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Acronyms

BDR Behavioral Demand Response

cé&l Commercial and Industrial

CFL Compact Fluorescent Lamp

CSP Conservation Service Provider or Curtailment Service Provider
Ccv 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-lmpact Measure

HVAC Heating, Ventilating, and Air Conditioning
ICSP Implementation Conservation Service Provider
kw Kilowatt

kWh Kilowatt-hour

LED Light-Emitting Diode

LIURP Low-Income Usage Reduction Program

M&V Measurement and Verification

MW Megawatt

MWh Megawatt-hour

NPV Net Present Value

NTG Net-to-Gross

P3TD Phase Il to Date

PA PUC Pennsylvania Public Utility Commission

PSA Phase 11l 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
PYRTD Program Year Reported to Date

PYVTD Program Year Verified to Date

RTD Phase Ill to Date Reported Gross Savings
SWE Statewide Evaluator

TRC Total Resource Cost

TRM Technical Reference Manual

VTD Phase Il to Date Verified Gross Savings




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
nonparticipant spillover, and other causes of changes in energy consumption or demand not
directly attributable to the EE&C program.

Reported Gross: Also referred to as ex ante (Latin for “beforehand”) savings. The energy and
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 Il 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 referred to as ex post (Latin for “from something done afterward”) gross
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
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 effective useful life. 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 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 Ill 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 Il of Act 129 for an EE&C program or portfolio.

Phase Ill 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 Ill to Date Preliminary Savings Achieved (PSA): The sum of the verified gross
savings (VTD) from previous program years in Phase Il 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 Ill to Date Preliminary Savings Achieved + Carryover (PSA+CQO): The sum of
the verified gross savings from previous program years in Phase 1l plus the reported
gross savings from the current program year plus any verified gross carryover savings
from Phase Il of Act 129. This is the best estimate of an EDC's progress toward the
Phase Ill compliance targets.

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




1 Introduction

Pennsylvania Act 129 of 2008, signed on October 15, 2008, mandated energy savings and
demand reduction goals for the largest electric distribution companies (EDCSs) in Pennsylvania
for Phase | (2008 through 2013). Phase Il of Act 129 began in June 2013 and concluded in May
2016. In late 2015, each EDC filed a new energy efficiency and conservation (EE&C) plan with
the PA PUC detailing the proposed design of its portfolio for Phase Ill. These plans were
updated based on stakeholder input and subsequently approved by the PUC in 2016.

Implementation of Phase Il of the Act 129 programs began on June 1, 2016. This report
documents the progress and effectiveness of the Phase Ill EE&C accomplishments in Program
Year 8 (PY8) for Metropolitan Edison (Met-Ed), Pennsylvania Electric Company (Penelec),
Pennsylvania Power Company (Penn Power), and West Penn Power Company (WPP),
collectively referred to herein as the FirstEnergy PA Companies (Companies) or the four PA
EDCs, as well as the cumulative accomplishments of the Phase Il programs since inception.
This report additionally documents the energy savings carried over from Phase Il. The Phase Il
carryover savings count towards EDC savings compliance targets for Phase IIl.

This report details the participation, spending, reported gross, verified gross, and verified net
impacts of the energy efficiency programs in PY8. Compliance with Act 129 savings goals are
ultimately based on verified gross savings. This report also includes estimates of cost-
effectiveness according to the Total Resource Cost test (TRC).! The Companies have retained
ADM Associates, Inc. and Tetra Tech MA Inc (the ADM team, or ADM) as an independent
evaluation contractor for Phase Il of Act 129. The ADM team is responsible for the
measurement and verification of the savings and calculation of gross verified and net verified
savings.

The ADM team also performed a process evaluation to examine the design, administration,
implementation, and market response to the EE&C program. This report presents the key
findings and recommendations identified by the process evaluation and documents any
changes to EE&C program delivery considered based on the recommendations.

Phase Il of Act 129 includes a demand response goal for Met-Ed, Penn Power, and WPP.
Demand response events are limited to the months of June through September, which are the
first four months of the Act 129 program year. Because the demand response season is
completed early in the program year, it is possible to complete the independent evaluation of
verified gross savings for demand response sooner than is possible for energy efficiency
programs. The first demand response events occurred in early PY9, and their impacts will be
reported in the first Semi-Annual for PY9.

1 The Pennsylvania TRC Test for Phase | was adopted by PUC order at Docket No. M-2009-2108601 on June 23,
2009 (2009 PA TRC Test Order). The TRC Test Order for Phase | later was refined in the same docket on August 2,
2011 (2011 PA TRC Test Order). The 2013 TRC Order for Phase Il of Act 129 was issued on August 30, 2012. The
2016 TRC Test Order for Phase Il of Act 129 was adopted by PUC order at Docket No. M-2015-2468992 on June
11, 2015.




2 Summary of Achievements

2.1 CARRYOVER SAVINGS FROM PHASE Il oF AcT 129

Table 1 shows total MWh/year carryover savings from Phase Il for each of the FirstEnergy
EDCs. MWh/year of portfolio-level carryover savings from Phase II. Figure 1 compares Phase II
verified gross savings total to the Phase Il compliance target to illustrate the carryover
calculation.

Table 1: Carryover Savings from Phase Il

Phase Il Carryover

FirstEnergy EDC Savings (MWh/Year)

Met-Ed 30,482
Penelec 49 695
Penn Power 13.866
West Penn Power 20540

Figure 1. Carryover Savings from Phase Il of Act 129

400,000 368,235 [36s, 5us| B Met-Ed
[358,073]

350,000 |33?’?53| |33:"1533 | B Penelec
300,000 B Penn Power
250,000 HWPP
200,000
150,000 11::9 368 -
100.000 'y 30,482

50,000

0 . l mm BN

Phase Il Target Phase Il Verified Carryover from
Gross Savings Phasell

MwWh/Year

The Commission’s Phase Il Implementation Order? also allowed EDCs to carry over savings in
excess of the Phase Il Government, Non-Profit, and Institutional (GNI) savings goal and excess
savings from the Low-Income (LI) customer segment.2 Figure 2 shows the calculation of

2 Pennsylvania Public Utility Commission, Energy Efficiency and Conservation Program Implementation Order, at
Docket No. M-2014-2424864, (Phase Ill Implementation Order), entered June 11, 2015.
3 Proportionate to those savings achieved by dedicated low-income programs in Phase lIl.




carryover savings for the low-income targets, and Figure 3 shows the calculation of carryover
savings for the GNI targets.

Figure 2: Low-Income Carryover from Phase Il
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2.2 PHASE IlIl ENERGY EFFICIENCY ACHIEVEMENTS TO DATE

Since the beginning of Program Year 8 on June 1, 2016, the four FirstEnergy PA EDCs reported

and verified gross electric energy savings and gross peak demand savings are shown in Table
2 below.

Table 2: Gross Reported and Verified Electric and Demand Savings for PY8

EDC PYRTD MWh PYRTD MW PYVTD MWh PYVTD MW
Met-Ed 130,422 17 139875 18
Penelec 121,535 15 132 449 16

Penn Power 34 846 h 37,130 5
West Penn Power 122 460 17 131,330 17

Since the beginning of Program Year 8 on June 1, 2016, the four FirstEnergy PA EDCs reported

and verified gross electric energy savings and gross peak demand savings are shown in Table
3 below.

Table 3: Gross Reported and Verified Electric and Demand Savings since the
beginning of Phase IIl of Act 129

EDC RTD MWh RTD MW  VTD MWh VTD MW
Met-Ed 130,422 17 139875 18
Penelec 121,535 15 132 449 16

Penn Power 34,846 D 37130 b
West Penn Power 122,460 17 131330 17

Achievements toward Phase Il Energy Savings compliance, including carryover savings from
Phase I, are shown in Table 4 below for the four PA EDCs.

Table 4: Phase Il Electric Savings including Phase Il Carryover

VTD+CO Compliance P_::;::

MWh Target Date
Met-Ed 170,357 594,352 28%
Penelec 182,144 566,168 32%
Penn Power 50,956 157 371 32%
West Penn Power 151,870 540 986 28%

Figure 4 summarizes progress towards the Phase Il portfolio compliance targets for each of the
four EDCs.




Figure 4. EE&C Plan Performance toward Phase Ill Portfolio Compliance Target
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The Phase Ill Implementation Order directed EDCs to offer conservation measures to the low-
income customer segment based on the proportion of electric sales attributable to low-income
households. The proportionate number of measures targets for the EDCs are listed in the
second column of Table 5. The number of EE&C measures offered by each EDC to its
residential and non-residential customer classes are shown in the third column. The fourth
column shows the number of measures available to the low-income customer segment at no
cost to the customer. The last column shows the percentages of total measures offered in the
EE&C plan. These percentages exceed the proportionate number of measures targets for each
EDC.

Table 5: Proportion of Measures Offered to Low-Income Customers
Yo

Proportionate Total Number %
Number of Measures Measures Measures
Measures Offered Available Offered
Target

Met-Ed 8% 158 58 37%
Penelec 10% 158 59 37%
Penn Power 11% 158 59 37%
West Penn Power 9% 158 58 37%

The PA PUC also established a low-income energy savings target of 5.5% of the portfolio
savings goal. The second column of Table 6 shows the low-income savings targets, based on
verified gross savings, for each EDC. The third column of the table shows the verified low-




income impacts, inclusive of Phase Il carryover. The percentages of the Phase Il low-income
energy savings targets achieved to date are shown in the last column of the table.

Table 6: Low-Income Program Energy Savings and Targets
Compliance LIVTD+CO  Percent of

ED% Target MWh Target to Date
Met-Ed 32,964 15,093 46%
Penelec 31,139 19,912 654%

Penn Power 8.655 4 996 H8%
West Penn Power 29 754 13,698 46%

Figure 5 compares the VTD performance for the low-income customer segment to the Phase Il
savings target.

Figure 5: EE&C Plan Performance toward Phase Ill Low-Income Compliance
Target
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The Phase Ill Implementation Order established a GNI energy savings target of 3.5% of the
portfolio savings goal. The second column of Table 7 shows the GNI savings targets, based on
verified gross savings, for each EDC. The third column of the table shows the verified low-
income impacts, inclusive of Phase Il carryover. The percentages of the Phase 11l GNI energy
savings targets achieved to date are shown in the last column of the table.




Table 7: GNI Savings and Targets
Compliance GNIVTD Percent of

ED% Target +CO MWh Target to Date
Met-Ed 20977 H 1156 24%
Penelec 19 816 6615 33%
Penn Power H 508 9574 174%
West Penn Power 18,935 10,237 54%

Figure 6 compares the VTD performance for the GNI customer segment to the Phase Il savings
target.

Figure 6: EE&C Plan Performance against Phase Ill GNI Compliance Target
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2.3 PHASE Il DEMAND RESPONSE ACHIEVEMENTS TO DATE

The Phase Il demand response performance targets are 49 MW for Met-Ed, 17 MW for Penn
Power, and 64 MW for West Penn Power. Penelec does not have DR targets in Phase lll.
Compliance targets for demand response programs are based on average performance across
events and were established at the system level, which means the load reductions measured at
the customer meter must be escalated to reflect transmission and distribution losses.

Act 129 demand response events are triggered by PJM’s day-ahead load forecast. When the
day-ahead forecast is above 96% of the peak load forecast for the year, a demand response

event is initiated for the following day.
The Commission’s Phase Il Implementation Order also established a requirement that EDCs

achieve at least 85% of the Phase Ill compliance reduction target in each DR event. For each
DR event, this translates to a 41.7 MW minimum for Met-Ed, a 14.5 MW minimum for Penn




Power, and a 54.4 MW minimum for West Penn Power. Penelec does not have DR targets in
Phase llI.

The first demand response events occurred in early PY9, and their impacts will be reported in
the first Semi-Annual for PY9.

2.4 PHASE |Ill PERFORMANCE BY CUSTOMER SEGMENT

Table 8 presents the participation, savings, and spending by customer sector for PY8. The
residential, small C&I, large C&I sectors are defined by EDC tariff and the residential low-
income and governmental/educational/non-profit sector were defined by statute (66 Pa. C.S. §
2806.1). The residential low-income segment is a subset of the residential customer class and
the GNI segment will include customers who are part of the Small C&I or Large C&l rate
classes. The savings, spending, and participation values for the LI and GNI segments have
been removed from the parent sectors in Table 8. The values in Table 8 and Table 9 below
also reflect adjustments related to cross sector sales of upstream lighting. Participant counts,
incentive amounts, and reported impacts removed from the parent (residential) sector, and
allocated to Small C&I and GNI sectors, to reflect cross-sector sales adjustments to reported
data for the Energy Efficient Products Program in Table 74, Table 75, Table 76, and Table 77
Section 3.3.1.




Table 8: Program Year 8 Summary Statistics by Customer Segment

Met-Ed

Penelec

Penn Power

West Penn
Power

P ¢ Residential Residential Small C&l Large C&l
arameter (Non-L1) LI (Non-GNI)  (Non-GNI)
# participants 493 167 26,955 22 849 79 2,013
PYRTD MWhiyr 75,627 9,107 13,227 27 435 5,025
PYRTD MW
(Enerqy Efficiency) 10.06 1.15 1.99 3.53 0.75
PYVTD MW
(et R Bihase} 0.00 0.00 0.00 0.00 0.00
Incentives ($1000 54,199 60 55827 $742.18]  §1.36527 |  $261.01
# participants 555,164 37.329 28,061 52 2689
PYRTD MWhiyr 73.161 10,950 17.811 12.873 6.740
PYRTD MW
(Energy Efficiency) 8.79 1.30 275 1.58 0.81
PYVTD MW
(Demand Response) 0.00 0.00 0.00 0.00 0.00
Incentives ($1000 $4,095.25 $79.10 51,083.01 $597.90 |  $381.08
# participants 103,971 7.481 4811 16 608
PYRTD MWhiyr 17,917 3,280 8.248 3,036 2,364
PYRTD MW
(Energy Efficiency) 257 0.43 1.33 0.29 0.20
PYVTD MW
(Dt R} 0.00 0.00 0.00 0.00 0.00
Incentives ($1000 $1,219.71 $22.84 $474.35 $167.09]  $132.18
# participants 550,108 31,238 25 615 31 2,425
PYRTD MWhiyr 79,159 10,388 15,491 7433 9,990
PYRTD MW
(Eneray Efficiency) 11.48 1.39 228 0.96 1.06
PYVTD MW
e R inase} 0.00 0.00 0.00 0.00 0.00
Incentives ($1000) $3,663.13 $60.33 5$380.09 $372.93|  $520.12




Table 9 summarizes plan performance by sector since the beginning of Phase Ill.

Table 9: Phase Ill Summary Statistics by Customer Segment

P . Residential Residential Small C&l Large C&I
arameter (Non-L1) LI (Non-GNI)  (Non-GNI)
# participants 498,167 26,955 22,849 79 2.013
PSA MWhiyr 75,627 9,107 13,227 27,435 5,025
PSA MW
Met-Ed (Energy Efficiency) 10.06 1.15 1.99 3.53 0.75
Phase Il MW
{Demand Response) 0.00 0.00 0.00 0.00 0.00
Incentives ($1000 $4.199.60 $58.27 574218 $1.365.27 $261.01
# participants 555,164 37.329 28,061 82 2,689
PSA MWWhiyr 73,161 10,950 17,811 12,873 6,740
PSA MW
Penelec {Energy Efficiency) e 1 =l & )
Phase Il MW
(Demand Response) 0.00 0.00 0.00 0.00 0.00
Incentives ($1000 54 095 25 579.10 $1.083.01 559790 $381.08
# participants 103,971 7.481 4,811 16 608
PSA MWhiyr 17,917 3,280 8,248 3,036 2,364
PSA MW
Penn Power | (Energy Efficiency) 24 Ry 13 2 2
Phase Il MW
(Demand Response) 0.00 0.00 0.00 0.00 0.00
Incentives ($1000 $1.219.71 $22 84 $474.35 $167.09 $132.18
# participants 550,108 31,238 25 B15 31 2425
PSA MWhiyr 79,159 10,388 15,491 7,433 9,990
West Penn E PSAE#.W 11.48 1.39 228 0.96 1.06
Power {Energy Efficiency)
s BLE 0.00 0.00 0.00 0.00 0.00
{Demand Response) ’ : : ; :
Incentives ($1000) $3.663.13 $60.33 $880.09 $372.93 $520.12

2.5 SUMMARY OF PARTICIPATION BY PROGRAM

Participation is defined differently for certain programs depending on the program delivery
channel and data tracking practices. The nuances of the participant definition vary by program
and are summarized by program in the bullets below. Table 10 provides the current participation
totals for PY8 and Phase lll.

e For the Appliance Turn-In Program and the low-income Appliance Turn-In
components of the Low Income Energy Efficiency Program and Energy Solutions for
Business — Small Program, participation is the count of rebate applications, which
corresponds to appliance pick-up events. If a homeowner recycles two refrigerators
on one occasion, that counts as one participant.




For the Home Energy Reports components of the Energy Efficient Homes and Low
Income Energy Efficiency Programs, the number of participants is taken as the
maximum number of participants in the treatment group during the year. This
definition of participant is selected because it aligns with the gross impact evaluation
protocol for Home Energy Reports.

For the Conservation Kits components of the Energy Efficient Homes Program and
Low Income Energy Efficiency Programs, the participant counts are equal to the
overall count of kits distributed by each program. In nearly all cases, one kit is sent to
a household.

For the Residential New Construction components of the Energy Efficient Homes
Program and Low Income Energy Efficiency Programs, the participant count is equal
to the number of houses (or in the case of multifamily housing, the number of
dwelling units)

For the Direct Install component of the Energy Efficient Homes Program, the
participant count is equal to the number of rebate homes treated in the program.

For Upstream Lighting component of the Energy Efficient Products Program, the
participant count is equal to the number of packs sold. This is approximately equal
to number of bulbs divided by three.

For the Upstream Electronics component of the Energy Efficient Products Program,
the participant count is equal to the number of electronics equipment sold.

For the HVAC component of the Energy Efficient Products Program, the participant
count is equal to the sum of HVAC units and HVAC tune-ups rebated by the
program. If a customer purchases multiple HVAC units or tune-ups, then the
customer counts as two participants. The majority of rebates applications however,
are for a single HVAC system or service.

For the Appliances components of the Energy Efficient Products Program and the
Low Income Energy Efficiency Program, the participant count is equal to the sum of
Appliances rebated by the program. If a customer purchases multiple Appliances,
then the customer counts as multiple participants. The majority of rebate applications
however, are for a single appliance.

For the Direct Install component of the Low Income Energy Efficiency Program, the
participant count is equal to the number of rebate homes treated in the program.

For the downstream rebates in all nonresidential energy efficiency programs, the
participant count is equal to the number of unique account numbers associated with
rebate applications for the program year.




Table 10: EE&C Portfolio Participation by Program

PYTD P3TD

Participation Participation
Appliance Turn-in 3,974 3,974
Energy Efficient Homes 202,956 202,956
Energy Efficient Products 315,681 315,681
Low Income Energy Efficiency 26,955 26,955
Met.Ed C&l Energy Solutions for Business - Small 348 348
C&l Demand Response - Small 0 0
C&l Enemgy Solutions for Business - Large 116 116
Ca&l Demand Response - Large 0 0
Governmental & Institutional Tariff 32 32
Portfolio Total 550,062 550,062
Appliance Turn-in 3,483 3,483
Energy Efficient Homes 209,088 209,088
Energy Efficient Products 372,475 372,475
Low Income Energy Efficiency 37329 37,329
Dol C&l Enemgy Solutions for Business - Small 608 608
C&| Demand Response - Small 0 0
C&| Enemy Solutions for Business - Large 110 110
C&I| Demand Response - Large 0 0
Governmental & Institutional Tariff 233 233
Portfolio Total 623,326 623,326
Appliance Turn-in 1,167 1,167
Energy Efficient Homes 40,404 40,404
Energy Efficient Products 67,582 67,382
Low Income Energy Efficiency 7,481 7,481
T C&I| Enemgy Solutions for Business - Small 248 248
C&I| Demand Response - Small 0 0
C&Il Energy Solutions for Business - Large 18 18
C&l Demand Response - Large 0 0
Governmental & Institutional Tariff 186 186
Partfolio Total 116,887 116,887
Appliance Turn-in 4 660 4 660
Energy Efficient Homes 208,421 208,411
Energy Efficient Products 364,320 364,320
Low Income Energy Efficiency 31,238 31,238
West Penn Power C&Il Energy Solutions for Business - Small 506 506
C&l Demand Response - Small 0 0
C&l Enemgy Solutions for Business - Large 68 68
C&| Demand Response - Large 0 0
Governmental & Institutional Tariff 279 229
Paortfolio Total 609,442 609,442




2.6 SUMMARY OF IMPACT EVALUATION RESULTS

During PY8 ADM completed impact evaluations for many of the energy efficiency programs in
the portfolio. Table 11 and Table 12 summarize the realization rates and net-to-gross ratios by
program. Initiative-level evaluation detail is available in the Appendices to this report.

Table 11: Impact Evaluation Results Summary for Met-Ed and Penelec

Met-Ed Penelec
Frogram intiathe Reliil:?z;gt?on RE:I?;Z:iin g‘::: REE]I-;:;:‘?DH RE:Irir;Z:Iiin

Rate Rate Ratio Rate Rate
Appliance Turn-In 100.1% 04 5% 50.0% 89 0% 87.9% 43.0%
Energy Efficient Homes 111.3% 94.9%| 92.3% 117.1% 98.7%| 90.8%
Energy Efficient Products 121.1% 131.0% 37.8% 117.1% 131.6% 34 5%
Low Income Program 111.0% 100.8%] 100.0% 112.9%| 102.2%| 100.0%
gf;'g?;;,‘j‘_i”;fq;ﬂr R 916%|  1049%| 649% 93.4% 98.1%| 82.3%
gf;'g?;;,‘j‘_ii”;ggr PR 959%|  104.1%| 546% 92 8% 89.4%| 757%
Gremma 91.3% 104.4%| 66.3% 93.4% 101.7%| 84.6%

Tariff Program

Table 12: Impact Evaluation Results Summary for Penn Power and WPP

Penn Power West Penn Power

ProgramiIntiaive | Y eieation Grose R SRR N

Rate Rate Ratio Rate Rate Ratio
Appliance Turn-In 78.1% 80.2% 50.0% 891.3% 96.1% 45 (0%
Energy Efficient Homes 118.2% 101.7% 89 8% 106.8% 84.6% 93.9%
Energy Efficient Products 127 3% 139.3% 39.6% 118.3% 124 9% 28.2%
o e Bt 93.9% 80.4%| 1000%|  105.1% 90.6%| 100.0%
ey > 03.7%|  104.6%| 721% 00.9%  96.2%| 82.1%
nirianr hha 90.9%|  109.8%| 60.0% 00.4%  96.3%| 73.7%
o R R 044%|  1036%| 752%|  1007%  1022%| 82.9%

Tariff Program




Findings from net-to-gross research are not used to adjust compliance savings in Pennsylvania.
Instead, net-to-gross research provides directional information for program planning purposes.
Table 13 and Table 14 present net-to-gross findings for High-Impact Measures (HIMs) studied
in PY8.

Table 13: High-Impact Measure Net-to-Gross for Met-Ed and Penelec
Met-Ed Penelec

e . Net to i : Net to

; . Spillover Gross . . Spillover Gross

ridership Ratio ridership Rafio
Res Appliance Tum-In 50.0% 0.0% 50.0% 57 0% 0.0% 43.0%
Res Upstream Lighting 63.0% 0.0% 37.0% 66.2% 0.0% 33.8%
Res EE Kits 21.0% 3.0% 82.0% 20.0%| 3.0% 83.0%
C&l Lighting 35.6% 2.0% 66.3% 19.7% 4 8% 85.0%
C&l Custom 62 6% 0.0% 37 4% 44 1% 0.4% 56.3%

Table 14: High-Impact Measure Net-to-Gross for Penn Power and WPP

Penn Power West Penn Power
Net to Net to
Free ) Free 5

ridership Spillover Gru.ss ridership Spillover Gro_s.s

Ratio Ratio
Res Appliance Tum-In 50.0% 0.0% 50.0% 55.0% 0.0% 45.0%
Res Upstream Lighting 61.2% 0.0% 38.8% 73.4% 0.0% 26.6%
Res EE Kits 20.0% 2.0% 82.0% 20.0% 2.0% 82.0%
C&l Lighting 28.1% 3.3% 75.2% 221% 5.0% 82.8%
C&I Custom 52 3% 0.0% 47 7% 47 0% 0.0% 53.0%

2.7 SUMMARY OF ENERGY IMPACTS BY PROGRAM

Act 129 compliance targets are based on annualized savings estimates (MWh/year). Each
program year, the annual savings achieved by EE&C program activity are recorded as
incremental annual, or “first-year”, savings and added to an EDC'’s progress toward compliance.
Incremental annual savings estimates are presented in Section 2.7.1. Lifetime energy savings
incorporate the Effective Useful Life (EUL) of installed measures and estimate the total energy
savings associated with EE&C program activity. Lifetime savings are used in the TRC test, by
program participants when assessing the economics of upgrades, and by the SWE when
calculating the emissions benefits of Act 129 programs. Section 2.7.2 presents the lifetime
energy savings by program.

2.7.1 Incremental Annual Energy Savings by Program

Figure 7, Figure 8, Figure 9, and Figure 10 present summaries of the PYTD energy savings by
program respectively for Met-Ed, Penelec, Penn Power, and WPP for Program Year 8. The
energy impacts in this report are presented at the meter level and do not reflect adjustments for
transmission and distribution losses. The verified gross savings are adjusted by energy
realization rates and the verified net savings are adjustments by both the gross realization rates
and the net-to-gross ratios.




Figure 7: PYTD Energy Savings by Program for Met-Ed
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Figure 8: PYTD Energy Savings by Program for Penelec

W PYRTD (MWh/yr) B PYWTD Gross (MWh/fyr) W PTD Net (MWhyr)

Apphance Turn-in
Energy Efficiert Homes
Energy Efficient Products
Low Income Energy Efficiency
C& | Ener gy Solutions for Business - Small
C& | Energy Solutions for Businiess - Large

Governmental & Institutional Tariff

=]

5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000
MWWy




Figure 9: PYTD Energy Savings by Program for Penn Power
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Figure 10: PYTD Energy Savings by Program for WPP
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Figure 11, Figure 12, Figure 13, and Figure 14 present summaries of the energy savings by
program respectively for Met-Ed, Penelec, Penn Power, and WPP for Phase 11l of Act 129.




Figure 11: P3TD Energy Savings by Program for Met-Ed
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Figure 12: P3TD
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Figure 13: P3TD

Energy Savings by Program for Penn Power
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Figure 14: P3TD Energy Savings by Program for WPP
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Summaries of energy impacts by program through PY8 are presented in Table 15, Table 16,
Table 17, and Table 18 for Met-Ed, Penelec, Penn Power, and WPP respectively.

Table 15: Incremental Annual Energy Savings by Program - Met-Ed

Ferre PYRTD I:;:T.SE PED RTD ng oI:s VTD Net

(MWRYD iy awhiyr) MYRYD iy (MWhIT)

Appliance Turn-in 4,009 4,014 2.007 4,009 4,014 2.007
Energy Efficient Homes 48,126] 53.568] 489445 48126] 53,5631 49445
Energy Efficient Products 26460 30,825 11,656 25460 30,825 11,656
Low Income Energy Efficiency 9107 101051 10,105 5107] 10,105 10,105
C&l Energy Solutions for Business - Small 12,526 11,469 7,441 12 526 11,463 7,441
C&I Energy Solutions for Business - Large 30,919 29,643 16,188 30,919 29,643 16,188
Governmental & Institutional Tanff 274 250 166 274 250 166
Portfolio Total 130,422 139,875 97,008 130,422] 139,875 97,008

Table 16: Incremental Annual Energy Savings by Program - Penelec

PYVTD PYVTD VTD

Program gl Gross Net L Gross RS

(MWhYT) iawhiyr) awhiyn) (MWD avigyn (MWhiYT)

Appliance Turn-in 3.826 3.407 1,465 3.826 3.407 1,465
Energy Efficient Homes 38,523 45 106 40 962 38,523 45 106 40,962
Energy Efficient Products 33,501 39.241 13,528 33,501 39,241 13,628
Low Income Energy Efficiency 10,950 12359 12,359) 10950f 12,359] 12359
C&l Energy Solutions for Business - Small 18.071 16.874 13.889 18,071 16.874 13.889
C&l Energy Solutions for Business - Large 15,811 14,666 11,106 15,811 14 666 11,106
Governmental & Institutional Tariff 852 796 673 852 796 673
Portfolio Total 121,535 132,449 93,982] 121,535 132,449] 93,982

Table 17: Incremental Annual Energy Savings by Program — Penn Power

PYRTD F;;T‘;D PED RTD {:T 025 VTD Net

(MWOIYD) iawwniyn) (awhsyeg (MAWOYT) gy (MWRIYT)

Appliance Turn-in 1,288 1,007 503 1,288 1,007 503
Energy Efficient Homes 10,902 12,863 11,564 10,902 12,883 11,564
Energy Efficient Products 6,202 7,836 3,130 6,202 7,896 3,130
Low Income Energy Efficiency 3,280 3,080 3,080 3.280 3,080 3,080
C&l Energy Solutions for Business - Small 8,703 8.151 5.880 6.703 8,151 5.880
C&l Energy Solutions for Business - Large 3.046 2. 768 1.661 3.046 2. 768 1.661
Governmental & Institutional Tariff 1,424 1,345 1,012 1424 1,345 1,012
Portfolio Total 34,846) 37,130 26,831] 34.846] 37,1301 26,831




Table 18: Incremental Annual Energy Savings by Program - WPP

PYRTD Gross Net RTD {::;:; VTD Net

(MWRYD awniyr) awhiyr) MVRYD gy (MWhIT)

Appliance Tumn-in 4,999 4 565 2,054 4,999 4 565 2,054
Energy Efficient Homes 45 219 45,29 45 324 45219 45,29 45 324
Energy Efficient Products 31,349 37.095 10,456 31,349 37,095 10,456
Low Income Energy Efficiency 10,388 10,915 10,915 10,388 10,915 10,915
C&l Energy Solutions for Business - Small 14,540 14,523 11.919 14,540 14,523 11,919
C&I Energy Solutions for Business - Large 10,477 10,414 7673 10477 10,414 7673
Governmental & Institutional Tariff 5,489 5528 4 580 5489 5628 4 580
Portfolio Total 122,460 131,330] 92,922 122,460] 131,330 92,922

2.7.2 Lifetime Energy Savings by Program

Table 19, Table 20, Table 21, and Table 22 present the PYTD and P3TD lifetime energy
savings by program for Met-Ed, Penelec, Penn Power, and WPP respectively. Lifetime savings
are calculated by using expected useful lives (EULS) listed in the PA TRM for each measure,
subject to a 15-year cap. For commercial and industrial projects, the measure lives are first
determined for each sampled project during gross impact evaluation. The measure lives are
then weighted by sampling initiative and EDC as the ratio between verified lifetime energy
savings and program-year verified savings. This step is conducted in part because measure
lives, as determined post-verification, may differ from ex-ante measure lives in the tracking
database*, and in part to maintain consistency between verified impacts, measure lives, and
incremental costs for all sampled projects. For the residential upstream lighting program, the
measure life is reduced to replicate the effect of a dual-baseline benefits stream®. To develop
the modified measured lives, we perform dual-baseline calculations for five archetypal lamps in
the most common baseline wattage bins (72W, 53W, 53W, 29W, and 25W) and perform dual-
baseline calculations with lower baseline wattages (23W, 18W, 15W, 9W, and 9W respectively)
post 2020. The modified measure life is the product of the original measure life and the ratio of
the net-present value of delta-Watt-years for the dual-baseline stream to a single-baseline
stream.

4 For example, a project may consist of various measures with different lifetimes can have different realization rates
by measure.
5 See also comments in Section 2.10.




Table 19: Lifetime Energy Savings by Program for Met-Ed

ER— PWTD Gross .F"|‘:"JTD Net : ‘uﬂ.'D Gross : 'UI’TD Net

Lifetime (MWh) Lifetime (MWh) Lifetime (MWh) Lifetime (MUWh)
Appliance Turn-in 31,4582 15,741 31,482 165,741
Energy Efficient Homes 209,070 173,080 208,070 173,080
Energy Efficient Products 230,148 87,711 230,145 87,711
Low Income Energy Efficiency 56,530 56,530 56,530 56,630
C&I Energy Solutions for Business - Small 165,012 107,194 165,012 107,184
C&| Energy Solutions for Business - Large 433,327 235811 433,327 235811
Governmental & Institutional Tanff 3.608 2,392 3.608 2,392
Portfolio Total 1,129,179 678,459 1,129,179 678,459

Table 20: Lifetime Energy Savings by Program for Penelec

T— PYVTD Gross PYVTD Net VTD Gross VTD Net

Lifetime (MWh) Lifetime (MWh) Lifetime (MWh) Lifetime (MVWWh)
Appliance Turn-in 24 155 10,387 24 155 10,387
Energy Efficient Homes 214 661 181,031 214 661 181.031
Energy Efficient Products 299,034 104,230 299,034 104,280
Low Income Energy Efficiency 72,695 72,695 72,695 72695
C&l Energy Solutions for Business - Small 245 975 203,614 245 975 203,614
C&l Energy Solutions for Business - Large 205,252 157 726 205,252 157.726
Governmental & Institutional Tanff 11,756 9,957 11,756 §.957
Portfolio Total 1,073,528 739,690 1,073,528 739,690

Table 21: Lifetime Energy Savings by Program for Penn Power

PYVTD Gross PYVTD Net VTD Gross VTD Net

Lifetime (MWh) Lifetime (MWh) Lifetime (MWh) Lifetime (MUWh)
Appliance Turn-in 7.909 3.954 7.909 3.954
Energy Efficient Homes 60,341 47,403 60,341 47 403
Energy Efficient Products 64,750 25,798 64750 26,798
Low Income Energy Efficiency 20,404 20,404 20,404 20,404
C&l Energy Solutions for Business - Small 120,996 87,333 120,996 87,333
C&l Energy Solutions for Business - Large 40,920 24,691 40.920 24 591
Governmental & Institutional Tanff 20,008 15,054 20,008 15,054
Portfolio Total 335,328 224,536 335,328 224,536




Table 22: Lifetime Energy Savings by Program for WPP

PYVTD Gross PYVTD Net VTD Gross VTD Het

Lifetime (MWh) Lifetime [MWhj Lifetime (MWh) Lifetime (MWWh)
Appliance Turn-in 36.013 16.206 36,013 16,206
Energy Efficient Homes 156,838 128,987 156,838 128,997
Energy Efficient Products 275,574 79,145 275,574 79,145
Low Income Energy Efficiency 66,434 66,434 66,434 66.434
C&I Energy Solutions for Business - Small 208,700 172,852 209,700 172852
C&| Energy Solutions for Business - Large 138,710 105,175 138,710 105175
Governmental & Institutional Tanff 81,294 67,361 81,294 67,361
Portfolio Total 964,562 636,170 964,562 636,170

2.8 SUMMARY OF DEMAND IMPACTS BY PROGRAM

Phase Il EE&C programs achieve peak demand reductions in two primary ways. The first is
through coincident reductions from energy efficiency measures and the second is through
dedicated demand response offerings that exclusively target temporary demand reductions on
peak days. Energy efficiency reductions coincident with system peak hours are reported and
used in the calculation of benefits in the TRC Test, but do not contribute to Phase Ill peak
demand reduction compliance goals. Phase Il peak demand reduction targets are exclusive to
demand response programs.

The two types of peak demand reduction savings are also treated differently for reporting
purposes. Peak demand reductions from energy efficiency are generally additive across
program years, meaning that the P3TD savings reflect the sum of the first-year savings in each
program year. Conversely, demand response goals are based on average portfolio impacts
across all events so cumulative DR performance is expressed as the average performance of
each of the DR events called in Phase Il to date. Because of these differences, demand
impacts from energy efficiency and demand response are reported separately in the following
sub-sections.

2.8.1 Energy Efficiency

Act 129 defines peak demand savings from energy efficiency as the average expected
reduction in electric demand from 2:00 p.m. to 6:00 p.m. EDT on non-holiday weekdays from
June through August. Unlike Phase | and Phase Il Act 129 reporting, the peak demand impacts
from energy efficiency in this report are presented at the meter level and do not reflect
adjustments for transmission and distribution losses. Figure 15, Figure 16, Figure 17, and
Figure 18 present summaries of the PYTD demand savings by energy efficiency program for
Met-Ed, Penelec, Penn Power, and WPP respectively for Program Year 8.




Figure 15: PYTD Demand
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Figure 16: PYTD Demand
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Figure 17: PYTD Demand Savings by Energy Efficiency Program for Penn Power
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Figure 18: PYTD Demand Savings by Energy Efficiency Program for WPP
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Figure 19, Figure 20, Figure 21, and Figure 22 present summaries of the P3TD demand savings

by energy efficiency program for Met-Ed, Penelec, Penn Power, and WPP respectively for
Phase IIl of Act 129.




Figure 19: P3TD Demand
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Figure 20: P3TD Demand
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Figure 21: P3TD Demand Savings by Energy Efficiency Program for Penn Power
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Figure 22: P3TD Demand Savings by Energy Efficiency Program for WPP
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Summaries of the peak demand impacts by energy efficiency program through the current
reporting period are presented in Table 23, Table 24, Table 25, and Table 26 for Met-Ed,
Penelec, Penn Power, and WPP respectively.




Table 23: Peak Demand Savings by Energy Efficiency Program for Met-Ed

Program

PYRTD
(MWiyr)

PYVTD
Gross

PYVTD
Net

RTD
(MWiyr)

VTD
Gross

VTD Net
{MWiyr)

{MWiyr)

{MWiyr)

{MWiyr)

Appliance Tumn-in 0.56 0.53 0.26 0.56 0.63 0.26
Energy Efficient Homes 6.65 6.22 562 6.65 6.22 562
Energy Efficient Products 3.18 417 1.59 3.18 417 1.69
Low Income Energy Efficiency 1.15 1.16 1.16 1.15 1.16 1.16
C&l Energy Solutions for Business - Small 1.92 2.01 1.31 192 2.01 1.31
C&| Energy Solutions for Business - Large 411 427 2.27) 411 427 227
Governmental & Institutional Tanff 0.01 0.01 0.01 0.01 0.01 0.01
Portfolio Total 17.47) 18.37) 12.23 17.47 18.37) 12.23

Table 24: Peak Demand Savings by Energy Efficiency Program for Penelec

L PYRTD P(;T;Tsf P‘::;’D RTD v VTD Net

(MWD iy awryny MWD gy (MWD

Appliance Tumn-in 0.50 0.44 0.19 0.50 0.44 0.19
Energy Efficient Homes 496 4.90 4. 44 496 4.90 4. 44
Energy Efficient Products 3.60 474 1.65 360 4.74 1.65
Low Income Energy Efficiency 1.30 133 133 130 133 133
C&l Energy Solutions for Business - Small 2.99 2.94 243 2499 2.94 243
C&l Energy Solutions for Business - Large 1.86 1.66 1.32 1.86 1.66 1.32
Governmental & Institutional Tariff 0.01 0.01 0.01 0.01 0.01 0.01
Portfolio Total 15.23 16.02 11.37 15.23 16.02 11.37)

Table 25: Peak Demand Savings by Energy Efficiency Program for Penn Power

PYRTD

PYVTD
Gross

PYVTD
Net

RTD

VTD
Gross

VTD Net

(MWD awryn) vy WA gy (MW

Appliance Turn-in 0.16 0.13 0.07 016 0.13 0.07
Energy Efficient Homes 1.72 1.75 145 172 1.75 1.45
Energy Efficient Products 0.75 1.04 0.42 0.75 1.04 0.42
Low Income Energy Efficiency 0.43 0.35 0.35 043 0.35 0.35
C&l Energy Solutions for Business - Small 1.41 1.48 1.06 141 1.48 1.06
C&| Energy Solutions for Business - Large 0.29 0.32 0.20 029 0.32 0.20
Governmental & Institutional Tariff 0.06 0.07 0.05 0.06 0.07 0.05
Portfolio Total 4.83 5.13 3.59 4383 513 3.59




Table 26: Peak Demand Savings by Energy Efficiency Program for WPP

PYRTD bl RTD in VTD Net
(MWiyr) (0SS e (WA (S ()
(MWiyr) (MWiyr) (MWiyr)

Appliance Tumn-in 0.63 0.61 0.27 063 0.61 0.27
Energy Efficient Homes 7.01 5.93 .36 7.01 5.93 5.36
Energy Efficient Products 4.15 5.18 1.49 415 5.18 1.49
Low Income Energy Efficiency 1.39 1.26 1.26 1.39 1.26 1.26
C&l Energy Solutions for Business - Small 2.3 222 1.83 231 222 1.83
C&| Energy Solutions for Business - Large 1.53 1.47) 1.04 153 1.47] 1.04
Governmental & Institutional Tanff 0.16 0.16 013 016 0.16 0.13
Portfolio Total 17.18 16.84 11.39 17.18 16.84 11.39

2.8.2 Demand Response

Act 129 defines peak demand savings from demand response as the average reduction in
electric demand during the hours when a demand response event is initiated. Phase Il DR
events are initiated according to the following guidelines:

1) Curtailment events shall be limited to the months of June through September.

2) Curtailment events shall be called for the first six days of each program year (starting in
PY9) in which the peak hour of PJIM’s day-ahead forecast for the PIM RTO is greater
than 96% of the PJM RTO summer peak demand forecast for the months of June
through September.

3) Each curtailment event shall last four hours.

4) Each curtailment event shall be called such that it will occur during the day’s forecasted
peak hour(s) above 96% of the PJM RTO summer peak demand forecast.

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

The peak demand impacts from demand response in this report are presented at the system
level and reflect adjustments to account for transmission and distribution losses. Table 27 lists
the line loss multipliers by EDC and by sector. These values are taken from Table 1-4 of the
2016 PA TRM.

Table 27: Line Loss Multipliers by EDC and Customer Sector

Met-Ed Penelec

Residential 1.0945 1.0945 1.0943 1.0943
Small C&l 1.0720 1.0720 1.0545 1.0730
Large C&l 1.0720 1.0720 1.0545 1.0730

Table 28 summarizes the PYVTD and VTD demand reductions for each of the demand
response programs in the EE&C plan and for the demand response portfolio as a whole. VTD
demand reductions are the average performance across all Phase 11l demand response events
independent of how many events occurred in a given program year. The relative precision




columns in Table 10 indicate the margin of error (at the 90% confidence interval) around the
PYVTD and VTD demand reductions. The table shows zero values in each cell because there
were no demand response events in PY8.

Table 28: Verified Gross Demand Response Impacts by Program

Program PYVTD Relative VTD Gross  Relative

g Gross MW  Precision Mw Precision
Met-Ed Residential Behavioral Demand Response 0.0 0.0 0.0 0.0
Met-Ed C&| Demand Response Program — Small 0.0 0.0 0.0 0.0
Met-Ed C&l Demand Response Program — Large 0.0 0.0 0.0 0.0
Penn Power |Residential Behavioral Demand Response 0.0 0.0 0.0 0.0
Penn Power |C&l Demand Response Program — Small 0.0 0.0 0.0 0.0
Penn Power |C&l Demand Response Program — Large 0.0 0.0 0.0 0.0
WPP Residential Behavioral Demand Response 0.0 0.0 0.0 0.0
WPP C&l Demand Response Program — Small 0.0 0.0 0.0 0.0
WPP C&l Demand Response Program — Large 0.0 0.0 0.0 0.0

2.9 SUMMARY OF FUEL SWITCHING IMPACTS

Act 129 allows EDCs to achieve electric savings by converting electric equipment to non-electric
equipment. Table 11 summarizes for each EDC, key fuel switching metrics to date in Phase IlI.
Combined Heat and Power (CHP) and solar water heating are the only fuel switching measures
offered by the Companies in Phase Ill. There were no rebates approved for these measures in
PY8.

Table 29: Fuel Switching Summary

Penn
Power

MetEd Penelec WPP

Fuel Switching Measures
Offered

Fuel Switching Measures
Implemented

VTD Energy Savings Achieved
via Fuel Switching (MWh/yr)

P3TD Increased Fossil Fuel
Consumption Due to Fuel 0 0 0 0
Switching Measures (MMBTU/yr)

CHP, Solar Water Heater

Mone Mone Mone Mone

P3TD Incentive Payments for
Fuel Switching Measures 0 0 0 0
($1000)




2.10 SUMMARY OF COST-EFFECTIVENESS RESULTS

TRC benefit-cost ratios are calculated by comparing the total NPV TRC benefits and the total
NPV TRC costs. It is important to note that TRC costs are materially different from the EDC
spending and rate recovery tables presented later in the report. TRC costs include estimates of
the full cost incurred by program participants to install efficient equipment, not just the portion
covered by the EDC rebate. Table 31, Table 32, Table 33, and Table 34 show the TRC ratios by
program and for the portfolio for Met-Ed, Penelec, Penn Power, and WPP respectively. The
benefits in the tables were calculated using gross verified impacts. PYTD costs and benefits are
expressed in the base dollars for the calendar year in which the program starts. For PY8, cost
and benefits are expressed in 2016 dollars.

The TRCs presented in this report are considered conservative, as they reflect a dual baseline
protocol for residential lighting measures consistent with the current TRM. The TRM specifies
that “calculations for bulbs expected to be installed or remain in use past 2020. For these bulbs,
[post EISA 2007 baseline wattages] should be used for the savings calculations until 2020,
followed by the [post 2020 baseline wattages] for the remainder of the measure life.” The
Companies note that since the TRM was adopted in 2015, there is growing uncertainty about
the likelihood of DOE enforcement of EISA 2020 standard changes as well as the availability of
pre 2020 baseline bulbs in the market. This has resulted in most states not adopting the
prospective change in standards in cost effectiveness calculations, resulting in higher lifetime
savings and benefits.

If TRCs were to not use the dual baselines, portfolio gross and net TRCs for the Energy Efficient
Products program would increase by 26 to 41%, portfolio gross TRCs would increase by 7 to
11% and portfolio net TRCs would increase by 5 to 6% depending on EDC. Gross and Net
TRCs for the Portfolio with and without dual baseline treatment are presented in the following
table:

Table 30 — Portfolio TRC with and without Dual Baseline Calculations

EDC [}ua_l Without_[}ual [}ua_l Without_[}ual
Baseline Baseline Baseline Baseline
Met-Ed 1.45 156 120 126
Penelec 1.53 1.69 1.25 1.32
Penn Power 1.55 172 1.35 1.43
WPP 1.26 1.40 049a 1.02
Average 1.45 1.59 1.19 1.26




Table 31: PY8 Gross TRC Ratios by Program ($1,000) for Met-Ed

TRC Net
TRC NPV TRC NPV : Benefits
P Benefits Costs Bl (Benefits —
Costs)
Appliance Turn-in %1513 F662 2.32 F861
Energy Efficient Homes 510,004 57,154 1.40 52,850
Energy Efficient Products $13,647 $7,070 1.93 56,578
Low Income Energy Efficiency $2,563 53,409 0.75 -5847
Residential Subtotal $27,727 $18,285 1.52 $9,442
C&I Energy Solutions for Business - Small B5,872 54,136 1.42 $1,736
C&l Energy Solutions for Business - Large 515,060 510,778 1.40 54,252
Governmental & Institutional Tariff 596 $115 0.84 -518
C&l Demand Response Program — Small &0 540 0.00 -540
C&l Demand Response Program — Large 50 5360 0.00 -5.360
Non-Residential Subtotal $21,028 $15,428 1.36 $5,600
Portfolio Total $48,755 $33,712 1.45 $15,042

Table 32: PY8 Gross TRC Ratios by Program ($1,000) for Penelec

TRC Net
TRC NPV TRC NPV : Benefits
g Benefits Costs LBy (Benefits —

Costs)
Appliance Turn-in $1,156 5648 1.78 5508
Energy Efficient Homes $9,626 56,126 1.57 $3,500
Energy Efficient Products $16,916 56,565 2.58 £10,351
Low Income Energy Efficiency 53,048 53,504 0.87 -5455

Residential Subtotal $30,746 $16,842 1.83 $13,904
C&l Energy Solutions for Business - Small §3,449 §6,291 1.34 $2,159
C&| Energy Solutions for Business - Large 56,485 56,571 0.99 -586
Governmental & Institutional Tariff 5283 5336 0.84 -554
Mon-Residential Subtotal $15,218 $13,198 1.15 $2,019
Portiolio Total $45,964 $30,041 1.53 $15,923




Table 33: PY8 Gross TRC Ratios by Program ($1,000) for Penn Power

TRC Net
TRC NPV TRC NPV = : Benefits
gl Benefits Costs Lkt (Benefits —
Costs)
Appliance Turn-in 5319 5226 1.41 593
Energy Efficient Homes 52,752 52 433 1.13 £319
Energy Efficient Products 53,432 51,739 1.97 51,694
Low Income Energy Efficiency 5788 5973 0.81 -5185
Residential Subtotal $7,292 $5,371 1.36 $1,920
C&I Energy Solutions for Business - Small $4.210 $1,793 235 52 418
C&l Energy Solutions for Business - Large $1,317 51,065 1.24 $252
Governmental & Institutional Tanff 520 $247 210 $273
C&l Demand Response Program — Small 50 512 0.00 -512
C&l Demand Response Program — Large 50 5111 0.00 -5111
Mon-Residential Subtotal $6,048 $3,229 1.87 $2,819
Portfolio Total $13,339 $8,600 1.55 $4,739

Table 34: PY8 Gross TRC Ratios by Program ($1,000) for WPP

TRC NPV

Benefits
Appliance Turn-in 51,444 5775 1.86 F670
Energy Efficient Homes 57,111 56,547 1.09 5564
Energy Efficient Products 515324 &7 776 1.97 57,548
Low Income Energy Efficiency $2,599 53,573 0.73 -5974
Residential Subtotal $26,478 $18,670 1.42 $7,208
C&I Energy Solutions for Business - Small 56,974 56,173 113 5201
C&l Energy Solutions for Business - Large 54,582 54,173 1.10 5409
Governmental & Institutional Tariff 52,035 £2,178 093 -5143
C&l Demand Response Program — Small &0 §56 0.00 -556
C&l Demand Response Program — Large 50 $502 0.00 -5502
Hon-Residential Subtotal £13,591 $13,082 1.04 $509
Portfolio Total $40,069 $31,752 1.26 $8,317




Table 35, Table 36, Table 37, and Table 38 present PY8 cost-effectiveness for Met-Ed,
Penelec, Penn Power, and WPP respectively, using net verified savings to calculate benefits.

Table 35: PY8 Net TRC Ratios by Program ($1,000) for Met-Ed

TRC Net
TRC NPV TRC NPV : Benefits
L Benefits Costs pEt {Benefits —
Costs)
Appliance Turn-in 5756 5652 1.16 $105
Energy Efficient Homes 58,257 56,608 1.25 51,649
Energy Efficient Products §5,166 $3,498 1.48 51,668
Low Income Energy Efficiency $2,563 53,409 0.75 -5847
Residential Subtotal $16,742 $14,167 118 $2,575
C&I Energy Solutions for Business - Small $3,814 §2,084 1.28 §829
C&l Energy Solutions for Business - Large £8,037 56,202 1.30 51,835
Governmental & Institutional Tariff 564 $91 0.70 -528
C& Demand Response Program — Small 50 540 0.00 -540
C&l Demand Response Program — Large 50 5360 0.00 -5.360
Non-Residential Subtotal $11,914 $9,678 1.23 $2,236
Portfolio Total $28,656 $23,845 1.20 $4.811

Table 36: PY8 Net TRC Ratios by Program ($1,000) for Penelec

Program

TRC NPV
Benefits

TRC NPV

Costs

TRC Ratio

TRC Net
Benefits
(Benefits —
Costs)

Appliance Turn-in 5497 $E48 0.77 -5151
Energy Efficient Homes $3,135 55,399 1.36 52,136
Energy Efficient Products §5,853 $3,119 1.88 $2,734
Low Income Energy Efficiency §3,048 $3,504 0.87 -5455
Residential Subtotal $17,534 $13,270 1.32 $4,263
C&l Energy Solutions for Business - Small £6,981 £5,296 1.32 %1,685
C&| Energy Solutions for Business - Large 54,986 54,898 1.02 589

Governmental & Institutional Tarift $238 5301 0.79 -562

Non-Residential Subtotal $12,206 $10,494 1.16 $1,712
Portfolio Total $29,740 $23,765 1.25 $5,975




Table 37: PY8 Net TRC Ratios by Program ($1,000) for Penn Power

TRC Net
TRC NPV TRC NPV : : Benefits
gl Benefits Costs Lkt (Benefits —
Costs)
Appliance Turn-in 5159 5226 0.71 -B67
Energy Efficient Homes 52,113 52 062 1.02 552
Energy Efficient Products $1,364 5871 157 5492
Low Income Energy Efficiency 5788 5973 0.81 -5185
Residential Subtotal $4,424 $4,132 1.07 $292
C&I Energy Solutions for Business - Small 53,026 $1,308 2.31 §1718
C&l Energy Solutions for Business - Large 5789 5650 1.29 $139
Governmental & Institutional Taniff $392 $199 1.96 $192
C&l Demand Response Program — Small 50 512 0.00 -512
C&l Demand Response Program — Large 50 5111 0.00 -5111
Non-Residential Subtotal $4,206 $2,281 1.84 $1,925
Portfolio Total $8,631 $6,413 1.35 $2,217

Table 38: PY8 Net TRC Ratios by Program ($1,000) for WPP

TRC NPV

Benefits
Appliance Turn-in H650 5775 0.84 -5125
Energy Efficient Homes 55,842 55,086 098 -5143
Energy Efficient Products 54,334 53,540 1.22 5794
Low Income Energy Efficiency $2,599 53,573 0.73 -5974
Residential Subtotal $13,426 $13,873 0.97 5448
C&I Energy Solutions for Business - Small 55,746 §5,276 1.09 5470
C&l Energy Solutions for Business - Large 53,408 53,308 1.03 5100
Governmental & Institutional Tariff 51,686 51,829 092 -5152
C&l Demand Response Program — Small &0 §56 0.00 -556
C&l Demand Response Program — Large 50 $502 0.00 -5502
Hon-Residential Subtotal £10,839 $10,980 0.99 5141
Portfolio Total $24,265 $24,854 0.98 -$588

Table 39, Table 40, Table 41, and Table 42 summarize cost-effectiveness by program
respectively for Met-Ed, Penelec, Penn Power, and WPP for Phase IIl of Act 129. P3TD costs
and benefits are expressed in 2016 dollars regardless of program or reporting year.




Table 39: P3TD Gross TRC Ratios by Program ($1,000) for Met-Ed

TRC Net
TRC NPV TRC NPV : Benefits
P Benefits Costs Bl (Benefits —
Costs)
Appliance Turn-in %1513 F662 2.32 F861
Energy Efficient Homes 510,004 57,154 1.40 52,850
Energy Efficient Products $13,647 $7,070 1.93 56,578
Low Income Energy Efficiency $2,563 53,409 0.75 -5847
Residential Subtotal $27,727 $18,285 1.52 $9,442
C&I Energy Solutions for Business - Small B5,872 54,136 1.42 $1,736
C&l Energy Solutions for Business - Large 515,060 510,778 1.40 54,252
Governmental & Institutional Tariff 596 $115 0.84 -518
C&l Demand Response Program — Small &0 540 0.00 -540
C&l Demand Response Program — Large 50 5360 0.00 -5.360
Non-Residential Subtotal $21,028 $15,428 1.36 $5,600
Portfolio Total $48,755 $33,712 1.45 $15,042

Table 40: P3TD Gross TRC Ratios by Program ($1,000) for Penelec

TRC Net
TRC NPV TRC NPV : Benefits
Sl Benefits Costs [ S (Benefits —

Costs)
Appliance Turn-in §1,156 $E48 1.78 $508
Energy Efficient Homes $9,626 56,126 1.57 53,500
Energy Efficient Products $16,916 $6,565 258 §10,351
Low Income Energy Efficiency £3,048 53,504 0.87 -5455

Residential Subtotal $30,746 $16,842 1.83 $13,904
C&l Energy Solutions for Business - Small 538,449 56,291 1.34 52,159
C&| Energy Solutions for Business - Large 56,485 56,571 0.99 -586
Governmental & Institutional Tanff 5283 $336 0.84 -554
Non-Residential Subtotal $15,218 $13,198 1.15 $2,019
Portfolio Total $45,064 $30,041 1.53 $15,923




Table 41: P3TD Gross TRC Ratios by Program ($1,000) for Penn Power

TRC Net
TRC NPV TRC NPV = : Benefits
gl Benefits Costs Lkt (Benefits —
Costs)
Appliance Turn-in 5319 5226 1.41 593
Energy Efficient Homes 52,752 52 433 1.13 £319
Energy Efficient Products 53,432 51,739 1.97 51,694
Low Income Energy Efficiency 5788 5973 0.81 -5185
Residential Subtotal $7,292 $5,371 1.36 $1,920
C&I Energy Solutions for Business - Small $4.210 $1,793 235 52 418
C&l Energy Solutions for Business - Large $1,317 51,065 1.24 $252
Governmental & Institutional Tanff 520 $247 210 $273
C&l Demand Response Program — Small 50 512 0.00 -512
C&l Demand Response Program — Large 50 5111 0.00 -5111
Mon-Residential Subtotal $6,048 $3,229 1.87 $2,819
Portfolio Total $13,339 $8,600 1.55 $4,739

Table 42: P3TD Gross TRC Ratios by Program ($1,000) for WPP

TRC NPV

Benefits
Appliance Turn-in 51,444 5775 1.86 F670
Energy Efficient Homes 57,111 56,547 1.09 5564
Energy Efficient Products 515324 &7 776 1.97 57,548
Low Income Energy Efficiency $2,599 53,573 0.73 -5974
Residential Subtotal $26,478 $18,670 1.42 $7,208
C&I Energy Solutions for Business - Small 56,974 56,173 113 5201
C&l Energy Solutions for Business - Large 54,582 54,173 1.10 5409
Governmental & Institutional Tariff 52,035 £2,178 093 -5143
C&l Demand Response Program — Small &0 §56 0.00 -556
C&l Demand Response Program — Large 50 $502 0.00 -5502
Hon-Residential Subtotal £13,591 $13,082 1.04 $509
Portfolio Total $40,069 $31,752 1.26 $8,317




Table 43, Table 44, Table 45, and Table 46 present P3TD cost-effectiveness results for Met-Ed,
Penelec, Penn Power, and WPP respectively using net verified savings to calculate benefits.
Cost and benefits are expressed in 2016 dollars.

Table 43: P3TD Net TRC Ratios by Program ($1,000) for Met-Ed
TRC Net

Program

TRC NPV
Benefits

TRC NPV

Costs

TRC Ratio

Benefits
(Benefits —

Costs)

Appliance Turn-in 5756 5652 1.16 5105
Energy Efficient Homes 58,257 56,608 1.25 51,649
Energy Efficient Products §5,166 $3,498 1.48 51,668
Low Income Energy Efficiency $2,563 53,409 0.75 -5847
Residential Subtotal $16,742 $14,167 118 $2,575
C&I Energy Solutions for Business - Small $3,814 §2,084 1.28 §829
Cé&l Energy Solutions for Business - Large 58,037 56,202 1.30 $1,835
Governmental & Institutional Tariff 564 $91 0.70 -528
C& Demand Response Program — Small 50 540 0.00 -540
C&l Demand Response Program — Large 50 5360 0.00 -5.360
Non-Residential Subtotal $11,914 $9,678 1.23 $2,236
Portfolio Total $28,656 $23,845 1.20 $4.811

Table 44: P3TD Net TRC Ratios by Program ($1,000) for Penelec

Program

TRC NPV
Benefits

TRC NPV

Costs

TRC Ratio

TRC Net
Benefits
(Benefits —

Costs)

Appliance Turn-in 5497 5648 077 -5151
Energy Efficient Homes £8,135 $5,999 1.36 $2,136
Energy Efficient Products §5,853 $3,119 1.88 52,734
Low Income Energy Efficiency $3,048 53,504 0.87 -5455
Residential Subtotal $17,534 $13,270 1.32 $4,263
C&l Energy Solutions for Business - Small §6,081 $5,206 1.32 51,685
C&l Energy Solutions for Business - Large 54 986 54 898 1.02 pitete)

Governmental & Institutional Tariff 5239 $301 0.79 -562

Non-Residential Subtotal $12,206 $10,494 1.16 $1,712
Portfolio Total $29,740 $23,765 1.25 $5,975




Table 45: P3TD Net TRC Ratios by Program ($1,000) for Penn Power

TRC Net
TRC NPV TRC NPV : : Benefits
gl Benefits Costs Lkt (Benefits —
Costs)
Appliance Turn-in 5159 5226 0.71 -B67
Energy Efficient Homes 52,113 52 062 1.02 552
Energy Efficient Products $1,364 5871 157 5492
Low Income Energy Efficiency 5788 5973 0.81 -5185
Residential Subtotal $4,424 $4,132 1.07 $292
C&I Energy Solutions for Business - Small 53,026 $1,308 2.31 §1718
C&l Energy Solutions for Business - Large 5789 5650 1.29 $139
Governmental & Institutional Taniff $392 $199 1.96 $192
C&l Demand Response Program — Small 50 512 0.00 -512
C&l Demand Response Program — Large 50 5111 0.00 -5111
Non-Residential Subtotal $4,206 $2,281 1.84 $1,925
Portfolio Total $8,631 $6,413 1.35 $2,217

Table 46: P3TD Net TRC Ratios by Program ($1,000) for WPP

TRC NPV

Benefits
Appliance Turn-in H650 5775 0.84 -5125
Energy Efficient Homes 55,842 55,086 098 -5143
Energy Efficient Products 54,334 53,540 1.22 5794
Low Income Energy Efficiency $2,599 53,573 0.73 -5974
Residential Subtotal $13,426 $13,873 0.97 5448
C&I Energy Solutions for Business - Small 55,746 §5,276 1.09 5470
C&l Energy Solutions for Business - Large 53,408 53,308 1.03 5100
Governmental & Institutional Tariff 51,686 51,829 092 -5152
C&l Demand Response Program — Small &0 §56 0.00 -556
C&l Demand Response Program — Large 50 $502 0.00 -5502
Hon-Residential Subtotal £10,839 $10,980 0.99 5141
Portfolio Total $24,265 $24,854 0.98 -$588

2.11 COMPARISON OF PERFORMANCE TO APPROVED EE&C PLAN

Table 47, Table 48, Table 49, and Table 50 present P3TD expenditures, by program, compared
to the budget estimates set forth in the EE&C plan through PY8 for Met-Ed, Penelec, Penn
Power, and WPP respectively. All of the dollars in Table 16 are presented in 2016 dollars.




Table 47: Comparison of P3TD Expenditures to EE&C Plan ($1,000) Met-Ed

Phase lll Budget

Program from EE&C Plan Ef;i::ﬁ:; Ratio (Actual/Plan)
through PY3

Appliance Turn In Program 5 117393 | 5 879.99 0.75
Energy Efficient Homes Program 5 660246 | 5 6.061.76 0.92
Energy Efficient Products Program 5 394332 |5 2,406.77 0.61
Low Income Energy Efficiency Program 5 384844 |5 3,391.51 0.88
C&l Energy Solutions for Business Program - Small | 3 3,959.03 | 5 1.627.09 041
C&l Demand Response Program - Small 5 49.84 15 40.10 0.80
C&| Energy Solutions for Business Program - Large | § 289160 | 5 2,749.40 0.35
C&l Demand Response Program - Large 5 44852 | 5 359.97 0.80
Governmental & Institutional Tanff Program 5 26318 | 5 53.30 0.23
Total $ 23,180.32 ] § 17,575.87 0.76

Table 48: Comparison of P3TD Expenditures to EE&C Plan ($1,000) Penelec
Phase Ill Budget

Program

from EE&C Plan
through PY8

P3TD Actual
Expenditures

Ratio (Actual/Plan)

Appliance Turn In Program 5 121632 | § 845 .54 0.70
Energy Efficient Homes Program 5 6,156.38 | § 5,871.97 0.95
Energy Efficient Products Program 5 381654 | § 2,577 57 0.68
Low Income Energy Efficiency Program 5 421889 | 5 3.496.73 0.83
C&I Energy Solutions for Business Program - Small | % 4119.56 | 5 222212 0.54
C&l Energy Solutions for Business Program - Large | & 257154 |5 1,6572.01 0.61
Governmental & Institutional Tarff Program $ 46438 | 5 146.23 0.31
Total $ 22,563.59| & 16,732.16 0.74

Table 49: Comparison of P3TD Expenditures to EE&C Plan ($1,000) Penn Power

Program

Phase lll Budget
from EE&C Plan

P3TD Actual
Expenditures

Ratio (Actual/Plan)

through PY8

Appliance Turn In Program 5 280701 % 290.72 1.04
Energy Efficient Homes Program 5 18335913 1,690.05 0.92
Energy Efficient Products Program 5 03204 |5 511.06 0.55
Low Income Energy Efficiency Program 5 132179 | 5 871.01 073
C&l Energy Solutions for Business Program - Small | $ 113621 | & 836.20 0.74
C&l Demand Response Program - Small 5 1423] 3% 12.39 0.87
C&l Energy Solutions for Business Program - Large | $ 61870 | 5 345.02 0.56
& Demand Response Program - Large E 1268.07 | 5 111.06 0.87
Governmental & Institutional Tanff Program 5 10891 | % 126.72 1.16
Total 5 6,374.24] § 4,894.23 0.77




Table 50: Comparison of P3TD Expenditures to EE&C Plan ($1,000) WPP
Phase Il Budget

from EE&C Plan P10 A€Ml patiq (actualiPlan)
through PY8 penditures

Appliance Turn In Program 5 1166828 | 5 1.035.09 0.89
Energy Efficient Homes Program 5 491217 | 5 5,424 83 1.10
Energy Efficient Products Program b 374432 |1 5 2.862.06 0.76
Low Income Energy Efficiency Program $ 401274 | 5 3,565.02 0.89
C&l Energy Solutions for Business Program - Small | § 376223 |5 1,929 63 0.51
C&l Demand Response Program - Small L 58.33] % b5 82 0.96
C&l Energy Solutions for Business Program - Large | $ 272200 % 1,.212.48 0.45
C&l Demand Response Program - Large 5 52499 |5 501.89 0.96
Governmental & Institutional Tanff Program 5 M7201 % 471.11 1.36
Total 5 21,252.26 | § 17,057.93 0.80

Table 51, Table 52, Table 53, and Table 54 compare Phase Il verified gross program savings
compare to the energy savings projections filed in the EE&C plan for Met-Ed, Penelec, Penn
Power, and WPP respectively.

Table 51: Comparison of Phase Il Actual Program Savings to EE&C Plan
Projections for Phase Il for Met-Ed

Program Tﬁf{?&;ﬁ';:,s WD;’E ﬁ;:ﬂwh Ratio (Actual/Plan)
Appliance Turn In Program 6,129 4,014 0.65
Energy Efficient Homes Program 34,695 53,569 1.54
Energy Efficient Products Program 22,747 30,825 1.36
Low Income Energy Efficiency Program 7,530 10,105 1.33
C&l Energy Solutions for Business Program - Small 22267 11,463 0.52
C&l Demand Response Program - Small 0 0 n/a
C&l Energy Solutions for Business Program - Large 23,233 29,643 1.28
C&l Demand Response Program - Large 0 0 n'a
Governmental & Institutional Tanff Program 624 250 0.30
Total 117,486 139,875 1.19




Table 52: Comparison of Phase Ill Actual Program Savings to EE&C Plan
Projections for Phase Il for Penelec

Program

EE&C Plan
Through PY8

VTD Gross MWWh
Savings

Ratio (Actual/Plan)

Appliance Turn In Program 6,925 3.407 0.45
Energy Efficient Homes Program 29,763 45106 152
Energy Efficient Products Program 24111 39.241 1.63
Low Income Energy Efficiency Program 7,243 12,353 1.71
C&| Energy Solutions for Business Program - Small 22,754 16,874 0.74
C&l Energy Solutions for Business Program - Large 20,783 14,666 0.71
Governmental & Institutional Tarff Program 1,106 796 0.72
Total 112,716 132,449 1.18

Table 53: Comparison of Phase Ill Actual Program Savings to EE&C Plan
Projections for Phase Ill for Penn Power

Program

EE&C Plan
Through PY8

VTD Gross MWh
Savings

Ratio (Actual/Plan)

Appliance Turn In Program 1,645 1.007 0.61
Energy Efficient Homes Program 8,482 12,883 1.52
Energy Efficient Products Program 6,300 7,896 1.25
Low Income Energy Efficiency Program 2,041 3.080 1.51
C&I Energy Solutions for Business Program - Small 6,972 8.151 1.17]
C&l Demand Response Program - Small 0 0 n/a
C&| Energy Solutions for Business Program - Large 5,206 2,768 0.53
C&l Demand Response Program - Large 0 0 n/a
Governmental & Institutional Tanff Program 433 1.345 3N
Total 31,079 37,130 1.19

Table 54: Comparison of Phase Il Actual Program Savings to EE&C Plan
Projections for Phase Il for WPP

EE&C Plan
Through PY8

VTD Gross MWh
Savings

Ratio (Actual/Plan)

Appliance Turn In Program 6,671 4 565 0.68
Energy Efficient Homes Program 29,878 48,291 1.62
Energy Efficient Products Program 22,059 37.095 1.68
Low Income Energy Efficiency Program 6,812 10,915 1.60
C&| Energy Solutions for Business Program - Small 19,977 14,523 0.73
C&l Demand Response Program - Small 0 0 n/a
C&l Energy Solutions for Business Program - Large 21,510 10,414 0.48
C&l Demand Response Program - Large 0 0 n/a
Governmental & Institutional Tarff Program 1,072 5528 515
Total 107,978 131,330 1.22




Overall, the Companies exceeded their annual MWh targets while staying within budget.
Participation levels in the Appliance Turn-In program were lower than planned amounts for all
four PA Companies. As of this writing this is not a major concern, as marketing efforts can be
increased if participation again falls short of targets in PY9. One possible cause for the lower
than expected participation rates is that the program may have lost momentum and marketing
continuity after the previous ICSP unexpectedly became insolvent during PY7.

All other residential programs generally exceeded expectations, while remaining within budget
(normalized to MWh). Part of the reason for the apparent over performance of the Energy
Efficient Homes and Low Income Energy Efficiency programs is attributable to the Home Energy
Reports (“HER”) program component. On average, HER customers saved 10% to 15% more
than the 180 kWh/home that was used in portfolio planning assumptions. This may be due to a
number of reasons including increased savings with the duration of messaging and weather-
related factors. Energy efficiency kits also constituted a greater proportion of the Energy
Efficient Homes program, with approximately ten percent more participation than planned. This
tends to increase savings and cost-effectiveness as kits are generally more cost effective than
the direct install and new homes program components. The Energy Efficient Products program
was buoyed by higher than expected participation in the upstream lighting component, and also
by cross-sector sales (which are only accounted for in the verified impacts, not in planned or
reported impacts). The Companies monitor overall spending and achievements for the
residential sector as well as specific achievements in the low-income sector. As of this writing
there are no significant program changes pending for PY9.

The Commercial and Industrial Programs typically had lower participation levels than planned.
This is to be expected for the first year of a phase since the typical backlog of projects is nearly
eliminated between phases. Participation for the small rate-restricted Government and
Institutional Tariff Program was volatile, as expected for such programs. Penn Power and West
Penn Power had far higher savings than planned, while Met-Ed and Penelec fell short of
participation and savings targets. The Companies monitor overall spending and achievements
for the nonresidential sector as well as specific achievements in the GNI sector. As of this
writing there are no significant program changes pending for PY9.




2.12 FINDINGS AND RECOMMENDATIONS

The impact and process evaluation activities completed by the ADM and Tetra Tech team led to recommendations for program
improvement. Table 55 lists the overarching recommendations that affect more than one program, the evaluation activity(s) that
uncovered the finding, and the ADM and Tetra Tech team’s recommendation(s) to the Companies to address the finding. As the
tracking and reporting system affects all programs, the overarching comments address this key operational element. Program
specific recommendations can be found in subsections 3.1.7, 3.2.7, 3.3.7, 3.4.7, and 3.5.7.




Evaluation Activity

Tracking and Reporting

Finding
The EDCs have scheduled weekly
meetings between the tracking and
reporting team and the EDC impact
evaluator to discuss tracking and reporting

issues and to implement automated quality
checks for data uploaded by ICSPs.

Table 55: Summary of Evaluation Recommendations

Recommendation

These meetings have generally improved
data quality and have allowed the EDC
evaluator to gain a better understanding of
data flow through each program. Continue
to meet as needed to maintain data
quality.

Tracking and Reporting

Reported data for the Home Energy
Reports program component are
maintained outside of the EDC's main
tracking and reporting system.

Explore the possibility of maintaining
report-level data (participant counts and
impacts) within the main tracking and
reporting system.

Tracking and Reporting

HVAC contractor and appliance, lighting,
and electronics retailer information lacks
detail in FirstEnergy’s tracking system.
HVAC contractor and appliance retailer
details are completely excluded, and
lighting and electronics retailers only
indicate the retail chain.

Track the contractor or retailer associated
with each measure. Not only is this
needed during evaluation, it can also help
programs monitor program allies’
performance and target allies for follow-up
contact. For mid- or upstream programs,
this would ideally include the individual
retail location, not only the retail chain.




3 Evaluation Results by Program

This section documents the gross impact, net impact, and process evaluation activities
conducted in PY8 along with the outcomes of those activities. Not every program receives an
evaluation every year. Planned evaluation activities for Phase Il are shown in Figure 23.
Activities shown beyond PY8 are subject to change, but the table provides the reader with a
general idea of the frequency and timing of evaluation activities.

Figure 23: Evaluation Activity Matrix
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3.1 APPLIANCE TURN-IN PROGRAM

The Companies have retained ARCA to administer the Appliance Turn-In Program. Through this
program, residential customers are eligible for a cash incentive and disposal of up to two large
older inefficient appliances (refrigerators or freezers); and two Room Air Conditioners (RAC) or
dehumidifiers per household per calendar year. All units must be working and meet established
size requirements. The participation count for reporting purposes is the count of rebate
applications, which corresponds to appliance pick-up events.




3.1.1 Participation and Reported Savings by Customer Segment

Table 56 presents the patrticipation counts, reported energy and demand savings, and incentive
payments for the Appliance Turn-In Program in PY8 by customer segment and EDC. This
program serves only the residential customer segment. The EE&C portfolios include separate
Appliance Turn-In program components, also administered by ARCA, to serve the low-income
residential and the nonresidential customer segments.

Table 56: Appliance Turn-In Program Participation and Reported Impacts

[ [ Penelec
Parameter Residential Residential Residential Residential
{Non-LI) {Hon-LI) (Non-L1) {Non-LI)
PYTD # Participants 3,974 3,483 1,167 4 660
PYRTD MWhiyr 4009 3826 1288 4999
PYRTD MWiyr 0.56 0.50 0.16 0.63
PY8& Incentives ($1000) 22840 197 .45 G4.75 260.58

3.1.2 Gross Impact Evaluation

The impact evaluation of this program is described in detail in Appendix D.1. Table 57
summarizes program verified impacts and realization rates for each EDC.

Table 57: Appliance Turn-In Program Gross Impact Evaluation Summary for PY8

Gross Gross MWWh LT
Sampling Initiative Verified Verified Realization Realization

MVVh vy Rate Rate
Met-Ed Appliance Turn-In 4014 0.53 100.1% 94 5%
Penelec Appliance Turn-In 3,407 0.44 39.0% 37.9%
Penn Power Appliance Turn-In 1,007 0.13 78.1% 20.2%
WPP Appliance Turn-In 4 565 0.61 91.3% 96.1%

The gross realization rates for energy savings were driven primarily by part-use factors for
refrigerators and freezers as determined through verification surveys, and by the unit energy
consumptions for refrigerators and freezers, as determined through measure attributes recorded
in the tracking and reporting system. Although verification rates determined through surveys
were approximately 100%, the realization rates are generally lower than 100% because the
part-use factors are lower than the TRM default values, and the calculated unit energy
consumptions were lower than what would expect from application of default parameters in the
TRM.

3.1.3 Net Impact Evaluation

Tetra-Tech conducted a Net-to-Gross evaluation for this program in PY8. The net impact
evaluation for this program is described in Appendix D.2. Table 58 summarizes program verified
gross and net energy impacts and net-to-gross ratios for each EDC.




Table 58: Appliance Turn-In Program Net Impact Evaluation Summary for PY8

Gross Het
Sampling Initiative Verified NTG Verified
MWh
Met-Ed Appliance Turn-In 4014 50.0% 2,007
Penelec Appliance Turn-in 3,407 43 0% 1,465)|
Penn Power Appliance Turn-In 1,007 50.0% 503]
WPP Appliance Turn-in 4 565 45 0% 2054

3.1.3.1 High-Impact Measure Research

The Appliance Turn-In Initiative was not treated as a High-Impact Measure for Net Impact
Evaluation purposes in PY8. However, a full net impact evaluation was conducted by Tetra
Tech. Details of the net impact evaluation can be found in Appendix D.2. Notably, the Net-to-
gross ratios for this program are consistently higher than those reported in PY7.

3.1.4 Verified Savings Estimates

In Table 59 the realization rates and net-to-gross ratios determined by ADM are applied to the
reported energy and demand savings estimates to calculate the verified savings estimates for
the Appliance Turn-In Program in PY8. These totals are added to the verified savings achieved
in previous program years to calculate the P3TD program impacts.

Table 59: PYTD and P3TD Savings Summary
Met-Ed Penelec Penn Power WwWPP

Savi T Energy Demand Energy Demand Energy Demand  Energy Demand
avings I¥PE  ivwhiyr) (MWIyR) (MWhiyr) (MWiyr) (MWhiyr) (MWiyr) (MWhiyr)  (MWyr)

FYRTD 4,009 0.56 3,826 0.50 1,288 016 4,999 0.63
PYWTD Gross 4,014] 0.53 3,407 0.44 1,007 013 4,565 0.61
FYWTD Met 2,007 0.26 1,465 0.19 503 0.07 2,054 0.27
RTD 4009 0.56 3,826 0.50 1,288 016 4,999 0.63
VTD Gross 4,014 0.53 3,407 0.44 1,007 0.13 4,565 0.61
WTD Met 2,007 0.26 1,465 0.19 503 0.07 2,054 0.27

3.1.5 Process Evaluation

The appliance turn-in program process evaluation relied on program staff and ICSP interviews
as well as participant customer surveys. The survey was streamlined given that the program
design has not changed since Phase Il evaluation, and was administered through a combination
of web and phone. The researchable issues for process evaluation related to customer
satisfaction and program awareness. The results of both of these metrics remain similar to
Phase Il, suggesting that program operation was stable during PY8. The results are also similar
across the FirstEnergy EDCs. The sample for the survey was randomly selected for each EDC.

The sample design is shown in Table 60.




Table 60: ATI Program Process Evaluation Sample Design

EDC Population Size s:;'::i?:{ilze Response Rate
Met-Ed 3,974 184 29.0%
Penelec 3,483 197 38.0%

Penn Power 1167 152 30.6%

WPP 4,660 173 30.3%

Key findings and recommendations are listed in Section 3.1.7.

3.1.6 Cost-Effectiveness Reporting® ’

A detailed breakdown of program finances and cost-effectiveness is presented in Table 61,
Table 62, Table 63, and Table 64 for Met-Ed, Penelec, Penn Power, and WPP respectively. The
last two columns of the tables show benefits as calculated with net verified impacts, along with
net participant costs (if applicable). The third and fourth columns show results as calculated on
a gross basis. PYTD costs and benefits are net present values (NPV) expressed in 2016
dollars. NPV costs and benefits for P3TD financials are expressed in the 2016 dollars.

6 Any negative values reflected within this section are due to issues such as, but not limited to, reversals of prior
period accruals, accounting journal entries, and/or revenues received from participation in historic capacity auctions
during prior Phases of Act 129.

7 Certain cost categories presented in the “Summary of Program Finances” tables reflect allocated percentages of
actual costs.




Table 61: Summary of Program Finances — Met-Ed

Cost Category

Gross PYTD ($1,000) Gross P3TD ($1,000)

Net PYTD ($1,000)

Net P3TD ($1,000)

1 EDC Incentives to Participants ¥ 228 228 228 228
2 EDC Incentives to Trade Allies 0 (4] 0 8]
Participant Costs [net of 1] u] [} o
3 incentives/rebates paid by
utilities)
a Incremental Measure Costs (Just row a 1] 1] 1]
3 for Appliance Recycling)
EDC CSP EDC CSP EDC CSP EDC CSP
5 Design & Development @ 0 43 0 43 0| 43 0 43
Administration, Management, and 54 84| 54 84 54 84 54 84
0 Technical Assistance !
7 |msrketing ™ 15 96 15 96 15 96 15 96
g Program Delivery ™ 0 296 0 296 0 296 0 296
9 EDC Evaluation Costs 31 31 31 0 31 0|
10 SWE Audit Costs 34 34 34 0| 34 0|
1 Program Overhead Costs (Sum of 652 652 652 652
rows 5 through 10)
MPV of increases in costs of 0 (1] 0 1]
12 natural gas (or other fuels) for fuel
switching programs
13 |Total NPV TRC Costs 1 (et present 652 652 652 652
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 1,020 1,020 510 510
Benefits
15 Total NPV Lifetime Electric Capacity| 493 493 245 246
Benefits
16 Total NPV Lifetime Operation and 1] o 0 o
Maintenance (0&M) Benefits
17 Total NPV Lifetime Non-Electric 0 o 0 o
Benefits (Fossil Fuel, Water)
1 |Total NPV TRC Benefits 71 (Sum of 1,513 1,513 756 756
rows 14 through 17)
19 |TRC Benefit-Cost Ratio 2.32 2.32 116 1.16
[1] Includes direct install equipment costs and costs for EE&C kits.
[2] Includes direct costs attributable to plan and advance the programs. Note: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.
[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and
technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.
[4] Includes the marketing C5P and marketing costs by program CSPs.
[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERs.
[6] Total TRC Costs includes Total EDC Costs and Participant Costs.
[7]1 Total TRC Benefits equals the sum of Total Lifetime Electric and Mon-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, peneration, transmission, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase 1l are not included as a part of Total TRC Benefits for Phase 111
[8] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.
* Rows 1-11 are presented in nominal dollars




Table 62: Summary of Program Finances — Penelec

Cost Category

Gross PYTD ($1,000) Gross P3TD ($1,000)

Net PYTD ($1,000)

Net P3TD ($1,000)

1 EDC Incentives to Participants ™ 197 197 197 197
2 EDC Incentives to Trade Allies 0 8] (] 0
Participant Costs [net of 1] 1] o [}
3 incentives/rebates paid by
utilities)
4 Incremental Measure Costs (Just row 0 1] 1] o
3 for Appliance Recycling)
EDC CSP EDC CSP EDC CSP EDC CSP
5 Design & Development & 0 42 0 42 0 42 0| 42
Administration, Management, and 61 82 51 82 Bl 82 B1 82
g Technical Assistance ™
Marketing 14] 14 91 14 91 14 91 14 91
B Frggram Deiiuew =1 0 288 0| 288 0| 288 0| 288
a EDC Evaluation Costs 33 33 33 0 33 0
10 SWE Audit Costs 37 37 37 1] 37 8]
1 Program Owverhead Costs (Sum of 648 648 648 648
rows 5 through 10)
NPV of increases in costs of 1] 1] (1] 0
12 natural gas [or other fuels) for fuel
switching programs
43 |Toal NPV TRC Costs 1 Met present 648 648 648 648
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 754 754 324 324
i Benefits
15 Total NPV Lifetime Electric Capacity)| 403 403 173 173
Benefits
15 Total NPV Lifetime Operation and 0 1] 1] 0
Maintenance (0&M) Benefits
17 Total NPV Lifetime Non-Electric 1] 1] (1] 0
Benefits (Fossil Fuel, Water)
1§ |Total NPV TRC Benefits " (Sum of 1,156 1,156 497 497
rows 14 through 17)
19 |TRC Benefit-Cost Ratio ™ 1.78 1.78 0.77 077

[1] Includes direct install equipment costs and costs for EE&C kits.

[2] Includes direct costs attributable to plan and advance the programs. Mote: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.

[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and
technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.

[4] Includes the marketing C5P and marketing costs by program CSPs.

[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERs.

[6] Total TRC Costs includes Total EDC Costs and Participant Costs.

[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Non-Electric Benefits. Benefits include: awoided supply costs, including
the reduction in costs of electric energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.
[8] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

* Rows 1-11 are presented in nominal dollars




Table 63: Summary of Program Finances — Penn Power

Cost Category Gross PYTD ($1,000) Gross P3TD ($1,000) Net PYTD (51,000) Net P3TD ($1,000)
1 EDC Incentives to Participants ™ 65 65 65 65
2 EDC Incentives to Trade Allies 8] 8] 1] 0
Participant Costs (net of 1] 1] 1] 0
3 incentives/rebates paid by
utilities)
4 Incremental Measure Costs (Just row 1] 1] 1] o
3 for Appliance Recycling)
EDC C5P EDC C5P EDC C5P EDC C5P
5 Design & Development & 0 16 o 16 o 16 0 16
Administration, Management, and 14 32 14 32 14 32 14 32
; Technical Assistance ™
Marketing 12] 4 30| 4 30| 4 30| 4] 30
Program Delivery 0 113 0 113 0 113 0 113
EDC Evaluation Costs 7 7 7 0 7 0
10 SWE Audit Costs 9 9 9 0| 9 0|
1 Program Overhead Costs (Sum of 296 296 296 296
rows 5 through 10)
NPV of increases in costs of 1] 1] 1] 0
12 natural gas (or other fuels) for fuel
switching programs
;3 [Toml MPV TRC Costs ' (Met present 226 226 226 226
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 245 245 123 123
Benefits
15 Total NPV Lifetime Electric Capacity)| 73 73 37 37
Benefits
15 Total NPV Lifetime Operation and 0 0 1] 0
Maintenance (0&M) Benefits
17 Total NPV Lifetime MNon-Electric 1] 1] 1] 0
Benefits (Fossil Fuel, Water)
g |Tom! NPV TRC Benefits ™ (Sum of 319 319 159 159
rows 14 through 17)
19 |TRC Benefit-Cost Ratio ™ 1.41 141 0.7 071
[1] Includes direct install equipment costs and costs for EE&C kits.
[2] Includes direct costs attributable to plan and advance the programs. Note: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.
[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and
technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.
[4] Includes the marketing C5P and marketing costs by program CSPs.
[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERs.
[6] Total TRC Costs includes Total EDC Costs and Participant Costs.
[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Mon-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.
[8] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.
* Rows 1-11 are presented in nominal dollars




Table 64: Summary of Program Finances — WPP

1 EDC Incentives to Participants ™ 261 261 261 261
2 EDC Incentives to Trade Allies 0 8] (0] 0
Participant Costs (net of 0 0 1] 0
3 incentives/rebates paid by
utilities)
1 Incremental Measure Costs (Just row a o o o
3 for Appliance Recycling)
EDC CSP EDC CSP EDC CSP EDC CSP
5 Design & Development & 0 52 0 52 0 52 0| 52
Administration, Management, and 59 103 59 103 59 103 59 103
b Technical Assistance ™
i Marketing 15 123 15 123 15 123 15 123
8 Program Delivery ™! 0 361 0 361 0 361 0| 351
9 EDC Evaluation Costs 30 30 30 4] 30 4]
10 SWE Audit Costs 31 31 31 1] 31 8]
1 Program Owverhead Costs (Sum of 775 775 775 775
rows 5 through 10)
MNPV of increases in costs of 1] [} o o]
12 natural gas (or other fuels) for fuel
switching programs
13 |Totat NPV TRC Costs 1 (Net present 775 775 775 775
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 1,104 1,104 497 497
Benefits
15 Total NPV Lifetime Electric Capacity)| 340 340 153 153
Benefits
15 Total NPV Lifetime Operation and 0 0 1] (1]
Maintenance (0&M) Benefits
17 Tatal NPV Lifetime Non-Electric 0 1] o 0
Benefits [Fossil Fuel, Water)
1a  |Total NPV TRC Benefits 1 (Sum of 1,444 1,444 650 650
rows 14 through 17)
19 |TRC Benefit-Cost Ratio 1.86 1.86 0.84 0.84

[1] Includes direct install equipment costs and costs for EE&C kits.

[2] Includes direct costs attributable to plan and advance the programs. Note: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.

[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and
technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.

[4] Includes the marketing CSP and marketing costs by program CSPs.

[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERs.

[6] Total TRC Costs includes Total EDC Costs and Participant Costs.

[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Non-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.
[8] TRC Ratic equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

* Rows 1-11 are presented in nominal dollars

3.1.7 Status of Recommendations

The impact and process evaluation activities in PY8 led to the following findings and
recommendations from Tetra Tech to the Companies, along with a summary of how the
Companies plan to address the recommendation in program delivery.




Finding #1: Bill inserts continue to be the most common source of program information
Recommendation #1: Continue to market the program through bill inserts, and consider other
marketing channels if additional participation is needed. Direct mailings were also mentioned, so
they seem to be effective as well.

EDC Status Report #1: Recommendation accepted.

Finding #2: Program satisfaction remains high. The lowest satisfaction was with the wait time
before pick-up, which was still over 4.0 on a 5-point scale.

Recommendation #2: Continue to operate the program with the current design. Work with the
ICSP to monitor wait times between program contact and pick-up

EDC Status Report #2: The Companies have accepted the recommendation to monitor wait
times between contact and pick-up.




3.2 ENERGY EFFICIENT HOMES PROGRAM

The Energy Efficiency Homes Program has four distinct program components: Energy
Efficiency Kits (EE Kits), Home Energy Reports, Residential Direct Install, and New Homes.

The EE Kits component has two subcomponents: Energy Efficiency Kits distributed by
PowerDirect, and School Education Kits distributed by AM Conservation Group (AMCG).
Customers that received energy efficiency kits from PowerDirect either completed an online
audit, phone audit, or submitted an online or telephonic request. Customers that received kits
from the School Education program had students that completed a special energy efficiency
curriculum developed by AMGC. The participant counts for this program component are equal
to the overall count of kits distributed by each program.

The Home Energy Reports program component is administered by Oracle (formerly Opower).
Home energy reports provide customers with comparative electric energy usage data and offer
tips and advice on behavioral and low-cost energy saving measures. The number of
participants for this program component is taken as the maximum number of participants in the
treatment group during the year.

The Companies have retained GoodCents to administer Direct Install (branded as Home Audit)
component in Phase Ill. Through this program component, customers receive diagnostic
assessments, followed by the direct installation of low-cost measures or incentivized installation
of building shell measures. The participant count for this program component is equal to the
number of rebate homes treated in the program.

The New Homes component is again administered by Performance System Development
(PSD). The New Homes program component provides incentives to builders that choose to
build new homes to higher efficiencies through the installation of efficient building shell
measures, HVAC systems, appliances, lighting, or other features. The participant count for the
New Homes program component is equal to the number of houses (or in the case of multifamily
housing, the number of dwelling units).

The program also includes a Behavioral Demand Response (BDR) program component, which
is administered by Oracle. No impacts are reported for the program in PY8, although some
start-up costs for the program were incurred in PY8. The BDR program component is not
discussed in the following sections, apart from PY8 costs that are included in the EE Homes
cost effectiveness reporting for PY8.




3.2.1 Participation and Reported Savings by Customer Segment

Table 65 presents the patrticipation counts, reported energy and demand savings, and incentive
payments for the Energy Efficient Homes Program in PY8 by customer segment and EDC. This
program serves only the residential customer segment. The EE&C portfolios include separate
and corresponding program components, administered by the same ICSPs, to serve the low-
income residential customer segment.

Table 65: EEH Program Participation and Reported Impacts

[ [ Penelec
Parameter Residential Residential Residential Residential
{Non-LI) (Mon-LI) (Non-L1) {Mon-LI}
PYTD # Participants 202 956 209,085 40,404 208,421
PYRTD MWhiyr 43 126 38523 10,902 45 219
PYRTD MWiyr 6.55 4 .96 172 7.01
PY3 Incentives ($1000) 263411 251536 826,26 1,868.35

3.2.2 Gross Impact Evaluation

Each program component is treated as a separate evaluation initiative. The gross impact
evaluation of the EE Kits Initiative is described in Appendix E. The impact evaluation of the
HER Initiative is described in Appendix E. The impact evaluation of the Res DI Initiative is
described in Appendix G. The impact evaluation of the Res NC Initiative is described in Table
66 summarizes program verified impacts and realization rates for each EDC.




Table 66: EEH Program Gross Impact Evaluation Summary for PY8

Gross Gross MWh LT
Sampling Initiative Verified Verified Realization Realization

MWh LT Rate Rate
Met-Ed EE Kits 20,484 232 121.7% 124 5%
Met-Ed Home Energy Reports 32,212 3.55 106.3% 31.7%
Met-Ed Direct Install 40 0.00 85.9% 86.2%
Met-Ed Mew Homes a3d 0.35 8a8.2% 102 8%
Met-Ed Total 53,569 6.22 111% a5%
Penelec EE Kits 23,936 251 128.3% 137.1%
Penelec Home Energy Reports 21,020 232 106.8% ¥5.7%
Penelec Direct Install 13 0.00 107.6% 91.6%
Penelec Mew Homes 131 0.07 74.5% 26.5%

PenelecTotal

Penn Power EE Kits 5,406 0.63 122 7% 130.0%
Penn Power Home Energy Reports 6,787 0.75 119.6% 32.1%
Penn Power Direct Install 13 0.00 106.7% 101.9%
Fenn Fower Mew Homes 678 0.38 83.3% 114.3%
Penn PowerTotal 12,883 1.75 118% 102%
WPP EE Kits 13,125 1.63 118.7% 124 4%
WPP Home Energy Reports 33,957 375 103.7% T2.2%
WPP Direct Install 64 0.01 85.7% a7.9%
WPP Mew Homes 1,141 0.55 84 8% 108.1%
WPP Total 48 291 593 107% 85%

The gross realization rates for energy savings were driven primarily by part-use factors for
refrigerators and freezers as determined through verification surveys, and by the unit energy
consumptions for refrigerators and freezers, as determined through measure attributes recorded
in the tracking and reporting system. Although verification rates determined through surveys
were approximately 100%, the realization rates are generally lower than 100% because the
part-use factors are lower than the TRM default values, and the calculated unit energy
consumptions were lower than what would expect from application of default parameters in the
TRM.

3.2.3 Net Impact Evaluation

Tetra-Tech conducted a Net-to-Gross evaluation for the EE Kits Initiative in PY8. The net
impact evaluation for the EE Kits Initiative is described in Appendix E.2. Net Impact Evaluation
was not conducted for the other three program components in PY8. The NTG for the HER
program is estimated to be 1.0, which is a feature of the randomized control trial gross impact
evaluation approach® The NTG for the Res DI and Res NC Initiatives are estimated as 0.5 at
this time for the purpose net cost effectiveness calculations.

8 This estimation assumes that non-participant spillover is negligible.




Table 67 summarizes program verified gross and net energy impacts and net-to-gross ratios for
each EDC.

Table 67: EEH Program Net Impact Evaluation Summary for PY8

Gross Net
Sampling Initiative Verified NTG Verified
MWh MWh
Met-Ed EE Kits 20,484 82 0% 16,797
Met-Ed Home Energy Repaorts 32,212 100.0% 32,212
Met-Ed Direct Install 40 50.0% 20
Met-Ed Mew Homes a3 50.0% 417
Met-Ed Total 53,569 92.3% 49 445
Penelec EE Kits 23936 283.0% 19,867
Penelec Home Energy Repaorts 21,020 100.0% 21,020
Penelec Direct Install 18 50.0% 9
Penelec Mew Homes 131 50.0% 66
Penelec Total 45106
Penn Power EE Kit= 5406 82.0% 4433
Penn Power Home Energy Reports 6,787 100.0% 6,787
Penn Power Direct Install 13 50.0% il
Penn Power Mew Homes 678 50.0% 339
Penn Power Total 12,883 89.8% 11,564
WPP EE Kits 13,125 82 0% 10,762
WPP Home Energy Reports 33,957 100.0% 33,957
WPP Direct Install 69 50.0% 35
WPP Mew Homes 1,141 50.0% 570
WPP Total 48,201 93.9% 45324

3.2.3.1 High-Impact Measure Research

The EE Kits Initiative, which includes the EE Kits distributed in the Energy Efficient Homes
Program, was treated as a High-Impact Measure for Net Impact Evaluation purposes in PY8.
Details of the net impact evaluation can be found in Appendix E.2.

3.2.4 Verified Savings Estimates

In Table 68 the realization rates and net-to-gross ratios determined by ADM and Tetra Tech
team are applied to the reported energy and demand savings estimates to calculate the verified
savings estimates for the Energy Efficient Homes Program] in PY8. These totals are added to
the verified savings achieved in previous program years to calculate the P3TD program impacts.




Table 68: PYTD and P3TD Savings Summary
Met-Ed Penelec Penn Power WPP

Energy Demand Energy Demand Energy Demand | Energy | Demand

Savings TYPe  pivumier) (MWiyr) (MWhiyr) (MWiyr) (MWhiyr) (MWiyr) (MVRivr) | (MVAiyr)

PYRTD 48,126 6.55] 38,523 4.96] 10,902 172] 45218 7.01
PYVTD Gross 53,568 §.22] 45106 4.90] 12883 175] 48,291 5.93
PYVTD Met 49,445 5.62] 40,962 4.44] 11,564 145] 45324 5.36
RTD 48 126 6.55] 38523 4.96] 10902 172] 45218 .01
VTD Gross 53,569 5.22] 45106 4.90] 12,833 175] 48,291 5.93
VTD Met 49,445 5.62] 40962 4.44] 11,564 145] 45324 5.36

3.2.5 Process Evaluation

Process evaluation activities were conducted for two of the four program components in PY8.
The patrticipant survey sample design for process evaluation is shown in Table 69.

Table 69: EEH Program Process Evaluation Sample Design

EDC Population Size S:;‘;::g?le Response Rate
ME-Kits 55,193 136 15%
PM-Kits A7 476 132 15%
PP-Kits 13721 143 16%
WP-Kits 35,812 154, 17%
ME-Behaviaoral 161,916 185 10%
PM-Behavioral 171,833 201 10%
PP-Behavioral 29 616 202 10%
WP-Behavioral 189,820 203 10%
ﬁ'%hnﬁ';ma' Ll 250,530 114 6%
Program Total 966,077 1,480 10.9%

Key findings and recommendations are listed in Section 3.2.7.

3.2.5.1 Kits

The Energy Efficient Homes programs contains several subprograms that deliver kits of energy-
efficient measures to customers through different channels. The evaluation began with program
staff and ICSP interviews, and the bulk of the evaluation was conducted through a participant
survey. The participant survey was administered through a combination of web and phone.
Researchable issues for the kits sub-programs focused on participant satisfaction, program
marketing, and awareness. The sample for the survey was randomly selected for each EDC.

3.2.5.2 Behavioral

We conducted both qualitative and quantitative research as part of the process evaluation
activities. The qualitative research included semi-structured interviews with FirstEnergy program
managers and the program implementer. A survey of participating customers was the primary




source of data to assess experiences of participants and their engagement with the program.
The survey was primarily a quantitative study, but we asked open-ended questions to provide
context for the quantitative results.

FirstEnergy and ICSP staff noted a low drop-out rate, and low volume of feedback from
participants to the program, suggesting that there are not issues that cause participants to be
dissatisfied. Both FirstEnergy and the ICSP felt the program design was working well, which is
unchanged since Phase Il. The participant survey provided consistent findings. The participant
survey researched customer engagement with the home energy reports, energy-saving
behaviors, and barriers to energy-saving behaviors. The survey sample was randomly selected
for each EDC from all customers receiving home energy reports, including a stratum for the low-
income subprogram. An additional, smaller stratum was contacted who received reports during
Phase Il but was discontinued in Phase Ill. These customers proved particularly unresponsive
to the survey.

3.2.6 Cost-Effectiveness Reporting

A detailed breakdown of program finances and cost-effectiveness is presented Table 70, Table
71, Table 72, and Table 73 for Met-Ed, Penelec, Penn Power, and WPP respectively. The last
two columns of the tables show benefits as calculated with net verified impacts, along with net
participant costs (if applicable). The third and fourth columns show results as calculated on a
gross basis. PYTD costs and benefits are net present values (NPV) expressed in 2016 dollars.
NPV costs and benefits for P3TD financials are expressed in the 2016 dollars. Note that the
program costs include costs incurred in PY8 were for the Behavioral Demand Response
program component ($26,325, $27,051, $16,849, and $23,888 respectively for Met-Ed,
Penelec, Penn Power, and WPP). No benefits were reported for PY8 as the first Act 129 DR
event occurred in PY9.




Table 70: Summary of Program Finances — Met-Ed

Cost Category

Gross PYTD ($1,000) Gross P3TD ($1,000)

Net PYTD ($1,000)

Net P3TD ($1,000)

1 EDC Incentives to Participants ™ 2,634 2,634 2,634 2,634
2 EDC Incentives to Trade Allies 0 8] (] 0
Participant Costs (net of 1,092 1,092 545 546
3 incentives/rebates paid by
utilities)
4 Incremental Measure Costs (Sum of 3,726 3,726 3,180 3,180
rows 1 through 3)
EDC C5P EDC C5P EDC C5P EDC C5P
5 Design &Deveiopmentm 1 412 1 412 1 412 1 412
Administration, Management, and 214 1,508 214 1,508 214 1,508 214 1,508
a Technical Assistance ™
v Marketing 1l 14 240 14 240 14 240 14 240
B Program Delivery =1 0 861 0| 861 0| 361 0| 261
9 EDC Evaluation Costs 63 63 63 0 63 0
10 SWE Audit Costs 115 115 115 8] 115 8]
Program Overhead Costs (Sum of
11 rows 5 through 10} 3,428 3,428 3,428 3,428
MNPV of increases in costs of 1] 8] o 0
12 natural gas [or other fuels) for fuel
switching programs
43 |Total NPV TRC Costs ¥ et present 7,154 7,154 6,608 6,608
value of sum of rows 4, 11, and 12}
14 Total NPV Lifetime Electric Energy 6,990 6,990 5,836 5,836
Benefits
15 Total NPV Lifetime Electric Capacity)| 3,014 3,014 2421 2,421
Benefits
15 Total NPV Lifetime Operation and 0 o 1] (1]
Maintenance (0&M) Benefits
17 Total NPV Lifetime Mon-Electric 1] 1] (1] 0
Benefits (Fossil Fuel, Water)
1a  |Total NPV TRC Benefits 1 (Sum of 10,004 10,004 8,257 8,257
rows 14 through 17)
19 |TRC Benefit-Cost Ratio ™ 1.40 1.40 1.25 1.25

[1] Includes direct install equipment costs and costs for EE&C kits.

[2] Includes direct costs attributable to plan and advance the programs. Mote: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.
[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and

technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.

[4] Includes the marketing CSP and marketing costs by program CSPs.

[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behaviaral programs, this includes the printing and postage of HERs.

[6] Total TRC Costs includes Total EDC Costs and Participant Costs.

[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Non-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, generation, transmissian, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.
[8] TRC Ratic equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

* Rows 1-11 are presented in nominal dollars




Table 71: Summary of Program Finances — Penelec

Cost Category

Gross PYTD ($1,000) Gross P3TD ($1,000)

Net PYTD ($1,000)

Net P3TD ($1,000)

1 EDC Incentives to Participants ™ 2,515 2,515 2,515 2,515
2 EDC Incentives to Trade Allies 0 8] (] 0
Participant Costs (net of 254 254 127 127
3 incentives/rebates paid by
utilities)
4 Incremental Measure Costs (Sum of 2,769 2,769 2,642 2,642
rows 1 through 3)
EDC CSP EDC CSP EDC CSP EDC CSP
5 Design & Development & 1 411 1 411 1 411 1 411
Administration, Management, and 216 1,525 216 1,525 2186 1,525 216 1,525
g Technical Assistance ™
Marketing 14] 14 223 14 223 14 223 14 223
B Frggram Deiiuew =1 0 802 0 802 0 802 0 802
a EDC Evaluation Costs 54 54 54 0 54 0
10 SWE Audit Costs 112 112 112 1] 112 8]
11 ::f;;":hi"g:iﬁ Costs (Sum of 3,357 3,357 3,357 3,357
NPV of increases in costs of 1] 1] (1] 0
12 natural gas (or other fuels) for fuel
switching programs
43 |Toal NPV TRC Costs 1 Met present 6,126 6,126 5,999 5,999
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 6,832 6,832 5,800 5,800
i Benefits
15 Total NPV Lifetime Electric Capacity)| 2794 2,794 2,334 2,334
Benefits
15 Total NPV Lifetime Operation and 0 1] 1] 0
Maintenance (0&M) Benefits
17 Total NPV Lifetime Non-Electric 1] 1] (1] 0
Benefits [Fossil Fuel, Water)
1§ |Total NPV TRC Benefits " (Sum of 9,626 9,626 8,135 8,135
rows 14 through 17)
19 | TR Benefit-Cost Ratio ™ 1.57 157 1.36 136

[1] Includes direct install equipment costs and costs for EE&C kits.

[2] Includes direct costs attributable to plan and advance the programs. Mote: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.

[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and
technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.

[4] Includes the marketing C5P and marketing costs by program CSPs.

[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERs.

[6] Total TRC Costs includes Total EDC Costs and Participant Costs.

[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Non-Electric Benefits. Benefits include: awoided supply costs, including
the reduction in costs of electric energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.
[8] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

* Rows 1-11 are presented in nominal dollars




Table 72: Summary of Program Finances — Penn Power

Cost Category Gross PYTD ($1,000) Gross P3TD ($1,000) Net PYTD (51,000) Net P3TD ($1,000)
1 EDC Incentives to Participants ™ 826 826 826 826
2 EDC Incentives to Trade Allies 8] 8] 1] 0
Participant Costs (net of 743 743 372 372
3 incentives/rebates paid by
utilities)
s Incremental Measure Costs (Sum of 1,570 1,570 1,198 1,198
rows 1 through 3)
EDC C5P EDC C5P EDC C5P EDC C5P
5 Design & Development & 0 88 o 88 o a8 0 88
Administration, Management, and 103 302 103 302 103 302 103 302
; Technical Assistance ™
Marketing 12] 3 71 71 3 71 71
Program Delivery 0 238 0 238 0 238 0 238
EDC Evaluation Costs 23 23 23 0 23 0
10 SWE Audit Costs 35 35 35 0| 35 0|
1 Program Overhead Costs (Sum of 864 864 864 864
rows 5 through 10)
NPV of increases in costs of 1] 1] 1] 0
12 natural gas (or other fuels) for fuel
switching programs
43 |Total NPV TRC Costs 1 Met present 2,433 2,433 2,062 2,062
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 1,930 1,930 1,540 1,540
Benefits
15 Total NPV Lifetime Electric Capacity)| B22 322 573 573
Benefits
15 Total NPV Lifetime Operation and 0 0 1] 0
Maintenance (0&M) Benefits
17 Total NPV Lifetime MNon-Electric 1] 1] 1] 0
Benefits (Fossil Fuel, Water)
18 Total NPV TRC Benefits ™ {Sum of 2,752 2,752 2,113 2,113
rows 14 through 17)
19 | TR Benefit-Cost Ratio ™ 1.13 113 1.02 1.02
[1] Includes direct install equipment costs and costs for EE&C kits.
[2] Includes direct costs attributable to plan and advance the programs. Note: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.
[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and
technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.
[4] Includes the marketing C5P and marketing costs by program CSPs.
[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERs.
[6] Total TRC Costs includes Total EDC Costs and Participant Costs.
[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Mon-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.
[8] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.
* Rows 1-11 are presented in nominal dollars




Table 73: Summary of Program Finances — WPP

1 EDC Incentives to Participants 1,868 1,868 1,868 1,868
2 EDC Incentives to Trade Allies 8] 8] 1] 0
Participant Costs (net of 1,122 1,122 561 561
3 incentives/rebates paid by
utilities)
4 Incremental Measure Costs (Sum of 2,990 2,990 2,429 2,429
rows 1 through 3)
EDC CSP EDC CSP EDC CSP EDC CSP
5 Design &De\;e?apmentm 1 450 1 450 il 450 1 450
. Administration, Management, and 252 1,688 252 1,688 252 1,688 252 1,688
Technical Assistance ™
7 Marketing ' 11 193 11 193 11 193 11 193
B Program Delivery ™! 0 796 0 796 0 796 0 796
9 EDC Evaluation Costs 58 58 58 0 58 0
10 SWE Audit Costs 107 107 107 1] 107 8]
Program Overhead Costs (Sum of
11 3,556 3,556 3,556 3,556
rows 5 through 10) 1 > i g
NPV of increases in costs of 1] 1] (1] 0
12 natural gas (or other fuels) for fuel
switching programs
43 |Total NPV TRC Costs &l (et present 6,547 6,547 5,986 5,986
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 5,158 5,158 4321 4321
Benefits
15 Total NPV Lifetime Electric Capacity)| 1452 1452 1521 1521
Benefits
16 Total NPV Lifetime Operation and 1] 1] (1] ]
Maintenance (0&M) Benefits
17 Total NPV Lifetime MNon-Electric 1] 1] o o]
Benefits [Fossil Fuel, Water)
1g |Total NPV TRC Benefits ™ (Sum of 7,111 7,111 5,842 5,842
rows 14 through 17)
19 |TRC Benefit-Cost Ratio 1.09 1.09 0.98 0.98

[1] Includes direct install equipment costs and costs for EE&C kits.

[2] Includes direct costs attributable to plan and advance the programs. Mote: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.

[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and
technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.

[4] Includes the marketing C5P and marketing costs by program CSPs.

[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERS.

[6] Total TRC Costs includes Total EDC Costs and Participant Costs.

[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Mon-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for
periads when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase 111
[8] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

* Rows 1-11 are presented in nominal dollars

3.2.7 Status of Recommendations

The impact and process evaluation activities in PY8 led to the following findings and
recommendations from Tetra Tech to the Companies along with a summary of how the
Companies plan to address the recommendation in program delivery.




3.2.7.1 Energy Efficiency Kits

Finding #1: FirstEnergy customers participating across all of the Kits subprograms report high
levels of satisfaction (> 4 on a 5-pt scale) with all surveyed program components.

Recommendation #1: Continue to monitor program satisfaction in coordination with the ICSP
and evaluation. No changes are needed because satisfaction suggests the program is operating
smoothly.

EDC Status Report #1: Recommendation accepted.

Finding #2: Nearly half (48 percent) of Kits participants name e-mail as their preferred
communication channel with their utility.

Recommendation #2: FirstEnergy should consider exploring e-mail marketing options for future
campaigns given participants’ comfort with electronic communications.

EDC Status Report #2: Recommendation accepted.

3.2.7.2 Home Energy Reports

The process evaluation resulted in several noteworthy findings and recommendations. Not all
findings and recommendations have a one-to-one correspondence, therefore the findings are
disclosed first, followed by recommendations.

Finding #1: Program participants express high levels of satisfaction with the overall quality of
service provided by their utility.

Finding #2: Customer engagement with the Home Energy Reports (HERS) is high. A majority of
households read the reports and say they have read all or almost all of the reports they have
been sent. Readership is somewhat higher among low-income households.

Finding #3: Program participants engage in energy-saving behaviors and about 30 to 40
percent report doing these things more now than in previous years. Low income participants are
somewhat more likely to engage in the energy-saving actions that were measured by the
survey.

Finding #4: The main barriers to doing more to save energy are the cost of doing things and
finding the time to do things. Knowing what to do, or how to prioritize their actions, is also a
significant barrier as participants report they need more detailed tips or itemization of the main
energy consuming equipment in their homes.

Finding #5: Participants generally rate the HERSs positively, but they express concerns about
the accuracy of the neighbor comparison and feel the tips can be too general or repetitive.
Some suggestions for improvement are available from the program (e.g., electronic access) or
through other FirstEnergy programs (e.g., home energy audits).

Recommendation #1: Continue the program and continue sending the HERs regularly. Many
participants find the information useful and motivational. They study the reports for ideas on




what to do to save energy and, even if the suggestions are already known to them, find the
HERSs to be helpful reminders.

EDC Status Report #1: Recommendation accepted.

Recommendation #2: Work with the program implementer to identify ways to present a
“model” or “typical” household that defines its characteristics, how it is equipped, and the actions
taken to save energy. Participants are eager to better understand the neighbor comparison or
what the “most efficient” households represent, but there is limited information provided by the
program implementer for participants to understand the comparison group. Providing
participants with a “model household” and enumerating how the characteristics of that home
and its occupants achieve energy-savings can address participants’ concerns and may yield
additional energy-saving insights.

EDC Status Report #2: This is an interesting idea, but is not in the scope of the current ICSP
contract and cannot be accommodated within budgets negotiated with the ICSP.

Recommendation #3: Work with the program implementer to include charts comparing a
household’s energy consumption over time more often. The historical comparison of their own
energy usage was deemed most useful by participants.

EDC Status Report #3: Recommendation accepted.

Recommendation #4: Work with the program implementer to raise awareness of electronic and
online resources. Participants who cited concerns about the cost of paper reports or a desire for
access to information online may be not be aware that HERs can be sent by email (including
email-only options) or that the program has a web portal with more information.

EDC Status Report #4: Recommendation under consideration.

Recommendation #5: Work with the program implementer to raise awareness about the
availability and value of home energy audits. Participants seeking more detailed energy-saving
tips mention a desire to know which of their appliances are using the most energy and how to
prioritize their energy-saving investments. While promation of other energy efficiency programs
is already a component of the HERS, consider more prominent messaging that emphasizes that
audits will provide more personalized and prioritized feedback.

EDC Status Report #5: Recommendation under consideration.




3.3 ENERGY EFFICIENT PRODUCTS PROGRAM

Through the Residential Energy Efficient Products Program, customers receive incentives for
installing ENERGY STAR® qualified appliances, energy efficient HVAC equipment, and energy
efficient water heaters. Qualifying appliances include items such as clothes washers,
dehumidifiers, and refrigerators. HVAC equipment qualifying as part of the program include
central air conditioners, air source heat pumps, ground source heat pumps, and mini-split heat
pumps. The program also provides incentives to customers for the maintenance (tune-ups) of
existing HVAC equipment. Water heaters rebated under the program include heat pump water
heaters, efficient electric water heaters, and solar water heaters. The program also provides
incentives to retailers for point of sale price cuts for customers purchasing energy efficient light
bulbs and ENERGY STAR® qualified computers, printers, monitors, and televisions. The
Companies have retained Honeywell to administer the program.

For the appliances components of the program, the participant count is equal to the sum of
Appliances rebated by the program. For the HVAC component, the participant count is equal to
the sum of HVAC units and HVAC tune-ups rebated by the program. For the upstream
electronics component of the program, the participant count is equal to the number of
electronics equipment sold. For Upstream Lighting component of the program, the participant
count is equal to the number of packs sold.

3.3.1 Participation and Reported Savings by Customer Segment

This program serves primarily the residential customer segment. However, some small
commercial and GNI contributions result from “cross sector” sales, where a small fraction of the
efficient lighting is purchased from participating retailers and installed in honresidential settings.
Table 74, Table 75, Table 76, and Table 77 present the participation counts, reported energy
and demand savings, and incentive payments for the EEP Program in PY8 by customer
segment and EDC.

Table 74: EEP Program Participation and Reported Impacts for Met-Ed

Residential Small C&l

Parameter (Non-L1) (Non-GNI) GHNI Total
PYTD # Participants 291,237 22535 1810 315,681
PYRTD MWhiyr 23,492 1,815 154 25,460
PYRTD MWiyr 2.85 n.22 0.02 3.18
PY8 Incentives ($1000) 1,337.09 81.68 6.92 1,426




Table 75: EEP Program Participation and Reported Impacts for Penelec

Parariolor Residential Small C&l Total
i {Hon-LI) (Hon-GHI)

PYTD # Participants 342 593 27 547 2334 372475
PYRTD MWhiyr 30,812 24749 210 33,501
PYRTD MWiyr 3.32 0.26 0.02 3.60

PY8 Incentives ($1000) 1,382 44 102.80 871 1,494

Table 76: EEP Program Participation and Reported Impacts for Penn Power

Residential Small C&l
Parameter {Non-L1) (Non-GNI) GHI Total
PYTD # Participants 62400 4 593 389 67,382
PYRTD MWhiyr 5726 438 a7 6,202
PYRTD MWivr 0.69 0.05 0.00 0.7¥5
PY3 Incentives ($1000) 328.70 1977 1.68 350

Table 77: EEP Program Participation and Reported Impacts for WPP

Residential Small C&I
Parameter (Non-L1) (Non-GNI) GHI Total
PYTD # Participants 337 027 25161 2132 364,320
PYRTD MWhiyr 28,941 22149 188 31,349
PYRTD MWiyr 3.84 0.28 0.02 415
PY& Incentives (51000) 153421 91.87 779 1,634

3.3.2 Gross Impact Evaluation

This program is disaggregated into four initiatives for evaluation. The impact evaluation of the
Upstream Lighting initiative is described in detail in Appendix |I. The impact evaluation of the
Upstream Electronics initiative is described in detail in Appendix J. The impact evaluation of the
Res HVAC initiative is described in detail in Appendix K. The impact evaluation of the Res
Appliances initiative is described in detail in Appendix L. Table 78 summarizes program verified
impacts and realization rates for each EDC.




Table 78: EEP Program Gross Impact Evaluation Summary for PY8

Gross MWh v
Verified Realization Realization

Gross
Verified

Sampling Initiative

Met-Ed

pstream Lighting

MVWh
28,761

MW
371

Rate
121.3%

Rate
130.3%

Met-Ed Upstream Electronics 490 0.05 39.9% 34 6%
Met-Ed HYALC a70 0.32 129 4% 155.7%
Met-Ed Appliances 705 0.08 133.4% 127 2%

Met-Ed

Total

Penelec Upstream Lighting 37,706 4.45 116.4% 133.0%
Penelec Lpstream Electronics 254 0.03 90.1% 35.4%
FPenelec HVAC g14 0.18 182.5% 117.8%
Penelec Appliances 466 0.07 1265.5% 116.2%

PenelecTotal

Penn Power Ipstream Lighting 7,346 0.93 128.3% 140.2%
Penn Power Upstream Electronics 191 0.02 94 3% 39.7%
Penn Power HVAC 177 0.06 115.5% 154.6%
Penn Power Appliances 182 0.02 152.1% 136.0%

Penn PowerTotal

WPP Upstream Lighting 34,457 4 69 118.8% 126.3%
WPP Upstream Electronics 944 0.10 93.1% 37.9%
WPP HVAC 826 0.29 117.8% 120.1%
WPP Appliances 767 0.10 140.5% 128.7%

WPP Total 37,095 518 118% 125%

The gross realization rates for energy savings were driven primarily by the realization rates of
the upstream lighting programs. The reported impacts for upstream lighting are somewhat
conservative because reported impacts do not include additional savings contributions from
cross sector sales.

3.3.3 Net Impact Evaluation

Tetra-Tech conducted a Net-to-Gross evaluation for this program in PY8. The net impact
evaluation of the Upstream Lighting Initiative is described in Appendix .2. The NTG from Phase
Il'is used in PY8 for the Upstream Electronics Initiative as described in Appendix J.2. The net
impact evaluation for the Res HVAC Initiative is described in Appendix K.2. The NTG
evaluation for the Res Appliances Initiative is described in Appendix L.2. Table 79 summarizes
program verified gross and net energy impacts and net-to-gross ratios for each EDC.




Table 79: EEP Program Net Impact Evaluation Summary for PY8

Met-Ed

Sampling Initiative

Upstream Lighting

Gross
Verified
MWh

NTG

Met-Ed

Ipstream Electronics

Met-Ed

HVAC

Met-Ed

Appliances
Total

Penelec pstream Lighting

Penelec Upstream Electronics 254 49 5% 126
Penelec HVAC 814 52 0% 423
Penelec Appliances 466 48.0% 224

Penelec Total

30,241

Penn Power Upstream Lighting 7,246 38.8% 2,851
Penn Power Upstream Electronics 191 49 5% 94|
Penn Power HVAC 177 56.0% ag|
Penn Power Appliances 182 47 0% a6

Penn Power Total

WPP Upstream Lighting 34,457 26.6% 9,152
WPP Upstream Electronics 944 49 5% 457)
WPP HVAC 926 49 0% 454]
WPP Appliances 767 50.0% Jad4

WPP Total 37,095 28.2% 10,456

3.3.3.1 High-Impact Measure Research

The Upstream Lighting Initiative was identified as a High-Impact Measure for the PY8. The net

impact evaluation of the Upstream Lighting Initiative is described in Appendix 1.2.

3.3.4 Verified Savings Estimates

In Table 80 the realization rates and net-to-gross ratios determined by the ADM and Tetra Tech
team are applied to the reported energy and demand savings estimates to calculate the verified
savings estimates for the Energy Efficient Products Program in PY8. These totals are added to
the verified savings achieved in previous program years to calculate the P3TD program impacts.

Table 80: PYTD and P3TD Savings Summary

Met-Ed Penelec Penn Power WPP

Savinas T Energy Demand Energy Demand Energy Demand | Energy I}emﬂnd
95 Type (MWhiyr) (MWiyr) (MWhiyr) (MWiyr) (MWhiyr) (MWyr) (MWhiyr) | (M)
PYRTD 25 460 2.18] 33,501 2.60 6,202 075 21,349 415
PYVTD Gross 30,825 417 39,241 474 7,896 104] 37,0895 5.18
PYVTD Met 11,656 159 13528 1.65 3,130 042] 10,456 1.449
RTD 25 460 3.18] 33,501 3.60 6,202 075] 31349 415
WTD Gross 30,825 417 39241 474 7,896 104] 37,0495 518
WTD Met 11,656 159] 13523 1.656 3,130 042] 10,456 1.49




3.3.5 Process Evaluation

Process evaluation activities were conducted for three of four program components in PY8.
Process evaluation samples are combined over all four EDCs. The participant survey sample
design for process evaluation shown in Table 81.

Table 81: EEP Program Process Evaluation Sample Design

EDC Measure Population Size S:;'[I:Er;e Response Rate
Met-Ed Appliances and HVAC h, 765 150 26%
Penelec Appliances and HVAC 2416 144 26%
Penn Power Appliances and HVAC 1,686 117 26%
WPP Appliances and HVAC 6,866 146 26%
Met-Ed Lighting 294 513 176 5.9%
Penelec Lighting 360,025 169 5.6%
Penn Power Lighting 60,028 183 6.1%
WPP Lighting 328,833 143 4.3%
Program Total 1,060,143 1,228 15.0%

Key findings and recommendations are listed in Section 3.3.7.

3.3.5.1 Appliances & HVAC

The appliances and HVAC sub-programs were combined for process evaluation since they are
both downstream delivery that provide incentives directly to customers. The process evaluation
kicked off with interviews of FirstEnergy and ICSP program staff. The evaluation followed up
with a participant customer survey, delivered by web and phone. Researchable issues focused
on program awareness and marketing, interactions with contractors and retailers, satisfaction,
and participation in the low-income appliance component. The survey sample was randomly
selected for each EDC.

3.3.5.2 Lighting

The lighting sub-program process evaluation began with interviews with FirstEnergy and ICSP
program staff. Additionally, the evaluation included a web survey of FirstEnergy residential
customers to gather information on their awareness, perception, and preference of different
types of lighting, purchase behaviors, and awareness of the FirstEnergy program. Because the
program provides a discount on the purchase price as opposed to a customer incentive,
participants do not need to be aware of the program to participate. The survey reached
customers who likely participated, as well as some who did not.

The evaluation planned additional activities to inform the process evaluation, including a survey
of participating retailers and a shelf-stocking study. These activities are ongoing and the results
will be included in the PY9 annual report.




3.3.6 Cost-Effectiveness Reporting

A detailed breakdown of program finances and cost-effectiveness is presented in Table 83,
Table 84, Table 85, and Table 86 for Met-Ed, Penelec, Penn Power, and WPP respectively. The
last two columns of the tables show benefits as calculated with net verified impacts, along with
net participant costs (if applicable). The third and fourth columns show results as calculated on
a gross basis. PYTD costs and benefits are net present values (NPV) expressed in 2016
dollars. NPV costs and benefits for P3TD financials are expressed in the 2016 dollars.

The TRCs presented in this report are considered conservative, as they reflect a dual baseline
protocol for residential lighting measures consistent with the current TRM. The TRM specifies
that “calculations for bulbs expected to be installed or remain in use past 2020. For these bulbs,
[post EISA 2007 baseline wattages] should be used for the savings calculations until 2020,
followed by the [post 2020 baseline wattages] for the remainder of the measure life.” The
Companies note that since the TRM was adopted in 2015, there is growing uncertainty about
the likelihood of DOE enforcement of EISA 2020 standard changes as well as the availability of
pre 2020 baseline bulbs in the market. This has resulted in most states not adopting the
prospective change in standards in cost effectiveness calculations, resulting in higher lifetime
savings and benefits.

If TRCs were to not use the dual baselines, gross and net TRCs for the Energy Efficient
Products program would increase by 26% to 41% depending on EDC. Gross and Net TRCs for
the EE Products programs, with and without dual baseline treatment are presented in the
following table:

Table 82 — Energy Efficient Products Program TRC with and without Dual
Baseline Calculations

Gross Net
EDC [}uall Without.[}ual [}uall Without.[}ual
Baseline Baseline Baseline Baseline
Met-Ed 1.93 245 1448 1.86
Penelec 258 327 188 237
Penn Power 1.97 278 157 218
WPP 1497 252 122 1.54
Average 211 275 154 1.99




Table 83: Summary of Program Finances — Met-Ed

Cost Category

Gross PYTD ($1,000) Gross P3TD ($1,000)

Net PYTD ($

1,000)

Net P3TD ($1,000)

1 EDC Incentives to Participants 1,426 1,426 1,426 1,426
2 EDC Incentives to Trade Allies 0 8] (] 0
Participant Costs (net of 4,663 4,663 1,091 1,091
3 incentives/rebates paid by
utilities)
4 Incremental Measure Costs (Sum of 6,089 6,089 2,517 2,517
rows 1 through 3)
EDC C5P EDC C5P EDC C5P EDC C5P
5 Design & Development & 0 70 0 70 0 70 0| 70
i Administration, Management, and 29 139 29 139 29 1349 29 139
Technical Assistance ™
v Marketing 1l B 133 B 133 B 133 B 133
B Program Delivery ™! o 488 488 488 0 488
9 EDC Evaluation Costs 63 63 68 0 63 0
10 SWE Audit Costs 48 48 458 8] 48 8]
P Overhead Costs (Sum of
11 | rosramtverhea (Sum 981 981 981 981
rows 5 through 10)
MNPV of increases in costs of 1] 8] o 0
12 natural gas [or other fuels) for fuel
switching programs
43 |Total NPV TRC Costs ¥ et present 7,070 7,070 3,498 3,498
value of sum of rows 4, 11, and 12}
14 Total NPV Lifetime Electric Energy 7,463 7,463 2,841 2,341
Benefits
15 Total NPV Lifetime Electric Capacity) 3,792 3,792 1,438 1,438
Benefits
15 Total NPV Lifetime Operation and 3,470 3,470 1,286 1,286
Maintenance (0&M) Benefits
17 Total NPV Lifetime Non-Electric -1,077 -1,077 -359 -399
Benefits (Fossil Fuel, Water)
1a  |Total NPV TRC Benefits 1 (Sum of 13,647 13,647 5,166 5,166
rows 14 through 17)
19 |TRC Benefit-Cost Ratio ™ 1.93 1.93 1.48 1.48

[1] Includes direct install equipment costs and costs for EE&C kits.

[2] Includes direct costs attributable to plan and advance the programs. Mote: The design of the HERs program should be included here,

while the actual development and mailing of HERs would be attributable to Program Delivery.
[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and

technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.

[4] Includes the marketing CSP and marketing costs by program CSPs.

[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behaviaral programs, this includes the printing and postage of HERs.

[6] Total TRC Costs includes Total EDC Costs and Participant Costs.

[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Non-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, generation, transmissian, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.

[8] TRC Ratic equals Total NPV TRC Benefits divided by Total NPV TRC Costs.
* Rows 1-11 are presented in nominal dollars




Table 84: Summary of Program Finances — Penelec

Cost Category

Gross PYTD ($1,000) Gross P3TD ($1,000)

Net PYTD ($1,000)

Net P3TD ($1,000)

1 EDC Incentives to Participants ™ 1,494 1,494 1,454 1,494
2 EDC Incentives to Trade Allies 0 8] (] 0
Participant Costs (net of 3,987 3,987 542 542
3 incentives/rebates paid by
utilities)
4 Incremental Measure Costs (Sum of 5,481 5,481 2,036 2,036
rows 1 through 3)
EDC CSP EDC CSP EDC CSP EDC CSP
5 Design & Development & 0 80 0 80 0 80 0| 80
Administration, Management, and 40| 158 40| 158 40| 158 40| 158
g Technical Assistance ™
Marketing 14] 5 135 135 135 5 135
B Frggram Deiiuew =1 0 553 0 553 553 0 553
a EDC Evaluation Costs G54 54 B4 0 G4 0
10 SWE Audit Costs 48 48 48 1] 48 8]
Program Overhead Costs (Sum of
1 ral:\rgsﬁthmugh 10) : 1,084 1,084 1,084 =
NPV of increases in costs of 1] 1] (1] 0
12 natural gas (or other fuels) for fuel
switching programs
43 |Toal NPV TRC Costs 1 Met present 6,565 6,565 3,119 3,119
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 0,454 0,454 3,289 3,289
i Benefits
15 Total NPV Lifetime Electric Capacity)| 4,515 4515 1,568 1,568
Benefits
15 Total NPV Lifetime Operation and 4,790 4790 1,620 1,620
Maintenance (0&M) Benefits
17 Total NPV Lifetime Non-Electric -1,843 -1,843 -623 -623
Benefits [Fossil Fuel, Water)
18 Total NPV TRC Benefits {Sum of 16,916 16,916 5853 5,853
rows 14 through 17)
19 | TR Benefit-Cost Ratio ™ 2.58 2.58 1.88 1.88

[1] Includes direct install equipment costs and costs for EE&C kits.

[2] Includes direct costs attributable to plan and advance the programs. Mote: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.

[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and
technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.

[4] Includes the marketing C5P and marketing costs by program CSPs.

[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERs.

[6] Total TRC Costs includes Total EDC Costs and Participant Costs.

[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Non-Electric Benefits. Benefits include: awoided supply costs, including
the reduction in costs of electric energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.
[8] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

* Rows 1-11 are presented in nominal dollars




Table 85: Summary of Program Finances — Penn Power

Cost Category Gross PYTD ($1,000) Gross P3TD ($1,000) Net PYTD (51,000) Net P3TD ($1,000)
1 EDC Incentives to Participants ™ 350 350 350 350
2 EDC Incentives to Trade Allies 8] 8] 1] 0
Participant Costs (net of 1,228 1,228 360 360
3 incentives/rebates paid by
utilities)
s Incremental Measure Costs (Sum of 1,578 1,578 710 710
rows 1 through 3)
EDC C5P EDC C5P EDC C5P EDC C5P
5 Design & Development & 0 13 o 13 o 13 0 13
Administration, Management, and -10 25 -10 25 -10 25 -10 25
; Technical Assistance ™
Marketing 12] 19 19 o i9 19
Program Delivery 0 88 0 88 0 88 0 88
EDC Evaluation Costs 14 14 14 0 14 0
10 SWE Audit Costs 11 11 11 0| 11 0|
1 Program Overhead Costs (Sum of 161 161 161 161
rows 5 through 10)
NPV of increases in costs of 1] 1] 1] 0
12 natural gas (or other fuels) for fuel
switching programs
43 |Total NPV TRC Costs 1 Met present 1,739 1,739 871 871
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 2,018 2,018 803 803
Benefits
15 Total NPV Lifetime Electric Capacity)| 5494 584 242 242
Benefits
16 Total NPV Lifetime Operation and 1,043 1,043 405 405
Maintenance (0&M) Benefits
e Total NPV Lifetime Non-Electric -222 -222 -86 -86
Benefits [Fossil Fuel, Water)
1 |Total NPV TRC Benefits 1 (Sum of 3,432 3,432 1,364 1,364
rows 14 through 17)
19 |TR'C Benefit-Cost Ratio 1.97 1.97 1.57 1.57
[1] Includes direct install equipment costs and costs for EE&C kits.
[2] Includes direct costs attributableto plan and advance the programs. Note: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.
[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and
technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.
[4] Includes the marketing C5P and marketing costs by program CSPs.
[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERs.
[6] Total TRC Costs includes Total EDC Costs and Participant Costs.
[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Mon-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.
[8] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.
* Rows 1-11 are presented in nominal dollars




EDC Incentives to Participants

1,634

1 = : , :
2 EDC Incentives to Trade Allies 0 8] (0] 0
Participant Costs (net of 44914 44914 678 678
3 incentives/rebates paid by
utilities)
4 Incremental Measure Costs (Sum of 6,548 6,548 2,312 2,312
rows 1 through 3)
EDC CSP EDC CSP EDC CSP EDC CSP
5 Design & Development & 0 B4 0 84 0 24| 0| 84
. Administration, Management, and g4 166 94 166 94 166 94 166
Technical Assistance ™
i Marketing 6 181 6 181 6 181 6 181
8 Program Delivery ™! 0 582 582 582 0| 582
9 EDC Evaluation Costs 64 64 B4 4] B4 4]
10 SWE Audit Costs 50 50 50 1] 50 8]
1 Program Owverhead Costs (Sum of 1,228 1,228 1,228 1,228
rows 5 through 10)
MNPV of increases in costs of 1] [} o o]
12 natural gas [or other fuels) for fuel
switching programs
13 |Totat NPV TRC Costs 1 Met present 7,776 7,776 3,540 3,540
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 8,452 8,452 2,423 2,423
Benefits
15 Total NPV Lifetime Electric Capacity) 4784 4784 1,356 1,356
Benefits
15 Total NPV Lifetime Operation and 4171 4171 1,108 1,108
Maintenance (0&M) Benefits
o Total NPV Lifetime Non-Electric -2,083 -2,083 -553 -553
Benefits (Fossil Fuel, Water)
1g |Total NPV TRC Benefits 7 (Sum of 15,324 15,324 4,334 4,334
rows 14 through 17)
19 |TRC Benefit-Cost Ratio ™ 1.97 1.87 1.22 1.22

[1] Includes direct install equipment costs and costs for EE&C kits.

[2] Includes direct costs attributable to plan and advance the programs. Note: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.

[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and
technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.

[4] Includes the marketing CSP and marketing costs by program CSPs.

[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERs.

[6] Total TRC Costs includes Total EDC Costs and Participant Costs.

[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Non-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.
[8] TRC Ratic equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

* Rows 1-11 are presented in nominal dollars




3.3.7 Status of Recommendations

The impact and process evaluation activities in PY8 led to the following findings and
recommendations from Tetra Tech to the Companies along with a summary of how the
Companies plan to address the recommendation in program delivery.

3.3.7.1 HVAC and Appliances

Finding #1: Some customers feel rebates take too long to process. Approximately 10 percent of
respondents recalled the rebate took longer than 90 days to process, which is the time frame
communicated by the application. This led to lowered satisfaction with the program.

Recommendation #1: Work with the ICSP to monitor rebate payment times, and track
applications that are taking longer than expected.

EDC Status Report #1: Recommendation accepted.
Finding #2: Some patrticipants in the Appliance Rebate sub-program reported their income in a
range that would qualify for the low-income Appliance Rebate sub-program.

Recommendation #2: Ensure that the low-income rebates are clearly communicated in
marketing materials, particularly on the program application.

EDC Status Report #2: Recommendation under consideration.
Finding #3: While overall program satisfaction was high, Appliance participants rated their
satisfaction with the amount of the rebate lower than other program aspects.

Recommendation #3: Review appliance rebate amounts in balance with other program metrics
such as participation, budget, and satisfaction.

EDC Status Report #3: Recommendation accepted.

Finding #4: Contractors were by far the most common source of program information for HYAC
participants. Satisfaction with HVAC contractors was particularly high, averaging 4.7 out of 5.

Recommendation #4: Continue to work with HVAC contractors to maintain their engagement
with the program.

EDC Status Report #4: Recommendation accepted

3.3.7.2 Upstream Lighting

The process evaluation resulted in several noteworthy findings and recommendations. Not all
findings and recommendations have a one-to-one correspondence, therefore the findings are
disclosed first, followed by recommendations




Finding #1: Awareness of energy-efficient lighting products is high and has increased since
Phase Il. Almost all customers are at least "somewhat familiar* with CFLs and three-quarters
report equal familiarity with LEDs. In contrast, only 55 percent of customers expressed this level
of familiarity with LEDs in response to similar survey questions at Phase Il. More than one-half
understand that LEDs are more energy-efficient than CFLs.

Finding #2: Usage of energy efficient lighting products is high. Over 80 percent of customers
have ever used CFLs in their homes and two-thirds have used LEDs.

Finding #3: Customers express a preference for, and greater satisfaction with, LEDs over
CFLs. Among customers familiar with both CFLs and LEDs, more than 60 percent prefer LEDs.
The quality of lighting from LEDs and greater energy efficiency are most often cited as the
reasons for this preference. Two-thirds are "very satisfied" with LEDs, while less than 30
percent express similar satisfaction with CFLs.

Finding #4: Lighting purchases over the past 12 months are predominantly LEDs (57 percent).
However, more than one-third of purchases still included incandescent bulbs. About two-thirds
of purchases are made to replace an incandescent bulb, usually because the existing bulb is
burned out.

Finding #5: Customers consider a wide range of factors when shopping for lighting products.
Although price is most often the most important consideration, it is not the overwhelming
deciding factor. AlImost one in five cite the brightness of the bulb and 15 percent point to bulb life
as most important.

Finding #6: Customers who have not used LEDs show declining reluctance to use these
products since Phase Il. Although 35 percent are “not at all” or “somewhat unlikely” to install and
LED in the next 12 months, this is down from over one-half at Phase Il. AlImost one in five are
“very” or “extremely likely” to install LED bulbs in the next year.

Finding #7: Using the Van Westendorp Price Sensitivity Meter, LED bulbs are a “bargain” at
$2.00 to $2.76 (median, mean, respectively) and “starting to get expensive” at $4.00 and $5.04
(median, mean) for those who have not previously used LEDs. However, most customers are
not aware of market prices: 60 percent of customers “don’t know” if the price of LEDs is higher,
lower, or about the same as last year.

Finding #8: Awareness of program-sponsored price discounts is low. Only one in ten
customers who purchased a program-eligible lighting product was aware that the price of the
bulbs they purchased had been discounted.

Finding #9: Evidence from customer self-reports suggest that most will purchase energy-
efficient lighting products regardless of the program-sponsored discount.

Finding #10: Regular interaction with the program implementer is relatively rare among the
surveyed retailers. Those who have met with the representative are satisfied with the help they
receive, but a request for more contact was among the most frequent suggestion for program
improvements

Finding #11: Retailers are very satisfied with the program. Suggestions for ways it could be
even more useful to their stores included more contact with program representatives, more and




better signage (larger, bolder), and activities by the program representative that could reinforce
the store’s education efforts (e.g., displays, in-person interactions with customers)

Recommendation #1: Continue to market the program and conduct outreach efforts to
increase awareness of the FirstEnergy programs and LED products.

EDC Status Report #1: Recommendation accepted.

Recommendation #2: Outreach efforts should continue to emphasize the energy and non-
energy benefits of program-qualifying LED bulbs. While price is important to customers, it does
not overwhelm other considerations and a large proportion of customers are unaware of the
overall trend in LED bulb prices. Lighting quality and energy-efficiency are the most important
consideration for a substantial proportion of customers.

EDC Status Report #2: Recommendation under consideration.

Recommendation #3: Work with the program implementer to establish greater consistency
across patrticipating retail locations in the level and nature of program support that is provided.
Continue to incorporate feedback from participating retailers in program design and
implementation, and engage the retailers in marketing efforts.

EDC Status Report #3: Recommendation accepted.




3.4 Low INCOME ENERGY EFFICIENCY PROGRAM

The Low Income Energy Efficiency Program (LIEEP) has six distinct components, each
described below.

The Low Income Direct Install (LI DI) component is administered by the Companies, and has
three distinct components:

¢  WARM Plus low-income weatherization
e WARM Extra Measures low-income weatherization
e  WARM Multifamily

These programs provide for direct installation of energy efficiency measures within customers’
homes and tenants apartments. The WARM Plus and WARM Multifamily components provide
for audits and direct installation of energy efficient equipment and envelope upgrades. WARM
Extra Measures is similar to WARM Plus, except that it provides for additional measures that
are Act-129 funded to be installed in homes that participate in the Companies’ non-Act 129 Low
Income Usage Reduction Programs. The Companies’ tracking and reporting system can cross
reference account numbers with previous years to generate a list of unique, new participants for
each program year. For sampling and reporting purposes, however, ADM selects to treat each
rebate (typically corresponding to a unique account in the tracking data for the program year) as
one participant.

The Low Income Appliance Turn-In (LI ATI) component is administered by ARCA. The program
is implemented in parallel with the main residential Appliance Turn-In program, but provides
targeted marketing and enhanced rebates to income qualified customers. Each rebate
application (which corresponds to an appliance pick-up event, and may involve multiple
appliances) is treated as one participant.

The Low Income Kits (LI Kit) component includes two subcomponents:

¢ Low Income EE Kits administered by PowerDirect
¢ Low Income School Education Program administered by AM Conservation Group
(AMCG)

Each of these program components are similar to their corresponding non-Low Income
components in the Energy Efficient Homes Program, but they are targeted to low-income
customers. Each kit is treated as a participant.

The Low Income Appliance Rebates (LI Appliances) component is administered by Honeywell
and provides for targeted marketing and enhanced downstream rebates on appliances.

The Low Income Home Energy Reports (LI HER) component is similar to the HER component
in the Energy Efficient Homes Program, but is targeted to low-income qualified customers.

The New Homes component is similar to the New Homes component in the Energy Efficient
Homes Program, but is targeted to low-income customers.




3.4.1 Participation and Reported Savings by Customer Segment

Table 87 presents the patrticipation counts, reported energy and demand savings, and incentive
payments for the Appliance Turn-In Program in PY8 by customer segment and EDC. This
program serves only the residential customer segment. The EE&C portfolios include separate

Appliance Turn-In program components, also administered by ARCA, to serve the low-income
residential and the nonresidential customer segments.

Table 87: LIEEP Participation and Reported Impacts

Penn

Parameter I.'Ie.t-Ed I.'l Pen.elec .Ll PowerLl 'I.".I'_P Pi_l_
Residential Residential Residential Residential
PYTD # Participants 26,955 37,329 7481 31,238
PYRTD MWhiyr 9107 10,850 3280 10,388
PYRTD MWiyr 1.15 1.30 0.43 1.329
PY8 Incentives (51000) 58.27 79.10 22584 60.33

3.4.2 Gross Impact Evaluation

The gross impact evaluation of this program is described in detail in Appendix D.1. Table 88

summarizes program verified impacts and realization rates for each EDC.




Table 88: LIEEP Gross Impact Evaluation Summary for PY8

84.5%

Gross Gross MWh MW
Sampling Initiative Verified Verified Realization Realization
MWh M Rate Rate
Met-Ed Appliances 16 0.00 144 4% 91.7%
Met-Ed Appliance Turn-In 489 0.07 a4.3% 35.2%
Met-Ed Direct Install 1,551 013 110.5% 122.3%
Met-Ed Home Energy Reports 4041 0.44 108.6% 33.4%
Met-Ed Kits 3,937 0.45 119.0% 121.0%
Met-Ed Mew Homes 72 0.01 88.2% 102.8%
Met-Ed Total 10,105 1.16 111% 101%
Penelec Appliances 20 0.00 135.5% 93.3%
Penelec Appliance Turn-In 210 0.11 28.4% 87.1%
Penelec Direct Install 2433 0.24 116.5% 118.9%
Penelec Home Energy Reports 4273 0.47 129.9% 91.5%
Penelec Kits 4823 0.51 103.9% 110.9%
Penelec Mew Homes 0 0.00 74.5% 96.5%
PenelecTotal
Penn Power Appliances T 0.00 172 4% 113.1%
Penn Power Appliance Turn-In 187 0.02 69.7% G5.4%
Penn Power Direct Install a42 0.09 121.5% 124.4%
Penn Power Home Energy Reports 00 0.09 62.1% 42 8%
Penn Power Kits 1,244 014 121.2% 124 8%
Penn Power Mew Homes ] 0.00 83.3% 114.3%
Penn PowerTotal 3,080 0.35 94% 0%
WPP Appliances 15 0.00 169.6% 093.9%
WPP Appliance Turn-In 616 0.08 a38.8% 39 4%
WPP Direct Install 1,854 0.21 123.1% 119.7%
WPP Home Energy Reports 3,680 0.41 89.8% 62 6%
WPP Kits 4635 0.57 116.3% 118.3%
WPP Mew Homes 14

108.1%

The gross realization rates for energy savings were driven primarily by Appliance Turn-In part-
use factors for refrigerators and freezers as determined through verification surveys, and by the

unit energy consumptions for refrigerators and freezers, as determined through measure

attributes recorded in the tracking and reporting system. Although verification rates determined
through surveys were approximately 100%, the realization rates are generally lower than 100%

because the part-use factors are lower than the TRM default values, and the calculated unit

energy consumptions were lower than what would expect from application of default parameters

in the TRM.

3.4.3 Net Impact Evaluation

Impact evaluation was not conducted for this program in PY8. The NTG for the Low Income

Energy Efficiency Program is estimated as 1.0 at this time for the purpose net cost effectiveness

calculations.




3.4.4 Verified Savings Estimates

In Table 89 the realization rates and net-to-gross ratios determined by ADM are applied to the
reported energy and demand savings estimates to calculate the verified savings estimates for
The Low Income Energy Efficiency Program in PY8. These totals are added to the verified
savings achieved in previous program years to calculate the P3TD program impacts.

Table 89: PYTD and P3TD Savings Summary

Met-Ed Penelec Penn Power WPP

Savinas T Energy Demand Energy Demand Energy Demand | Energy Demmd

95 Type (MWhiyr) (MWiyr) (MWhiyr) (MWiyr) (MWhiyr) (MWWiyr) (MOWAWRiyr) | (MW}
PYRTD 8107 1.15] 10,950 1.30 3,280 043 10,388 1.39
PYVTD Gross 10,105 1.16] 12,359 133 3,080 035] 10,915 1.26
PYVTD Met 10,105 1.16] 12,359 1.33 3,080 035] 10,915 1.26
RTD 2107 1.15] 10,950 1.30 3,280 043] 10388 1.39
WTD Gross 10,105 1.16] 12359 133 3,080 035] 10,915 1.26
WTD Met 10,105 1.16] 12,359 1.33 3,080 035] 10,915 1.26

3.4.5 Process Evaluation

The process evaluation for the Low Income WARM and Multifamily components began with an
interview of the program manager. These components do not rely on an ICSP for delivery. The
evaluation centered on a phone survey of customers, and also involved interviews with
contractors. The survey sample was randomly selected for each EDC.

Process evaluations for the Appliance Rebate, Behavioral, and Kits sub-programs were
conducted with the similar Non-Low Income programs in the Energy Efficient Products and
Energy Efficient Homes programs, respectively. Findings and recommendations for those
program components are reported in those sections. The sample design is shown in Table 90.

Table 90: LIP Program Process Evaluation Sample Design

EDC Population Size S:;':;?g?m Response Rate
Met-Ed 1,551 a0 30.0%
Fenn Power 2433 85 338.0%
Fenelec 2842 73 36.0%
WPP 1,954 101 35.0%

Key findings and recommendations are listed in Section 3.4.7.

3.4.6 Cost-Effectiveness Reporting

A detailed breakdown of program finances and cost-effectiveness is presented in Table 91,
Table 92, Table 93, and Table 94 for Met-Ed, Penelec, Penn Power, and WPP respectively. The
last two columns of the tables show benefits as calculated with net verified impacts, along with
net participant costs (if applicable). The third and fourth columns show results as calculated on
a gross basis. PYTD costs and benefits are net present values (NPV) expressed in 2016
dollars. NPV costs and benefits for P3TD financials are expressed in the 2016 dollars.




Table 91: Summary of Program Finances — Met-Ed

Cost Category

Gross PYTD ($1,000) Gross P3TD ($1,000)

Net PYTD ($

1,000)

Net P3TD ($1,000)

1 EDC Incentives to Participants ™ 58 58 58 58
2 EDC Incentives to Trade Allies 0 8] (] 0
Participant Costs (net of 18 18 18 18
3 incentives/rebates paid by
utilities)
4 Incremental Measure Costs (Sum of 76 76 76 76
rows 1 through 3)
EDC C5P EDC C5P EDC C5P EDC C5P
5 Design &Deveiopmentm 0 105 8] 105 o 105 0 105
Administration, Management, and 174 272 174 272 174 272 174 272
a Technical Assistance ™
T Marketing 12l 4 67 4 a7 4 67 4 67
B Program Delivery 2 107 2,454 107 2,454 107 2,454 107 2,454
9 EDC Evaluation Costs 57 57 57 0 57 0
10 SWE Audit Costs 93 93 93 8] 93 8]
1 r;:i';":h:;’:ﬁ Costs (Sum of 3,333 3,333 3,333 3,333
MNPV of increases in costs of 1] 8] o 0
12 natural gas [or other fuels) for fuel
switching programs
43 |Total NPV TRC Costs ¥ et present 3,409 3,409 3,409 3,409
value of sum of rows 4, 11, and 12}
14 Total NPV Lifetime Electric Energy 1,858 1,858 1,858 1,858
Benefits
15 Total NPV Lifetime Electric Capacity)| 704 704 704 704
Benefits
15 Total NPV Lifetime Operation and 0 o 1] (1]
Maintenance (0&M) Benefits
17 Total NPV Lifetime Mon-Electric 1] 1] (1] 0
Benefits (Fossil Fuel, Water)
1a  |Total NPV TRC Benefits 1 (Sum of 2,563 2,563 2,563 2,563
rows 14 through 17)
19 |TRC Benefit-Cost Ratio ™ 0.75 0.75 0.75 0.75

[1] Includes direct install equipment costs and costs for EE&C kits.

[2] Includes direct costs attributable to plan and advance the programs. Mote: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.
[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and

technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.

[4] Includes the marketing CSP and marketing costs by program CSPs.

[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behaviaral programs, this includes the printing and postage of HERs.

[6] Total TRC Costs includes Total EDC Costs and Participant Costs.

[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Non-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, generation, transmissian, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.
[8] TRC Ratic equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

* Rows 1-11 are presented in nominal dollars




Table 92: Summary of Program Finances — Penelec

Cost Category

Gross PYTD ($1,000) Gross P3TD ($1,000)

Net PYTD ($1,000)

Net P3TD ($1,000)

1 EDC Incentives to Participants ™ 79 79 79 79
2 EDC Incentives to Trade Allies 0 8] (] 0
Participant Costs [net of T 7 7 7
3 incentives/rebates paid by
utilities)
4 Incremental Measure Costs (Sum of 86 86 86 86
rows 1 through 3)
EDC CS5P EDC C5P EDC C5P EDC CS5P
5 Design & Development & 1 127 1 127 1 127 1 127
Administration, Management, and 197 334 197 334 197 334 197 334
g Technical Assistance ™
Marketing 14] 3 66 3 66 3 E6 3 66
B Prosram Delivery ! 147 2,381 147 2,381 147 2,381 147 2,381
a EDC Evaluation Costs 63 63 B3 0 63 0
10 SWE Audit Costs 98 98 98 0| a8 0|
11 ::f;;":hi"g:iﬁ Costs (Sum of 3,418 3,418 3,318 3,418
NPV of increases in costs of 1] 1] (1] 0
12 natural gas (or other fuels) for fuel
switching programs
43 |Toal NPV TRC Costs 1 Met present 3,504 3,504 3,504 3,504
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 2,252 2,252 2,252 2,252
i Benefits
15 Total NPV Lifetime Electric Capacity)| 797 797 797 797
Benefits
15 Total NPV Lifetime Operation and 0 1] 1] 0
Maintenance (0&M) Benefits
17 Total NPV Lifetime Non-Electric 1] 1] (1] 0
Benefits [Fossil Fuel, Water)
g |Total NPV TRC Benefits 1 (Sum of 3,048 3,048 3,048 3,048
rows 14 through 17)
19 | TR Benefit-Cost Ratio ™ 0.87 0.87 0.87 0.87
[1] Includes direct install equipment costs and costs for EE&C kits.
[2] Includes direct costs attributable to plan and advance the programs. Mote: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.
[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and
technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.
[4] Includes the marketing C5P and marketing costs by program CSPs.
[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERs.
[6] Total TRC Costs includes Total EDC Costs and Participant Costs.
[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Non-Electric Benefits. Benefits include: awoided supply costs, including
the reduction in costs of electric energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.
[8] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.
* Rows 1-11 are presented in nominal dollars




Table 93: Summary of Program Finances — Penn Power

Cost Category Gross PYTD ($1,000) Gross P3TD ($1,000) Net PYTD (%$1,000) Net P3TD ($1,000)
1 EDC Incentives to Participants 23 23 23 23
2 EDC Incentives to Trade Allies 8] 4] 0 0
Participant Costs (net of 2 2 2 2
3 incentives/rebates paid by
utilities)
a Incremental Measure Costs (Sum of 25 25 25 25
rows 1 through 3)
EDC CSP EDC CSP EDC CSP EDC CsP
5 Design & Development @ 0 28 0 28 0| 28 0 28
Administration, Management, and 58 70| 58 70| 58 70| 58 70|
E Technical Assistance !
T Marketing 141 1 21 1 21 1 21 B! 21
B Program Delivery ™ 55 669 55 669 55 669 55 669
9 EDC Evaluation Costs 19 19 19 0 19 0
10 SWE Audit Costs 28 28 28 (] 28 0|
1 Program Overhead Costs (Sum of 0ag 948 948 0ag
rows 5 through 10)
MPV of increases in costs of 1] o o 8]
12 natural gas (or other fuels) for fuel
switching programs
43 |Total NPV TRC Costs 1 {Net present 973 973 973 973
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 633 633 633 633
Benefits
15 Total NPV Lifetime Electric Capacity| 155 155 155 155
Benefits
15 Total NPV Lifetime Operation and 0 1] 0 o
Maintenance (0&M) Benefits
17 Total NPV Lifetime Non-Electric 1] o o] 4]
Benefits (Fossil Fuel, Water)
g |Tetal NPV TRC Benefits 71 (Sum of 788 788 788 788
rows 14 through 17)
19 |7RC Benefit-Cost Ratio 0.81 0.81 0.81 0.81
[1] Includes direct install equipment costs and costs for EE&C kits.
[2] Includes direct costs attributable to plan and advance the programs. Note: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.
[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and
technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.
[4] Includes the marketing C5P and marketing costs by program CSPs.
[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERs.
[6] Total TRC Costs includes Total EDC Costs and Participant Costs.
[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Mon-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase 11 are not included as a part of Total TRC Benefits for Phase 111
[8] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.
* Rows 1-11 are presented in nominal dollars




1 EDC Incentives to Participants ¥ 60 60 60
2 EDC Incentives to Trade Allies 0 4] 0 0
Participant Costs (net of 8 a8 a 8
3 incentives/rebates paid by
utilities)
1 Incremental Measure Costs (Sum of -3 68 68 68
rows 1 through 3)
EDC CSP EDC CSP EDC CSP EDC CSP
5 Design & Development @ 0 110 0 110 0| 110 0 110
Administration, Management, and 1R8 281 168 281 168 281 168 281
i Technical Assistance P!
7 Marketing 4 102 4 102 4 102 4 102
B Program Delivery [l 110 2,589 110 2,589 110 2,589 110 2,589
9 EDC Evaluation Costs 60 60 B0 0 60| 0|
10 SWE Audit Costs B30 B30 80 0 B0 0
g1, || Fheihom Dats 3,505 3,505 3,505 3,505
rows 5 through 10)
MPV of increases in costs of 1] o o 8]
12 natural gas (or other fuels) for fuel
switching programs
13 [Tetal NPV TRC Costs 1 (Net present 3,573 3,573 3,573 3,573
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 2,053 2,053 2,053 2,053
Benefits
15 Total NPV Lifetime Electric Capacity)| 546 546 5465 546
Benefits
15 Total NPV Lifetime Operation and 0 1] 0 0
Maintenance (0&M) Benefits
17 Total NPV Lifetime Non-Electric 0 o 0 o
Benefits (Fossil Fuel, Water)
18 [Total NPV TRC Benefits 7 (5um of 2,599 2,599 2,599 2,599
rows 14 through 17)
19 |TRC Benefit-Cost Ratio ™ 0.73 0.73 0.73 0.73

[1] Includes direct install equipment costs and costs for EE&C kits.

[2] Includes direct costs attributable to plan and advance the programs. Note: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.

[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and
technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.

[4] Includes the marketing CSP and marketing costs by program CSPs.

[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERs.

[6] Total TRC Costs includes Total EDC Costs and Participant Costs.

[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Mon-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase 11 are not included as a part of Total TRC Benefits for Phase 111,
[8] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

* Rows 1-11 are presented in nominal dollars

3.4.7 Status of Recommendations

The impact and process evaluation activities in PY8 led to the following findings and
recommendations from Tetra Tech to the Companies along with a summary of how the
Companies plan to address the recommendation in program delivery.




Finding #1: Contractors are required to enter information in the FirstEnergy tracking system as
well as a state-run website.

Recommendation #1: Include a web link to the state-run website within FirstEnergy’s system
for convenience to contractors.

EDC Status Report #1: The Companies periodically update the tracking and reporting system
for the low-income programs, and this recommendation will be considered during the next round
of coding updates.

Finding #2: While nearly all direct install measures are installed by the contractor, participants
still report some are left behind for the homeowner to install. This may result in the measures
never being installed and may impact the realization rate. This has improved since Phase I, but
participants still report 4 percent of measures are left uninstalled.

Recommendation #2: Continue to work with contractors to ensure direct install measures are
installed by the contractor, rather than left for the homeowner to be installed later.

EDC Status Report #2: Recommendation under consideration with the understanding that the
gross impact evaluation accounts for and accordingly reduces gross verified impacts for such
instances, yet the gross realization rates are generally high.




3.5 C&I ENERGY SOLUTIONS FOR BUSINESS PROGRAM - SMALL

The C&l Solutions for Business Program — Small (referred to as ESB-Small Program) is offered
to small commercial and industrial customers and is implemented jointly by Sodexo and ARCA.
The Sodexo portion of the program includes downstream incentives for customers that install
energy efficient equipment. In PY8, the major program components included lighting (both new
construction and retrofits), custom HVAC upgrades, compressed air projects, process
improvements, and prescriptive HVAC, refrigeration, and food-service measures. The
incentives for most downstream measures are proportional to the reported energy savings. The
ARCA portion of the program included refrigerator, freezer, and room air conditioner recycling.

3.5.1 Participation and Reported Savings by Customer Segment

Table 95 and Table 96 present the participation counts, reported energy and demand savings,
and incentive payments for the ESB-Small Program in PY8 by customer segment and EDC.
This program serves the Small C&I and GNI customer segments. Each separate rebate
application is counted as one participant.

Table 95: ESB-Small Program Participation and Reported Impacts for Met-Ed and

Penelec

Metfd —poted Meted Fo"®'C penelec Penelec

Parameter Small C&l GHI Total Small C&l GNI Total

(Non-GNI) ol (Non-GNI) o
PYTD # Participants 314 34 348 514 94 603
PYRTD MWhir 11412 1,114] 12528 15331 2740 18,071
PYRTD MWiT 1.77 0.15 1.92 250 0.50 2.99
PYS Incentives (51000)| 66050 63.78] 72428] o9s021] 18324] 116344

Table 96: ESB-Small Program Participation and Reported Impacts for Penn Power

and WPP
PF::ew“:r Penn Penn WPP WPP
Parameter small C&l Power Power Small C&l WPP GHNI Total
(Non-GNI) GHMI Total | (Non-GNI)

PYTD # Paricipants 218 5| 249 454 52 506
PYRTD MWhiyr 7.810 gaz 8,703 13,272 1,268 14,540
PYRTD MWiyr 1.28 0.13 1.41 2.00 0.31 2.31

PY8& Incentives ($1000) 454 53 57 .41 511.99 788.12 89.20 877.32

3.5.2 Gross Impact Evaluation

The ESB-Small Program was disaggregated into four sampling initiatives for gross impact
evaluation, as described in Appendix C. The Appliance Turn-In program component,
administered by ARCA, was evaluated as a separate initiative. The gross impact evaluation for
the Appliance Turn-In initiative is described in detail in Appendix T. Lighting improvements were
grouped into the C/I Lighting initiative, and evaluated according to PA TRM protocols as




described in detail in Appendix P. Prescriptive HVAC and appliance projects were grouped into
the Prescriptive Initiative. The evaluation of Prescriptive projects is described in Appendix R.
Custom projects include combinations of measures that serve multiple end-uses, as well as
custom projects that involve combined heat and power, motors and drives, industrial process
improvements, refrigeration, retro-commissioning, compressed air upgrades, data centers, and
custom HVAC and chillers. The impact evaluation for the custom initiative is described in
Appendix Q. The program has a Direct Install Initiative which started in PY9, although three
projects were completed in PY8. The PY8 evaluation activities for the Direct Install Initiative are
described in Appendix S. For all EDCs, the Lighting initiative attributed for the majority of
program savings, followed by the Custom initiative. The Prescriptive and Appliance Turn-In
initiatives accounted for small fractions of overall program impacts. Table 97 summarizes
program verified impacts and realization rates for each EDC.

Table 97: ESB-Small Program Gross Impact Evaluation Summary for PY8

Gross Gross MWh LT
Sampling Initiative Verified Verified Realization Realization
MYV Rate Rate
Met-Ed Lighting 10,838 1.94 91% 105%
Met-Ed Custom 345 0.04 104% 103%
Met-Ed Prescriptive 203 0.02 a5% T3%
Met-Ed Appliance Turn-In a2 0.01 94% a1%
Met-Ed Direct Install 0 0.00 100% 100%
Met-Ed Total 11,469 2.01 92% 105%
Penelec Lighting 15,463 273 93% 102%
Penelec Custom 1,005 0.16 592% 58%
Penelec Prescriptive 337 0.04 103% 112%
Penelec Appliance Turn-In 63 0.01 93% 93%
Penelec Direct Install 2 0.00 100% 100%
PenelecTotal 1
Penn Power Lighting 7,240 1.31 94% 104%
Penn Power Custom Be7 0.15 8% 118%
Penn Power Prescriptive 30 0.01 81% a4%
Penn Power Appliance Turn-In 10 0.00 4% 24%
Penn Power Direct Install 4 0.00 100% 100%
Penn PowerTotal
WPP Lighting 13,440 210 101% 102%
WPP Custom 5448 0.06 97 % 90%
WPP Prescriptive 454 0.05 24% 29%
WPP Appliance Turn-In a0 0.01 0% T8%
WPP 100%

Direct Install 0 0.00

100%

The gross realization rates for energy savings were driven primarily by variances between
assumed lighting hours of use in advance of rebate approval and hours of use that were
determined through impact evaluation activities.




3.5.3 Net Impact Evaluation

Tetra-Tech conducted a Net-to-Gross evaluation for this program in PY8. The net impact
evaluation of the Lighting Initiative is described in Appendix P.2. The net impact evaluation of
the Custom Initiative is described in Appendix Q.2. The net impact evaluation of the
Prescriptive Initiative is described in Appendix R.2. Net impact evaluation was not conducted
for the Appliance Turn-In Initiative or the Direct Install Initiative. The NTG for the Appliance
Turn-In Initiative is estimated to be the same as the NTG of the residential Appliance Turn-In
Initiative, while the NTG of the Direct Install Initiative is estimated as 1.0 at this time for the
purpose net cost effectiveness calculations.

Table 98 summarizes program verified gross and net energy impacts and net-to-gross ratios for
each EDC.

Table 98: ESB-Small Program Net Impact Evaluation Summary for PY8

Gross Net
Sampling Initiative Verified NTG Verified
Met-Ed Lighting 10,838 66.3% 7187
Met-Ed Custom 345 A7 4% 129
Met-Ed Frescriptive 203 40.9% a3
Met-Ed Appliance Turn-In a2 50.0% 41
Met-Ed Direct Install 0
Met-Ed Total 11,469 64.9% 7,441
Penelec Lighting 15,463 85.0% 13,147
Penelec Custom 1,005 56.3% 566
Penelec FPrescriptive 337 43.2% 146
Penelec Appliance Turn-In 68 43.0% 29
Penelec Direct Install 2 50.0% 1
Penelec Total 16,874 82.3% 13,889
Penn Power Lighting 7,240 T5.2% 5,448
Penn Power Custom ae67 A7 7% 414
FPenn Power FPrescriptive 30 37.7% 11
Penn Power Appliance Turn-In 10 50.0% il
Penn Power Direct Install 4 50.0% 2
Penn Power Total 8151 T21% 5,880
WPP Lighting 13,440 a2 8% 11,137
WPP Custom 548 53.0% 281
WPP Prescriptive 454 100.2% 455
WPP Appliance Turn-In a0 45 0% 36
WPP Direct Install 0 50.0% 0

14,523 821% 11,919

3.5.3.1 High-Impact Measure Research

The Lighting and Custom Initiatives were identified as High-Impact Measures in PY8. The net
impact evaluation of the Lighting Initiative is described in Appendix P.2. The net impact
evaluation of the Custom Initiative is described in Appendix Q.2.




3.5.4 Verified Savings Estimates

In Table 99 the realization rates and net-to-gross ratios determined by Tetra Tech are applied to
the reported energy and demand savings estimates to calculate the verified savings estimates
for the ESB-Small Program in PY8 These totals are added to the verified savings achieved in
previous program years to calculate the P3TD program impacts.

Table 99: PYTD and P3TD Savings Summary
Met-Ed Penelec Penn Power WPP

Savi T Energy Demand Energy Demand Energy Demand | Energy | Demand
VINGS IYPE  wwhiyry (MWiyr) (MWhiyr) (MWiyr) (MWhiyr) (MVWiyr) [(MVhiyr) | (MViyr)

FYRTD 12,526 1.92] 18,071 2.89 8,703 141] 14,540 2.3
FYWTD Gross 11,469 201 16,874 2.94 8,151 1438] 14,523 2.22
FYWTD Met 7,441 1.31] 13,889 2.43 5,880 1.06] 11,919 1.83
RTD 12,526 1.92] 13,071 2.99 8,703 141] 14,540 2.31
VTD Gross 11,469 201 16,874 2.94 8,151 148] 14,523 2.22
WTD Met 7 441 1.31] 13,889 2.43 5,880 106] 11,919 1.83

3.5.5 Process Evaluation

The process evaluation kicked off with interviews with FirstEnergy and ICSP staff. These
interviews led to identification of issues that were researched through a participant survey and
contractor interviews. The participant survey was conducted over the phone. Researchable
issues focused on satisfaction, customer awareness and marketing, incentive levels, program
processes, and the transition to a new ICSP in Phase lIl.

Process evaluation activities were combined for the Large C&I, Small C&I, and Government and
Institutional programs given the similarities in program delivery. Survey strata were based on
the project type, and were defined as Custom, Lighting, or Other, with the Other category
including prescriptive downstream measures (administered by Sodexo) but excluding Appliance
Turn-In. The sample design is shown in Table 100, and represents all C&l energy efficiency
programs offered by each EDC.




Table 100: ESB-Small Program Process Evaluation Sample Design

Stratum Population Size S:rfll::g?:?ze Response Rate
Met-Ed Lighting 349 f3 42%
Met-Ed Custom 40 17 57%
Met-Ed Other 27 2 29%
Penelec Lighting 792 103 44%
Penelec Custom 58 13 51%
Penelec Other 38 2 16%
Penn Power Lighting 416 45 38%
Penn Power Custom 20 [ A7 %
Penn Power Other 2 1 50%
WPP Lighting 639 70 41%
WPP Custom 47 14 485
WPP Other 39 1 17%

Key findings and recommendations are listed in Section 3.5.7

3.5.6 Cost-Effectiveness Reporting

A detailed breakdown of program finances and cost-effectiveness is presented in Table 101,
Table 102, Table 103, and Table 104 for Met-Ed, Penelec, Penn Power, and WPP respectively.
The last two columns of the tables show benefits as calculated with net verified impacts, along
with net participant costs (if applicable). The third and fourth columns show results as calculated
on a gross basis. PYTD costs and benefits are net present values (NPV) expressed in 2016
dollars. NPV costs and benefits for P3TD financials are expressed in the 2016 dollars.




Table 101: Summary of Program Finances — Met-Ed

Cost Category

Gross PYTD ($1,000) Gross P3TD ($1,000)

Net PYTD ($1,000)

Net P3TD ($1,000)

1 EDC Incentives to Participants ™ 724 724 724 724
2 EDC Incentives to Trade Allies 0 8] (] 0
Participant Costs (net of 2,509 2,509 1357 1357
3 incentives/rebates paid by
utilities)
4 Incremental Measure Costs (Sum of 3,233 3,233 2,082 2,082
rows 1 through 3)
EDC C5P EDC C5P EDC C5P EDC C5P
5 Design & Development & 0 27 0 27 0 27 0| 27
i Administration, Management, and 55 265 55 265 55 265 55 265
Technical Assistance ™
7 Marketing 0 124 o 124 o 124 0 124
B Program Delivery el 7 228 77 228 77 228 77 228
9 EDC Evaluation Costs 65 65 =] 0 65 0
10 SWE Audit Costs 61 61 Bl 8] 61 8]
P Overhead Costs (Sum of
11 | rosramtverhea (Sum 903 903 903 903
rows 5 through 10)
MNPV of increases in costs of 1] 8] o 0
12 natural gas [or other fuels) for fuel
switching programs
43 |Total NPV TRC Costs 1 Met present 4,136 4,136 2,984 2,984
value of sum of rows 4, 11, and 12}
14 Total NPV Lifetime Electric Energy 4,589 4 589 2,081 2,081
Benefits
15 Total NPV Lifetime Electric Capacity)| 1,812 1,812 1,184 1,184
Benefits
15 Total NPV Lifetime Operation and 0 o 1] (1]
Maintenance (0&M) Benefits
e Total NPV Lifetime Non-Electric -529 -529 -351 -351
Benefits (Fossil Fuel, Water)
1a  |Total NPV TRC Benefits 1 (Sum of 5,872 5,872 3,814 3,814
rows 14 through 17)
19 |TRC Benefit-Cost Ratio ™ 142 142 1.28 128

[1] Includes direct install equipment costs and costs for EE&C kits.

[2] Includes direct costs attributable to plan and advance the programs. Mote: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.
[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and

technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.

[4] Includes the marketing CSP and marketing costs by program CSPs.

[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behaviaral programs, this includes the printing and postage of HERs.

[6] Total TRC Costs includes Total EDC Costs and Participant Costs.

[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Non-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, generation, transmissian, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.
[8] TRC Ratic equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

* Rows 1-11 are presented in nominal dollars




Table 102: Summary of Program Finances — Penelec

Cost Category

Gross PYTD ($1,000) Gross P3TD ($1,000)

Net PYTD ($1,000)

Net P3TD ($1,000)

1 EDC Incentives to Participants ™ 1,163 1,163 1,163 1,163
2 EDC Incentives to Trade Allies 0 8] (] 0
Participant Costs [net of 4,069 4,069 3,074 3,074
3 incentives/rebates paid by
utilities)
4 Incremental Measure Costs (Sum of 5,232 5,232 4,237 4,237
rows 1 through 3)
EDC CSP EDC CSP EDC CSP EDC CSP
5 Design & Development & 0 31 0 51 0 31 0| 31
Administration, Management, and 77 327 77 327 77 327 77 327
g Technical Assistance ™
Marketing 14] 0| 118 o 118 1] 118 0| 118
B Program Delivery 2 938 271 98 271 98 271 98 271
a EDC Evaluation Costs 71 71 71 0 71 0
10 SWE Audit Costs 64 64 64 1] 64 8]
11 ::f;;":hi"g:iﬁ Costs (Sum of 1,059 1,059 1,059 1,059
NPV of increases in costs of 1] 1] (1] 0
12 natural gas [or other fuels) for fuel
switching programs
43 |Toal NPV TRC Costs 1 Met present 6,291 6,291 5,296 5,296
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 6,373 6,373 5,266 5,266
i Benefits
15 Total NPV Lifetime Electric Capacity)| 2,687 2,687 2,234 2,234
Benefits
15 Total NPV Lifetime Operation and 0 1] 1] 0
Maintenance (0&M) Benefits
17 Total NPV Lifetime Non-Electric -610 -610 -519 -519
Benefits [Fossil Fuel, Water)
1§ |Total NPV TRC Benefits " (Sum of 8,449 8,449 6,981 6,981
rows 14 through 17)
19 | TR Benefit-Cost Ratio ™ 134 134 132 132

[1] Includes direct install equipment costs and costs for EE&C kits.

[2] Includes direct costs attributable to plan and advance the programs. Mote: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.

[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and
technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.

[4] Includes the marketing C5P and marketing costs by program CSPs.

[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERs.

[6] Total TRC Costs includes Total EDC Costs and Participant Costs.

[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Non-Electric Benefits. Benefits include: awoided supply costs, including
the reduction in costs of electric energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.
[8] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

* Rows 1-11 are presented in nominal dollars




Table 103: Summary of Program Finances — Penn Power

Cost Category Gross PYTD ($1,000) Gross P3TD ($1,000) Net PYTD (51,000) Net P3TD ($1,000)
1 EDC Incentives to Participants ™ 512 512 512 512
2 EDC Incentives to Trade Allies 8] 8] 1] 0
Participant Costs (net of 957 o957 472 472
3 incentives/rebates paid by
utilities)
s Incremental Measure Costs (Sum of 1,469 1,469 o984 984
rows 1 through 3)
EDC C5P EDC C5P EDC C5P EDC C5P
5 Design & Development & 0 12 12 12 0 12
Administration, Management, and g 125 9 125 g9 125 9 125
; Technical Assistance ™
Marketing 12] 0 24 0| 24 0| 24 0| 24
Program Delivery =1 21 100 21 100 21 100 21 100
EDC Evaluation Costs 18 18 18 0 18 0
10 SWE Audit Costs 16 16 16 4] 16 0
1 Program Overhead Costs (Sum of 394 394 394 394
rows 5 through 10)
NPV of increases in costs of 1] 1] 1] 0
12 natural gas (or other fuels) for fuel
switching programs
43 |Total NPV TRC Costs 1 Met present 1,793 1,793 1,308 1,308
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 3,132 3,132 2,259 2,259
Benefits
15 Total NPV Lifetime Electric Capacity) 1,397 1,397 1,007 1,007
Benefits
15 Total NPV Lifetime Operation and 0 0 1] 0
Maintenance (0&M) Benefits
e Total NPV Lifetime Non-Electric -319 -319 -240 -240
Benefits [Fossil Fuel, Water)
1g |Total NPVTRC Benefits ™ (Sum of 4,210 4,210 3,026 3,026
rows 14 through 17)
19 | TR Benefit-Cost Ratio ™ 2.35 2.35 2.31 231

[1] Includes direct install equipment costs and costs for EE&C kits.
[2] Includes direct costs attributable to plan and advance the programs. Note: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.
[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and

technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.

[4] Includes the marketing C5P and marketing costs by program CSPs.

[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERs.

[6] Total TRC Costs includes Total EDC Costs and Participant Costs.

[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Mon-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.
[8] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

* Rows 1-11 are presented in nominal dollars




Table 104: Summary of Program Finances — WPP

1 EDC Incentives to Participants ™ 877 B77 B77 877
2 EDC Incentives to Trade Allies 0 8] (0] 0
Participant Costs (net of 4,244 4244 3,346 3,346
3 incentives/rebates paid by
utilities)
4 Incremental Measure Costs (Sum of 5121 5121 4,224 4,224
rows 1 through 3)
EDC CSP EDC CSP EDC CSP EDC CSP
5 Design & Development & 0 30 0 50 0 30 0| 30
Administration, Management, and 73 312 73 312 73 312 73 312
b Technical Assistance ™
i Marketing 0 172 0 172 0 172 0| 172
8 Program Delivery ™! 80 258 20 258 20 258 80 258
9 EDC Evaluation Costs 66 5] b6 4] 13 4]
10 SWE Audit Costs 60 60 B0 1] B0 8]
Program Owverhead Costs (Sum of
11 rows 5 through 10) 1,052 1,052 1,052 1,052
MNPV of increases in costs of 1] [} o o]
12 natural gas (or other fuels) for fuel
switching programs
13 |Totat NPV TRC Costs 1 (Net present 6,173 6,173 5,276 5,276
value of sum of rows 4, 11, and 12)
14 Total NPV Lifetime Electric Energy 5,484 5,484 4518 4,518
Benefits
15 Total NPV Lifetime Electric Capacity) 2,062 2,062 1,701 1,701
Benefits
15 Total NPV Lifetime Operation and 0 0 1] (1]
Maintenance (0&M) Benefits
o Total NPV Lifetime Non-Electric -571 -571 -473 -473
Benefits [Fossil Fuel, Water)
1g |Total NPV TRC Benefits 7 (Sum of 6,974 6,974 5,746 5,746
rows 14 through 17)
19 |TRC Benefit-Cost Ratio 113 113 1.09 1.0

[1] Includes direct install equipment costs and costs for EE&C kits.

[2] Includes direct costs attributable to plan and advance the programs. Note: The design of the HERs program should be included here,
while the actual development and mailing of HERs would be attributable to Program Delivery.

[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and
technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.

[4] Includes the marketing CSP and marketing costs by program CSPs.

[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behavioral programs, this includes the printing and postage of HERs.

[6] Total TRC Costs includes Total EDC Costs and Participant Costs.

[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Non-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, generation, transmission, and distribution capacity, and natural gas valued at marginal cost for
periods when there is a load reduction. Savings carried over from Phase Il are not included as a part of Total TRC Benefits for Phase II1.
[8] TRC Ratic equals Total NPV TRC Benefits divided by Total NPV TRC Costs.

* Rows 1-11 are presented in nominal dollars




3.5.7 Status of Recommendations

The impact and process evaluation activities in PY8 led to the following findings and
recommendations from Tetra Tech to the Companies along with a summary of how the
Companies plan to address the recommendation in program delivery.

Finding #1: Participating customer and trade ally satisfaction remains high. Average customer
and trade ally satisfaction ratings across all aspects of the program met or exceeded 4.0ona l
to 5 scale with 1 being “not at all satisfied” and 5 being “very satisfied”. Nearly two-thirds of
participant customer respondents (64 percent) reported that they have recommended
FirstEnergy’s business programs to others and 84 percent said they are “very likely” to
participate in FirstEnergy’s programs again in the future, suggesting a strong pipeline for future
participation.

Recommendation #1: Continue current processes to maintain high customer and trade ally
satisfaction and monitor impacts of program design changes on satisfaction levels.

EDC Status Report #1: Recommendation accepted.

Finding #2: Trade allies continue to be the primary driver of customer awareness and
participation in Phase Ill. While the program has been successful in generating repeat
participants through the trade ally relationships, views on the level of general customer
awareness of FirstEnergy’s business programs is mixed. Participants report preferring to
receive information about FirstEnergy’s programs through email or electronic newsletters, direct
mail, and utility bill inserts.

Recommendation #2: Continue to leverage trade ally relationships to help drive participation in
the program. Consider additional email and/or direct mailing campaigns to customers.

EDC Status Report #2: Recommendation accepted.

Finding #3: Impressions of the transition to a new ICSP are largely positive; though feedback
suggests there may be opportunities to further support to trade allies. Most trade allies
interviewed felt well supported by the program and report being in regular communication with
their ICSP representative. At the same time, some trade allies noted the loss of some
established working relationships and longer response times to requests or questions than
observed under the previous ICSP.

Recommendation #3: Continue providing individual support to trade allies and work to ensure
inquiries are responded to promptly.

EDC Status Report #3: Recommendation accepted.

Finding #4: While recent efforts to provide additional application support have been recognized,
further streamlining the application process remains among the most common
recommendations provided by customers and trade allies. Participating trade allies and
customers often described the application process as time-consuming and/or cumbersome.




Additionally, several trade allies mentioned not pursuing program incentives for certain projects
due to the perceived administrative burden or combination of the required paperwork not being
worth the incentives available through the program.

Recommendation #5: Continue to review the application process on an ongoing basis for any
additional efficiencies that may be achieved without compromising program implementation or

evaluation efforts. In addition, continue to provide application training and support to trade allies
and customers.

EDC Status Report #5: Recommendation accepted. The Companies note that applications —

particularly for lighting upgrades — will continue to require significant levels of detail to conform
with Act 129 measurement and verification requirements.




3.6 C&I ENERGY SOLUTIONS FOR BUSINESS PROGRAM - LARGE

The C&I Solutions for Business Program — Large (referred to as ESB-Large Program) is offered
to large commercial and industrial customers and is implemented by Sodexo. The program
includes downstream incentives for customers that install energy efficient equipment. In PY8,
the major program components included lighting (both new construction and retrofits), custom
HVAC upgrades, compressed air projects, process improvements, and prescriptive HVAC,
refrigeration, and food-service measures. The incentives for most downstream measures are
proportional to the reported energy savings.

3.6.1 Participation and Reported Savings by Customer Segment

Table 105 and Table 106 present the participation counts, reported energy and demand
savings, and incentive payments for the ESB-Small Program in PY8 by customer segment and
EDC. This program serves the Large C&l and GNI customer segments. Each separate rebate
application is counted as one participant.

Table 105: ESB-Large Program Participation and Reported Impacts for Met-Ed
and Penelec

Met-Ed Penelec

Parameter Large C&l Mgtrifd "!I'e:t-:r] Large C&I Pegzllec P.El'.';:;?c
(Non_GNI) (Non_GHNI)

PYTD # Participants 78 37 116 a2 28 110
PYRTD MWhiyr 27,435 3,484 30,919 12,873 2938 15,811
PYRTD MWiyr 3.53 0.58 411 1.58 028 1.86

PYa Incentives ($1000) ] 1,365.27] 176.51] 1,541.78 59790 146.20 74411

Table 106: ESB-Large Program Participation and Reported Impacts for Penn
Power and WPP

PF::-ew“gr Penn Penn WPP
Parameter Large C&l Power Power Large C&l WPP GNI
(Non-GHI) GHI Total | (Non-GHNI)
PYTD # Participants 16 2 18 & 12 68
PYRTD MWhiyr 3,036 10 3,046 7,433 3,044 10,477
PYRTD MWiyr 029 0.00 029 0.96 057 153
PY8 Incentives ($1000) 167.08 0.61 167.70 37293 14878 2172

3.6.2 Gross Impact Evaluation

The ESB-Large Program was disaggregated into three sampling initiatives for gross impact
evaluation, as described in Appendix C. Lighting improvements were grouped into the C/I
Lighting initiative, and evaluated according to PA TRM protocols as described in detail in
Appendix P. Prescriptive HVAC and appliance projects were grouped into the Prescriptive




Initiative. The evaluation of Prescriptive projects is described in Appendix R. Custom projects
include combinations of measures that serve multiple end-uses, as well as custom projects that
involve combined heat and power, motors and drives, industrial process improvements,
refrigeration, retro-commissioning, compressed air upgrades, data centers, and custom HVAC
and chillers. The impact evaluation for the Custom Initiative is described in Appendix Q. For all
EDCs, the Lighting Initiative attributed for the majority of program savings, followed by the
Custom initiative. The Prescriptive and Appliance Turn-In initiatives accounted for small
fractions of overall program impacts. Table 107 summarizes program verified impacts and
realization rates for each EDC.

Table 107: ESB-Large Program Gross Impact Evaluation Summary for PY8

Gross Gross M\Wh LT
Sampling Initiative Verified Verified Realization Realization

MYV LT Rate Rate
Met-Ed Lighting 17,636 2.32 91% 105%
Met-Ed Custom 11,957 1.94) 104% 102%
Met-Ed Prescriptive 49 0.02 35% T8%
Penelec Lighting 9817 1.35 93% 102%
Penelec Custom 4 745 0.31 92% 58%
Penelec Prescriptive 4 0.00 103% 112%

PenelecTotal 2.8%

Penn Power Lighting 1,236 017 94% 104%
Penn Power Custom 1,531 0.15 aa% 118%
Penn Power Prescriptive 0 0.00 31% 34%
WPP Lighting 7,187 0.87 101% 102%
WPP Custom 3,213 0.60 97 % 90%
WPP Prescriptive 14 0.00 34% 29%
WPP Total 10,414 147 99.4% 96.3%

The gross realization rates for energy savings were driven primarily by variances between
assumed operational characteristics in advance of rebate approval and operational
characteristics that were determined through impact evaluation activities. Key operational
characteristics include lighting hours of use and equivalent full load hours for chillers, air
compressors, and motors.

3.6.3 Net Impact Evaluation

Tetra-Tech conducted a Net-to-Gross evaluation for this program in PY8. The net impact
evaluation of the Lighting Initiative is described in Appendix P.2. The net impact evaluation of
the Custom Initiative is described in Appendix Q.2. The net impact evaluation of the
Prescriptive Initiative is described in Appendix R.2. Table 108 summarizes program verified
gross and net energy impacts and net-to-gross ratios for each EDC.




Table 108: ESB-Large Program Net Impact Evaluation Summary for PY8

Gross Net
Sampling Initiative Verified NTG Verified
MWW
Met-Ed Lighting 17,636 66.3% 11,696
Met-Ed Custom 11,857 37.4% 4 472
Prescriptive
Met-Ed Total 28 643 b4 6% i
Penelec Lighting 9,917 35.0% 3,432
Penelec Custom 4 745 56.3% 2672
Penelec Prescriptive 4 43.2% 2
Penelec Total 14,666
Penn Power Lighting 1,236 TH2% 930
Penn Power Custom 1,531 47 7% Fis])
Penn Power Prescriptive ] 3T T% 0
Penn Power Total 1,661
WPP Lighting 7,187 82.9% 5,855
WPP Custom 3213 53.0% 1,704
WPP Prescriptive 14 100.2% 14
WPP Total 10,414 T37% 7,673

3.6.3.1 High-Impact Measure Research

The Lighting and Custom Initiatives were identified as High-Impact Measures in PY8. The net
impact evaluation of the Lighting Initiative is described in Appendix P.2. The net impact
evaluation of the Custom Initiative is described in Appendix Q.2.

3.6.4 Verified Savings Estimates

In Table 109 the realization rates and net-to-gross ratios determined by Tetra Tech are applied
to the reported energy and demand savings estimates to calculate the verified savings
estimates for ESB-Large Program in PY8. These totals are added to the verified savings
achieved in previous program years to calculate the P3TD program impacts.

Table 109: PYTD and P3TD Savings Summary
Met-Ed Penelec Penn Power wep

T Energy Demand Energy Demand Energy Demand | Energy | Demand
nas IYPE  awhiyr) (MWiyr} (MWhiyr) (MWiyr) (MWhiyr) (MWWiyr) (MVWRiyr) | (MWiyr)

Savi

FYRTD 30,919 411 15811 1.86 3,046 029] 10477 1.53
PYVTD Gross 29,643 4.27] 14,666 1.66 2,768 0321 10,414 1.47
PYWTD Met 16,188 227 11,106 1.32 1,661 020 7673 1.04/
RTD 30,919 411 15811 1.86 3,046 029] 10477 1.53
VTD Gross 29,643 4.27] 14,666 1.66 2,768 0321 10,414 1.47
VTD Met 16,188 227 11,106 1.32 1,661 020 7673 1.04/




3.6.5 Process Evaluation

The process evaluation effort for all three C&I Programs is described in Section.3.5.7. Most
practical aspects of the programs are managed as one general effort rather than three distinct
programs, but applications are placed in one of three programs according to their associated
rate classes.

3.6.6 Cost-Effectiveness Reporting

A detailed breakdown of program finances and cost-effectiveness is presented in Table 110,
Table 111, Table 112, and Table 113 for Met-Ed, Penelec, Penn Power, and WPP respectively.
The last two columns of the tables show benefits as calculated with net verified impacts, along
with net participant costs (if applicable). The third and fourth columns show results as calculated
on a gross basis. PYTD costs and benefits are net present values (NPV) expressed in 2016
dollars. NPV costs and benefits for P3TD financials are expressed in the 2016 dollars.




Table 110: Summary of Program Finances — Met-Ed

Cost Category

Gross PYTD ($1,000) Gross P3TD ($1,000)

Net PYTD ($1,000)

Net P3TD ($1,000)

1 EDC Incentives to Participants ™ 1,542 1542 1,542 1,542
2 EDC Incentives to Trade Allies 0 8] (] 0
Participant Costs (net of 8,028 B,028 3,453 3,453
3 incentives/rebates paid by
utilities)
4 Incremental Measure Costs (Sum of 9,570 9,570 4,995 4,995
rows 1 through 3)
EDC C5P EDC C5P EDC C5P EDC C5P
5 Design & Development & 0 47 o 47 o 47 0| 47
Administration, Management, and 43 368 43 368 43 368 43 368
a Technical Assistance ™
T Marketing 12l 0 20| 0| 80| 0| 80 0| 80
B Program Delivery =1 36 506 36 506 36 506 36 506
9 EDC Evaluation Costs 81 81 81 0 81 0
10 SWE Audit Costs 47 47 47 8] 47 8]
1 r;:i';":h:g:ﬁ Costs (Sum of 1,208 1,208 1,208 1,208
MNPV of increases in costs of 1] 8] o 0
12 natural gas [or other fuels) for fuel
switching programs
43 |Total NPV TRC Costs ¥ et present 10,778 10,778 6,202 6,202
value of sum of rows 4, 11, and 12}
14 Total NPV Lifetime Electric Energy 11,989 11,989 6,533 6,533
Benefits
15 Total NPV Lifetime Electric Capacity)| 3,032 3,932 2,075 2,075
Benefits
15 Total NPV Lifetime Operation and 0 o 1] (1]
Maintenance (0&M) Benefits
e Total NPV Lifetime Non-Electric -861 -861 -571 -571
Benefits (Fossil Fuel, Water)
1a  |Total NPV TRC Benefits 1 (Sum of 15,060 15,060 8,037 8,037
rows 14 through 17)
19 |TRC Benefit-Cost Ratio ™ 1.40 1.40 1.30 1.30

[1] Includes direct install equipment costs and costs for EE&C kits.

[2] Includes direct costs attributable to plan and advance the programs. Mote: The design of the HERs program should be included here,

while the actual development and mailing of HERs would be attributable to Program Delivery.
[3] Includes rebate processing, tracking system, general administration, program management, general management and legal, and

technical assistance. Any common portfolio costs that are allocated across programs should be shown in this row.

[4] Includes the marketing CSP and marketing costs by program CSPs.

[5] Direct program implementation costs. Labor, fuel, and vehicle operation costs for appliance recycling and direct install programs. For
behaviaral programs, this includes the printing and postage of HERs.

[6] Total TRC Costs includes Total EDC Costs and Participant Costs.

[7] Total TRC Benefits equals the sum of Total Lifetime Electric and Non-Electric Benefits. Benefits include: avoided supply costs, including
the reduction in costs of electric energy, generation, transmissian, and distribution capacity, 