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Phase Il Verified / Verified/ Ex-post Cumulative Program/Portfolio Phase Il Inception to Date
(Phase 1I-VG)
Phase Il Reported Reported/ Ex-ante Cumulative Program/Portfolio Phase Il Inception to Date
Phase 11+CO Cumulative Program/Portfolio Phase Il Inception to Date including Carry Over
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REPORT DEFINITIONS

Note: Definitions provided in this section are limited to terms that are critical to understanding the
values presented in this report. For other definitions, please refer to the Act 129 glossary in Appendix E.

REPORTING PERIODS

Phase |
Refers to the Act 129 programs implemented prior to June 1, 2013. Phase | carryover references
verified gross Phase | savings in excess of Act 129 Phase | targets.

Phase Il

Refers to the period of time from the start of Phase Il Act 129 programs on June 1, 2013 through May
31, 2016. Phase Il savings are calculated by totaling all program year results, including the current
program year-to-date results and subtracting any Phase Il savings that expired during the current
program year. For example, Phase Il results for PY7 Q3 is the sum of PY5, PY6, PY7 Q1, PY7 Q2, and PY7
Q3 results, minus any Phase Il savings that expired during PY5, PY6 or PY7.

Program Year-to-Date (PYTD)

Refers to the current reporting program year only. Activities occurring during previous program years
are not included. For example, PYTD results for PY7 Q3 will include only results that occurred during PY7
Q1, PY7 Q2, and PY7 Q3; they will not include results from PY5 or PY6.

SAVINGS TYPES

Preliminary
Qualifier used in all reports, except the final annual report, to signify that evaluations are still in progress
and that results have not been finalized. Most often used with realization rate or verified gross savings.

Reported Gross

Refers to results of the program or portfolio, determined by the program administrator (e.g., the electric
distribution company [EDC] or the program implementer). Also known as ex-ante, or “before the fact”
savings (using the annual evaluation activities as the reference point for the post period).

Adjusted Ex-ante Gross

References to Adjusted Ex-ante Gross (or Adjusted Ex-ante) savings in this report refer to reported gross
savings from the EDC’s tracking system that have been adjusted, where necessary, to reflect differences
between the methods used to record and track savings and the methods in the Technical Reference
Manual (TRM), or to correct data capture errors. These corrections are made to the population, prior to
EM&V activities. The adjusted ex-ante gross savings are then verified through EM&V activities.

Verified Gross

Refers to the verified gross savings results of the program or portfolio determined by the evaluation
activities. Also known as ex-post, or “after the fact” savings (using the annual evaluation activities as the
reference point for the post period).

Verified Net

The total change in load that is attributable to an energy efficiency program. This change in load may
include, implicitly or explicitly, the effects of spillover, free-riders, energy efficiency standards, changes
in the level of energy service, and other causes of changes in energy consumption or demand. Net
savings are calculated by multiplying verified savings by a net-to-gross (NTG) ratio.
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TOTAL RESOURCE COST COMPONENTS!

Administration, Management, and Technical Assistance Costs
Includes rebate processing, tracking system, general administration, EDC and CSP program
management, general management and legal, and technical assistance.

EDC Costs
Per the Pennsylvania PUC 2013 Total Resource Cost (TRC) Test Order, the total EDC costs refer to EDC-

incurred expenditures only. This includes, but is not limited to, administration, management, technical
assistance, design & development of EE&C Plans and programs, marketing, evaluation, and incentives.

Participant Costs
Participant Costs as defined by the 2013 Total Resource Cost Test Order.

Total TRC Costs
Total TRC Costs as defined by the 2013 Total Resource Cost Test Order.

Total TRC Benefits
Benefits as defined by the 2013 Total Resource Cost Test Order.

! All Total Resource Cost definitions are subject to the Pennsylvania PUC 2013 Total Resource Cost Test Order.
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1 . OVERVIEW OF PORTFOLIO

Pennsylvania Act 129 of 2008, which was signed on October 15, 2008, mandated energy savings and
demand reduction goals for the largest electric distribution companies (EDCs) in Pennsylvania for Phase |
(2008 through 2013). In 2009, each EDC submitted energy efficiency and conservation (EE&C) plans
pursuant to these goals, which were approved by the Pennsylvania Public Utility Commission (PUC).
Each EDC filed new EE&C plans with the PUC in 2012 for Phase Il (June 2013 through May 2016) of the
Act 129 programs. These plans were approved by the PUC in 2013.

Implementation of Phase Il Act 129 programs began June 1, 2013. This report documents the progress
and effectiveness of the Phase Il EE&C accomplishments for Metropolitan Edison Company (Met-Ed or
Company) in Program Year 6 (PY6), defined as June 1, 2014 through May 31, 2015, as well as the
cumulative accomplishments of the programs since inception of Phase Il. This report additionally
documents the energy savings carried over from Phase I. The Phase | carry-over savings count toward
EDC savings compliance targets for Phase Il.

ADM Associates evaluated the programs, which included measurement and verification of the savings.

1.1 SUMMARY OF PROGRESS TOWARD COMPLIANCE TARGETS

Met-Ed has achieved 85 percent of the energy savings compliance target, based on cumulative portfolio
Phase Il inception to date including carryover savings from Phase | (“Phase 11+CO”") verified gross energy
savings, as shown in Figure 1-1.

Figure 1-1: Cumulative Portfolio Phase Il Inception to Date Verified Gross Energy Impacts

100%, 337,753
MWh/yr
350,000
300,000 85%
3 250,000
9 200,000 71%
E “ Phase | Carryover
> 10000 = Phase Il
@ 100,000
w
50,000
0
Phase 11-CO May 312016
Compliance

Target

According to the Phase Il Implementation Order, Met-Ed is allowed by the PUC to “carry over” into
Phase Il the Phase | verified energy savings that exceeded the Phase | compliance target. Table 1-1
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shows the incremental annual MWh savings from Phase | Met-Ed that are carrying over into Phase Il
Table 1-2 shows the lifetime MWh savings from Phase | Met-Ed that are carried over into Phase II.

Table 1-1: Phase Il Verified Gross Savings and Verified Gross Savings from PY4 Carried Into Phase |l

PYTD Verified Phase |l Verified Verified Gross Phase 11+CO Verified
Gross Savings Gross Savings Savings Carried Over Gross Savings

(MWh) (Cumulative Phase Il from Phase 1 (Cumulative
MWh/Yr) {Cumulative Annual MWh/Yr)
MWh/Yr)

S 88,210 155,022 NA 155,022
Income)

Residential (Low Income) 1,949 5,340 NA 5,340
VAR RUSIUNASS (P4er oy 90,159 160,362 20,379 180,741
Income Plus Low Income) ’ ; g £
Commercial and Industrial 36,725 69,394 20,379 89,773
GNI 6,846 10,140 6,430 16,570
Total 133,730 239,896 47,187 287,083

Table 1-2: Phase Il Verified Gross Lifetime Savings and
Verified Gross Lifetime Savings from PY4 Carried Into Phase Il

PYTD Verified Phase Il Verified Verified Gross Phase 11+CO Verified
Gross Savings Gross Savings Savings Carried Over Gross Savings
(Lifetime MWh) (Lifetime MWHh) from Phase 1 (Lifetime MWh)
(Lifetime MWh)
IRASCARSERE B RO 360,238 879,545 NA 879,545
Income)
Residential (Low Income) 12,510 36,461 NA 36,461
TOUS RS I o0 Row 372,749 916,006 256,720 1,172,727
Income Plus Low Income)
Commercial and Industrial 430,606 885,347 256,720 1,142,067
GNI 86,456 120,641 81,003 201,644
Total 889,811 1,921,994 594,443 2,516,438

Table 1-3: Phase Il Verified Net Savings and Verified Net Savings from PY4 Carried Into Phase |l

PYTD Verified Phase Il Verified Net Verified Net Savings  Phase 11+CO Verified

Net Savings Savings (Cumulative Carried Over from Net Savings
(MWh/year) Phase Il MWh/Yr) Phase 1 (Cumulative  (Cumulative Phase II
Phase Il MWh/Yr) MWHh/Yr)
Residential (non Low 60,721 97,801 NA
Income)
Residential (Low Income) 1,949 5,340 NA
SRt ORI (N s 62,670 103,141 20,379 123,519
Income Plus Low Income)
Commercial and Industrial 25,853 51,146 20,379 71,524
GNI 4,828 6,515 4,535 11,049
Total 93,352 160,801 45,292 206,093
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Table 1-4: Phase Il Verified Net Lifetime Savings and
Verified Net Lifetime Savings from PY4 Carried Into Phase II
PYTD Verified Phase Il Verified Net Verified Net Savings  Phase 11+CO Verified
Net Savings Savings (Lifetime Carried Over from Net Savings (Lifetime

(Lifetime MWh) MWh) Phase 1 (Lifetime MWh)
MWh)

:\":;‘::'““' wda LW 211,881 493,252 NA
Residential (Low Income) 12,510 36,461 NA
bt 5 }:;"mL:;" 224,391 529,713 112,755 642,469
Commercial and Industrial 310,596 661,965 273,263 935,228
GNI 61,454 88,516 60,808 149,324
Total 596,440 1,280,194 446,826 1,727,020

In addition, Met-Ed has achieved 28.8 MW of gross verified demand reduction during Phase 1I°. See
Figure 1-2 below. Additional detail on achieved demand reduction by program can be found in Table
1-10 and of this section.

Figure 1-2: Phase Il Porifolio Reported and Verified Demand Reduction

258 MW

5.00

0.00

Phase Il Reported Demand Phase Il Verified Demand
Reduction Reduction

There are 6 measures available at no cost to low-income customers. These measures offered to the low-
income sector comprise 15 percent of the total measures offered. As required by the Phase Il goal, this
exceeds the fraction of the electric consumption of the utility’s low-income households divided by the
total electricity consumption in the Met-Ed territory by 6.2 percent.? These values are shown in Table
1-5 and Table 1-6.

2 Unlike Phase |, there is no compliance target for demand reduction in Phase Il. The Commission, however, requires thal demand reduction
savings in Phase Il be reported including line losses, as was one in Phase |.

3 Act 129 includes a provision requiring electric distribution companies to offer a number of energy efficiency measures to low-income
households that are “proportionate to those households' share of the lotal energy usage in the service territory.” 66 Pa.C.S. §2806.1(b)(i)(G).
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Table 1-5: Low-Income Sector Compliance (Number of Measures)

. Low-Income Sector All Sectors % Low-Income

# of Measures Offered

Table 1-é: Low-Income Sector Compliance (Percentage of Savings)

Phase Il Gross Verified

Low Income Verified Gross Savings from Low Income Programs 1,949
(Incremental Annual MWh/Yr)

Low Income Verified Gross Savings from Other Residential Programs 26,109
(Incremental Annual MWh/Yr)

All Low Income Verified Gross Savings [Sum of First Two Rows] 28,058
Progress Towards Low Income Goal [Previous Row divided by Phase Il MWh 185%
Target]

Goal (MWh/Yr) 15,199

The Phase |l verified gross energy savings achieved through programs specifically designed for income-
eligible customers are 1,949 MWh/yr and 26,109 MWh/year through other programs; this is 185 percent
against the 4.5% Phase Il total portfolio verified gross energy savings target for the low-income sector.

Met-Ed achieved 49 percent of the May 31 2016 energy reduction compliance target for the
government, nonprofit, and institutional sector based on cumulative program/portfolio savings from
Phase 11+CO verified gross energy savings achieved from the inception of Phase Il through Program Year
6 and including carry-over savings from Phase | as shown in Figure 1-3.

. Figure 1-3: Government, Nonprofit, and Institutional Sector Phase Il Verified Gross Energy Impacts

35,000
100%, 33,775

30,000 MWh/yr

—_—

&=
; 25,000

$ 20,000 49%

E 15,000

g 10,000
wy

5,000

0
Phase II-CO May 31 2016 Compliance
Target

A summary of the number of participants, Phase Il verified gross energy savings (MWh/Yr), Phase i
demand reduction (MW), and incentives paid ($1,000) are shown in Table 1-7.
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Table 1-7: Summary of Phase Il Performance by Sector

Participants Phase Il Verified Phase Il Verified Incentives (51,000)

Gross Energy Gross Demand
Savings (MWh/yr) Reduction (MW)

Residential 807,296 155,022 15.33 14,971
Low-Income 17,418 5,340 0.39 0
Small Commercial and Industrial 3,901 27,390 5.28 2601
Large Commercial and Industrial 337 42,004 5.67 2421
Government, Nonprofit, and 279 10,140 213 216
Institutional

Phase Il Total 829,231 239,896 28.80 20,209

1.2 SUMMARY OF ENERGY IMPACTS

A summary of the reported and verified energy savings by program for Program Year 6 is presented in
Figure 1-4.

Figure 1-4: PYTD Reported and Verified Gross Energy Savings by Program (MWh/yr)

B Verified Gross Savings ¥ Reported Gross Savings

Appliance Turn-In

Efficient Products

Home Performance
Low Income

Small C/I Equipment
Small C/1 Buildings

Large C/I Equipment

Large C/! Buildings
Gov./Institutional

0 10,000 20,000 30,000 40,000 50,000 60,000 70,000
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A summary of the Phase Il reported and verified energy savings by program is presented in Figure 1-5.

Figure 1-5: Phase Il Reported and Verified Gross Energy Savings by Program (MWh/yr)

m Verified Gross Savings
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Summaries of energy impacts by program through Program Year 6 are presented in Table 1-8 and

Table 1-9.

Table 1-8: Reported Participation and Gross Energy Savings by Program

Appliance Turn-in 6,604 12,346 4,676 8,896
Efficient Products 211,695 459,361 21,701 55,930
Home Performance 273,645 335,589 61,739 90,193
Low Income 7,577 17,418 2,079 5,802
Small C/I Equipment 387 675 12,502 27,411
Small C/I Buildings 2,135 3,431 2,710 3,919
Large C/l Equipment 133 193 27,161 47,919
Large C/I Buildings 201 201 506 506
Gov./Institutional 4 17 88 351
TOTAL PORTFOLIO 502,381 829,231 133,164 240,929
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Table 1-9: Verified Gross Energy Savings by Program

Prog PYTD Reported Gro PYTD g PYTD d Gro OYTD o arifiad Gro o
BY SaVving Rea on K 3 B p d Precisio ergy Saving A ed P 0
Appliance Turn-in 4,676 116.0% 5,424 12.6% 9,964 9.1%
T . 21,701 113.7% 24,680 2.1% 60,384 1.2%
Home Performance 61,739 98.6% 60,850 10.8% 89,589 10.6%
T — 2,079 93.7% 1,949 4.7% 5,340 4.1%
Small C/I Equipment 12,502 94.5% 11,809 12.2% 24,570 9.5%
small /1 Buildings 2,710 91.2% 2,471 14.7% 3,221 13.0%
Large C/t Equipment 27,161 95.3% 25,893 8.9% 45,966 7.7%
Large C/I Buildings 508 111.6% 565 10.2% 565 11.7%
Gov./Institutional 88 99.8% 88 0.0% 297 15.7%
TOTAL PORTFOLIO 133,164 100.4% 133,730 5.3% 239,896 4.4%
Phase 1 Carryover n/a n/a n/a n/a 47,187 n/a
Total Ph 11+CO nfa n/a n/a n/a 287,083 n/a
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1.3 SUMMARY OF FUEL SWITCHING IMPACTS

Per Commission Order, the EDCs are to report on the amount of electric to non-electric fuel switching in
their annual reports. The following measure categories are those the Fuel Switching working group
identified as potential “fuel switching measures”:

. Water Heating

. Heating and Air Conditioning

. Clothes Drying

. Combined Heat and Power Distributed Generation
. Residential Micro Combined Heat and Power.

Solar Water Heaters are the only electric to non-electric fuel switching measure offered in the Company’s
approved EE&C Plan for the residential sector. Two solar water heaters were rebated in PY6, with a total
energy savings of 3,396 kWh as calculated according to the 2014 TRM. Med-Ed paid 51,000 of incentives
associated with the two solar water heaters. Absorption chillers and combined heat and power projects
may also be eligible under the approved commercial and industrial equipment programs, but no
associated rebate applications were approved in PY6.

Measures that could possibly involve non-electric to electric fuel switching are Water Heating, Heating and
Air Conditioning and Clothes Drying. The Company only provides incentives under its EE&C Plan for the
purchase and installation of efficient electric heat pump water heaters and heat pumps which could
involve customers switching from non-electric to electric technologies. The following summarizes
participant responses to questions related to natural gas availability and possible non-electric to electric
fuel switching during PY6:

. The reported availability of natural gas was limited for the heat pump water heater and
heat pump HVAC participants.

. A total of 346 efficient electric water heaters were rebated in PY6. Of the customers
surveyed for M&V purposes, 0% reported replacing a gas water heater.

. A total of 1,035 electric heat pumps were rebated in PY6. Of the customers surveyed for

M&V purposes, 4% reported replacing a gas furnace or boiler.

1.4 SUMMARY OF DEMAND IMPACTS

A summary of the reported and verified demand reduction by program for Program Year 6 is presented in
Figure 1-6. The impacts below reflect the line loss factors shown in Table 1-14.
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Figure 1-6: PYTD Reported and Verified Gross Demand Reduction by Program
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A summary of the cumulative reported and verified demand reduction by program is presented in
Figure 1-7.

Figure 1-7: Phase Il Reported and Verified Gross Demand Reduction by Program
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A summary of demand reduction impacts by program through Program Year 6 is presented in Table 1-10
and Table 1-11.
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Table 1-10: Reported Participation and Gross Demand Reduction by Program

Appliance Turn-In 6,604 12,346 0.76 1.46
Efficient Products 211,695 459,361 2.81 5.03
Home Performance 273,645 335,589 712 8.64
Low Income 7,577 17,418 0.20 0.41
Small C/I Equipment 387 675 1.60 3.86
Small C/I Buildings 2,135 3,431 0.56 0.81
Large C/I Equipment 133 193 3.08 5.29
Large C/1 Buildings 201 201 0.24 0.24
Gov./Institutional 4 17 0.02 0.09
TOTAL PORTFOLIO 502,381 829,231 16.41 25.83

Table 1-11: Verified Gross Demand Reduction by Program

Program PYTD PYTD PYTD Verified PYTD Phase Il Phase Il
Reported Demand Gross Achieved Verified Achieved
Gross Realization Demand Precision'!] Gross Precision!?l
Demand Rate Savings Demand
Savings (MW) (MW) Savings
(MW)
| Appliance Turn-In 0.76 117.8% 0.90 10.3% 1.65 7.4% |
Efficient Products 2.81 130.1% 3.66 4.3% 6.52 3.6%
 Home Performance [ 7.12 | 99.2% | 7.06 10.9% | 8.92 | 14.4% |
Low Income 0.20 97.4% 0.20 4.5% 0.39 4.0%
" Small C/I Equipment | 1.60 [ 133.3% [ 213 | 14.8% | 4.12 L 11.2% l
Small C/1 Buildings 0.56 95.6% 0.53 14.7% 0.61 14.7% |
' Large C/I Equipment ] 3.8 | 111.7% | 3.45 | 9.6% | 631 | 8.3% |
Large C/I Buildings 0.24 83.3% 0.20 4.6% 0.20 5.3%
| Gov./Institutional ] 0.2 | 105.7% | 0.02 | 0.0% | 0.08 | 16.2% ‘
- —— . — -
TOTAL PORTFOLIO 16.41 110.7% 18.16 5.1% 28.80 5.2% ‘
i 1 s | ; |
| Phase 1 Carryover I n/a } n/a J n/a 1 nfa | n/a I n/a .
Total Ph 11+CO n/a n/a n/a n/a 28.80 . n/a
METROPOLITAN EDISON COMPANY Page | 10



EDC ANNUAL REPORT TO THE PA PUC | PROGRAM YEAR & November 16, 2015

1.5 SUMMARY OF PROGRAM YEAR & NET-TO-GROSS RATIOS

Per the 2013 TRC Order, EDCs are required to conduct net-to-gross (NTG) research. NTG ratios are not
used for compliance purposes, but are used for cost effectiveness reporting and future program
planning purposes and should be applied to gross savings in order to calculate net verified energy and
demand savings for Table 1-12. Table 1-12 presents a summary of NTG ratios by program. Note that
Phase Il NTG results are not yet available for all programs or program components as of this writing.
The reported values are weighted to reflect the programs that have been evaluated in Phase Il. The PY6
net verified savings in Table 1-12 will differ from the corresponding values in Table 1-3 because in Table
1-3, Phase | NTG values or evaluator estimates are used for program components that have not had NTG
evaluations in Phase II.

Table 1-12: Program Year 6 NTG Ratios by Program.

Program Name Free Spillover NTG Ratio PY6 Verified PY6 Verified NTG Categories
Ridership (%) Program Net Energy Net Demand Included?
Year 6 Savings Savings
(MWh/Yr) (MW/Yr)
Appliance Turn-In 43% 0% 43% 2,332 0.39 Freeridership
" o — ) ; i I
Efficient Products 52% 18% 66% 16,242 241 : Frgendershlp, ‘
Participant Spillover }
Home Performance 13% 2% 89% 54,221 6.29 Fre.eridershlp, |
et = Participant Spillover |
Low Income 0% 0% 100% 1,949 | 0.20 n/a
Small C/1 Equipment 41% 12% 71% 8,329 1.51 F're_eradershlp,
i i S, Participant Spillover
small C/1 Buildings n/a n/a n/a n/a n/a n/a
Large C/1 Equipment 32% 5% 73% 18,881 251 F_re_er:dersl?ip,
X Ly Participant Spillover !
Large C/I Buildings n/a n/a n/a n/a n/a n/a
Gov./Institutional 37% 11% 73% 64 0.02 F.re_eridership,
i AT e L i T S s PV D S N, Participant Spillover |
(Weighted by ;':rogram sa:vings for | 26% 6% 20% 102,019 13.33
programs reporting NTG Ratios) | | |

4 For example, free-ridership, nonparticipant spillover, and participant spillover.
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1.6 SUMMARY OF PORTFOLIO FINANCES AND COST-EFFECTIVENESS

A breakdown of the portfolio finances is presented in Table 1-13.

Table 1-13: Summary of Portfolio Finances

Cost Category Actual Actual
PYTD Phase Il
Costs Costs
($1,000) ($1,000)
1 Incremental Measure Costs (Sum of rows 2 to 4) $27,149 $44,356
2 EDC Incentives to Participants $7,351 514,345
3 EDC Incentives to Trade Allies S0 S0
4 Participant Costs (net of incentives/rebates paid by utilities) $19,797 $30,011
5 Program Overhead Costs (Sum of rows 6, 7, 8,9, 10 ) $9,556 $21,338
6 Design & Development 547 $192
7 Administration, Management, and Technical Assistancell) $7,537 517,373
8 Marketing(? $975 $1,807
9 EDC Evaluation Costs 5821 $1,041
10 SWE Audit Costs $175 $925
11 Increases in costs of natural gas (or other fuels) for fuel switching programs S0 S0
12 Total TRC Costs!® (Sum of rows 1, 5 and 11) $36,704 565,694
13 Total NPV Lifetime Energy Benefits 542,656 592,946
14 Total NPV Lifetime Capacity Benefits $5,529 $11,091
15 Total NPV TRC Benefits!?) 548,185 $104,036
16 TRC Benefit-Cost Ratio!®! 1.31 1.58
NOTES
Per PUC direction, TRC inputs and calculations are required in the Annual Report only and should comply with the 2013 Total Resource Cost Test Order. Piease see
the “Report Definitions” section of this report for more details.
[1] Includes rebate processing, tracking system, general administration, EDC and CSP program management, general management and legal, and technical
assistance.
[2] Includes the marketing CSP and marketing costs by program CSPs.
[3] Total TRC Costs includes Total EDC Costs and Participant Costs.
[4] Total TRC Benefits equals the sum of Total Lifetime Energy Benefits and Total Lifetime Capacity Benefits. Based upon verified gross kWh and kW savings.
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. NOTE: Savings carried over from Phase | are not to be included as a part of Total TRC Benefits
for Phase II.
[5] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.
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1.7 SUMMARY OF COST-EFFECTIVENESS BY PROGRAM

TRC benefit-cost ratios are calculated by comparing the total NPV TRC benefits and the total NPV TRC
costs. Table 1-14 shows the TRC ratios by program and other key factors used in the TRC ratio
calculation for Phase Il programs.

Table 1-14: PYTD TRC Ratios by Program®

000 000 . = i ' ' acto
Appliance Turn-In 2,254 1,054 2.14 7.52% 7.18% 7.18%
Efficient Products 10,322 8,591 1.20 7.52% 7.18% 7.18%
Home Performance 9,458 7,052 1.34 7.52% 7.18% 7.18%
Low Income 743 1,636 0.45 7.52% 7.18% 7.18%
Small C/I Equipment 7,896 4,531 1.74 7.52% 5.00% 5.00%
Small C/1 Buildings 1,071 1,198 0.89 7.52% 5.00% 5.00%
Large C/I Equipment 16,022 12,023 1.33 7.52% 5.00% 5.00%
Large C/1 Buildings 367 481 0.76 7.52% 5.00% 5.00%
Gov./Institutional 53 138 0.38 7.52% 5.00% 5.00%
TOTAL 48,185 36,704 131 7.52% 6.03% 6.01%

1.8 COMPARISON OF PROGRAM YEAR & PERFORMANCE TO APPROVED EE&C PLAN

Table 1-15 below shows Program Year 6 expenditures compared to the budget estimates set forth in the
EE&C plan.

Table 1-15: Comparison of PYé Program Expenditures to PYé EE&C Plan

% Difference from PY6

Program PY6 Budget PY6 A(Etual EE&C Plan

EE&C Plan Expenditures [(Actual -

PLanned)/Planned]

Appliance Turn-In $1,357,166 $1,053,738 -22%
Efficient Products $3,637,014 $2,608,252 -28%
Home Performance $7,350,635 $6,400,106 -13%
Low Income $2,556,715 51,635,913 -36%
Small C/I Equipment $3,507,713 51,855,229 -47%
Small C/I Buildings $1,398,453 $549,849 -61%
Large C/I Equipment $3,165,061 $2,424,029 -23%
Large C/1 Buildings $1,451,157 $291,896 -80%
Gov./Institutional $433,708 $88,093 -80%
TOTAL $24,857,622 $16,907,104 -32%

% For reporting purposes, PYTD TRC Ratios by Program should be reported based on the gross verified energy and demand savings.
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Table 1-16 show Program Year 6 program savings compare to the energy and demand savings estimates
filed in the EE&C plan.

Table 1-16: Comparison of PYé Actual Program Savings to EE&C Plan for PYé

PY6MWh  Actual % DNFerance 5 ove Mw Actual % D¥lermnie
: [(PY6 Actual 4 [(PY6 Actual

i ek Savings Reported —PY6 Savings Reported PYE —

e Projectedin  PY6 MWh Projectedin  PY6 MW
EE&C Plan Savings LSMRELS EE&C Plan Savings pannac
& /Planned] 8 /Planned]

Appliance Turn-In 4,790 4,676 -2% 0.52 0.76 46%
Efficient Products 22,306 21,701 -3% 0.77 2.81 268%
Home Performance 34,629 61,739 78% 2.49 71.12 186%
Low Income 2,351 2,079 -12% 0.48 0.20 -57%
Small C/I Equipment 23,584 12,502 -A47% 2.46 1.60 -35%
Small C/1 Buildings 4,460 2,710 -39% 0.54 0.56 3%
Large C/I Equipment 18,373 27,161 48% 2.62 3.08 18%
Large C/I Buildings 5,970 506 -92% 0.64 0.24 -63%
Gov./Institutional 508 88 -83% 0.07 0.02 -67%
TOTAL 116,970 133,164 14% 10.59 16.41 55%

The portfolio as a whole met the Company’s projections for PY6. Overall, energy savings exceeded
targets while costs were below EE&C plan projections. Note, however, that the impacts associated with
Home Energy Report are not additive from year to year, and this largely accounts for the apparent over
performance for the Home Performance Program. Some of the programs with small budgets and
corresponding expected participation rates will have significant variation in participation rates from year
to year. The Efficient Buildings programs and the Government and Institutional Program fall in that
category. Overall, program participation rates and cost effectiveness values are reasonable and indicate
that Phase Il Act 129 targets will be met. The most challenging aspects of Phase Il compliance regards
the 10% GNI carve out target. Met-Ed has increased promotional activities and incentive levels for this
sector in PY6. These actions have helped to close the gap between targets and verified impacts in the
GNI sector. The Company will continue to maintain its focus on the GNI sector in PY7, and will add a
direct install component to help meet targets.

1.9 PORTFOLIO LEVEL/CROSS-CUTTING PROCESS AND IMPACT EVALUATION SUMMARY FOR
PROGRAM YEAR 6

PY6 Process evaluation activities included:
1. In-depth interviews with program staff to understand current programs logic, operations,
delivery and changes, and to identify research objectives.
a. FirstEnergy program staff, n=10 plus (did not track individual follow-up calls as
needed)
b. ICSP, n=3 group interviews
2. Interviews and surveys with trade allies to assess program operations and effectiveness
(including influence on stocking practices and recommendations), and their experiences with
the programs.
a. HVAC contractors semi-structured interviews, n=4
b. HVAC contractors surveys, n=51
c. Low Income contractors and auditors in-depth interviews, n=5
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3. Participant surveys to assess program experiences and the influence of programs on energy
efficiency decisions.
a. Appliance Turn-in, n=39
Energy Efficient Products, n=137
Low Income, n=168
Small Commercial & Industrial Equipment, n=44
Large Commercial & Industrial Equipment, n=54
f. Government & Institutional, n=3
4. Program documentation and website reviews, including rebate forms and marketing
materials.

oo o

5. Benchmarking reviews.

Table 1-17: Phase Il Process and Impact Evaluation Recommendations from PYé Evaluations

ADD d R 0 o

Portfolio Level Remove references to EDC in equipment descriptions in the T&R system.

Energy Efficient Products For upstream lighting, report lamp source type, lamp type, wattage, lumens in the
T&R system.

Residential Home Performance For the New Homes component, flag homes with greater than 20,000 kWh for a

REMRate baseline heating loads vs. heating energy usage review.,

Residential Appliance Turn-In

Residential Low Income

C/I Small Energy Efficient Equipment Continue conducting outreach with trade allies and contractors to promote the

C/1 small Efficient Buildings program when working with commercial customers, and continue incorporating
case studies and testimonials into marketing materials provided to customers and

C/I Large Energy Efficient Equipment trade allies.

C/I Large Energy Efficient Buildings Seek opportunities to provide contractors and targeted customers with additional
literature and marketing materials they can use to convey benefits of the program
to management staff,

Governmental and Institutional Consider using a deemed hours of use of 1,000 hours per year for all
comprehensive lighting upgrades at volunteer fire departments.
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2. RESIDENTIAL APPLIANCE TURN-IN 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) per household per calendar
year. All units must be working and meet established size requirements.

2.1 PROGRAM UPDATES
No changes to this program during PY6.

2.1.1 Definition of Participant

The participant counts are based on the number of unique account numbers, while measure counts
correspond to the number of removed refrigerators, freezers, and RACs.

2.2 IMPACT EVALUATION GROSS SAVINGS
2.2.1 Evaluation Methodology

The reported impacts for this program are based on the energy savings associated with the removal of
working refrigerators, freezers and RACs out of service. The gross impact evaluation method includes

the following steps:

1. Through customer verification surveys, determine the fraction of refrigerators, freezers and
RACs that were drawing power from the grid prior to retirement.

2. For refrigerators and freezers, also determine the fraction of recycled units that were replaced
with Energy Star qualified units, and the fraction that were replaced with standard efficiency

units.

The first step above is a basic verification step: Zero savings are credited if an appliance was reported to
be non-functional (unable to draw power from the grid) prior to pick-up. The second step helps to
select the proper path in the TRM algorithm, as the energy usage of the replacement unit is subtracted
from the energy use of the recycled unit. A final step is necessary to avoid double-counting of savings in
the case that a refrigerator is replaced with an Energy Star unit and rebated under the Efficient Products
program. ADM conducted a database lookup to identify customers that recycled a refrigerator or
freezer, and also received rebates for EnergyStar refrigerators or freezers during the same program
year. The savings associated with the EnergyStar refrigerators or freezers were then subtracted from
the gross verified savings for the program

The Company updated the reported per-unit savings for refrigerators and freezers by blending the
impacts that result from “recycling without replacement” and “recycling with replacement” scenarios.
The reported energy savings are heavily weighted to the “recycling with replacement” scenario, to be
consistent with past impact evaluation findings. The realization rate for the program is attributable
almost entirely to the differences between the ex-ante and ex-post weights for the three replacement

type scenarios.

2.2.2 Program Sampling

The sampling approach for this program is a simple random sample. Sample sizes target 90% confidence
level and 10% precision.
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Table 2-1: Phase |l Residential Appliance Turn-In Reported Results by Customer Sector

Sector Participants Reported Gross Reported Gross Incentives

Energy Savings Demand Reduction ($1,000)
(MWh/yr) (MW)

Residential 12,346 8,896 1.46 610

Low-Income 0 | 0.0 l 0.00 0

Small Commercial and Industrial 0 0.0 0.00 -

Large Commercial and Industrial 7 0 0.0 0.00 -

Government, Non-Profit, and Institutional 0 . 0.0 0.00 A

Phase Il Total 12,346 ' 8,896 1.46 610

Table 2-2: Residential Appliance Turn-In Sampling Strategy for Program Year é

Stratum Population Target Levels of Confidence  Target Sample Achieved Evaluation

Size & Precision Size Sample Size Activity
Refrigerators 5,064 12.1% 35 23 CR,S.X
Freezers ' 1,160 16.0% 20 16 CR,S,X
RACs 380 | 18.2% | 15 | 20 | CR,S
Program Total 6,604 9.9% 70 59

CR=TRM Calculation Review, S=Survey, X=Cross-check against EE Products to identify potential double-counting of savings for Enregy-Star
refrigerators and freezers.

Table 2-3: Program Year é Residential Appliance Turn-In Summary of Evaluation Results for Energy

Reported Gross Energy Verified Gross Observed Relative
Energy Savings Realization Rate Energy Savings Coefficient of Precision at 85%
(MWh/yr) (%) (MWh/yr) Variation (C,) or C.L.
Proportion in
Refrigerators Sample Design
Refrigerators 3,595 123.6% 4,444 0.5 15.0%
Freezers 974 94.0% 916 0.5 17.9%
RACs 106 59.6% 63 0.5 15.7%
Program Total 4,676 116.0% 5,424 12.6%

Table 2-4: Program Year é Residential Appliance Turn-In Summary of Evaluation Results for Demand

Stratum Reported Gross Demand Verified Gross Observed Relative
Demand Savings  Realization Rate  Demand Savings Coefficient of Precision at 85%
(MW) (%) (MW) Variation (C,) or G
Proportion in
Sample Design
Freezers 0.41 136.3% 0.55 0.5 15.0%
RACs 0.12 98.0% 0.11 05 17.9%
Refrigerators 0.24 96.3% 0.23 0.5 15.7%
Program Total 0.76 117.8% 0.90 10.3%
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2.2.3 On Site Inspections

No on-site inspections were performed for this program in PY6, because the appliances are removed
from customers’ homes. ADM performs online and telephone verification surveys with program
participants. The verification rate from these surveys are typically above 98%, and variation between
reported and verified impacts primarily is due to differences between ex-ante assumptions and ex-post
measurements regarding the fraction of appliances that were replaced.

2.3 IMPACT EVALUATION NET SAVINGS

The evaluation team assessed free ridership using the Common Approach for Measuring Net Savings for
Appliance Retirement Programs approach. The data collection effort for this evaluation was done in
conjunction with the ADM verification survey for impact evaluation. Spillover was not assessed during
this effort. The evaluation team plans to conduct this research for this program in PY7.

Table 2-5: Residential Appliance Turn-In Sampling Strategy for Program Year 6 NTG Research

Stratum Stratum Population Assumed Assumed Target Achieved Percent of
Boundaries Size® CVor Levels of Sample Sample Sample
Proportion Confidence size Size Frame
in Sample & Precision Contacted’ to
Design Achieve
Sample
All
Appliance Turn-In A 6,604 P=0.5 85/15 50 39 | 5 % (N=323)
Program Total 6,604 P=0.5 85/15 50 39 5 % (N=323)

Table 2-4: Program Year é Residential Appliance Turn-In Summary of Evaluation Results for NTG Research

Target Group or Estimated Free Estimated NTG Observed Relative Precision
Stratum (if appropriate) Ridership Participant Ratio Coefficient of
Spillover Variation or
Proportion
Appliance Turn-In 43% 0% 57% 94 11.5%
Program Total® 43% 0% | 57% | 0.5 | 11.5%

2.4 PROCESS EVALUATION

A robust process evaluation was conducted for this program twice in Phase |. There were no issues
identified in those efforts and the program design has not changed for Phase Il. Additionally, the
FirstEnergy staff in-depth interviews did not reveal any useful researchable topics or issues to pursue.
Therefore, a limited process evaluation was conducted for Phase Il to assess key participant interactions
and to identify if additional research is warranted.

% The values in this column represent the population as of the time that the process and NTG samples were drawn,
and are generally smaller than the end-of-year values shown in the gross impact evaluation tables above.

7 Sample frame is a list of contacts that have a chance to be selected into the sample. Percent contacted means of all the sample frame how
many were called to get the completes.
& NTG ratio at program level should be developed using stratum weight and stratum NTG ratios.
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Participating Customer (Household) Surveys
ADM included questions on their impact verification survey to assess:
* Program awareness and marketing.
e Customer satisfaction.
* Decision-making considerations (free-ridership) when recycling equipment.

Table 2-7: Residential Appliance Turn-In Sampling Strategy for Program Year é

Target Stratum Population  Assumed Assumed Target Achieved Percentof Used For
Group or Boundaries Size Proportion Levels of Sample Sample Population Evaluatio
Stratum (if (if or CVin Confidence Size Size Frame n

appropriate) appropriate) Sample & Precision Contacted  Activities
Design to Achieve (Impact,
Sample Process,

[ s ; L 2 NTG)
::::if:ce ‘ All Measures | 6,604 i P=0.5 | 85/15 | 50 | 39 | (N=352;‘; | :rTchess,
o soor  pos  mas s %
Key Findings

1. Bill inserts continue to be the most common source of program information. Over 60 percent
(106 out of 168) of respondents indicated bill inserts as a source of program information. For
the self-identified low-income subgroup of respondents, almost three-quarters (34 out of 46)
indicated bill inserts as a source of program information.

2. Program satisfaction remains high. Over 80 percent (138 out of 170) of respondents reported
they were “Very Satisfied” with program overall, with a mean score of 4.7 out of 5.

3. Net-to-Gross for the program is 46 percent. NTG values for individual FirstEnergy EDCs range
from 32-57 percent

2.5 STATUS OF RECOMMENDATIONS FOR PROGRAM

The following recommendations resulted from the process and impact evaluation effort.

Table 2-8: Residential Appliance Turn-In Status Report on Process and Impact Recommendations

Recommendations EDC Status of Recommendation (Implemented, Being

Considered, Rejected AND Explanation of Action Taken by
EDC)

Reduce reported savings for RACs to 150 kWh per unit. Accept

Consider using bill inserts to address recycling concerns Rejected

outside of the program.

Consider adding a message to the rebate check that provides Under Consideration

information about other FirstEnergy programs.
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2.6 FINANCIAL REPORTING

A breakdown of the program finances (by program) is presented in Table 2-9.

Table 2-9: Summary of Program Finances

Cost Category Actual Actual
PYTD Phase Il
Costs Costs
($1,000) ($1,000)
1 Incremental Measure Costs (Sum of rows 2 to 4) $323 $612
2 EDC Incentives to Participants $323 $612
3 EDC Incentives to Trade Allies S0 S0
4 Participant Costs (net of incentives/rebates paid by utilities) S0 S0
s Program Overhead Costs (Sum of rows 6, 7, 8, 9, 10 ) $731 $1,512
6 Design & Development 54 516
7 Administration, Management, and Technical Assistancel!] $534 $1,090
8 Marketing!?) $157 $299
9 EDC Evaluation Costs 521 $30
10 SWE Audit Costs $14 5§77
11 Increases in costs of natural gas (or other fuels) for fuel switching programs S0 S0
12 Total TRC Costs!® (Sum of rows 1, 5 and 11) 51,054 $2,123
13 Total NPV Lifetime Energy Benefits $1,983 $3,774
14 Total NPV Lifetime Capacity Benefits $271 $530
15 Total NPV TRC Benefits*! $2,254 $4,304
16 TRC Benefit-Cost Ratio!®) 2.14 2.03

NOTES
Per PUC direction, TRC inputs and calculations are required in the Annual Report only and should comply with the 2013 Total Resource Cost Test Order. Please see
the "Report Definitions” section of this report for more details.

[1] Includes rebate processing, tracking system, general administration, EDC and CSP program management, general management and legal, and technical
assistance.

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

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

[4] Total TRC Benefits equals the sum of Total Lifetime Energy Benefits and Total Lifetime Capacity Benefits. Based upon verified gross kWh and kW savings.
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. NOTE: Savings carried over from Phase | are not to be included as a part of Total TRC Benefits
for Phase Il

[5] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.
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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. The program also provides incentives to retailers for point of sale price cuts for customers
purchasing energy efficient light bulbs. 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 and solar
water heaters.

3.1 PROGRAM UPDATES

During PY6, room air conditioners were moved into the upstream portion of the program.

3.1.1 Definition of Participant

The count of participants differs from the count of measures for this program. The participant count is
the count of unique account numbers in the PY6 tracking and reporting data. The measure count
typically exceeds the participant count as some participants complete multiple qualifying measures.

3.2 IMPACT EVALUATION GROSS SAVINGS
3.2.1 Evaluation Methodology

The program can be broadly divided in five components: Upstream Lighting, Upstream Electronics,
Efficient HVAC Equipment, HVAC Tune-Ups, and Energy Star Appliances. The details of the
methodologies are described in the subsections below.

Gross Impact Evaluation for Upstream Products

The lighting and consumer electronics program components are similar in structure. Both program
components provide retailers incentives for point of sale purchases on energy efficient products. The
efficient lighting products are discounted to the customers, while consumer electronics are not required
to be discounted to the customers by program design. From a gross impact evaluation perspective, the
salient shared characteristic between the two program components is that customer contact
information is not available.

The similar nature of these programs allows for a similar evaluation approach for consumer electronics
and efficient lighting products. The following verification elements were applied to these two program
components:

Review of Sales Invoices

ADM conducted a review and obtained invoices for the CFLs, LEDs, LED holiday lights, desktop
computers, smart strips, monitors, and televisions sold by participating retailers. These invoices are
matched to the tracking and reporting (T&R) system to confirm proper counts and characteristics of the
lighting and consumer electronic equipment. For all of the measures discussed in this section, the
information in the T&R system was found to be consistent with both the reviewed invoices.
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General Review of Tracking and Reporting System
ADM reviewed of the T&R system to assure there are no duplicate entries and that all equipment model
types are eligible for being counted toward PY6 achievements based on sales dates.

Impact Calculations for Lighting Products

ADM developed an ex-ante wattage equivalency map for use by the ICSP. The wattage equivalency was
not make/model specific, but was rather designed to facilitate accurate if somewhat conservative,
reporting of MWh and MW impacts for the upstream program.

To calculate verified impacts, ADM developed a make/model specific wattage equivalency map. For
each unique stock keeping unit (SKU) description, ADM determined the lamp type as one of the
following:

General Service.

Reflector (with subcategories having different lumen to baseline wattage mappings),
Globe,

Decorative,

3-Way,

LED Holiday Lights

For each category, the baseline wattage was determined, according to the TRM, as a function of the
efficient lamp’s lumen output. With the baseline and efficient watts determined, the impacts for all
lamps are determined through TRM algorithms. Cross sector sales adjustments apply to residential
lighting. Cross-sector sales determination and the associated adjustments to verified impacts and
incentives are discussed in detail in Appendix D.

Impact Calculations for Upstream Electronics

ADM reviewed upstream electronics manufacturer names and model numbers to verify that the models
are in the ENERGY STAR® database and to check the ENERGY STAR tier. In the 2014 TRM, the diagonal
screen size is a key parameter in the partially deemed savings algorithm for televisions. ADM verified
the diagonal screen size and calculated TRM-specified energy and demand impacts, accordingly. ADM
applied the protocols of the TRM version that was in effect when the units were sold.

Gross Impact Evaluation for Appliances
The gross impact evaluation for appliances includes the following components:

Invoice and Application Review

ADM obtained invoices and applications from the Company. For each application, ADM verified that the
manufacturer name and model number in the T&R system matches those on the invoice and rebate
application. In general, all sampled appliances were matched to the qualifying ENERGY STAR® product
lists’. ADM independently retrieved the attributes necessary for TRM calculations from the ENERGY
STAR® database. In certain cases, the make or model numbers were entered in with minor typographic
errors or with missing or inserted dashes, spaces, or other delimiting characters. Such occurrences do
not pose an evaluation difficulty as ADM concentrates the verification effort on a random sample of
rebated appliances, rather than the entirety of the database.

? The only exception involved one water heater for Penelec, which was found to be a standard efficiency model.
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Customer Verification Surveys

ADM performed telephone and online surveys on a random sample of customers selected from the T&R
data. Nearly all contacted customers verified that they have purchased and installed the stated
appliances. The verification rates are used, in part, to inform measure-level realization rates.

Review of Energy Savings and Demand Reduction Calculations

For appliance measures with partially deemed TRM protocols, the T&R system calculated impacts with
one savings scenario rather than with specific scenarios that occur in measure implementation. For
example, market average values for capacity, efficiency, are used rather than appliance-specific values.
For clothes washers, TRM default fractions of electric water heating and clothes drying are used. In
general, the per-unit savings reported by the ICSP are rather conservative (the assumed average
efficiency levels or capacities are lower than actual average values). For all reviewed records, ADM used
site-specific attributes to calculate “On-TRM” impacts.

Gross Impact for Evaluation HVAC Equipment and Tune-Ups

The gross impact evaluation approach for HVAC equipment is similar to that of appliances. The process
involves invoice and application reviews, telephone verification surveys, and independent TRM-specific
gross impact calculations for sampled items. The three activities are described in more detail below.

Invoice and Application Review

ADM obtained invoices and applications from the Company. For each application, ADM verified that the
manufacturer name and model number in the T&R system matches those on the invoice and rebate
application. In general, the sampled equipment were verified as more efficient than standard HVAC
systems. ADM independently retrieved the attributes necessary for TRM calculations from the AHRI
database. In certain cases, the make or model numbers were entered in with minor typographic errors
or with missing or inserted dashes, spaces, or other delimiting characters. Such occurrences do not pose
an evaluation difficulty as ADM concentrates the verification effort on a random sample of rebated
appliances, rather than the entirety of the database. Verified impacts for tune-ups are determined
through verification rates from telephone surveys, coupled with average cooling and heating capacities
determined from application and invoice reviews.

Customer Verification Surveys

ADM performed telephone and online surveys on a random sample of customers selected from the T&R
data. All contacted customers verified that they have purchased and installed the stated HVAC
equipment, and all tune-up participants recalled the tune-up event. The telephone surveys are also an
opportunity to collect additional data that are exclusive to the T&R system. For example, the
installation space and baseline HVAC system types were determined through customer surveys for
ductless mini-split heat pumps.

Review of Energy Savings and Demand Reduction Calculations

As with appliances, the ICSP reports energy savings due to market average values for capacity and
efficiency, rather than project-specific attributes. The default parameters used in the savings
estimations are conservative in the sense that the ICSP systematically underestimates reported impacts.
This is particularly true for ground source heat pumps, air source heat pumps, and tune-ups.

For all reviewed records, ADM used site-specific attributes to calculate “On-TRM” impacts. The process
is somewhat more involved in that the make/model lookups involve the Air Conditioning, Heating, and
Refrigeration Institute (AHRI) certification directory along with using the TRM'’s zip-code to archetypal
city map to establish equivalent full load hours. For ductless mini-split heat pumps, customer surveys
are required to establish equivalent full load hours of operation and a baseline system type. Although
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there are at times significant variations between reported and verified savings, the overall variance is
insignificant at the program level.

3.2.1 Program Sampling
For the upstream lighting and consumer electronics program components, the census of shipment

invoices and the calculations in the T&R system were reviewed to ensure that the energy savings and
demand reductions are claimed according to the protocols in the PA TRM.

The sampling approach for the appliance and HVAC program components is stratified random sampling
with the stratification defined by measure types. Note that sample sizes may be small for certain small
strata, but the overall number of sample points, exclusive of the upstream program components, is
sufficient to achieve 90/10 confidence/precision’®. The impacts of certain measures that have an
insignificant number of applications such as solar water heaters and mini-split ACs are not verified
through surveys or invoice applications, but are rather passed through to verified impacts provided that
the per-unit savings are consistent with values from the PA TRM.

Table 3-1: Energy Efficient Products Reported Results by Customer Sector

0 P Da Repo O 0 R O g 0
000
Radiictn
Residential 437,523 50,531 3.85 3,265
Low-Income 0 0 0.00 0
Small Commercial and Industrial 21,838 5,399 1.19 64
Large Commercial and Industrial 0 0 0.00 0
Government, Non-Profit, and Institutional 0 0 0.00 0
Phase Il Total 459,361 55,930 5.03 3,329

1% The measure-level sampling stratification results in certain strata with insignificant reported impacts (less than
one per mil of program impacts. The reported impacts for these strata passed through to verified impacts
provided that the per-unit savings are consistent with values from the PA TRM. The associated evaluation activity
is designated as “PT” in Table 2-2.
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Table 3-2: Energy Efficient Products Program Sampling Strategy for Program Year &

Upstream Lighting 180,970 0% 180,970 180,970 CR,IR,AR,S*
Upstream Televisions 14,231 0% 14,231 14,231 CR,IR,AR
Refrigerators / Freezers 5,077 11% 40 31 CR,IR,AR,S
g::::lat::rsl Monitors 1A6: 0% 1,462 1,462 CR,IR,AR
::::m e 301 26% 27 25 CR/IR,AR,S
ASHP 670 12% 33 33 CR,IR,AR,S
Clothes Washers 3,285 11% 46 40 CR,IR,AR,S
GSHP 139 32% 18 18 CR,IR,AR,S
HVAC Tune-Ups 1,139 9% 60 58 CR,IR,AR,S
Dehumidifiers 1,408 23% 10 10 CR,IR,AR,S
CAC 865 27% 7 7 CR,IR,AR,S
MiniSplit HP 226 11% 36 34 CR,IR,AR,S
Room AC 1,727 n/a 0 0 CR
Smart Strips 129 0% 129 129 CR,IR,AR
Whole House Fan i | 0% 1 0 PT
&':?;:‘Heate:’sma"‘e as 34% a a CR,IR,AR,S
Solar Water Heaters 2 0% 2 2 PT
ECM Fans 11 69% 1 1 PT
MiniSplit AC 5 64% 1l 1 T
Pool Pump Motors 2 51% 1 | PT
Program Total 211,695 IV TS i9—7',0_79 197,057 i

‘ CR=Calculation Review, IR=Invoice Review, AR=App!icatibn Review, S;Sh}vey

$*: Surveys for upstream lighting are used to estimate cross sector sales and low-income participation.
PT=Pass Through (certain measures that account for less than 0.1% of reported impacts are passed through to verified impacts,

| on the condition that the reported savings per unit are reasonably close to TRM values.)
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Table 3-3: Program Year 6 Energy Efficient Products Program Summary of Evaluation Results for Energy

Upstream Lighting 17,982 112.5% 20,235 0.5 2.3%
Upstream Televisions 752 82.8% 622 0.5 0.0%
Refrigerators / Freezers 611 103.9% 635 0.5 12.9%
g::::::_s i 65 100.1% 65 0.5 0.0%
Heat Pump Water Heaters 462 131% 607 1.0 27.6%
ASHP 400 192% 766 0.5 12.2%
Clothes Washers 300 181% 545 0.5 11.3%
GSHP 392 67% 262 1.0 31.7%
HVAC Tune-Ups 148 179% 265 0.5 9.2%
Dehumidifiers 230 99% 228 0.5 22.7%
CAC 141 148% 208 0.5 27.1%
MiniSplit HP 169 113% 191 0.5 11.4%
Room AC 24 114% 28 0.5 100.0%
Smart Strips 8 97.8% 0.5 0.0%
Whole House Fan 0 n/a 0 0.5 100.0%
;I:;:::rcs Resistance  Water 6 94% 6 05 34.4%
Solar Water Heaters 3 nfa 3 0.5 0.0%
ECM Fans 5 nfa 5 0.5 68.6%
MiniSplit AC 0 n/a 0 0.5 64.4%
Pool Pump Motors 2 n/a 2 0.5 50.9%
Program Total 21,701 114% 24,680 nfa 2.1%
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Table 3-4: Program Year é Energy Efficient Products Summary of Evaluation Results for Demand

Reporteo 0 De and 2 ea 0 Obse ea

sle De
Upstream Lighting 1.847 131.8% 2.434 0.5 2.3%
Upstream Televisions 0.115 82.9% 0.095 0.5 0.0%
Refrigerators / Freezers 0.070 102.0% 0.071 0.5 12.9%
lc’::::;“rs M 0.004 234.7% 0.009 0.5 0.0%
Heat Pump Water Heaters 0.039 129% 0.050 1.0 27.6%
ASHP 0.072 239% 0.173 0.5 12.2%
Clothes Washers 0.048 100% 0.048 0.5 11.3%
GSHP 0.081 76% 0.061 1.0 31.7%
HVAC Tune-Ups 0.276 58% 0.159 0.5 9.2%
Dehumidifiers 0.027 100% 0.027 0.5 22.7%
CAC 0.093 397% 0.371 0.5 27.1%
MiniSplit HP 0.037 159% 0.059 0.5 11.4%
Room AC 0.102 100% 0.102 0.5 100.0%
Smart Strips 0.001 100.3% 0.001 0.5 0.0%
Whole House Fan 0.000 n/a 0.000 0.5 100.0%
5:::::5 Resistance  Water 0.000 94% 0.000 0.5 34.4%
Solar Water Heaters 0.000 n/a 0.000 0.5 0.0%
ECM Fans 0.001 n/a 0.001 0.5 68.6%
MiniSplit AC 0.001 n/a 0.001 0.5 64.4%
Pool Pump Motors 0.000 n/a 0.000 0.5 50.9%
Program Total 2.815 130% 3.663 n/a 4.3%

3.2.1 On-Site Inspections

The program ICSP, Honeywell, conducts on-site inspections for rebated HVAC units. Honeywell
randomly selects approximately 5% of rebated HVAC units for on-site inspections. Inspections are also
performed on the first 2 installations by a newly enrolled contractor, units installed by a non-
participating contractor, self-installs, and multiple unit installations. There are three possible outcomes
of the on-site inspection:

Case 1: The reported HVAC unit is found to be installed as described in rebate application materials
Case2: A new, efficient HVAC unit is found, but there are discrepancies related to specific model
number, capacity, or efficiency of the unit

Case 3: No efficient HVAC unit is installed at the residence
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The on-site inspections occur prior to rebate approval. The great majority (95%)'' of QA/QC inspections
correspond to Case 1 above. Approximately 4% of on-site inspections result in a “Case 2” finding. In
such cases, the application materials are updated to reflect the as-found equipment, and the rebate
application is processed accordingly. This may involve an adjustment to the rebate amount, if the
equipment is found to be in a higher or lower efficiency tier. If there is a failure to verify the
equipment, the rebate application is not approved. Based on Honeywell's historical records, this
scenario occurs approximately 1% of the time.

3.3 IMPACT EVALUATION NET SAVINGS

The NTG research was conducted in conjunction with the process evaluation effort for the PY6 sample
frame.

The program downstream measure categories — HVAC and water-heating, and appliances - were
evaluated using the Common Framework for Downstream NTG Evaluation self-report method and
assessed free ridership and spillover. We targeted 35 participating household completed surveys for
each of the two strata: (1) HVAC and water heating, and (2) appliances. This was more than sufficient to
meet a minimum confidence and precision requirement of 85% +15% at the program level. In addition
to the household surveys, we also conducted HVAC contractor in-depth interviews and surveys. This
qualitative information was used in conjunction with the HVAC household surveys to assess program
influence on the household decision to purchase more energy efficient equipment.

The program upstream lighting and midstream consumer electronics measure categories evaluation is
currently underway and will not be completed for this Annual report. Therefore, the program level free
ridership, spillover, and NTG values in Table 2-6 represent only those strata for which NTG research has
been completed thus far in Phase II.

Table 3-5: Energy Efficient Products Program Sampling Strategy for Program Year é NTG Research

Fopulatio f 20 : ea Arge A eved

HVAC & Water Heating 1,478 P=0.5 85/15 70 70 16% (N=239)
Appliance 7,096 P=0.5 85/15 70 67 4% (N=261)
Program Total 8,574 P=0.5 85/15 140 137 6% (N=500)

1 percentages here apply to all four FirstEnergy Pennsylvania EDCs.

2 The values in this column represent the population as of the time that the process and NTG samples were
drawn, and are generally smaller than the end-of-year values shown in the gross impact evaluation tables above.

1* Sample frame is a list of contacts that have a chance to be selected into the sample. Percent contacted means of all the sample frame how
many were called to get the completes.
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Table 3-6: Program Year 6 Energy Efficient Products Program
Summary of Evaluation Results for NTG Research

Target Group or Estimated Free Estimated Observed Relative Precision

Stratum (if appropriate) Ridership Participant Coefficient of

Spillover Variation or

Proportion

Upstream Lighting n/a nfa nfa n/a n/a
Upstream Electronics nfa nfa nfa n/a n/a
e B 56.3% 22.4% | 66.1% 0.31 5.3%
Heating
Appliances 44.2% 9.4% | 65.1% 0.58 10.2%
Program Total* 52.5% 18.3% | 65.8% 4.8%

3.4 PROCESS EVALUATION

For the EEP downstream measure categories process evaluation — HVAC and water-heating, and
appliances — the evaluation team conducted the following activities:

FirstEnergy and Program Implementer Staff In-depth Interviews

Tetra Tech and ADM conducted in-depth interviews with program staff at FirstEnergy to discuss Phase |l
design and implementation updates, program goals, and key researchable issues of interest for the
Phase Il evaluation. The interviews assessed the effectiveness of the program’s current operations,
detailed program implementation practices, and identified key researchable topics.

Participating Customer (Household) Surveys
Tetra Tech conducted a quantitative participant survey effort by phone and by web for this evaluation
for the Year 5 (PY5) sample frame. The surveys collected feedback on the following key researchable
areas:

e Program infrastructure and participating household satisfaction

e Program communication and processes

e Free-ridership and spillover

e Demographics.

Table 3-7: Energy Efficient Products Program Sampling Strategy for Program Year é

Target Group Population Assumed Assumed Target Achieved Percent of Used For
or Stratum (if Size Proportion Levels of Sample Sample Size Population Evaluation
appropriate) orCVin Confidence & Size Frame Activities
Sample Precision Contacted to (Impact,
Design Achieve Process,
Sample NTG)
HVAC & Water Process
={). 7 =2 4
Heating 1,478 P=0.5 85/15 0 70 16% (N=239) NTG
P '
Appliance 7,096 P=0.5 85/15 70 67 | 4% (N=261) ’:;Z“
Program Total 8,574 P=0.5 85/15 140 137 6% (N=500)

" NTG ratio at program level should be developed using stratum weight and stratum NTG ratios.
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Participating HVAC Contractor Web Surveys and In-depth Interviews
The focus of the contractor web survey was to assess how the program is working for contractors from
their perspectives. The following key researchable areas were assessed:

* Program Infrastructure and participating contractor satisfaction

e Program communication and processes

* Program influence

* Firmographics.

Contractors were selected at random from the list of participating contractors provided by the ICSP and
51 contractors completed the web survey. We also completed four in-depth interviews with
participating contractors.

Key Findings
Participating Households

1. Participants are highly satisfied with the program overall with a mean score greater than 4 on a
1-point to 5-point scale. Most HVAC and Appliance subprogram components also had a mean
score of 4 or higher on this scale.

2. Almost half of participants in the Appliance subprogram are hearing about program rebates
from the retailer and about half the HVAC subprogram participants are hearing about program
rebates from the contractor. When asked to identify several preferred methods to hear about
programs in the future, customers identified utility mail and web contact as the most preferred
approaches, with 76 percent and 34 percent support respectively.

3. Participants largely understand program eligibility requirements, but about 7 percent of HVAC
participants do not understand the HVAC tune-up or heat pump requirements.

Participating program contractors (HVAC subprogram only)

1. Contractors have a slightly lower mean score for overall program satisfaction (3.7) than program
participants. Contractors scored their mean satisfaction the lowest on Technical Support (3.1)
and Program Training (3.1). In-depth interviews with contractors suggested they prefer to
receive program information through more personalized means, such as one-on-one meetings
or direct calls with their ICSP representative. Contractors value these one-on-one program
interactions with their ICSP representative.

2. Twenty percent (11) of surveyed contractors rate the paperwork requirements as “difficult” and
eight percent (4) voiced concern about the time between their submission of rebate paperwork
and the notification when the ICSP determined that paperwork submitted was incomplete and
required contractor follow-up.

3. Only about half of the contractors responding to the survey report receiving the contractor
newsletter and only three were aware of the ICSP contractor portal.

4. Contractors are the primary vehicle for communicating the HVAC subprogram to customers.
Nearly half of the HVAC participants report hearing about the program from their contractor;
contractors estimate less than 25 percent of their customers know about the program before he
or she introduces the customer to program options.
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3.5 STATUS OF RECOMMENDATIONS FOR PROGRAM

The following recommendations resulted from the process and impact evaluation effort.

Table 3-8: Energy Efficient Products Program Status Report on Process and Impact Recommendations

Recommendations EDC Status of Recommendation (Implemented, Being
Considered, Rejected AND Explanation of Action Taken by

EDC)

Review rebate paperwork processes to identify Being Considered
opportunities to streamline documentation requirements |
and notify contractors and/or customers more quickly if
| project documentation is incomplete. ’
Increase one-on-one communication and improve response Being Considered
time between participating program contractors and their
' ICSP representative,
Use one-on-one communication to increase contractor
awareness of program communication tools — such as the
' newsletter and/or portal — that already exist. g
Consider annual or bi-annual calls or meetings with Being Considered
participating contractors — in lieu of or in addition to
webinars - to provide specific information on program
offerings and/or changes that are relevant to them, and
~ provide the opportunity for contractor feedback. ‘
Continue to use individual Appliance and HVAC subprogram | Implemented
NTG ratios during planning, rather than the overall program
NTG ratio. |
For upstream lighting, report lamp source type, lamp type, Being Considered
wattage, lumens in the T&R system. |
Remove the EDC name from equipment descriptions Being Considered

Being Considered
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3.6 FINANCIAL REPORTING

A breakdown of the program finances (by program) is presented in Table 3-9. Met-Ed’s Efficient
Products program had a lower TRC benefit-cost ratio in PY6 compared to PY5. The main causes for the
reduction are decreased participation in the upstream lighting program, decreased per-unit savings for
upstream consumer electronics, and an increase in participation for HVAC equipment upgrades.

Table 3-9: Summary of Energy Efficient Products Program Finances

Cost Category Actual
Phase Il
Costs
($1,000) ($1,000)
1 Incremental Measure Costs (Sum of rows 2 to 4) §7,509 $12,625
2 EDC Incentives to Participants $1,526 $3,329
3 EDC Incentives to Trade Allies 50 S0
4 Participant Costs (net of incentives/rebates paid by utilities) 55,983 59,296
5 Program Overhead Costs (Sum of rows 6, 7, 8, 9, 10 ) $1,082 $2,759
6 Design & Development S5 $20
7 Administration, Management, and Technical Assistancel!) §755 $2,223
8 Marketingl 5187 5278
9 EDC Evaluation Costs $117 $139
10 SWE Audit Costs 519 598
11 Increases in costs of natural gas (or other fuels) for fuel switching programs 50 S0
12 Total TRC Costs!® (Sum of rows 1, 5 and 11) 68,591 $15,384
13 Total NPV Lifetime Energy Benefits $9,018 $23,129
14 Total NPV Lifetime Capacity Benefits 51,304 $2,511
15 Total NPV TRC Benefits!4) 510,322 $25,640
16 TRC Benefit-Cost Ratiol®! 1.20 1.67
NOTES
Per PUC direction, TRC inputs and calculations are required in the Annual Report only and should comply with the 2013 Total Resource Cost Test Order. Please see
the “Report Definitions” section of this report for more details.
[1] Includes rebate processing, tracking system, general administration, EDC and CSP program management, general management and legal, and technical
assistance.
2] Includes the marketing CSP and marketing costs by program CSPs.
[3] Total TRC Costs includes Total EDC Costs and Participant Costs.
[4] Total TRC Benefits equals the sum of Total Lifetime Energy Benefits and Total Lifetime Capacity Benefits. Based upon verified gross kWh and kW savings.
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. NOTE: Savings carried over from Phase | are not to be included as a part of Total TRC Benefits
for Phase I1.
[5] TRC Ratio equals Total NPV TRC Benefits divided by Total NPV TRC Costs.
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4. RESIDENTIAL HOME PERFORMANCE PROGRAM

Through the Residential Home Performance Program, customers were incentivized to improve the
energy efficiency performance of their homes. The home performance program components includes a
whole house direct install component, direct delivery of energy conservation kits (including a new
school education component), efficient residential new homes, and home energy usage reports.
Through the whole house direct install program component, customers receive diagnostic assessments,
followed by the direct installation of low-cost measures or incentivized installation of building shell
measures. Customers that received energy efficiency kits either completed an online audit, phone audit,
or submitted an online or telephonic request. 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 home energy reports
provide customers with comparative electric energy usage data and offer tips and advice on behavioral
and low-cost energy saving measures.

4.1 PROGRAM UPDATES

In PY6 Residential New Homes program added a new rebate tier which allowed incentives for non-
ENERGY STAR homes in the program if they were built at 30% or more above code.

4.1.1 Definition of Participant

The participant counts for this program are determined based on the unique customer receiving a kit or
the unique rebate number in the T&R database for the other program components.

4.2 IMpACT EVALUATION GROSS SAVINGS
4.2.1 Evaluation Methodology

The gross Evaluation Methodology for each program component is discussed below.

Gross Impact Evaluation for Home Energy Audit Conservation Kits
Two separate types of energy conservation kits were sent to customers depending on their hot water
fuel source. The kit provided to customers with electric water heating consists of CFLs, LED night lights,
aerators and aerator adapters, a furnace whistle, and an energy saving showerhead. The kit provided to
customers with non-electric water heating consists of CFLs, LED night lights, a furnace whistle.
In evaluating the gross impact analysis for the energy conservation kits in PY6, four items must be
determined:

1. The average energy savings and demand reduction for the kit elements that are installed;

2. The number and type of kits mailed to customers during PYB,

3. The installation rate for the various kit elements

4. The delivery rate, or percentage of reported kits sent to customers that were not received by

customers, either because of shipping problems, customer moving, or other such scenarios.

The first item has been determined through application of the partially deemed savings protocols in the
2014 TRM. The second item, the total number and type of kits mailed to customers in PY6, is
determined by reviewing the program T&R system

The third item, installation rates, are determined through online customer, except for CFLs which are
given “deemed” installation rates of 0.97 (later multiplied by the kit receipt rate as determined through
surveys), consistent with the TRM.
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For a particular site in a sample, the installation rate for each kit element takes on a binary value of 1, if
the element is installed in accordance to the principles that define that element as an energy efficiency
measure, and O otherwise'®. In particular, faucet aerators and energy saving showerheads are only
counted as “installed” if they are installed in a home that has electric water heating.

The final item, the delivery rate is determined through the online and phone survey instrument. Online
and phone survey respondents are asked to indicate whether they received the conservation kit that
was mailed to them. The reported in-service rates reflect the kit non-receipt rate as they are calculated
as the ratio of the number of items installed to the number of items claimed to be delivered.

The survey instrument that was used to verify that the shipped energy conservation kits were installed
asks a series of questions that determine how many of each item was installed and where each item was
installed. The accuracy of the survey instrument was verified in prior program years through
supplementary on-site data collection activities of a nested sample of the survey respondents. The
results of this analysis indicate that the variance in savings attributable to this program is primarily a
result of installation rates. This variance is best captured in the survey instrument, as it allows for a
large sample size not easily obtained through on-site data collection. As with the Low-Income kits and
the Schools kits, the average kit receipt rates and measure-level in service rates are closely correlated
across all four FirstEnergy PA EDCs. EDC-specific variations are explicable primarily due to statistical
variation in survey responses, which may account for a +10% uncertainty in final verified impacts at the
EDC-level. Due to this, average statewide in service rates are used for all four FirstEnergy EDCs. This
reduces the likelihood that one particular EDC will receive an unusually high or low realization rate due
solely to statistical fluctuations, and is generally consistent with the PA TRM'’s treatment of in-service
rates, which are uniform across the state. The statistical precision for this program component is based
on the EDC-specific number of customers that completed survey responses.

Gross Impact Evaluation for Schools Kits

The Schools kit program component is similar in construct to the Home Energy Audit conservation kit
component, but the program is targeted to families with children who attend schools in the Company’s
service territory. The school kits contents include CFLs and LED night lights. The information available
for review includes invoices, shipment lists, and results from a survey that was included in the kit. The
invoices and shipment lists were reviewed to verify the accuracy of the T&R system, and were all found
to be consistent. The surveys included in the kits were found to be appropriate for M&V purposes, with
one minor modification discussed below. The survey results were analyzed for program measure
installation practices and were found to be consistent with ADM’s survey results for the Home Energy
Audit conservation kits. However, ADM made one modification to the survey results. The “kit receipt
rate” could not be used, as only those who received the kit would receive the survey invite. Due to the
similarity of the programs and the consistency of the results of both surveys, the energy conservation kit
receipt rate of 97.1% was applied to the school kits program.

Gross Impact Evaluation for New Homes

This program contributes a relatively small portion of the program level savings for PY6. For the PY6
evaluation, ADM focused on conducting engineering reviews of a sample of projects. The engineering
review involved inspection of the REM/Rate models associated with the rebated buildings. For each
sampled home, ADM analysts ran the REM/Rate input files and made the following considerations:

1S LED night lights are the only exception to this rule. If a nightlight is reported to be installed, the night light ISR
may take on a value of 1 if the night light replaces a preexisting incandescent model, a 0 if the night light is a new
installation, and a 0.5 if the customer reports to have installed the nightlight, but does not specify whether it
supplanted an incandescent night light.
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1. Are the baseline specifications in accordance to those in the 2014 PA TRM?

2. Are the claimed impacts attributable to improved construction practices and premium efficiency

HVAC systems and appliances, or do they result from modifications that are not supportable by

the PA TRM'®

Is the REM/Rate modeling performed correctly and does it provide accurate results'’?

4. Are the participating HERS raters accurately describing the homes in the REM/Rate models and
HERS ratings?

w

The first three topics can be resolved through a REM/Rate model review. To determine the
correspondence of the model inputs to actual building characteristics, ADM reviews detailed notes,
photographs, and measurements from the ICSP’s on-site Quality Assurance/ Quality Control (QA/QC)
inspections.

For each sampled project, ADM recalculates energy and demand impacts if the above steps result in
adjustments to model parameters.

Gross Impact Evaluation for Whole House Direct Install Measures

This program component is divided into three sub-components for evaluation purposes. Most
participants in the direct install component receive an initial home audit which includes installation of
low-cost measures by the auditor. The auditor may also recommend capital cost energy savings
improvements, and a relatively small number of customers follow through with comprehensive
measures that include attic insulation, air sealing, and replacement of HVAC and water heating
equipment. Most of the impacts associated with whole house component are attributable to measures
such as CFLs, low-flow showerheads and faucet aerators, and hot water pipe insulation. For these “light
measures”, ADM reviewed a sample of applications and invoices were reviewed for accuracy and also
reviewed the T&R system to verify that the proper TRM algorithms are applied. Customers that
received comprehensive measures were placed into to savings strata: Those with reported savings
above 2.0 MWh and those with reported savings below 2 MWh. ADM performed an exploratory billing
analysis for the former set. The main intention of the billing analysis is to provide a feasibility check
against a small number of customers that are reported to save well over 5 MWh. Although the small
sample size results in significant uncertainties in the billing analysis results, the main conclusion for the
high-savings homes is that the apparent bill reductions are large and significant, but are also somewhat
lower than reported savings amount. The second stratum of comprehensive measure customers - those
with savings below 2 MWh, account for about one per mil of reported program savings. The reported
impacts for these customers are passed through to verified impacts.

Gross Impact Evaluation for Home Energy Reports

This program component results in significant energy savings, but has a one-year measure life. The
savings reported in PY6 do not contribute to the achievement against the May 31, 2016 compliance
target. ADM’s subcontractor, NMR Group, Inc. (NMR) conducted an independent billing analysis in PY6.
The billing analysis focused solely on customers that were added in late PY5', and therefore are not

15 For example, it would not be appropriate to claim energy savings based on differences in the ‘reference’ and ‘as
built” models’ thermostat settings, or by virtue of using different heating or cooling degree days in the two models.

7 There can be relatively minor variations in savings because the HERS raters may have different versions of
REM/Rate. ADM used version 14.4.1 to conduct the simulation for most model reviews.

¥ These customers are referred to here as “Wave 2” customers, while “Wave 1” customers were enrolled at the
start of Phase II.
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directly comparable to the ICSP’s (OPower) M&V results, which include all Phase Il customers. NMR'’s
independent billing analysis verified that the ICSP’s M&V results are reasonable and that the customers
added in late PY5 are likely to achieve the targeted energy savings during PY7. ADM also conducted a
billing analysis of the entire set of Phase Il participants. The analysis was conducted independently,
although the underlying dataset was the same dataset used by OPower to report results, and thus had
been prepared by OPower'. The combination of the ADM and NMR billing analyses was generally
consistent with the results reported by OPower, with EDC-specific results agreeing within at most 7%,
and 1% agreement if data from all four PA EDCs are pooled together.

The impacts as reported by the ICSP are accepted for the PY6 annual report, with the understanding that
the impacts are reset to zero each year for Phase Il compliance purposes. The independent billing
analysis for PY7 will include all active Phase Il customers and will result in a formal realization rate for
this program component.

4.2.2 Program Sampling
The five program components are treated as separate sub-programs, each with distinct populations,

samples, and realization rates.

Home Energy Audit Conservation Kits

The sampling approach for the Home Energy Audits energy conservation kits program component is
random sampling. Randomly selected customers are invited to complete online surveys, with gift cards
offered to the first 200 to complete surveys.

Stratification by kit type was done to ensure that appropriate realization rates are determined for the
two individual kit types. The sample size for verification surveys was sufficiently large to determine gross
impact with +10% relative precision at the 90% confidence level. This large sample size is motivated by
the fact that installation rates for some items in the kit are relatively low that only a large sample can
accurately capture a true estimate of the installation rate. This is the main advantage of a survey
instrument as compared to on-site data collection for this program.

Schools Conservation Kits

There is no direct sampling effort for the Schools energy conservation kits program: All recipients are
invited to complete the survey. As discussed above the Schools Conservation Kit survey results are in
excellent agreement with the Home Energy Audit kit survey results, despite the different survey design
and recruitment practices.

New Homes

The sampling approach for this program is simple random sampling. The sample size is sufficient to
determine this program’s gross impact with +35% relative precision at the 85% confidence level. ADM
sampled homes that been selected for quality control inspections by the program implementer. It is
important to note that the implementer does not overwrite the energy savings for homes that undergo
the QC process. This facilitates ADM’s evaluation effort because the both the ex-ante savings estimates
before and after the QA/QC process are both available. The program’s realization rates generally use the
ex-ante values that were available prior to QA/QC in the denominator.

Whole House Direct Install
There were very few whole house projects completed in PY6. As described in the methodology section,

the projects under this program component are placed into three categories. Projects that solely

19 pata preparation involves ‘truing-up’ estimated reads as actual meter reads become available, removing severe
data outliers (e.g. 100MWh usage per month), and creating data fields that summarize each home’s energy usage
during the heating and cooling seasons in the benchmarking period.
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involve low-cost measures are tracked by measure in the T&R system, and ADM performs calculation
review on the census of projects. Comprehensive upgrade projects are placed into two strata, with the
high-savings stratum evaluated by billing analysis, and the low-savings stratum evaluated solely through
a T&R system review”,

Home Energy Reports
Sampling is not required for this program’s evaluation. Essentially all participant and control group
households are considered by the billing analysis.

Table 4-1: Phase Il Home Performance Program Reported Results by Customer Sector

epo el O epo O . <
0 H D D d
= 3 000
ad O

Residential 335,589 90, 123 8.64 6,006

Low-Income 0 0.0 0.00 0

Small Commercial and Industrial 0 0.0 0.00 0

Large Commercial and Industrial 0 0.0 0.00 0

Government, Non-Profit, and 0 0.0 0.00 0

Institutional

Phase Il Total 335,589 90, 193 8.64 6,006

Table 4-2: Home Performance Program Sampling Strategy for Program Year 6
Pop 0 g elso g / ed a f
t 0 & Pre 0 D

HEA Kits 55,361 10.0% 200 133 CR,S
School Kits 286 10.0% 50 182 CR,S
New Homes 308 50.0% 6 6 CR,DR/OS
Divgst Inoas, 411 10.0% 411 a11 CR
Prescriptive Measures
Weatherization, >
2MWh 19 100.0% 19 10 B
Weatherization, <
2MWh 5 100.0% 5 5 PT
Home Energy Reports* 217,255 100.0% 217,255 217.255 EBA
Program Total 273,645 2.8% 217,946 218,002

CR=TRM Calculation Review, S=Survey, DR/0S=Desk Review of REM/Rate Models, On-Site QA/QC findings, PT=Pass Through to
Verified, EBA=Exploratory Billing Analysis — reported results not adjusted.

*Home Energy Reports have 1-year measure life, the impacts are reported here, but are not included in the table sums because
they do not contribute to the compliance metric associated with the May 31 2016 gross verified energy savings target.

0 This evaluation stratum accounts for less than 0.02% of program impacts.
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Table 4-3: Program Year § Home Performance Program Summary of Evaluation Results for Energy

0
Epo pd 0

0.5

HEA Kits 17,426 95.2% 16,596 6.2%
School Kits 95 101.4% 96 0.5 3.2%
New Homes 660 94.8% 625 0.5 29.1%
3:‘;';'ur;:5‘au’ s 379 99.7% 378 0.5 0.0%
Weatherization, > 2MWh 92 72.3% 67 1.0 31.4%
Weatherization, < ZMWh 6 100.0% 6 0.5 100.0%
Home Energy Reports 43,082 100.0% 43,082 n/a 15.0%
Program Total 61,739 98.6% 60,850 10.8%

Table 4-4: Program Year 6 Home Performance Program Summary of Evaluation Results for Demand

DO BC 0 anda 0 0bp O
De . D 0€ D 0
d O O
Fropo 0
D De

HEA Kits 1.76 99% 1.74 0.5 6.2%
School Kits 0.01 79.6% 0.01 0.5 3.2%
New Homes 0.11 95% 0.10 0.5 29.1%
Direct Install, Prescriptive 0.04 86% 0.03 05 0.0%
Measures
Weatherization, > 2ZMWh 0.11 72% 0.08 1.0 31.4%
Weatherization, < 2MWh 0.01 100% 0.01 0.5 100.0%
Home Energy Reports 5.09 100% 5.09 n/a 15.0%
Program Total 7.12 99% 7.06 10.9%

4.2.3 On Site Inspections

The ICSP for the Residential Energy Audits and New Homes program components, Performance Systems
Development (PSD) conducts on-site QA/QC inspections for both program components. The QA/QC
processes for each component is descried below.

Whole House Comprehensive Audits
The intent of QA/QC inspections is to ensure work performed under FirstEnergy’s Residential Energy
Audit Program conforms to program requirements and BPI technical standards related to health and
safety requirements, improvement installation, and energy efficiency analysis. PSD reviews all
electronic files submitted to the program by participating contractors. PSD also conducts a variety of
onsite assessments for each contractor throughout the program year:

= SA = Shadow Audit with contractor during audit for 1 of first 5 audits for program

* QC = Quality Control inspection performed post-audit prior to installation for 5% of audits

* QA = Quality Assurance inspection performed post-installation of major measure improvements

for 10% of jobs
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Substantial issues found during an electronic file review or an onsite assessment will lead to increased
inspection levels for the associated contractor. PSD assigns a QA score that ranges from 0 to 4, with “0” .
requiring immediate corrective action and “4” given to jobs that meet or exceed all required standards.

PSD’s QA/QC site visit reports contain Pass or Fail scores in the following broad categories:

* Verification of Direct-Install Measures
* Review of auditor recommendations
*  Building model accuracy

* Health and safety

ADM reviewed 45 QA/QC visit inspection forms from PSD, distributed among the four FirstEnergy PA
Companies and found that 41 of them resulted in general verification of measure installation’!. The
average AQ/QC score for these 45 sites was 3.4 on a scale of 0 to 4.

Residential New Homes

The intent of QA/QC inspections is to ensure work performed under FirstEnergy’s Energy Efficient New
Homes Program conforms to program requirements and RESNET standards for energy efficiency
analysis. PSD reviews all electronic rating files (including REM-Rate simulation models) submitted by
participating raters and conducts on-site QA inspections of at least 10 percent of each rater’s
submissions. PSD conduct two types of onsite inspections.

®  Visual Inspections — Inspection focuses on RESNET minimum rated features including, but not
limited to, building dimensions; insulation type and thickness (where accessible); fixture lighting
types; appliance efficiencies; and mechanical equipment efficiencies for 8% of all annual
submissions. The high frequency of inspections leads to program visibility and opportunities for
program participant interaction with PSD technical staff.

* Diagnostic Inspections—Inspections are comprehensive and include visual inspection
components as well as building performance measurements using a blower door, duct
pressurization, and ventilation airflow devices for 2% of all annual submissions. The lower
frequency of inspections allows for a deeper evaluation of performance testing criteria.

Substantial issues found during electronic file review or on-site inspection will lead to increased levels of
QA for the associated contractor. PSD assigns a QA score that ranges from 0 to 4, with “0” requiring
immediate corrective action and “4” being given to jobs that meet or exceed all required standards.

PSD’s QA/QC site visit reports contain Pass or Fail scores in the following broad categories:
* Non-compliance with program standards
*  Building model accuracy

ADM reviewed a total of 19 QA/QC site inspection reports from PSD, distributed among the four
FirstEnergy PA Companies. The average AQ/QC score for these 19 sites was 3.2 on a scale of 0 to 4.

11t is important to note that a *Pass" score is awarded only if the entirety of the project is verified. ADM found examples of inspections where
measures such as insulation and duct sealing were verified, but CFLs were not found to be installed. ADM would categorize this job as “mostly
installed" while PSD gave the contractor a failing score. The QA/QC process for the Residential Energy Audits does not affect or inform the
gross realization rate for the program, as ADM's verified impacts are based on calculation reviews and billing analyses.
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Importantly, PSD retains both initial and post-QC reported impacts for each home. This enables ADM to
include the results of PSD’s on-site QA/QC findings in the gross impact evaluation effort. Only one of 19
reviewed homes required a formal update to ex-ante savings prior to project approval.

4.3 IMPACT EVALUATION NET SAVINGS

The NTG research for the In-Home Energy Audit, On-line Audit, Opt-in Kits, and School Kits components
of the Home Performance Program were conducted in conjunction with the process evaluation effort for
the PY6 sample frame.

The NTG research used the Common Framework for Downstream NTG Evaluation self-report method
and assessed free ridership and spillover. We targeted 35 participating household completed web
surveys for each stratum: In-Home Energy Audit, On-line Audit, Opt-in Kits, and School Kits. This was
more than sufficient to meet a minimum confidence and precision requirement of 85% +15% at the
program level.

The Home Energy Reports program component impact evaluation produces net verified savings;
therefore, net-to-gross research is not required. The Home Performance New Homes component
evaluation is currently underway and results are not available for the PY6 annual report. Therefore, the
program level free ridership, spillover, and NTG values in represent only those strata for which NTG
research has been completed thus far in Phase Il. Also in Table 4-6, the HEA Kits combine the Opt-in Kits
and Online Audit Kits components for reporting and cost effectiveness assessment.

Table 4-5: Home Performance Program Sampling St