E.2 Estimation of Demand Response Potential

Navigant developed DR potential and cost estimates using a bottom-up analysis. The analysis involved
five steps: (1) characterize the market, (2) develop baseline projections, (3) define and characterize DR
options, (4) develop key assumptions for potential and costs, and (5) estimate potential and costs.
Navigant used both primary data from EfficiencyOne and relevant secondary sources for this analysis, as
documented in this report. The DR potential analysis efforts provide input data to Navigant's Demand-
Response Simulator (DRSim™) model, which calculates total DR potential across Nova Scotia.

Navigant developed DR potential and cost estimates using a bottom-up analysis. The analysis involved
five steps: (1) characterize the market, (2) develop baseline projections, (3) define and characterize DR
options, (4) develop key assumptions for potential and costs, and (5) estimate potential and costs.
Navigant used both primary data from EfficiencyOne and relevant secondary sources for this analysis, as
documented in this report. The DR potential analysis efforts provide input data to Navigant’s Demand-
Response Simulator (DRSim™) model, which calculates total DR potential across Nova Scotia.

The foundation for the DR potential assessment is to develop disaggregated bottom-up peak demand
projections (post EE) by customer class, segment and end use. The steps to determine the baseline peak
projections were: (1) define the peak period, (2) calculate coincident peak demand factors, (3) obtain end
use shares, (4) determine energy sales after subtracting Navigant's energy efficiency potential study
results, and (5) apply coincident peak demand factors and end use shares to calculate bottom-up peak
demand projections.

Three different scenarios from the energy efficiency potential study were considered in the baseline
winter peak projections: (1) low, (2) base, and (3) mid. These correspond to the scenarios low, base, and
high, respectively, in the DR study. Figure ES-1 shows the baseline peak projections across the three DR
scenarios.

Figure ES-1. Winter Baseline Peak Forecast by DR Scenario (GW at generator)
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The DR options included in the analysis are representative of commonly deployed and emerging DR
programs in the industry and are listed in Figure ES-2.

Figure ES-2. Summary of Demand Response Options Considered in Study

Eligible Customer
Classes

DR Option Brief Description

Electric Furnace3

, Residential 4
Direct Load Control (DLC) Control(rjlcr)]l;(/e(l)?(lz(t)g%|2§gtsr§yss\littfgﬁrmostat Small Commercial Hesi/l/:’_\tén;p
' Small Industrial
Hot Water
Firm capacity reduction commitment. Large Commercial HVAC
: $/kW payment based on delivered 9 . Lighting
BNI Curtailment . o . Large Industrial :
capacity, administered through third : Water Heating
Interruptible -
party aggregators. Total Facility
BTM Battery Control Use of patter|e§ for load sh!ft|ng and All classes Batteries
dispatching to the grid.
EV Charging Control Charging modulation to reduce EV EV EV

demand during peak periods
A rate schedule with significantly higher
peak prices to discourage consumption All classes Total Facility
during peak times
Targeted notifications and incentives
are provided to customers to encourage Residential Total Facility
peak shaving

Critical Peak Pricing
(CPP)

Behavioural Demand
Response (BDR)

Source: Navigant

Navigant calculated both technical and market potential associated with implementing DR programs for this
study. Technical potential refers to the theoretical maximum potential under 100% participation of the eligible
load. Navigant calculated technical potential by multiplying the eligible load/customers by the unit impact for
each sub-option. An important caveat is that, by definition, technical potential calculation does not consider
participation overlaps. Therefore, the technical potential estimates for each DR option should be considered
independently.

Navigant assessed cost-effectiveness of DR options and calculated achievable potential by multiplying
achievable participation assumptions (subject to program participation hierarchy) by the technical potential
estimates. Achievable potential also accounts for customer opt-out during DR events. In addition to the
potential estimates, Navigant developed annual and levelized costs by DR options.

8 Electric furnace and heat pump apply to residential. For small commercial and industrial, Navigant refers to the end use load type as
HVAC.
4 Ibid.
5 Ibid.
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E.3 Findings

E. 3.1 EEPotential Results

Figure ES-3 provides the technical and economic potential at generator for Nova Scotia. Technical and
economic potential remain relatively flat over the 25-year study horizon, around 8,300 GWh and 7,700
GWh (gross at generator), respectively.

Figure ES-3. EE Technical and Economic Potential Electricity Savings (GWh, gross at generator)
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Figure ES-4 shows the cumulative potential results for the four market potential scenarios presented; (1)
maximum achievable, (2) mid case, (3) base case, and (4) low case, which range from more than 2,000 GWh
to just under 3,500 GWh (net at generator) over the 25-year period. Technical and economic potential savings
are gross, while market potential is net of freeridership.
Figure ES-4. EE Market Potential Electricity Cumulative Savings (GWh, net at generator)
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Figure ES-5 presents the technical and economic electricity savings at generator potential as a
percentage of customers’ total electricity consumption. Annually, technical and economic potential
savings ranges from 66% to 75% of electricity sales over the 25-year period. These technical potential
savings are due in part to the inclusion of fuel-switching measures, allowing a very large portion of
HVAC load to be technically removed.

Figure ES-5. EE Technical and Economic Potential Electricity Savings as a Percent of Total Sales (%)
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Figure ES-6 presents cumulative achievable electricity savings at generator potential as a percentage of
customers’ total electricity consumption for the four market potential scenarios. Overall, market potential
scenarios range from the low case at 19% to maximum achievable at 31% of electricity sales over the 25-year
period.

Figure ES-6. EE Market Potential Electricity Cumulative Savings as a Percent of Total Sales (%)
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The total technical and economic winter peak at generator demand savings potential are shown in Figure ES-
7. Similar to the electricity results, technical and economic savings remain relatively flat over the 25-year study
horizon, at around 2,100 to 2,200 MW (gross at generator). Technical and economic potential savings are
gross.

Figure ES-7. EE Technical and Economic Potential Winter Peak Demand Savings (MW, gross at

generator)
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Figure ES-8 presents market winter peak demand results for four market potential scenarios; (1) maximum
achievable, (2) mid case, (3) base case, and (4) low case, and ranges between 375 MW and 600 MW (net at
generator) over the 25-year period. Market potential is net of freeridership.

Figure ES-8. EE Market Potential Winter Peak Demand Cumulative Savings (MW, net at generator)
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Figure ES-9 presents the technical and economic winter peak demand at generator savings potential
as a percentage of customers’ total winter peak electricity load. Annually, technical and economic
potential savings ranges around 85% to 99% over the 25-year period, in a large part due to fuel
switching potential in HVAC.

The demand percent of sales values presented in this report are also higher than expected due to differing
line loss factors in this study and the forecasted Nova Scotia Power system requirement document. The
system requirement document, from which the total at generator demand forecast is sourced, indicates a
6.7% average line loss when calculating generation requirements. Line losses for the residential sector used
in the at generator potential estimates are 14.7%, per NS Power’s 2014 Cost of Service Study.

Figure ES-9. EE Technical and Economic Potential Winter Peak Demand Savings as a Percent of Total
Load (%)
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Figure ES-10 presents the market winter peak demand at generator savings potential as a percentage of
customers’ total winter peak electricity load. Overall, market potential scenarios range from the low case at
15% to maximum achievable at 24% over the 25-year period.

Figure ES-10. EE Market Potential Winter Peak Demand Savings as a Percent of Total Load (%)
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Figure ES-11 presents the level of investment in nominal dollars for each of the four achievable scenarios
over the 25-year time horizon. The maximum achievable scenario reaches close to $190 million in 2024 and
then declines to around $140 million annually. The mid case varies between $96 million to more than $126
million in 2028 and then declines to below $85 million. The base case ranges from around $44 million to $64
million annually. The low case varies from approximately $18 million to $28 million annually.

Figure ES-11. EE Total Portfolio Annual Investment, by Achievable Potential Scenario (nominal $)
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E. 3.2 DR Potential Results

Figure ES-12 shows the TRC benefits, costs (in NPV 2020 dollars) and benefit-cost (BC) ratios calculated for
each DR option, as well as the results from the PAC test for the base case. All DR options, other than BTM
Battery Control and EV Charging control are cost-effective for this case.

Figure ES-12. DR Achievable Base Case, Benefit-Cost Assessment by Option (TRC and PAC Test
Benefit-Cost Ratios)

DR Option Benefits Costs TRC Test PAC Test
(NPV 2020 (NPV 2020 Benefit-Cost Ratio Benefit Cost Ratio
million $) million $)
CPP 65.05 25.23 2.58 2.58
DLC 81.47 66.60 1.22 1.06
BNI Curtailment 12.67 11.03 1.15 0.87
Behavioural DR 5.52 5.78 0.96 0.96
BTM Battery Control 19.17 22.91 0.84 0.73
EV Charging Control 3.05 11.08 0.28 0.26

Source: Navigant analysis

Figure ES-13 shows the MW breakdown of the DR achievable potential by cost-effective DR option, and the
achievable potential as a percentage of Nova Scotia Power’s peak demand. The cost-effective DR
achievable potential under the base case is estimated to increase steadily to about 80 MW by 2027 and then
declines and plateaus at about 70 MW from 2035 onward. The decline in potential is associated with the
decrease in baseline peak demand for DR with progressively higher savings from energy efficient measures.
Under the base scenario, the cost-effective achievable potential steadily increases to around 5% of peak
demand in 2027 and increases slightly during the following years. DLC constitutes almost half of the total
potential followed by CPP at 42%. BNI Curtailment share is significantly smaller at around 8%.

Figure ES-13. DR Achievable Potential for Cost-Effective Options (MW at generator and Percent of
Peak Demand)
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N \VlGANT Nova Scotia Energy Efficiency and Demand Response
Potential Study for 2021-2045
E. 2.2.1 Demand Response Investment Levels

Figure ES-14 summarizes the annual program investment for cost-effective DR options in the base case.
The results indicate the following:

e The program investment for DLC increase steadily from 2021 to 2024 and then drop until 2026.
The costs remain steady and then spike back up in 2031 because the DLC program has a life of
10 years, so technology enablement and program development costs are re-incurred at this time.
From then on, costs fluctuate in accordance with program participation, which is tied to the
saturation of the end-use devices (heat pumps, electric furnace, water heating), until it reaches
2041, when the program costs are re-incurred again. The two main cost components for DLC are
the control equipment cost (thermostats and switches), and customer incentives for DR program
participation.

e CPP program investment is relatively high during its initial ramp up between 2022 to 2026, and
then drops in 2027-2028 when the program is fully ramped up. The program has a life of 10 years
and the technology is assumed to have a 20-year life, so program development costs and
technology enablement are re-incurred on a 20 and 10 year cycle, respectively. Enabling
technology costs for customers that are offered the rate in conjunction with enabling technologies
is a major cost component. Other significant costs are marketing and outreach to customers to
enroll them in rates.

e The investment for BNI curtailment is tied directly to the potential estimates, as majority of the
program costs are rolled into an aggregator payment and represented as a delivery cost in terms
of $/KW-yr.

Figure ES-14. DR Annual Program Costs by Option for Cost-Effective DR Options ($)
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N \VlGANT Nova Scotia Energy Efficiency and Demand Response
Potential Study for 2021-2045
E. 2.2.2 Scenario Analysis

For the low and high cases, Navigant adjusted assumed participation levels, incentive amounts, marketing
spending, and equipment saturation to determine the impacts on the DR achievable potential. The peak
demand forecasts also varied by case, as these were tied to the different demand reduction scenario impacts
from the energy efficiency potential study. Three different scenarios from the Energy Efficiency Potential
Study were considered in the baseline winter peak projections: (1) low, (2) base, and (3) mid. These
correspond to the scenarios low, base, and high, respectively, in the DR study. A critical assumption for the
high case was the default opt-out participation model for CPP.

The high participation in the CPP program under the default opt-out model causes the remaining pool of
customers available to participate in other DR programs to be relatively small. The fixed costs of the program,
such as annual program administration costs and program startup costs, get allocated over a smaller number
of customers for DLC and BNI Curtailment, which render these options to be not cost-effective under the high
scenario. High scenario costs are only associated with CPP and behavioural DR, so annual program costs
are lower in the high scenario than the base scenario, despite greater savings potential, primarily from CPP.
The low scenario costs are lower than the base scenario costs due to lower participation levels and lower per
participant incentives and marketing costs.

The annual portfolio costs (in nominal dollars) are expected to increase from:

e $3.3 millionin 2021 to $21.4 million in 2045 for the base scenario
e  $2.7 million in 2022 to $12.0 million in 2045 for the high scenario
e  $2.4 million in 2021 to $12.1 million in 2045 for the low scenario

Figure ES-15 shows achievable MW potential and percent of peak load potential reduction by scenario for
cost-effective DR options only. The high scenario is 18% greater than the base scenario potential, while the
low potential is approximately 24% lower than the base case potential. The 2045 potential under the low,
base, and high scenarios represents approximately 4.1%, 5.6%, and 6.9% of NS Power’s peak demand in
2045, respectively.

Figure ES-15. DR All Scenarios, Achievable Potential (MW at Meter and Percent of Peak Demand)
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