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The scope of use of the information presented herein is limited to the facts as presented and examined, as outlined herein. No additional
representations are made as to matters not specifically addressed within this Report, and any additional facts or circumstances in existence
but not described or considered within this Report may change the analysis, outcomes and representations made herein. The analysis and
conclusions provided in this Report are for the sole use and benefit of the party contracting with DNV GL to produce this report (the
“Client”). Any use of or reliance on this document by any party other than the Client shall be at the sole risk of such party. In no event will
DNV GL or any of its parent or affiliate companies, or their respective directors, officers, shareholders, and/or employees (collectively, “DNV
GL Group”) be liable to any other party regarding any of the findings and recommendations in this Report, or for any use of, reliance on,
accuracy, or adequacy of this Report. This Report may only be made available, wholly or partially, to third parties without altering the
content or context of same. The original language of this Report is English, and DNV GL shall have no liability or responsibility for any
translations made of this Report.
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AUDIT OPINION

The Evaluation Contractor team?* (DNV GL, Itron, and Dunsky) provides the following opinion on the utility-
achieved energy savings, lost revenue, and shareholder incentive of the demand-side management (DSM)
programs offered by Enbridge Gas Distribution, Inc. and Union Gas Limited for the calendar year ending
December 31, 2016.

Our opinion stems from our review of the program documentation, utility shareholder incentive calculations,
and lost revenue calculations as set forth in the report that follows. It is also based on the information
available at the time that this report was published.

In our opinion, the following figures are reasonable, subject to the qualifications given above.

Enbridge Gas

Union Gas Limited

Definition Distribution, Inc.
Results
Results
Shareholder Incentive $4,480,052 $3,886,112
Lost Revenue $14,656 $181,682
Verified Net Cumulative Energy Savings (m?) 837,114,041 959,435,289
Total Dollars Spent (not reviewed) $55,648,285 $45,305,294
Cost Effectiveness (TRC-plus test) 2.6 2.9

1 DNV GL leads the Evaluation Contractor team and led the evaluation of the 2016 DSM programs, with contributions from Itron and Dunsky.
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1 Executive Summary

This document has been prepared for the Ontario Energy Board (OEB) and outlines the results of the annual
verification of Enbridge Gas Distribution Inc.’s (Enbridge) and Union Gas Limited’s (Union) natural gas
demand-side management (DSM) programs? delivered in 2016. These verifications were conducted by the
Evaluation Contractor (EC) team comprised of DNV GL, Itron, and Dunsky.

The annual verification assembles the results of all evaluation studies conducted on the 2016 programs and
applies them to the gas energy savings and achieved scorecard metrics reported by the utilities. For
programs or metrics where no recent studies have been performed, the EC team conducts a due diligence
review to verify the savings or metrics reported by the utilities.

The overall objectives of the evaluations are to:

= Provide an independent opinion on whether lost revenue and DSM shareholder incentive have been
calculated correctly using the most appropriate information.

= Recommend future evaluation research opportunities to enhance the future natural gas savings
estimates and other assumptions used to calculate DSM shareholder incentive and lost revenue
amounts.

= Recommend changes to improve input assumptions, verification procedures, and the overall verification
process.

Lost revenue is the product of the verified natural gas energy savings (in annual cubic meters) by rate class
and the cost (the delivery rate) of the natural gas by rate class for the program year.

DSM shareholder incentive is the actual program achievements compared to the scorecard metrics for that
program, the weight placed on each metric within each scorecard, and the maximum incentive achievable
for that scorecard.

1.1 Results

Table 1 through Table 5 show Enbridge verified savings, DSM shareholder incentive, lost revenue, and cost
effectiveness results, respectively. Table 6 through Table 10 show the same for Union.

2 Throughout this report, the word “program” is used to reflect the OEB’s understanding of a program. The utilities define it differently. See Appendix
N for additional detail.
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1.1.1 Enbridge

Table 1. Enbridge verified savings results™
Draft Utility-Reported Savingst

Verification Results Verification Results

Program Gross Cumulative Net Cumulative Realization Net-to- Gross Cumulative  Net Cumulative
m> m> Rate Gross m> m®)

Resource Acquisition
ggnmseef\;‘aifgr{ 270,230,271 229,695,730 100% 85% 270,230,271 229,695,730
?ﬁ:ir‘;f:stiz't:dap“"e 47,258,250 45,367,920 100% 96% 47,258,250 45,367,920
C&l Custom 50,514,695 34,434,566 105% 29% 53,195,827 15,456,573
c&l Direct 78,386,850 74,467,508 100% 95% 78,386,850 74,467,508
c&l Prescriptive 35,746,759 29,570,582 100% 83% 35,746,886 29,570,692
F;:;%K/;eaders 296,010 296,010 89% 100% 264,633 264,633
Small Volume Customers 482,432,834 413,832,315 101% 81% 485,082,717 394,823,056
C&l Custom 774,623,471 516,068,816 109% 35% 846,335,647 299,900,768
C&l Direct 4,943,250 4,696,088 100% 95% 4,943,250 4,696,088
Cc&l Prescriptive 24,844,439 21,806,899 100% 88% 24,844,440 21,806,900
ﬁ:’ifi;%{/'éeaders 429,760 429,760 95% 100% 406,553 406,553
Run-it-Right 3,870,040 3,870,040 100% 50% 3,870,040 1,937,342
ti;%zr:]’g'r‘;me 808,710,959 546,871,603 109% 37% 880,399,930 328,747,651
$§t5;”r°e Acquisition 1,291,143,794 960,703,918 106% 53% | 1,365,482,647 723,570,706
Single Family (Part 9) 28,855,783 28,816,206 100% 100% 28,854,207 28,814,754
Multi-residential (Part 3) 82,368,350 82,345,391 103% 100% 84,751,540 84,728,581
Low Income Total 111,224,133 111,161,597 102% 100% 113,605,747 113,543,335
Grand Total 1,402,367,927 | 1,071,865,515 105% 57% | 1,479,088,394 837,114,041

*Not all values may compute exactly due to rounding.
TEnbridge did not report small volume and large volume savings by program. These are the tracking savings. The net cumulative reported savings
were 413,830,000 for small volume and 546,870,000 for large volume customers.

Table 2. Enbridge DSM shareholder incentive results>
Draft Utility-

Reported DSM Verified DSM
Scorecard Shareholder
Shareholder .
’ Incentive
Incentive
Resource Acquisition $4,036,376 $2,773,187
Low Income $1,167,710 $1,214,841
Market Transformation $515,001 $492,023
Total $5,719,087 $4,480,052

*Not all values may compute exactly due to rounding.
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Table 3. Enbridge lost revenue results>
Utility-Reported

Verified Lost

Rate Class Draft Lost
Revenue

Revenuet
Rate 110 $15,801 $9,230
Rate 115 $2,230 $1,196
Rate 135 $402 $298
Rate 145 $921 $325
Rate 170 $5,344 $3,607
Total $24,699 $14,656

*Not all values may compute exactly due to rounding.
TEnbridge-reported lost revenue values reflect those presented in Enbridge’s draft 2016 report, ‘Actual LR $’ values, not “LR Allocation $’ values.

Table 4. Enbridge summary of cost-effectiveness ratio results>3

Draft using Utility-Tracking Savingst Final Verified Ratio
Scorecard
TRC-Plus PAC TRC-Plus PAC
Resource Acquisition 2.6 3.8 2.7 2.9
Low Income 1.9 1.9 1.9 2.0
Total Portfolio 25 35 2.6 2.7

*Not all values may compute exactly due to rounding.
TValues calculated from original utility tracking data, pre-verification. TRC means Total Resource Cost. PAC means Program Administrator Cost.

Table 5. Enbridge summary of cost-effectiveness net present value results*

Draft Net Present Value (M$) using Final Verified Net Present Value
Utility-Tracking Savingst (M$)
Scorecard
TRC-Plus PAC TRC-Plus PAC
Resource Acquisition 123.8 109.4 95.5 72.9
Low Income 9.5 8.0 10.0 8.4
Total Portfolio 133.3 117.4 105.5 81.3

*Not all values may compute exactly due to rounding.
tValues calculated from original utility tracking data, pre-verification.

3 The TRC test includes the costs and benefits experienced by the utility system, plus costs and benefits to program participants, and is often
considered to measure the net benefits to the region as a whole. The PAC test includes the costs and benefits experienced by the entity (in this
case, the utilities) implementing the program, such as overhead and incentive costs.
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1.1.2 Union

Program

Resource Acquisition

Table 6. Union verified energy savings results*

Draft Utility-Reported Savings

Gross Cumulative

(m®)

Net Cumulative
(m®)

Realization
Ratet

Verification Results

Net-to-
Grosst

Verification Results

Gross Cumulative

(m>)

Net Cumulative

(m>)

Home Reno Rebate 125,749,150 119,461,693 92% 95% 116,116,765 110,310,927
Residential 125,749,150 119,461,693 92% 95% 116,116,765 110,310,927
c&l Custom 1,538,593,562 707,753,039 101% 35% 1,549,389,969 544,862,192
C&l Prescriptive 187,421,802 167,540,559 93% 92% 173,961,480 159,584,798
C&l Direct Install 0 0] - - 0 (0]
fnodmu:ﬁglial & 1,726,015,364 875,293,598 100% 41% 1,723,351,449 704,446,990
iiﬁ:g‘;ﬁm Total 1,851,764,514 994,755,291 99% 44% | 1,839,468,214 814,757,917
Large Volume

Large Volume 845,977,484 346,931,144 101% 9% 853,595,980 79,848,302
Large Volume Total 845,977,484 346,931,144 101% 9% 853,595,980 79,848,302

Low Income

Home Weatherization 46,352,827 46,352,465 99% 100% 45,754,573 45,754,203

Indigenous 0] 0] - - 0 (o]

Furnace End-of-Life 29,106 29,106 100% 100% 29,106 29,106

Multi-Family (Social 10,196,400 9,687,434 112% 95% 11,467,220 10,894,572

and Assisted)

'\R":t'g':am"y (Market 8,306,439 7,891,117 103% 95% 8,580,200 8,151,189

Low Income Total 64,884,772 63,960,122 101% 98% 65,831,099 64,829,070

Grand Total 2,762,626,770 | 1,405,646,557 100% 35% | 2,758,895,293 959,435,289
*Not all values may compute exactly due to rounding.
Table 7. Union DSM shareholder incentive results™

Draft Utility- o
ty Verified DSM
Reported DSM
Scorecard Shareholder
Shareholder .
’ Incentive
Incentive

Resource Acquisition $3,437,543 $2,583,320

Low Income $1,188,999 $1,240,947

Large Volume $0 $0

Market Transformation $0 $0

Performance Based $61,844 $61,844

Total $4,688,386 $3,886,112
*Not all values may compute exactly due to rounding.
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Table 8. Union lost revenue results™

Rate Class Utility-Reported Verified Lost
Draft Lost Revenue Revenue
M4 South Industrial $62,461 $44,781
M5 South Industrial $149,819 $118,225
M7 South Industrial $17,222 $13,830
T1 South Industrial $905 $736
T2 South Industrial $1,025 $219
20 North Industrial $5,006 $3,691
100 North Industrial $715 $199
Total $237,154 $181,682

*Not all values may compute exactly due to rounding.

Table 9. Union summary of cost-effectiveness ratio results>

Draft using Utility-Tracking Savingst Final Verified Ratio
Scorecard -
TRC-Plus PAC TRC-Plus PAC
Resource Acquisition 3.2 6.5 3.0 5.4
Low Income 1.5 1.2 1.5 1.2
Large Volume 6.2 19.8 5.0 4.6
Total Portfolio 34 6.1 2.9 4.3

*Not all values may compute exactly due to rounding.
tValues calculated from original utility tracking data, pre-verification.

Table 10. Union summary of cost-effectiveness net present value results*
Draft Net Present Value (M$) using Final Verified Net Present Value ‘

Sae e 1 Utility-Reported Savingst (M$)
TRC-Plus PAC TRC-Plus PAC ‘
Resource Acquisition 152.7 151.5 124.8 121.5
Low Income 4.9 1.6 5.3 1.9
Large Volume 57.7 56.3 12.7 10.6
Total Portfolio 215.3 209.4 142.7 134.1

*Not all values may compute exactly due to rounding.
tValues calculated from original utility tracking data, pre-verification.
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1.2 2016 Annual Verification Recommendations

This section provides a summary of recommendations from the EC’s 2016 annual verification efforts and the
anticipated primary outcome of each recommendation, if implemented. The primary outcomes of the
recommendation are based on three broad categories:

= Increase or reduce costs (evaluation or program or both)
= Improve savings accuracy

= Decrease risk (multiple types including risk of adjusted savings, risk to budgets or project schedules,
and others)

The complete findings, recommendations, and outcomes of the 2016 annual verification efforts and other
evaluations conducted on 2016 programs are found in section 5.

Table 11. Overall Annual Verification - summary of recommendations

c Applies to .
= Primary Outcome
O 2016
[}
e}
c
Finding Recommendation g o g - 0
= [}
o B © 2
g 5 & 3 3 5
8] = = =) = 5 ful
g 2 ¢ 88 E§ 8
£ w oW =< )
The Enbridge tracking file A: Consider investing in a relational v v | v v v v
does not currently include program tracking database.

o1 information that allows the

evaluator to identify all the B: Enbridge should include site-level

projects installed by a single information for all measures installed v v v v

customer. through the program.

The format of Enbridge’s A: Enbridge should deliver tracking v v v v v
02 |tracking data is not well suited|data in a single flat file.

to a combined evaluation with

the Union data. B: Consider investing in a relational v v | v v v v

program tracking database.

Neither Union nor Enbridge A: Develop, maintain, and use an
tracking databases currently |electronic summary spreadsheet of the v VI v VY 4 4 4
use prescriptive measure TRM.

descriptions that map directly

03 |to the approved energy B: Once the electronic TRM

spreadsheet is developed, track

prescriptive savings using unique v vi|iv|vY 4 v v

measure descriptions that map to

savings spreadsheet (TRM).

electronic TRM.
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c Applies to .
= Primary Outcome
o 2016
Q
O
& c
Finding Recommendation
£ $ 2 , ¢z 8
g S| © o =Rt o
o - 3 =} =5 s
o) e} © O Qo 3]
o [« S 0 E O )
w | o @ =< e
C: Once the electronic TRM
spreadsheet is developed, utilize the VI v |v v v
same electronic TRM for both utilities
D: OEB: develop means for consistent v v v
system
A: Explicitly agree to the TRM version vViviv v v
Different TRMs were used by |to utilize for measure-inputs
04 |utilities for savings
calculations. B: Use the same TRM version for both vV ivi|vy v v
utilities for each program year
A: Evaluation Contractor: distribute to
the EAC a list of the anticipated
sources at the start of the verification v v
DNV GL and other EAC process, possibly within the scope of
members were sometimes work, for review and verification.
05 |confused about appropriate
sources and the definition of |B: Evaluation Contractor: distribute to
terms. the EAC a glossary of terms at the
start of the verification process, v 4
possibly within the scope of work, for
review and verification.
Explicit documentation was A: Document each required element
ilable f Il fi -savi ics.
06 not avai abe. .or all program |and stage for non-savings metrics vViviy v
stages, specifically for non-
savings metrics
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Table 12. Whole house simulation modelling - summary of recommendations

Applies to Primary Outcome

ed

Finding Recommendation

e
€
¥
EN
o £
O
@
14

Enbridge
Evaluation
Reduce
Costs
Improve
Accuracy
Decrease

Both utilities use building

A: Provide both simulation file

SM1 |simulation modeling to (HSE) and output file (TSV) to the
estimate energy savings evaluation team for every project.
Both utilities collect and
SM2 deliver some photographs |A: Provide more explicit support for
to support retrofit site major measure installations.
improvements.
There were some inaccurate |A: Consider reviewing and
savings entries. modifying program processes to
avoid data entry or outdated
SM3 simulation result errors.
B: Provide more explicit support for
major measure installations.
Air sealing as a savings A: Evaluation: distribute before and
sma measure is present in a high|after equivalent leakage area and
percentage of single-family |energy savings attributable to
home retro-fit projects. reduced air leakage (if possible).
The energy savings from A: Consider funding a study to
the home retrofit programs |verify the models produced by the
SM5 |rely exclusively on the utility agents.

simulations provided by the
delivery agents.
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Table 13. Cost-effectiveness - summary of recommendations

c : .
= Applies to Primary Outcome
ke
9]
ke
& & ~
Q o [0)
£ o £ o > 3 @
S 2 5 S o= 0
o o = -] =5 sl
8 S5 3% B3 8
Finding Recommendation o g ol & ES a
All overhead is still A: Allocate “sector”-level
CE1 applied at the sector administrative cost and v v v v
level rather than the overhead to each individual
program level. program
Water avoided costs A: Explore the possibility of
CE2 are still based on better defining water costs 4 v v 4
water rates.
The utilities used A: Use a consistent real
. . . o
CE3 different discount discount rate of 4% when v v v v
rates. using real streams of benefits
and costs.
CE4 EUL is inconsistently A: Include separate fields in
applied for the tracking data to explicitly
accelerated projects. communicate accelerated, v v
annual and cumulative
savings.
CE5 A reduction factor A: Do not adjust resource
accounting for costs if the costs are still
removals and non- incurred by the program, v v
installs was applied to | even if the equipment is
savings and resource removed.
costs.
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2 Introduction

This document has been prepared for the Ontario Energy Board (OEB) and outlines the results of the annual
verification of Enbridge Gas Distribution Inc.’s (Enbridge) and Union Gas Limited’s (Union) natural gas
demand-side management (DSM) programs* delivered in 2016. These verifications were conducted by the
OEB’s Evaluation Contractor (EC) team of DNV GL, Itron, and Dunsky.

The annual verification assembles the results of all evaluation studies conducted on the 2016 programs and
applies them to the savings and scorecard metrics reported by the utilities. For programs or metrics where

no recent studies have been performed, the EC team conducts a due diligence review to verify the savings

or metrics reported by the utilities.

The overall objectives of the evaluations are to:

= Provide an independent opinion on whether the lost revenue and DSM shareholder incentive have been
calculated correctly using the most appropriate information.

= Recommend future evaluation research opportunities to enhance the future natural gas savings
estimates and other assumptions used to calculate DSM shareholder incentive and lost revenue
amounts.

= Recommend changes to improve input assumptions, verification procedures, and the overall verification
process.

The lost revenue and DSM shareholder incentive are based on the following metrics:

= Lost revenue: the verified natural gas energy savings (in annual cubic meters) by rate class and the cost
(the delivery rate) of the natural gas by rate class for the program year

= DSM shareholder incentive: the verified program achievements compared to the scorecard metrics that
are relevant for that program, the weight placed on each metric within each scorecard, and the
maximum incentive achievable for that scorecard

Therefore, the information that was verified for 2016 includes the program natural gas savings and/or the
program achievements compared to the scorecard metrics. The EC also reported the money spent by the
programs but did not conduct a full financial audit of the reported amounts. The OEB may conduct financial
audits of the gas utilities’ DSM spending as it sees fit. The EC used verified savings and program
achievements to confirm the lost revenue and DSM shareholder incentive amounts.

2.1 Background

Enbridge and Union deliver energy efficiency programs under the Demand Side Management Framework for
Natural Gas Distributors (2015-2020)° developed by the OEB. For the 2015 program year, both utilities
“rolled-over” their 2014 plans into 2015 to allow them a smooth evolution into the new DSM framework. For
the 2016 program year, the new framework was implemented, resulting in changes to the programs offered,
as demonstrated in Table 14.

4 Throughout this report, the word “program” is used to reflect the OEB’s understanding of a program. The utilities define it differently. See Appendix
N for additional detail.

5 EB-2014-0134
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Table 14. Energy efficiency programs offered in 2015 and 2016

Scorecard Program Name
Enbridge

C&I Custom v v
C&l Direct Install v
C&I Prescriptive v v
Comprehensive Energy Management v
Aizz?:i;?c?n Energy Leaders Initiative v
Home Energy Conservation v v
Residential Adaptive Thermostats v
Run it Right (CCM) v v
Small Commercial New Construction v
Low Income Multi-family v v
Low Income Low Income Single Family v v
Home Winterproofing v
Commercial Savings by Design v v
Residential Savings by Design v v
Tranl\s/lfac‘;rkn?;tion School Energy Competition v v
Run it Right (Participants) v
Comprehensive Energy Management v

Home Labelling Home Labelling v
C&I Custom v v

Resource C&I Prescriptive v

Acquisition Energy Savings Kit v
Home Reno Rebate v v
Home Weatherization v v
Furnace End-of-Life v
Low Income Multi-Family (Social and Assisted) v
Multi-Family (Market Rate) v

Affordable Housing Conservation v
Large Volume Large Volume v v
Market Optimum Home v v
Transformation Commercial New Construction v
RunSmart v
Performance Based Strategic Energy Management v

The OEB hired the EC team to develop an overall evaluation, measurement, and verification (EM&V) plan
and lead an annual verification of the reported utility DSM savings and scorecard achievements. This report
is a result of that annual verification.
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Under the EM&YV plan, a DNV GL-led team of DNV GL, Itron, and Dunsky completed:
= A spillover study of the 2013-2014 programs?®

= A net-to-gross (NTG) study of the 2015 program year *

= A custom project savings verification (CPSV) study of the 2015 program year®

= A custom project savings verification (CPSV) study of the 2016 program year®

This report includes or applies the results of those studies. Michael’s Energy conducted a separate study of
custom measure lives. The study does not affect the lost revenue or DSM shareholder incentive for the 2016
program year, but it is attached to this document as one of the studies completed.

The OEB formed an evaluation advisory committee (EAC) to provide input and advice to the OEB and the EC
on the evaluation and audit of DSM results. The EAC consists of representatives from OEB staff, the utilities,
non-utility stakeholders, independent experts, staff from the Independent Electricity System Operator
(IESO), and observers from the Environmental Commissioner of Ontario and the Ministry of Energy. The
DNV GL team received feedback from the EAC throughout the CPSV/NTG/spillover studies and received
comment, advice, and input on the results of this annual verification. The content included in this report
integrates our responses to their input. We thank them for their involvement.

2.2 Method Summary

To verify the utility scorecard metrics discussed in the following sections, the EC conducted the activities
outlined in Table 15 and Table 16. The methods used to evaluate the energy savings scorecard metrics fall
into two basic categories — those applied to Technical Reference Manual (TRM) measures and those applied
to Other measures. Tasks for verification of program metrics are defined as:

= None: For programs with no reported program activity or savings, no action was taken.
=  Confirm Tracking: Confirmation of data within submitted tracking data contributing to savings values.

¢ For prescriptive measures, the EC confirmed measure-level inputs where appropriate (such as
free-ridership ratio and savings per unit), then recalculated net savings based on those inputs to
verify the recorded net savings for a census of measures.

¢+  For metrics other than CCM, the EC confirmed that tracking records match reported metrics (for
example, the number of participants in tracking data match utility reported values)

= Non-TRM factors: Application of relevant factor(s) that are not otherwise applied in the TRM, such as
gross savings adjustments, attribution, and spillover ratios. Where this is the only activity performed by
the annual verification (see Table 15 and Table 16), the EC applied the results of the CPSV, NTG, or
other study which occurred separate from the annual verification.

= Desk Review: File review of relevant documentation to confirm it appropriately utilized non-prescriptive
metrics. Unless specifically mentioned otherwise, desk review methods were similar to those used in the

6 2013-2014 cpsV Participant Spillover Results, DNV GL for the Ontario Energy Board, May 23, 2018

7 2015 Natural Gas Demand Side Management Custom Savings Verification and Free-ridership Evaluation, DNV GL for the Ontario Energy Board,
August 15, 2017

8 Ibid
9 2016 Natural Gas Demand Side Management Custom Savings Verification, DNV GL for the Ontario Energy Board, June 29, 2018
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2015 verification. Desk review includes tasks such as review of energy software (HOT2000) modeling
records and confirmation of customer participation and eligibility for participation metrics.

= Additional Detailed Sample (non-tracking, non-prescriptive): For most programs, the EC utilized
only tracking data for the evaluation. For some programs, the EC required information for desk review in
addition to data provided in tracking documents. For example, the EC requested HOT2000 records or
documentation to confirm participation and eligibility for a sample of relevant participants in the Home
Energy Conservation, Home Reno Rebate, Winterproofing, and Home Weatherization programs. Table 15
and Table 16 show the number of records for which the EC requested the additional information. This
additional information is related to that requested by the annual verification only, and not related to
other projects (i.e.,, CPSV, NTG, and spillover).

To prepare for the program-specific evaluation activities, the EC requested tracking data and, where
necessary, documentation for a sample of projects or participants from the utilities. For all programs, the EC
first reviewed the reported savings and metrics from the gas utilities’ tracking data and compared them to
the summarized information in the gas utilities’ draft annual report to ensure consistency.

After completing the program-specific verifications, the EC assembled the verified scorecard results and
calculated the verified lost revenue, DSM shareholder incentive, and cost-effectiveness results. We also
documented recommendations that may improve the annual verification process going forward. The full
annual verification EM&V plan is in Appendix O. The results presented in this report are based on data
collected from:

= Enbridge and Union tracking databases (Round 1 of data requests)
=  Enbridge and Union project documentation (Round 2 of data requests)

The data and documentation requests are explained in detail in Appendix C. A description of the data
received is provided in detail in Appendix D.
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Table 15. Enbridge 2016 annual verification activities, by scorecard

Confirm Non-TRM Desk Addltl_onal
Program : . Detailed
Tracking Factors Review
Sample
C&l Custom v
C&l Direct Install v v
C&Il Prescriptive v v
Comprehensive Energy Management* v
Resource . v v v
Acquisition Energy Leaders Initiative Census
Home Energy Conservation v v v 25
Residential Adaptive Thermostats v v
Run it Right v v v 10
Small Commercial New Construction v
Low Income — Part 9 v v v 25
Multi-Residential (Prescriptive) v v
Low Income
Multi-Residential (Custom) v
New Construction v v Census
. . . 1 Builder
Commercial Savings by Design v v 1 Development
Comprehensive Energy Management”™ v v Census
Market i
Transformation Residential Savings by Design / / 1 Bu”der
1 Home
Run it Right v 10
School’s Energy Competition v v Census

*The Comprehensive Energy Management Program reported new participants in 2016 who enrolled in the program but did not yet realize energy savings, thus claiming participation for the
Market Transformation Scorecard but not for the Resource Acquisition Scorecard. As a result, the Market Transformation activity was verified but there was no verification activity for the
Resource Acquisition Scorecard for the program.
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Table 16. Union 2016 annual verification activities, by scorecard

Program Confirm Non-TRM Desk Additional
9 Tracking Factors Review Sample
C&I Custom v
Resource C&l Direct Install v
Acquisition C&I Prescriptive v v
Home Reno Rebate v v v 25
Large Volume (Custom) v
Large Volume
Large Volume (Prescriptive) v v
Indigenous v
Furnace End-of-Life v v
Home Weatherization v v v 25
Multi-Family v v
Low Income (Market Rate, Prescriptive)
Multi-Family v
(Market Rate, Custom)
Multi-Family
(Social & Assisted, Prescriptive) v v
Multi-Family v
(Social & Assisted, Custom)
Commercial New Construction v
Market
Transformation Optimum Home v v 1 Builder
1 Home
Performance- RunSmart v v 10
Based Strategic Energy Management v v Census
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3 Enbridge Gas Distribution, Inc.

This section reports on the results of the annual verification and scorecard achievements of Enbridge’s 2016
DSM programs.

3.1 Scorecard Achievements

Enbridge has three scorecards: Resource Acquisition, Low Income, and Market Transformation. Table 17
shows the programs included in each scorecard and the appendix that contains a detailed explanation of the
verification of each program. For a discussion of the calculations behind the DSM shareholder incentive and
lost revenue, see Appendix J.

Table 17. Overview of Enbridge 2016 programs by scorecard

Scorecard Program Detailed Appendix
Resource Acquisition Home Energy Conservation
Residential Adaptive Thermostats
C&Il Custom
C&l Direct Install
C&l Prescriptive Appendix E

Comprehensive Energy Management
Energy Leaders Initiative
Run it Right
Small Commercial New Construction
Low Income Home Winterproofing
Low Income Multi Residential Appendix F
Low Income New Construction
Market Transformation Residential Savings by Design
Commercial Savings by Design Appendix H
School Energy Competition

Market Transformation

(similar to Union Run it Right . Appendix |
Performance Based) Comprehensive Energy Management

Table 18 shows the Enbridge scorecard for 2016, including the target metrics, reported achievement,
weight, and maximum shareholder incentive. These were the metrics reviewed as part of the annual
verification. The recommendations related to these activities are listed in section 5.
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Program

Resource Acquisition
Home Energy Conservation
Residential Adaptive Thermostats

Small Volume

2016 Target

2016 Tracking
Data Achievement*

(Reported)

Table 18. Enbridge’s unverified, tracked 2016 achievement, target, weight, and shareholder incentive by scorecard

Weight

Single Family (Part 9)

CCM

31,790,000

28,816,206

C&Il Custom Customers — CCM 319,171,212 413,832,315 40%

C&I Direct Install

C&I Prescriptive

Energy Leaders Initiative Large Volume

Run it Right 664,619,473 546,871,603 40%
. Customerst — CCM

Comprehensive Energy Management

Small Commercial New Construction

Home Energy Conservation Deep Savings 8,259 12,986 20%

45%

Multi-family (Part 3)

CCM

64,900,000

82,345,391

45%

Utility Draft
Incentivet

$4,036,376

Particiiants ihomesi

$1,167,710

Low Income New Construction Project Applications 6 6 10%
Market Transformation

Residential Savings by Design Builders. 33 31 10%
Homes Built 2,751 2,206 15%
Commercial Savings by Design New Developments 33 43 25%
School Energy Competition Schools 55 25 10% $515,001
Run it Right Participants 83 88 20%
Comprehensive Energy Management Participants 7 7 20%
Total Utility Draft Incentive $5,719,087

*Values from tracking file submitted to EC by Enbridge, 2016 Annual Report Tracker DNV_2017.09.26.xIsx
12016 Demand Side Management Draft Annual Report, Enbridge Gas. While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at

the time of this evaluation, thus the draft is cited for reference.
fLarge volume consumers include commercial customers with a 3-year average annual consumption of greater than 75,000m3/year or industrial customers with a 3-year average consumption

of greater than 340,000m3/year
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3.1.1 Resource Acquisition

This section summarizes the results of the EC’s review of the Enbridge Resource Acquisition scorecard. The
metrics for the Resource Acquisition scorecard include:

= Total cumulative large volume customer natural gas savings

=  Total cumulative small volume customer natural gas savings
=  Number of residential deep savings participants

To verify natural gas savings, the EC team reviewed each program independently. A detailed explanation of
the verification activities for all Resource Allocation programs can be found in Appendix E. Verified program
achievements are listed in Table 19 with DSM shareholder incentive results in Table 20.

Table 19. Enbridge 2016 Resource Acquisition verified achievements™>
Verified Achievement

Programs Metrics Scorecard Metric
Program
Total

Home Energy Conservation 229,695,730
Residential Adaptive Thermostats 45,367,920
C&I Custom 15,456,573
C&l Direct small Volume 74,467,508
C&Il Prescriptive Customers CCM 29,570,692 394,823,056
Energy Leaders Initiative 264,633
Run-it-Right 0
Comprehensive Energy Management 0
Small Commercial New Construction 0
Home Energy Conservation 0]
Residential Adaptive Thermostats 0
C&I Custom 299,900,768
C&l Direct Large Volume 4,696,088
C&I Prescriptive Customers CCM 21,806,900 328,747,651
Energy Leaders Initiative 406,553
Run-it-Right 1,937,342
Comprehensive Energy Management 0
Small Commercial New Construction 0
Home Energy Conservation Participants 12,986 12,986

*Not all values may compute exactly due to rounding.

Table 20. Enbridge’s 2016 Resource Acquisition targets, achievements, weights, and incentive*

. Verified . % Metric Weighted

BEIAE Achievement Lol Achieved Metric Score
Small Volume Customers 319,171,212 | 394,823,056 40% 124% 49%
CCM Savings
Large Volume Customers 664,619,473 | 328,747,651 40% 20%
CCM Savings
Residential Deep Savings 8,259 12,986 20% 157% 31%
Participants
Verified Total Weighted Scorecard Achieved 101%0
Verified Scorecard Incentive Achieved $2,773,187

*Not all values may compute exactly due to rounding.

Table 21 shows the gross and net cumulative natural gas savings (CCM), as reported by the utility and
verified by the EC. The table also shows the realization rates (RR) of the savings, both in terms of gross

DNV GL — www.dnvgl.com

Page 18




savings (reported vs. verified gross) and net savings, which are savings that have been adjusted to exclude
free riders and include spillover.

Table 21. Enbridge’s verified 2016 Resource Acquisition savings™>
Draft Utility-Reported Savings Verification Results Verified Savings

Program Gross Net Cumulative Realization Net-to- Gross Cumulative  Net Cumulative
Cumulative (m®) (m> Rate Gross (m®) (m®)

Home Energy 270,230,271 | 229,695,730 100% 85% 270,230,271 229,695,730
Conservation

Residential Adaptive 47,258,250 45,367,920 100% 96% 47,258,250 45,367,920
Thermostats

C&l Custom 825,138,165 550,503,382 109% 35% 899,531,474 315,357,341
C&l Direct 83,330,100 79,163,595 100% 95% 83,330,100 79,163,595
C&l Prescriptive 60,591,197 51,377,481 100% 85% 60,591,326 51,377,592
Energy Leaders 725,770 725,770 92% 100% 671,186 671,186
Initiative

Run-it-Right 3,870,040 3,870,040 100% 50% 3,870,040 1,037,342
$§;’Iur°e Acquisition | 4 591 143,793 | 960,703,918 106% 53% | 1,365,482,647 723,570,706

*Not all values may compute exactly due to rounding.

3.1.2 Low Income

This section summarizes the results of the EC’s review of the Enbridge Low Income scorecard. The metrics
for the Low Income scorecard include:

=  Total cumulative natural gas savings for single family homes
=  Total cumulative natural gas savings for multi-residential homes
=  Total applications for Low Income New Construction

To verify natural gas savings, the EC team reviewed each program independently. A detailed explanation of
the verification activities for all Low Income programs can be found in Appendix F. Verified program
achievements are listed in Table 22 with DSM shareholder incentive results in Table 23.

Table 22. Enbridge 2016 Low Income verified achievements
Verified Achievement

Programs Metrics Scorecard Metric
Program
Total
Single Family (Part 9) CCM 28,814,754 28,814,754
Multi-residential (Part 3) | CCM 84,728,581 84,728,581
New Construction Participants 6 6

Table 23. Enbridge’s 2016 Low Income scorecard targets, achievements, weights, and incentive*
Verified % Metric Weighted

Metric Target Achievement HETEE Achieved Metric Score
Single Family (Part 9) 31,790,000 28,814,754 45% 91% 41%
CCM Savings
Multi-residential (Part 3) 64,900,000 84,728,581 45% 131% 59%
CCM Savings
New_ (_:onstructlon 6 6 10% 100% 10%
Participants
Verified Total Weighted Scorecard Achieved 110%0
Verified Scorecard Incentive Achieved $1,214,841

*Not all values may compute exactly due to rounding.
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Table 24 shows the gross and net cumulative natural gas savings (CCM), as reported by the utility and
verified by the EC. The tables also show the realization rates (RR) of the savings, both in terms of gross
savings (reported vs. verified gross) and net savings, which are those savings that have been adjusted to
exclude free riders and include spillover.

Table 24. Enbridge’s verified 2016 Low Income savings™>

Draft Utility-Reported Savings Verification Results Verified Savings
Program CUI’?]L?;ZVG Net Cumsulative Realization Net-to- Curiﬁ?:\five Net Cumsulative
m3) (m°) Rate Gross (m® m>)
(S;gglegsam"y 28,855,783 28,816,206 100% 100% 28,854,207 28,814,754
'E/F',Lgft';e)swe”“a' 82,368,350 82,345,391 103% 100% 84,751,540 84,728,581
;g‘t’gl'”come 111,224,133 | 111,161,597 102% 100% | 113,605,747 | 113,543,335

*Not all values may compute exactly due to rounding.

3.1.3 Market Transformation

This section summarizes the results of the EC’s review of the Enbridge Market Transformation scorecard. The
metrics for the Market Transformation scorecard include the number of:

= Builders for Residential Savings by Design

= Sites (individual homes) built for Residential Savings by Design
= New developments for Commercial Savings by Design

= Participating schools for School Energy Competition

= Participants for Run it Right

=  Participants for Comprehensive Energy Management

As some programs are similar to Union Market Transformation programs, and others similar to Union
Performance Based programs, the programs are divided between Appendix H (Market Transformation
Scorecards) and Appendix | (Performance Based (Union) and Market Transformation (Enbridge) Scorecards),
as listed in Table 25.

Table 25. Enbridge Market Transformation program detailed evaluation, by appendix

Enbridge Program Appendix

Commercial Savings by Design

Residential Savings by Design Appendix H

School Energy Competition

Run it Right

Appendix |

Comprehensive Energy Management

To verify these achievement metrics, the EC team reviewed each program independently. Verified program
achievements are listed in Table 26 with DSM shareholder incentive results in Table 27.
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Table 26. Enbridge 2016 Market Transformation verified achievements

Program

Verified Achievement
Scorecard
Metric Total

Program

. . . . Builders 31 31
Residential Savings by Design Homes Built 2.206 2.206
Commercial Savings by Design New Developments 43 43
School Energy Competition Participating Schools 25 25
Run-it-Right Participants 84 84
Comprehensive Energy Management Participants 7 7

Table 27. Enbridge’s 2016 Market Transformation scorecard targets, achievements, weights, and

incentive*

Metric

Verified

Target

Weight

%0 Metric

Weighted

Achievement

Achieved

Metric Score

Re§|dent|al Savings by Design 33 31 10% 94% 9%
Builders
Re5|dent|a_l Savings by Design 2751 2.206 15% 80% 12%
Homes Built
Commercial Savings by Design 33 43 2504 130% 3204
New Developments
School Energy Competition 55 o5 10% 45% 5%
Schools
Run it Right Participants 83 84 20% 101% 20%
Comprehensive Energy 7 7 20% 100% 20%
Management Participants
Verified Total Weighted Scorecard Achieved 99%
Verified Scorecard Incentive Achieved $492,023

*Not all values may compute exactly due to rounding.

Table 28 shows the Market Transformation metric achievements, as reported by the utility and verified by
the EC. The table also shows the achievement ratio for each program and metric.

Table 28. Enbridge’s 2016 Market Transformation reported and verified achievements>

Program Metric Reported Ratio Verified
. . . . Builders 31 100% 31
Residential Savings by Design Homes Built 2.206 100% 2.206
Commercial Savings by Design New Developments 43 100% 43
School Energy Competition Participating Schools 25 100% 25
Run-it-Right Participants 88 95% 84
Comprehensive Energy Management Participants 7 100% 7

*Not all values may compute exactly due to rounding.

3.2 Program Spending and Cost-Effectiveness

This section reports on Enbridge’s program spending and cost-effectiveness.

3.2.1 Program Spending

The Enbridge tracking database included reported program spending information. The EC has reported on
what was provided by Enbridge and has not verified spending figures or conducted a financial audit. Table

29 summarizes the spending across the portfolio. Additional spending detail is in Appendix M.
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Table 29. Enbridge program cost summary>

Spending Area

OEB-Approved

Actual Spending

Difference ($)

Difference (20)

Budget

Programs Sub-total $52,861,117 $ 53,977,669 $1,116,552 2%
Research $ 1,000,000 $ 248,279 -$ 751,721 -75%
Evaluation $ 1,500,000 $1,327,235 -$172,765 -12%
Administration $ 1,000,000 $ 95,101 - $ 904,899 -90%
Total DSM Budget $ 56,361,117 $ 55,648,285 -$712,832 -1%

*Not all values may compute exactly due to rounding.

3.2.2 Cost-Effectiveness

Table 30 and Table 31 show summary results for the TRC-Plus and PAC tests, including the cost-benefit ratio

and the net present value. Additional detail is provided in Appendix N.

Table 30. Enbridge summary of cost-effectiveness ratio results*

Draft using Utility-Tracking Savingst

Final Verified Ratio

Scorecard
TRC-Plus PAC TRC-Plus PAC
Resource Acquisition 2.6 3.8 2.7 2.9
Low Income 1.9 1.9 1.9 2.0
Total Portfolio 2.5 3.5 2.6 2.7

*Not all values may compute exactly due to rounding.
tValues calculated from original utility tracking data, pre-verification.

Table 31. Enbridge summary of cost-effectiveness net present value results*
Draft Net Present Value (M$) using

Final Verified Net Present Value

Scorecard Utility-Tracking Savingst (M$)
TRC-Plus PAC TRC-Plus PAC
Resource Acquisition 123.8 109.4 95.5 72.9
Low Income 9.5 8.0 10.0 8.4
Total Portfolio 133.3 117.4 105.5 81.3

*Not all values may compute exactly due to rounding.
TValues calculated from original utility tracking data, pre-verification.

3.3 DSM Shareholder Incentive and Lost Revenue

This section reports on the results of the DSM shareholder incentive and lost revenue calculations. The
recommendations related to these activities are listed in section 5. See Appendix J for a description of the

DSM shareholder incentive and lost revenue calculations and Appendix K for detailed tables.

3.3.1 DSM shareholder incentive

The EC gathered the verified scorecard achievements from section 3.1 to produce the DSM shareholder
incentive by scorecard and overall, shown in Table 32. Detailed calculations with targets, weights,

achievements and incentives are included in Appendix K.
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Table 32. Enbridge DSM shareholder incentive results*

Draft Utility-
Reported DSM

Verified DSM

Scorecard Shareholder Sharehqlder
! Incentive
Incentive
Resource Acquisition $4,036,376 $2,773,187
Low Income $1,167,710 $1,214,841
Market Transformation $515,001 $492,023
Total $5,719,087 $4,480,052

*Not all values may compute exactly due to rounding.

3.3.2 Lost revenue

The EC summed the verified net annual savings (prorated by installation month) by rate class and estimated
lost revenues. Table 33 shows the results for each rate class.

Table 33. Enbridge lost revenue results*
Utility-Reported

Verified Lost

Rate Class Draft Lost
Revenue

Revenuet
Rate 110 $15,801 $9,230
Rate 115 $2,230 $1,196
Rate 135 $402 $298
Rate 145 $921 $325
Rate 170 $5,344 $3,607
Total $24,699 $14,656

*Not all values may compute exactly due to rounding.
TEnbridge-reported lost revenue values reflect those presented in Enbridge’s draft 2016 report, ‘Actual LR $’ values, not “LR Allocation $’ values.

DNV GL — www.dnvgl.com Page 23



4 Union Gas Limited

This section reports the results of the annual verification and scorecard achievements of Union’s 2016 DSM
programs.

4.1 Scorecard Achievements

Union has five scorecards: Resource Acquisition, Large Volume, Low Income, Market Transformation, and
Performance Based. Table 34 shows the programs included in each scorecard and the appendix that contains
a detailed explanation of the verification of each program. For a discussion of the calculations behind the
DSM shareholder incentive and lost revenue, see Appendix J.

Table 34. Overview of Union 2016 programs by scorecard

Scorecard Program Detailed Appendix

C&l Custom
Resource Acquisition C&l Direct Install Appendix E
C&I Prescriptive

Home Reno Rebate

Furnace End-of-Life

Home Weatherization
Low Income Indigenous Appendix F
Multi-Family (Social and Assisted)

Multi-Family (Market Rate)

Large Volume Large Volume Program Appendix G

Market Transformation Commercial New Construction Appendix H

Optimum Home

Performance Based RunSmart Appendix |

Strategic Energy Management

Table 35 shows the Union scorecard for 2016, including the target metrics, reported achievement, weight,
and maximum shareholder incentive. These were the metrics reviewed as part of the annual verification. The
recommendations related to these activities are listed in section 5.
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Table 35. Union’s reported, unverified 2016 achievement, target, weight, and maximum shareholder incentive by scorecard*

2016 Tracking
Data . Utility Draft
Achievementt Weight Incentivet
(Reported)

Program Metric 2016 Target

Resource Acquisition
C&I Custom

C&I Direct Install

C&I Prescriptive
Home Reno Rebate

Home Reno Rebate Particiiants 3,300 6,595 25%

o
CCM 1,214,104,360 994,755,290 75% $3,437.,543

Indigenous

Furnace End-of-Life CCM 37,786,348 46,381,571 60%

Low Income — Part 9 $1,188,999
Multi-Family (Social and Assisted) CCM 16,216,022 9,687,434 35%

Multi-Family (Market Rate CCM 2,639,817 7,891,117 5%

Large Volume

890,890,721 346,931,144 | 100% | $0 |

Market Transformation

Commercial New Construction New enrolled 8 0 50%

developments $0
Optimum Home % of homes 70.30% 70.09% 50%
RunSmart Participants 28 32 50% $61.844
Strategic Energy Management Participants 3 3 50% ’
Total Utility Draft Incentive $4,688,386

*Not all values may compute exactly due to rounding.
TValues from tracking file submitted to EC by Union Gas, 2016 Data Request for Auditor - SHI tracking database.xlIsx
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4.1.1 Resource Acquisition

This section summarizes the results of the EC’s review of the Union Resource Acquisition scorecard. The
metrics for the Resource Acquisition scorecard include:

=  Total cumulative natural gas savings
= Number of residential deep savings participants

To verify natural gas savings, the EC team reviewed each program independently. A detailed explanation of
the verification activities for all Resource Allocation programs can be found in Appendix E. Verified program
achievements are listed in Table 36 with DSM shareholder incentive results in Table 37.

Table 36. Union 2016 Resource Acquisition verified achievements*
Verified Achievement

Programs

Metrics

Program

Scorecard Metric

Total

Home Reno Rebate 110,310,927

C&I Custom 544,862,192

C&I Prescriptive CCM 159,584,798 814,757,917

C&I Direct Install -

Home Reno Rebate Participants 6,595 6,595
(Homes)

*Not all values may compute exactly due to rounding.

Verified

Achievement

Weight

Table 37. Union’s 2016 Resource Acquisition targets, achievements, weights, and incentive*

%b Metric Achieved

Weighted Metric
Score

CCM Savings 1,214,104,360 814,757,917 75% 67% 50%
Participants 3,300 6,595 25% 200% 50%
Verified Total Weighted Scorecard Achieved 100%0
Verified Scorecard Incentive Achieved $2,583,320

*Not all values may compute exactly due to rounding.

Table 38 shows the gross and net cumulative natural gas savings (CCM), as reported by the utility and
verified by the EC. The tables also show the realization rates (RR) of the savings, both in terms of gross
savings (reported vs verified gross) and net savings (those savings which have been adjusted to exclude
free riders and include spillover).

Table 38. Union’s verified 2016 Resource Acquisition savings™

Draft Utility-Reported Savings Verification Results
Gross Cumulative Net Cumulative Realization Net-to-

Verified Savings

Program Gross Cumulative Net Cumulative

Rate

Gross

(m*)

(m®)

(m®)

(m>)

Home Reno Rebate 125,749,150 119,468,288 92% 95% 116,116,765 110,310,927
C&I Custom 1,538,593,562 707,753,039 101% 35% 1,549,389,969 544,862,192
C&I Prescriptive 187,421,802 167,540,559 93% 92% 173,961,480 159,584,798
C&l Direct Install 0 0 - - 0 0
Resource

L 1,851,764,514 994,761,886 99% 44% 1,839,468,214 814,757,917
Acquisition Total

*Not all values may compute exactly due to rounding.

4.1.2 Low Income

This section summarizes the results of the EC’s review of the Union Low Income scorecard

the Low Income scorecard include:

= Total cumulative natural gas savings for single-family programs

= Total cumulative natural gas savings for “social & assisted” multi-family projects

. The metrics for
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= Total cumulative natural gas savings for “market rate” multi-family projects

To verify natural gas savings, the EC team reviewed each program independently. A detailed explanation of
the verification activities for all Low Income programs can be found in Appendix F. Verified program
achievements are listed in Table 39 with DSM shareholder incentive results in Table 40.

Table 39. Union 2016 Low Income verified achievements™

Verified Achievement

Programs Metrics p Scorecard Metric
rogram
Total

Home Weatherization 45,754,203
Indigenous CCM 0 45,783,309
Furnace End-of-Life 29,106
Multi-Family (Social and Assisted) CCM 10,894,572 10,894,572
Multi-Family (Market Rate) CCM 8,151,189 8,151,189

*Not all values may compute exactly due to rounding.

Target

Verified

Achievement

Weight

Table 40. Union’s 2016 Low Income targets, achievements, weights, and incentive*

%0 Metric
Achieved

Weighted
Metric Score

Single Family (Part 3) CCM 37,786,348 45,783,309 60% 121% 73%
Multi Family S&A CCM 16,216,022 10,894,572 35% 67% 24%
Multi Family MR CCM 2,639,817 8,151,189 5% 309%t 10%
Verified Total Weighted Scorecard Achieved 106%0
Verified Scorecard Incentive Achieved $1,240,947

*Not all values may compute exactly due to rounding.
TAs the metric has exceeded the maximum 200%, the weighted scorecard achievement for this metric is calculated using 200%. However, the full

value is displayed here.

Table 41 shows the gross and net cumulative natural gas savings (CCM), as reported by the utility and
verified by the EC. The tables also show the realization rates (RR) of the savings, both in terms of gross
savings (reported vs. verified gross) and net savings, which are those that have been adjusted to exclude
free riders and include spillover.

Table 41. Union’s verified 2016 Low Income savings™

Draft Utility-Reportedt
SEWVIleS

Program

Cumulative

Gross

(m%)

Net

. Realization
Cumulative

(m®)

Rate

Verification Results

Net-to-
Gross

Verified Savings

Gross
Cumulative

(m%)

Net
Cumulative

(m%)

Home Weatherization 46,352,827 | 46,352,465 99% 100% | 45,754,573 | 45,754,203
Indigenous [0] 0 - - 0 0
Furnace End-of-Life 29.106 29.106 100% 100% 29.106 29.106
X':S'?;'t’:eadm'éyugstgfr']"’)" and 3,546,430 3,369,109 121% 95% 4,291,181 4,076,621
Multi-Family (Social and 6,649,970 6,318,325 108% 95% 7,176,039 6,817,951
Assisted, Prescriptive)
";"S“;fgtFezmT'g’t:f’c'a' al 10,196,400 0,687,434 112% 95% | 11,467,220 | 10,894,572
g"ﬂ:t'frz)m"y (Market Rate, 45,112 42,856 121% 95% 54,586 51,857
l’;"::;';fiz:i‘\'l'g)('\"ark“ Rate,| g 561,327 7,848,261 103% 95% 8,525,614 8,099,332
gc;’t';'l'Fam"y MELREL ReE 8,306,439 7,891,117 103% 95% 8,580,200 8,151,189
Low Income Total 64.884.772 | 63.960.122 101% 98% | 65.831.099 | 64.829.070

*Not all values may compute exactly due to rounding.

TThe utility did not report savings at this level of detail. These values were taken from the tracking data.
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4.1.3 Large Volume

This section summarizes the results of the EC’s review of the Union Large Volume scorecard. The metric for
the Large Volume scorecard is total cumulative natural gas savings. A detailed explanation of the verification
activities for the Large Volume program, broken out by prescriptive and custom savings, can be found in
Appendix G. Verified program achievements are listed in Table 42 with DSM shareholder incentive results in
Table 43.

Table 42. Union Gas 2016 Large Volume verified achievements™®
Verified Achievement

Programs Metrics Scorecard Metric
Program Total

Large Volume | CCM 79,848,302 79,848,302

*Not all values may compute exactly due to rounding.

Table 43. Union’s 2016 Large Volume targets, achievements, weights, and incentive*

. Verified . % Metric Weighted
Metric Target Achievement Weight Achieved Metric
CCM Savings | 890,890,721 79,848,302 100% 9% 9%
Verified Total Weighted Scorecard Achieved 9%
Verified Scorecard Incentive Achieved $0

*Not all values may compute exactly due to rounding.

Table 44 shows the gross and net cumulative natural gas savings (CCM), as reported by the utility and
verified by the EC. The tables also show the realization rates (RR) of the savings, both in terms of gross
savings (reported vs. verified gross) and net savings, which are those have been adjusted to exclude free
riders and include spillover.

Table 44. Union’s verified 2016 Large Volume savings*

Draft Utility-Reported Savings Verification Results Verified Savings
Segment Gross Net Cumulative Realization Net-to- Gross Net Cumulative
Cumulative (m°®) (m) Rate Gross  Cumulative (m?) (m°®)
Custom 752,383,093 346,096,223 113% 9% 853,013,950 79,455,523
Prescriptive 1,241,945 834,921 47% 67% 582,030 392,779
Large Volume Total 753,625,038 346,931,144 113% 9% 853,595,980 79,848,302

*Not all values may compute exactly due to rounding.

4.1.4 Market Transformation

This section summarizes the results of the EC’s review of the Union Market Transformation scorecard. The
metrics for the Market Transformation scorecard include:

= Percentage of total homes built by participating builders that are at least 20% above OBC 2012 for
Optimum Home

= Number of new developments enrolled by participating builders for Commercial New Construction

To verify these metrics, the EC team reviewed each program independently. A detailed explanation of the
verification activities for all Market Transformation programs can be found in Appendix H. Verified program
achievements are listed in Table 45 with DSM shareholder incentive results in Table 46.
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Table 45. Union 2016 Market Transformation verified achievements*
Verified Achievement

Programs Metrics Scorecard Metric
Program
Total
Optimum Home % Homes Built 70.09% 70.09%
Commercial New Construction Participants 0 0

*Not all values may compute exactly due to rounding.

Table 46. Union’s 2016 Market Transformation targets, achievements, weights, and incentive*

Verified Weight %0 Metric Weighted
Achievement 9 Achieved Metric Score

Metric Target

i (o)
glﬁ’iﬂm“m Home % Homes 70.00% 70.09% 50% 100% 50%
Commercial New o
. - % % %
Construction Participants 8 0 50% 0% 0%
Verified Total Weighted Scorecard Achieved 50%0
Verified Scorecard Incentive Achieved $0

*Not all values may compute exactly due to rounding.

Table 47 shows the Market Transformation metric achievements, as reported by the utility and verified by
the EC. The table also shows the achievement ratio for each program and metric.

Table 47. Union’s 2016 Market Transformation reported and verified achievements™®

Program Metric Reported Ratio Verified
Optimum Home % Homes Built 70.00% 100% 70.09%

Commercial New Construction Participants - - -
*Not all values may compute exactly due to rounding.

4.1.5 Performance Based

This section summarizes the results of the EC’s review of the Union Performance Based scorecard. The
metric for the Performance Based scorecard is the number of participants in the RunSmart and Strategic
Energy Management programs respectively. To verify participants, the EC team reviewed each program
independently. A detailed explanation of the verification activities for all Performance programs can be found
in Appendix I. Verified program achievements are listed in Table 48 with DSM shareholder incentive results
in Table 49.

Table 48. Union 2016 Performance Based verified achievements*
Verified Achievement

Programs Metrics Scorecard Metric
Program
Total
RunSmart Participants 32 32
Strategic Energy
Management (SEM)

*Not all values may compute exactly due to rounding.

Participants 3 3

Table 49. Union’s 2016 Performance Based targets, achievements, weights, and incentive*

. Verified - %6 Metric Weighted
Metric Target Achievement s Achieved Metric Score
RunSmart Participants 28 32 50% 114% 58%
SEM Participants 3 3 50% 100% 50%
Verified Total Weighted Scorecard Achieved 108%
Verified Scorecard Incentive Achieved $61,844

*Not all values may compute exactly due to rounding.
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To verify these achievement metrics, the EC team reviewed each program independently, with results
presented in Table 50.

Table 50. Union’s 2016 Performance Based reported and verified achievements>

Program Metric Reported Ratio Verified
RunSmart Participants 32 100% 32
Strategic Energy Management (SEM) Participants 3 100% 3

*Not all values may compute exactly due to rounding.

4.2 Program Spending and Cost-Effectiveness
This section reports on Union’s program spending and cost-effectiveness.
4.2.1 Program Spending

The Union tracking database included a sheet that reported program spending by scorecard. The EC has
reported on what was provided by Union and has not verified spending figures or conducted a financial
audit. Table 51 shows the Union budget for the portfolio overall. Additional spending detail is in Appendix M.

Table 51. Union portfolio budget overall*

Spending Area OEB-Approved

Actual Spending Difference ($) Difference (20)

Budget
Programs Sub-total $45,586,373 $42,255,026 -$3,331,347 -7%
Research $1,500,000 $517,567 -$982,433 -65%
Evaluation $1,300,000 $168,121 -$1,131,879 -87%
Administration $2,935,000 $2,364,580 -$570,420 -19%
Total DSM Budget $51,321,373 $45,305,294 -$6,016,079 -12%

*Not all values may compute exactly due to rounding.

4.2.2 Cost-Effectiveness

Table 52 and Table 53 show summary results for the TRC-Plus and PAC tests, including the cost-benefit ratio
and the net present value. Additional detail is shown in Appendix N.

Table 52. Union summary of cost-effectiveness ratio results*
Draft using Utility-Reported

Final Verified Ratio

Scorecard Savingst
TRC-Plus PAC TRC-Plus PAC
Resource Acquisition 3.2 6.5 3.0 54
Low Income 1.5 1.2 1.5 1.2
Large Volume 6.2 19.8 5.0 4.6
Total Portfolio 3.4 6.1 2.9 4.3

*Not all values may compute exactly due to rounding.
tValues calculated from original utility tracking data, pre-verification.
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Table 53. Union summary of cost-effectiveness net present value results
Draft Net Present Value (M$) using Final Verified Net Present Value

Scorecard Utility-Reported Savingst (M$)
TRC-Plus | PAC TRC-Plus PAC
Resource Acquisition 152.7 151.5 124.8 121.5
Low Income 4.9 1.6 5.3 1.9
Large Volume 57.7 56.3 12.7 10.6
Total Portfolio 215.3 209.4 142.7 134.1

*Not all values may compute exactly due to rounding.
TValues calculated from original utility tracking data, pre-verification.

4.3 DSM Shareholder Incentive and Lost Revenue

This section reports on the results of the DSM shareholder incentive and lost revenue calculations. The
recommendations related to these activities are listed in section 5. See Appendix J for a description of the
DSM shareholder incentive and lost revenue calculations and Appendix K for detailed tables.

4.3.1 DSM shareholder incentive

The EC gathered the verified scorecard achievements from section 4.1 to produce the DSM shareholder
incentive by scorecard and overall, shown in Table 54. Detailed calculations with targets, weights,
achievements, and incentives are included in Appendix K.

Table 54. Union DSM shareholder incentive results>

Draft Utility-
Reported DSM

Verified DSM

Scorecard Shareholder Shareho_lder
’ Incentive
Incentive
Resource Acquisition $3,437,543 $2,583,320
Low Income $1,188,999 $1,240,947
Large Volume $0 $0
Market Transformation $0 $0
Performance Based $61,844 $61,844
Total $4,688,386 $3,886,112

*Not all values may compute exactly due to rounding.

4.3.2 Lost revenue

The EC summed the verified net annual savings (prorated by installation month) by rate class and estimated
lost revenues. Table 55 shows the results.

Table 55. Union lost revenue results™

Rate Class Utility-Reported Verified Lost
Draft Lost Revenue Revenue
M4 South Industrial $62,461 $44,781
M5 South Industrial $149,819 $118,225
M7 South Industrial $17,222 $13,830
T1 South Industrial $905 $736
T2 South Industrial $1,025 $219
20 North Industrial $5,006 $3,691
100 North Industrial $715 $199
Total $237,154 $181,682

*Not all values may compute exactly due to rounding.
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5 Findings and Recommendations

This section contains the recommendations from the 2016 annual verification efforts and all other
evaluations conducted on the 2016 programs or completed before releasing this report. The annual
verification recommendations are in the first section. CPSV recommendations are in the second section.
Measure life study recommendations are in the third section. Some recommendations overlap the various
studies and are provided in all sections.

5.1 2015 Annual Verification Recommendations

The 2016 annual verification identified numerous recommendations. Many of these recommendations were
previously identified in the 2015 annual verification process. While the EC appreciates that insufficient time
elapsed between evaluations for implementation of the 2015 recommendations, they are nonetheless

included here. In the tables below, the primary outcomes of the findings and recommendation are classified

into three categories: reduce costs (evaluation or program or both), improve savings accuracy, and

decrease risk (multiple types of risk are in this category including risk of adjusted savings, risk to budgets or

project schedules, and others). Details of the findings, recommendations and outcomes follow the tables.

Table 56. Overall annual verification - summary of recommendations

savings spreadsheet (TRM).

spreadsheet is developed, track

prescriptive savings using unique

c Applies to .
o= Primary Outcome
ie) 2016
[}
ye]
=
Finding Recommendation g o g > o
= o
o = 9] a
g 5 8 9 3 ¢
c 5 S e
(8] —_ 35 -
g 2 ¢ 88 E£§ 8
£ w o - < )
The Enbridge tracking file A: Consider investing in a relational v v iv v v v
does not currently include program tracking database.
O1 |information that allows the
evaluator to identify all the B: Enbridge should include site-level
projects installed by a single information for all measures installed v v v v
customer. through the program.
The format of Enbridge’s A: Enbridge should deliver tracking v v v v v
02 |tracking data is not well suited|data in a single flat file.
to a combined evaluation with
the Union data. B: Consider investing in a relational v vV iv v v v
program tracking database.
Neither Union nor Enbridge A: Develop, maintain, and use an
tracking databases currently |electronic summary spreadsheet of the v VI v |v v v v
use prescriptive measure TRM.
O3 — .
descriptions that map directly
to the approved energy B: Once the electronic TRM v vivly v v v
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measure descriptions that map to

electronic TRM.

C: Once the electronic TRM

spreadsheet is developed, utilize the v
same electronic TRM for both utilities
D: OEB: develop means for consistent v
system
A: Explicitly agree to the TRM version v
Different TRMs were used by |to utilize for measure-inputs
04 |utilities for savings
calculations. B: Use the same TRM version for both v
utilities for each program year
A: Evaluation Contractor: distribute to
the EAC a list of the anticipated
sources at the start of the verification
DNV GL and other EAC process, possibly within the scope of
members were sometimes work, for review and verification.
O5 |confused about appropriate
sources and the definition of |B: Evaluation Contractor: distribute to
terms. the EAC a glossary of terms at the
start of the verification process,
possibly within the scope of work, for
review and verification.
Explicit documentation was A: Document each required element
not available for all program |and stage for non-savings metrics.
o6 stages, specifically for non-
savings metrics
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Table 57. Whole home simulation modelling - summary of recommendations

Applies to Primary Outcome

ed

Finding Recommendation

e
€
¥
EN
o £
O
@
14

Enbridge
Evaluation
Reduce
Costs
Improve
Accuracy
Decrease

Both utilities use building
simulation modeling to

estimate energy savings

A: Provide both simulation file
(HSE) and output file (TSV) to the
evaluation team for every project.

Both utilities collect and
deliver some photographs
to support retrofit site

improvements.

A: Provide more explicit support for

major measure installations.

There were some inaccurate

savings entries.

A: Consider reviewing and
modifying program processes to
avoid data entry or outdated

simulation result errors.

B: Provide more explicit support for

major measure installations.

Air sealing as a savings
measure is present in a high
percentage of single-family

home retro-fit projects.

A: Evaluation: distribute before and
after equivalent leakage area and
energy savings attributable to

reduced air leakage (if possible).

The energy savings from
the home retrofit programs
rely exclusively on the
simulations provided by the
delivery agents.

A: Consider funding a study to
verify the models produced by the
utility agents.
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Table 58. Cost-effectiveness - summary of recommendations

Finding

All overhead is still

Recommendation

A: Allocate “sector”-level
administrative cost and

£
ye]
Q
Ke)
=
Q
£
£
(o]
O
Q
x

Enbridge

Applies to

Evaluation

Primary Outcome

Reduce

Improve
Accuracy

Decrease

CEL applied at the sector tand v v v v
level rather than the overhead to each individual
program level. program
Water avoided costs A: Explore the possibility of
CE2 are still based on better defining water costs v v v v
water rates.
The utilities used A: Use a consistent real
. . . o
CEs different discount dls_count rate of 4% when _ v v v v
rates. using real streams of benefits
and costs.
CE4 EUL is inconsistently A: Include separate fields in
applied for the tracking data to explicitly
accelerated projects. communicate accelerated, v v
annual and cumulative
savings.
CE5 A reduction factor A: Do not adjust resource
accounting for costs if the costs are still
removals and non- incurred by the program, v v
installs was applied to | even if the equipment is
savings and resource removed.
costs.
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5.1.1 Overall Annual Verification Recommendations

O1.

o2.

Finding: The Enbridge tracking file does not currently include information that allows the evaluator to
identify all the projects installed by a single customer.

Recommendation A: Both utilities should strongly consider investing in relational program tracking
databases. Relational program tracking databases and customer relationship management (CRM)
systems allow for multiple measures and projects to be associated with a single customer and/or
customer site. The incremental cost of implementation is low if it is part of the initial database design,
populated as projects are started, and updated once they are complete.

Outcome: Reduced burden on utility staff and reduced evaluation costs. A relational database would
streamline aggregation of program data for scorecards and make providing data simpler for annual
savings evaluation and verification.

Recommendation B: Enbridge should include a unique site-level or customer-level identifier for every
measure installed in the program to allow the evaluator to identify all projects installed at a single
customer, regardless of program.

Outcome: Confirmation that each installation is unique and assessment of interactive effects.

Finding: The format of Enbridge’s tracking data is not well suited to a combined evaluation with the
Union data, meaning that the format requires a significant investment of time to extract the necessary
data for verifying each program’s savings. In addition to increased time and thus verification cost, the
need for manual extraction of data introduces many opportunities for error, which potentially decreases
savings accuracy and increases risk.

Recommendation A: Deliver to evaluators a single, flat file of tracking data.® Each record should have
measure-level information which includes the information listed below:

=  Program identification information, such as scorecard, and program name
=  Customer identification information, such as a unique customer ID, rate class, and location

= Measure identification information, such as measure description, unique measure identification,
measure group, measure life, free rider rate, and savings per unit for prescriptive measures

=  Savings information, such as annual gross and net savings, cumulative gross and net savings, and
non-gas savings

=  Additional information as needed to allow the evaluator to verify lost revenue and cost-effectiveness

A “verification ready” flat file would not require summary rows, hidden rows or columns, links or
formulas but would include all necessary variables in a single tab or table for all projects and measures,
regardless of type.

Outcome: Reduced burden on program staff, more flexibility for evaluators.

10 yn this context, a flat file is a table with one record per line and no summary information.
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O3.

0O4.

O5.

Recommendation B: See recommendation O1A. The utilities should consider investing in a new
database.

Outcome: Reduced burden on utility staff and reduced evaluation costs.

Finding: Neither Union nor Enbridge tracking databases currently use prescriptive measure descriptions
that map directly to the approved energy savings spreadsheet (TRM). The EC does note that Enbridge
did provide a tab within the excel Tracking File that provided a summary of their prescriptive offers and
the savings values associated with these and that Union provided a mapping of Union names to TRM
terms. However, these offer names do not consistently match the values described within the TRMs. The
EC often struggled to align tracking measures to the correct TRM measure, resulting in increased effort
and time in identifying intended TRM measures and repeated back-and-forth between evaluation and the
utilities for clarification.

Recommendation A: Develop, maintain, and use an electronic summary of the TRM, such as an Excel
file. Each measure (identified as a unique savings value) should have an assigned measure ID number,
and new ID numbers should be assigned when a measure is updated with a new savings value. This
allows for a historical record of the changes in the TRM and allows the evaluation to identify outdated
values. Once developed or agreed to, both utilities should utilize this system for simplification and
transparency.

Recommendation B: Once the electronic TRM is developed, track prescriptive savings using unique
measure descriptions that clearly map to the electronic TRM.

Recommendation C: Once the electronic TRM is developed, utilize the same electronic summary file for
both utilities.

Recommendation D: As the entity with primary ownership of the TRM, the OEB should develop the
references for parties to directly refer to specific measures in a consistent way which accounts for
variations in energy savings due to capacity or other characteristics.

Outcome: Reduced burden on utility staff and reduced evaluation costs. Fewer errors in the tracking
data.

Finding: Mid-way through the evaluation and verification process, it was noted that utilities were using
different TRMs for reference for savings values. The general rule for use of the best available
information, while generally good, does allow for ambiguity. In this instance, the ambiguity created a
need for additional verification processes, with new savings values for Union Gas.

Recommendation A: Explicitly state which TRM version applies to the annual savings calculations for
savings calculations for both Scorecard/DSM shareholder incentive calculations as well as lost revenue
calculations. This explicit agreement on the appropriate TRM should be made prior to the start of the
verification cycle, at the very latest.

Recommendation B: Use the same TRM version for both utilities for each program year.

Outcome: Reduced evaluation costs. Decreased risk to utilities that savings estimates are incorrect due
to use of "incorrect” TRM, improved savings accuracy.

Finding: Throughout the verification process, DNV GL and other EAC members had questions about the
appropriate source to use for items such as TRM savings (March or December), program eligibility
requirements, and other information necessary to complete the evaluation. The EAC and EC also had a
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06.

number of discussions about terminology and the meaning of different terms. These conversations often
resulted in small delays in the evaluation work.

Recommendation A: The evaluation team should distribute to the EAC a list of the anticipated sources
at the start of the verification process, possibly within the scope of work, for review and verification.
Recommendation B: The evaluation team should distribute a glossary of terms to the EAC at the start of
the verification process, possibly within the scope of work, for review and verification.

Outcome: Clearly defined and agreed upon sources, definitions and documentation should reduce the
risk for confusion and re-analysis of scorecard metrics and reduce costs.

Finding: Explicit documentation was not available for all program stages for programs such as
Enbridge’s Market Transformation Run It Right program. In that program, there was no documentation
for participants moving to step 4 of the program (see Appendix H), only documentation that the
participants had completed step 3 and utility confirmation that this is equivalent to engagement in step
4. Similar recommendations are included in section 5.1.2 for whole home simulation modeling programs.
Recommendation A: Documentation for each required element and stage for non-savings metrics
should be recorded. The majority of these elements for future years have been identified in this
evaluation, in the scorecard and program-relevant appendix sections.

Outcome: Reduced burden on utility staff and reduced evaluation costs.

5.1.2 Whole Home Simulation Modeling Recommendations

SM1. Finding: Both utilities use building simulation modeling to estimate energy savings for their home

retrofit programs, including Home Energy Conservation, Home Reno Rebate, Winterproofing, and the
Home Weatherization Program. HOT2000 is the most common program used for those simulations,
which is a program developed and released by NRCan for certified energy advisors. Because of the
restrictions on the program, the evaluator could not consistently run the simulation files and produce the
same result reported by the program. While Union provided TSV files for all sampled locations, Enbridge
did not.

Recommendation A: Provide the building simulation file (HSE), the program output file (TSV), and full
supporting documentation for all claimed project measures for every sampled project.

Outcome: Reduced burden on utility staff and reduced evaluation costs.

SM2. Finding: Both utilities collect and deliver some photographs to support many of the changes made

at a home retrofit site as well as additional documentation for installed equipment and performed
measures. However, the evaluator could not consistently confirm the number or type of major measures
installed based on the photographs or other documentation provided.

Recommendation A: Consider providing more explicit support for each measure to eliminate
uncertainty around project savings and participation. Full project documentation (pre/post photos,
documentation of all installations or actions such as invoices and/or photos of each measure, data
collection reports, pre-and post blower door tests for all sites) to the evaluation team. By delivering all
documentation, the evaluation team would not have to follow up with the utility to obtain output for
models that could not be run but could still verify the output for models that can be run.

Outcome: Greater certainty around scorecard achievements.
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SM3. Finding: The evaluator identified a number of inaccurate savings entries due to data entry errors or
outdated Union home retrofit simulation results. Many of these errors could be avoided through changes
in program processes.

Recommendation A: Consider reviewing and modifying program processes to avoid similar errors in
the future.

Recommendation B: Consider providing more explicit support for each measure to eliminate
uncertainty around project savings and participation. Full project documentation (pre/post photos,
documentation of all installations or actions such as invoices and/or photos of each measure, data
collection reports, pre-and post blower door tests for all sites) to the evaluation team. By delivering all
documentation, the evaluation team would not have to follow up with the utility to obtain output for
models that could not be run but could still verify the output for models that can be run.

Outcome: Reduced burden on utility staff and reduced evaluation costs.

SM4. Finding: Air sealing as a savings measure is present in a high percentage of single-family home
retro-fit projects, over 90% of projects in some programs. With such a high percentage of projects
relying on a single measure, it is more important to ensure the savings validity of that measure.

Recommendation A: If possible, the evaluation team should evaluate the before and after leakage
area and attributable energy savings.

Outcome: Greater certainty around savings estimates.

SM5. Finding: The energy savings from the home retrofit programs rely exclusively on the simulations
provided by the delivery agents. Those simulations likely rely on a number of assumptions or standard
modeling practices which may or may not follow industry standards. A detailed review of the models was
outside the scope of the annual audit.

Recommendation A: Consider funding a study to verify the models produced by the utility agents to
ensure they conform to standard industry practice.

Outcome: Greater certainty around savings estimates.

SM6. Finding: Site-level documentation confirmed that an auditor was involved, it does not signal that
the auditor was an approved Certified Energy Evaluator.

Recommendation A: Tracking certifications for all energy evaluators and/or auditors submitting
records.

Outcome: Ensuring proper credentials for all auditors decreases risk to program.
SM7. Finding: Number of projects for residential retrofit programs was very large.
Recommendation A: Increase sample to include more project files in following verification cycles.

Outcome: Increased sample, along with improved documentation recommended earlier, increases the
accuracy of savings estimates for the applicable programs.
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5.1.3 Cost-effectiveness Recommendations

CE1l. Finding: In 2015, the EC recommended that “sector”’-level administrative costs and overhead be
allocated to each individual program and the utilities report program-level cost-effectiveness results. In
2016, there are still inconsistencies in how administrative and overhead costs are allocated. For
example, Union identifies administration and evaluation costs at the scorecard level whereas Enbridge
details spending as direct and indirect at the OEB-defined program level and then has an explicit
‘overhead’ spend at the scorecard level. To facilitate the analysis, the EC recommends that the utilities
report spending in a consistent format and apportion the overhead costs to individual programs.
Recommendation A: Allocate “sector”-level administrative cost and overhead to each individual

program and report program-level cost-effectiveness results. Explicit allocation of general administration

and evaluation costs will allow for easier cost-effectiveness calculations at the program level.

CE2. Finding: Water avoided costs are still based on water rates. The utilities followed the EC’s 2015

approach and reduced the water avoided costs by 75% to simulate the removal of the fixed-cost portion

of the rate. As is the case for gas and electricity, water avoided costs should only include the marginal
impact from reduced consumption. Fixed costs (which, in our experience, can represent about 75% to
80% of water costs) must be excluded. On the other hand, water rates are often predominantly or
exclusively variable, notably to promote conservation, and are thus a bad proxy of avoided costs.
Recommendation A: Explore the possibility of better defining water avoided costs.

Outcome: Better defined water avoided costs will result in more accurate cost effectiveness values,
reducing the risk of less accurate values.

CE3. Finding: While the discount rate appears to be aligned there was a methodological inconsistency
between utilities. Union calculated their discount rate using 4% as their real discount rate and an
inflation rate of 1.68% to get a combined discount rate of 5.7472%. Enbridge did not show how their
discount rate was calculated and simply applied a discount rate of 5.75%.

Recommendation A: Both utilities should use identical discount rates.

CE4. Finding: EUL and cumulative gross savings were not provided in a consistent manner in the
Enbridge program tracking database extract. The EUL inconsistency is the result of a work-around for
advanced (Accelerated) projects used by Enbridge to report accurate dual baseline savings estimates
and first year savings. Communicating the work-around consistently with the evaluation team led to
some rework.

Recommendation A: Include separate fields in the program tracking database for EUL, RUL, gross first

year annual savings, gross post-RUL annual savings, NTG, gross cumulative savings, net cumulative
savings, and net first year savings.

Outcome: Improved data integrity results in less evaluation risk and more accurate savings totals.
Proving each of the key savings types and their components allows evaluation to confirm that the
savings provided are internally consistent.

CE5. Finding: Enbridge applied a reduction factor to both the resource savings and costs for some
measures to account for the percent of non-installs and removals. The adjustment factor is correctly
applied to the savings; however, it should not be applied to the costs as costs are still incurred.
Recommendation A: Do not adjust resource costs to account for non-installations or removals.
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Outcome: A more accurate representation of the costs incurred by the program.

5.2 CPSV Recommendations

A number of recommendations were identified as part of the CPSV evaluation. In the tables below, the
primary outcomes of the recommendation are classified into four categories: reduce costs, increase savings,
increase (or maintain) customer satisfaction and decrease risk (multiple types of risk are in this category
including risk of adjusted savings, risk to budgets or project schedules, and others). Details of the findings,
recommendations and outcomes follow the tables.

Table 59. Energy savings and program performance recommendations

Primary Beneficial

Energy Savings and Program Performance m Outcome

Customer
Satisfaction

c
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w i

Reduce
Increase
Increase
Decrease

Finding Recommendation

Both utilities exhibit a strong o . .
. The utilities should continue in

1 | commitment to accurate . . v v v v

. . their commitment to accuracy.

energy savings estimate

The CPSV effort found . .

L Continue performing custom
realization rates near 100% . o
2 . " i savings verification on a v v
and identified adjustments )
A regular basis.
for most projects.

Use error ratio assumptions

. o from the results provided in

Relative precision targets . . .
this report in future evaluation

3 | were met or surpassed for all ) v v v

years, but with more

programs conservative bounding than
performed this year.
Establish a policy to define
Some measures have rules around energy savings
4 | difficult-to-define baseline calculation for fuel switching v v |V v
technologies. and district heating/cooling

measures.

. . Review projects with large
Review of documentation for . . . .
luati h d that incentives for free ridership
gross evaluation showe a .

5 . . risk. Develop clear program v |v v v
several projects were high =
. ; rules that allow the utility to
free rider risks. . . .
reject free rider projects.
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Primary Beneficial

Energy Savings and Program Performance Applies to Outcome

Customer
Satisfaction
Decrease
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Reduce

Finding Recommendation

Influence adjustments were
- Increase transparency of
made to projects that . .
] . “influence adjustments” and
6 | adjusted the gross savings ) ) v v v v
do not include in gross
for “net” or program .
. savings
influence reasons.

There is not a clear policy to Establish a clear policy to
7 | determine “standard” determine and define v |V |V v v
baselines. “standard” baselines

Some measures in each

utility program are routine Establish a clear policy
maintenance or periodic regarding eligibility of
8 _ pero garding Sigibity of viviv]| v v
repairs that are considered maintenance and repair
standard care in other measures for the programs.
jurisdictions.
The programs did not . .
stentl ¢ f Add an interactivity check to
consistently account for
9 the programs’ internal QC v |V |V v v

interactivity among ) .
process for savings estimates.
measures.
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Table 60. Verification process recommendations

Verification Process Applies to Primary Outcome

c
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Finding Recommendation SRR N £E® 38 4;
10 DNV GL was unable to Modify contracts to require
obtain access to all the participants to agree to
equipment at all the sites comply with EM&V as part of V|V v v
selected for verification. the requirements for
participation in the program.
11 Future evaluations should Consider large HVAC
consider large HVAC to be measures for higher rigour v v
high rigour rather than verification.
standard rigour.
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Table 61. Documentation and support recommendations

Documentation and Support Applies to Primary Outcome
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CPSV. Project .
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sufficient details to i .
project documentation.
allow evaluators to
e Store background
reproduce the . . .
studies and information
calculations made by . i
sources with the project
rogram staff or third-
prog files and make them
arty vendors. .
party available to evaluators. v v v v
e Provide evaluators full
access to customer data.
e Provide pre- and post-
installation photos,
where available.
e Document and provide
internal M&V documents
where available.
e Institute a checklist as
part of project closeout
to ensure all relevant
project documentation is
assembled as ready for
verification
13 Explanations of Improve clarity and details
complex projects were of documentation
not consistently clear explaining the source of
making it hard to energy savings for v v v
understand what complex projects.
process is producing
energy savings.
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14 Ex ante savings Include site production
estimates based on totals in relevant years in
annual energy the savings estimates
consumption for based on annual energy
industrial sites did not consumption for industrial v v
always include sites
sufficient information
documenting
production.
15 Enbridge Boilers use a Estimate boiler
73% assumed thermal degradation from name
efficiency for in situ plate efficiency to v v
boilers that have been determine the baseline
in place for more than boiler efficiency rather
10 years. than a flat number
16 Pipe insulation is a Document baseline
significant source of conditions of pipe
savings for the Union insulation (and other
Gas programs. measures) using photos
Documentation for the and text descriptions to v v
source of factors used provide context. Explicitly
in calculations and of tie the documentation of
in situ conditions was baseline condition to the
not consistently heat loss rate used for the
provided. savings calculation.
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17 Enbridge Always complete the “Base
documentation did not | Case Overview” in the
always include a prose form with a prose
explanation and description of the base
supporting case. The description
documentation for should reference included v v
baseline types (ROB, emails and photos to
ER) and remaining document in situ
useful life (RUL). conditions and features
that are carried over into
the baseline system.
18 The utilities should use | Use longer duration data in
longer duration data in | ex ante savings estimates.
ex ante savings When time periods less
estimates when than a year are used,
possible. documentation should be v v v
provided to indicate why
the period used is
applicable to a full year
and why a full year was
not able to be used.
19 In situ boiler name Document in situ boiler
plate information, age name plate information,
and operating age and operating
condition are all condition for all projects
helpful for where boiler efficiency
determinizing the affects savings
designed performance v v
and reasonable range
of actual efficiency for
the system as well as
providing context to
better determine
remaining useful life
(RUL)
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20 Items that may be Review ex ante
obvious to the ex ante documentation from an
team can be non- outside perspective to help v v
obvious to an outside identify gaps
party.
21 At large sites with Include additional
multiple spaces descriptions of spaces and
containing similar equipment affected to
equipment, ex ante differentiate among similar
documentation did not spaces and equipment at v v
always identify which the site.
space or piece of
equipment was
affected by the
project.
22 Invoices were not Ensure that incremental
always included with costs are supported by
documentation, and invoices or other
sources for documentation, especially
incremental costs were | for add-on and v v v
not always clear. optimization measures
where the total cost and
incremental cost are likely
to be the same.
23 Larger projects Increase the amount of
appeared to fall under documentation and source
the same material for projects that v v
documentation have greater energy
standards as smaller savings.
projects.
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24 Union’s custom project | Consider providing more
summary workbook is training or adding quality
a good approach to control steps to ensure the
documentation. The summary workbook front
workbook is not used page is completed and
in a consistent manner | stored in a consistent
across all projects. manner. ldentify a v v
common approach for
common measures and, if
necessary, document
deviations and the reasons
for the deviations in a
clearly labelled field on the
summary sheet.
25 Enbridge Etools does Use a consistent summary
not sufficiently workbook.
v v v

document sources of
inputs and

assumptions.

Table 62. Data management recommendations

Data Management

Applies to

Primary Outcome
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26 Neither Union nor Track contacts associated
A Enbridge currently with projects in the v v v v v
track participating program tracking database.
customer or
26 participating vendor Strongly consider investing
B : i v v v v v v
contact information in | in relational program
their program tracking tracking databases.
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