15

ECOMETRIC

PROGRAMYEAR2017 EVALUATION
REPORT

CONSERVATION FIRSRAMEWORK INDUSTRIARROGRAMS

Date: 15 November 2018
Prepared for: Independent Electricity System Operator (IESO)

Prepared by: EcoMetric Consulting LLCand Energy & Resource Solutions



CONTENTS

1 EXECULIVE SUMIMAIY  ..uviiiiiiiieiiiie e ettt e e st ire e st e e e sate e e e sste e e aatteeestaeesseeeesnneeeesnteeeesasesaeanseeeeasteeesasseeesnsseenns 10
1.1 Evaluation RESUIS SUMMEIY.......c.ueiiiiiieiiiiii e imeeemii ettt mmee e et mmmm e e snr e e nnnes 11
1.2  Key Findings and RECOMMENUALIONS..........ccoiiiiiiieeiiieeccieee e e s eetree e e e e s senmmrree e e e ssnnraeee e s s mnnmm s nees 15
1.3  Evaluation Methodology and GOalS...........c..eeieiiiiiiiicmeeeee e ccee e mmee e e s e s mmmnraee e 17

2 Industrial Portfolio OVEIVIEW  ......oiiiiiiiiie ettt b bbb e e ne e 19
2.1 INAUSLHrial Program OVEIVIEW ...........coiiurieiiuieesmeeeseeeesseeeasseessssmmmmn e essseeessnseesssnee s mmmam ssseeesanreesnnnes 19
2.2 REPOMEA SAVINGS ... eiiiieieiitieeiteismmmesatsee e et e sasee e e s mmmn e e e aaseeeaasseeeaase e mnn e aaseeeeseeeeanseee s mmmmmseeeenes 21

ST SAVZ=1[U =1 (o] 1Y =1 oo (o] oo Y SRS 23
G 70 N V7= 1 1W =1 (o] Y o] o (= Tod o P 23
3.2 GroSS SAVINGS VEITICALION .....c.uveiiiieieiiiieeemee e e st e et e e e bmmmn e e tee e e ssbe e e s be e e mmmem sse e e e annreeeanneeeaan 24,
3.3 NEt SAVINGS ANAIYSIS......ieiiiiiiieiiiie it eeme ettt e mmees s se e e e s sbe e e e bee e s ssmmmmn e e e esbeeeannreeeaseeemmen e e 24
3.4 Summer Peak Demand ANAIYSIS............oouiiiiiiiiiemeae sttt smmme e mmeen e 25
3.5  COStEffECtVENESS ANAIYSIS.....ciii it cme et e e et e e e st mmmn e e e e s e stbe e e e e s et b mmmmmatbeeeeesnnrreeeaeans 25
3.6  Avoided Greenhouse Gas EmISSIONS ESHMALION...........ccocviiiiieriimmeiiee et mmeem e 25
3.7  Process Evaluation APPIOBCK ..........uiiiiiiiiiiiii s ceeeciee ettt mmee ettt meem e 25

4 Portfolio Evaluation RESUIIS  ........ooiiiiiiie ettt e e nnne e nnne e 28
4.1  Industrial Portfolio IMpact RESUIS OVEIVIEW ..........cccueiiiiiiiiiimee e siiee et eeem e 28
4.2  Industrial Portfolio Process Evaluation ReSUItS OVEIVIEW.............cueeiiiiiiiiiceeeeeeieeeiee e eeeee 46

5 Program Specific EValuation RESUILS  ......ccociiiiiiiiic et srt e st sree e 60
5.1  Process and SystemsUpgrades Program (PSUP) RESUIS...........ccccieiiiiiimmeeciiee e 60
5.2  Energy Manager Non-Incented Measures (EM) RESUILS...........cccoveiiiiiiiieeccmiee e meee 76
5.3  Industrial Accelerator Program (IAP) RESUILS........ccooiuiiiiiiiiiieitee et mmmat e Q9
5.4  Program-Enabled/Spillover Savings (PES) RESUILS.............cccviiiiiiiceeee et eeee e 111
5.5  Monitoring & Targeting (M&T) Program ReSUILS .........coocuuiiiiiiiie e 116

6  Findings and RECOMMENUALIONS  ......oiiiiiiiiiieiie ettt st sttt sn e e e en 120
6.1 Impact Evaluation Findings and Recommendations..............cccuevieiiiceecviieee e eenme s 120
6.2  Process Evaluation Findings and REOMMENdALIONS ........ccevieeiiiiiiiiiiiceree e es cmmmm e 124

E

Table of Contents 2



Appendix A: Peak Demand DefiNIIONS  ......ooiiiiiiiiie et e e e e ee e s 127

Appendix B: Phase 1 Process Evaluation Program Snapshot  ........cccoccviiiiii v 128
B.1  Cross-Cutting Phase 1 Process Evaluation Snapshot............cccccooiiiiiiceeeee e e 128
B.2  Customer Perspectives Phase 1 ProcessEvaluation SNapshot..............cccovveviiiceecmieeeninee e 130
B.3  PSUP Phase 1 Process Evaluation SNApSNOL............ccviiiiiiiimmeeiiie e mmme e 131
B.4 EM Phase 1 Process Evaluation SNapShoL............cccuviiiiiiiceecc s e 132
B.5 IAP Pha® 1 Process Evaluation SNapShOt...........coociiiiiiiiiiceec s rerre e 134
B.6 PES Phase 1 Process Evaluation SNapshoL............ccoociiiiiieeee e mreee e 135
B.7  M&T Phase 1 Process Evaluation SNapsShot.............occueiiiiiimmeee i ssmme e 136

Appendix C: Select Methodology DEaAIIS  .......coiiiiiiiiiiieiee e 137
C.1  Gross Savings Data Collection and REVIEW............ccvveiieiiiieecc e e e s sciree e e e s s eemmsrraeeeeesnsaeea e 137
C.2  NEt SAVINGS ANAIYSIS......oviiiiiiiiii e e e e e s s eree et e e e e e sata e e e e s s amma s e satteeeeessntbeeeessaennnes 138
C.3  ProCess MethOUOIOQY ........cciiuuiieiiiieiiitamme ettt ettt e smeem et e s bt e e mmmnn e e esbe e e ebeeesanne e e mmean 143

Appe ndix D: Cost -Effectiveness ASSUMPLIONS  .......ooiiiiiiieiiiesiiiesiire et 151
D.1 PSUP COSEffectivenesS ASSUMPLIONS. ......cccuuiiiiiiieiiieemmmaesireessireeesbseessmemmn e e ssneeesnneeesnsesmmeens 151
D.2 EM CoStEffectiveness ASSUMPLIONS .........c.uuiiiiiiiiieiee s sreeeeeesitiree e e s sitreee e s smeeeeeessntbereeesssseeesmeeneeas 151
D.3  |AP CostEffectiveness ASSUMPLIONS.........c.uuiiiiiiiiieie e ceeee e e eeitiee e e s sitte e e e e sneee e e e s sntbareeessneeeesmmenneeas 152

Appendix E: Benefits of Process Evaluation Recommendatio NS .......ccociriiiiiiniiiniisieciecesee e 153

Table of Contents 3

xp



TABLES

Table 1: Impact Evaluation RESUILS SUMMEAIY.........cuuiiiiiiiiiiscmeee et memm e mmmee e 12
Table 2: PY2017 Cost EffeCtiVENeSS RESUILS...........coiiiiiiiieme et mrme e e 14
Table 3: AP REPOMEA SAVINGS.....uuiiiiiiiiiiei e i iiteecmiiie e e e e sittee e e s st msmmaateeeeessasbeeeaesasmmmmmsseeeeessasnseeeeesssnnansnns 20
Table 4: Completed Projects and Reported Savings for PY2017 Evaluation............ccccccoecvvevicmeeeee e, 22
Table 5: PY2017 SAMPIE DESIGN.....cccuueiiiiiiiiiiiiiemeee et atiee e mmmmn e s asee e e s e e e e ase e e mmmem s seeeeanneeeeanneee s mnns 24
Table 6: Process INterview and SUMNVEY COUNES..........ueiiiirieiiiieeseee e e st e s sine e ssmmmmn e sneeesasneeeanne e e mmeam e 27
Table 7: Industrial Portfolio IMPactS SUMMAIY .........cooeiiiiiiiii i ciceee e e s s eerem e neae e e e e sarae e e e s s eennn e ens 29
Table 8: PY2017 Gross Verified Saving Detall..............coiiiiiiiiisceeeie et meee et e e e st mmnn e 32
Table 9: PY2017 Portfolio Gross Verified Savings by Project TYPE.......coooiiiiiee e 34
Table 10: CFF Gross Savings DETAUL..........cciiiiiiiiiieieee ittt emme ettt mmmem e e s snne e s nnneeeans .36
Table 11: PY2017 Net Verified SaviNgs Detall...........ccuiiiiiiiiieeemiiec e mmree s mmmm e 38
Table 12: CFF Net SQVINGS DELAIL..........ccviii et e e e s ettt e e e e s s mnnmm s treeeeesasntreeeeessannnn 39
Table 13: PY2017 Cost EffeCtiveneSS RESUILS..........coiiiiiiiiiiscmeee e mre e mme e 42
Table 14: PY2017 Greenhouse Gas EMISSIONS IMPACES..........coiuiiiiiiiiiieeeemie et mmee e 44
Table 15: LDCs with Channel Partner Networks DY Size...........cooiiiiiiii e e 50
Table 16: @mpleted Participant INtErviews DY PrOgram ...........oocvieiiiieiiieecmiee et mmmee e ssree e 53
Table 17: Viewpoints on UCYAs..Ump.ac.t..on..Cons.eb¥atior
Table 18: PY2017 PSUP Gross Verified Savings RESUILS...........cooiiiiiiiiiceeeee et cmmee et e e 65
Table 19: PSUP Realization Rates Dy ProjeCt TYPE.......ccoouiiiiiiiiiiaemeeee et mnmee e e e e mmee 66
Table 20: PY2017 PSUP Net Verified Savings RESULLS.............cooiiiiiiieeemieie e cmnee e 68
Table 21: PY2017 PSUP Cost EffeCtiveness RESULLS...........cccuiiiiiiiecee i ssmee e 70
Table 22: Distribution of Non -Incented EM Projects and Savings by Measure Type........ccccvveeeeviiveecmenne. 77
Table 23: Energy Manager Gross Verified Savings RESUILS..........cccuviiiiiiiiiecceieee et 81
Table 24: PY2017 Nonrlincented Energy Manager Realization Rates by Stratum............ccccevvvviiiceeccveeenne 81
Table 25: EM NONINCENTEA NEt SAVINGS .......ceiiiiiiiiiiiieiitmmee ettt ettt e s seeem e bee e e ssee e s sasmmmmn e e s sneeennees 85
Table 26: EM NonIncented Cost Effectiveness RESUILS............ooooiiiiiiiiceee e 86
Table 27: PY2017 Energy Mana@r Incented Savings RESUILS..........ccccviiiiiiiii i seeeee e e 39
Table 28: Average Projects Per Facility for EM and NOREM PartiCipants..........ccccoocceeeieiiiceeec e Q0
| A

1 Table of Contents 4



Table 29: Benefits of the Energy Manager Program............oooii e iicceec s eeieee e e eseieeae s s mmee e eeeeee e e e e snneeeee e ee 93

Table 30: PY2017 IAP Gross Verified SavINGSEBUILS ............ccviiiiiiiiiicmeiieee et mmmmm e sraee e 101
Table 31: IAP Realization RateS bY PrOJECT TYPE.....uuviie e cceec et e e e s s eeen e atre e e e e s snrre e e e s s eennn s 102
Table 32: IAP Net Verified Savings RESUILS..........coooiiiiiiiii i icceee e erere et ereen e e e enees 104
Table 33: AP NTGS DY PrOJECE TYPE......eiiiiiieiiiie et emme ettt mrme st e e mmmmn e s e e e e e e 104
Table 34: AP COSTEECtVENESS RESUILS..........c.eiiiiiiii it meee e 106
Table 35: PES Gross VErfied SAVINGS .......cccuuiiiei it cmeeeee e s sttt e e e s sttsmmmn e e e e s s satae e e e s e st mmmmmstaeeaessnnaeeaeas 113
Table 36: Barriers to Participation in the M&T Program ..........ccoccvveeiiiiieeec e eemm e 118
Table 37: Impact Evaluation Findings and RECOMMENALIONS...........coccviriiiiiiimeemiee e e 120
Table 38: Process Evaluation Findingsand ReCOMMENMALIONS ...........coiurieiiiiieiceemiiee e evsmmee e 124
Table 39: IESO EM&V Protocol Peak Period DefinitioNS............cuveiiirieiieeemieee e meee e esieeeesieeee s 127
Table 40: Data & Information Sources Used for Impact Evaluation .............c.cccoccuviviimeeer e ccieeee e e 137
Table 41: Disposition Report of NTG RECIUIMENL..........cooiiiiiii it smmm e e arae e e e e 141
Table 42: Process INterview and SUIVEY COUNTS.........ceoiurieiiiieeimeeamireeesieeeesiteeesbsmmneeessreessnseeesnseeesamemnns 144
Table 43: Nonparticipant Population and Survey COMPIELES........c.uvvvviiiiiiiie e eceeee e srier e eeeee e 146
Table 44: Partial and Former Participant Population and Survey Completes...........ccoovviiiiiiiieeeeinee s, 147
FIGURES

Figure 1: PY2017 IESO Industrial Evaluation Results AB-GIanCe.............ccceeeiiiiiicceriee e mmmmveas 9
Figure 2: PY2017 Reported, Gross Verified, and Net Verified Savings by Program (MWh)........................ 11
Figure 3: Industrial Portfolio Total First-Year and 2020 Net Energy Savings (MWh)...........ccccveiiiiiiceeecnnee. 13
Figure 4: CFAndustrial Portfolio Total First-Year and 2020 Net Energy Savings (MWh).............ccccveeiiiees 41
Figure 5: Henry Hub Spot Price for NatUral Gas............c.coiiiiiiiiiiieeeee ettt eeeee e e s etaee e senr e e s mmeen e 43
Figure 6: BMG ProjeCt GHG EMISSIONS.........uiiiiiiiiieeiesceeeeeeieiteeeeesstteeeessmeeesesssntteseessassssessmmmenseessasssseeesanns 45
Figure 7: Nonparticipant Awareness of Save on Energy Industrial Program Offerings...........cccocceoiiivveececad 52
Figure 8: Satisfaction Ratings by Program and ASPECL...........cccuuiiiiiiiiiiceecmiiie et mmee e 54
Figure 9: PY2017 PSUP SampPle Frame.........ccoiiiiiiiiiiccmee e sieeessiiee et ee s smsmsee e sssee s sbeesssssmmne e ssnneeessnee e 60
Figure 10: Process for Process & Systems Upgrades Sampling & Program Year Cutoff................c........... 62
Figure 11: EcoMetric Custom ProjecCt CalCUIALOr...............oooiviiiiiemece e cctireee e e e s cmmmmcnerrererr e e e e e e e e s e s s emennees 64

Table of Contents 5

E



Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:

Figure 22:

xp

PSUP Savings PerformanCaRESUILS...........ccueiiiiiiiiiiacme et mrme e smmmmn e 67
Total CFF PSUP Net FirsYear ENErgy SAVINGS......c.ccoiiuiieieiiiiicmmiiereeesiiteeeeessssvmmmmmsnseeeessnnnnees 69
Degree of Concern from CHP PhaseOut to Hitting LDC Goals...........c.cccveveeiiiiecciieee e 75
Scatter Plot of Reported and Verified LDC Energy Manager Savings Estimates by Stratum.....82
Energy Manager NonIncented Measure Persistence through 2020 ............ccccoveviiicccenineenn. 84
Total CFF EM Net Firstrear Energy Savings (MWh)........cooiiiiiiiiieieeme e mrme e 86
IAP Savings Threshold RESUIS............ooi oot ceeeeee et mmee et e e et mmnn e e e e nes 103
Total CFF IAP Net Firs¥ear Energy Savings (MWH)...........oocoiiiiiiiiceee e 105
Total CFF PES PSUP Net Firstear Energy Savings (MWHh).........coooiiiiiiiiiceeeeeeeeeee e 114
Freeridership MethOdOIOgY .........eiiiiiiiiiiiiiiceeciee e mmre e mmmm e 142

Benefits of Process Evaluation ReCOMMENAAtIONS ........ooeveiiieee et e e eemme e 153

Table of Contents 6



ABBREVIATIONS

AESP
BMG
CBECS
CDM
CE
CFF
CHP
CO2e
CRM
DST
EE

EF
EIA
EM
EM&V
EPP
EUL
FR
GA
GHG
HPNC
HVAC
IAC
IAP
IAP ClI
ICI
IESO
IPMVP

ISP
kw
kWh
LC
LDC

M&T
M&V

xp

Association of Energy Services Professionals
Behind-the-meter Generation
Commercial Buildings Energy Consumption Survey
Conservation and Demand Management
Cost Effectiveness
Conservation First Framework
Combined Heat and Power
Carbon Dioxide Equivalent
Customer Resource Management
Daylight Saving Time
Energy Efficiency
Emissions Factor
U.S. Energy Information Association
Energy Manager
Evaluation, Measurement and Verification
Energy Performance Program
Effective Useful Life
Free-rider
Global Adjustment
Greenhouse Gas
High Performance New Construction
Heating, Ventilation and Air Conditioning
u. S. Dept. of EnergyAs ¢
Industrial Accelerator Program
Industrial Accelerator Program: Capital Incentives
Industrial Conservation Initiative
Independent Electricity System Operator
International Performance Measurement and Verification Protocol
Information Request
Industry Standard Practice
Kilowatt
Kilowatt hour
Levelized Cost
Local Distribution Company
Million
Monitoring and Targeting
Measurement and Verification

Table of Contents 7



MMBtu
MPN
MW
MWh
NAICS
NTG
0&M
PAC
PES
PSUP
PY
P&S
QC
RR
SO
TRC
YOY

xp

One Million British Thermal Units
Modeled Partial Net

Megawatt

Megawatt Hour

North American Industry Classification System
Net-to-Gross

Operation and Maintenance

Program Administrator Cost
Program Enabled Savings
Process and Systems Upgrades Program
Program Year
Process and Systems

Quality Control
Realization Rate

Spillover
Total Resource Cost

Year-on-Year

Table of Contents 8



Figurel: PY2017 IESO Industrial Evaluation ResultssABlance
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1 EXECUTIVESUMMARY

The Independent Electricity System Operator (IESO) retained EcoMetric Consulting, LLC to conduct
PY2017 evaluation of Conservation First Framework (CFF) Industrial Programs. Industrial Programs
incentivize equipment measures, engineering studies and Energy Manager services for commercial and
Industrial facilities in Ontario. This report contains gross and net energy and demand impacts,
greenhouse gas (GHG) emissions impacts, costeffectiveness results, process findings, and
recommendations for improvement f or the following industrial programs:

Process and Systems Upgrades Program (PSUP),

Industrial Accelerator Program (I1AP),

Energy Manager Non-Incented measures (EM)

Monitoring and Targeting (M&T), and

Program Enabled Savings (PES).
PSUP is LDC administered and offered to companies connected to the distribution system of Local
Distribution Companies (LDCs). The program provides financial support for the implementation of energy

efficiency projects and system optimization projects for facilities that are intrin  sically complex and capital-
intensive.

IAP is offered to companies connected directly to the transmission system. The initiative provides
incentives through three program streams: Capital Incentives (referred to interchangeably as IAP Process
& Systems), Retrofit, and Energy Manager.

The Energy Manager program is offered to both sets of customers noted above. The program subsidizes
the salary of a trained energy manager to work directly with participating facilities to find energy savings,
identify smart en ergy investments, secure financial incentives, and unleash competitive advantage.

The Monitoring and Targeting program encourages industrial distribution customers to install or upgrade
M&T systems to relate a facil it lgelprodectoeschedule orothes u mpt i ¢
measures in such a way as to provide a better understanding of how energy is being used.

Finally, the Program Enabled Savingsdnitiative provides an opportunity for LDCs to quantify savings
generated through their customer interactions outside of the existing suite of efficiency programs.

xp
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1.1 EVALUATION RESULT®BIMARY

In the evaluation of the CFFindustrial portfolio of programs for program year 2017 (PY2017), 549 projects
were evaluated and reported . Total industrial portfolio gross verified energy savings from the PY2017
evaluation are 318,491 MWh. Verified net first year energy savings are 271,762 MWh, or 85.3% of gross
verified savings, indicating low levels of free-ridership, on average, across the programs. There is no
spillover attributed to the industrial programs across the portfolio.

Savings persistence is an important component of the CFF, and over 85% of first-year PY2017 savings
persist through 2020 . Thisis typical of industrial sector measures that tend to have relatively long
measure lives.

Verified savings from the PY2017 evaluation of industrial programs is summarized in Figure 2 and Table 1
below. These results include projects that were evaluated during the PY2017, including projects that went
into service starting in 2017 under the CFF, as well as projects that went into service in 2016 under the
CFF which are referred to as 2016 adjustments. Results throughout this report also include projects that
went into service in 2015 under the 2011 - 2014 + 2015 Extension Legacy Green Energyt Rramework
(Legacy) but were not included in prior evaluations.

Figure2: PY2017 Reported, Gross Verified, and Net Verified Savings by Program (MWh)

IAP EM Non-incented
IAP Retrofit

IAP CI

PES PSU

EM Non-incented

PSU

0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000

mReported ®Gross Verified ® Net Verified
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Tablel: Impact Evaluation Results Summary

# of Gross
Projects Verified
Program Evaluated Energy RR Peak
& Savings Demand
Reported (MWh) Savings
(MW)

LDG Administered Programs

Process & Systems .
Upgrades (PSUR 31 101.9%

Program Enabled
Savings (EES®

77,140

Gross
Verified

Summer
Demand

158.4% 11.00

4 99.6% 36,185 n/a =

Energy Manager o 0
Non-Incented (EM) 438 | 95.3% 41,503 104.5% 6.05

Monitoring & 0
Targeting (M&T)

91.3%

100.0%

75.8%

Net
Verified
Energy
Savings
(MWh)

70,433

36,185

31,442

Net
Verified
Summer
Peak
Demand
Savings
(MW)

4.63

Persistence
of Savings
in 2020

100%

59%

64%

n/a 0 n/a 0.00 n/a 0 0.00 n/a
Total LDC 98.6% | 154,828 | 112.7% 17.05 | 86.4% | 138,060 14.58

IESOGAdministered Programs

IAP Cgpltal 4 100.7%
Incentives

95,415

100.1% 10.92

IAP Retrofit 19 103.8% 14,316 | 111.3% 2.04

IAP Energy

Manager Non- 53 | 90.8% 53,932 89.2% 4.90

Incented

Total IESO

83.9%

88.4%

76.0%

80,066

12,654

40,982

9.16

1.80

3.77

100%

100%

68%

97.5% | 163,663 97.9% 17.86 | 81.7% | 133,702 14.74

GRAND TOTAL 98.5% | 318,491 | 112.7% 34.92 | 85.3% | 271,762 29.31

Total industrial portfolio net energy savings are summarized below in Figure 3. These results include all
projects under the CFF that have been evaluated and their savings reported in PY2016 or PY2017. As part
of the CFF framework, the industrial portfolio has achieved 389,935 MWh of net first -year energy savings,
representing 87.8% of gross verified first-year energy savings.Growthinthe por t f ol i oydé&® ne't

energy savings was relatively flat in PY2017 compared to the 149,797 MWh net first-year energy savings
achieved and evaluated in PY2016. While the total number of projects evaluated and reported increased

YOQOY in PY2017,atal net first -year energy savings decreased just 04% YOY in PY2017 compared to
PY2016 results without 2016 adjustment savings. Net first-year energy savings increased YQY for all

! Program-level NTG ratios are for illustrative purposes only. Summary NTG ratios in this table are total net verified

savings divided by total gross verified savings.
? Includes only PES savings attributed to PSUP.

E

Executive Summary

fi



programs in PY2017 except for the IAP CI program which experienced a 27% decline YOY due to slightly
lower participation. The IAP CI program is characterized by a small number of very large and impactful
projects, representing over 29% of the industrial port

Figure3: Industrial Portfolio Total FirstYear and 2020 Net Energy Savings (MWh)

160,000 A%

-12.7%
________ > .
140,000 S el

N‘A
120,000
100,000
80,000
60,000
40,000
20,000
0

2016 2017
First-Year Savings 2020 Savings

2016 adjustment projects, those that were implemented in 2016 but evaluated in PY2017, account for

90,939 MWh of net first -year energy savings? 23% of the total portfolio net energy savings achieved

through the CFF to date. Adjustment savings are not included in Figure 3 but are detailed in Sectior4.1

and the following program -specific sections in Chapter 5 Adjustment projects account for a large part of

the industrial portfolioAs savings eacihthgirglastrial as pr o]
sector compared to residential and commercial and this complexity requires longer m onitor ing and

verification processes. As such, projects in the industrial portfolio are often evaluated more than a year

after they are implemented .

Projects implemented in the industrial portfolio in PY2017 and evaluated in PY2017 had 127,945 MWh of
net 2020 energy savings? 84% of gross first-year energy savings Compared to PY2016 projects without
2016 adjustments from the PY2017 evaluation, total portfolio net 2020 energy savings decreased 12.7%
YOQOY in PY2017. The main driver for this decline was the decrease in persistent savings from the Energy
Manager non-incented program which experienced an uptick in PY2017 of operations and maintenance
(O&M) measures that have shorter effective useful lives (EULS).

The industrial portfolio was highly cost-effective in 2017 according to both TRC and PAC tests, when using

a benefit-cost threshold of 1.0. The cost effectiveness of the portfolio is supported by th e IESO

administered programs which have a TRC ratio of 3.72, compared to a TRC ratio of 0.64 for LDC-

administered programs. The IAP Cl program accounts for 78% of t he Undustri al Portfo
benefits in net present value terms , largely due to a large CHP project that resulted in major energy and

E Executive Summary 13



natural gas savings.PSUP has the lowest TRC ratio aD.54, due to the cost of increased natural gas
consumption by the CHP units prevalent in the program. Compared to the one CHP unit in the IAP CI
program that was highly cost-effective, the CHP units in PSUP resulted in increased net natural gas
consumption and high fuel supply costs. The details of the PSUP cost effectiveness analysis, and the
effect of CHPs on the TRC ratio, is detailed inSection5.1.5.

Table 2 below includes select cost-effectiveness results for the industrial portfolio . While these results
indicate an overall cost-effective set of programs, variance in the timing of costs incurred and savings
achieved can impact the precision of these cost tests.

Detailed cost effectiveness assumptions by program are included in Appendix D

Table2: PY2017 Cost Effectiveness Results

TRC Ratio | PAC Ratio | LC $/kwh

0.54 1.57 0.05
PES PSUP - - -
0.89 2.66 0.02

Total LDCs

3.71 2.84 0.03
IAP (Retrofit) 3.23 7.88 0.01
4.30

Total IESO 3.22

EcoMetric designed a two-phase approach to comprehensively assess all CFF Industrial programs,
document existing processes, and identify opportunities for improvement. The evaluators conducted a
total of 189 interviews and surveys with IESO IAP staff, enegy managers, participants (in concert with the
NTG interviews), nonparticipants, and partial participants. This was supplemented by document review
and targeted analyses. The key findings by program include the following:

} PSUP:Subsequent evaluations will monitor the impact of the program redesign and CHP phase -
out in subsequent evaluations. It is not clear to what extent the redesign lessened the customer
pain point on the application review process.

} EM:The EM program is seen as an enabling program and drives participation and savings in other
Save on Energy/IAP programs. It has the highest satisfaction ratings of the industrial programs
and produces non -energy benefits for both the facilities and LDCs/IESO.

} 1AP:Like PSUP, IAP went through multiple changes in the past year, which will be monitored in
subsequent evaluations. The application review process is a major barrier for customers and the
largest source of complaints.

E Executive Summary 14



PES:This is a unique offering that is challenging to administer from an evaluation perspective due
to an inability to account for free -ridership or perform more rigorous analysis on some projects.

M&T: There are substantial barriers to participation for this program, resulting in low participation
and savings.

The EcoMetric team identified 17 opportunities for process improvement through this effort.  Findings
and recommendations can be found throughout Chapter 4and Chapter 5 Figure 22 in Appendix Eshows a
diagram of the potential outcomes of implementing the process recommendations provided in this

report.

1.2 KEY FINDINGS AND RETIMMENDATIONS

The findings and recommendati ons below represent the most impactful results and analysis from the
impact and process evaluations of the industrial portfolio in PY2017. Greater detail on the data and
analysis that lead to these key findings and recommendations can be found in the portf olio overview in
Chapter 4and the respective program -specific sections in Chapter 5

1.2.1 CROSSCUTTINGKEYFINDINGS & RECOMMENBTIONS

Finding 1: Tracking data and project documentation  is generally accurate and comprehensive
but can be improved to ensure an accurate estimations of verified savings . (Cross-
cutting, Section 4.1.4)

Recommendation 1:0Open a channel of communication between the evaluator and technical reviewer,
facilitated by the IESO, to ensure tracking data amloject documentation issues are understood and impactful
and realistic solutions can be implemented.

In Q42018, the IESO facilitated an in-person meeting between the technical reviewer and
evaluation team t o di sc us dracking systems and tkethbdolbgd er As pr
regarding the technical review and evaluation of the industrial portfolio. A channel of

communication and bi -weekly meetings have been established to improve a mutually beneficial

relationship based on continuous feedback and improv ement throughout the implementation

and evaluation of the CFF.

Finding 3: Behind -the -meter generation (BMG) projects account for 56% of gross verified
energy savings and account for the majority of savings in both LDC -administered
and IESO-administered pro grams evaluated in PY2017. (Cross-cutting, Section 4.1.5)

Al'l BMG projects in the PY2017 evaluation were C
Long-Term Energy Plan ended funding for CHP projects that burn fossil fuels in both the CFF and
IAP. Effective July 1, 2018 the IESO is no longer accepting applicains for CHP projects. While
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many CHP projects are currently in the application phase and will create significant energy savings
over the next few years, the number of BMG projects and their impact on the Industrial Portfolio
will surely decline in the futu re. CHP units that use non-fossil fuels, such as biogas, are still eligible
for funding, so opportunities to encourage energy savings through CHP projects still exist.

Recommendation3: Create a standing committee with the IESO, LDCs and partners to agvalplan to sustain
participation in the Industrial Portfolio following the removal of a popular energy efficiency measure. Investigate
the potential for biogasfueled CHPs in Ontaricas well as other projects that were overshadowed by CHPs.

Finding 4: The cost of natural gas used to calculate avoided costs of natural gas consumption
in the YESOAs Cost Effectiveness Tool is not
market conditions, resulting in inaccurate calculations that do not account for
actual natu ral gas costs incurred in the fuel market. (Cross-cutting, Section 4.1.7)

Recommendatiomd: Update the avoided cost of natural gas used in the CDM Cost Effectiveness Toohon a
annual basis to reflect current market conditions. A comparison study of margimatural gas costs inOntario
and other provinces with similar markets is recommended to ensure the avoided costs used reflect industry
practices.

Process Finding 3: Nonparticipants are generally aware of the Save on Energy programs and
offerings with  the exception of the EM program.  (Cross-cutting, Section 4.2.2)

Process Recommendation 3ncrease nonparticipant awareness of the EM program by raising the profile of the
program.

Process Finding 4: Administrators described significant overlap between IESO energy
conservation programs and the Industrial Conservation Initiative (ICl). (Cross-
cutting, Section 4.2.4)

Process Recommendatios: Leverage the ICI to spur conversations with customers and iise market to their
priorities without making the project explicitly about demand reduction.

1.2.2 PSUPKEYFINDINGS & RECOMMENBTIONS

Process Finding 5:  The application review process remains a major customer pain point for
PSUP. PSUP,Section 5.1.6)

Process Recommendation 5 (PSUP/IAR)velop measurespecific applications or accompanying guidance to
limit the number of information requests $ee also Recommendation 1$ection5.3.6.2, for IAP).

1.2.3 ENERGY MANAGER KEWNBINGS & RECOMMENDAIONS
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Finding 9: The peak demand savings estimates for non  -incented Energy Manager projects are
inconsistent or non -existent . Projects are often submitted without peak demand
savings estimates. When projects have demand impacts recorded, they are
frequently the change in  connected load rather than an estimate of demand
reduction coincident with the system peak. (EM, Section 5.2.3)

Recommendation 2: Make the quality and completeness of peak demand tracking and reporting a
performance metric fortechnical reviewersAlthough goals are based on energy savings, peak demand impacts
are a key factor in system planning and cosffectiveness.

Process Finding 6: The EM program is seen as an enabling program and drives participation
and savings in other Save on Energy/IAP programs.  (EM, Section 5.2.6)

Process Recommendatiofi: Consider ways to reward EMs for overachieving the 10% rionented target,
provided that they submit enough documentation for théechnical revieweto fully review and the savings
persist to 2020.

1.2.4 PES KEY FDINGS & RECOMMENDATNS

Process Finding 12: PES savings may accrue above and beyond spillover already captured by the
NTG analysis conducted for other programs  , but they could also be double
counted if not calculated properly. (PES, Section 5.4.6)

ProcessRecommendation %: Investigate the potential for doubleounting of spillover savings from PES claims.
Consider providing the PES claims to each evaluation team (Retrofit Program, etc.) to reduce the possibility of
double-counting spillover savings.

Process Recommendation@t Discontinue the PES initiativ&ncourage LDCs and patrticipants to leverage IESO
support through existing programshat historically influenced PES claims.

1.2.5 M&T KEY FINDINGS & ECOMMENDATIONS

Process Finding 13: There are substant ial barriers to participation for the current iteration of the
M&T program, resulting in low participation and a small contribution to
portfolio savings. (M&T, Section 5.5.1)

Process Recommendation7t Discontinue the M&T program and direct relevamew customers to other
program offeringssuch as the Energy Performance Program (ERR)ess there is a compelling reason to
redesign the program instead.

1.3 EVALUATION METHODOLGYAND GOALS
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Approaches used to conduct this evaluation include engineering analysis, on-site inspections and

measurement, interval billing analysis,telephone surveys, program and project documentation review,

best practice review, and interviews with IESO andLDC staff, implementation vendors, technical

reviewers, and program participants. The processevaluation component seeks to understand the
Conservation First Framework (CFFjn dust r i a/l programsA effectiveness fr

UESOAs oversight, the L DC-bhyprogrampltoeseesmhddhe individyal t he pr o
customer experiences. The evaluation methodology is explained in more detail in  Section3.1 and
Appendix C

In abbreviated form, goals of this evaluation include:
Verify energy and summer peak demand savings by program

Estimate the net change in greenhouse gas emissions from changes in electricity and natural gas
consumption

Estimate program attribution, including free -ridership, participant & non -participant spillover
through net -to-gross analysis

Evaluate the overall effectiveness and comprehensiveness of key program elements
Analyze the cost-effectiveness of each Industrial program

Analyze and make recommendations to improve the Industrial programs

Determine patrticipating customer satisfaction with the program s

Estimate the net change in greenhouse gas emissions from changes in electricity and natural gas
consumption

xp
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2 INDUSTRIAL PORTFOLIO RERVIEW

2.1 INDUSTRIAL PROGRAMYERVIEW

2.1.1 PROCESS &YSTEMS UPGRADES RBRAM PSUR

The Process & Systems Upgrades Program provides financial support for the implementation of energy

efficiency projects and system optimization projects for facilities that are intrinsically complex and capital -

intensive. 16 PSUPprojects in-service starting in PY2017 were ready for evaluation and reporting.

Another 14 projects from PY2016 and onefr om PY2015 have been carried ovel
these PY2017 and PY2016 and PY2015 adjustment projects are collectivdy referred to as the PY2017

sample frame.

The LDCs and IESO recently completed a program redesign process through the Business Working
Group, which made a number of changes to PSUP in order to streamline and simplify it in response to
LDC and customer feedback. The revised rules were posted on April 6, 2018 and went into effect one
month later. The redesign of the program is detailed in Section5.1.6.1

2.1.2 ENERGY MANAGER NOINCENTED MEASURESMIE

The Energy Manager program subsidizes the salary of a trained energy manager to work directly with
participating facilities to find energy savings, identify smart energy investments, secure financial
incentives, and unleash competitive advantage. Energy managers can identify capital improvements that
are eligible for incentive payments through PSUR IAP Retrofit, or IAP Capital Incentives. Savings from
these projects accrue to, and are evaluated in, the program that incents the improvement.

Energy managers are also expected to identify and implement non-incentedimpr ovements for the
organizations they support. Since 2016, Energy Manager contracts require that 10% of the savings goal
be achieved through non -incented improvements. This is a reduction from the 30% requirement in place
previously. These non-incented proje cts are the focus of the Energy Manager evaluation conducted by
the EcoMetric team. Embedded Energy Managers completed 281 non-incented measures that went into
service in 2017 and were ready for evaluation, and another 157 measures were evaluated as 2016
adjustments.

2.1.3 INDUSTRIAL ACCELERBR PROGRAM (IAP)

The Industrial Accelerator Program Initiative is administered directly by IESO, offered to transmission -
connected customers, and provides incentives through three program streams: Capital Incentives
(referred to interchangeably as IAP Process & Systems), Retrofit, and Energy Manager. Program delivery
for each of these initiatives closely mimics the respective LDC-administered programs, and as discussed
previously, for the Energy Manager program, the evaluation here is limited to the non -incented
measures.

.
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Between the three programs within the IAP Initiative, 58 IAP projects were completed in 2017. Table 3
below provides detail of the IAP reported savings from the PY2017 evaluation at the program -level. While
the IAP Retrofit and IAP Energy Manager initiatives account for the largest number of projects, these
projects are typically smaller in size and comprise a smaller portion of the IAP savings. The IAP Capital
Incentives initiative is responsible for the majority (57%)of the IAP reported energy savings included in
this evaluation.

Table3: IAP Reported Savings

2016 2016 2015 2015 PY2017

2017 2017 Evaluation
Projects Reported

True-Up True-Up True-Up True-Up
Projects Reported | Projects Reported
Evaluated | Energy Evaluated | Energy
and SEW[efS and Savings
Reported | (MWh) Reported | (MWh)

Total % of IAP
Reported Reported
Energy SEVIS
Savings

Program | Evaluated | Energy
and Savings
Reported | (MWh)
(MWh)

IAP (CI) 4 94,723 0 0 0 94,723 57%

0
AR 12 6,575 5 1,390 2 5,829 13,794 8%
(Retrofit) ' ' ' '

0

IAP (EM) 42 39,956 7 19,416 0 59,371 35%

ou | so| daose| 2| oomos| 2| el iovess|

2.1.4 PROGRAM ENABLED SANGS (PES PSUP)

The Program Enabled Savings (PES) initiative provides an opportunity for LDCs toquantify savings
generated through their customer interactions outside of the existing suite of efficiency programs. LDCs

submit a PES claim form with substantiating documentation describing the project(s) and savings, which
are credited to the appropriate efficiency program (PSUP, Retrofit or High Performance New
Construction). The PES initiative is unique and does not exist in any North American jurisdiction with
greater than $30M per year in annual CDM spending. The program design is deficient in several areas
and it creates an alternative mechanism for LDCs to submit unsubstantiated savings claims.

Foll owing a deep analysis of the PES initiativeAs
of the initiative that was implemented by the IESO f or the PY2017. As part of the redesign, projects
applications and supporting data are scrutinized at the same level as all other programs in the Industrial
Portfolio. Clear guidance as to the scope and level of detail required by the applicants to substant iate

savings and IESO program influence was developed and has resulted in a marked improvement in the

guality of claims submitted.

In PY2017, PES claims were approvedand subject to an independent technical review process similar to
other programs included in this evaluation. This is a change from PY2016, when PES claims did not go
through an intermediate technical reviewer, rather; the claims were directly verified by the EcoMetric
evaluation team.
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Savings from PES claims are attributed to the industrial portfolio through PSUP . Four total PES claims
were attributed to PSUPIn the PY2017 evaluation, two going into service in 2017 and one going into
service in 2016 and 2015 each. Meanwhile, savings from claims attributed to the Retrofit and High
Performance New Construction (HPNC) are reported with their respective programs in the business
portfolio. PES Retrofit claims were the most prevalent in the PY2017 evaluation with 46, while there were
just three PES HPNC claimsSimilarly to the IAP framework, retrofit projects were more plentiful but had
lower per -project savings compared to PES claims attributed to PSUP and HPNC.

2.1.5 MONITORING AND TARGHENG PROGRAM (M&T)

The Monitoring and Targeting (M&T) Program encourages industrial distribution customers to installo r
upgrade M&T systems to relate a facilityAs energy cc
or other measures in such a way as to provide a better understanding of how energy is being used. M&T

systems are expected to identify signs of avoidable energy waste or other opportunities to reduce

consumption. Project eligibility is partly contingent on achieving a savings goal wit hin 24 months of

installation and sustaining these savings for the terms of the participant agreemen t, five yearsfrom the

date the M&T system is installed.

Monitoring & Targeting had no projects in service starting in 2017 and ready for evaluation, therefore no
verified impacts from the M&T program are included in this report. One project was technically ready for
evaluation, but the supporting data used to verify savings was incomplete and out of date. Attempts to
reach out to the participant did not result in sufficient data to support savings verification and projects
were dropped from the evaluation. The two-year implementation schedule of M&T projects described
above leads to a somewhat longer technical review phase. M&T program costs incurred in 2017 are
included in the cost -effectiveness analysis.

2.2 REPORTED SAVINGS

UESOAs Pr ogr anndiseia progfam [gortfolid @rhpfises the programs and initiatives shown
in Table 4 below. This table includes projects in-service starting in calendar year 2017 and ready for
evaluation, meaning:

a) they have at least one quarter (3 months) of measurement and verification (M&V) data
available (PSUR IAP)
OR

b) they have been through the technical review process for the program and are not otherwise
on hold for administrative reasons (Energy Manager non-incented, M&T).

Program Year 2017 evaluation activities also include PY2016 and PY2015 adjustments, defined as
projects that went into service starting in calendar year 2016 or 2015 but did not have sufficient technical
review to be ready for evaluation last year, or (less commonly) were otherwise incomplete as of April 1,
2018 due to contractual or administrative holds. Table 4 below shows reported savings and program

.
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contributions to the industrial portfolio including adjustment projects. The most notable adjustment
contributions are to PSUPand PESPSUR

Table4: Completed Projects and Reported Savirfgs PY2017 Evaluation

2016 2016 2015 2015 PY2017

2017 2017 Evaluation | % of
Projects Reported
Administrator | Program | Evaluated | Energy

True-Up True-Up | True-Up True-Up
Projects Reported | Projects Reported
Evaluated | Energy Evaluated | Energy
and Savings | and SE[efS
Reported | (MWh) Reported | (MWh)

Total Industrial
Reported | Sector
Energy Reported
Savings Savings
(MWh)

and Savings
Reported | (MWh)

14,534 14 51,915 9,251 75,701 23%

2 430 1 18,568 1 17,337 36,335 11%
281 31,243 157 12,302 0 0 43,545 13%

Total
46,207 82,785 26,588 155,580 48%

LDCs
IAP (CI) 4 94,723 94,723 29%
12 6,575 5 1,390 2 5,829 13,794 4%

(Retroflt)

0,
(EM)* 0 59371 18%

Total
0,
IESO ----- >529 | 167,889
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3 EVALUATIONMETHODOLOGY

3.1 EVALUATION APPROACH

Methods used to conduct this evaluation include on-site inspections and measurement, engineering
analysis, interval billing analysis,telephone surveys, documentation review, best practice review, and
interviews with IESO andLDC staff, implementation vendors, technical reviewers, program participants,
and non-participants. This section explains the evaluation approach in more detail, including the overall
sample design and basic descriptions of the methods applied. More detailed descriptions of the
methodology are included in Appendix C

3.1.1 OVERALL SAMPLE DEG

This section outlines the statistical sample design across industrial programs. Sampling is employed for
programs with greater volume of small to medium size projects, whereas a census -review (all projects) is
conducted for programs with smaller population of large projects. This approach allows the evaluation
team to balance evaluation cost and rigour. This section outlines the overall sample design across
industrial programs. The progr am-specific sections include more detailed explanations of the sampling
approaches for each program. One overarching theme that guided the sample design for the industrial
programs is the limited population of program participants. Compared with other sect ors, participation in
the industrial programs consists of a relatively small number of large and unigue projects. To
accommodate this, a census of PSUPand IAP CI projects were included in project-level analysis and
verification activities, providing a high level of certainty to the methods used to analyze a heterogeneous
population. Other key elements of the sample design include the following:

1. EcoMetric utilized a single sample of program patrticipants for the gross impact, net impact, and
process evaluation. The net impact and process evaluation s include multiple interviews/surveys in
the same organization where appropriate.

2. For the Energy Manager non-incented projects, where the project volume is higher and per -
project savings are smaller, sampling was utilized to accurately estimate savings without
individually analyzing every project.

3.  For the Industrial Accelerator Program Capital Incentive program, a census of projects and
participants was evaluated. Sampling was utilized in the IAP Energy Manager and AP Retrofit
programs due to the higher number of projects in these initiatives.

4.  For the Program Enabled Savings(PES) claims, sampling wasilso utilized.

5. A census evaluation of the Monitoring and Targeting program was planned, but no projects were
ready for evaluation or had sufficient supporting documents to verify savings in PY2017.
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Table 5 includes participant sample sizes for impact evaluation (gross an d net) and process evaluation
based on the target confidence levels/precision (margin of error) ranges shown. 90% confidence and 10%
precision was the target sampling requirement for the EM non-incented, IAP EM, IAP Retrofiand PES
initiatives.

Table5: PY20¥ Sample Design

PY2017 Target Sample Size
Program/Initiative Projects Confidence/
Completed ® | Precision

PY2017 _PY2016 .PY2015 Total
Adjustments Adjustments
PSUP 27 census 16

14 1 31
4 Sample
EM Non -Incented 294 (90%/10%) 281 92 0 373
AR Cgpltal 4 census 4 0 0 4
Incentive
Sample
IAP EM 47 (9096/10%) 28 4 0 32
. Sample
IAP Retrofit 20 (90%/10%) 16 3 1 20
Y/
T;rg:;rr:;g & 0 census 0 0 0 0
Sample
27 16
TOTAL _—___-

3.2 GROSS SAVINGSERIFICATION

Program-specific methodologies for verifying gross savings are described in more detail in Sectionss.1
through 5.5. Data sources and methods of data collection and review, including retrieval of tracking
system and program documentation, tele phone interviews, and on -site data gathering, are explained in
more detail in Appendix C

3.3 NET SAVINGS ANALYSIS

Net Savings andnet-to-gross (NTG) ratios were calculated to incorporate free-ridership and spillover
factors for the projects evaluated. Free-ridership accounts for any reductions to gross savings due to
what the customer woul d have do n econditorsofwhatthe dustomgrr ogr ar

% Several projects completed in 2017 did not have at least one quarter of M&V data, so they will be evaluated in
PY2018 as adjustment projects.

‘“EM program participation and sample are reported in measures.

® Includes PES savings claims attributable to PSUP, as well as the Retrofit and HPNC prgrams in the Business
Portfolio. Savings from the Retrofit and HPNC claims are reported with their respective programs.
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would have done is comm only referred to as the counterfactual condition in NTG analyses. As in the past,
the basis of free-ridership ana |l y s i s industrial pfbgEeBn®wWas direct query (interviews with past
participants) about the theoretical counterfactual condition. This method is considered best practice for
programs with large savings per project, unigue applications, and low participant counts.

More information on the net savings methodology, including data collection details, questionnaire design,
can be found in Appendix C

3.4 SUMMERPEAK DEMAND ANALYSIS

EcoMetric verified summer coincident peak demand impacts for each project based on the IESO -defined
peak periods included in Appendix AHigh-resolution energy savings load shapes, vital for calculating on-
peak demand savings, were developed for each project and used to account for the seasonal, daily, and
hourly variations in operating schedules and energy consumption. In cas es where an accurate project -
specific load shape could not be developed, existing IESO load shapes were selected based on measure
and premise type.

3.5 COSFEFFECTIVENESS ANALS'S

The IESO Conservation and Demand Management (CDM) CostEffectiveness tool was used to estimate
measure-level costs and benefits, which were then aggregated to program - and portfolio -level cost
effectiveness. Program administrative costs were provided to EcoMetric by IESO. Other key inputs for the
cost effectiveness analysis include lifetime electric energy and demand savings, gas savings where
applicable, measure lives, and energy savings load shapes.Program-specific cost effectiveness results are
included in Chapter5.

3.6 AVOIDED GREENHOUSEAS EMISSIONS ESTIMAON

EcoMetric estimated net greenhouse gas (GHG) impacts for each project and program by utilizing
measure-level energy savings load shapes based on metered data, natural gas consumption meter data,
and emissions factors (EFs) provided bythe IESO at the annud and hourly level and aggregated to the
eight IESO peak periods as defined in the Conservation and Demand Management Energy Efficiency Cost
Effectiveness Tool. In theindustrial portfolio where behind -the-meter generation projects are
commonplace, natura | gas usage for combustion-based electricity production can significantly counteract
emissions savings from avoided electricity consumption, resulting in a net increase in GHG emissions.
More information on the GHG emissions impacts is included in Chapter4.

3.7 PROCESS EVALUATIONPPROAE!

The PY2017 process evaluation is the second of a two-phase project to systematically assess the CFF

industrial programs, document existing processes, and identify improvements. The team sought to
understand the CFFindustrial pr ogr ams A ef fectiveness from multiple
the LDCsA i mpl e me nhy-program processes, and ihe irmigidua costomer experiences.

.
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The first phase of research centered around developing a detailed overview of th e programs from
interviews with IESO staff and a sample of LDCs, and preliminary findings and recommendations from
that effort were presented in a series of program snapshots in the PY2016 evaluation report. Phase 2
built off that effort by delving into ar eas that warranted a deeper look and supplemented the original
observations with data from a wider group of stakeholders. Specifically, the second phase aimed to:

Gather additional perspectives from stakeholders and program documentation to add depth and
color to the preliminary observations and findings from the first phase

Study the specific program processes that were unclear to participants or the evaluators .

Solicit feedback on participation experiences from a much broader range of stakeholders
(participants in all programs, energy managers, partial and nonparticipants) .

Deliver a final comprehensive report with data from both phases and a full set of findings and
recommendations , as well as details on progress made towards implementing Phase 1
preliminary recommendations.

Identify further targeted research studies focusing on specific aspects of the programs that can
be performed over the next three years.

Overall, the evaluation team conducted 189 interviews and surveys for the Phase 2 research, as shown in
Table 6 below:

xp
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Table6: Process Interview and Survey Counts

Interview/Survey Target

IAP staff interviews 4
LDC surveys 39
EM interviews

Participant interviews -

PSUP

EM-LDC 10

IAP 4

IAP Retrofit

EM- IAP
-

Large

Medium 26

Small 32

EM 6

M&T

IAP 3

189

The EcoMetric team analyzed each group of interviews and surveys separately, and then grouped the
data into programs and topics within each program. To best organize this data, the team has split the
findings into two areas:

} Cross-cutting areas that focus on the overall portfolio and the aspects that exist across all
programs, such as coordination and marketing

} Program-specific areas that delve into the performance of each program

Cross-cutting data, findings, and recommendations can be found in Chapter 4 all program -specific data
can be found i n e acChaptenr.dgre detaildddessriptiorts of the methodology are
included in Appendix C
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4 PORTFOLIOEVALUATION RESULTS

This chapter contains evaluation results for the entire industrial portfolio. Each sub-section contains
impact results, related findings, and recommendations in the following areas:

Tracking System and Program Documentation Review
Gross Verified Savings

Net Verified Savings

Cost Effectiveness Results

Greenhouse Gas Impact Results

Process EvaluationResults

4.1 INDUSTRIAL PORTFOLIMPACT RESULTS OVERW

Table 7 below summarizes verified savings from the 201 7 impact evaluation. These results include

projects from both the Conservation First Framework (CR&#)d the 2011 - 2014 + 2015 Extension Legacy
Green Energy Act Framework (Legadihe program-specific sub-sections in Chapter 5include more detailed
breakdowns of verified savings.

4.1.1 GROSS SAVINGS OVERW

The overall energy realization rate (RR), a réio of gross verified ex-post) savings to reported (ex-ante)
savings, is98.5% for the industrial portfolio, confirming a generally high level of accuracy of the technical
review and ex-ante reporting. Program -specific energy RRs are close t0100% for all programs .

4.1.2 NET SAVINGS OVERVIEW

The portfolio net -to-gross (NTG) ratio,is 85.3%. The highest program-level NTG ratio belongs to PSUP
(91.7%),while the lowest is Energy Manager (75.8%).The PES program hasan NTG ratio of 100% by
design, as the program was created to capture spillover and has no free -ridership.

4.1.3 PERSISTENCE TO 208¥ERVIEW

A significant portion of first -year energy and demand savings (85%)across the PY2017 portfolio persist
through 2020. Savings from the Energy Manager non-incented measures are the only savings where a
significant portion does not persist through 2020 ( 64% of LDC Energy Manager nonincented savings
persist through 2020, and only 68% of IAP Energy Marager savings persist).
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Table7: Industrial Portfolio Impacts Summary

Gross Net
# of Gross Verified Net Verified

: E " " .
Projects Target nergy Verified Summer Verified | Summer | Persistence
RR Demand

Program Evaluated | Confidence/ Energy Peak Energy | Peak of Savings

& Precision Ereeli:ls\i/gn Savings RR Demand Savings | Demand | in 2020
Reported (MWh) Savings (MWh) SE[e]S

(MW) (Mw)

LDG Administered Programs

Process & Systems Upgrades

(PSUP) 31 census 102% n/a 77,140  158.4% 11 91.7% 70,433 9.95 100%

Program Enabled Savings Sample

0, 0, - 0, - 0,
(PES7 4 (90%/10%) 100% +9.1% 36,185 n/a 100.0% 36,185 59%
Energy Manager Non-Incented 438 Sample g0 40206 41,503 104.5% 6.05 75.8% 31442 4.63 64%
(EM)* (90%/10%) 0 +0.2% y Roy /0] . .8% , . (]
Monitoring & Targeting (M&T) 0 census n/a n/a 0 n/a 0 n/a 0 0 n/a
Total LDC - ara| | 9aw| | 154828| 1127%| 17.05| 86.4% | 138,060 | 14.58
IESOAdministered Programs
IAP CapitalIncentives 4 census 100.7% n/a 95,415 100.1% 10.92 83.9% 80,066 9.16 100%
IAP Retrofit 19 Sample 0o 80, 1650 14,316 1113% 204  884% 12,654 1.8 100%

(90%/10%) ' - ’ ' ' ' ’ :

IAP Energy Manager Non Sample o o o 0 o
Incented* 53 (90%/10%) 90.8% +0.2% 53,932 89.2% 49 76.0% 40,982 3.77 68%

6 Program-level NTG ratios are for illustration purposes only. NTG ratios are calculated each program year for the evaluation sample an d applied to the
population of each program. For the PSUP and IAP CI programs, each project received its own NTG ratio.
" Includes only PES claims attributed to PSUP.
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GRAND TOTAL - 98.5% - 318,491 | 112.7% 34.92 | 85.3% | 271,762 29.31

E Portfolio Evaluation Results 30



4.1.4 PORTFOLIORACKINGSYSTEM&: PROGRAM DOCUMENTATIOREVIEW RESULTS

Most tracking data and other program/project documer
technical reviewer. The technical reviewer works with industrial program participants from project

inception through M&V, reporting the status of industrial cust omer applications, contracts, projects, and

M&YV plans to IESO through approximately 15 related data sets.

The list of findings and recommendations below includes a few opportunities for improvement to
tracking systems that can mitigate reporting errors, whereby the reported savings or status of a given
project or measure does not reflect actual conditions. Reporting errors not only present challenges for
IESO and the evaluation teams, but more importantly, without rigourous review, these errors can lead to
inaccurate estimates of verified/ex -post savings. Where applicable, these issues are described in more
detail in the program -specific sections that follow.

Finding 1: Tracking data and project documentation  is generally accurate and comprehensive but
can be improved to ensure  precise estimations of verified savings

JLoweri orityj project par amet er sThiacaepotentialtydnippacme s no
verified savings, cost effectiveness, etc., especiallywhen many projects prevent individual
verification of each parameter.

In some cases, unigue project and measure level IDs were not consistently recorded across
databases. For instance, several iCon IDs, a unique project identifier used by the IESO and
technical reviewer, were different for the same projects between the Energy Manager Measure
Extract Database and Application Tracking Database.

Recommendationl: Open a channel of communication between the evaluator and technical reviewer,
facilitated by the IESO, to ensure tracking data amioject documentation issues are understood and impactful
and realistic solutions can be implemented.

In Q42018, the IESO facilitated an in-person meeting between the technical reviewer and
evaluation team t o di sc us dracking systems and tkethbdolbgd er As  pr
regarding the technical review and evaluation of the industrial portfolio. A channel of

communication and bi -weekly meetings have been established to improve a mutually beneficial

relationship based on continuous feedback and improv ement throughout the implementation

and evaluation of the CFF.
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4.1.5 PORTFOLIAROSS VERIFIED SAGIS RESULTS

Table 8 includes a summary of all projects evaluated in PY2017 for gross verified savings by program and
framework from the PY2017 Evaluation. Most energy realization rates are close to 100%. Where they vary
from 100%, it is usually attributable to changes in the baseline assumptions used.

Table8: PY2017Gross Verified Savings Detail

Gross
Gross Summer
Realization Energy Peak Persistence of
Rate (%) Savings Demand Savings in 2020

# of Projects
Program/Year Evaluated &

R ted
eporte (MWh) Savings

(MwW)®

Process & Systems Upgrades ( PSUP)
2017 107.2% 15,586

2016 Adjustments 14 99.9% 51,863 7.40 100%

2.81 100%

2015 Legacy Adjustments 1 104.8% 9,691 0.79 100%
1

PSUPTOTAL 101.9% 77,140 11.00 100%

Program Enabled Savings (PES) PSUP
2017 2 99.6% 428 - 100%

2016 Adjustments 1 99.6% 18,491 - 100%

2015 Legacy Adjustments 1 99.6% 17,265 - 13%
PESPSUP Tota 4|  ooew| seass| | 5w
Energy Manager Non -Incented (EM)

2017 281 94.4% 29,476 3.98 56%
2016 Adjustments 157 97.8% 12,027 2.07 81%
IAP Capital Incentives

2017 4 100.7% 95,415 10.92 100%
1AP CI Total
IAP Retrofit

2017 12

103.8% 0.79 100%

6,824
2016 Adjustments 5 103.8% 1,443 0.35 100%

2015 Legacy Adjustments 2 103.8% 6,049 0.90 100%

® No demand savings are reported for the PES initiative because demand savings were not verified by the technical
reviewer.
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Gross
Gross Summer
Realization Energy Peak Persistence of
Rate (%) SEVae]S Demand Savings in 2020
(MWh) Savings
Mw)°

AP Retoft Tota waaw%]  1eas oo

# of Projects
Program/Year Evaluated &
Reported

IAP Energy Manager Non -Incented

2017 42 93.7% 37,442 3.10 55%

2016 Adjustments 84.9% 16,491 1.80 91%

GRAND TOTAL _ 98.5% 318,491 34.92

The relative precision® of the energy savings realization rates for the EM and IAP EM programs was 0.2%
at the 90% confidence level. With more variation in the amount of energy savings per project, the relative
precision of the energy RRs for IAP Retrofit and the PES initiative vere 6.5% and 9.1%'" at the 90%
confidence level, respectively. PSUP and IAP Cl were evaluated as a census with each project receiving an
individual energy realization rate.

Finding 2: The technical review process generally yielded accurate energy savings calculations
but could benefit from a more uniform methodology.

1 Metered data provided by the technical reviewer is inconsistent, subject to issues such as
duplicate or missing hourly data due to daylight savings time and leap years.

} For projects evaluated with one quarter of post -project data, the technical reviewer did not
forecast annual savings using consistent methodology. Several annual savings values were
forecasted by simply multiplying quarterly savings by four while others were extrapolat ed based
on annual expected operating days compared to operating days in the metered period . Multiple
projects extrapolated one quarter of metered data to one year of savings by applying the average
of the metered period to all non -metered hours. However, some measu res are expected to vary
based on season, month, weekday, hour, etc.

Rel ative precision represents the uncertainty of the cal
tothevalueof t he programAs realization rate for the sample at
1% Relative precision metric is for all projects in the PY2017 PES evaluation, including PES projects attributed to the

Retrofit and HPNC programs as part of the IESO Business Portfolio.
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} Measure and baseline classifications and calculations were not consistent between evaluation
years. For example, during the PY2016 evaluation, CHP projects were classified as a lost
oppor tunity with an Industry Standard Practice (ISP) baseline instead of a retrofit with preexisting
conditions as the baseline as was used by the technical reviewer in the PY2017 evaluation.
Differing baseline calculation methodologies can result in vastly dif ferent savings results for similar
projects between program years.

Recommendation2: Create a standardprocedureor similar guidancefor the technical review process, including
baseline classifications and calculations based on measure typequire the tehnical reviewer to consider
seasonal variations and other correlations when forecasting annual savingisd encourage the technical
reviewer to provide clear explanations of the methods used to extrapolate partiabr results to annual results

As shown in Table 9 below, 56% of Industrial portfolio energy savings in PY2017 came from behind -the-
meter generation (BMG) projects. BMG projects account for the majo rity of energy savings in both LDC-
administered and IESO-administered programs.

Table9: PY2017Portfolio Gross Verified Savings by Project Type

Gross Gross
Energy % of Demand
Savings Savings Savings
(MWh) (MW)

% of Savings

Program/Type

LDC-Administered Programs

57% 6.34 37%

BMG 87,552
67,276 43% 10.72 63%

IESO-Administered Programs
BMG 90,581 55% 10.35 58%
73,083 45% 7.51 42%

All Industrial Programs
BMG 178,133 56% 16.69 48%
140,358 44% 18.23 52%

Finding 3: Behind -the -meter generation (BMG) projects account for 56% of gross verified
energy savings and account for the majority of savings in both LDC-administered
and IESO-administered programs evaluated in PY2017.

E Portfolio Evaluation Results 34



Al l BMG projects in the PY2017 evalwuation were
Long-Term Energy Plan ended funding for CHP projects that burn fossil fuels in both the CFF and

IAP. Effective July 1, 2018 the IESO is no longer accepting applications for CHP projects. While

many CHP projects are currently in the application phase and will create significant energy savings

over the next few years, the number of BMG projects and the ir impact on the industrial portfolio

will surely decline in the future. CHP units that use non -fossil fuels, such as biogas, are still eligible

for funding, so opportunities to encourage energy savings through CHP projects still exist.

Recommendation3: Create a standing committee with the IESO, LDCs and partners to develop a plan to sustain
participation in the Industrial Portfolio following the removal of a popular energy efficiency measure. Investigate
the potential for biogasfueled CHPs in Ontarigas well as other projects that were overshadowed by CHPs.

In PY2016, EcoMetric carried out the impact evaluation for the industrial portfolio, including projects in -
service in 2016 under the Conservation First FrameworfCFF) and projects in service in 2015 under the
2011 - 2014 + 2015 Extension Legacy Green Energy Act Framewvjioegacy).Total industrial portfolio gross
verified energy savings were 345,417 MWh in the PY2016 evaluation. Verified net first-year energy savings
were 297,303 MWh, or 86.1% of gross verified savings, with 57% of savings coming from the LDC-
administered programs. Nearly all first -year PY2016 savings across the portfolio (95.3%)persist through
2020.

Solely focusing on the current CFF framework, consisting of projects in service starting in 2016 and later,
the industrial portfolio achieved 444,125 MWh of gross first-year energy savings and111.2 MW of gross
summer peak demand savings. The IAP CI program, despite having only14 of the 704 CFF projects

C

evaluated and reported, accounted for 47% of the CFFindustrial por t f ol i o0As t ot al gross

Projects completed in 2016 in the industrial portfolio achieved 258,954 MWh of gross verified energy
savingsand 89.6 MW of demand savings. 158,640 MWh of the se energy savingsand 78.0 MW demand
savingswere verified as part of the PY2016 evaluation, while 100,314 MWh of energy savings and 11.6
MW of demand savings were verified in the PY2017 evaluation as adjustments. Projects completed in
2017 totaled 185,171 MWh of gross verified energy savings and 21.6 MW of demand savings. Detailed
savings by program and implementation year are summarized in Table 10 below.

xp
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Table10: CFF Gross Savings Detall

: Gross :
# of Projects Gross Summer | Persistence of

Realization | Ener . :
9y Peak Demand Savings in

Year Rate (% Savings
Year Reported (%) (MWh? Savings (MW)'* | 2020

Project :
) Evaluation

Implementation Evaluated &

Process & Systems Upgrades ( PSUP)
2017 PY2017 16 107.2% 15,586 2.81 100%

2016 PY2017 14 99.9% 51,863 7.40 100%
2016 PY2016 4 101.6% 14,026 2.05 100%
PSUPTOTAL 101.5% 81,475 12.27 100%

Program Enabled Savings (PES)

2017 PY2017 2 99.6% 428 - 100%
2016 PY2017 1 99.6% 18,491 - 100%
2016 PY2016 1 100.5% 0.02 100%

PESPSUP Total 99.6% 19,259 100%

Energy Manager Non -Incented (EM)
2017 PY2017 281 94.4% 29,476 3.98 56%

2016 PY2017 157 97.8% 12,027 2.07 81%
2016 PY2016 123 97.9% 19,026 1.76 82%

IAP Capital Incentives
2017 PY2017 4 100.7% 95,415 10.92 100%

2016 PY2017 0 - 0 0.00 ]
2016 PY2016 10 97.6% 111,958 16.31 100%
IAP CI Total 99.0% | 207,373 27.23 100%

IAP Retrofit

2017 PY2017 12 103.8% 6,824 0.79 100%
2016 PY2017 5 103.8% 1,443 0.35 100%

2016 PY2016 10 104.5% 1,293 0.14 100%
IAP Retrofit Total 103.9% 9,560 100%

IAP Energy Manager Non -Incented
2017 PY2017 42 93.7% 37,442 3.10 55%

2016 PY2017 11 84.9% 16,491 1.80 91%

' No demand savings are reported for the PES initiative because demand savings were not verified.

E Portfolio Evaluation Results 36



. : Gross :
Project : # of Projects " Gross Summer | Persistence of
Evaluation

: Realization | Ener . :
Implementation Evaluated & 2at 9y Peak Demand Savings in

Y Rate (% Savi ;
Year ear Reported ate (%) (l\jll\\//\llrr]gs Savings (MW)™ | 2020

2016 PY2016 11 116.6% 11,997 57.70 100%

IAP EM Total 946% | 65929 62.60

Industrial Portfolio Total

PY2017

2016 PY2017 _ 96.8% 100,314 11.63
2016 PY2016 . 159 99.2% 158,640 77.98
GRAND TOTAL 98.5% | 444,125 111.21

4.1.6 PORTFOLIONET VERIFIED SAVINGESULTS

Table 11 includes a summary of net verified savings by program and framework from the PY2017

evaluation. Net savings for the industrial portfolio evaluated in PY2017 are 85.3% of gross verified

savings, indicating low levels offree-ridership , on average, across the programs. PSUPhas the highest

NTG ratio at 91.3%. The Energy Manager program has the lowest NTG ratio at 75.8%. The CFF is clearly

meeting is goal of creating long-lasting energy savings, as85% of the PY2017industrial por t f ol i o As f i
year energy savings verified in this evaluation persist through 2020. This is typical of programs in the

industrial sector, where projects tend to have longer effective useful lives. There is no spillover attributed

to the industrial programs across the portfolio.
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Table11: PY2017Net Verified Savings Detail

# of Projects
Program/Year Evaluated &
Reported

Net Energy Net Summer
SEWefS Peak Demand
(MWh) Savings (MW)

Persistence of
Savings in 2020

NTG Ratio
(%)12

Process & Systems Upgrades ( PSUP)
2017 16 95.0% 14,774

2016 Adjustments 14 90.5% 46,647 6.57 100%

100%

2.64

2015 Legacy Adjustments 1 93.0% 9,013 0.73 100%

PSUPTOTAL 91.3% 70,433 100%

Program Enabled Savings (PES)

2017 2 100.0% 428 - 100%
2016 Adjustments 1 100.0% 18,491 - 100%
2015 Legacy Adjustments 1 100.0% 17,265 - 13%

Energy Manager Non -Incented (EM)

2017 281 71.6% 21,099 2.85 56%

2016 Adjustments 157 86.0% 10,343 1.78 81%
38

IAP Capital Incentives
2017 4 83.9% 80,066 9.16 100%

IAP CI Total 83.9% 80,066 100%

IAP Retrofit
2017 12 88.4% 6,032 0.70 100%

2016 Adjustments 88.4% 1,275 0.31 100%

2015 Legacy Adjustments 88.4% 5,347 0.79 100%

5
2
AP Retofi Tota B.4%| 12,650 T00%

IAP Energy Manager Non -Incented
2017 42 71.6% 26,800 2.22 55%

2016 Adjustments 11 86.0% 14,182 1.55 91%

12 Program-level NTG ratios are for illustration purposes only. NTG ratios are calculated each program year for the
evaluation sample and applied to the population of each program. For the PSU and IAP CI programs, each project
received its own NTG ratio.
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GRAND TOTAL 85.3% 271,762 29.31

4.1.6.1 Total CFF Net Savings Results

The total verified net savings for the industrial portfolio under the CFF (PY2017 and PY2016) are
summarized in Table 12 below.

Table12: CFF Net Savings Detalil

Net Summer

Peak Demand Persistence of
Savings Savings in 2020
(MW)14

# of Projects
Evaluated &

Net Energy
Savings
(MWh)

Implementation Evaluation NTG Ratio

Year Year (%)™

Reported

Process & Systems Upgrades (PSU P)

2017 PY2017 94.8% 14,774 2.64 100%
2016 PY2017 14 89.9% 46,647 6.57 100%
2016 PY2016 4 81.3% 11,397 1.63 100%

PSU TOTAL 89.4% 72,818 10.85 100%

Program Enabled Savings (PES)
2017 PY2017 2

100.0% 428 - 100%
2016 PY2017 100.0% 18,491 - 100%
2016 PY2016 100.0% 3 100%

39 :
PES PSU Total 100.0% 19259 | - | 100%

Energy Manager Non -Incented (EM)

1
1

2017 PY2017 281 71.6% 21,099 2.85 56%
2016 PY2017 157 86.0% 10,343 1.78 81%
2016 PY2016 123 86.0% 16,363 151 82%

IAP Capital Incentives
2017 PY2017 83.9% 80,066 9.16 100%

2016 PY2017 - 0 0.00 -
2016 PY2016 98.3% 110,042 16.07 100%

'3 NTG ratios are calculated each program year for the evaluation sample and applied to the population of each
program. For the PSU and IAP CI programs Program-level NTG ratios are for illustration purposes only, each project
received its own NTG ratio.

* No demand savings are reported for the PES initiative because demand savings were not verified by the technical
reviewer.
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Net Summer

Peak Demand Persistence of
SEW[ Savings in 2020
(MW)14

# of Projects
Evaluated &

Net Energy
SEW[
(MWh)

Implementation Evaluation NTG Ratio

Year Year (%)

Reported

IAP Cl Total 91.7% 190,108 25.23 100%

IAP Retrofit
2017 PY2017 12 88.4% 6,032 0.70 100%

2016 PY2017 5 88.4% 1,275 0.31 100%
2016 PY2016 10 77.0% 1,203 0.11 100%
IAP Retrofit Total | 27 90.0% 8,600 100%

IAP Energy Manager Non -Incented
2017 PY2017 42 71.6% 26,800 2.22 55%

2016 PY2017 11 86.0% 14,182 1.55 91%
2016 PY2016 11 86.0% 10,363 67.60 100%
IAP EM Total 4| 1w 51345 | 7137

Industrial Portfolio Total
PY2017 149,199

2016 PY2017 _ 90.7% 90,939 1021
2016 PY2016 | 159 94.2% 149,797 86.92
GRAND TOTAL 87.8% 389,935 114.70

As part of the CFF framework, the industrial portfolio has achieved 389,935 MWh of net first -year energy
savings, representing 87.8% of gross verified first-year energy savingsduring PY2016 and PY2017and

indicating relatively low levels of free-ridership overall . Growthinthe por t f ol i oy enargyt f i r st
savings was relatively flat in PY2017 compared to the 149,797 MWh net first-year energy savings achieved
and evaluated in PY2016.

Figure 4 below depicts the CFFindustrial portfolio net first -year and persistent energy savings. Total net
first-year energy savings decreased just0.4% YOY in PY2017, compared to PY2016 results without 2016
adjustment savings. 2016 adjustmen t projects, those that were implemented in 2016 but evaluated in
PY2017, account for 90,939 MWh of net first -year energy savings? 23% of the total portfolio net energy
savings achieved through the CFF to date.

In total, 362,153 MWh of industrial portfolio net energy savings achieved under the CFF persist to 2020 ?
93% of net first -year energy savings.The industrial portfolio projects implemented in PY2017 and
evaluated in PY2017 had 127,945 MWh of net 2020 energy savings? 84% of net first -year energy savings.
Compared to PY2016 projects without 2016 adjustments from the PY2017 e valuation, total portfolio net
2020 energy savings decreased 12.7% YQOY. The main driver for this decline in savings persistence was
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the decrease in persistent savings from the IAP Energy Manager non-incented and Energy Manager non-
incented programs which e xperienced an uptick in PY2017 of Operations and Maintenance (O&M)
measures that have shorter Effective Useful Lives (EULS).

Figure4: CFHANndustrial Portfolio Total FirstYear and 2020 Net Energy Savin@s!\Wh)
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4.1.7 COSTEFFECTIVENESS RESBLT

EcoMetric utilized the IESOConservation and Demand Manageme nt (CDM) Energy Efficiency Cost
Effectiveness Tool to calculate multiple measures of cost-effectiveness, including the Total Resource Cost
Test, the Program Administrator Test, and levelized cost per kwWh.

Table 13 includes select program and portfolio cost effectiveness results. Cost-benefit assumptions by
program are included in Appendix D
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Table13: PY201 Cost Effectiveness Results

TRC Costs TRC Benefits PAC Costs PAC Benefits $/kWh

PSUP $18,945,012 $10,213,369 .54 $7,951,054 $12,518,751 | 1.57 0.05

$51,335 - - $818,153
$8,492,766 $7,518,719 0.89 $2,459,290 $6,538,017  2.66 0.02
$213,180 $213,180
$27,650,959 $17,783,422 - $10,623,524 | $19,874,920 --

IAP (CI) $28,022,350 $103,850,375 3.71 $23,516,402  $66,699,817 2.84
AR . $1,319,671 $4,264,297 3.23 $470,445 $3,708,085 7.88 0.01
(Retrofit)
IAP (EM) $1,856,058 $7,979,385 $0 $6,938,596

$31,198,079 $116,094,058 - $23,986,847 $77,346,497 --

PORTFOLIO
TOTAL $58,849,038 | $133,877,481 $34,610,371 | $97,221,417

Overall the Industrial Portfolio was cost effective in PY2017 according to program administrator cost
(PAC) testand the total resource cost (TRC) test using a threshold of 1.0. IESGadministered industrial
programs in PY2017 had a TRC ratio 0f3.72 while LDGadministered Industrial Programs had a TRC ratio
of just 0.64. The TRC ratio for LDGadministered industrial pro grams was brought down by the high
natural gas costs of the CHP projects prevalent in PSUP.

Only 2 of 22 CHP projects met the TRC threshold of 1.0 at the project -level. The vast majority of CHP units
evaluated in PY2017 resulted in net increased natural gas consumption. The cost of supply for natural
gas outweighed the avoided cost of electricity generated by the units.

Finding 4: The cost of natural gas used to calculate avoided costs of natural gas consumption
in the UESOAs CoslisnoH frefuentiyt updatedricereflect current
market conditions , resulting in inaccurate calculations  that do not account for
actual natural gas costs incurred in the fuel market.

} The cost of avoided gas is set at $8.80/MMBtu in the CE Tool, whichwas first used in 2014 and
developed leveraging data from 2007 . Since January 1, 2017, the spot market price of natural gas
(Henry Hub) has fallen 10%. Market prices for natural gas are extremely sensitive to ever -changing

PPES cl ai msA fitsae tncudea im theirbespeative programs. PES PSUP CE analysis is included in the
PSUP CE results in Section 5.1.4.
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supply and demand dynamics, as well as unpredictable weatherevents. The f uel As pri ce
depicted below in Figure 5.

Figure5: Henry Hub Spot Price for Natural G&3
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Recommendatiomd: Update the avoided cost of natural gas used in the CDM Cost Effectiveness Toohon a
annual basis to reflect current market conditions. A comparison study of marginal natural gas cost®intario
and other provinces with similar marketssirecommended to ensure the avoided costs used reflect industry

practices.

The price of natural gas is seasonal, increasing in the winter in the Northern Hemisphere when
demand is high for heating. Using just one avoided natural gas cost across the whole year does
not account for this seasonality, penalizing projects that create natural gas savings during winter
when prices are higher and projects that result in increased natural gas consumption during the
summer when prices are lower.

Recommendationb: Develop functionality in the Cost Effectiveness tool to account for the seasonality of natural
gas prices. Seasonal avoided cost prices of electricity are utilized inGB&ICE tool by leveragingourly electric
load profiles, which should serve as an exwle for seasonal avoided cost of natural gas.

1% Source: EIA;https:/imww.eia.gov/dnav/ng/hist/rngwhhdM.htm
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4.1.8 PORTFOLIO GREENHOUSAS EMISSIONS RESULT

Net greenhouse gas (GHG) emissions impacts of the industrial portfolio in PY2017 are positive, resulting

in net first year emissions reductions of approximately 27,018 metric tonnes (t) of CO, equivalent (CO.e).
The largest contributor to GHG reductions is IAP Capital Incentives, resulting first-year GHG reduction of

28,591 tonnes. However, the PSUP and PES PSP projects in PY2017 increase first-year GHG emissions
by a total of 16,083 tonnes due to the considerable increase in natural gas consumption attributable to

combined heat and power (CHP) installations.

The entire portfolio resulted in a reduction of 45,351 tonnes of GHG emissions from electric savings but
increased natural gas consumption created 18,333 tonnes of GHG emissions. As the IESO stopped

accepting applications for natural gas -powered CHP units in July 2018, emissions impacts for the
industrial portfolio will likely improve through the remainder of the CFF. Cost per tonne of avoided
emissions varies significantly among programs, as show in Table 14. The costs presented here are TRG

i ncluding both the partiAxosgsant sA and the admi

Tablel14: PY2017 Greenhouse Gas Emissions Impacts

First Year GHG
First Year GHG Impacts (tonnes Cge) Reduction Costs
Administrator Program
o ($/tonne CO.e) (Total

PSU 10,551 14,342 -3,790 (15,156)
4,894 -17,187 112,293 :
5,476 0 5,476 2,277

0 0 0 :

15,395 13,196 28,591 1,013
2,141 0 2,141 1,303
6,894 6,894
e —)

PORTFOLIO TOTAL 45,351 -18,333 27,018 3,835

As shown in Figure 6, behind -the-meter generation (BMG) projects have complex emissions impacts,

ni strat

where avoided GHG emissions from electric savings are often counteracted by increased GHG emissions

resulting from more natural gas consumption. Out of 39 total PSUP, PES PSUP and IAP Capital Incentive

projects evaluated in PY2017,22 are BMGO specifically CHP units CHP units typically reduce electric

consumption at the expense of increased consumption of naturalgas. The negati ve
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column of Table 14 show these increases.’’ Due to the prevalence of CHP units in the LDC-administered
programs and their increased natural gas consumption, the 31,529 tonnes of GHG emissions created by
the natur al gas consumption outweigh the 20,922 tonnes of GHG emissions reduced by electric savings.

Figure6: BMG Project GHG Emissions
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Out of 22 CHP units evaluated, onlytwo resulted in a net decrease in GHG emissions. One of these units

was implemented through the IAP CI program at a large industrial refining facility, resulting in major GHG
reductions of 27,809 tonnes from both electric and natural gas savings . This project was the only CHP

unit in the PY2017 evaluation that resulted in natural gas savings, as it was designed to offset a highly

inefficient natural gas-fired steam generation supply. The other CHP that resulted in a net decrease of

GHG emissions wasimplemented at a hospitalwhere t he uni t As el ectric savings
reductions to outweigh the GHG emissions created by the increased natural gas consumption.

The most common implementation of CHP units in the PY2017 evaluation was at multiresident housing
to generate electricity and offset loads for space and water heating. All 14 of the CHP units implemented
at multiresident facilities resulted in increased natural gas consumption and increased net GHG

" The Conservation and Demand Management Energy Efficiency Cost Effectiveness Tool calculates the GHG
emi ssions of projects as Ji mpactsj where a positive numbe
a negative number represents emissions increases in tonnes.
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emissions. However, these units are much smaller than industrial a nd hospital applications and the

combined net emissions increased only 16 tonnes.

4.2

INDUSTRIAIPORTFOLIO PROCESSAWATION RESULTSVERVIEW

There are structures, procedures, and components that exist across all programs in the IESO portfolio

and are most efficient to view as cross -cutting elements. This includes the broader environment z such as
policy drivers or LDC delivery strategies z or components like data tracking or marketing. There are four

findings for this section related to four topics:

Variation in LDC implementation
Program awareness
Portfolio customer experience

Program overlap and competition

Each of these are described in more detail below.

4.2.1 VARIATION IN LDC IMBEMENTATION

Smaller LDCs with fewer resources and less experience with the complex industrial programs often feel

less comfortable explaining them to customers. They often rely heavily on the Technical Reviewer to help

them understand the rules. LDCs vary in the size of their customer base, internal resources, and time
spent with the industrial programs, all of which impact how they promote and deliver these offerings:

xp

Customer base: LDCs can have as few as one or as many as several hundred customers eligible to
participate in the industrial programs. Nearly 80% of the LDCs surveyed had fewer than 50
customers, but there were many at the extremes: 13% had over 100 customers, and 18% had

just one to four.

Internal resource s: LDCs tend to have small teams focused on the industrial programs. Roughly
30% of respondents fell in each of the three smallest categories: less than one employee (i.e.,
shared with other commercial programs or even w ith othe r LDCs), one employee, or two to three
employees. Only one LDC had more than five people on their industrial team.

Time spent on industrial programs : While 82% of LDC respondents had an industrial program
participant in the last year, such large p rojects may be few and far between for some LDCs.

Role in the CDM portfolio : Since industrial projects tend to be quite large, they also play a key role
for many of the LDCs. Nearly a third of the respondents stated that the industrial programs are
extrem ely important to meeting their CDM goals (a 10 rating on a 0z10 scale). A total of 57% said
they were important ( eight and above). This leaves43% of LDCs for whom the industrial programs
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do not represent a major focus due to their customer base, assessmen t of savings potential, or
internal resources.

These inherent differences in population and resources inevitably lead to some variations in
i mpl ementation practices as well, mostly to match 1t

Management: LDCs use a variety of internal data tracking systems and processes to track leads,
projects, and savings, ranging from large Customer Resource Management (CRM) tools to
internally developed databases, or Excel or Google Drive spreadsheets. Many rely on receiving
project data directly from the Technical Reviewer or IESO.

Marketing: Availability of internal resources plays a big role into how proactive the LDC can be in

reaching out to customers to explain the program. In addition, just over a third of LDCs have

some form of channel partner network to assist i
value-added services like trainings or technical advice and support are also dependent on staff

time and funding.

Program understanding : Smaller LDCs that do not have as much experience with customers
participating in the industrial programs tended to feel less comfortable with their ability to walk
customers through the rules and process. They often rely heavily on the Technical Reviewer to
provide education on the program rules to both the LDC staff and to the customer, and they
appreciate the support. Over a third of LDCs mentioned the high quality of their communication
with the Technical Reviewer, particularly when there was a question on program rules. Four small
LDCs requested additional materials and training that would help them more quickly get up to
speed on the programs when a customer became interested. Though these LDCs are small, they
still represent roughly 20 -40 industrial customers between them and two had industrial program
participants in the last year. Two of the four considered the industrial programs very important (a

9 on a scale of 10) to hitting their CDM goals (the others were a 5 and a 1). Program rules
Jrefriesgtreari ni ng was al so mentioned by two of the
interviewed during the Phase 1 evaluation in PY2016.

Process Finding 1:  Smaller LDCs are often less confident in their understanding of the complex
industrial programs.

ProcessRecommendation 1Develop training for the PSUP, EM, and M&T prograngéven to the LDCshat

cover their rules, processes, and the LDC responsibilities.

Smaller LDCs with less experience in the industrial programs z generally because they have fewer
large customers and thus less chance to go through the participation process z requested

xp
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resources that would help them quickly become acquainted with the program and help
customers who might be interested. This is also helpful for LDCs with recent turnover.

The LDCs requesting materials are small and have a smaller impact on the program portfolio;
however, they still represent a not insignificant number of customers and potential participants.

Given the recent PSUP redesign, the timing is good to ensure that all LDCs understand the
program, the changes,and the L D Crdlesin customer projects. Likewise, the EM program was the
least recognized of the industrial offerings (see Process Finding #2, below) and may be less
promoted than PSUP. Finally, depending on what is decided for the M&T program, IESO should
either provide a training that explains how customers can use alternative programs to achieve
similar ends or a training after the program is redesigned.

Although the programs are intended to be largely id entical in terms of the rules and incentives across
LDCs, there were two examples of places where the LDCs had some discretion in how they provide

funding: engineering studies and EMs. The motivating factor behind these was the shift in program fiscal
responsibility from the IESO to the LDCs at the start of the CFF, and some LDCs wanted to ensure that
their funding for these enabling initiatives would result in actual energy savings. As a result, they

increased the level of upfront screening and/or modifie d the incentives to promote additional project

work.

When asked if they were aware of other LDCs implementing the programs differently from them, the
most common response was around funding the engineering studies. Interestingly, there were a total of
nine different funding mechanisms mentioned, from 0% funded to 100% funded:

xp

Do not fund engineering studies

Do not fund engineering studies for CHP

Rarely fund studies z case-by-case basis only

Determination of study funding is on a case-by-case assessment

Do not accept studies for the maximum incentive amounts, as consultants often try to max out
the incentive regardless of need

50% funded
50% funded when the study is complete, and the rest is funded once the project is complete
100% funded but only once project is complete

100% funded (this is the original funding mechanism; the incentive amount would be deducted
from the project incentive)
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The recent PSUP redesign process adoptedt he 350 % f unded aftinted afterthbe st udy,

projectj rmreengineenng stutdiesfand did away with the incentive deduction in the original
rules. The evaluators will continue to monitor the impact of the PSUP redesign and whether the new
funding mechanism eliminates most differences in how studies are funded.

There is also some evidence that a few LDCs have eliminated the salary-based option for EMs and only
offer the performance -based option, similar to how IAP incentivizes its EM facilities. This does not
represent a concern; other LDCs seem to use the salary-based option as a way to give more unsure
facilities a taste of the program before encouraging them to move to the potentially more lucrative
performance -based option.

Although LDCs may have unique considerations that they tailor their efforts to, they oft en run into similar
challenges and successes implementing the CFF programs. Many LDCs are part of joint CDM plans,
where several LDCs pool their goals and funding to more efficiently offer the programs and receive
additional collaboration funding. These jo int plans are particularly attractive for small LDCs. Some LDCs
also have formed consortiums where they can meet to discuss the programs or meet through other
industry organizations such as AESP. Since the LDCs are not competing and have similar experiences, the
LDCs will often share findings; the smaller LDCs often rely on the largest LDCs for their expertise in
running less-used, more complex offerings like the Industrial programs.

LDC program differences tend to reflect healthy functional tailoring of th e programs to needs and
resource constraints rather than unintended disconnects between them. Most variations in how the
LDCs implement the programs stem from their unique characteristics, including the size of their
customer base, internal resources, and time spent with the industrial programs. The two examples of
LDC:s tailoring the programs themselves come from places where they were given discretion to
determine how to handle funding.

4.2.2 PROGRAM AWARENESS

Before a customer can participate in a program, a k ey contact at the business must become aware of the
program and be motivated to pursue it for his or her facility. Due to the complex nature of the facilities

and the projects that could fit into the industrial programs, both the LDCs and IAP use direct ou treach to
customers through calls, emails, and in-person meetings. This is both effective and appreciated, with
many participants commenting in interviews on the level of support they received. The long -term upkeep
of those relationships is very important to both LDCs and IAPz all 10 LDCs interviewed in Phase 1 stated
they try to meet with their largest accounts at least once a year, and the IAP staff likewise try to meet with
their far -flung customers in -person whenever possible. This helps the program st aff gain rapport as an
energy advisor to the customer. Direct outreach is the primary method for raising awareness of the
program offerings. The overwhelming majority of LDCs use direct outreach to connect with their
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industrial customers z 95% of LDCs stated that they use direct outreach, and 68% said it was their

primary technique. However, this is not the only technique used. Channel partners and events/trade
shows were the next most commonly used techniques by 76% and 71% of LDCs, respectively. For
primary methods, it was LDC general account managers (L3%), followed by channel partners (11%).

The importance of channel partners, and how engaged the LDC is with them, varies widely. Also known as
trade allies, channel partners are energy technology vendors that sell the efficient products or study
servicesthat can receive incentives. Since they are already meeting with customers and trying to close
deals, they are often valuable in educating customers about programs and helping them through the
process. While 76% of LDCs use channel partners to help drive projects, only 37% have some form of
channel partner/trade ally network to engage these vendors. These networks range from formalized
effort s with training sessions and an annual awards ceremony to an infre quent email distribution list and
are used to increase vendor awareness and engagement (and therefore participation) through

information sharing, training, and recognition . While larger LDCs were more likely to have a channel
partner network, there is still room for network building at all LDC size ranges as shown in Table 15.

Tablel5: LDCs with Channel Partner Networks by Size

Number with Percentage

channel with

Number partner channel

Size - number of eligible customers ~ *® of LDCs networks partners
100+ 5 80%
50-99 2 1 50%
20-49 11 5 45%
10-19 8 2 25%
5-9 1 20%
1 14%

1-4 7
R I T
A few LDCs noted that their channel partner networks were focused on the Retrofit program; three had
even observed their channel partners trying to steer customers away from PSUP to Retrofit so that they
didn't have to deal with the complex requirements. Interestingly, two LDCs said they did not have a
channel partner network because they wanted to remain impartial with vendors in their territory 7 this
may represent an education opportunity, as such networks are general ly open to all interested vendors.

'8 LDCs were asked to estimate the number of customers that would likely be large enough to be eligible for one of
the industrial programs.

E Portfolio Evaluation Results 50



Process Finding 2: Only a little over a third of LDCs have some form of channel partner network,
and several commented that their vendors tend to focus on either CHP or
Retrofit projects.

Process Recommendation Zncourage and help LDCs without channel partner networks to develop them.
Conduct further research to identify the appropriate channel partner networks to develop and leverage into
increased program participation. Compare with trade ally networks establisthin other markets

Some LDCs already have robust networks and utilize regular email updates, meetings, events, and
even awards to build relationships with channel partners. Highlighting existing successes from
those LDCs or giving them the opportunity t o briefly explain their structure as part of a
presentation would provide good examples for other LDCs to implement and more motivation to

do so.

As a related effort, the LDCs and IESO IAP staff should collaborate on developing a list of channel
partners with demonstrated experience and knowledge with process efficiency projects for
PSUP/IAP. Some LDCs commented that their trade ally networks tend to have vendors focused on
Retrofit; most vendors with PSUP experience are CHP vendors and can no longer bring those
projects to the program. LDCs and the IESO IAP staff should make a concerted effort to engage
the vendors who can still participate in PSUP/Process & Systems with large efficiency projects,
which may also help in meeting savings goals after the phase-out of natural gas fired CHP.

Most LDCs believed that their outreach efforts were working: 79% of LDCs said that 70% or more of their
industrial customers were aware of the program offerings. That was backed up by the nonparticipant
surveys, where 75% of respondents had heard of the Save on Energy programs. When asked about
specific offerings, 76% knew about Retrofit options (lighting, HYAC) and 64% knew about process
efficiency/equipment upgrades through PSUP!® Nonparticipants were also segmented into th ree groups
by their savings potential z large, medium, and small z and perhaps unsurprisingly, the large group had
the greatest awareness of all five Save on Energy offerings, as shown inFigure 7 below.

Yseven nonparticipants said they hadnAt heard of Save on
incentives available for particular measures , which explains how the overall awareness for measures could be higher

than for the umbrella program. Other respondents who had heard of Save on Energy were unaware of the  specific

offerings.

E
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Figure7: Nonparticipant Awareness of Save on Energy Industrial Program Offerings
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Almost all large facilities are aware of the PSUP and Retrofit offerings; over 60% are also aware of the
incentives for studies and monitoring equipment. Overall, the EM program had the lowest awareness

from all three segments - only 20% of respondents knew about it, half as many as the next category. The
large segment, which would be best suited for the EM program, still only had a 47% awareness of it. This
dropped dramatically to 8% and 16% for the medium and small facilities, respectively. As only half of large
nonparticipants, and just two of 26 medium nonparticipants, knew ab out the EM program , this
represents an opportunity for additional promotion of the offering.

Interestingly, the medium category had lower awareness than the small facilities for all offerings. It is
unclear what is driving this discrepancy.

Process Finding 3: Nonpatrticipants are generally aware of the Save on Energy programs and
offerings with the exception of the EM program.

Process Recommendation 3acrease nonparticipant awareness of the EM program by raising the profile of the
program.

Despite the EM programAs excellent satisfaction
of large nonparticipants and much smaller percentages of medium and small nonpatrticipants

know about the Energy Manager program. This could be due to fewer m arketing materials, less

attention paid to it in LDC outreach to potential customers, less of an understanding/interest of

the program for some smaller LDCs resulting in little outreach, and/or facilities not knowing to

| ook for an ineentiatea(icuAs omeausi ght t halnk, JFUA
wonder if any rebates are available?j due to the
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more unlikely they woul d t Iziwokderifdn{lincemtivesiarei ng a f a
avai | @herk &re?mafy ways to go after increasing awareness; here are two suggestions:
Include more EM case studies and success stories on the Save on Energy website, and make it
very clear which facilities h aocessetiivygworkedlodringt he E
about. While six case studies on the Save on Ene
the facilityAs efforts, few describe the EMAs ro

the brief highlights. LDCs should also host case studies from their customers on their own
websites where possible.

Many LDCs do not have EMs and/or do not appear to actively promote the program (at least four
small LDCs did not offer it to customers) . Some of that is due to a lack of understanding or
experience with the program , which should be helped by Process Recommendation #1. IESOz or

LDCcollaboration groupszmi ght al so consi der creating a 3tool

and managing the program based on successful LD C experiences (i.e. a factsheet, onepage
printable case studies, even outreach talking points).

4.2.3 PORTFOLIO CUSTOMERXEERIENCE

The participant interviews conducted with the NTG evaluation include a short battery of satisfaction

guestions regardingthecu st omer As experience with the program.

conducted, as shown in Table 16 below.

Tablel6: Completed Participant Interviews by Program

Participant interviews Interviews

PSUP 23
EM-LDC 10
IAP

IAP Retrofit 6

EM - IAP 5
The questions asked on a scale of 0 to 10, with 0 as very unsatisfied and 10 as very satisfied, how satisfied
customers were with various aspects of the program (overall, the application process, the incentive,
IESO/LDC support, and the technical review).Figure 8 shows the average satisfaction scores for each
program and aspect from the participant interviews.
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Figure8: Satisfaction Rating®y Program and Aspect
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These scores are fairly similar to the ones seen in the PY2016 evaluation; the evaluators will continue to
monitor satisfaction ratings to look for longer -term trends. Some of the key takeaways:

} Participants generally were satisfie  d with their experiences with the industrial programs.

} The EM program received the highest satisfaction scores for almost all program aspects, including
overall (seediscussion, Section 5.2.6.1).

} 1AP participants reported the highest satisfaction of an y of the programs for the IAP Process &
Systems incentive (referred to in this report as IAP Capital Incentive or IAP CI); however, in all other
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aspects, IAPCland IAP Retrofit received lower satisfaction ratings than other programs (see
discussion, Section 5.3.6.1 and 5.3.6.2).

The aspects generally receiving the highest satisfaction scores were the incentive, IESO/LDC
support for PSUP and EM, and the application process for the two EM programs.

The aspects receiving the lowest satisfaction scores were the technical review, the application
process for IAP Cland IAP Retrofit, and the IESO support for IAPCland IAP Retrofit (see
discussion, Section 5.3.6.1 and 5.3.6.2).

Each program section featur es a callout box with the satisfaction scores for that program.

4.2.4 PROGRAM OVERLAP ANODOMPETITION

The Save on Energy and IAP offerings operate within a larger environment of incentive programs to

optimize customersA ener gy cdrenllvarations onfarthgmedoorake, t hes e
Ontari oAs energy systems more efficient, but they c:
customer attention and funding. This topic has been elevated in the past year, with both IESO and LDC

staff requesting research into the impact the program overlap has on the CFF industrial programs.

There are three sets of programs that significantly overlap with the CFF industrial programs:

1.  Gas utility incentive programs : Some of the major natural gas utilities in Ontario (such as Union
Gas and Enbridge Gas) also offer conservation funding for energy efficiency projects, overseen by
the Ontario Energy Board (OEB).

2. The Industrial Conservation Initiative (ICI} ICI is a pogram developed by the Ontario government
in 2010 to allow Class A customers (those above 1 MW of demand) to pay their portion of the
Global Adjustment (GA) z part of the electricity commodity price z based on their load
contribution to the five days with highest peak load rather than as a flat rate. The intent was to
encourage conservation from the largest energy users on those days, and users have the ability
to decrease the amount they pay on an annual basis by reducing their load. Customers over 5
MW are automatically enrolled and can choose to opt out; all customers between 1 and 5 MW
and industrial customers between 500 kW and 1 MW can choose to opt in.

3.  Greenhouse gas (GHG) reduction programs: In addition to cap -and-trade, which many industrial
customers participated in, there were several programs funded primarily from cap -and-trade
proceeds offering incentives for GHG reductions. GreenON Industries and TargetGHG were two
of these programs. Cap-and-trade, GreenON, and several other initiatives were dis banded as of
early July 2018.

xp
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The gas utility incentive programs have long existed in the same space. The competition here is generally
seen as minor, and some LDCs and IESO staff have expressed a desire to work together more frequently.
Currently, there is little formal collaboration with the gas utilities and the CFF programs, though individual
LDCs may do joint pilot programs or joint site visits for CHP projects. To be able to collaborate on a
project, the entities must figure out how to stack incentive s without allowing double -counting, and
without muddying the attribution evaluation results.

The ICl and GHG reduction programs, on the other hand, had become a subject of concern for program
managers by the start of the PY2017 evaluation. While overlap with the GHG programs were included in
the research, interview/survey questions, and analysis, the data collected is now out -of-date and is not
included here. The remainder of this section focuses on overlap with the ICI.

Industrial Conservation Initiative

At least one question on ICI was included on every interview and survey conducted for the process
evaluation this year, for a total of 189 open-ended data points. Just over a third had an opinion on
whether ICI affected conservation projects for their cus tomers or facilities. Their opinions fell into four
groups: positive, negative, neutral, or no impact, as shown in Table 17.

xp
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Tablel7:Viewpont s on UCYAs Umpact on Conservation Proj

Positive: ICI helps conservation projects.

1. Conservation projects often reduce demand, so the GA reduction provides an added LDCs: 10 (37%)
motivating factor to the project. Participants: 2 (15%)
2. Conversely, customers looking to reduce on the 5 peaks often look to conservation projects -
it's a reason for them to start considering efficiency. (This was especially true as an interest in
CHP drove many to PSUP).
3. Some customers prefer permanentdemand reductions caused by conservation projects over
short-term curtailments to meet the 5 peaks for several reasons:
a. They cannot interfere with operations (such as for hospitals)
b. They realize that permanent demand reductions are more sustainable for the
business than production curtailment
c. They are wary of the difficulties in forecasting the peaks: ICI was recently opened to a
smaller class of customers and the influx of new participants contributing to the
peaks have made them harder to forecast.
d. Theyare concerned that ICI may not be continued in the future
4. One customer noted that having someone to go after GA avoidance projects was the primary
reason they got an EM.

Negative: ICI hurts conservation projects.

1. Conservation is competing for limited capital funding and staff time at a facility, and often LDCs: 12 (44%)
loses because ICI is more lucrative and requires less paperwork. IAP staff: 2 (67%)
2. Customers that are successful in reducing their GA have much lower electricity costsd this
hurts the payback for conservation measures and weakens the business case.
3. Many customers curtail production or shut down parts of their operations to avoid the 5
peaks. This reduces run hours for energy/demand savings calculations and weakens the
business case. This also means that if the equipment will be off during the 5 peaks, the
customer will be less interested in upgrading it.
4. Customers that are close to the size cutoff for ICI eligibility don't want to drop below the
cutoff, as their electricity bills could increase substantially®®
5. Many customers came to PSUP looking for incentives for CHP to reduce their GA contribution.
Now that CHP has been phased out, there will be fewer customers driven to PSUP.
Projects that are explicitly to reduce peak demand are not eligible for PSUP incentives.

Neutral: ICI has an impact on conservation projects, but how much is not clear.

1. Participants, partial participants, and nonparticipants tended to note that the ICI was very Participants: 9 (69%)
important to them and that it had an impact on their decision -making/project selection but Partial participants: 3
provided no evidence on whether the projects were conservation (i.e. process upgrades) or (60%)
non-conservation (i.e. batteries, demand response). Nonparticipants: 4 (31%)

No impact: ICl is not related to conservation projects.

% There was an example of this in the participant interviews: one PSUP participant managed to reduce t
load from 5 MW to 2.5 MW, dropping them from Class A and costing the facility an additional $300,000 in electricity
costs. Five LDCs listed the ICI eligibility threshold as a barrier for conservation projects.
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1. IClis not a big motivating factor for some facilities, even ones that are required to go through LDCs: 5 (19%)

it 0 they would rather pay the bill than impact operations or prioritize avoidance over other IAP staff: 1 (33%)

efforts. Participants: 2 (15%)
2. IClis not the reason conservation projects don't go through & other barriers are far more Partial Participants: 2

important. (40%)

Nonparticipants: 9 (69%)

The LDCs had mixed opinions on whether ICI helped promote conservation projects or hindered them
with a plurality (44%) voting that the effect was negative. IESO IAP staff (the program manager and
business advisors) likewise tended to believe the impact of ICI on their project pipeline was negative.
Customers z participants, partial participants, and nonparticipants z mostly conveyed that ICl was very
important and had made a big impact on their decision -making and the types of projects they were
looking into. However, it was impossible to tell from most responses whether they would eventually
support conservation projects or divert resources elsewhere, such as to batteries or demand response.

The customer interviews/surveys also yielded robust statistics that provide a sense of the magnitude of
ICI participation:

73% of LDC participants and 100% of IAP participants participate in ICl.95% of LDC EMs are also
in ICI.

31% of nonparticipants patrticipate in ICI (this could be skewed by the fact that the nonparticipant
survey population likely included smaller industrial facilities than the participant population).

Out of the 68 participant and nonparticipant facilities in ICI, 57% curtail at least part of their
production to avoid the 5 peaks. cotailmentoadhurid supp
the value proposition for a conservation measure.

55% of LDC participants in ICl and 69% of IAP participants in ICI responded that the project

included in the NTG interviews was part of their strategy for ICI. This could supportthe 3 posi t i v ej
view, as there appears to be subst artgiaali veyewl &p
those projects were CHP.

While there was no consensus on how much ICI was impacting the CFF programs, it was clear that ICI
participation is prevalent and important to most customers. This is an area that the evaluators will
continue to monitor in future years.

Process Finding 4: Administrators described significant overlap between IESO energy
conservation programs and the Industrial Conservation Initiative (ICI).

xp
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Program staff and participants report mixed opinions on whether the ICI helps or hinders Save on
Energy/IAP projects; some believe that the ICI helps prompt conversations on conservation
projects, while others feel that the ICl is prioritized for funding and effort within facilities.

Process Recommendatiod: Leverage the 1@b spur conversations with customers and use it to market to their
priorities without making the project explicitly about demand reduction.

For example, the permanent reductions in demand caused by an energy efficiency project could
reduce their load dur ing the peaks, help the facility even if the ICI program changes, and enable
the facility to spend less effort trying to forecast the peaks. An EM could also be used to identify

other load -reducing projects.
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S PROGRAMSPECIFIC EVALUATIONESULTS

5.1 PROCES3ND SYSTEMS UPGRADPROGRAMPSUR RESULTS

The Process & Systems Upgrades Program PSUB provides financial support for the implementation of
energy efficiency projects and system optimization projects for facilities that are intrinsically complex and
capital-intensive. Twenty-seven industrial customers completed PSUPprojects in PY2017. Twenty-four of
these projects had undergone technical review and were ready for evaluation when the sample frame for
this evaluation was established on April 1, 2018. Eight of these 24 projects are not included in this report
because they have not been invoiced to IESO by the LDCs.Completing the invoicing process for a project
is a requirement for savings to be reported. Projects completed and evaluated in PY2017 but did n ot get
invoiced will be reported in the PY2018 results once invoiced. Another 11 projects from PY2016 and one
fromPY20l15have been carried oV e.inthisepott thése PY¥2@laprofestsaadv al uat i
PY2016 and PY2015adjustment projects are collectively referred to as the PY2017 sample frame. Figure
9 below shows how the PSUPsample frame comprises projects from PY2015 through PY2017.

Figure9: PY2017 PSUP Sample Frame

2017 2016
(CFF) (CFF)

27 Projects
Completed

23 Projects
Completed

24 3 not ready

for
evaluated evaluation

0 not ready

8 previously- 15

evaluated evaluated for

evaluation

4 not
invoiced &
not reported

8 not
16 Reported invoiced & 11 Reported
not reported
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2015
(Legacy)

25 Projects
Completed

24 0 not ready

previously- 1 evaluated for
evaluated evaluation

1 Reported

5.1.1 PSUPPROGRAM EVALUATIONPPROACH

5.1.1.1 PSUPSanmpling

A census of allprojects was conducted for PSUR This program warrants the census approach because of
the relatively small number of projects, each with high reported contribution to overall Industrial portfolio
savings.However, participation in PSUP has continued to grow throughout the CFF and the increasing
number of projects will likely require the gross and net evaluation to utilize sampling in future evaluations.

Figure 10 illustrates the process of defining the PY2017 sample frame for the PSUPProgram.
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Figure10: Process for Process & Systems Upgrades Sampling & Program Year Cutoff

December 2017 March 31, 2018 April 2018 June 2018

AProgram snapshot defines  APY2017 cutoff is enacted. A EcoMetric submits a draft  AProjects in service starting

initial PY2017 sample LDC project list to IESO for  in 2017 that did not make
frame: projects with Aon April 1, current program  |ESO and LDC review. This  the March 31 cutoff are
reported savings that were ir - snapshot is collected. Any list contains all projects for considered PY2017
service starting in 2017 and  projects where technical inclusion in the PY2017 and  adjustments, and are
have at least one quarter of  review has been completed ~ PY2016 and PY2015 expected to be evaluated
completed technical review.  since preliminary are added adjustment results. later in 2018.

to the sample frame.

APY2016 and PY2015 AFinal LDC project list Averified impacts of PY2016
adjustment projects are confirmed with IESO adjustment projects are
added: projects in service used to true up PY2016
starting in 2016 or 2015 results.

that did not make the prior
evaluation cutoff.

AData collection & analysis
activities commence.

When projects receive annual M& V only (instead of quarterly), an in-service date late in calendar year
2017 resulted in M&V being unavailable until after the evaluation sample frame was finalized on April 1,
2018, as illustrated in the graphic above. These projects are scheduled for PY2017 adjustment evaluation
in Q4 2018.

5.1.1.2 PSUPData Collection

The primary data source for Process & Systems Upgrades projects was M&V reports, equipment logs,
analysis workbooks, and other data and documentation submitted by the technical reviewer in support  of
reported savings estimates. EcoMetric carefully reviewed the application and annual and/or quarterly

M&V reports prepared for each project and facility. This review of project documentation provided an

initial understanding of the efficiency upgrades i mplemented, and just as importantly, how savings from
these upgrades have been estimated.

A thorough review of the measurement and verificatic
EcoMetric to assess the key assumptions and potential areas of un certainty for each PSUPproject. In the

rare instances where assumptions were undocumented or appeared inconsistent, EcoMetric flagged

them for further investigation. Similarly, if key parameters that would affect the observed savings of the
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project were n ot included in established savings estimates, EcoMetric gathered these values and
incorporated them into the gross verified savings calculation.

Gross savings verification methods largely depended on the technology types inc luded in the PSUP
efficiency project and were customized on a project -by-project basis. EcoMetric first determined if the
savings claim was valid based on information gathered during the data collection stage, including on -site
visits. EcoMetric re-calculated savings using the parameter inputs validated or adjusted during the data
collection phase. For projects where less than a full year of M&V had been conducted at the time of
analysis, EcoMetric annualized savings according to the project parameters and available M&V data.

5.1.1.3.1Gross Savings Verification for CHP projects

The CHP projects had a fairlyconsistent approach to the analyses. It was established whether the
installation of the CHP offset the electrical consumption of any equipment. In almost all cases, the
baseline was zero due to there being no difference in the facility operation after the installation. There
were a few instances of the baseline being positive due to a piece of equipment being taken offline or
replaced due to the CHP installation. Such was the case for a project that replaced a standard mechanical
chiller with an adsorption chiller which ran its vapor compression cycle off waste heat produced by the
CHP instead of an electric compressor. There was at least a full quarter of data for each of the CHP
projects, oftentimes more. For projects that did not have a full year of M&V data, the quarterly data was
extrapolated into an annual year, and then adjustments were made based on planned shutdowns.

5.1.1.3.2Gross Savings Verification for other prgcts

PSUP projects evaluated outside of CHPs included: compressed air, air conditioners, controls, and VFD
projects. Most projects contained at least a quarter of baseline measurement data, and a quarter of post
retrofit metered data. Non -routine adjustme nts included making changes to the power consumption
based on changes in production, changes in occupancy, or building additions that would affect the load.
Oftentimes metered data was already collected as a power measurement, negating the necessity of
applying an average power factor and voltage to the interval data. Metered power measurements are
preferential to interval amperage measurements given their higher accuracy of true interval power
consumption of a piece of equipment. The process of applying e quations to convert amperage to power
canbeseeninFigurellbel ow, a screenshot of one of EcoMetri cAc
specific calculator was taken from the evaluation of a PSUP project that installed new compressors and
updated sequences of operations for existing compressors.
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Figure11: EcoMetric Custom Project Calculator

EcoMetric Consulting IESO Industrial Verification - Custom Project Calculator

RAW DATA & ANALYSIS

AC single phase kilowatts to amps calculation

The phase current | in amps (A) is equal to 1000 times the power P in kilowatts (KW), : Variable Description Units Voltage Power Factor

Phase current Amps Comp 1 339.55 074
divided by the power factor PF times the RMS voltage V in volts (V): 1000 W 10 kw conversion |W/ku Comp 2 337.73 082
, [ Power kW Comp 3 333.88 087

Iy = 1000 % Pyeyyy [ (PF X Viyy) PF Power Factor unitless Comp 4 328.01 081
v Voltage Voits Comp 5 346.46 054

Line to Line Voltage|Volts Dryer 1 346.46 054

AC three phase kilowatts to amps calculation -t
Dryer 2 345.67] 0.86

Single Phase Power Calculation

|= 1000 « P/(PF + V')
P = (L« PF + V)/1000

Calculation with line to line voltage
The phase current | in amps (A) is equal to 1000 times the power P in kilowatts (KW)
divided by square root of 3 times the power factor PF times the line to line RMS voltage

Three Phase Power Calculation
Vi in volts (V)

Iiay = 1000 % Py / (V3 % PF % Vi 1 vy)

1= 1000+ P/(v/3 = PF +V;_;)
P = {1+ /3% P + V)/1000

Date Hour Comp 1 Usage (kw) Comp 2 Usage (kw) Comp 3 usage (kw) Total (kw) Date  Hour Comp1AvgAmps Compl -kw Comp2AvgAmps
1u

3/9/2016 2319 5101 9.36 83.55 4/5/2017 0 270 118 64.70
3/9/2016 12 3085 3870 1350 3304 4/5/2017 1 272 119 5887
3/9/2016 13 3148 64.98 13.64 110.10 4/5/2017 2 273 119 67.03
3/9/2016 14 3051 46.16 13.53 90.20 4/5/2017 3 272 119 6851
3/9/2016 15 3088 6261 1346 106.95 4/5/2017 4 272 119 63.89
3/9/2016 16 3148 64.59 13.41 109.28 a/5/2017 5 273 119 48.26
3/9/2016 17 3108 84.32 13.45 108.85 4/5/2017 6 272 119 5.20
3/9/2016 18 3137 6448 1341 109.25 4/5/2017 7 056 024 6254
3/9/2016 19 3134 6443 1334 10811 4/5/2017 3 048 021 7073
3/9/2016 20 30.96 63.20 13.49 107.65 4/5/2017 9 047 0.21 69.72
3/9/2016 21 3141 84.21 13.38 109.00 4/5/2017 10 047 0.21 7212
3/9/2016 22 3038 59.10 1351 10299 4/5/2017 1 048 021 7165
3/9/2016 23 31.29 17.62 13.38 62.29 4/5/2017 12 0.47 0.21 £9.83
3/10/2016 1] 16.39 6158 13.42 91.40 4/5/2017 13 047 0.21 63.42
3/10/2016 1 025 6466 1325 7817 4/5/2017 14 047 021 5229
3/10/2016 2 025 65.06 1332 78.62 4/5/2017 15 047 021 5383
3/10/2016 3 0.25 £4.85 13.25 78.35 4/5/2017 16 0.21 0.09 448

In this example, the compressors were metered for a year prior to the installation of new variable speed
compressors, and a year after the new compressors were installed. Spot measurements were taken to
determine the instantaneous power factors and voltages. The metering data was collected in amps, and
using the average power factor and voltage, converted to hourly power consumption.

5.1.2 PSUPTRACKING SYSTEM & RRERAM DOCUMENTATIONREVIEW RESULTS

Tracking system data and program/project documentation for the PSUPprogram was provided by the
Technical Reviewer In general, the documentation was thorough and allowed for a robust verification of
energy and summer peak demand savings.

5.1.3 PSUPGROSS VERIFIED SAGIS RESULTS

PSUPprojects can be divided into two general categories: behind -the-meter generation (BMG) pr ojects
and energy efficiency (EE) projects.Realization rates across PSUPproject categories are relatively close to
100%, ranging between 98.8% (2016 BMG) and 111.2% (2017 EE).PSUPproject -level energy RRs range
from 168.5%to 93.5%. PSUPproject -level peak demand RRs range from 283.8% to -379.0%. The project
with the -379% demand re alization rate was reported to have a demand increase but was verified to have
significant demand savings.
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Table18: PY2017PSURGross Verified Savings Results

Gross
Energy
SE[efS
(MWh)

# of Energy
Tvoe Projects Realization
yp Evaluated | Rate (%)

Framework/Project

Gross

Summer .
Persistence
Peak

Demand of Savings

Savings LAty

(MW)

G 10 99.2% 4,749 0.57 100%
EE 6 1112% | 10,837 2.25 100%
6

2016 Adjustments

BMG 7 98.8% 37,034 4.98 100%
EE 102.7% 14,829 2.42 100%

7
2016 Adj. Total 99.9% | 51,863 100%

2017 Total

2015 LegacyAdjustments
BMG 1 104.8% 9,691 0.79 100%

0 va - : n/a
2015 Adj. Total 104.8% | 9,691 100%
GRAND TOTAL 101.9% | 77,140 | 11.00

Measurement and

PY2017 PSUP gross verified energy savings are 101.9% of reported savings.
verification activities and technical reviews are generally resulting in highly accurate estimates of energy

savings.

Two PSUP projects were reported to have summer peak demand increases
following the technical review stage but were verified to have summer peak

demand savings in the savings audit.

Finding 5:

} Itwas unclear how the technical reviewer reached the conclusion of a summer peak demand
increase for these projects.

Recommendation6: Ensure the technical reviewer accurately calculates and reports summer peak demand
savingsas defined by the IES@r all PSUP projects.

} While the focus of the CFF is on energy savings more so than demand savings, accurate demand
savings are integral for cost effectiveness analyses, as well asbulk system and local planning.
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Finding 6: Several PSUP projects relied on spot measurements as short as 90 minutes to
extrapolate a year of data.

Spot measurements were a program requirement on equipment that used current transducers
instead of kw meters to collect the instantaneous power factors and voltages. There were
instances throughout the program where a piece of equipment did not have a metering period
and spot measurements were used. A dayor less of spot measurement data can be insufficient
as a basis of extrapolation if the equipment be ing metered would have a seasonal or even daily
variations such as a chiller pump.

Recommendation?: In the case where measurement data is unavailable, interviews with the participstmbuld

be conductedand nameplatedata should berecordedto inform the technical reviewer and allow the
development of an annual profile with inputs from the spot measurements, in lieu of extrapolation of brief spot
measurement data.

Recommendation8: Theimplementershould always meter equipment using kW meters.

KW meters would save both the implementers and evaluators time in converting amperage
reading into power readings and would be more accurate as the power factor and voltage for a
piece of equipment will vary with different modes of operation. Applying an a verage voltage and
average power factor to interval amperage data will not have the same reliability as true power
measurements.

BMG projects are typically larger in size, and account for 94% of verified gross energy savings in the PSUP
program. The average energy RR forPSUPBMG projects (99.5%)is slightly lower than for EE projects
(106.19%), as shown in Table 19 below. For demand savings, EE projects have a significatly higher average
RR(1,196.8%)where BMG projects have an average RRof (99.6%). The average demand RR for EEPSUP
projects is extremely high due to two projects that had reported demand increases that were verified to
have demand savings.

Tablel19: PSUPRealization Rates by Project Type

Average
Project Type | Energy RR Average Demand RR

99.9% 96.6%
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5.1.3.1 PSUPPerformance againstAnticipated Savings

PSUP program rules specify that project incentives

performance after one year of M&V against anticipated savings calculated before the project is installed.
As shown in Figure 12,9 out of 31 PSUP projects exceededor met their anticipated savings . Of the 18
BMG projects in the PSUP program, only one project exceeded its anticipated savings. Meanwhile, eight
of the 13 PSP EE projects exceeded anticipated savings, with several far exceeding anticipated savings.
Overall, the PSUP projects evaluated in PY2017 achieved1% of their combined anticipated savings . This
suggests success in calculating anticipated savings, as wellas strong performance of the projects once in
service.

BMG PSUP projects that failed to meet anticipated savings fell short for reasons including:

Lower than expected facility electrical demand for a CHP system in the performance period,
resulting in mu ch lower than expected operational hours at peak capacity; and

Several unexpected shut-down periods after the in -service date for a CHP system
Figurel2: PSUPSavingsPerformanceResults

300%
250%
200%

150%
100% -
50%
0%
W w
W w

5.1.4 PSUPNET VERIFIED SAVINGESULTS

Total net first-year energy savings for PSUP projects evaluated in PY2017 are70,433 MWh, 91.7% of
gross verified savings. Net demand savings for PSUP total 9.95 MW. Free-ridership is 8.3% and spillover
directly attributable to the program is  0%. Thesecomponents of NTG are described below Table 20.
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Table20: PY2017PSURNet Verified Savings Results

Net First-Year Net Summer Peak
Energy Savings Demand Savings
(MWh) (MW)

# of Projects
Evaluaed

Framework/Project Type

2017
BMG 10

94.0% 4,458 0.53
95.5% 10,316 2.11

2016 Adjustments
BMG 94.3% 34,916 4.70
76.0% 11,731 1.87

2015 LegacyAdjustments
BMG 93.0%

0.73

9,013

n/a

2015 Ad; Total _ . om

Free-ridership - BMG projects on the whole had larger average savings than EE projects, but they varied
widely from small multifamily projects to large -scale installations in excess of 10,000 MWh. Especially for
the larger BMG projects, interviews revealed that the decisio n-making is more likely to be made
independent of IESO/LDC program incentives. While the energy cost reductions and program benefits
were viewed favourably by the BMG project interviewees, these large projects were, on average, more
likely to be implemente d without program incentives.

Spillover z While there was no spillover credited to PSUPthrough the interviews, there was significant
spillover identified during the PSU P interviews. Overall, 30 out of the 31 PSU interviewees indicated that
they have completed or plan to complete additional projects through the PSU or other LDC programs.
However, in all cases the customers expect to receive program incentives from their LDCs for these

! BMG and EE ratios are for illustration purposes only. NTG ratios are calculated each program year for the
evaluation sample and applied to the population of each program. For the PSU program, each project received its
own NTG ratio.
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projects. While this cannot be counted as spillover for PSUR it shows the value that PSUP plays in
encouraging continued project activity for its customers.

5.1.4.1 Total CFF PSUP Net Savings

Figurel3: Total CFF PSUP Net Figtar Energy Savings

— 2016 adjustments

Net First-Year Energy Savings
(MWh)

2016 2017

As part of the CFF framework, the PSUP program has achieved72,818 MWh of net first-year energy
savings, representing 89.4% of gross verified first-year energy savings.Eighteen PSUP projectsthat were
implemented in 2016 have been evaluated and reported through PY2017 , totaling 58,044 MWh net first -
year energy savings. 2016 adjustment projects, those that were implemented in 2016 but evaluated in
PY2017, account for 46,647 MWh of net energy savings? 80% of the total PSUP net energy savings
achieved through the CFF to date. PSUP projects tend to be large and complex, often demanding more
time to be technically reviewed and made ready for evaluation than projects in the rest of the  industrial
portfolio.

The 16 PSUP projects implemented in PY2017 and evaluated in PY2017 had 14,774 MWh of net first-year
energy savings PSUP net firstyear energy savings increased30% YQY in PY2017Zompared to the 11,397
MWh net first -year energy savings achieved and evaluated in PY2016.Only 4 PSUP projects were
implemented and evaluated in PY 2016, compared to 16 in PY2017. While the net savings per project has
declined YQY, patrticipation in the program has increased.

100% of energy savings achieved through the PSUP under the CFFpersist through 2020 .
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5.1.5 PSUPCOST EFFECTIVENESSIRILTS

As shown in Table 21, PSUPis cost effective in PY2017 from the PAC test perspective using a benefit/cost
threshold of 1.0 %. However, the PSUPprogram fails to meet the benefit/cost threshold of 1.0 under the
TRC test. Costhenefit assumptions are included in  Appendix F: CodEffectiveness Assumptions.

Table21: PY2017PSURCost Effectivenedesults

TRC
TRC Costs TRC Benefits PAC Costs PAC Benefits LC $/kWh

$18,945,012 $10,264,703 0.54  $7,951,054 $12,775,809 1.6 0.05

At the project -level, the average TRC of BMG projects in the PY2017 PSUP was just 0.16zourteen of the
21 CHP projects that were installed through the PSUP were in multifamily residential apartments. The
CHPs in these apartments were mainly installed to offset the domestic hot water thermal load. This is not
an ideal situation to utilize a CHP system. Ideally, a CHP by nature of the system increases in usefulness
when there is a large thermal and power load to fulfill. Such was the case for the lone CHP project in IAP
described in Section5.3.5.

The total present value of avoided natural gas benefits for PSUP BMG projects implemented in

PY2017 is-$4.05M. CHP projectswhi ch made wup the majority of the pr
in increased natural gas consumption and the high cost of supply for the gas outweighed the avoided

cost of electricity generated by the units. As such, 3Javoided natural g,as bene
representing the additional costs incurred to power the CHP units with natural gas. The cost of natural

gas supplied to these units proved detrimental to the TRC ra tio of PSUR These costs are inflated due to

the out of date avoided costs of natural gas in the current CE Tool . (See Recommendation #4).

2 PSUP cost effectiveness andysis includes benefits and costs from PY2017 PES PSUP claims.
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5.1.6 PSW PROCESS EVALUATIONEBULTS

EcoMetric observed two findings for this program,
related to two topics:

Program redesign
CHP phaseout

Each of these are described in more detail below.

5.1.6.1 Program Redesign

The LDCs and IESO recently completed a program
redesign process through the Business Working
Group, which made a number of changes to PSUP
in order to streamline and simplify it in response

to LDC and customer feedback. The revised rules
were posted on Apr il 6, 2018 and went into effect
one month later.

Major changes from the program redesign include:

PSUP Participant Perceptions

Number interviewed: 23
Percentage that intend to participate with a Save on
Energy program in the future: 91%

Satisfaction scores
(0 = very unsatisfied, 10 = very satisfied)

m Overall satisfaction

m The application process
m The engineering study
® The incentive

m [ESO/LDC staff support
m Technical review

0.0 5.0 10.0

1. The project type was simplified to either energy efficiency or generation , and small capital projects

were eliminated . Projects must deliver 300 MWh of savings (revised from 100 MWh for small and

350 MWh for standard projects). This increase is due in part to the acknowledgement that many

EE projects can go through Retrofit z this keeps PSUP to the largest projects.

2. An opportunity for overperformance was added z the incentive is the lower of 70% of eligible

costs or 3the product

of the EI| eappedatt20%ofthesSavi ngs

Approved Amount f The Approved Amount is the esti

application is approved.

mat ed

3. The preliminary and detailed engineering studies are collapsed to a single Engineering Feasibility

Study, which is still required to do a project.

4. The contract length is shortened to four years for energy efficiency, four years for generation

worth less than $1 M in incentives and kept at 10 years for generation more than $1 M in

incentives.

5. The M&V period is shortened to one year, but the customer must maintain data for the duration

of their contract for

the LDCsA right to audit.
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6. The engineering study funding is revised so that 50% of the incentive is paid when the study is
completed, and the remaining 50% (up to $50,000) is paid if the project is submitted for
implementation within 12 months of the study being approved.

7. The upfront process for calculating incentives is revised. Originally, the savings and the incentive
were estimated upfront during the application review process; as long as the project kept within
80% of the estimate, it received the incentive. Now, while savings and the incentive are estimated
upfront, the actual incentive amount is determined based on the first year of M&V.

The rules were also reorganized to be easier to follow; the overall effort had the eff ect of reducing the
rules document from 50 pages to 25. In addition to the program rules, there were several periphery
documents also revised after the redesign, including:

The customer contract (called the participation agreement), which was revised with the new rules
and streamlined substantially, bringing t he page count from over 70 to around 20.

The application workbook
Several LDGfacing materials, including a program guide and customer selling points.

Several of these adjustments were also discussed in the Phase 1 process evaluation®, including revising
the engineering study funding mechanism (Preliminary Recommendation #2), adding an
overperformance incentive, and shortening the participation agreement (Preliminary Recommendation
#4).

Since this evaluation covers projects completed in PY2017, the customers did not experience the effects
of the redesign, and thus the interviews and satisfaction represent perspectives on the original set of
program rules. IESO is allowing existing PSUP applications (either submitted or approved, but before
contracting) to be converted to the new program rules. ?* After May 7, 2018, all new studies or projects
followed the new program rules. While it is possible that the PY2018 evaluation will start to see the effects
of the redesign z particularly with the two -step NTG surweys, which will interview the customer shortly
after contracting z projects submitted in mid -2018 are unlikely to complete the required M&V to be

%3 please find the Phase 1 Process Evaluation Results in the PY2016 IESO Industrial Evaluation Report here:

http://mwww.ieso.cal -/media/files/ieso/document -library/conservation/emv/2016/2016 -industrial -programs -
evaluation-report.pdf?la=en

“3pr ogram and Systems Upgrades Preo,gjr aGmo rsuBlasisApHil8p?D18Ene nt at i
Accessed at: http://www.ieso.ca/ en/sector -participants/conservation -delivery-and-tools/conservation -e-
blasts/2018/04/program_--systems-upgrades-program -rules-implementation -update

E
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included in the evaluation until PY2019. As a result, it may be several years before the full effects can be
felt.

Some of the indicators IESO expects to see and the evaluators can study in future work include:

An increase in large efficiency PSUP applications relative to preredesign
Decreased administrative costs for the LDCs

An increase in study-to-project conversion rates

An increase in customer satisfaction

The evaluators will continue to monitor the effects of the redesign throughout the remaining years of the
CFF. The redesign is intended to remove or reduce several major customer pain points, such as with the
participation agreement. One of the largest customer complaints is around the application review
process, and it is not yet clear to what extent this process has been streamlined by the changes
(particularly #7 in the list above). The crux of the issue is not the application requirements themselves z
those seem to be at least mostly understood and accepted z but the amount of time and effort spent
with information requests (IRs) to provide the Technical Reviewer with enough data. If an application does
not have enough data for the Technical Reviewer to estimate savings within a certain degree of
confidence, the reviewer will request additional data in the form of IRs. This could be because an
application itself was deficient, or the project is unig ue enough that the data was not included as a
requirement on the application.

The subsequent back-and-forth can take a substantial amount of time; anecdotes from interviews
suggest that a fair number of PES claims originate from projects where the custome r pulled out if the
application process was taking too long. The application review barrier is an even larger source of
customer complaints for IAP, where the projects may be more complex, there are fewer CHP projects,
and the facility is more likely to pu t together the application rather than relying on a consultant or vendor.
This iscovered in more detail in Section 5.3.6.2

Process Finding 5:  The application review process remains a major customer pain point for
PSUP.

Process Recommendation 5 (PSUP/IAR)velop measurespecific applications or accompanying guidance to
limit the number of information requests (See also Recommendation 13, Secta®6.2, for IAP).

The technical reviewer should determine what types of data they often request in IRs and
whether the data was missing or not requested in the application.

xp
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IESO should then consider revising the application, developing an application amendment, or
including more detailed guidance as an accompaniment to the application based on this review.
Making the applications or guidance measure -specific for the most common 4 -5 measures would
also ensure that relevant information is captured upfront for each. This would ultimately sav e
both Technical Reviewer and customer time from having to track down additional unexpected
information.

The PSUP and IAP application processes are similar; this recommendation is repeated for IAP in
Section 5.3.6.2

Natural gas-fired CHP was phased out as an eligible measure for PSUP and IAP incentives on July 1, 2018.
The definition of BMG was adjusted to exclude fossil fuel -fired CHP, leaving BMG based on byproduct
heat of fuel from the facility, in a ministry directive released October 2 6, 2017.% The motivation was the
increase in GHG emissions due to increased natural gas use at facilities implementing CHP; the PY2016
impact evaluation found that PSUP resulted in a net increase of 20,322 tonnes CO2e from its CHP
projects.

Interviews from the Phase 1 process evaluation, which occurred before the phase -out was announced,

revealed that IESO and the LDCs were already aware of rumors that CHP would no longer be incentivized.

At the time, four LDCs stated that the majority or entirety of their industrial pipelines were CHP andlosing

that as a measure would effectively eliminate their chances of hitting their goals. When the

announcement was made, the evaluators added a quest.i
concerned the LDC was with hitting their CDM goals without CHP. The wide range of responses is shown

in Figure 14; an answer of one meant that the phase -out was not a concern at all, and 10 meant that it

was a large concern.

®3Amendments to Ministerial -DeremcEhengyAPl anngOfil7om Obeohb
Accessible at: http://www.ieso.ca/corporate -ieso/ministerial -directives

E
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Figure14: Degree of Concern from CHP Phaggit to Hitting LDC Goals
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Looking at the responses in rough thirds z not much of a concern (1 z3), somewhat of a concern (4z7),

e}

and a large concern (8z10) z there are slightly more respondents in the first category ( 37%) than the
other two (31%z32%). While the LDCs less concerned about CHP tended to be the smaller ones that
either have little opportunity for CHP or are already ahead on their goals, thos e stating it was a moderate
or large concern were a mix of small, medium, and large LDCs.

LDCs for which the phase-out did represent a concern must develop alternative strategies to meet their
goals. When asked about their strategies, doing more projects through Retrofit was the most common
response followed by efforts to promote specific measures (i.e., compressed air, refrigeration, and other
energy-intensive equipment). Other responses included focusing more on the EM or M&T programs,
promoting non -gas behind -the-meter generation, or accelerating the timelines for CHP projects to get
them in while still eligible. Although only two LDCs mentioned accelerating CHP as a key strategy, the
massive uptick in applications just before the July 1, 2018, deadline indicates that this was a tool
employed by more.

A small number of program participants mentioned the phase -out during their interviews this year. Four

asked that the deadline be extended when asked J3how
said their company did not plan to participate again in the future (compared to  92% of their PSUP peers)

because CHP was no longer eligible. Two participants seemed to think that the entire PSU program was

being terminated, not just the natural gas -fired CHP. One nonparticipant also mentioned the CHP phase -

out.

The CHP phaseout affected LDCs differently; some are taking steps to make up an anticipated savings
shortfall, while others did not view it as a challenge. Several participants z and even nonparticipants z
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mentioned the phase -out; however, a small number of participants seemed to think that the entire PSUP
was being terminated.

5.2 ENERGY MANAGER NOMNCENTED MEASURESMERESULTS

5.2.1 EMNON-INCENTED MEASUREDESCRIPTION AND EVAIATION APPROACH

The Energy Managerprogram subsidizes the salary of a trained energy manager to work directly with
participating facilities to find energy savings, identify smart energy investments, secure financial
incentives, and unleash competitive advantage. Energy managers can identify capital improvements that
are eligible for incentive payments through PSUR IAP Retrofit, or IAP Capital Incentives. Savings from
these projects accrue to, and are evaluated in, the program that incents the improvement.

Energy managers are also expected to identify and implement non-incentedimprovements for the
organizations they support. Since 2016, Energy Manager contracts require that 10% of the savings goal
be achieved through non -incented improvements. This is a red uction from the 30% requirement in place
previously. These non-incented projects are the focus of the Energy Manager evaluation conducted by
the EcoMetric team. Non-incented Energy Manager projects from commercial LDC accounts, industrial
LDC accounts, andtransmission -connected accounts were evaluated together. This section of the report
discusses the evaluation methodology and findings across all types of accounts because the EcoMetric
team did not calculate separate realization rates for LDC participants and transmission -connected
accounts. The gross and net verified savings values presented in this section of the report focus on LDC
accounts.

The number of Energy Managers with non -incented savings claims and the aggregate energy savings
claimed both increased significantly from PY2016 to PY2017. Many of the Energy Managers added in
2017 did not record any non -incented savings in PY2017 because of the timing of their contract start
date so we expect program volume will continue to increase in PY2018. The measures implemented in
PY2017 were as diverse as the industry across the province and included upgrades to compressed air
systems, mining equipment, chilled water plants, fans, pumps, lighting, and refrigeration. Energy
Managers and the program technical reviewer classify non-incented measures into different category
types. Table 22 shows the distribution of projects and reported energy savings by measure type. The
prevalence of operation and maintenance (O&M) and optimization measu res is an important theme in
the gross verified savings calculations and estimates of measure life.
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Table22: Distribution of Nortincented EM Projects and Savings by Measure Type

Measure Type Reported Savings (%)

Optimization 98 50%

Equipment Upgrade 105 28%
O&M 47 14%
Other 13 5%
Behavioural 59 2%
Missing (Unclassified) 13 1%

Conservation 1 1%

2017 EM TOTAL 336 100%

The evaluation team noted an increase in the level of complexity of the non -incented projects completed

by Energy Managers in 2017. The 2016 noni hcent ed pr oj ects i ncthandrgd a f ai
fruitj measur es s uc-intersity Discbarge (elID)dighting to L&ED or ¢hangirg

schedules to avoid lighting and ventilating empty areas. In 2017, we observed an increase in optimization

and O&M projects where EMs made adjustments to the core business process to reduce energy

intensity .

5.2.1.2 EM Sanpling

The sample frame for the 2017 impact was all participating organizations with reported kWh savings in
the implementer program tracking data on April 1% (n=58). EcoMetric used the participating organization
as the sampling unit for the non -incented Energy Manager gross impact evaluation. EcoMetric selected a
sample of 17 participating organizations for the impact evaluation. Each of the organizations with over
1,000 MWh of reported savings (n=14) were placed into a certainty stratum and a random sampl e (n=3)
of the remaining organizations (n=44)with reported savings less than 1,000 MWh were selected to
complete the sample. For each sampled organization, EcoMetric reviewed all completed non -incented
measures with reported kWh savings z both those that received a technical review and ones that did not
receive a technical review. The reviewed measures in the sample accounted for 68.2% of the first -year
energy savings in the sample frame and the measures that did not receive a technical review accounted
for the remaining 31.8% of the reported energy savings in the sample. The evaluation sample included

% Includes all measures completed in PY2017. Measures that were not technically reviewed or invoiced before the
sample cutoff date are not included in the savings reported in this evaluati on report.
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79.4% of all reported PY2017 non-incented savings. Because such a large share of the program savings
was evaluated the sampling error was limited. The reported and verified gross energy savings were also
well-aligned so the relative precision of the energy real ization rate was just +0.6% at the 90% confidence
level.

The primary data source for non -incented Energy Manager projects in the gross impact evaluation

sample were the program tracking data, calculation workbooks, and other supporting d ocumentation
submitted by the participating organizationAs ener g\
interviews and supplemental data requests to the energy managers in the sample. No site inspections

were conducted for the PY2017 evaluation.

IESO retainsan independent implementer to perform technical reviews of a subset of non -incented

savings claims and track the progress of Energy Managers towards their goals. The implementer reviews

at least 30% of the non-incented projects submitted by ea ch Energy Manager annually and typically

focuses their reviews on projects with the largest energy savings. For projects receiving a technical review,

the technical reviewerAs calculations, notes, and ac
of the reported savings estimates. EcoMetric also reviewed the quarterly and annual term reports

prepared by the implementer for each sampled participant. The intent of this initial review is to gain a

detailed understanding of each upgrade and how it sa ves the facility energy.

For projects that were not technically reviewed, no supporting calculations or documentation had been
submitted to the implementer , the LDC, or to IESO. In these cases, EcoMetric requested the supporting
documents directly from th e Energy Manager for review. For the most part, energy managers were able
to provide the requested information and were very responsive to technical questions about project
details. In a few cases, supporting documentation from the technical review was not available until very
late in the evaluation period. This left only a matter of days for the EcoMetric team to interface with the
energy managers and limited the depth of review possible by the evaluation team.

The EcoMetric team noted a definite improvem ent in the quality and transparency of the energy manager
and technical reviewer savings calculations. Compared to PY2016, more projects utilized data driven
methods in the spirit of IPMVP Options A, B, or C and fewer projects relied on engineering calcula tions
based on equipment sizes and estimated operating conditions. Billing analysis projects were almost alll
completed using the RETScreen software packages as opposed to the mixture of Excel models observed
in PY2016.

For many projects in the evaluation sample, the fact that the verified savings analysis occurred 3-6
months after the technical review afforded the EcoMetric team with additional consumption and trend
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data that was not available to the implementer during the technical review (becauseithadnAt happened
yet). EcoMetric worked with Energy Managers and LDC representatives to gather the latest billing data,

production data, and other key parameters measured by facility energy management systems for use in

the savings analysis. In some cases, EcMetric could gather more granular data (hourly or daily) than was

used in the EM or technical reviewer calculations, which allowed for more accurate estimates of the

summer and winter peak demand impacts.

Each ofthe 144 measures completed by the 17 participating organizations in the non -incented sample
were analyzed separately. The level of rigour of the EcoMetric analysis was consistent with project size.
Many of the larger projects were completed using regression analysis to compare the facility loads or
loads from a specific process within the facility. Weather was used as an independent variable for several
upgrades to military and educational organizations.

5.2.2 EM TRACKING SYSTEM BROGRAM DOCUMENTATIREVIEW RESULTS

The establishment of ex -ante savings for the non-incented Energy Manager projects required careful

communication between EcoMetric, IESO, the implementer , and the LDCs.Section5.2.1.2discusses the

development of the sample frame for the impact evaluation activit ies. EcoMetric relied on the program

tracking data maintained by the implementer as the system of record for the reported savings on a

project basis. Key elements of the program tracking data are listed below along with observations and
recommendations. ItAs i mportant to note that the intended pur
process is to assess each Energy Manager As perfor mar
does not perfectly align with programmatic reporting needs of IESO.

Finding 7: Energy Manager program tracking data for PY2017 was very similar to PY2016. It is
somewhat less reliable than the data tracked for the other Industrial programs and
showed minimal improvements in PY2017.

The reported kWh savings values for non-incented Energy Manager projects were generally
reasonable. In some cases, EcoMetric interviews with EMs and technical reviewers revealed that
the savings claims were deliberately conservative to ensure that estimates were not over -stated.

Peak demand savings claims were less reliable. For many projects with kWh savings, the peak
demand impact was reported as 0 kW. For some projects, the savings profile of the measure was
exclusively off-peak so zero was the correct value. More often, it appears that pe ak demand
savings just was not calculated by the EM or the technical reviewer. For other EM projects, the
peak demand savings estimate stored in the tracking data was equal to the change in the
connected load and was not discounted to reflect coincidence w ith the system peak.

xp
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The BYProject CostsA field in the program trackin
involved capital upgrades but were assigned $0 of project cost. Other projects were just changes

to equipment settings, so the only re al cost was the Energy Manager salary, which is tracked

elsewhere. The difference between zero and missing is important because patrticipant cost is
included as cost in the TRC test. Uf participant
costs and the TRC ratio for the program will be overstated. For some projects in the evaluation

sample, EcoMetric obtained more accurate cost information, but this data collection really needs

to be a point of emphasis for energy managers and technical reviewers

Several issues were identified with unique identifiers (iConlID) for participating organizations.
Measures were recorded twice under both Alectra and EnerSource due to the acquisition. We
also found energy managers with measures recorded under different iConlID values because of
transposed digits.

Measures were recorded as non -incented, but also showed incentive amounts.

Recommendatior®: Energy Managers and technical reviewers should include participant cost information as
this information is critical forprogram tracking and evaluation purposesThis information should be entered
into tracking databases and supported with invoices and other documentation.

Recommendationl0: Require that all key tracking parameters (iservice date, project cost, kWh, k&hd EUL)
are completedfor all measures and that zero values actually reflect the absence of participant cost or peak
demand savings.

5.2.3 EM GROSS VERIFIEDWANGS RESULTS

EcoMetric reviewed the available documentation and prepared questions prior to reaching out to the
Energy Managers in the sample. For 16 of the 17 organizations in the evaluation sample, EcoMetric
conducted an engineering phone interview with the Energy Ma nager z or Energy Managers in the case of
organizations who had different EMs across different facilities. For one organization the original Energy
Manager had left the company and no new Energy Manager yet hired so the discussion was with a
supervisor in the organization who was familiar with the measures. These meetings were used to ask
guestions about the savings calculations and request updated or additional trend data for the verified
savings analysis.

Table 23 shows gross verified energy savings for the LDC Energy Manager nonincented measures in
PY2017.Overall the measures achieved an energy realization rate of 95.3% and resulted in 41,503 MWh
of first-year energy savings.Measurement and verification activities and technical reviews are generally
resulting in highly accurate estimates of energy savings in the program . About 63% of these savings had
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an EUL of enough years for the measure to persist to 2020. The sections below include detailed
descriptions of verified results.

Table 23: Energy Manager Gross Verified Savings Results

# of Gross Summer
Measures | Realization Gross Energy Peak Demand Persistence of
Program Year Evaluated | Rate (%)%’ Savings (MWh) Savings (MW) Savings in 2020

Energy Manager Non -Incented (EM)

2017 281 94.3% 29,476 3.98 56%
2016 Adjustments 157 97.8% 12,027 2.07 81%

Table 24 provides the realization rates by stratum for the non -incented Energy Manager projects
completed in PY2017.

Table24: PY2017Non-Incented Eergy Manager Realization Rates by Stratum

Stratum Energy RR Demand RR
No Technical Review 91.2% 129.9%

Technically Reviewed 95.3% 92.1%

Fgure 15 shows the project -level savings results for the two strata of non -incented Energy Manager
projects. The reported savings estimate from the program tracking data is on the x -axis and the verified
savings estimate is on the y-axis. The plots on the left side of the figure look at energy and the plots on
the right look at summer peak demand. The realization rate can be thought of as the slope of a fitted line
through these points. Hgure 15 shows that that the correlation between reported and verified energy
savings were generally quite good for non -incented Energy Manager projects. The peak demand impacts
exhibited significantly more variation between the measure -level reported and verified savings estimates.
Peak demand savings from technically reviewed measures showed the same poor correlation as
measures that were not technically reviewed.

2 RRis reported at a confidence interval of +/- 2%
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FHgure 15: Scatter Plot of Reported and VerifikddDCEnergy ManageiSavings Estimates by Stratum

The energy realization rates by stratum were applied to the reported gross savings for each LDC project
to calculate the verified gross savings shown in Table 23. Projects that are expected to reach the end of
their effective useful life before December 31, 2020 are assigned first -year kWh savings, but no 2020
persistent savings.

Embedded Energy Managers continue to identify and implement succes sful improvements . The
evaluation team obser vheadh ga ntgr a&msuiittijo rp rfopropaistissl avw mor
PY2017 compared to PY2016.

Finding 8: The annual energy savings estimates produced by Energy Managers are generally
very accurate. There is a tendency for Energy Managers to be overly conservative in
their estimates once they have met their contractual obligation S.

Recommendationl1: Consider a mechanism to reward Energy Managers for exceeding their required amount

of non-incentede ner gy savings. One pwoxegijbiclailtcw | vadulod lwveh ea ebg
the contractually required minimum could be applied to future years in the event of a shortfélesigning a

proper incentivewould eliminate the conservative betvior of EMs to target the required minimum savings.

Finding 9: The peak demand savings estimates for non  -incented Energy Manager projects are
inconsistent or non -existent . Projects are often submitted without peak demand
savings estimates. When projects h  ave demand impacts recorded, they are
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