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Background Information

ACRONYMS
ACC Avoided Costs Calculator
AEO Annual Energy Outlook
BDR Behavioral Demand Response
C&l Commercial and Industrial
CFL Compact Fluorescent Lamp
CHP Combined Heat and Power
CSP Conservation Service Provider or Curtailment Service Provider
CcVv Coefficient of Variation
DLC Direct Load Control
DR Demand Response
EDC Electric Distribution Company
EDT Eastern Daylight Time
EE&C Energy Efficiency and Conservation
EM&V Evaluation, Measurement, and Verification
EUL Effective Useful Life
GNI Government, Non-Profit, Institutional
HER Home Energy Report
HIM High Impact Measure
HVAC Heating, Ventilating, and Air Conditioning
ICSP Implementation Conservation Service Provider
IDI In-Depth Interview
IPMVP International Performance Measurement and Verification Protocol
ISR In-Service Rate
kw Kilowatt
kWh Kilowatt-Hour
LED Light-Emitting Diode
LI Low-Income
LIURP Low-Income Usage Reduction Program
LLF Line Loss Factor
MSRP Manufacturer Suggested Retail Price
M&V Measurement and Verification
MW Megawatt
MWh Megawatt-Hour
NPV Net Present Value
NTG Net-to-Gross
NTGR Net-to-Gross Ratio
P3TD Phase Il to Date
PA PUC Pennsylvania Public Utility Commission
PSA Phase IIl to Date Preliminary Savings Achieved; equal to VTD + PYRTD
PSA+CO PSA savings, plus Carryover from Phase Il
PY Program Year: e.g., PY8, from June 1, 2016 to May 31, 2017
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PYRTD Program Year Reported to Date

PYVTD Program Year Verified to Date

RCT Randomized Control Trial

ROB Replace on Burnout

RTD Phase Il to Date Reported Gross Savings
SO Spillover

RTO Regional Transmission Organization
SWE Statewide Evaluator

TRC Total Resource Cost

TRM Technical Reference Manual

VTD Phase Il to Date Verified Gross Savings
WACC Weighted Average Cost of Capital

TYPES OF SAVINGS

Gross Savings: The change in energy consumption and/or peak demand that results directly
from program-related actions taken by participants in an EE&C program, regardless of why they
participated.

Net Savings: The total change in energy consumption and/or peak demand that is attributable to
an EE&C program. Depending on the program delivery model and evaluation methodology, the
net savings estimates may differ from the gross savings estimate due to adjustments for the
effects of free riders, changes in codes and standards, market effects, participant and non-
participant spillover, and other causes of changes in energy consumption or demand not directly
attributable to the EE&C program.

Reported Gross: Also referredtoasex-ante ( Lat i n for fAbefTheemdrgyandl o) s avi
peak demand savings values calculated by the EDC or its program Implementation Conservation
Service Providers (ICSP) and stored in the program tracking system.

Unverified Reported Gross: The Phase lll Evaluation Framework allows EDCs and the
evaluation contractors the flexibility to not evaluate each program every year. If an EE&C program
is being evaluated over a multi-year cycle, the reported savings for a program year where
evaluated results are not available are characterized as unverified reported gross until the impact
evaluation is completed and verified savings can be calculated and reported.

Verified Gross: Also referredtoasexpost( Latin for fAfrom somesshi ng do
savings. The energy and peak demand savings estimates reported by the independent evaluation
contractor after the gross impact evaluation and associated M&V efforts have been completed.

Verified Net: Also referred to as ex post net savings. The energy and peak demand savings
estimates reported by the independent evaluation contractor after application of the results of the
net impact evaluation. Typically calculated by multiplying the verified gross savings by a net-to-
gross (NTG) ratio.

Annual Savings: Energy and demand savings expressed on an annual basis, or the amount of
energy and/or peak demand an EE&C measure or program can be expected to save over the
course of a typical year. Annualized savings are noted as MWh/year or MW/year. The
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Pennsylvania TRM provides algorithms and assumptions to calculate annual savings, and Act
129 compliance targets for consumption reduction are based on the sum of the annual savings
estimates of installed measures or behavior change.

Lifetime Savings: Energy and demand savings expressed in terms of the total expected savings
over the useful life of the measure. Typically calculated by multiplying the annual savings of a
measure by its EUL. The TRC Test uses savings from the full lifetime of a measure to calculate
the cost-effectiveness of EE&C programs.

Program Year Reported to Date (PYRTD): The reported gross energy and peak demand
savings achieved by an EE&C program or portfolio within the current program year. PYTD values
for energy efficiency will always be reported as gross savings in a semi-annual or preliminary
annual report.

Program Year Verified to Date (PYVTD): The verified gross energy and peak demand savings
achieved by an EE&C program or portfolio within the current program year, as determined by the
impact evaluation findings of the independent evaluation contractor.

Phase lll to Date (P3TD): The energy and peak demand savings achieved by an EE&C program
or portfolio within Phase Il of Act 129. Reported in several permutations, described below.

Phase Ill to Date Reported (RTD): The sum of the reported gross savings recorded to date
in Phase 1l of Act 129 for an EE&C program or portfolio.

Phase lll to Date Verified (VTD): The sum of the verified gross savings recorded to date in
Phase Il of Act 129 for an EE&C program or portfolio, as determined by the impact evaluation
finding of the independent evaluation contractor.

Phase lll to Date Preliminary Savings Achieved (PSA): The sum of the verified gross
savings (VTD) from previous program years in Phase |ll where the impact evaluation is
complete, plus the reported gross savings from the current program year (PYTD). For PY8,
the PSA savings will always equal the PYTD savings because PY8 is the first program year
of the phase (no savings will be verified until the PY8 final annual report).

Phase Il to Date Preliminary Savings Achieved + Carryover (PSA+CO): The sum of the

verified gross savings from previous program years in Phase lll, plus the reported gross

savings from the current program year and any verified gross carryover savings from Phase

'l of Act 129. This is the best estimate of an E
targets.

Phase lll to Date Verified + Carryover (VTD + CO): The sum of the verified gross savings
recorded to date in Phase lll, plus any verified gross carryover savings from Phase Il of Act
129.
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Executive Summary

Program Year 11 (PY11), June 1, 2019 to May 31, 2020, is the fourth year of Phase Il of
Pennsylvaniabs Act 129 Ener(B&C)PHfodgramcOverthefive-yaand Con s
phase, the seven Electric Distribution Companies (EDCs) subject to Act 129 have a cumulative

incremental annual energy savings goal of 5.7 million MWh/year. Phase Il goals were established

on an incremental annual basis, meaning that progress towards goals is assessed by summing

the annual energy savings of new measure installations in a program year. The seven EDCs

subject to Act 129 were forecast to sell approximately 145 million MWh per year from 2016 to

2021.1 Act 129 programs are expected to achieve nearly a 4% cumulative reduction in annual

electricity use statewide over the five-year phase (or approximately 0.8% per year).

In their PY11 annual reports to the Public Utility Commission (PUC), the seven EDCs claimed a
total of 1,406,597 MWh/year of verified gross energy savings for PY11 (approximately 25% of the
statewide Phase Il target) and a total of 5,436,567 MWh/year of verified gross energy savings for
Phase Il to date (P3TD) (approximately 95% of the statewide Phase Il target). PY11 savings
declined 6% compared to PY10. The decline is likely due to the impacts of the start of the COVID-
19 pandemic and other contributing factors, such as the winding down of upstream lighting
programs by PPL and Duquesne Light and six of seven EDCs reaching their Phase Il compliance
target by the end of PY11. The Statewide Evaluator (SWE) performed a detailed review of the
research methods, assumptions, and calculations utilized by EDC evaluation contractors to
determine verified gross savings for PY1l. The SWE audit validated all of the savings
calculations, resulting in a PY1l gross verified statewide total of 1,406,597 MWh/year
(approximately 25% of the statewide Phase Il target) and phase-to-date verified gross savings of
5,436,567 MWh/year (95% of the statewide Phase Il target). Minor audit findings were noted for
other programs but did not result in changes to the verified savings.

PROGRESS TOWARDS PORTFOLIO TARGETS

Progress toward the individual EDC Phase Ill compliance targets to date in verified gross energy
savings ranged from 77% (PECO) to 127% (Penn Power) (see Figure 1). Including carryover
savings from Phase Il, total progress toward Phase Il targets ranged from 77% (PECO) to 136%
(Penn Power). More detailed summary tables of progress toward Phase lll targets can be found
in AppendixAand t he EDCIlével impacte camn ke found in Section 3.

1 Energy Efficiency Potential Study for Pennsylvania. February 2015. Figure ES-2. Docket No. M-2014-2424864.
http://www.puc.pa.gov/pcdocs/1345079.pdf

NIVIR

Group, Inc. 5



http://www.puc.pa.gov/pcdocs/1345079.pdf

SWE ANNUAL REPORT, ACT 129 PROGRAM YEAR 11

Figure 1: P3TD Verified Savings Progress Toward Phase Ill Compliance Target , by
EDC and Statewide *
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* The overall progress to target may not be equal to the sum of verified and carryover savings due to rounding.

Progress Towards Low -Income (LI) and Government, Non -Profit, In stitutional (GNI)
Targets

Each EDC must obtain at least 5.5% of its consumption reduction requirements from programs
solely directed at LI customers or Ll-verified participants in multifamily housing programs and at
least 3.5% of all consumption reduction requirements from GNI entities. Figure 2 reports EDC
P3TD progress toward their targets. Progress toward the LI target ranged from 70% (Duquesne
Light) to 132% (Penn Power) in P3TD verified gross savings and 84% (Duquesne Light) to 153%
(Penn Power) when Phase Il carryover savings are included. Progress toward the GNI target
ranged from 137% (Met-Ed) to 392% (West Penn) in P3TD verified gross savings and 137% (Met-
Ed) to 392% (West Penn) when Phase Il carryover savings are included.
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Figure 2: P3TD Progress Toward Phase Il LI and GNI Targets
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The Phase Ill Implementation Order also directed EDCs to offer conservation measures to the LI
customer segment based on the proportion of electric sales attributable to LI households.? This

ALelwaicome Measure Proportionalityo rietgerprogeamse nt di

a number of energy-efficiency measures for households at or below 150% of the federal poverty
income guidelines that i s plU copsamption relatieettoethe total
energy usage in the service territory. An LI measure is defined as a measure that is targeted to
LI customers and is available at no cost to LI customers. The SWE found that each EDC complied
with the LI proportionality requirement in PY11. Table 1 reports the required minimum proportions

each

r

E

and results of the SWEWMes SWHEAGS iwearii foinc aatniadny sarsal y

Appendix A.

2 Phase |l Implementation Order at https://www.puc.pa.gov/pcdocs/1367313.doc, page 63.
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Table 1: LI Measure Proportionality Targets and SWE Verification Results , PY11

Proportionate PY11 Proportionate PY11 Proportionate

Number of Measures, Number of Measures, Number of Measures,

Target Reported SWE Verified

PECO 8.80% 43.5% 29.1%
PPL 9.95% 21.7% 22.7%
Duquesne Light 8.40% 19.8% 28.1%
FE: Met-Ed 8.79% 37.3% 34.4%
FE: Penelec 10.23% 37.3% 34.4%
FE: Penn Power 10.64% 37.3% 34.4%
FE: West Penn 8.79% 37.3% 34.4%

Phase Ill Performance by Customer Segment

Figure 3 presents the PY11 verified gross savings by customer segment and Figure 4 presents
P3TD verified gross savings by customer segment. The residential, small commercial and
industrial (C&l), and large C&l segments were defined by EDC tariff, and the LI and GNI segments
were defined by statute (66 Pa. C.S. § 2806.1).2 Residential customers (including LI customers)
accounted for just under half of verified gross savings in PY11 and more than half in P3TD verified
gross savings (49% and 56%, respectively). The share of savings attributed to residential
customers declined approximately 6% from PY10 to PY11.

3 The LI segment is almost entirely a subset of the residential customer class, but can include a limited number of LI-
qualified residents in master-metered buildings in the small C&I and large C&l sectors. The GNI segment is almost
entirely composed of customers who are part of the small C&l or large C&I rate classes, but can include a limited
number of residential customers.
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Figure 3: PY11 Verified Gross Savings by Customer Segment, Statewide
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Figure 4: P3TD Verified Gross Savings by Customer Segment, Statewide
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ToP SAVING PROGRAMS

The Pennsylvania EDCs support a wide range of energy-efficient equipment and technologies in
their Phase Il EE&C plans. Despite the diverse set of offerings, PY11 gross verified energy
savings primarily came from three offerings: residential lighting, Home Energy Reports (HERS),
and non-residential lighting. These three initiatives are offered by each of the seven EDCs in
Phase lll. In PY11, the three offerings contributed 78% of the verified gross energy savings in the
Commonwealth. The SWE notes that this total value for the top three offerings matches the
findings for PY8, PY9, and PY10, when lighting and HERs accounted for approximately 80% of
verified gross savings.

Figure 5 shows the contribution to PY11 verified gross portfolio MWh savings from lighting, HERs,
and all other offerings combined.

Figure 5: Top Saving Program Typesin PY11

Residential Lighting

30%

Commercial & Industrial Home Energy Reports
Lighting 12%
36%

Eighty-one percent of the PY11 residential lighting energy savings came from upstream retail
lighting programs, while the other 19% were achieved via lighting distributed through kits and
direct install offerings. In PY11, the portfolio contribution from C&l Lighting exceeded the
contribution from residential lighting for the first time in the Phase. Overall, lighting accounts for
66% of statewide PY11 verified gross savings. Lighting measures accounted for 62% of all MWh
savings in PY8, 66% of MWh savings in PY9, and 65% of MWh savings in PY10. The SWE
expects this share will decrease in PY12 when the Technical Reference Manual (TRM) baseline
for A-lamps changes from a halogen incandescent efficacy to a more stringent baseline.
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Section 2 of this report explores each of these core programs in detail. Based on a statewide
review, the SWE compares the different ways EDCs delivered these programs in PY11. We also
examine the rapidly changing lighting market that EDC programs are working to transform and
the implications these market changes have on program delivery.

DEMAND RESPONSE (DR) SUMMARY

The final Phase Il Implementation Order* established DR targets for each EDC covered by Act
129 (with no DR target for Penelec). Table 2 presents the peak demand reduction targets, in MW,
along with the average performance across the four PY1l DR events and the average
performance for the thirteen P3TD DR events. Act 129 DR events are triggered on non-holiday
summer weekdays when PJM Interconnectiond s  ( @ay-dhpad load forecast for the Regional
Transmission Organization (RTO) is greater than or equal to 96% of the peak load forecast for
the summer.® Each event is four hours in length. It is important to note that the EDCs were not
required to obtain peak demand reductions in the first program year of Phase Ill (PY8). The
Verified to Date (VTD) performance estimates reported in Table 2 are for the average
performance across events in PY9 through PY11.

Table 2: Performance Against Phase Ill DR Compliance Targets
Phase Il DR Target PY11 Average Event  VTD Average Event

EDC (MW) Performance (MW) Performance
PECO 161 149.5 167.1
PPL 92 104.3 112.8
Duquesne Light 42 56.0 55.2

FE: Met-Ed 49 56.9 53.0

FE: Penelec 0 0 0

FE: Penn Power 17 35.2 39.9

FE: West Penn 64 96.1 112.4
Statewide 425 498.0 540.4

4 http://www.puc.state.pa.us/pcdocs/1367313.doc. From the Public Meeting of June 11, 2015. Docket No. M-2014-
2424864.

5 PJM is an RTO that coordinates the movement of wholesale electricity in all or parts of Delaware, lllinois, Indiana,
Kentucky, Maryland, Michigan, New Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, West Virginia
and the District of Columbia. https://www.pjm.com/about-pjm/who-we-are
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Compliance with Phase 11l DR targets is based on average performance across all Phase Il DR

events. In June 2020, the Commission deemed DR programs voluntary in PY12 due to the

COVID-19 pandemic,® so the VTD values in Table 2 are the final compliance totals for Phase lII.

Each EDC with a Phase Ill DR target shows VTD performance greater than their goal and should

be determined compliant with the primary Phase Ill DR target. However,th e Commi ssi onbs Pl
IIl Implementation Order also established a requirement that EDCs achieve at least 85% of the

Phase Il compliance reduction target in each DR event. The EDC-specific DR discussions in

Section 3 compare DR performance on individual event days to this 85% threshold.

COST-EFFECTIVENESS SUMMARY

Pennsylvania has adopted the Total Resource Cost (TRC) test as its specified approach to
benefit-cost assessment. The TRC test examines cost-effectiveness from the perspective of the
utility, participants, and non-participants. In preparation for Phase Ill, the PUC issued the 2016
TRC Test Order’ to document the methodology and assumptions EDCs should use when
calculating the costs and benefits of Phase Ill EE&C portfolios. Figure 6 shows the breakdown of
total TRC benefits and costs across all EDCs in PY11. The comparison of Total Gross Net Present
Value (NPV) TRC Benefits to Total Gross NPV TRC Costs is the statewide TRC ratio, which was
1.34 in PY11.

6 The Commission granted the Energy Association of Pennsylvaniad sE A(P)dstition to modify compliance with peak
demand reduction targets because of the COVID-19 pandemic. The EAP requested that the Commission modify the
Phase Ill Implementation Order to measure compliance with peak demand reduction targets based on EDC
performance during the second, third, and fourth program years of Phase Il (June 1, 2017 through May 31, 2020), and
permit EDCs to implement approved demand reduction programs on a voluntary basis for the fifth and final program
year (June 1, 2020 through May 31, 2021). EAP sought expedited consideration of this Petition.
SeePetition to Amend the Commi ssi on 6aDodkatiNe M-P(EL4-2424864,5Phdsenp | e me nt &
Il Implementation Order) Phase Il Modification Order entered June 3, 2020.
http://www.puc.pa.gov/pcdocs/1665150.docx

7 Pennsylvania Public Utility Commission, Final 2016 TRC Test Order. From the Public Meeting of June 11, 2015, at
Docket No. M-2015-2468992 (2016 TRC Order). Entered June 22, 2015.
http://www.puc.pa.gov/pcdocs/1367195.docx
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Figure 6: PY11 Statewide TRC Breakdown

Participant Costs Electric Energy Benefits
Incremental Measure Costs
Total NPV TRC Costs Total NPV TRC Benefits
IEDC Incentives to Participants
Program Delivery
Electric Capacity Benefits

Program Overhead Costs

| ] Marketing

Administration, Management,-and Technical Asmste_ance ’ o Operation and Maintenance (O&M) Benefits
== EDC Evaluation Costs mm NPV of increases in costs of natural gas (or other fuels) for fuel switching programs

— SWE Audit Costs - - .

__Design-and Development Non-Electric Benefits (Fossil Fuel, Water) .

Table 3 shows the NPV costs and benefits for each EDC portfolio in PY11, as well as the TRC

ratio (benefits divided by costs). TRC results are presented on both a gross and net savings basis.

Per the 2016 TRC Order, incremental participant costs and benefits from free riders are excluded

from the calculation of the net TRC ratio. The NPV of future energy savings is calculated using

the EDC weighted average cost of capital (WACC) as a discount rate. The use of WACC is based

ont he Commi ssionds instructwhachmdated Air hteh EDT®E6 WERQ hO
average cost of capital is the correct basis for the discount rate so that supply-side and demand-

side alternatives are placed on a level playing field. Accordingly, EDCs shall continue to use the

EDCbs weighted average <cost of capi tulations fosallt he di
measures and programs that are eligible for Act 129 funding.& On a gross basis, PY11 programs

saved the Commonwealth an estimated $160.1 million dollars (benefits minus costs). On a net

basis, statewide savings from PY11 programs are estimated at $83.2 million dollars.

82016 TRC Order. Page 66.
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Table 3: PY11 TRC Test Results by EDC

Gross Gross Net

Benefits Costs G_rr;(s:s Benefits N(Egl%gg;s et

($1000) ($1000) ($1000)
PECO $177,663 $160,431 1.11 $120,447  $120,819 1.00
PPL $223,782 $139,766 1.60 $167,748  $107,595 1.56
Duquesne $49,815 $24,759 2.01 $33,324 $19,724 1.69
FE: Met-Ed $54,929 $43,322 1.27 $33,746 $30,220 1.12
FE: Penelec $49,617 $40,784 1.22 $34,502 $31,503 1.10
FE: Penn Power $18,618 $13,605 1.37 $12,046 $9,953 1.21
FE: West Penn $52,411 $44,063 1.19 $31,833 $30,605 1.04
Statewide* $626,835 $466,729 1.34 $433,646  $350,419 1.24

*Throughout this report, individual columns in tables may not sum to the total due to rounding.

One of the key findings from the review of PY8 TRC calculations was that the EDCs were not
monetizing the water and fossil impacts of measures. For PY11, each of the EDCs included fossil
fuel and water impacts in their TRC calculations.

Table 4 shows TRC results for energy-efficiency programs and Table 5 presents the results for
DR. The SWE team used program expenditures to allocate common portfolio costs between the
energy-efficiency and DR portfolios for PECO and PPL. FirstEnergy and Duquesne Light do not
have a common portfolio cost category.

Table 4: PY11 TRC Results by EDC: Energy -Efficiency Programs Only

B(erwoe?ists Gross Costs  Gross Be'::Eits Net Costs

($1000) ($1000) TRC ($1000) ($1000)
PECO* $169,364 $151,394 1.12  $112,148 $111,782 1.00
PPL* $218,979 $137,889 159 $162,945 $105,718 1.54
Duquesne $43,933 $23,073 1.90 $27,442 $18,038 1.52
FE: Met-Ed $52,214 $41,122 1.27 $31,032 $28,021 1.11
FE: Penelec $49,617 $40,784 1.22 $34,502 $31,503 1.10
FE: Penn Power $16,942 $13,024 1.30 $10,370 $9,372 1.11
FE: West Penn $48,000 $42,164 1.14 $27,422 $28,705 0.96
Statewide $599,050 $449,450 1.33  $405,860  $333,140 1.22

* Costs include cross-cutting or common costs allocated proportionately to Energy Efficiency and DR Programs
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Table 5: PY11 TRC Results by EDC: DR Programs Only

Gros's Gross Gross Net_ Net

Benefits Costs TRC Benefits Costs Net TRC

($1000) ($1000) ($1000) ($1000)
PECO* $8,299 $9,037 0.92 $8,299 $9,037 0.92
PPL* $4,803 $1,877 2.56 $4,803 $1,877 2.56
Duquesne $5,882 $1,686 3.49 $5,882 $1,686 3.49
FE: Met-Ed $2,715 $2,200 1.23 $2,715 $2,200 1.23
FE: Penelec $0 $0 N/A $0 $0 N/A
FE: Penn Power $1,676 $581 2.88 $1,676 $581 2.88
FE: West Penn $4,411 $1,900 2.32 $4,411 $1,900 2.32
Statewide $27,785 $17,279 1.61 $27,785  $17,279 1.61

* Costs include cross-cutting or common costs allocated proportionately to energy-efficiency and DR programs

In PY11, statewide cost-effectiveness decreased across both energy-efficiency and DR programs
from PY10. Although a comparison of the values in Table 4 and Table 5 suggests that DR
programs were more cost-effective than energy-efficiency programs in PY11, the TRC ratios for
both portfolios are more aligned in PY11 than they were in previous program years. There is also
significantly more variation in cost-effectiveness amongst EDCs in DR portfolios than there is in
the energy-efficiency portfolios. The SWE audit of EDC cost-effectiveness and comparison with
previous program years revealed several insights about energy-efficiency and DR programs:

1 In PY11, energy-efficiency portfolio cost-effectiveness decreased for all EDCs except for
Duquesne Light, and DR portfolio cost-effectiveness decreased for all EDCs except for
PPL and Duquesne Light. The cost-effectiveness of DR programs has fluctuated more
than the cost-effectiveness of energy-efficiency programs during Phase lII.

1 The slight declines in the cost-effectiveness of energy-efficiency portfolios over the phase
are largely due to residential lighting, which makes up a significant portion of the overall
energy-efficiency portfolio. Cost-effectiveness of residential light-emitting diode (LED)
measures has been reduced throughout Phase Ill due to the dual baseline assumptions
used in the calculation of lifetime energy savings, resulting in lower TRC benefits each
year, although the costs remain the same.

1 Figure 7 shows the levelized cost of DR for each EDC over the three program years. We
calculate DR levelized cost as the Gross Program Year Verified to Date (PYVTD) TRC
Cost over the Gross PYVTD kW savings for each EDC. Overall, the DR levelized cost
tracks closely withcost-e f f ect i veness performance between ELC
below 1.0 in PY11 and their levelized cost for one kW of DR savings was significantly
higher than the other EDCs. In general, levelized costs have grown since the beginning of
the Phase. Changes in DR levelized costs over the years could also reflect the number of
DR events called each season; three events were called in PY9, six were called in PY10,
and four were called in PY11. Because C& DR programs include a mix
payments for enrollment and volumetric payments for load shed during an event,
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volumetric costs are likely higher in years with more events. There is also variation in the
types of DR programs offered. PPL and Duquesnhe Light only operate a C&l program.
PECO and Penn Power have both residential and non-residential programs. Met-Ed and
West Penn Power only had a non-residential DR program in PY9 but added a residential
behavioral DR program in PY10.

Figure 7: Levelized Cost of DR by EDC and Program Year
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1 The 2016 TRC Order assumes a 1:1 reduction in avoided generation capacity for the
average MW reduction each program year. This planning assumption now appears to be
overstated based on di s c-OdysDRoSesior Task F&ce.MO s Sum
Modeling efforts by PJM indicate that 1 MW of summer peak shaving from programs like
Act 129 produce a less than 1 MW reduction in the peak load forecast and zonal capacity
obligations. While consistent with the 2016 TRC Order, the TRC benefits from the avoided
cost of generation capacity likely overstate the true benefit to the Commonwealth.

o In the 2021 TRC Order,'° the Commission imposed a de-rating methodology for the
calculation of avoided capacity benefits from DR. The avoided cost of generation
capacity values is reduced by EDC-specific values based on modeling conducted by
PIJMb6s | oad f or ec as tdechopst af trangmission and distribigiona v o i
capacity (where applicable) is de-rated using a multiplier of 60% for all EDCs.

o The S WE 6Phase IV EEPDR Potential Study relied on the methodology and
assumptions called for in the 2021 TRC Order and included a section evaluating Phase

9 https://www.pjm.com/committees-and-groups/closed-groups/sodrstf
10 Final order on the TRC Test for Phase IV of Act 129. From the Public Meeting of December 19, 2019, at Docket
No. M-2019-3006868. Entered December 19, 2019. http://www.puc.state.pa.us/pcdocs/1648126.docx. Page 94-97.
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IV metrics with and without funding for dispatchable DR programming.!! Although the
DR Potential Study found that the benefits of a Phase IV DDR program would exceed
the costs, the dispatchable DR potential identified was less cost-effective (TRC ratio =
1.54) than the EEPDR potential (TRC ratio = 1.62). The SWE estimated that a Phase
IV design that pursues both energy-efficiency and peak demand reductions without
utilizing dispatchable DR would achieve $35 million more net benefits to the
Commonwealth than a Phase IV design that includes DDR. As a result, the
Commission decided to exclude dispatchable DR and implement a peak demand
reduction program in Phase IV.

o Ifthe Phase IV perspective on the calculation of dispatchable DR benefits were applied
to the PY11 DR impacts, the TRC ratios for DR portfolios would be lower and would
be comparable to the energy-efficiency TRC ratios.

T I n general , t he SWE f o teffiedtiverteds ar@portinghveas vielD Cs 6 co
documented and aligned with the 2016 TRC Order. EDCs resolved issues that were
revealed in previous program years and largelyf ol | owed the SWEG6s gui da

2020 regarding the dual baseline assumptions used in the calculation of lighting effective
useful lives (EULS).

1 EDC Cost categorization is clearly an area of emphasis for the Commission as its Phase
IV Implementation Order required that EDCs fsubmit an EE&C Plan which shows at least
50% of all spending allocated to incentives and less than 50% of all spending allocated to
non-incentive cost categories.0'? The statewide share of spending on incentives as a
percentage of total EDC expenditures was 39.5%. Incentive shares ranged from 33.4% at
Duquesne Light to 45.2% at Penelec. However, the SWE TRC audit revealed PPL
categorizing the cost of kits and direct install measures as program delivery costs rather
than incentives. If PPL followed the reporting template with respect to cost categorization,
the statewide PY11 ratio would be over 40%.

1 As shown in Figure 6, TRC benefits primarily come from the avoided costs of energy and
capacity, which account for nearly 90% of total TRC Benefits. DR programs only contribute
to capacity benefits, while energy-efficiency programs can contribute to both energy and
capacity benefits. The benefits from the avoided costs of energy and capacity are followed
by Operation and Maintenance benefits and Non-Electric Benefits, which constitute less
than 1% of overall benefits. The Non-Electric Benefits category includes both positive
benefits from measures that save fuel or water and a reduction in benefits associated with
increased fuel consumption due to the lighting waste heat penalty.

1 Participant costs, which are not paid by the utility, make up the largest TRC cost category.
Participant costs and incentives paid by the EDCs account for over 70% of total TRC
costs, followed by program overhead costs (27%) and fuel switching costs (3%).

11 Phase IV Energy Efficiency and Peak Demand Reduction Potential Study at page 57. Dated February 28, 2020.
Released via Secretarial Letter on March 2, 2020 at Docket No. M-2020-3015229.

12 Phase IV Implementation Order at page 121. Entered June 18, 2020. Docket No. M-2020-3015228.
https://www.puc.pa.gov/pcdocs/1666981.docx
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COMPARISON OF SAVINGS AND EXPENDITURES TO PLAN

In preparation for Phase Ill, each EDC filed an EE&C plan to the PUC with detailed projections of
program spending, savings, incentive levels, and other key metrics. In the SWE-prepared EDC
annual report template, the SWE requested EDCs to compare their actual P3TD expenditures
and verified gross energy savings to the EE&C plan projections for the first three years of the
phase. DR programs do not achieve energy savings but do have program spending, so the SWE
removed all DR expenditures and calculated ratios (actual/planned) to develop the values shown
in Figure 8. PPL, Duquesne Light, and the four FirstEnergy companies are ahead of projected
energy savings totals despite spending less than projected. PECO is behind their plan on both
spending and savings, but has improved from PY10.

Figure 8: P3TD Energy -Efficiency Spending and Savings Compared to EE&C Plan
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Table 6 providesanover vi ew of the EDCO6s pl afarererdy-efficiedicyact u al
programs in PY11. In PY11, all EDCs spent less than their approved budget. This could be due

in part to EDC programs that were shut down in response to the COVID-19 pandemic. PE CO®6 s

PY11 expenditures were closest to the approved budget and their annual energy savings were

above target by approximately 8%.
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Table 6: Comparison of PY11 Statewide Energy -Efficiency Budgets and
Expenditures !

Actual PY11 Approved Difference Percent
Expenditures Budget for Between Actual Difference from
($1000) PY11 ($1000) and EE&C Plan EE&C Plan

PECO $68,895 $72,632 -$3,737 -5%
PPL $50,324 $63,625 -$13,301 -21%
Duquesne Light $16,075 $18,793 -$2,718 -14%
FE: Met-Ed $14,760 $25,054 -$10,294 -41%
FE: Penelec $14,402 $24,878 -$10,476 -42%
FE: Penn Power $4,245 $5,976 -$1,732 -29%
FE: West Penn $16,307 $22,645 -$6,338 -28%
Statewide $185,008 $233,604 -$48,596 -21%

1 Totals may not match EE&C plan totals due to rounding.

Because of the emphasis on Act 129 goal achievement and the fact that EDC budgets are fixed,
acquisition cost is an important metric for EDCs subject to Act 129. Acquisition cost is a
performance metric of dollars per first-year kWh i or spending divided by verified gross savings.
Figure 9 compares the projected phase-to-date energy-efficiency acquisition cost from the Phase
Il EE&C plan to actual phase-to-date energy-efficiency acquisition costs. All DR expenditures are
removed from the numerator of the calculations. All EDCs are delivering energy savings at a lower
cost than projected through PY11, with the FirstEnergy companies delivering energy-efficiency
savings at approximately 65% of the projected cost in their Phase Il EE&C plans.

Figure 9: Planned vs. Actual P3TD Energy -Efficiency Acquisition Cost
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Whil e PECO6s PY1l1l savings exceedwmdatepérfarmaneeds savi nog
below planned performance (89% of planned savings through PY11). P E C OBY41 annual report

provided limited information on the causes of low performance values relative to the plan. Most

of the shortfall comes from the C&l sectors. P E C OGosnbined Heat and Power (CHP) program

has significantly underperformed relative to plan, with actual MWh savings at just 6% of EE&C

plan projection through PY11 and spending at just 1% of plan through four years. PECO has a

large CHP project planned for PY12 that will contribute to these goals; however, they will still need

to increase the pace of program spending, while being mindful of acquisition cost, to meet its

Phase Il portfolio reduction target.

Table7provides an overview of energy-elideGd acqumsiticacoste d and
in PY11.

Table 7: Planned Versus Actual Energy -Efficiency Acquisition costsin  PY11
Forecasted

PY11 Actual PY11 Percent
PY11 Verified o Acquisition Change from
; Acquisition .
Savings Cost ber Eirst- Cost per First- Forecasted
(MWh/yr) P Year kWh Acquisition
Year kWh
Saved Cost
SEVET
PECO 479,702 $0.16 $0.14 -12%
PPL 369,322 $0.20 $0.14 -31%
Duquesne Light 97,349 $0.21 $0.17 -22%
FE: Met-Ed 143,078 $0.18 $0.10 -44%
FE: Penelec 136,889 $0.19 $0.11 -45%
FE: Penn Power 48,148 $0.19 $0.09 -53%
FE: West Penn 132,110 $0.19 $0.12 -34%
Statewide 1,406,597 $0.18 $0.13 -28%
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REDUCTION IN EMISSIONS

Electric power generation is a major source of carbon emissions, so the energy conservation
programs implemented by the Pennsylvania EDCs have a direct impact on the amount of carbon
dioxide produced. Although the Pennsylvania TRC test does not place a monetary value on
emission reductions, it is an important benefit to some stakeholders because of links between
CO. emissions and climate change. Table 8 was compiled using the gross verified first year and
lifetime MWh savings in PY11, EDC-specific line loss factors (LLFs), and an average of the 2020
marginal on-peak and off-peak CO,e mi ssi ons r at e 20Emissibid &eportsp r

Table 8: PY11 Carbon Dioxide Emission Impacts

Performance Metric Value

PY11 Verified Gross MWh/yr 1,406,597
PY11 Verified Gross Lifetime MWh 12,387,116
Weighted Average Measure Life (years) 8.81
Average CO2 Emissions Rate (Ibs/MWh) 1,113
First-Year Avoided Tons of CO2 842,180
Lifetime Avoided Tons of CO2 7,411,719

The lifetime emission impacts in Table 8 are calculated using the 2020 CO; emission rates and
do not include the emissions associated with secondary fossil fuel impacts caused by EE&C
measures. If the generation fuel mix in the region becomes cleaner over the life of the measures
installed in PY11, the emissions rate would decrease, and the lifetime CO, impacts would be

ng

20

lower. If the Act 129 TRC Test valued CO2 emissions a t t he Bi den iatgfimsocialst r at i

cost of carbon i $46 per shortton i the statewide PY11 gross TRC ratio would increase from the
1.34 value shown in Table 3 to approximately 1.9.

13 https://www.pjm.com/-/media/library/reports-notices/special-reports/2020/2020-emissions-report.ashx
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PROCESS EVALUATION
Table 9 provides an overview of the PY11 process evaluations conducted by each EDC.

Table 9: PY11 Process Evaluations by EDC

# of # of % of % of
# of PY11 # Process Process Satisfied Satisfied
Programs Evaluated Findings Recomm- Residential C&l
9 endations Customers* Customers*

PECO** 8 3 4 4 91% 92%
PPL 9 8 4 7 92% 95%
Duquesne 14 10 16 16 79% 97%
Light
FirstEnergy 0
EDCg**+ 9 6 21 17 92% N/A

* Average across all programs for which participant surveys were conducted. Average is weighted by number of PY11
participants in each program.

** The eight programs include 21 program solutions and targeted market segments within eight PECO energy-
efficiency target areas: residential, LI, small C&l, large C&I, CHP, residential DR, small C&I DR, and large C&I DR.
For PY11, nine of these 21 program solutions and targeted market segments were evaluated, including the Appliances
& Heating, Ventilating, and Air Conditioning (HVAC) and Marketplace components of the Lighting, Appliances & HVAC
Solution within the Residential Energy Efficiency Program; the Appliance Recycling Solution Residential Energy
Efficiency Program; the Whole Home Solution Residential Energy Efficiency Program; the New Construction Solution
Residential Energy Efficiency Program; the Equipment and Systems solutions of the Small and Large C&l Energy
Efficiency programs, the New Construction solutions of the Small and Large C&l Energy Efficiency programs; and the
Whole Building Solution of the Small C&I Energy Efficiency Program.

*** The four FirstEnergy EDCs (Met-Ed, Penelec, Penn Power, and West Penn) operate an identical set of nine
programs, two of which are DR programs. The evaluation contractor took unified process evaluation approaches to
these programs and reported process evaluation results across all four EDCs.

SUMMARY OF SWE FINDINGS AND RECOMMENDATIONS

1 Finding: The COVID-19 pandemic affected many aspects of life in 2020 and Act 129
programs were no exception. During Q4 of PY11 (March 1, 2020 to May 31, 2020) some
EDC programs, such as Appliance Recycling, were suspended entirely. Other programs
saw disruptions in program delivery and reduced participation from commercial
businesses in affected industries. Section 4.8.1 discusses the impacts of the pandemic on
Evaluation, Measurement, and Verification (EM&V) processes. Figure 10 shows the
reported gross energy savings by quarter with the four FirstEnergy EDCs consolidated.
The fourth quarter of PY11 had the lowest reported gross MWh savings since the first half
of PY8, when Phase Ill programs were still ramping up. Other contributing factors to
PY11Q4 energy savings totals could include the winding down of upstream lighting
programs at PPL and Duquesne Light, a non-residential CSP change for the FirstEnergy
EDCs, and six of seven EDCs reaching their Phase Il compliance target.
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Figure 10: Phase Ill Reported Gross Energy Savings by Quarter
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1 Finding: PPL, Duquesne Light, and the four FirstEnergy companies reached their Phase
Il portfolio energy savings totals during PY11 despite spending less than projected. All
seven EDCs have delivered energy savings at a lower cost than projected. The statewide
Phase-to-Date energy-efficiency acquisition cost is $134 per MWh.

o Recommendation: Given the efficacy of program delivery to date in Phase lll, we
project that PPL, Duquesne Light, and the four FirstEnergy companies will exceed
their Phase Il portfolio targets with Phase Il savings alone. In its Phase IV
Implementation Order, the Commission stated that EDCs will be allowed to fcarryovero
these excess Phase Il MWh savings and count them towards Phase IV compliance
targets.'* Allowing EDCs to carry over savings from one phase to the next encourages
EDCs with excess budget to continue aggressive program delivery after compliance
targets for the current phase have been met.

1 Finding: Through PY11, P E-€ffidiéney eapendiwrad are 81%e af igsy
EE&C plan projections for PY8-PY11 and its verified MWh savings are 89% of EE&C plan
projections for the first four years of Phase lll.1| f PECO&6s PY12 veguaisf i ed
PY11 performance, PECO will meet its Phase Il goal.

o Recommendation: With the reduced savings opportunity from residential lighting in
PY12, PECO will need to deliver energy savings from other solutions in PY12 to match
PY11 performance and meet its Phase lll target. The SWE team understands that
PECO has at least one large CHP project planned for PY12 that should help
significantly.

14 Phase IV Final Implementation Order. Pages 43-46. Entered June 18, 2020. Docket No. M-2020-3015228.
https://www.puc.pa.gov/pcdocs/1666981.docx
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1 Finding: Program Year 11 was the third summer in Phase Ill that DR programs were
active. A total of four DR events were called in PY11. The EDC programs were generally
successful, with most EDCs achieving at least 85% of their compliance target on each
event day. The only exception was PECO, which did not achieve its target on July 18 due
to thunderstorms the afternoon of the event, which caused average temperatures to drop
abruptly and led to underperformance of the Residential DR program. The six EDCs with
Phase Ill DR goals all have VTD average MW performance above their Phase lll target.

o Recommendation: DR compliance is based on average performance over all
Phase Ill DR events. Witht he Commi ssi onb6és decision to ma
optional, all six EDC& have met their primary Phase Ill DR target. For the PECO event
that fell short of the 85% compliance target, the SWE team recommends the PUC take
into consideration the weather conditions and margin of error for this event day when
assessing compliance with Phase Il targets.

1 Finding: Behavioral HER programs accounted for 12% of all PY11 gross verified savings.
This contribution of HERs to the statewide portfolio in PY11 was lower than PY8, PY9,
and PY10 on both a verified MWh and percentage share of compliance savings. PECO
was the only EDC to introduce a new HER cohort during PY11. All EDCs had lower verified
gross savings from HERs in PY11 than in PY10. All seven EDCs had lower participation
(due to attrition) and six of the seven EDCs had lower savings per HER recipient. The loss
of customers to attrition also resulted in some cohorts with statistically significant
differences in pre-treatment energy consumption between the treatment and control
groups, although the impact estimation method accounts for any differences in pre-
treatment consumption.

o Recommendation: EDC evaluation contractors should continue to show the same
high level of attention to detail in PY12 that was observed in PY10 and PY11. EDCs
should investigate the causes of diminishing HER impacts.

1 Finding: Non-residential lighting offerings accounted for the highest share of savings in
PY11 (36%). This is the first time in Phase Il that residential lighting did not account for
the largest share of verified savings during a program year (30% in PY11). PPL and
Duquesne Light began winding down their lighting programs during PY11 as residential
lighting only accounted for 17% and 24% of PY11 verified savings, respectively.

o Recommendation: Beginning in PY12, the baseline for residential general service
lamps will be updated from a halogen incandescent efficacy to a more stringent
baseline. Because of the more efficient baseline, the SWE anticipates gross savings
from residential lighting will decline substantially in PY12. EDCs will need to rely more
heavily on measures other than residential lighting in order to meet their savings targets
in PY12 and subsequent program years.

1 Finding: The2016 TRMc al | s on EDCs t o use awhdndalcadtingbasel ir
lifetime savings and TRC benefits for general service residential lighting measures. The
dual baseline accounts for the planned EISA 2020 backstop provision. In the first three
years of Phase lll, all EDCs utilized a dual baseline, but the mechanics of the calculations
for each EDC were quite different. In PY11, the SWE worked with EDCs and evaluation
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contractors to develop a guidance memo on the topic to standardize dual baseline
calculations for PY11 and PY12. In the memo, the SWE recommended one year of pre-
shift savings for standard lamps and two years of pre-shift savings for specialty lamps. In
PY11, all EDCs implemented the S WE GESIL assumptions consistently in their lighting
savings calculations.

o Recommendation: EDCs should continue to follow the standardized dual baseline
approach in PY12 for specialty lamps and reflect the lower first-year baseline for A-
lamps when estimating savings for any A-lamps claimed in PY12.
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Section 1 Background and Legislative History

1.1 REQUIREMENTS FROM THE PHASE Il IMPLEMENTATION ORDER

Act 129 requires the Public Utility Commission (PUC) to establish an energy-efficiency and
conservation program that includes the following characteristics:

1 Adopt enargy-efficiency and conservation program to require electric distribution
companies [EDCs] !* to adopt and implement cost-effective energy-efficiency and
conservation plans to reduce energy demand and consumption within the service territory
of each EDC in this commonwealth.3®

1 Adopt additional incremental reductions in consumption if the benefits of the Energy
Efficiency and Conservation (EE&C) Program exceed its costs.

1 Evaluate the costs and benefits of the Act 129 EE&C programs in Pennsylvania by
November 30, 2013, and every five years thereafter.

1 Ensure that the EE&C Program includes fian

monitor and verify data collection, quality assurance, and results of each plan and the
program.d’

Further, the Phase | Implementation Order detailed that the PUC is responsible for @stablishing
the standards each plan must meet and providing guidance on the procedures to be followed for
submittal, review, and approval of all aspects of EDC EE&C plans.d® Based on findings from the
Phase Il Market Potential Study, dated February 2015, the PUC determined that the benefits of a
Phase Il Act 129 program would exceed its costs; therefore, the PUC adopted additional required
incremental reductions in consumption and peak demand for another EE&C Program term of
June 1, 2016 through May 31, 2021 (program years eight, nine, ten, eleven, and twelve). In its
Phase Ill Implementation Order, the PUC established targets for those incremental reductions in
electricity consumption for each of the seven EDCs in Pennsylvania; established Demand
Response (DR) targets for six of the seven EDCs; established the standards each plan must
meet; and provided guidance on the procedures to be followed for submittal, review, and approval
of all aspects of EDC EE&C plans for Phase I11.1°

15 This Act 129 requirement does not apply to an EDC with fewer than 100,000 customers.

16 See House Bill No. 2200 of the General Assembly of Pennsylvania, An Act Amending Title 66 (Public Utilities) of
the Pennsylvania Consolidated Utilities, October 7, 2008, page 50.

17 See House Bill No. 2200 of the General Assembly of Pennsylvania, An Act Amending Title 66 (Public Utilities) of
the Pennsylvania Consolidated Utilities, October 7, 2008, page 51.

18 See Energy Efficiency and Conservation Program Implementation Order, at Docket No. M2008-2069887 (entered
Jan. 16, 2009) (hereinafter Phase | Implementation Order).
https://www.puc.pa.gov/electric/pdf/Act129/EEC_Implementation_Order.pdf

19 pennsylvania Public Utility Commission, Phase Il Final Implementation Order. From the Public Meeting of June 11,
2015, at page 4. Docket No. M-2014-2424864, (Phase Il Implementation Order).
http://www.puc.pa.gov/pcdocs/1367313.doc
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1.1.1 Phase lll Energy Reduction Targets for Each EDC

The PUC6s June 2015 | mpl e meinwaarequiedto édtablish electecx pl ai ne
energy consumption reduction compliance targets for Phase Ill of Act 129. Table 10 contains

these targets as percentages and five-year cumulative totals in MWh/year for each of the seven

EDCs.

Table 10: Act 129 Phase Il Five -Year Energy -Efficiency Reduction Compliance

Targets !
: Program Five-Year
Epf?irggl:s Egj;gﬁ't Acquisition Costs Value of % of 2010
AIIocationy(MiIIi()gn $) ($/1st-YR MWh Reductions Forecast
Saved) (MWh)

PECO $384.3 $195.8 1,962,659 5.0%
PPL $292.1 $202.4 1,443,035 3.8%
Duquesne $88.0 $199.5 440,916 3.1%
Light
FE: Met-Ed $114.4 $190.9 599,352 4.0%
FE: $114.9 $202.9 566,168 3.9%
Penelec
e $30.0 $190.4 157,371 3.3%
Power
FE: West $106.0 $196.0 540,986 2.6%
Penn
Statewide $1,129.6 $197.8 5,710,488 3.9%

1 Note that the statewide values reported in this table are from the 2"¢ Addendum to the 2015 SWE Market Potential
Studies. http://www.puc.state.pa.us/pcdocs/1367057.docx

The final Phase IIl Implementation Order also established DR targets for each EDC covered by
Act 129 (with no DR target for Penelec). The percentage reduction targets, as well as the value
of reductions in MW, are reported in Table 11. It is important to note that the EDCs were not
required to obtain peak demand reductions in the first program year of Phase Il (PY8). The targets
reported in Table 11 are for the other four program years in Phase Il
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Table 11: Act 129 Phase Ill Five -Year Energy DR Reduction Compliance Targets 1

o ;
Five-Year DR Program Average % Redgctlon
. . o Annual (Relative to
Spending Allocation Acquisition Costs .
(Million $) ($/MWlyear) Potential 2007-2008
y Savings (MW) Peak Demand)
PECO $42.70 $66,370 161 2.0%
PPL $15.38 $41,622 92 1.4%
Duquesne $9.77 $57,976 42 1.7%
Light
FE: Met-Ed $9.95 $51,210 49 1.8%
FE: $0.00 $50,782 0 0.0%
Penelec
FE: Penn
0
Power $3.33 $49,349 17 1.7%
FE: West $11.78 $46,203 64 1.8%
Penn
Statewide $92.90 $54,714 424 1.6%

1 Note that the statewide values reported in this table are from the 2"¢ Addendum to the 2015 SWE Market Potential
Studies. http://www.puc.state.pa.us/pcdocs/1367057.docx

112 St andards Each EDCOs MustadVieet | | | EE&C Pl
Phase

The PUC requires that each EDCG6s plan for
following:

1. EDCs must include in their filing an EE&C Plan that obtains at least 3.5% of all
consumption reduction requirements from the federal, state, and local governments,
including municipalities, school districts, institutions of higher education, and non-profit
entities (Government, Non-Profit, Institutional [GNIs]).

2. Each EDC Phase Ill EE&C Plan must obtain at least 5.5% of its consumption reduction
requirements from programs solely directed at Low-Income (LI) customers or Ll-verified
participants in multifamily housing programs.?® Savings from non-LI programs, such as
general residential programs, will not be counted for compliance. More details about the
LI targets and requirements are provided in Section 1.1.6. Act 129 also includes legislative
requirements to include several energy-efficiency measures for households at or below
150% of the federal poverty income guidelines that is proportionatetoe a ¢ h  E D Cld
consumption relative to the total energy usage in the service territory. The Statewide
Evaluator (SWE) has advised that EDCs consider the definition of a LI measure to include
a measure that is targeted to LI customers and is available at no cost to LI customers.

20 Qualifying LI savings from multifamily housing may be counted toward the LI-specific savings, and savings from any
program that was directly targeting LI customers. This includes all weatherization programs, energy-efficiency kits and
home energy report (HER) programs, and specifically targeted compact fluorescent lighting (CFL) and light-emitting
diode (LED) lighting giveaway programs
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3. EDCs will be awarded credit for all new, first-year, incremental savings delivered in each
year of the Phase (rather than focusing on a cumulative approach, as was done in Phase
.

4. EDCs are to develop EE&C Plans that are designed to achieve at least 15% of the target
amount in each program year.

5. EDCs are to include at least one comprehensive program for residential customers and at
least one comprehensive program for non-residential customers.

6. EDCs should determine the initial mix and proportion of energy-efficiency programs,
subject to PUC approval. The PUC expects the EDCs to provide a reasonable mix of

energy-ef fi ci ency programs for all customers. Howe
must ensure that the utility offers each customer class at least one energy-efficiency
program.

7. DR programs will meet the following criteria:
a. The EDCs will obtain no less than 85% of the target in any one event.
b. Curtailment events shall be limited to the months of June through September.

c. Curtail ment events shal/l be called for the f
ahead forecast for the PJM RTO is greater than 96% of the PIJM RTO summer peak
demand forecast for the months of June through September for each year of the
program.

d. Each curtailment event shall last four consecutive hours.

e. Each curtail ment event shal/l be called such t
hi ghest peak hour above 96% of PJM6s RTO sum

f. Once six curtailment events have been called in a program year, the peak demand
reduction program shall be suspended for that program year.

g. The reductions attributable to a four-consecutive-hour curtailment event will be based
on the average MW reduction achieved during each hour of an event.

h. Compliance will be determined based on the average MW reductions achieved from
events called in the last four years of the program.

i. The EDCs, in their plans, must demonstrate that the cost to acquire MWs from
customers who parti ci p at e Emergery LdddResponse Program (ELRP) is
no more than half the cost to acquire MWs from customers in the same rate class that
are not participating in PJM6és ELRP. In addi
dual participation in Act129 and PJM&és ELRP; dual enroll ed
50% discount on Act 129 DR incentives imposed.
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1.1.3 Carryover Savings from Phase Il

T he P Pladedll Implementation Order specifies that the EDCs are allowed to use savings
attained in Phase Il in excess of their targets for application toward Phase Il targets. These
carryover savings may only be savings actually attained in Phase Il. The Phase Il Final
Compliance Order further clarified that in order to carry over savings for the LI and GNI carveouts,
an EDC must attain savings in Phase Il that are in excess of their Phase Il targets for application
towards Phase Ill targets.?

1.1.4 Incremental Annual Accounting

EDCs will be awarded credit for all new, first-year, incremental savings delivered in each year of
the Phase. Each program year, the new first-year savings achieved by an EE&C program are
added to an EDCO6s progress toward complian
whether a measure reaches the end of its effective useful life (EUL) before the end of the phase
does not impact compliance savings.

1.1.5 Net-to-Gross Ratio (NTGR) for Phase Il of Act 129

The PUCO6s Phase 111 | mpl ementati on Order s
verified savings rather than net savings, and that EDCs will continue to perform Net-to-Gross
(NTG) research. Results of the NTG evaluations should be used to inform program modifications
and program planning (e.g., program design, modifying program incentive levels, and eligibility
requirements), as well as determinations of program cost-effectiveness.

1.1.6 LI and GNI Customer Savings

As noted earlier in Section 1.1.2, each EDC Phase Il EE&C Plan must obtain at least 5.5% of its
consumption reduction requirements from programs solely directed at LI customers or LI-verified
participants in multifamily housing programs and at least 3.5% of all consumption reduction
requirements from GNI entities. Savings from non-LI programs, such as general residential
programs, will not be counted for compliance. LI customers are defined as households whose
incomes are at or below 150% of the Federal Poverty Income Guideline. As noted earlier in
Section 1.1.3, LI & GNI carryover for Phase Ill were based on attained savings in Phase Il that
were in excess of the overall Phase Il targets and the individual Phase Il carveout targets. If an
EDC exceeded the LI or GNI target in Phase Il, but did not exceed the portfolio target, the EDC
was not permitted to carry over savings for the carveout(s) in Phase 11.22

21 Pennsylvania Public Utility Commission. Act 129 Phase Il Final Compliance Order. From the public meeting held
August 3, 2017. Docket No. M-2012-2289411. (http://www.puc.pa.gov/pcdocs/1530728.docx)
22 Act 129 Phase Il Final Compliance Order.
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A summary of the LI and GNI carve-out information is provided in Table 12.

Table 12: Act 129 Phase Ill LI and GNI Carve -Out Information

Proportionate 2016-2021 5'5% LI 3'5% G

Number of Measures Potential S_?;/rmgts S_?;/rlngts
) Savings (MWh) (Mv?/h) (Mv?/h)

PECO 8.80% 1,962,659 107,946 68,693
PPL 9.95% 1,443,035 79,367 50,507
Duquesne Light 8.40% 440,916 24,250 15,432
FE: Met-Ed 8.79% 599,352 32,964 20,977
FE: Penelec 10.23% 566,168 31,139 19,816
FE: Penn Power 10.64% 157,371 8,655 5,508
FE: West Penn 8.79% 540,986 29,754 18,935
Statewide 5,710,488 314,075 199,868
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Section 2 Top Offerings

The Pennsylvania EDCs support a wide range of energy-efficient equipment and technology in
their Phase lll EE&C plans. Despite the diverse set of offerings, PY11 gross verified energy
savings came largely from three offerings: residential lighting (including upstream and non-
upstream lighting), Home Energy Reports (HERS), and non-residential lighting. All seven EDCs
offer residential lighting, HERs, and non-residential lighting in Phase Ill. In PY11, the three
offerings contributed 78.5% of the verified gross energy savings in the Commonwealth. Table 13
shows the contribution to PY11 portfolio savings from each of the three primary offerings by EDC.

Table 13: PY11 Energy Savings from the Top Three Offerings

PY11 Residential HERs Non- Percent of

Verified Lighting (MWh) Residential PY11 MWh

Gross (MWh) (MWh)* Lighting (MWh) from Big 3
PECO 479,702 177,663 67,056 152,375 82.8%
PPL 369,322 60,868 33,356 150,332 66.2%
Duquesne Light 97,349 28,292 7,415 53,796 91.9%
FE: Met-Ed 143,078 44,357 26,222 42,152 78.8%
FE: Penelec 136,889 47,177 14,272 45,975 78.5%
FE: Penn Power 48,148 17,334 6,185 18,951 88.2%
FE: West Penn 132,110 43,427 19,421 47,698 83.7%
Statewide 1,406,597 419,118 173,927 511,279 78.5%

“Upstream residential lighting (including savings from cross-sector sales), plus non-upstream residential lighting.

Figure 11 displays the distribution of energy savings from residential lighting, non-residential
lighting, HERs, and all other offerings. Only 22% of statewide savings occurred outside of the
three largest offerings.
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Figure 11: PY11 Distribution of Energy Savings from  the Top Three and All Other
Offerings
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The following sections explore the key issues for each of the primary offerings. Differences in
delivery strategy across the EDCs are highlighted and discussed.

2.1 RESIDENTIAL LIGHTING

Upstream residential lighting was the second largest program offering among the EDCs,
accounting for 24% of statewide PY11 verified gross energy savings. But residential lighting
accounts for an even larger share of statewide savings when non-upstream lighting, such as kits
and direct install measures, is considered. Non-upstream residential lighting accounted for
another 6% of statewide PY11 verified gross savings, and residential lighting programs overall
equaled 30% of statewide PY11 verified gross savings (see Table 14).
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Table 14: PY11 Energy Savings, Upstream Residential Lighting, Non  -Upstream
Residential Lighting, and All Residential Lighting

PY11 Non-
Verified Upstream Upstream All Res Percent of PY11
Gross Res Lighting Res Lighting MWh from Res
(MWhiyr) (MWh/yr)* Lighting (MWh/yr) Lighting
y (MWh/yr)
PECO 479,702 138,810 38,853 177,663 37%
PPL 369,322 48,339 12,529 60,868 16%
Duquesne Light 97,349 22,290 6,002 28,292 29%
FE: Met-Ed 143,078 35,308 9,049 44,357 31%
FE: Penelec 136,889 36,963 10,214 47,177 34%
FE: Penn Power 48,148 16,800 534 17,334 36%
FE: West Penn 132,110 41,676 1,751 43,427 33%
Statewide 1,406,597 340,186 78,932 419,118 30%

"The SWE notes that upstream lighting includes savings from cross-sector sales (i.e., upstream lighting customers
install in commercial settings).

Figure 12 displays the percent of statewide gross energy savings from all residential lighting from

PY8 through PY11. The proportion of gross savings from residential lighting declined from 42%

in PY8 to 30% in PY11. Starting in PY12, the baseline for residential general service lamps will

be reduced to 45 lumens per watt to comply withthe EI SA 2020 fAbackBetaospd prov
of the reduced baseline, the SWE anticipates gross savings from residential lighting to decline

substantially in PY12.
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Figure 12: PY8-PY11 Percent of Verified MWh from Residential Lighting
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The reduced residenti al lighting baselinewlissoci a
require the EDCs to rely more heavily on measures other than residential lighting in order to meet

their savings targets in PY12 and subsequent program years. Figure 13 displays percent of gross

energy savings from all residential lighting for PY8 and PY11 by EDC. Several EDCs, including

Duquesne Light, PPL, and Penelec, had a relatively high proportion of gross savings from

residential lighting at the beginning of Phase Ill, and a substantially lower proportion towards the

end of the phase. EDCs that are primed to generate savings from non-residential lighting

measures will likely find it easier to meet their savings targets going forward.
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Figure 13: PY8 and PY11 Percent of MWh from Residential Lighting by EDC
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2.1.1. Upstream Lighting: Lighting Technologies and Sales Channels

Figure 14 displays the distribution of statewide upstream lighting products by technology from
PY5 thorough PY11. One hundred percent of upstream lighting products sold since PY8 were
LEDs.

Figure 14: PY5-PY11 Upstream Lighting Technologie s
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Figure 15 displays the distribution of statewide upstream lighting products sold by retail channel
from PY8 through PY11. Over one-half (55%) of PY11 upstream lighting products were sold
through home improvement stores, which is up from 40% in PY8. The proportion of products sold
through mass merchandise stores has remained stable over time, at around 25%, while the
proportion of sales through most other channels has declined. Primary sales channels varied by
EDC. See the Upstream Lighting & Cross-Sector Sales sections of the appendices for EDC-
specific distributions of sales by retail channel.

Figure 15: PY8-PY11 Upstream Lighting Sales by Retail Channel

Lot W Other®

B Discount

W Hardware
Membership Club
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*Other includes grocery, lighting and electronics, and independent stores.

Figure 16 displays the distribution of statewide upstream lighting products by product type from
PY8 through PY11. Just over three-fifths (63%) of statewide PY11 upstream lighting products
sold were general service lamps, which is down from 72% in PY8. Meanwhile, the proportion of
reflectors, specialty lamps, and indoor fixtures has increased. Product types varied by EDC; see
the Upstream Lighting & Cross-Sector Sales sections of the appendices for EDC-specific
distributions of lighting types.
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Figure 16: PY8-PY11 Upstream Lighting Sales by Product Type
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2.1.2. Cross -Sector Sales

Cross-sector sales rates represent the proportion of residential upstream program bulbs
customers install in small commercial settings. Bulbs installed in commercial settings are subject
to higher HOU, resulting in higher kWh and kW savings. Cross-sector sales rates determine the
share of program savings and costs attributable to the small commercial class. None of the EDCs
conducted cross-sector sales research in PY11. Table 15 displays the cross-sector sales rates
EDCs applied in PY11, the study period they were estimated, and the method used to estimate
them.
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Table 15: PY11 Upstream Lighting Cross -Sector Sales Rates

Cross-Sector

Study Period

Method

Sales Rate
PECO 1.5%* PY8
PPL 6% PY10
Duquesne Light 3.8%** PY9
FE Companies 7.1% PY8

In-store intercept
survey

General population
surveys of residential
and small business
customers

In-store intercept
survey

General population
survey of residential
customers

* Respondent bulb weighted average was 0.73% for standard LEDs and 2.0% for specialty LEDs.
** Respondent bulb weighted average was 3.5 % for standard LEDs and 4.2% for specialty LEDs.

2.1.3. LED Price Trends, PY11

Figure 17 shows quarterly sales-weighted average manufacturer suggested retail prices (MSRPS)
for A-lines for PY9 through PY11. Sales-weighted average MSRPs for A-Lines are about $0.20
less in PY11 than they were in PY10. This drop is less drastic than the drop in prior years, but
MSRPs continue to fall. Non-sales-weighted average MSRPs also continued to decline. Figure
18 shows quarterly sales-weighted average MSRPs for light-emitting diode (LED) candelabras,
globes, and reflectors. For candelabras, average MSRPs were $0.61 less in PY11 than they were
in PY10. Average sales-weighted MSRPs for globes were essentially the same in PY9 and PY10
and dropped by nearly $0.50 in PY11. For reflectors, sales-weighted MSRPs actually increased
in PY11. This increase was largely driven by PECO, as they had a number of higher-priced
reflectors go through the program in PY11. Their sales-weighted reflector MSRP increased by

roughly $1.75 in PY11 compared to PY10.
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Figure 17: PY9 1 PY11 Quarterly LED Prices 1 A-lines

Figure 18: PY9 1 PY11 Quarterly LED Prices 1 Candelabras, Globes, and
Reflectors
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