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1. PORTFOLIO IMPLEMENTATION PLAN
A. Introduction

This Fifth Year Implementation Plan (“Plan”) describes the processes and steps that
Philadelphia Gas Works (“PGW™ or “the Company”) will foltow to implement its
EncrgySense! Fiscal Year 2015 Demand-Side Management Portlolio (“DSM Portlolio™)
as approved by the Pennsylvania Public Utility Commission (“PUC”} by order entered

- July 29, 2010.2 This plan also updates progress to date in Y 2014 for the Company’s
DSM Portlolio. This Y2015 Implementation Plan addresses the final year of the Five-
Year DSM period approved by the PUC. PGW is currently exploring a potential DSM
Phase Il extension filing, which would build on and enhance the current programs’
staging and eflectiveness to date.

From its inception, PGW’s DSM Portfolio has been implemented to achieve [ive broad
goals:

o Reduce customer bills

e Maximize customer value

e Contribute to the fulfillment of the City’s sustainability plan,
e Reduce PGW cash flow requirements

o Help the Commonwecalth and the City of Philadelphia reduce greenhouse gas
emissions

B. Summary of Portfolio Performance

This report projects results for the final year of implementing PGW’s initial five-year
DSM Plan. The following tables provide details on costs, gas savings, and economic
benefits realized through mid-FY 2014; estimated-actuals for the remainder of Y 2014,
and projected outcomes for 'Y 2015. Unless stated otherwise, cost-ctfectiveness results
are indicated as present values calculated at a real discount rate of 2,92 pereent, expressed
in 2009 dollars for dircct comparison with the cconomic performance objectives
contained in the original 5-year DSM investment plan approved by the PUC.

! The DSM program was originally branded as “UnergySense™ in FY 2011 for customer marketing purposes. The
1PSM program is now referred to as conservation under EnergySense o retleet the fact that the EnergySense brand
now covers additional PGW customer programming beyond DSM. Only approved DSM program activitics are
funded through the DSM surcharge.

2pGWrs Fiscal Year 2015 beging September 1%, 2014 and runs through August 319, 2015



All budget and spending amounts in this implementation plan are stated in nominal
(current-year) dollars. Gas savings are stated incrementally in millions of British Thermal
Units (*MMBTU™), both annually and over the expected lifetimes of efficiency measures
installed as a result of the programs. Levelized costs of gas DSM savings and avoided gas
costs and prices are stated in constant 2014 dollars.

Over the full five ycars of the DSM Plan, PGW now expects to spend approximately
$44.1 million on its six programs. The programs arc projected to save 373 BBtus of
natural gas during the first five years of the portfolio, and 7,802 BBtus of natural gas over
the lifetime of the measures installed. For the natural gas sysiem, the present value of
benelits, in 2009 dollars, is $40 million leading to a present value of net benefits of $3.9
million and a benefit-cost ratio (“BCR™) of 1.11. From a total resource perspective, the
present value of benefits, in 2009 dollars, is $47.2 million yielding net benefits of $5.7
million and nearly $1.14 in bencfits for every $1 dollar spent. The results of both cost-
cflectiveness tests show that the DSM Portlolio is cost-cifective.

All data presented in this plan on progress to date is through February 28, 2014. Data on
funds spent and recovered can be found in Appendix .

To date, total portfolio spending and gas savings again fell short of annual goals, and are
expected to do so on a cumulative basis by the end ol the five-year period covered by
PGW’s DSM Plan. Nonetheless, PGW has achieved and continues to improve overall
portfolio cost-effectiveness in that projeeted lifetime bencfits from measures installed
through February 2014 exceed cumulative costs incurred by PGW and participating
customers. Not only is PGW’s DSM portlolio cost-cflective {rom a total resource
perspective, it has continued to increase the value provided by each dollar spent, while
simultancously increasing spending. This combination of enhanced cost-effectiveness
and growing spending leads to progressively larger gains in net economic benefits from
cach year of continued implementation of the DSM Plan and could be expected to
continue if the program is extended beyond IF'Y15.

Cost-cffectiveness analysts in this 2015 Implementation Plan includes an updated and
expanded analysis of avoided gas costs. Conducted by Resource [nsight, the updated
analysis finds that long-run avoided gas supply costs arc expected to stabilize at roughly
the same levels as in the previous study for the 2013 1P. On a levelized basis over the
next 20 years, avoided gas costs are now projected at $6.73 to $8.98 per MMBtu, an
average increase of 11.6 percent from the equivalent valuc used in last year’s
implementation plan.

The avoided cost analysis presented in this Implementation Plan also presents an
alternative scenario showing sources of additional economic valuc that PGW has not
previously used in its analyses of DSM investment cost-elfectiveness. This expanded
analysis examines market impacts of reduced gas prices and risk, and avoided socictal
costs of greenhouse gas emissions due to reduced consumption. Including these
additional benefits allows PGW to calculate a more accurate picture of the portfolio’s full
clfect by quantifying values for measurable results.
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Section G below provides the updated avoided cost estimates for calculating DSM gas
savings benelits resulting from planned program implementation; Appendices A and B
detail and document their derivation. Appendix IF provides additional five-year
projections broken down by year, and comparisons with projections from the Fiscal Year
2014 plan.

Additional encrgy and environmental impacts projected from the {ull five years of
portlolio implementation include:

o Saving 3.7 MWh per year of elcctricity?

o Avoiding 1,023 kW per year of summer pcak demand
e Saving 20.3 million gallons of waler per ycar

o Creating new jobs in Pennsylvania (sec Appendix H)

s Reducing the emissions of COz by over 25 thousand tons per year

3Ebeetric savings are ancillary resulting from dircet gas saving measures, such as air-conditioning savings from
insulation treatments.



C. Portfolio Budgets, Savings, and Cost-Effectiveness

1. Budgets

Pursuant to the PUC Settlement QOrder, PGW will maintain compliance within total
portfolio-wide annual spending caps, as shown below in Table 1. While these budgets
represent current plans for spending within the individual programs to ensure compliance
with that overall portlolio cap, there are no specilic spending caps on individual
programs.

Additionally, incentive spending within the individual programs depends in part on
market conditions over which PGW has no control; this is especially the case for the
High Efficiency Construction Incentives program as described below in that program
section. As such, PGW reserves the flexibility to shift funding across the EncrgySensc
conservation programs, based on the programs’ relative effectiveness and market
reception, while still maintaining the overali portfolio cap as sct forth by the Settlement
order.,

In FY 2015, PGW plans to spend approximately $12.7 million on total delivery of all six
launched DSM programs. PGW’s administration costs come to $1.4, or 10.9 percent of
the fifth year’s budget.

Table | —Costs by Program from Inception through February, 2014 (Nominat)

Program Inception:toiFeb 28, 2014

Enhanced Low Income Retrofit $20,454,045
Residential Heating Equipment Rebates $1,472,776
Comprehensive Residential Retrofit Incentives $483,227
|_High Efficicncy Construction [ncentives (Residential) $127,088
Residential Total $22,537,135
Commercial and Industrial Retrofit Incentives $403,590
Commercial and Industrial Equipment Rebates $191,547
_High Efficicncy Construction Incentives (Nonresidential) $-
Non-residential Total $595,137
Portfolio-wide Costs $2,373,903
UTILITY TOTAL $25,506,174

Participant Costs $1,501,949
Total $27,008,123

Table 2 - Portfolio Costs by Category from Inception through February 2014 (Nominal)

Category Inception to‘Feb 28, 2014

“Customer Incentives $17,020,570
Administration and Management $2,186,303
Marketing and Business Development $354,686




Contractor Costs $5,651,664
Inspection and Verification $124,219
On-site Technical Assessment $-
Evaluation ' $168,732
UTILITY TOTAL $25,506,174

Participant Costs $1,501,949
Total $27.008,123

Table 3—Projected Budgets by Program for FY 2015 (Nominal)

3B ° =3, '
Enhanced Low Income Retrofit $7.,600,000
Residential Heating Equipment Rebates 31,145,520
Comprehensive Residential Retrofit Incentives $1,400,000
| High Efficiency Constructien Incentives — Residential $148,895
Residential Total $10,294,416
Commercial and Industrial Retrofit Incentives $536,558
Commercial and Industriai Equipment Rebates $337,792
High Efficiency Construction Incentives - Nonresidential $148,895
Commercial & Industrial Total $1,023,246
Portfolic Administration and Management $910,000
Portfolio Marketing and Business Development $480,000
Portfolio-Wide Costs Total $1,390,000
Utility Costs $12,707,662
Participant Costs $3,768,659
Total $16,476,321

Table 4 - Projected Portfolio Budget by Cost Category for FY 2015 (Nominal)

(Category

FY 2015

Customer Incentives & Measure Installation Costs 38,890,000
Administration and Management $240,000
Marketing and Business Development $480,000
Contractor Costs $1,911,978
Inspection and Verification $175,593
Evaluation $310,000

Utility Costs $12,707,662
Participant Costs $3,768,659

" Total

$16,476,321




Table 5 — Five-Year Budget and Spending Reconciliation? (Nominal)

Budgets i Differcnce
Year Source Amount Budget Caps b Y
FY 2011 Actual $3,543,577 37,980,380 $(4,436,803) -56%
FY 2012 Actual $7,150,575 $8,293,780 $(1,143,205) -14%
FY 2013 Actngl $9,769,640 514,048,020 $(4,278,380) -30%
Fy 2014 FYisir $10,912,059 $16,102,544 $(5,190,485) -32%
FY 2015 FyYisipr $12,707,662 $17,282,496 $(4,574,834) -26%
FY 2011 - 15 $44,083,513 $63,707,220 | $(19,623,707) -31%

4 Per Annual Budget Caps ax set forth in the DSM Settlement: *The yearly DSM spending budget Tor the plan for the
first two years (FY 2011 and FY 20§2) shall not exceed 1% of PGWs tolal projecied gross intrastate operating
revenues... The annual budgets for the remaining years (FY 2003, 1Y 2014 and FY 2015) shall be determined in
the annual reporting process deseribed in paragraph 24¢a) above, but in no event shall exceed the original level for
that year proposed by the Company in this proceeding.”
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Table 6 — Projected FY 2011-2015 Budgets with Portfolio-Wide Costs Allocated to Programs® (Nominal)

PROGRAM

FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2011-FY 2015
Enhanced Low Income Retrofit 53.459.820 £6.632.306 $8.266.828 58,399,808 58,532.897 $35.291.859
Residential Heating Equipment Rebates 566,181 $437.286 $5676.814 S1.112.085 S1.285.861 $3.578,226
Commercial and Industrial Retrofit Incentives $8.907 $9,791 $317.984 $749.375 $1.571.854 $2.657.912
Commercial and Industrial Equipment Rebates $4,076 $31.342 $258.i23 $286.285 $602.506 $1.202.333
High Efficiency Construction Incentives $2.373 $17.210 $148.402 $151.138 $379.711 $698.834
Comprehensive Residentiat Retrofit Incentives $2.221 $2.441 5101.486 $§213.368 $334.832 $6354,348
TOTAL PORTFOLIO $3,543,577 §7.150,575 59,769,640 510,912,059 $12,707,662 $44,083,513

Table 7 — Projected FY 2011 — 2015 Budgets with Portfolio-Wide Costs Separate (Nominal)

PROGRANM FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2011 - FY 20135
Enhanced Low Income Retrofit $2,885,303 $6.076.982 $7.338.827 $7.600,000 $7.600.000 $31.701.113
Residential Heating Equipment Rebates 546,396 $395,897 5611,057 $1,004.753 $1.145.520 $3.203.823
Commercial and Industrial Retrofit Incentives S- 543,768 $233,363 $255,956 $536.538 $1.069.645
Commercial and Industrial Equipment Rebates S- $13.640 5133,998 S134.475 $337.792 $619.905
High Efficiency Construction Incentives S- 5- $90.475 $191.875 $297,791 $580.142
Comprehensive Residential Retrofit Incentives 5- s- 5280.176 $670,000 $1,400.000 $2.350.176
Portfolio-wide Costs $611.678 §620.288 $881.743 $1.055.000 $1.390.000 $4.558.709
TOTAL PORTFOLIO $3,543,577 $7,150,575 $9,769.640 510,912,059 $12,707.662 S44,083,513

3See Appendix F for budgets in Constant 2009 § for comparison
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2. Savings

a) Gas savings

Table 8- Natural Gas Savings from Inception through February 2014

Program

Enhanced Retrofit

Incremental Net Arinual.
_Gas Savings (MMBtus/yr)

Incremental.Net Lifetime -
Gas Savings (MMBtus). _

171,468.2 5,003,817.8

Residential Heating Equipment Rebates 30,236.4 2,788,173.3
Comprehensive Residential Retrofit Incentives 1,544.7 467,012.1
| High Efficiency Construction Incentives (Residential) 655.1 132,001.5
Residential Total 203,904.4 8,391,004.7

Commercial and Industrial Retrofit Incentives 5.320.8 552,233.8
Commercial and Industrial Equipment Rebates 4,931.6 472,308.3
| High Efficiency Construction Incentives (Nonresidential) - -
Non-residential Total 1(,252.3 1,024,542.1

PORTFOLIO TOTAL 214,156.8 4,543,558.8

Table 9 - Projected Natural Gas Savings for FY 2015

Program

Incremental' Net Andual

_Gas Savings {MMBtus/yr) |

‘lncremental Net Lifetime
Gas Savings (MMBtus)

Enhanced Low Income Retrofit 55,315.7 1,106,314
Residential Heating Equipment Rebates 20,125.3 431,726
Comprehensive Residential Retrofit Incentives 17,665.1 453 687
| High Efficiency Construction Incentives (Residential) 1,864.7 34,228
Residential Total 94,970.8 2,025,955

Commercial and Industrial Retrofit [ncentives 8,169.2 150,986
Commercial and Industrial Equipment Rebates 10,055.6 156,424
| High Efficiency Construction Incentives (Nonresidential) 1,864.7 34,228
Non-residential Total 20,089.5 341,638

PORTFOLIO TOTAL 115,060.4 2,367,594




Figure 1 — Projected Annual Gas Sales Reductions Due to Activity from FY 2011 through FY 2015
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The projections in Figure 1 show the projected effect in a given year from DSM activity occurring in FYs 2011 through 2013, The
reduction in sales increases as program activity ramps up, leveling off after FY 20135, and then gradually falling as measures reach the
end of their lifetimes. These projections were developed using individual measure savings calculations and measure lifetimes (as
documented in the attached PGW Technical Reference Manual) and penetrations for each measure during the portfolio’s activity
period FY 2011 through FY 2015. The gas sales reductions in Figure 1 account for the time difference between when the measure is

installed and when a full year’s worth of reductions are accrued by shifting annual savings forward by six months. For the values in
Figure 1 please see Appendix G.



b) Non-Gas Savings

Table 10—Non-Gas Savings from Inception through February 2014

PROGRAM

Demand Savings | Savings (Million

(kW)

Enhanced Low Income Retrofit 18300 42.023.0 [%] 7.9
Residential Heating Equipment Rebates 138.0 FXirY) 0.0 0.0
Comprehensive Residential Retrofit Incentives 190 571.0 0.0 (1]
High Efficiency Construction Incentives - Residential 43 119.3 1.7 45
Residentia! Total 1,999.1 46,085.3 701.3 12.4

Commercial and Industrial Retrofit Incentives 722 1.454.3 8.7 24
Commerical and Industrial Equipment Rebates 0D 049 00 0.
[High Efficiency Construction Incentives - Nonresidential 0.0 0.0 0.0 00
Commercial & Industrial Tota) 72.2 1,454.3 6.7 2.4

Total Portfolio 2,071.3 47,539.7 708.1 14.9

Table 11-Projected Non-Gas Savings for FY 2014

INCREMENTAL NET| INCREMENTAL NET | TNCREMENTAL

* : = Ef bt b NET-ANNUAL

UAL _ LIFETIME SUMMER PEAK

"t _ELECTRICITY | ELECTRICITY DEMAND VA
_SAVINGS (MWh) | SAVINGS (MWh) | gavrigs (kw).

Residentlal Heating Equipment Rebates 162.3 32487 00 0.0
Comprehensive Residential Retrofit Incentives 2086 0.0 oo 02
High Efficlency Construction Incentives - Residential 50 14,1 09 0.0
I Residential Total 1,049.2 18,856.7 2112 28
Commercial and Industriai Retrofit Incentives 93.9 2,004.7 0.0 22
Commerical and Industrial Equipment Rebates 0.0 0.0 0.0 1.0
High Efficiency Construction Incentives - Nonresidential 50 144,1 0.0 0.0
Commercial & Industrial Total 98.9 2,138.8 Q.0 3.2
Total Portfolio 1,148,1 19,005.5 211.2 5.7
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3. Cost-Effectiveness

a. Results to date

IFrom inception through February 28, 2014, the EnergySense portfolio shows a TRC BCR
of 1.17, and a Present Value (“PV™) of Net Benelits ol $3.8 million (2009 dollars). The
portlolio has had a slower than anticipated ramp-up period, but trends to date demonstrate
stcady improvement in terms of BCR and PV Net Benefits through the latest year of
program activities. This year’s results demonstrate an 8 percent improvement in BCR and
250 percent improvement in Net Benefits.

The Enhanced Low Income Retrofit (“ELIRP™) program has been the lead program in
PGW’s DSM portlolio, representing 80 percent of all portfolio spending to date. The
ELIRP program now demonstrates a cumulative BCR of 1,23, with a trend of continued
improvement.

The Residential Heating Equipment Rebate (“REIER™) program has also been cost-
cltective so far, with a BCR of 1.71; however, the program continues to expericnce lower
than anticipated participation levels, which has resulted in relatively low PV Net Benefits
to date. RHER participation is also trending upwards, although not as quickly as past
predictions,

On the non-residential side, the Commercial and Industrial Equipment Rebates (“CIER™)
program has likewisc shown strong cost-cllectiveness accompanied by small net benefits
due to low participation. Initial program participation has begun lor commercial boiler
rebates within the CIER program. Near the end of the reporting period PGW has begun to
see a few rebates for efficient kitchen equipment.

The Commercial and Industrial Retrotit Incentive (“CIRI?) has provided incentives for
scven projects with incentives totaling over $230,000. PGW continues to cultivate the
development of non-residential retrofit projects.

The High Efficiency Construction Incentives (“HIEECE?) program has provided its first
incentive for a multifamily property and is working with a number of other projects that
arc anticipated to close by the end of FY 2014,

The Comprehensive Residential Retrofit Program (“CRRI7), now rebranded as Home
Rebates, has continued its ramp-up process, and is now working with five contractors to
deliver market-rate retrofits to non-low income residential customers. As of February 28,
2014, there have been over 200 audits and nearly 60 completed jobs. FY 2015 will build
on this ramp-up period in further increasing program capacity through the use of
expanded marketing tactics and inclusion of additional program contractors. A DSM
Phase 11 extension would then be based on and benefit from this projected momentum, in
developing a full-scale retail residential retrofit market.
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Overall EncrgySensc portiolio cost-cffectiveness will continue to trend upwards towards
targeted levels as ELIRP performance continues to improve and nct benefits continue 1o
grow with higher participation in other programs. Thesc individual programs’ cost-
clicctiveness will be discussed in greater detail in the respective scctions below.



Table 12—Cost-Effectiveness Results from Inception through February 2014 (200958)%

Total Resource-Cost Test

% Of Total

Program PV of PV of Net PV of

hanced Low Incoe Retroﬁt

Benefits

PV of Costs

_ Benefits

Benefits

$21,637,066 $17,523,808 $4,113,258 1.23 81% 76%

Residential Heating Equipment Rebates $3,626,059 $2,114,643 $1,511,416 1.71 13% 9%
Comprehensive Residential Retrofit Incentives $235,902 $530,600 $(294,698) 0.44 1% 2%
| High Efficiency Construction Incentives (Residential) $88,413 $125,916 $(37,502) 0.70 0% 1%
Residential Total $25,587,441 $20,294,968 $5,292,473 1.26 95% 88%
Comimercial and Industrial Retrofit Incentives $691,713 $525,383 $166,330 1.32 3% 2%
Commercial and Industrial Equipment Rebates $593,238 $189,128 $404,110 3.14 2% 1%
| High Efficiency Construction Incentives (Nonresidential) 8- $- $- 0% 0%
Non-residential Total $1,284,951 $714,511 $570,440 1.80 5% 3%
Portfolio-wide Costs $- $2,037,720 $(2,037,720) - 0% 9%
PORTFOLIO TOTAL $26,872,392 $23,047,199 | $3,825,193 1.17 100% 100%

Program

Eanced Lo lnome Retrofit

PV of Benefits

Gas AdministratoF Test

PV 6f Costs

PV o_f Net
Benefits

% Of Total

PV of

| Benéfits

$18,087,140 $17,523,808 $563,332 1.03 79% 80%

Residential Heating Equipment Rebates $3,463,749 $1,243,815 $2,219,934 2.78 159% 6%
Comprehensive Residential Retrofit Incentives $198,006 $394,745 $(196,740) 0.50 1% 2%
| High Efficiency Construction Incentives (Residential) $60,659 $106,123 $(45,464) 0.57 0% 0%
Residential Total $21,809,553 $19,268,491 $2,541,063 1.13 95% 88%
Commercial and Industrial Retrofit Incentives $435,313 $333,111 $102,202 1.31 2% 2%
Commercial and Industrial Equipment Rebates $593,238 $158,988 $434,250 3.73 3% 1%
| High Efficiency Construction Incentives (Nonresidential) 3- $- 3- 0% 0%

6 As described in PGW's FY20111 DSM Implementation Plan, the TRC cost-effectiveness test is the primary test used in determining DSM programs’ cost-
effectiveness. However, PGW also includes the Gas Administrator cost-effectiveness test to provide another perspective on program cost-effectiveness based

on utility system costs and benefits.
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Non-residential Total $1,028,551 $492,099 $536,452 2.09 5% 2%
Portfolio-wide Costs $- $2,037,720 $(2,037,720) - 0% 9%
PORTFQLIO TOTAL $22,838,105 $21,798,310 $1,039,795 1.05 100% 100%
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Figure 2 — Cumulative Monthly TRC Net Benefits by Program

Cumulative PV of TRC Net Benefits (2009$)
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b. Projected Performance

Table 13-Projected Cost-Effectiveness Results FY 2011 — FY 2015 (20095)

Program

Enhanced Low Income Retrofit

PV Benefits

Total Resource

PV CoSts

$26,134,841

PV Net
Benéfits .

1.25

% of 'I_”ofa;l'_

PV
Bethiefits

$32,660,547 $6,525,706 69% 63%

Residential Heating Equipment Rebates $7,008,786 $4,486,599 $2,522,187 1.56 15% 11%
Comprehensive Residential Retrofit Incentives $3,363,126 $4,585,344 ${1,222,219) 0.73 7% 11%
| High Efficiency Construction Incentives (Residential) $368,732 $307,823 $60,909 1.20 1% 1%
Residential Total $43,401,191 $35,514,607 $7,886,584 1.22 92% 86%

Commercial and Industrial Retrofit Incentives $1,858,114 $1,275,619 $582,495 1.46 4% 3%
Commercial and Industrial Equipment Rebates $1,543,498 $602,901 $940,597 2.56 3% 1%
| High Efficiency Construction Incentives (Nonrésidential) $368,732 $307,823 $60,809 1.20 1% 1%
Commercial & Industrial Total $3,770,344 $2,186,343 $1,584,001 1.72 8% 5%

Portfolio-wide Costs $3,724,008 $(3,724,098) n/a 0% 9%
Total Portfolio $47,171,535 $41,425,048 $5,746,487 1.14 100% 100%

Prograim

ce Low IncomRet:roﬁt

PV Benéfits

$27,136,602_

PV Costs

" $26.134 841

Gas Administrator

PV Net

"_Benefits

‘j"{o of fai:q |

PV

| Benerits. |

PV

$1,001,761 1.04 68% 72%

Residential Heating Equipment Rebates 56,566,094 $2,567,277 $3,098,817 2.56 16% 7%
Comprehensive Residential Retrofit incentives $2,932 127 $1.825,828 51,108,299 1.61 7% 5%
| High Efficiency Construction Incentives (Residential) $264,483 $230,852 533,632 1.15 1% 1%
Residendal Total $36,899,307 $30,758,798 $6,140,508 1.20 92% 85%

Commercial and Industrial Retrofit Incentives $1,330,115 $842,006 $488,109 1.58 3% 2%
Commercial and Industrial Equipment Rebates $1,492,661 $493,275 $999,387 3.03 4%, 1%
High Efficiency Construction Incentives (Nonresidential) $264,483 $230,852 $33,632 1.15 1% 1%
Commercial & Industrial Total $3,087,260 $1,566,132 $1,521,128 1.97 8% 4%

Portfolio-wide Costs $£3,724,008 $({3,724,098) nfa 0% 10%
Total Portfolio $39,986,567 $36,049,029 $3,937,538 1.11 100% 100%




The cost-effectiveness projections reported here incorporate actual activity for FY 2011, FY 2012, FY 2013, and FY 2014 through
February 28, 2014, as well as estimated-actuals for the remainder of FY 2014 and revised projections for FY 2015 from this plan. The
main changes in net benefits are due to:

o Slower than expected ramp-up in program activity for market rate programs.

o Revised participation assumptions for RHER and CIER that significantly drop program participation levels, budgets, and gas
savings.

e Revised program savings from inception to-date for CIER due to a corrected calculation error that resulted in underestimated
savings for commercial-sized boilers.

o Updates to deemed savings values for RHER and CIER based on evaluated savings for RHER.

e Updated assumptions for HECI, CIR], and CRRI projects based on additional research and actual projects in the program
pipelines.

Table 14 presents an alternative evaluation by expanding the cost-effectiveness analysis of projected portfolio performance to include
the additional value estimated by Resource Insight for the combined effects of reduced gas prices, gas price risk, and carbon
emissions. These results should be compared to Table 13, since, in addition to the standard benefit estimates generally used in

Pennsylvania, PGW is also quantifying the value of three sources of real economic value to PGW and Pennsvlvania utility ratepayers
trom gas DSM savings:

. Reductions in future gas prices caused by DSM reductions in market demand.
. Reductions in gas supply and price risk as a result of lower PGW system gas demand
. Avoided societal costs of greenhouse gas emissions due to reduced gas consumption.
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These additional sources of value amount to an additional $16 million in 2009 present worth.? Additional details on how values for
demand-reduction-induced price effect (“DRIPE™) and CO: were developed can be found in Appendix B.

Table 14 - Projected Cost-effectiveness Results for FY 2011 — 2015 (including value of DRIPE and CO2)

Program

Enhanced Low Income Retrofit

PV Benefits

Total Resource

_ PV Net
Benefits

1.66

% of Total

PV Benefits

PV Costs

63%

$43,492.149 $26,134,841 $17,357,308 69%
Residential Heating Equipment Rebates $9,505,545 54,486,599 $5,018,948 212 15% 1%
Comprehensive Residential Retrofit Incentives $4,646,474 $4,585,344 $61,130 1.01 7% 11%
| High Efficiency Construction Incentives — Residential $477,051 $307,823 5169,228 i.55 1% 1%
Residential Total | $58,121,219 | $35,514,607 | $22,606,612 1.64 92% 86%
Commercial and [ndustrial Retrofit Incentives $2,457,064 $1,275,619 $1.181,445 1.93 4% 3%
Commercial and Industrial Equipment Rebates $2,094,844 $602,901 $1,491,943 3.47 3% 1%
| High Efficiency Construction Incentives - Nonresidential $477.051 5307.823 $169,228 1.55 1% 1%
Commercial & Industrial Total | $5,028,958 $2,186,343 $2,842,616 | 2.30 8% 5%
Portfolio-wide Costs 53,724,008 $(3,724,098) n/a 0% 9%
Total Portfolio | $63:150,177 | $41,425,048 | . $21,725,129 | 1.52 100% 100%

7 Approximately $1.3 million of the $10 million in additional benefits comes from DRIPE. The remaining $8.7 million in benefits acerue from avoided CO2

emissions.




D.

Plan Development

This Plan updates information provided in previous Implementation Plans, outlines
progress that has been made to date in FY 2014, and provides details on projected
program activitics in I'Y 2015,

The following material changes were made to PGW’s DSM Plan to develop this Tifth
Year Implementation Plan and to ensure compliance with the approved sctilement.
Additional details are provided in the relevant sections of the Plan.

I.

Portfolio-wide changes

Avoided costs for natural gas were updated based on latest available data.
Avoided costs were higher for the near future but dropped slightly in after 2031.

Avoided costs for electric energy and capacity were updated based on values from
relevant Act 129 Plan electric energy and capacity projections.

The nominal discount rate used for cost-effcetiveness analysis was updated to
4,98 pereent from 4.94 percent in FY 2014 to reflect PGW’s latest actual cost of
capital.

The Technical Reference Manual (“I'RM?”) was further developed and updated to
address [indings from recent evaluations and new measurcs that will be included
in I'Y 2015. The updated TRM can be found in Appendix J. PGW plans on
implementing this updated TRM beginning on June 1, 2014 in order to begin
utilizing new savings formulas informed by thc RHER Impact LEvaluation as soon
as possible. This implementation will take effect for all new applications received
alter June 1, 2014, with the exception of CIER commercial [ood service
equipment measure modifications, removals and additions, which will go into
clfect beginning in I'Y 2015.

Marketing budgets for individual programs werc combined into one portlolio-
wide line item Lo represent the portfolio centered marketing campaign launched in
FY 2014.

2. Program-specific changes

ELIRP

8 pico Pragrim Years 2013-2015 ACT |29 — Revised Phase 1 Energy Efficiency and Conservation Plan. January 24, 2013, Exhibit

Nao, 2
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e Projections were updated to reflect current cost of savings and the weighted
lifetimes, which were higher than initially assumed. In order 1o maintain budget
levels, projected savings and participation amounts were lowered very slightly,

o The TRM entry for residential heating pipe insulation was updated into to
properfy cap the amount of achievable savings based on the limited effectiveness
of the measure beyond certain lengths.

RHIR
o [uture targeted participation levels were reduced basced on aclual activitics to
date. This resulted in lower participation than the previous plans.

o Incentives for boilers will be lowered to $1,500 and new incentives of $1,700 will
be added for combi-boilers.

o Savings and incremental costs were updated for residential sized heating units
bascd on cvaluation results that found lower than predicted savings.

!
—
P—
-~
—

The initial findings of the evaluation market study have informed new tactics that
will increase participation through simplified processes and additional program
resourccs.

o Project, costs, savings, and participation were updated based on current program
experience and the program’s current pipeline of projects.

o Marketing plans were updated to bolster program participation.

o A ncw incremental cost study has resulted in a modificd incentive strategy for
commercial food scrvice equipment; commercial ovens and griddles werce
removed from the program due to revised cost-cffectiveness results.

o  PGW will add two new rebates for Commercial & Industrial Domestic Hot Walter
heater and Steam Traps

e Savings lor Y 2013 were updated to reflect a calculation error that resulted in
undercounted savings.

e New, simplificd, applications were launched for single family homes and small
multi-family buildings to increase program participation and program cost-
cltectivencess.
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E.

Projections have also been updated to reflect the current conditions for the new
construction and gut rehabilitation markets.

Project costs, savings, and participation were modificd to be based on past
activily. Participation projections were scaled back, while individual project cost-
cflectiveness and conversion rates remained relatively similar to plans from FY
2014,

Marketing budgets were rolled up to portfolio-wide costs, however much of the

marketing activity planned for F'Y 2015 is aimed at increasing awareness of the
Home Rebates program and getting customers to have energy audits performed.

Coordination Activities

PGW continually seeks 1o coordinate DSM Portlolio efforts as much as possible with
other organizations and programs in order to leverage existing resources and avoid lost
opportunitics and duplication of services. Coordination activitics to date include:

PGW has partnered with Philadeiphia Workioree Investment Board and the
Philadelphia Workforce Development Corporation through PA Carcerlink
Philadelphia to connect local unemployed workers with weatherization training
programs and then to employment with PGW?s ELIRP CSPs. To date, PGW
CSPs have hired 21 local, unemployed entry-level workers through this
partnership. PGW has cstablished a similar parinership for the CRRI program.

PGW has partnered with the Philadelphia Health Department’s (“PDPH™) Green
& Healthy Homes and Lead Poison Prevention Programs. The PDPH programs
trcat health, safety and structural issues, similar to those that frequently prevent
ELIRP weatherization work. Through this partnership, PDPI and PGW sharc
program information {o identily project coordination opportunities. In total, five
homes have been treated through both programs, resulling in a savings of 3,945
mmbtu. Healthy Homes spent over $25,000 in these homes remediating issucs
including moisturc and mold, lead, carbon monoxide, which then allowed PGW to
spend a total ol $17,200 in weatherization. Early barriers impeding initial
coordination efforts have been identificd; increased project coordination activitics
are expected as a result.

PGW established a partnership with Habitat for Humanity’s Home Repair and
Weatherization program in February, 2014. Habitat's program focuscs on
individual neighborhoods and provides weatherization and structural repairs to
support housing revitalization. Under this arrangement, PGW and Habitat will
coordinate to identily customers enrolled or cligible for both Habitat's Home
Repair and Weatherization Program and ELIRDP. These projects will allow Habitat
to perform primarily health, safety and structural issues, which will allow
additional opportunities for PGW to further weatherize homes.
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PGW has worked with Pennsylvania Flousing Finance Agency (“PHFA”) in
targeting multifamily weatherization projects specilically. PHEFA provides
funding assistance for multifamily encrgy-cfficiency projects through their Smart
Rehab program, which can be combined with PGW?s LinergySense rebates to
further encourage these projects. PHFA also administers federal funding through
the Low Income Housing Tax Credit program. Many allordablc housing Facilitics
usc this funding lor building upgradcs, including energy cfficiency measures.

The City of Philadelphia enacted the Philadelphia Benchmarking Ordinance in FY
2014. PGW partnered with the Mayor’s Officc of Sustainability and the Energy
Efficiency Green Buildings Hub in FY 2013-2014 to conduct outreach 1o
commercial property owners impacted by the legislation. PGW expects to expand
its outreach to these building owners to in FY2015 when the building
benehmarking data is made public.

PGW has established a partnership with the Keystone HELP program, which
offers low-interest loans for qualified residential encrgy efficiency projects. PGW
and Keystone HELP have also developed co-branded marketing materials to
advertise the benefits of both HELP loans and PGW’s EnergySensc rebates.

In an cffort to promote the PGW CIER commercial food service rebates for
ENERGY STAR rated equipment, PGW became an ENERGY STAR Energy
Efficiency Program Sponsor in I'Y 2012. This partnership has allowed PGW to
stay up-to-date with ENERGY STAR activitics, and will allow it to be included in
its national registries of rebates and incentives.

PGW has parinered with the Green Stormwater Initiative (“GSI”) to collaborate
on outreach to large facility owners that arc impacted by the City of
Philadelphia’s storm water management regulations, Storm water management
projects may be combined with energy efficiency retrofits to address multiple
needs and provide positive cash flow for projects that would otherwisc just
address one issue. PGW plans to collaborate with the GSI on outreach activitics,
including a combined event for commercial properly owners.

Cross-promotional opportunitics and project coordination activitics have taken
place with other energy-cfficiency programs, most notably Encrgy Works.

PGW has partnered with the Clean Air Council in applying for grants in order to
ready certain housing stock in some of the poorest neighborhoods of Philadelphia
for PGW’s ELIRP weatherization services. The partnership sought external grants
to lund the pre-treatment of existing structural, health, and safety issucs that are
preventing ELIRP work from proceeding. Additionally, the partnership sought to
provide ongoing education services to ensure the lasting impact of PGW's
weatherization services for Philadelphia’s low income households. Unfortunately,
no grant [unding has been awarded to date. However PGW will continue seeking
this partnership opportunity.

PGW was a partner on a State-wide Committee, chaired by the National Housing

Trust, the Pennsylvania Utility Law Project, and the Pennsylvania Housing
Finance Agency, on increasing Multi-Family Weatherization in Pennsylvania.



o  PGW directs CSPs to provide information on other relevant encrgy cfficiency
programs at the time of service delivery (o occupants or property owners. This
includes information about additional PGW programs as well as other local, state,
and federal programs and resources.

F. Evaluation, Monitoring, and Verification

i) Planning and Reporting

PGW will continue to provide Annual Reports and Annual Implementation Plans in
accordance with previous plans.

ii) Quality Control

PGW will continue 1o maintain and establish a DSM Portfolio team to provide overall
program management, emphasize funding level requirements, and coordinate program
delivery with other utilities and energy efficiency programs.

The Company will continuously monitor the program results, and, when neccessary,
program managers will modify the delivery of program services to meet changing
customer and market conditions. Included in this oversight is the monitoring of vendor
performance, customer satisfaction, and market responsivencss.

iii) Data Management

PGW initially launched the data tracking system in January, 2011 and continues to refine
the system to maximize utility. As the Company implements the rest of the DSM
portfolio, the databasc will be expanded to aid in data management and analysis for those
programs.

iv) Evaluations

In the past year, PGW has completed third-party Impact FEvaluations on the following
programs:

o The ELIRP Impact Evaluation was completed on the calendar year 2011
cvaluation period, finding that the program achicved actual gas savings greater
than initially projected by PGW; and attained cost-citectiveness'in this launch
year with a BCR of 1.08. Further lindings and next steps arc discussed in the
ELIRP program section below.

o The RHER Impact Evaluation was completed on the launch year cvaluation

period, running from April, 2011 through August, 2012, finding that the gas
savings were not as great as initially projected, demonstrating a need for updating
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calculation assumptions. IFurther findings and next steps are discussed in the
RHER program section below.

PGW is planning on performing the following impact evaluations in FY 2015:

o The CIRI Impact Evaluation is currently underway, and is scheduled to be
campleted by the end of FY 2014, '

o  The CIER & HECI Impact Evaluations are scheduled to take place in FY 2015
based on Y 2013 activity.

o The CRRI Impact Evaluation is scheduled 1o take place in I'Y 2016 based on Y
2014 activity.
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G. Key Assumptions

i)

as part of the detailed program design process in July 2010, and has provided updated

Avoided Costs

PGW has updated its assumptions for the natural gas commodity portion of avoided costs

studies annually as part of all Implementation Plans to date.? The updated avoided costs

went up approximately 6.8 percent in real terms compared to the previous year’s

estimates. Costs for all periods analyzed went up approximately 6 to 7 percent. Table 15

shows the average change in projected avoided cost over various time {rames.

Table 15 — Percentage Change in Avoided Costs between Plans

2013 - 2031

2013 - 2016

March 2012 to March 2014

Space Water,
Heating | 'Baseload | . - Heating
March 2013 to March'2014, R
2013 - 2016 7.0% 7.7% 7.5%
2017 - 2021 6.1% 6.6% © 6.5%
2022 - 2031 7.0% 6.4% 6.6%
6.8% 6.7%

6.7%

12.4%

2013 - 2031

March 2011 to March 2014

14.9% 11.2%
2017 - 2021 6.3% 1.9% 3.2%
2022 - 2031 5.7% 1.4% 2.7%
7.8% 3.6%

4.9%

2013 - 2031

March 2010 to March 2014

2013 - 2016 2.6% ~11.9% -7.7%
2017 - 2021 -11.4% ~23.0% -19.7%
2022 - 2031 -10.0% ~18.9% -16.4%

-7.7% -18.5% -15.4%

-11.3%

2012 - 2016 3.8% ~16.0%

2017 - 2021 -7.6% ~22.2% -18.0%
2022 - 2031 -5.2% ~17.3% -14.0%
2013 - 2031 -3.9% -18.3% -14.5%

September 2009 to March 2014 '

2012 - 2016 -16.7% -29.6% -26.0%
2017 -2021 -21.7% -32.6% -29.5%
2022 - 2031 -22.6% -30.9% -28.6%
2013 -2031 -21.1% ~-31.1% -28.3%

g ., . - - .
Y See Appendix B lor table of updated avoided costs
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Resource Insight also updated PGW’'s avoided costs for clectric encrgy used in the TRC
test. Updated avoided electric cost values were derived from PECO’s Revised Phase 11
energy LEfficicney Conservation Plan. Average clectric energy avoided costs went up
38%, whilc average avoided capacily costs went up 2 percent.

PGW has also provided an alternative, expanded scope of Resource Insight’s analysis of
avoided costs to estimate the economic value of wholesale price reduction caused by
demand reductions resulting [rom energy-clficiency improvements. These demand
reduction induded price effects of natural gas DSM reflect the same market dynamics as
the swings in gasoline prices that result from scasonal and sccular variation in gasoline
demand. Natural gas DRIPE varies over time and scope of the analysis. RI's estimate of
gas DRIPE for Pennsylvania ranges from $0.13 to $0.37 per MMBtu (in 2013 dollars).
This analysis was provided in the FY 2014 Implementation Plan and has been included
again. The analysis was reexamined recently by Resource Insight, and no updates were
found 1o be required

Resource Insight also provided current estimates of the long-run value of reduced
greenhouse gas cmissions resulting from gas DSM as detailed in Appendix B3.

The avoided costs components of DRIPE and greenhousc gas emissions are not reflected
in Table 15 above. However, the values are reflected in Table 14 in order to show the
impact from these additional considerations.

ii) Benefit-Cost Analysis

The cost-cffectiveness results reported in this plan were calculated using standard
industry practice for conducting the TRC and Gas Program Administrator tests for cost-
cifectivencess.

The analysis used a real discount rate (“RDR”™) of 2.92 percent. The RDR was calculated
using assumptions of a nominal discount rate (“NDR™) of 4,98 percent and a future
inllation ratc ol 2.0 percent. The intlation assumption has remained constant, while the
nominal discount rate has been updated to reflect PGW’s true average weighted cost of
capital.

iii} Technical Reference Manual

PGW has prepared the FY 2015 version of its TRM, which is included as Appendix J.
The primary source of information for the TRM is other utilitics’ gas DSM programs,
with regional adjustments where appropriate. Additionally, PGW is beginning to
incorporate revisions based on the actual gas savings determined through the program
third-party Impact Evaluations. Sources for all measure characteristics are documented in
the TRM.

30



The TRM liled with this I'Y 2015 Implementation Plan also includes the folfowing
updates:

o  Waler heating pipe insulation, within the ELIRP and CRRI programs, has becn
limited to vertical piping of both cold/hot feeds directly above tank, limited at a
maximum length of to six fect.

e [Equivalent full load heating hour (EFLH) assumptions have been adjusted
downwards to reflect evaluation results and variations in building types in both
the RHER and CIER programs.

o Hcat loss tables were expanded for hccmng, plpL insulation measure in ELIRP and
CRRI to handle cases where insulation 1s going on hot waler distribution as well
as steam distribution space heating systems.

o  Updates were made to commercial kitchen equipment based on the latest
ENERGY STAR® requirements.

o New cntries have been added for the following measures

o Residential combination space and domestic hot water heating boilers
o High elficiency windows

o Steam traps

o Commercial domestic hot water heating

The TRM will continue to be updated as technical information changes or new
information becomes available.
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II. Program Plans

This section provides details on completed and planned implementation activities in FY
2015 for all six DSM programs comprising PGW’s EnergySense Portfolio:

The Enhanced Low Income Retrofit Program (CELIRP™)

The Residential Heating Equipment Rebate Program (“RHER™)

The Commercial and Industrial Retrolit Program (“CIRI™)

The Commercial and Industrial Equipment Rebate Program (“CIER™)
The High Efficiency Construction Incentive Program (“HECI™)

The Comprehensive Residential Retrofit Incentive Program (*CRRI™)

o o o & ¢ o

A. Enhanced Low Income Retrofit Program

i} Program Description

The Enhanced Low-Income Retrofit Program secks to provide cost-effective energy
savings lo low-income customers who participate in PGW’s Customer Responsibility
Program (“CRP™). A secondary goal of the program is to reduce the overall long-term
cost of the CRP as paid by all firm customers. The program secks to achicve these goals
and make customers’ homes more cnergy efficient and comfortable by:

o Repairing or replacing older and less energy clficient heating systems as
feasible
o Providing comprehensive weatherization services as feasible

e [ducating customers on ways to reduce their cnergy use along with basic
health and safety information

e Raising awareness of encrgy conscrvation and encouraging the incorporation
of energy saving bechavior

o Targeting high-usc customers to maximize impact and increasc cost-
elfectivencss
o Streamlining the delivery mechanism through the use of implementation
contractors
The program replaced the Conservation Works Program (“CWP”) as the Company’s
Low-Income Usage Reduction Program (“LIURP”) and was launched in January of 2011.

ii) Costs, Savings and Benefits

As of February 28, 2014, ELIRP has been treating customer houses for slightly over three
full years. A surmary of results is presented in the tables below.
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Table 16 - ELIRP Impacts from Inception to February 14,2014

Actual Results
{Inception to 2/28/2014)
PARTICIPATION
Closed Cases — Full 4,040
Closed Cases - Limited 1,866
Customers with Installations 5,906
COSTS
Measure Installation Costs $15,414,789
Administration and Management 537,477
Marketing and Business Development S-
Contractor Costs $4,826,499
Inspection and Verification $103,192
Evaluation $72,088
Utility Costs '$20,454,045
Participant Costs S-
Total $20,454,045
BENEFITS
Net Annual BBtu 171.5
Net Lifetime BBtu 3,589.2
Net Annual MMBtu / Customer 29.03
Weighted Lifetime {years) 209

Program Costs
PGW spent 98 percent of its budget for FY 2013, and PGW belicves that ELIRP is now

operating at expectled levels

Program Savings

ELIRP continues to perform comprehensive weatherization projects on high users
enrolled in PGW’s Customer Responsibility Program. On average, ELIRP projects arc
saving 29 MMBtus, an average of’ 14 percent savings per home. Homes that reccive a
morc comptehensive treatment are achieving 34 MMBtus, 18 percent of usage. The “core
measures” treatment (programmable thermostats, pipe-wrap, and low-flow device
measures), which are provided in homes with pre-existing issucs preventing
comprehensive weatherization projects, results in average savings of 9 MMBtus and 5
pereent of usage. Over two-thirds of participants are recciving comprehensive treatments.

Program Cost-Effectivencss o Date

ELIRP cost-effectiveness has continued to improve since inception. Currently, ELIRP
has generated TRC benefits with a present value of $21.6 million (2009 dollars), against
the present value costs PGW incurred of $17.5 million (2009 dollars), for a present value
ol net benefits of $4.1 million (2009 dollars) and a BCR of [.23. Figure 4 shows how the
cumulative net benelits have amassed since implementation inception.




By the end of the five-year program plan, PGW expects ELIRP 1o generate $6.9 million
in PV net benefits, for a cumulative BCR of 1.26. This figure is approximately $1.3 more
than goals established 1 the I'Y 2014 1P, duc mainly to re-characterizing average project
estimates going Forward bascd on actual results achieved so far in FY 2014, Figure 4
shows the cumulative net TRC benelfits for ELIRP since inception.

Figure 4 — ELIRP Cost-elfectivencss over Time
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PGW has targeted two primary plans for further improving ELIRP cost-effectiveness:

A. Addressing Pre-treatment [ssues

Health, safety and structural issues, like damaged roofs, mold, asbestos, pests and other
issues have continued to prevent comprehensive home weatherization. Contractors are
unable to remediate these issues due to their costs, which would make job scopes cost-
ineffective. In these instances, contractors are installing the measures that they can cost-
effectively and safely install as part of Close Limited jobs. PGW has made modest
progress in treating thesc homes through partnerships with Healthy Homes and Habitat
for Humanity, described fully below, which allow partners to treat health and salety
issues so that PGW can focus on weatherization. Since these programs have unique
registration processes and serve a limited number of homes a year, these partnerships on
their own cannot provide a large scale solution to the issucs facing Philadelphia housing
stock, though PGW has developed a coordination model that can be expanded upon with
these organizalions and replicated with others. -
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3. Addressing Customer Refusals

As a condition of CRP, customers arc required (o accept the energy audit if they are
contacted by a CSP, though they have the opportunity to refuse individual measures.
Customers who refuse audits and ignore multiple CSP contact altempts are not only
violating their CRP, but arc ncgatively impacting cost-cifectiveness by requiring CSPs to
spend more effort on scheduling and wasted trips. PGW has designed a protocol based on
other Pennsylvania weatherization programs, in which formal letters are sent from PGW
informing customers that they may be taken off CRP if they do not accept the audit.

PGW has not yet implemented this protocol, but is currently collecting monthly lists from
CSPs of all audit refusals. PGW plans to implement this process in 2015, recognizing that
it will take considerable time and coordination among departments to properly automate
letters to customers and ensure that customers are not removed from CRP by error,

PGW believes that these activitics, in addition to ongoing program improvement
initiatives such as CSP evaluations and funding reallocations, will help further improve
the program’s cltectivencss.

Projections

In order to more accurately project future savings, PGW has made updates (o projections
based on actual activitics to date. Specifically, PGW has increased the average savings
and spending per project, while slightly lowering the cost per MMBLu of gas savings.
This has led to a deerease in the number of participants required to meet savings and
spending goals and an increase in projected benefits. .

The ELIRP program aims to scrve 1,781 customers in I'Y 2015, with associated
annualized gas savings of 55.3 BBius, or 30.8 MMbtu/customer. In IY 2015, the
program is projected 1o cost $7.6 million. The following table shows a breakout of
participation, costs, and savings.
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Table 17 - Projected ELIRP Impacts for FY 2015

Projected
{FY 2015)
PARTICIPATION
Open Cases nfa
Closed Cases - Full nfa
Closed Cases - Partial/Rejected n/a
Customers with Installations 1,795
COSTS
Measure Installation Costs 55,928,000
Administration and Management $30,000
Marketing and Business Development $-
Contractor Costs $1,482,000
Inspection and Verification $75,000
Evaluation $85,000
Utility Costs $7,600,000
Participant Costs -
Total $7,600,000
BENEFITS
Net Annual BBtu 55.3
Net Lifetime 8Btu 1,106.3
Net Annual MMBtu / Customer 30.8
Weighted Lifetime {years) 20.0

iii) Workflow

There are no updates to the ELIRP workflow.

iv) History, Ramp-Up Strategy and Milestones

PGW has maintained a semi-annual contractor performance evaluation and funding
reallocation cycle since Y 2011, Through six cycles, over $5.2 million has been
reallocated across the programs CSP’s or awarded as mid-year funding increcases based
on their refative performance based on two primary metrics: overall energy reductions
and cost-cffectiveness. Over time, this program design aspect, along with ongoing
inspections and mentoring, is credited as increasing program cost-cffectiveness on
average [rom $6.06 spent per lifetime MMbtu saved to $5.69.

Current contracts for all three ELIRP CSPs expire at the end of FY2014. As such, PGW
has relcased an RFP for CSPs who will begin services in September 2014, PGW also
intends to re-relcase an RIFP for ELIRP inspection and verification services within the
year.
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Further planned program updates resulting from the CY2011 ELIRP Impact LEvaluation
are discussed in the Evaluation section below.

v) Target Market and Program Eligibility

To be eligible for ELIRP customers must be currently enrolled in PGW?s CRP.
Additionally, PGW has targeted customers in the highest gas usage tiers.'? PGW added
two additional criteria for PGW’s second pool of prospective participants, developed in
August 201 1:

o Customer cannot have current arrears older than two (2) months

o Customer cannot have been treated under PGW’s recent CWP Pilot program
or have received ELIRP services within last two ycars

The first eriterion ensures that further PGW assistance, beyond CRP payment
subsidization, is only provided to those who have been paying responsibly and are up to
date on their affordable asked-to-pay-bills. The second criterion was added as an interim
policy to ensure the initial treatment of those who have not yet received comprchensive
weatherizatton scrvices from PGW. PGW is currently collecting data on the needs for
potential follow-up treatment for previously treated homes through ELIRP or the CWP
pilot, which will inform the development of a permanent re-treatment policy.

vi) Target End-use Measures

The majority of installations include air sealing and/or insulation in the basement and
attic as well as some low cost measures such as low How faucet acrators, low {low
showerhcads, and training on the use of programmable thermostats. Approximately one
third of comprehensively treated homes (68 percent of all closed cases) received a new
furnace or boiler. In homes where comprehensive treatment is prohibited due to poor
conditions (principally, health and safety and water issues) the CSPs install basic
measures, such as a programmable thermostat, pipe insulation, or a carbon monoxide
detector, as feasible.

vii) Incentive Strategy

There arc no updates to the incentive strategy.

10 The definition of “high users™ was expanded (o the top quartile, from the top quintile, due to CSP
leedback that some ol the very highest users had health, safety, and structural issues, beyond the scope
ol"this program, which made cost-clfective weatherization impossible. PGW has developed a process so
that ELIRP-cligible CRP high uscrs who have had health and salety treatinents performed by other
programs but were not assigned to ELIRP through the random selection process, may be manually
assigned to ELIRP CSPs.
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viii) Roles and Responsibilities

There are no updaltes to roles and responsibilities.

ix) Marketing Strategy

No marketing plan will be prepared for the ELIRP since services will be provided
automatically based on the cligibility criteria.

x} Coordination with other Programs

Program/Organization Description of Coordination

Pennsylvania

Department of PGW will be coordinating with DCED, as the overscer of the
Community & State WAP program, in selecting and potentially treating low-
Economic Development | income CRP households.

(DCED)




Program/Organization

Description of Coordination

Philadelphia Department
of Public Health Green
& Healthy Homes and
l.cad Poison Prevention
Programs

Through this partnership, PGW and Healthy IHomes share
dala about customers who are assigned in both programs.
Healthy Homes is able to treat many health, salety and
structural issues, which then allows ELIRP CSPs 1o
comprehensively treat homes they may not otherwise have
been able to. In total, five homes have been treated through
both programs, resulting in a savings of 3,945 mmbtu. PGW
spent a total of $17,200 in thesc propertics and Healthy
Homes spent over $25,000 to remediate issucs including
damp and mold growth, lead, carbon monoxide and other
issues. PGW identified 22 additional matching cases that are
either in assigned or open status. These arc in various stages
of progress, though PGW plans to have a portion of thesc
homes treated by the end of the ycar.

PGW initially found difficulty in coordinating cases with
Healthy Homes due to different procedures for case intake
and project work. A more “bottom-up™ approach was
developed to facilitate coordinated scheduling between the
respective schedulers and in-home contractors ol both
programs, with ELIRP CSPs taking the lead based on when
they could actually schedule audits.

Additionally, through this Green and Healthy Home Initiative
partnership, PDPH has offered to provide [ree trainings and
certifications in identifying relevant health and safety issucs
to PGW’s ELIRP CSPs. The hope is that this exposure to the
relevant issues can be a potential first step in developing a
more coordinated in-home partnership that can achicve
significant programmatic savings for all.

PA Carcerl.ink
Philadclphia

PGW has partnered with the Philadelphia Work force
Investment Board and the Philadelphia Workforee
Development Corporation through PA Careerlink
Philadelphia to connect local unemployed workers with
weatherization training programs and then onto employment
with our ELIRP CSPs. To date, PGW CS8Ps have hired 21
local, unemployed entry-level workers through this
partnership.
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Program/Organization

Description of Coordination

Clcan Air Council

PGW has partnercd with the Clean Air Council in applying
for a grant in order to ready certain housing stock in some of
the poorest neighborhoods of Philadelphia for PGW’s free
weatherization services. The partnership sought external
grants 1o fund the pre-treatment of existing structural, health,
and safety issues in order to qualify households to participate
in PGW’s ELIRP program. Additionally, the partnership
sought to provide ongoing education services to ensure the
lasting impact ot PGW’s weatherization services for
Philadelphia’s low income houscholds. Unfortunately, no
grant funding has been awarded to date, however PGW will
continue sceking this partnership opportunity.

Habitat for Humanity

Habitat for Humanity: PGW signed an agreement with
Habitat for Humanity in February 2014 to coordinale services
through their Home Repair and Weatherization Program.
Habitat's program focuses on individual neighborhoods and
provides weatherization and structural repairs to support
housing revitalization. Under this arrangement, PGW and
Habitat will share data as appropriate and identify customers
who arc cnrolled or eligible for both Habitat's Flome Repair
and Weatherization Program and ELIRP, Habitat and PGW
contractors will identify pre-treatment and structural issucs lor
Habitat to address, and PGW contractors will focus on
weatherization. Although no coordinated projects have been
completed Lo date, there are currently four homes identified as
assigned in both programs that offer potential for
coordination.

xi) Evaluation, Monitoring, and Verification

Inspections

PGW has continued performing and monitoring third-party QA inspections of ELIRP
homes, along with mentoring sessions for the CSP staff on specific issues. Additionally,
PGW, along with program implementation consultants, occasionally shadows field
inspections with cach of the three CSPs to observe the QA inspector’s performance and
understanding of the PGW program design.
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The following table shows the number of on-sile inspections and hours of mentoring
performed by PGW's third-party inspector for all CSPs. Overall, PGW inspected 7
pereent of comprehensive closed cases. Going forward, PGW intends to continue
targeting a 10 percent inspection rate of all Comprehensive Closed cases. PGW had
dirceted the program inspector to inspect a set percentage of Closed Limited cases as
well; however these inspections have offered a lack ol uselul data-points due to the
verified presence of pre-existing conditions limiting the amount of weatherization work
able to be perlformed. PGW will continue to perform random inspections of Closed
Limiled cascs to confirm findings to date, but at a reduced rate than previously
performed.

Table 18 - ELIRP Inspections and On-sitc Mentoring (Inception-to-date)

Fiscal Year Inspections l\:llé;l:;?::lfg
2011 44 22.5
2012 82 28.5
2013 131 23
2014* 66 4.75
Inception-to-Date 323 78.75

*Fivst six months of fiscal year

As part of the inspection process, PGW collected a scorecard for cach inspection. These
scorecards were used in the funding reallocation process, and to determine whether a
contractor needed additional inspections and/or mentoring. PGW has seen improvement
in contractor inspections, with the inspection score rising from 96 percent in FY 2013 to
97 percent for the first half of 'Y 2014. Points arc deducted occasionally for missed
savings opportunitics or applications without benefit, though no CSPs present cause for
concern or poor work patterns. PGW also stresses the importance of identitying and
properly addressing or reporting health and safety issues as warranted, and has directed
the ELIRP inspector to report any that are missed. CSPs have shown considerable
improvement in identifying these issues (such as CO readings), as point deductions in
2014 for health and safety deficiencies were issued at less than hall the rate they were in
2013.

Inn the past year, PGW has re-locused inspections in a more targeted manner to gather
specific data and identify trends in CSP work. [n addition to randomly sclected cases,
CSG now performs inspections on cases that are classificd by certain criteria (though still
sclected at random). These include cases with: high and low blower door percentage
reductions; high and low energy savings; cascs that receive air scaling but have a high
post blower door reading; cases that reccive heater replacements but no air sealing and
insulation; and other measure combinations. PGW has not yet received enough data on
these cases (o make any conclusions.

PGW is also cvaluating opportunitics to improve the ELIRP program through enhanced
QA and mentoring. One limitation of the current post-project-completion inspection
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model is that it offers little insight into how work scopes were developed. PGW is
considering opportunities for inspectors to shadow CSPs during the initial audit, and offer
mentoring and analysis ol the CSPs work scope to identify missced opportunitics and
other issues at that stage. PGW also intends to provide another formal CSP training event
this summer, similar to the one held at the program outset, lor all contractors sclected
through the current RFP process to build on lessons learned and to optimize contractor
performance.

IFinally, PGW is also considering revising the inspection scoring process in the coming
year. The inspection score is a metric used in the scorecard to evaluate CSPs and decide
funding allocations. The bi-annual scorecard awards a maximum of 25 points calculated
by averaging their scores (based on 0-100) and dividing it by tour. Sincc all CSPs have
greatly improved their scores since program launch, they regularly score over 20 points
and there is little distinction between CSPs, as demonstrated by the average inspection
score of 97 pereent provided above, PGW is considering updating these metrics to create
greater distinction and reward CSPs who perform the highest quality and safest work.

Data Collection

The CSPs provide PGW with ficld visit data by enlering information in PGW’s web-
based tracking system. PGW systematically reviews the data and works with contractors
Lo improve collection quality and reduce opportunitics for error. Through regular
meetings with the internal IT team and implementation consultants, PGW has improved
data quality by additional field level validation, improving dcfault valtes, and
streamlining data cntry screens. PGW develops reports based on CSP activity and
regularly performs quality assurance to verify that cnergy savings calculations are
accurate and based oft CSP activity, and duplicate data is not present. PGW will continue
to perform quality assurance to maintain the integrity of ELIRP program data.

As discussed in the coordination section, PGW has spoken with multiple nonprofits and
community development corporations about partnership opportunities to address health
and safety issues. As PGW develops new partncrships, it is identifying updates to its
database that will allow CSPs and partner organizations to better share case data.

Reporting
There are no updates to planned reporting for the ELIRP.

Evaluation

PGW has completed the third-party ELIRP Impact Evaluation on.Calendar Year 2011
program activitics, including analysis of actual gas usage reductions. This evaluation
found that the program achieved actual gas savings greater than initially projected by
PGW; and attained cost-cffectiveness in this launch ycar with a BCR of 1.08.

On average, the program achieved annual savings of 26.2 mcf per home treated, or 12.7
pereent compared to pre-usage, across all closed cases. These savings are 30 percent
larger than the 20.2 mcf savings initially projected by PGW. Additionally, these ELIRP
savings represent a 37 percent increase over the 19.1 mef average annual savings
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achieved in the 2008 CWP Pilot program year. Analysis focusing only on the
comprehensive closed cases demonstrated actual annual gas savings of 32.6 mclon
average, or 15.6 percent as compared to pre-usage.

The evaluation [urther found the present value of the average actual lifetime gas savings
to be $2.627 per home across all closed cases, about $197 and 8 percent greater than the
average program cost of $2,430 per home. Further evaluation findings and conclusions
are discussed in greater detail below.

A. Measures

The Impact Evaluation involved statistically disaggregated savings for the major program
measures, resulting in the ability to reasonably conclude average savings per meastre
category across the program contractors. These statistically-derived savings results, based
on actual usage, arc useful in comparison against PGW’s original calculated projections.
Any significant differences, across difterent measures or different contractors, sheds light
on opportunities to improve program ellectivencss and better align projected savings with
actual results. Where performance or projections vary, PGW intends to determine cause
as best as possible and proposed solutions. Initial diagnoses include issucs with data
entry, installation performance, and PGW’s TRM; all will be carefully examined as they
interact with each measure’s actual results.

The thermostal measurce was onc of the largest sources ol savings discrepancies, ranging
lrom 38 ccf for one contractor up to 113 cef for the highest achieving contractor. Bascd
on the Impact Evaluation and conteactor interviews, PGW believes these results are
impacted by contractor installation and energy education protocols. PGW intends to
further explore and attempt to replicate suecessful practices across all three program
contractors. Immediate next steps include reviewing and revising customer thermostat
education protocols, and updating the QA inspection process to gain more information
from customers on their use of the new thermostats.,

Similarly, HVAC installations resulted in significant actual gas savings discrepancics
across the three contractors. The top performing contractor appears to have been most
successful by specifically installing the highest-efficiency new equipment and by
performing installations at homes with higher pre-heating usage, on average. These
results have been shared and discussed with all three contractors. For the immediate
future, PGW intends to maintain the current program protocols atlowing contractors (o
determine the cfficiency of new equipment installations based on their costs and PGW’s
savings calculations. PGW will continue analyses and contractor discussions regarding
HVAC replacements.

The roof insulation measure also provides an opportunity to examine and apply best
practices across the contractors. Contractor actual savings results for this measure ranged
from 64 cefto 169 ccf. The Impact Evaluation identifies contractor installation issues as a
primary cause worth investigating further. PGW concurs, and has directed the program
inspector to begin immediately performing infra-red inspections of these installations to
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identify causes of lower savings as compared to PGW calculations. These infra-red
inspections will be ongoing, within the targeted inspections tactics as discussed in the
Inspections scction above.

All three contractors demonstraled more consistent blower-door-guided air scaling
savings; unfortunately, these actual results were lower than PGW's initial projections. In
this regard, the hmpact Evaluation recommends examination of the program TRM duc to
the consistently lower actual results as compared to PGW’s projections. However, PGW
has determined that these realization rates are likely not caused by inaccurate TRM
formulas, but rather by the improper use of blower door projections and data-cntry lor
test-in readings. :

The lack of a cap on blower-door test-in readings allowed CSPs to enter data above the
limits of accurate formula extrapolation. The application of the formula in these instances
resulted in greater projected energy savings than could be accurately assumed. PGW
placed a cap on extrapolated values in early FY 2012, which prevented these over-
estimations. These installation protocols and data control updates, along with targeted
CSP mentoring and (rainings, are expected to provide a greater impact and a more
approprialc response in addressing projected gas savings for this measurc.,

PGW also notes that 2011 was the first year of the program, during which time CSPs
were lcarning and growing with the newly redesigned program. CSPs also made changes
to their subcontractor arrangements and protocols. These two factors may account for
performance issues listed for the measures above.

B. Reporting

‘The Impact Evaluation identifies several potential arcas for further improving ELIRP
data and reporting protocols. The nature of specific measures” installations, TRM input
ficlds, and recalization rates suggest the need for additional data controls to ensure data
entry accuracy. Blower-door-guided air sealing, as discussed above, olfers an example of
an already implemented corrective action, PGW will continue to perform retroactive data
querics to identily inaccurate historical data and introduce new controls to prevent
accepting bad data in the future.

Several findings suggest the need for tighter definitions {o allow for data consistency and
cflective comparisons across the contractors. Database reporting of health and safety
issues differed drastically, with one contractor reporting the presence of problems in 12
pereent of homes while another found issues in 75 percent of homes. PGW has since
instructed all contractors to report all major issues found in homes, regardless of whether
the contractor was able to perform weatherization work.

The ELIRP inspector will also be tasked with identifying the presence or absence of these

problems (and whether they were contractor-reported) in their inspections. This data is
critical in developing the pre-treatment partnerships, and therefore definition consistency
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is cssential. Database updates are planned that will allow CSPs to enter more useful data
about health and safety issues, noting estimated remediation costs and the work that was
prevented by their presence. PGW seeks 1o better incorporate identilying, reporting and

addressing health and salctly issues in its contractor trainings. PGW recognizes however
that CSPs may have different policies at the company level and stalf may make different
legitimate judgment calls on issucs,

Similarly, dilfering contractor applications of the Closed Limited case status has limited
the cffectiveness of comparing these cases across the program. As with the health and
safety problems, PGW has provided a consistent definition for all contractors to observe
going forward. Closcd Limiteds have now clearly been defined as any case in which
work was limited to the core measures performed during the test-in audit (such as
programmable thermostats, pipe-wrapping, and low-{low devices), with no further
weatherization work performed in any follow-up visits. Comprehensive Closed cases are
delined as any cascs where any amount of follow-up work was performed, regardless of
the extent. Additionally, PGW will ensure revisited protocols and controls Lo requiring
explanations justifying the Closed Limiteds and the specilic issues preventing a case from
being Comprehensively Closed.

The evaluation findings, and CSP activities to date, will be used to inlorm the previously
mentioned training cvent, tentatively scheduled for this summer. In particular, we intend
to reinforce lessons learned to optimize the number and of Comprehensive Closed and
the magnitude of their savings.

C. Project Savings and Cost-Effectiveness

As presented above, the ELIRP program attained cost-effectivencss in the calendar year
2011 launch period, with a BCR of 1.08, and actual gas savings 30 percent larger than
PGW’s initial projections.

Average savings for the comprehensive closed projects were even greater than the total
program results. Unfortunately, these projects did not achicve cost-cffectiveness overall,
with a BCR of 0.92. PGW attributes this to early program performance issues related to
the contractors’ transitions {rom a prescriptive measure mind-sct (o a diagnostic projcct
approach. PGW spent much of the first-year and beyond locusing on training,
inspections, mentoring, and evaluation on this issue, particularly as it related to air-
sealing. The other notable development in this regard has been the steady improvement in
contractor’s cost-¢ffectiveness since the launch year, which PGW credits as a result to
both contractor operations and the ELIRP program’s contractor evaluation and
reallocation model.

FHowever, as the Impact Evaluation notes, cven the best performing HVAC replacements
still did not achicve cost-effectiveness in this evaluation period. That may be in part
atiributable to launch and ramp-up period, however initial results suggest that on average
HVAC replacements within the ELIRP program may not be cost-cficctive measures by
themselves. PGW has met with cach of the contractors to discuss these points, and will
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continue to analyze the HVAC replacements and all other program measures’ cost-
cflectiveness and savings results through ongeing real-time program data and ensuing
program cvaluations.

As demonstrated in the Impact Evaluation, actual gas savings rcalization rates varied
greatly across the measures and contractors. Furthermore, 22 percent of completed jobs
had an increase in gas usage post-treatment. The presence of usage increases is a
consistent finding in other low-income weatherization programs, including most recently
in the February 2013 Pennsylvania WAP Evaluation. That DCIEED evaluation found
similar results and cited studies demonstrating averages of 30-35 percent of low-income
homes failing to reduce energy consumption following weatherization treatments.
Despite these lacts, PGW is still encouraged by the results of the ELIRP program’s
calendar year 2011 Impact Evaluation.

The PGW contractor evaluation and funding reallocation model has already been
successful in encouraging contractors to continually strive for improved cost-
cffectivencess, while at the same time seeking greater overall gas savings as well. Some of
the issucs with high contractor costs cited in the Impact Evaluation have alrcady been
addressed in this way, while average savings have continucd to increase. By addressing
the opportunitics identificd as part of this Impact Evaluation process, PGW will be able
to closcr align TRM projected savings with actual gas savings, making the real-time
contractor cvaluation model that much more effective.
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B. Residential Heating Equipment Rebates Program

i) Program Description
The RHER program issues prescriptive rebates on premium efficiency gas appliances and
heating cquipment to increase the penetration of these measures in the homes of PGW’s

customers. The program has the following objectives:

o Promote the sclection of premium efficiency residential models at the time of
purchase of residentially-sized gas heating equipment

o Increasc consumers’ awareness ol the breadth of encrgy cfficiency opportunitics
in their homes

o Strengthen PGW's relationship with customers as a partner in cnergy clficiency

o Encourage market actors throughout the supply chain to provide and promote
high efficicncy options

o Align incentives with other programs

o Aid in market transformation towards highest-cfficiency options
Eligible customers use a contractor to install the premium eitficicncy equipment and
receive cash rebates (o offset most of the incremental cost of the higher efficiency
cquipment and installation. The program launched April, 2011,

ii) Costs, Savings, and Benefits

As of February 28, 2014, RIER has issued rebates for over 1,200 high efficiency boilers
and [urnaces, totaling over $1.1 million in incentives.
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Table 19 - RHER Impacts from Inception to February 28, 2014!!

Actual Results
(Inception to 2/28/2013)
Submission Activity
Valid Applicationsl2 1,108
Invalid Applications13 453
Total Applications Processed 1,561
COSTS
Customer Incentives $1,128,771
Administration and Management ’ $2,270
Marketing and Business Development $124,088
Contractor Costs $141,194
Inspection and Verification $3,717
Evaluation $71,736
Utility Costs $1,472,776
Participant Costs 4 $1,036,232
Total $ 2,509,008
SAVINGS
Net Annual BBtu 31.2
Net Lifetime BBtu 683.4
Net Annual MMBtu / Application 28.2
Weighted Lifetime (years) 219

While thc RHER program continues to under-perform against targeted program
participation levels, an ongoing improvement trend continued throughout 'Y 2013 and
into 'Y 2014. Specific variance causes and PGW responses are addressed in the Variance
section below. The program is cost-clfective, as demonstrated by the program’s Bencfit-
Cost-Ratio of 1.71 to date. Program participation levels are increasing as additional
communication and outrcach activitics have begun gencrating increased market
awarcness, as demonstrated in Figure 3 below. 'There remains room for program
improvement, given the low program spending rate against budgeted goals. The RHER
program has not yet met annual participation goals since inception in FY 2011. However
it is worth noting that PGW’s rebate activity increased by 73 percent between I'Y 2012
and I'Y 2013, and the first six months of FY 2014 have seen a 25 percent risc in rebate
activity over the same six months of Y 2013

" Participation and incentives are based on actual progrom activity as recorded by the rebate processor over this

kt

period.

12 valia applications for landlords and multitamily buildings may cover more than one picce ol equipment. A total ol
1.204 individual heating units were rebated over this reporting period.

13 fnvatid applications may be corrected and resubmitted.

1 eremental cost of cquipment and installation not covered by PGW rebale.
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The difterence between actual activities and targeted goals can be attributed mainly to
marketing and outreach efforts. PGW’s recently completed evaluation of the RHER
program found that the lack of customer awarencss was one ol the largest barricrs faced
by the program. While PGW has continued to ramp-up and include additional
communications and marketing cflorts since low program participation trends first
developed, additional market awarencss cfforts are necessary to drive further customer
participation. HVAC contractor outrcach activitics, which are found to be the most
elfective vehicle for marketing an HVAC equipment rebated program, have been
increased.

In addition, PGW is working on expanding overall program and portfolio awarencss.
Efforts are being put in place currently to promote the EnergySense brand and additional
spending is being allocated at the portfolio level to ramp up these activities. As a primary
point of access for EnergySense participation, the RHER program should be a main
beneficiary of this increased activity. PGW continucs to work on finding additional ways
1o raise awareness of this program with both customers and contractors.

One arca of improvement identified in carlicr plans has been rejection rates. PGW has
continued to address this issue by providing additional instructions and education to trade
allies. Consequently, cumulative rejection rates have peaked around the end of IFY 2013
at 22 percent of applications. Since then, the rejection rate for claims submitted in the
first half of FY2014 was 16 percent, wluch brought the cumulative rejection rate down to
20 percent of claims. PGW expects this trend to continue.

Program Costs

Since inception, PGW spent slightly under $1.5 million on RHER, with around $680,000
of the total coming from recent activity in the last 12 months. Together, lixed costs for
Administration and Management as well as additional Contractor Costs were slightly
under budgel.

Program Savings

Going forward, estimated savings for furnaces and boilers have been lowered
significantly to align with evaluated savings, discussed further in the Evaluation section
below. These updates are shown in the F'Y 2015 TRM which is included as Appendix J.

Program Cost-Eftfectiveness to Dale

PGW?s initial estimates for RHER achicved positive TRC net benefits with a present
valuc of $1.5 million (in 2009 dollars), a TRC BCR of 1.71, in activity through Fcbruary
28, 2014. The Gas Energy System test shows net benefits with a present value of $2.2
million, and a BCR of 2.78. Updates to the TRM based on evaluated results will go into
cifect starting in June of 2014 and should reduce gas benefits by nearly 40 percent. While
this will decrease cost-effectivencss results, individual measures, as well as the entire
RHER program, are expected to remain cost-effective.

Projections
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The program aims to serve 1,352 customers in FY 2015, with associated annualized gas
savings ol 20.1 BBtu, or 14.9 MMBuuw/customer. The program is projected to cost $1.15
million. The following table shows a detailed breakout of participation, costs, and
savings.

Table 20 - Projected RHER Impacts for FY 2015

Projected
(FY 2015)
PARTICIPATION
Valid Applications n/a
Invalid Applications n/a
Total Applicatians 1,352
COSTS
Customer Incentives 51,054,520
Administration and Management 5-
Marketing and Business Development -
Contractor Costs $48,000
Inspection and Verification $8,000
Evaluation $35,000
Utility Costs $1,145,520
Participant Costs $1,068,113
Total $2,213,633
BENEFITS
Net Annual BBtu 20.1
Net Lifetime BBtu 431.7
Net Annual MMBtu / Customer 14.9
Weighted Lifetime (years) 21.5

iii) Workflow
There are no updates to the workflow for RHER.
iv) History, Ramp-Up Strategy and Milestones

RHER launched April 1, 2011 to offer incentives for furnaces and boilers with AFUESs
higher than 94 percent. A small incentive was also provided for the purchasc of a new
programmable thermostat at the same time as the high elficiency heater. In carly 2012,
PGW increased incentives lor [urnaces to $500 and incentives for boilers to $2,000 based
on additional market rescarch.

On November 19, 2012, AHRI announced an error its testing requircments for

modulating condensing residential botlers. The correction resulted in lower AFUE ratings
lor some models, which made them no longer cligible for PGW rebates. PGW informed
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its contractor network of this change and instituted a grace period so that any down-rated
boilers purchascd before December 31, 2012 still would be approved. This product down-
rating ncgatively affected the RHER program, as contractors who had preferences lor
specific boilers may have been hesitant to switch to new products. A local boiler
manufacturer had otfered a company rebate in conjunction with RHER; this additional,
cffective sales tool was eliminated since the boiler targeted no longer met PGW’s
cfliciency criteria.

Throughout the launch of PGW’s other EncrgySense programs, including its retrofit
programs for residential and small commercial customers, efforts have been made to
align rebates offered through RHER with these programs. This included updating
program policies to better serve multi-family properties, reflecting a slight shift from
maximizing program customers to maximizing program impact. PGW began allowing for
multiple rebates for individual units within a single master-metered multi-family property

PGW has recently completed an evaluation of the first 18 months of its RHER program;
the findings and resulting next steps are discussed in the Evaluation section below,

In IFY 2015, PGW plans o decrease incentives for boilers to $1,500 based on updated
savings and cost-effectiveness analysis performed using results from the RHER
cvaluation. On average, PGW’s boiler rebates provide more gas benelits than costs, but
for many of the lower capacity beiler unils this is not the case. Lowering the incentive
will bring the incentives more in line with current gas benefits while still covering a large
portion of the incremental cost. Also, as PGW existing boiler incentive levels are
relatively generous based on a nattonal utility market study performed within the RHER
Livaluation, this update will also more closely align PGW’s RHER program incentives
with national averages.

v) Target Market and Program Eligibility

There are no updates to program eligibility.

vi} Target End-use Measures

Through February 28, 2014, PGW has provided 384 boiler rebates and 820 furnace
rebates for a total of 1,204 heating units rebated. PGW also provided 687 thermostat
rebates, which are only available with the purchase of a premium-cilicicney furnace or
boiler. The high participation rates for the additional thermostat rebates continued (57
percent of valid applications) Figure 5 shows how Rebate activity has progressed over
time.
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Figure 5 — RHER Rebates 1ssued by Month (Inception through Feb 28, 2013)
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Figure 5 clearly shows an increasing trend in rebates issued, with spikes in August 2013
and February 2014 due to large multifamily projects being processed. Scasonality can
also be scen in the data with lulls in program activity throughout the summer months.
The amount of heating systems rebated in the first six months of IY 2014 (September 1,
2013 through February 28, 2013) was 25 percent greater than the same period a year
before and 72 percent more rebates were issued in FY 2013 than IFY 2012, The
percentage of rebates going to boilers has stabilized at around 33 percent.

In the past ycar, PGW has expericnced a greater number of applications for large
multifamily units. PGW attributes this to multiple lactors:
o Developers who werc initially interested in HECI and CIRI programs, but chose
not to pursue comprehensive projects sought RHER for just heater installations.
e PGW has been promoting RHER opportunities to developers secking to establish
new service.
o New construction in Philadelphia has increased in Philadelphia alicr a slower
period during the recession.

Because of this new trend in activity and differing priorities of larger developers and
property managers, PGW has improved its ability to serve these customers. This includes:
o Devclopment of an Excel spreadsheet to allow large applicants provide
information about heaters and properties in a format that is casier to use and
understand.
o Greater engagement with applicants of larger projects to explain the process and
deal directly with PGW stalt and not rebate processor.
Starting in Y 2015, PGW will offer new prescriptive equipment rebates for High
Efficiency Combination Boilers which offer on-demand water heating to minimize

standby heating losses. PGW will incent only those units with AFUEs above 94 percent.

in the coming months, PGW plans to cstablish a process for providing incentives for
custom measures that save natural gas but are currently not covered under the RHER
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program. Customers would need to prove to PGW that the custom measures save natural
gas and pass PGW’s cost-eflfectiveness tests, alter which PGW would provide an
incentive offer calculated in a similar way to the CIRI program. This custom track is a
way to [ill in the gaps left by single-measure applications to CIRI, as well as address the
various ways in which residential and small commercial customers use natural gas.

Projections
PGW updated projections for rebates based on new incentive levels and market
acceptance. Updated projections can be found in the table below

Table 21 - Projected Rebates for FY 2014 to FY 2015 by Equipment Type

Fiscal Year re nf::r:*mw 2015 | 2014-15
Natural Gas Furnace 240 666 906
Natural Gas Furnace w/ ECM 120 334 454
Natural Gas Boiler 120 340 460
Natural Gas Combi-Boiler {(new) 0 12 12
Programmable Thermostat 288 804 1,082

vii} Incentive Strategy

The following table shows the current rebate schedule.

Table 22 — Current Residential Equipment Rebates

Measure Amount
Natural Gas Furnace 94% AFUE $500
Natural Gas Furnace 94% AFUE, BFM Fan!3 $500
Natural Gas Water Boiler 94% AFUE $2,000
Programmable Thermostat !0 $30

PGW plans to modily the incentives for boilers bascd on the results from the RHER
cvaluation, as well as to add new incentives lor combination space and water heating
boilers. The following table shows the revised rebate schedule for FY 2015.

15 Furnaces that have fans driven by Brushless Fan Motors (3FMsg) provide significant cleetricity savings, However, as
a natral gas wtility, PGW is unable to provide any additional incentives Tor measures that purcly save cleetricity.

I(’Muy only be claimed with an accompanying (urnace or beiler rebale
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Table 23 — FY 2015 Planncd Residential Equipment Rebates

Measure Amount |
Natural Gas Furnace 94% AFUE $500
Natural Gas Furnace 94% AFUE, BFM Fan!7 $500
Natural Gas Water Boiler 94% AFUE $1,500
Natural Gas Combi Boiler 894% AFUE $1,700
Programmable Thermostat '8 $30

As discussed further in the evaluation scction below, PGW found lower savings than
ariginally projected for both botlers and lurnaces. After reexamining the impact of lower
savings on current incentive levels, PGW found that many of the smaller capacity boilers
would not be cost-effective [rom a gas administrator cost test, meaning that the value of
gas savings was less than the incentive being offered. In order to more closely align the
value of incentives with the value of benefits, PGW is planning to lower the boiler rebate
so that all but the smallest possible capacity boiler will provide gas benefits worth more
than the incentives. Only boilers with 40 kBtw/hr rated capacity will have less than
$1,500 in benefits, and only one of the nearly 400 boiler incentives has had a capacity
this small.

PGW’s planned combi-boiler incentive is designed to recognized and promote the
additional savings customers can receive from a dual-function boiler. The additional $200
incentive is designed 1o meet the additional incremental cost found for combi-boilers
compared to non-combi boilers of the same size and efficiency.

viii) Roles and Responsibilities
There are no updates to roles and responsibilitics
ix} Marketing Strategy

PGW has maintained the ongoing trade ally marketing plan directed towards equipment
manufacturers, distributors, installation contractors and rctailers/vendors to make the
high-efficiency equipment available for purchase. In the past year, PGW has expanded
this communication strategy by launching a monthly EnergySense Trade Ally newsletter
to provide timely program updates and betier establish relationships.

Existing program data to date has confirmed the expericnce ol other gas utility rebate
programs in that contractor outreach is the most elfective strategy for increasing customer
demand for high efficiency gas equipment rebates. This approach has also been validated
through the third-party Impact Evaluation, as discussed [urther in the Evaluation section

17 Furnaees that have fans driven by Brushless Fan Motors (BEFMs) provide significant cleetricity savings. However, as
a natural gas utility, PGW is unable to provide any additional incentives for measures (it purely save electricity.

IsMu_v only be claimed with an accompanying lurnace or hoiler rebate

54



below. Interviews conducted with contractors and customers revealed that forty perecent
of contractors first heard about the rebates through a supplicr. Forty cight percent of
customers learned about the program through their contractor.

Therc are still opportunities for further improving trade ally communications. Remaining
barriers include the fragmentation of the market, difficultics in reaching all individual
contractors, and some businesses’ pre-existing prelerences for products. [n the remaining
months of IF'Y2014 and 2015, PGW plans to partner with manulacturers to hold events
and contractor training sessions to provide information on cffectively pitching high
clficiency sales,

Consumer marketing activities will also be continued and increased. Mass marketing of
the RHER program to customers has been a challenge simply because of the high cost of’
new heaters, and the fact that most customers are not in the market to purchase a heater
unless their existing units fail. However, the launch of the CRRI program has provided
the opportunity to begin marketing the entire EnergySense portfolio available to customer
in helping them cither reactively or proactively address their home performance and
comlort.

Beginning in fall, 2013, PGW launched an expanded portfolio-wide markcting campaign,
with the CRRI program as the lecad message. This campaign included TV, radio, bill-
boards, and online ads. That initial ad campaign has been followed by grass-rools
outreach through partnerships with local community organizations, and residential
canvassing efforts. The launch ot the CRRI program, and subsequent marketing
campaign, is expected to continue having a spill-over eflect on activity levels of other
programs, especially so for the RHER program.

PGW has also increased direct marketing to realtors, developers, owners, and managers
of larger mulli-family properties, resulting in increased landlord applications for multiple
units. These range from landlords rehabbing duplexes to developers building a block of
row homes, and companies replacing furnaces in 200 apartments. So far in 'Y2014, there
has been $66,000 worth of multiple-unit rebate applications, with another $200,000
anticipated. PGW expects to maintain this pace in 2015. This incrcase in multi-family
projeets is due in part to close coordination between RHIER and its commercial/industrial
programs, in which developers who cannot complete a HECI or CIRI project will select
relatively smalier RHER projects.
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x) Coordination with other Programs

Program/Organization

Deseription of Coordination

EnergyWorks Residential

The ARRA-funded EnergyWorks program ended in
fall, 2013. EncrgyWorks, through their subsidized
cnergy audits and financing for residential projects,
had provided a uscful resource in generating and
completing PGW RHIER projects. Remaining
funding had been committed to the Keystone HELP
program, allowing the latier to continue providing
subsidized low-interest residential loans.

Keystone HELP

The Keystone HELP program, funded by the PA
Treasury Department and administered by AFC
First, provides low-interest loans for qualified
residential energy cfficiency projects. The
committed funding from the EnergyWorks has
allowed Keystone HELP to continue providing
subsidized low-interest residential loans into the
near future.

This partnership will continue to provide PGW
RHER customers with attractive financing terms lor
residential energy cfficiency projects (including
RHER projects), at least over the duration of their
remaining subsidized {inancing program.

PGW Gas Conversions
Rebate Program

The RHER program has continued to coordinate
activities with PGW’s Gas Conversions program,
which offers a $500 PGW bill credit for customers
who currently have PGW service but are converting
to gas for space heat. This coordination targets a
niche market of customers currently considering a
natural gas heating equipment purchase, without
any regards o efficiency. By allowing the rebate
programs to be used in conjunction, PGW is able to
effectively and efficiently serve the EnergySensc
RHER primary purpose: to convince customers
currently in the market for natural gas heating
equipment to purchase the most energy-clticient
modecls possible, rather than the inefficient and
cheaper models they may otherwisce select. To date,
over 130 customers have received incentives
through both programs.
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xi) Evaluation, Monitoring, and Verification

Qualily Assurancc

PGW performs on-site verifications on at least 3 percent of completed incentive claims to
ensure the equipment installed qualilies for the program and matches the equipment listed
on the rebate application. 147 verifications have been performed to date, accounting lor
11 percent of all heaters rebated.

In addition to random selections, PGW may request on-site verifications in circumstances
where a landlord has submitied multiple claims for a multi-family property. In FY 2014,
PGW updated QA protocols to perform verifications ahead of rebate submissions for
applications covering five or more rebates. PGW plans to continue this updated protocol
in 'Y 2015.

An additional RHER QA step was necessitated with the launch of the CRRI program, to
ensure that customers cannot reccive a rebate for heater replacements through both the
RHER and CRRI programs. PGW will continue to work with its rebale processor,
inspector, and the trade ally network (o identity opportunities to improve QA while also
protecting the program’s customer accessibility.

Data Collection

PGW’s rebate processor maintains a real-time database of rebate activity. PGW collects
program activity from its rebate processor and reviews it for accuracy. All program data
will be then stored at PGW for long-term purposes.

Reporting
There arc no updates to reporting for the RHER.

Evaluation

PGW has completed the third-party RHER [Impact Evaluation on the program’s launch
period, from April 1, 2011 through August 31, 2012, program activitics, including
analysis of actual gas usage reductions. Unfortunately, actual gas savings was found to
have been less than PGW?s initial projections, demonstrating the nced for updated TRM
assumptions regarding average equipment size and EFLH.

The decrease in actual gas savings also impacted the measures’ and program cost-
effectiveness as well. Both furnaces and boilers remained cost-efTective at 1.35 and 1.26
BCR, respectively. The RHER program overall also remained cost-cifective. However,
the reduced measure savings combined with the program’s fixed start-up costs and the
low participation rates resulted in a reduced program cost-effectivencss of 1.01 for this
initial evaluation. PGW expects that the RHER program BCR has improved substantially
since the taunch period due to increased program participation and reduced relative
administrative costs.
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The program was found to have been popular with both customers and contractors, and
effective in encouraging the purchase of high-cfficiency savings. Further evaluation
findings and conclusions are discussed in greater detail below.

A. Program Design

The Impact Evaluation found incremental costs or both high-elticiency furnaces and
boilers were Tound to vary widely, primarily dependent upon the additional installation
work nceessitated by the condensing equipment. Few of the contractors and customers
interviewed cited rebates covering a full 80 percent of incremental costs, as the program
initially intended, and instead found incentives covering on average 40 1o 60 percent. The
Evaluation suggests considering increasing incentives and/or providing varied rebates
depending on the work required.

Fowever, industry-wide analysis within this Evaluation found PGW RHER program as
among the most ambitious, in terms of clliciency levels targeted, and generous, in terms
of rebate size. The Evaluation also confirmed that current incentives were suflicient to
make a significant reduction in incremental costs and were a major factor in the decision
lo scleet high-efficiency equipment. Based on these industry comparisons, interview
findings, and PGW’s goals of streamlining service delivery and simplifying preseriptive
program customer communications, PGW plans to maintain the current incentive
structure for furnaces for the immediate (uture, but plans on lowering the boiler rebate 1o
be more in line with current benefits [rom lower savings.

The Evaluation also recommended considering additional rebate offerings, given the
barriers facing the cxisting high-efficiency. PGW agrees and is examining additional
offerings, including combi-boilers as discussed in the Targeted Measures section above,
for potential availability in FY 2015,

B. Marketing and Participation

RHER program participation was low during this launch period of this Evaluation, and
though trending has improved to datc participation still remains short of annual goals.
Based on their research, interview, and analysis within this Impact Evaluation, several
recomimendations were offered for additional marketing opportunitics to pursue. Some of
those recommendations are:

o Additional marketing to supply houses given the effectivencss of this
communication vehicle o dalc.

o Improved information and resources to be made available on the PGW web site.

o Integrating program applications and rebate delivery across the PGW gas
converston programs and the DSM RHER program

o Additional contractor training to provide additional sales tools, information, and
application assistance in interactions with their customers.

o Additional rebate ofterings
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PGW agrees with many of the Evaluation’s conclusions, and is alrcady moving forward
in implementing several specific recommendations, such as supply house outreach and
contractor trainings, as discusscd in the Marketing Strategy scction above. PGW is also
cxploring opportunities for providing additional web resources in assisting and
motivating contractors and customers lowards program participation.

C. Market Impact

This evaluator performed interviews with customers who reccived rebates and contractors
who installed RHER equipment for customers. The survey results both helped PGW
asscss cffective marketing activities and identify opportunitics for improvement. Relevant
survey results include:

o The program is very popular with both customers and contractors and was a major
factor in the decision for customers to choose the highest etficiency equipment.

o Incentive tevels were high enough to make a significant reduction in the
incremental costs of the project.

e In a majority of cases, contractors were the primary source of information for
PGW rebates. This affirms that trade ally outreach has been effective. PGW will
scek to build upon these contractor relationships by offering trainings and sales
tools for pitching high efficiency equipment and completing the application
process.

o  While contractors were the primary information source, they took a somewhat
passive role regarding rebate submissions. Customers oliten filled out the
application on their own, PGW bcelicves rejections may be reduced by helping
contractors o betler engage customers and ensure the submission of all required
documents and information. This assistance and engagement will be targeted in
the upcoming year.

o Customers would like to hear from an objective source about how much money
efficient heating equipment would save compared with standard models based on
their housing type. PGW is exploring providing these estimates or linking to other
organizations like ENERGY STAR® that have provided this analysis.

o Customer awareness of the program from non-contractor sources was low, and
PGW is determining ways in which to raise general awareness of the program. By
raising the gencral awarencss of the program, PGW believes that it is possible to
significantly ramp up rebate levels and capitalize upon the foundation that has
been laid down so far.

o Additional recommendations were given for making the application and rebate
process more customer-({iiendly, which PGW is working on addressing.
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D. Encrgy Savings

The Impact Evaluation found that actual gas savings for the high-cfficiency gas furnaces
and boilers were less than the initial TRM projections, with boilers replacements
averaging 202 cef and furnace replacements averaging 112 ccf in annual savings. These
results were approximately 60 percent PGW’s initial estimates. The disparity has been
diagnosed as resulting from over-cstimating average equipment sizes and the Equivalent
Full Load Hours (“EFLH™). PGW is filing a TRM update with this I'Y 2015
Implementation Plan to revise EFLE assumptions downwards (or residential heating
equipnient rebates, which will make future projections much closer to the actual gas
savings found through this Impact Evaluation.
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C. Commercial and Industrial Retrofit Incentives Program
i) Program Description

The CIRI program promotes natural gas energy efficiency retrofit investments by PGW’s
multi-family residential, commercial, and industrial customers. The program provides
technical assistance and customized [inancial incentives for cost-effective gas-saving
investments including high-cificiency heating system replacements, improved system
controls, and building thermal performance enhancements. The program also assists
participants in arranging financing for the balance of project costs through partnerships
with third-party lenders. The program has the following objectives:

e Save natural gas through cost-cffective energy cfficiency retrolil projects.

o  Make comprehensive energy-efficiency retrofit affordable by combining
customized financial incentives with third-party linancing to provide
participating customers with immediate positive cash flow.

o Promolc a betler understanding of energy clticiency options available to
PGW’s nonresidential customers.

CIRI secks to convinee facility managers, department heads, and financial officers to
conduct audits of their facilities and identify cost-cflective energy saving retrofit
opportunities. PGW then provides an incentive for completing the installation of the
identified savings measures, The initial phase of the program specifically targeted encrgy
cfficiency opportunities in multi-lamily buildings. As the program ramped-up additional
commercial and industrial customer classes have been targeted.

ii) Costs, Savings, and Benefits

As of February 28, 2014, PGW has issued 15 grants totaling $234,415 since program
inception. In FY 2014 alone, PGW has issued eight grants for a total of $63,816. This rise
in completed projects is a direct result of increased communications conducted during the
sccond half of FY2013. The CIRI project lifecycle from time of application to time of
grant payment ranged from 4.5 months to 22 months, with the average project taking
about 7 months.

Variances between program targets and actuals arc addressed below. The following table
provides the costs incurred since program launch.
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Table 24 - CIRI Impacts from Inception to February 28,2014

Actual Results
{Inception to 2/28/2014)
PARTICIPATION
Applications 47
Analyses/Audits 24
Customers with Installations 15
COSTS
Customer Incentives $234,415
Administration and Management 5-
Marketing and Business Development s-
Contractor Costs $129,556
Inspection and Verification $14,710
Evaluation 524,908
Utility Costs $403,590
Participant Costs $236,538
Total $ 640,129
SAVINGS

Net Annual BBtu 53
Net Lifetime BBtu 95.96
Net Annual MMBtu / Customer 354.7
Weighted Lifetime (years)

Program Costs
There are no updates to Program Costs.

Program Savings

PGW’s initial focus on the multi-family sector resulted in a greater number of relatively
small projects compared to the targeted average project savings and incentive sizes,
resulting in a decreased amount of incentive tunds issued and savings achieved as
compared with initial projections. Although these projects were comprehensive and cost-
cliective, the net benefits were fow due to the natural gas consumption at the propertics.

Cosl-Eflfcctiveness

As of I'ebruary 28, 2014, CIRI achieved posttive TRC net benetits with a present value of
$166,000 (in 2009 dollars), a TRC BCR of 1.32. The Gas Energy System saw net

benefits with a present value of $102,000 (in 2009 dollars), a BCR of 1.31.

Projections
The CIRI program aims to serve 18 customers in FY 2015, with associated annualized
gas savings of 8.2 BBtu, or 454 MMBtu/customer. The program is projected to cost

$536,000 in FY 2015.
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Table 25 - Projected CIRI Impacts for FY 2015

Projected
(FY 2015)
PARTICIPATION

Applications n/a
Analysis/Audits

Customers with installations 18

COSTS
Measure Installation Costs $345,589
Administration and Management -
Marketing and Business Development s-
Contractor Costs $120,831
On-site Technical Assessment S-
Evaluation $50,000
Utility Costs $536,558
Participant Costs $275,222
Total $811,780
BENEFITS

Net Annual BBtu 8.2
Net Lifetime BBtu 151.0
Net Annual MMBtu / Customer 453.8
Weighted Lifetime {years) 18.5

iii) Workflow
PGW had updated existing CIRI worktlow to introduce a mid-project verification
inspection, as addressed in the Quality Assurance section below.

iv) History, Ramp-Up Strategy and Milestones

Table 26 — Current CIRI Project Activity

Current'CiRI Project Activity
{Inception to.February 28, 2014}

Committed Projects In-Process

Committed Projects 2

Committed Incentives 576,371

As described in previous filings, PGW imitially targeted multi-family projects when fivst
launching the CIRI program in FY 2012. This customer base was reached primarily
through organizations that service the multi-family building owners. Since then, PGW
has continucd its collaboration with PHEA 1o identify multi-family building owners with
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potential projects, and has expanded the program marketing to include all cligible
customer classcs. :

PGW will scek to identify larger projects among its industrial and commercial customers
by conducting increased outreach to these customers. Although very large commercial
projects frequently require long project lifecycles, PGW will continue to scek-out these
projects that will result in higher net benefits.

In general, energy conservation is not top-of-mind or a priority investment for many
customers. Industrial and true commercial customers have been the hardest customer
scgment to reach. These customers may recognize the savings potential of energy
efficiency investments, but either don’t have the management capacity ot the financial
resources 1o invest in a project. PGW will launch a Trade Ally Network in summer 2014
to ease the resource burden of retrofit projects by directing customers to contractors that
can design and build projects, and commercial lenders that can finance the projects. The
need [or this resource was confirmed through interviews conducted in the CIRI
evaluation market study discussed in the Evaluations, Monitoring and Verification
section below.

Additionally, the Philadelphia Benchmarking Ordinance data will become public in FY
2015. PGW anticipates this data release is expected to result in new demand for large
commercial and industrial building owners to implement energy efliciency retrofits.
PGWs past involvement with conducting outreach about this regulation is listed below.

v) Target Market and Program Eligibility
Multi-family, commercial, industrial customers of PGW will be cligible for the program.
This includes both firm heating and firm non-heating customers.

vi) Target End-use Measures
The measures wilt be customized for cach project. Typical examples include heating
system retrofits, domestic hot water system retrofits, and shell improvements.

vii) Incentive Strategy
There are no updates to the upfront incentive strategy.

viii) Roles and Responsibilities
There are no updates to roles.

ix) Marketing Strategy

In prior [ilings, PGW noted that CIRI marketing and communications activitics would
result in a “slow-burn™ of projects. This statement continues to hold true, as applications
received in FY 2013 have resulted in a steady visc in the number of incentive agreements
and grants issued in the first hall of Y 2014,
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Due to PGW?s initial focus on multifamily projects, nearly all CIRI projects paid to-date
have been multi-family. As described in the FY 2014 1P, PGW pursued two paths (o
drive higher participation in FY 2014. First, broad awareness campaigns to high-usage
building owners and scervice companies that work with building owners to reduce encrgy
usage. Second, narrowly targeted outreach to promising leads for retrofit projects that are
already planned and partially or wholly funded.

The broader outreach campaign has been successful in opening up new channcls to reach
additional customers. A successlul C& I Projects Request for Applications (“RIFA”) was
implemented in Y 201(3. The campaign resulted in six grant applications including one
which led to an incentive agreement. The campaign also increased awarencss about
PGW'’s other incentive programs available to commercial and industrial customers. As a
result of this success, the RFA will be repeated in Y 2004 and in Y 2015,

In FY 2013, PGW also developed a customer data-set to inform a targeted direct-to-
customer communications campaign to engage specific commercial and industrial
customers about the PGW EnergySense programs. The mailer resulted in 781 customers
actively seeking additional information about the PGW LEnergySense programs, including
55 which contacted PGW with potential projects or questions about their buildings. PGW
will follow-up to this mailer with additional direct to customer communications.

Additionally, PGW is launching a new EncrgySense C&l Trade Ally Network, designed
to assist customers with two main hurdles in implementing an energy efliciency retrofit
project — identifying energy conservation service providers to perform upgrades, and
commercial lenders to finance the work. Through the Trade Ally Network, connect
customers with encrgy conservation firms that can design and build retrofit projects. The
network will also provide a directory of private lenders interested in financing
commercial, industrial or multi-family energy cfliciency projects.

PGW will also seck new ways to help customers achieve greater savings through greater
involvement of PGW's technical assistance provider. This may include providing low-
[Tow faucet aerators or showerheads, and performing tank turndowns on visits to
customer sites, or conducting steam trap analyses to identify savings opportunities.

Finally, PGW is also considering additional opportunitics to further diversify and grow
the CIRI projects base, potentially including offering limited-scope energy assessments
for small commercial customers to identify comprehensive savings opportunitics.
Customers would be offered further project support by connecting them with CSPs and
commercial lenders through the EnergySense C&! Trade Ally Network directory.

Xx) Coordination with other Programs

Program/Organization Description of Coordination
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Program/Organization

Description of Coordination

Enerpgy Works

The EnergyWorks Commercial program, providing low-
interest financing for larger commercial energy cfiiciency
projects is stitl available, PGW will continue to identify
opportunitics to partner with EnergyWorks on individual
projects in combining PGW’s rebates and grants with the
altractive EnergyWorks financing.

Pennsylvania Housing
Finance Authority (“PHFA™)

PHIFA currently provides funding assistance for multifamily
residential encrgy-cliiciency projects through their Smart
Rehab program. The overlap between PHEFA’s Smart Rehab
and PGW’s CIRI presents a significant coordination
opportunity.

PHIA also administers federal funding through the Low
Income Housing Tax Credit program. Many affordable
housing facilities usc this funding for building upgrades,
including energy ctficiency measures.

‘The City of Philadelphia

The City of Philadelphia currently provides several small
business funding assistance programs, including for cnergy-
ciTiciency projects. PGW will attempt to identify
opportunities for partnership with the City’s existing
programs.

Additionally, the Philadelphia Benchmarking Ordinance
went into effect in FY 2014. PGW partnered with the
Philadelphia Mayor’s Office of Sustainability and the
Energy Efficiency Green Buildings Hub in I'Y 2013-2014 to
conduct outreach 1o commercial property owners impacted
by the legislation. PGW expects to expand its outreach to
these building owners to in Y2015 when the building
benchmarking data is made public.

Green Stormwater Initiative

(;;GS]::)

PGW has parincred with the GSI to collaborate on outreach
to large facility owners that are impacted by the City of
Philadelphia’s storm water management regulations. Storm
water management projects may be combined with cnergy
cfticiency retrofits to address multiple needs and provide
positive cash {low for projects that would otherwise just
address one issue. PGW plans to collaborate with the GSI on
outreach activities, including a combined event for
commercial properly owners.
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xi) Evaluation, Monitoring, and Verification

Quality Assurance

On-site verilication inspections are performed on every completed project. The
inspection may be performed both during and afier the installation, since some larger
projects may require oversight at different stages of the project. Inspections allow PGW
to validate that the correct equipment was installed and that it is in working order.

The majority of project inspections show no change in cquipment; however PGW has
identified several projects with inconsistencies that resulied in modified grant awards.
These ranged from changes (o equipment size and type, to instalfations not being fully
completed. In onc instance, PGW’s inspectors identified inefficient equipment that the
general contractor had installed unbeknownst to the customer; as a result of the
verilication, the customer was able to correct the issue.

Data Collection
There is no update to data collection for CIRI.

Reporting
There is no updalte to reporting for CIRI.

Evaluation

PGW began its third-party CIRI program impact evaluation in FY 2014. Although the
{ull evaluation will not be complete until the end of FY 2014, PGW has conducted an
initial market study with participant customers, non-participant applicants, and non-
participant customers. Although the market study is not finalized, important initial
findings are listed below.

o The three participants interviewed stated that participation in the program was
very easy.

o Two of the three participants interviewed stated that the program was very
important to their decision to implement the retrofit project, and that PGW’s
technical assistance provided efficicncy measure recommendations that may not
have othcrwise been considered.

o Non-participants identified several opportunitics for PGW to assuage barriers to
participation. Suggestions that PGW will implement prior to FY2015 include
updates to the programs communications strategy; improvements (o increase case-
of-use of the application; and new resources (o help customers identify strategies
for efficiency improvements.

PGW will carcfully review all market study results, and implement necessary
optimizations for the remainder of FY2014 and FY2015. PGW will complete its CIRI
cvaluation by carly FY 2015, and will use the (indings to inform potential improvements
in its administration of the CIRI program.

67



D. Commercial and Industrial Equipment Rebates Program

i} Program Description

The CIER program issucs prescriptive rebates on premium cificiency gas appliances and
heating equipment to increase the penetration of these measurcs in the (acilitics of
PGW’s commercial, industrial, and multi-family customers. The CIER program launched
September 1, 2012 at the start of FY 2013. The program has the following objectives:

e Promote the selection of premium efficiency residential models at the time off
purchase of commercial and industrial sized gas heating equipment

o Increase consumers’ awarencss of the breadth of energy cfficiency opportunitics
in their homes

o Strengthen PGW's relationship with customers as a partner in energy clficiency

o Encourage market actors throughout the supply chain to provide and promote
high efficiency options

e Align incentives with other programs

e Aid in market transformation towards highest-efficiency options
Eligible customers will use a certified coniractor to install the premium efficiency
cquipment and receive cash rebates to offset most of the incremental cost of the higher
clliciency equipment.

ii) Costs, Savings, and Benefits

As of IFebruary 28, 2014, CIER has received 36 valid applications and 17 invalid
applications, and issucd incentives totaling $103,000.

Table 27 - CIER Impacts from Inception to February 28, 201419

) . . . . .. .
19 Participation and incentives are based on acteal program activity us recorded by the rebate processor over this
period.
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Actual Results
{Inception to 2/28/2014)
PARTICIPATION
valid Equipment Applications2® 32
{nvalid Equipment Applications 17
Total Equipment Applications 49
COSTS
Customer Incentives $ 103,000
Administration and Management 50
Marketiné and Business Development $3,252
Contractor Costs 5 85,295
Inspection and Verification 50
Evaluation 50
Utility Costs $191,547
Participant Costs2! $36,518
Total $228,065
SAVINGS
Net Annual BBty 4.93
Net Lifetime BBtu 119.45
Net Annual MMBtu / Customer 136.99
Weighted Lifetime {years) 22.71

Program Costs

PGW spent slightly over $85,000 on fixed contractor costs for CIER over this reporting
period, slightly under budget. Variable costs lor marketing and customer incentives were
much lower than budgeted.

Program Savings

In Y 2014, PGW identified a calculation error in savings for commercial boilers that
undercounted savings reported in the FY 2013 Annual Report. PGW has corrected the
error, which resulted in an increase in annual savings of 88 MMBtu over the previously
reported ligure reported in the FY 2013 Annual Report. The corrected Y2013 savings
figures are below.

Table 28- Corrected CIER Impacts from Inception to August 31, 2013

SAVINGS
Net Annual BBtu 4.14
Net Lifetime BBtu 102.60
Net Annual MMBtu / Customer 206.79

2 . . N
20 Applications may cover more than one picce of cquipment,

21 jneremental cost of cquipment and instattation not covered by PGW rebate.
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Iﬂeighted Lifetime (years) | 24.04

In January 2014, ENERGY STAR announced new eligibility criteria lor convection
ovens. The new criteria require that ovens manufactured after January 1, 2014 must mect
higher efficiency standards than products certified prior to that date. As a result, several
ovens that met the previous certification standards became incligible for continued
certification and thereby became ineligible for PGW EncrgySense rebates. PGW will
continue to use the asswmptions outlined in the FY 2014 TRM to report savings for this
measure through the end of the current fiscal year. The TRM entry for this measure will
be updated accordingly for FY 2015.

Program Cost-Eflectiveness to Dale

As of February 28, 2014, CIER achicved positive TRC net benefits with a present value
of $404,000 (in 2009 dollars), a TRC BCR of 3.14. The Gas Encrgy System saw nct
benefits with a present value of $434,000 (in 2009 dollars), a BCR of 3.74,

Projections

The program aims to serve 144 customers in FY 2015, with associated annualized gas
savings of 10.1 BBtu, or 69.8 MMBtu/customer, The program is projected to cost
$337,792. The following table shows a detailed breakout of participation, costs, and
savings.

Table 29 - Projected CIER Impacts for FY 2015

Prajected
[FY 2015)
PARTICIPATION
Analyses/Audits n/a
Customers with Installations 144
COSTS
Measure Installation Costs $236,592
Administration and Management s-
Marketing and Business Development 5-
Contractor Costs 560,000
Inspection and Verification $1,200
On-site Technical Assessment S-
Evaluation 540,000
Utility Costs $337,792
Participant Costs 591,614
Total $429,406
BENEFITS
Net Annual BBtu 10.1
Net Lifetime BBtu 156.4
Net Annual MMBtu / Customer 69.8
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| Weighted Lifetime {years) 15.6

iii) Workflow

Beginning in 'Y 2014, PGW began oflering custom rebates [or cost-cflective equipment
replacements that were not covered under the prescriptive rebate program and do not
qualily as comprchensive projects under CIRI PGW has combined its CIER application
and CIRI data collection worksheet into an Excel-based custom rebate application that
collects the necessary information for PGW to calculate incentives and savings.

Custom equipment rebates are processed in-house by PGW’s program manager and
implementation consultant. Payment for custom equipment rebates will be processed
internally by PGW, similar to the process currently used for CIRL Accordingly, costs
associated with the processing of custom cquipment rebates are reflected at the portfolio
level.

iv) History, Ramp-Up Strategy and Milestones

After a slow start after launching the program in FY 2013, CIER program participation is
beginning to trend upwards.

The commercial food service equipment rebates activity increased in Y2014, with 15
applications to-date. This is 25 percent higher activity than in the first full fiscal year of
the program. Boiler rebate activity has remained constant, with an average of 1 check
issued per-month over the past year.

The recent activity reflects an improvement in program activity, built on the targeted
marketing and outreach efforts during FY 2013. A review of the first year and a half of
activity shows a significant lag-time between the times that equipment is installed to
when PGW reecives a rebate application. On-average, this lag-time is five months lor
food service equipment and three months for commercial boilers. As a result, the impact
of PGW marketing activities may not be reflected in the program activity metrics until
several months after completion.

One challenge PGW found facing the food service equipment program was that many of
the supply houscs did not stock high-cfficiency equipment. Walk-in customers were
unable to purchasc equipment for immediate use and {requently had to pre-ovder the

. eligible ENERGY STAR cquipment. PGW has worked with restaurant supply houses to
update stocking procedures so the high-efficiency equipment is readily available. In
instances where this is not possible, PGW will continue 10 work with the supply houses
through outreach events to educate customers about the energy and resource savings
possible through ENERGY STAR cquipment.

In FY 2014, ENERGY STAR implemented new standards that resulted in approximately
29 of commercial ovens to become no longer ENERGY STAR certified. Through CIER,
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PGW has paid the most commercial food service rebate offers to customers purchasing
ovens, which became incligible. Equipment manufactured prior to January 1, 2014 was
eligible under the old standards, and PGW took steps to grandtather that equipment into
the program. As of February 28, 2014, 27 commercial gas ovens remained cligible for the
program, and PGW has taken steps to contact its supply chain and trade allies to alert
them to the change and encourage stocking the equipment that remains cligible.

As described in the FY 2014 Implementation Plan, PGW began offering custom
cquipment rebates in Y 2014 and has offered the first custom project rebate. PGW’s
custom rebate program provides incentives to customers installing single measures that
arc not included in the prescriptive CIER program. For this equipment, PGW has
designated a separate application process that collects detailed information about the
projected energy conservation measure and its standard cfficiency alternative. PGW
requires that customers provide itemized cost information for both situations. Customers
whose cquipment is determined to be cost-effective are offered an incentive covering 80
percent of the incremental cost of the proposed high cfficiency equipment for
replacement measures and 33 percent of the incremental cost for retrofit measures, with a
rebate maximum of $75,000.

The custom equipment rebate that PGW offered to date in FY 2014 was lor an infrared
heater installation at an industrial facility. The project was determined lo be cost-
elfective, and PGW offered an incentive of $75,000 because the project’s incremental
cost warranted the maximum custom rebate incentive. At the time of this filing, the
customer was still reviewing the project and had not committed to procecding.

Since the infrared rebate offer was issued, PGW has received applications from
customers for two additional projects. One custom cquipmeit rebate application was for a
ncw domestic hot water heater installed in a laundromat, The second application was for
faucet acrators and low-{low showerheads installed in a multifamily apartment building.
PGW cxpects new applications for these and other custom rebate measures to grow in FY
2015.

v) Target Market and Program Eligibility

There are no updates to program eligibility.

vi) Target End-use Measures

In response to commercial food service rebate activity levels that were less than
projected, PGW conducted an incremental cost study in IFY 2014 1o conlirm that all
rebate levels provided adequate incentives based on current incremental costs. The study,
conducted through Internet research and calls to local supply houses, found that
incremental costs for several commercial food service equipment measurces are higher
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than originally estimated. Below are impacts that the study’s {indings will have on
commercial food service equipment rebates for the F'Y 2015 program ycar.

o ENERGY STAR Convection Ovens; PGW will discontinue its rebate for this
measure because it is no longer proven to be cost-effective. This change is the
result of increased bascline efficiencics, as proposed by ENERGY STAR that
create a smaller delta between baseline and efficient equipment. Additionally,
PGW found incremental cost to be about $1,500, an increase of over 100 percent
more than the original estimate of $600.

o IENERGY STAR Gas Fryers: Through conversations with customers, PGW
learned that its fryer rebate was not compelling for customers purchasing large
fryer units. PGW studied this issue and found that many standard vat and large vat
fryers are assembled into bays, and should be rebated on a per-fry pot basis rather
than per-fryer. As a result of this finding PGW will now offer fryer rebates, for
large vat and standard vat fryers, by fry pot, so customers purchasing a very large
system will be incentivized to install an ENERGY STAR rated unit.

o ENERGY STAR Stcam Cooker: Review of the stcam cooker incremental costs
showed that cost scaled proportionally to the equipment size, which ranged from
3 pans up to 10. To accommodate the spectrum of stcam cooker units, PGW will
begin to apply its incremental cost assumption and rebates on a per-pan basis,
rather than provide a blanket assumption and rebate across all equipment sizes.

o ENERGY STAR Commercial Gas Griddles: PGW will discontinue its rebate for
this measure because it is no longer proven to be cost-effective. This is duc to
findings that the incremental cost for this measure is over $4,000, significantly
higher than original incremental cost assumption of $700.

o Pre-rinse Spray Valves: PGW’s incremental cost study found that the incremental
cost for these units is $17, an increase of $12 over the original assumptions,
Despite this increase, PGW will not change the rebate level because the $25
(nominal) rebate continues to provide an adcquate incentive for this measure.
Additionally, for 'Y 2015 PGW will change the cligibility requirements for this
mcasure to a maximum flow rate of 1.28 gallons per-minute. This change is
consistent with the EPA WaterSense program requirements, and will result in
higher savings for customers,

In response to market opportunities, PGW will expand its CIER program in FY 2015 to
provide rebates for several new measures. These measures include high-efficiency
commercial and industrial domestic hot water (“DHW?™) heaters, and steam traps.

Starting in FY 2015, PGW will provide incentives for commercial sized storage and
tankless style water heaters with ENERGY STAR® certification. The ENERGY STAR®
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program has identified over 150 eligible models currently on the market, and PGW’s
analysis found significant cost-cffective savings.

In an effort to serve customers with steam boiler systeims that do not qualify for the
prescriptive CIER boiler rebates, PGW plans to identify other opportunities to help these
customers with heating system improvements. Although many of these activitics will fal
outside the scope of CIER, PGW will launch a Steam Trap rebate program in I'Y 2015, A
Steam Trap enhances the efficiency ol steam boilers and can help customers achicve
additional natural gas conservation. By addressing the steam traps, PGW will help steam
boiler customers address a cost-effective upgrade that may be easier for customers to
invest in than an expensive heating system replacement.

PGW found that incremental costs and savings justilied offering three tiers ol incentives
for stcam traps:

o Low pressure steam traps with pressure of less than 15 pounds per squarc inch
gauge (“PSIG™) used by dry cleaners, multifamily buildings, and other smaller
commercial and industrial operations

e Meoedium pressure steam traps with pressu.irc greater than or equal to 15 PSIG and
less than 75 PSIG, used in industrial applications.

o High pressure stcam traps with pressure greater than or equal to 75 PSIG, used in
industrial applications.

Details for how PGW will count savings for the commercial DHW heaters and steam
traps are included in the FY 2015 TRM.

vii) Incentive Strategy .
For the Y2015 program year, PGW will revise its commercial food service cquipment
rebates based on the incremental cost findings discussed above. CIER incentives will
contintie to be calculated to cover approximately 80 percent of the incremental cost of
premium-cfliciency equipment.

In addition 1o the changes to previously offered rebates, PGW plans to introduce new
prescriptive rebates for commercial and industrial domestic hot water heaters, and stcam
traps. The following two tables show the previous rebate schedule and the new schedule
for FY 2015.

Table 30 - FY 2013-FY 2014 CIER Incentive Strategy

Measure Name . Minimum Efficiency ~ Rebate Amount
Boiler, Hot Water (300 £ MBH < 2,500} 90% Thermal Efficiency (Et} $2,900 - $8,400
Boiler, Hot Water (300 € MBH < 2,500) 85% Thermal Efficiency (Et) $800-56,300
Commercial Gas Fryer (Large Vat) ENERGY STAR® 51,200
Commercial Gas Fryer ENERGY STAR® 51,000

74




Commercial Gas Convection Gven ENERGY STAR® 5500
Commercial Gas Steam Cooker ENERGY STAR® $500
Commercial Gas Griddle ENERGY STAR® $500
High-Efficiency Pre-Rinse Spray Valve 1.6 Gallons per Minute (GPM) 525

Table 30 - FY 2015 CIER Incentive Strategy

Measure Name

 ‘Minimum Efficiency

Rebate Amount

Boiler, Hot Water {300 < MBH < 2,500)

90% Thermal Efficiency [Ef}

$2,900 - $8,400

Boiler, Hot Water {300 £ MBH < 2,500}

85% Thermal Efficiency (Et)

$800-56,300

Commercial Gas Large Vat Fryer

ENERGY STAR® 1,900
{Per-Frypot) 51,9
Commercial Gas Standard Vat Fryer ENERGY STAR® $1,400
(Per-Frypot)
Commercial Gas Steam Cooker ENERGY STAR® $600
{Per Pan)
. Il i M
High-Efficiency Pre-Rinse Spray Valve 1.28 Gallons per Minute (GPM) $25

maximum

CI Domestic Hot Water Heaters

ENERGY STAR® (294% Et)

S4/MBH of rated
input capacity

Low Pressure Steam Trap PSIG< 15 $50
Medium Pressure Steam Trap 15<PSIG<75 5150
High Pressure Steam Trap 75 < PSIG 5250

viii) Roles and Responsibilities

Therc arc no updates to roles and responsibilitics.

ix) Marketing Strategy

PGW is implementing a CIER marketing plan similar to the RHER program that targets
equipment manufacturers, distributors, retailers, architects, engineers, and installation
contractors. PGW conducts regular outreach (o a network of over 800 trade allics that

perform energy efficiency upgrades in Philadelphia. Through a monthly newsletter, PGW
updates these firms and individuals about grant and rebate opportunitics available to their
customers. PGW will continuc (o work closer with its trade allies and supply chain
partners to encourage greater market up-take of CIER cligible equipment. As new,
rcbate-clhigible, equipment enters the market through FY 2014- 2015, PGW will seek to
establish new supply chain partnerships and outreach opportunities to promote the
equipment.

Through its trade ally network, PGW also plans to continue identifytng new opportunitics

for custom equipment rebates. Target equipment could range from infrarcd space heaters
to Combined Heat and Power (“CHP?”) plants. PGW will usc the custom cquipment
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rebate option to identify new equipment that may be built into its prescriptive rebalte
program,

Despite this ongoing and increased outreach through trade allies, PGW has found some of
the firms’ customers still are not informed of the bencfits of selecting high efliciency
heating equipment. PGW has increased direct outreach to customers over the past liscal
year, and plans to continue increasing its direct outrcach to customers. The successlul
C&l Projeets RFA distribution and earned media campaign that was implemented in FY
2013 will be repeated in FY 2014 and will be continued in FY 2015, Although these
ciforts arc expected to resull in project leads, program data to date demonstrates that long
project lifetimes will resultl in many projects not reaching completion until eight months
or more aficr the marketing campaign is launched.

PGW will also improve its targeted marketing for CIER food service rebates by
identifying customers most likely to be capable of purchasing the premium ENERGY
STAR equipment. This targeted marketing effort will utilize direct outreach to chain
restaurants, and premium restaurants with high volume. Other targeted C&1 market
tactics for engaging specific customers are addressed in the CIR[ program section above.

In addition to issues regarding availability of food service equipment at regional supply
housed as discussed above, this category of offerings is also impacted by the fact that
most small restaurants in Philadelphia continue to value the low up-front cost of standard
cfficiency equipment over the premium ENERGY STAR equipment. Through the end of
FY 2014 and into FY 2015, PGW will target large restaurant chains and restauraicurs
deemed to have higher equipment budgets, and high sales volume that would benefit
from the operational savings of ENERGY STAR cquipment.

Developing additional relationships with supply houses and manufacturers has helped
provide insight into targeted marketing opportunities for high cfficiency food service
equipment, including identifying new products that will enter the market and could
increase high efficiency equipment uptake. These supply chain relationships have also
resulted in new opportunitics to conduct customer outreach. For the first time, PGW
reported program performance back to the top-performing boiler manufacturers, in an
ctfort to motivate greater sales through industry competition. In mid-FY 2014, PGW mct
with representatives of the top performing boiler manufacturers to identily opportunitics
to increase performance. In FY 2015, PGW plans to continue this coordination.

x) Coordination with other Programs

Program/Organization Description of Coordination
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Program/Organization Description of Coordination

PGW will seck to coordinate with the existing
EnergyWorks Commercial & Industrial cnergy-
EnergyWorks efficiency programming, as administered by the
Philadelphia Industrial Development Corporation
and The Reinvestiment [Fund

In an effort to promote the CIER commercial food
service rebates for ENERGY STAR rated
equipment, PGW became an ENERGY STAR
Energy Efficiency Program Sponsor in Y 2012.
This partnership has allowed PGW to stay up-lo-
date with ENERGY STAR activitics, and will allow
it to be included in its national registries of rcbates
and incentives.

ENERGY STARY

PGW will work to refer customers to any other
Other EnergySensc Programs | programs under EnergySense that the customer may
be eligible for or interested in.

PGW will also seck to identify and coordinate with
any other existing energy-efficiency programs in
Philadclphia serving over-lapping markets.

Other existing cnergy-
elficiency programs

xi) Evaluation, Monitoring, and Verification

uality Assurance
PGW?’s program manager conducts CIER installation verifications and will continue to
do so through I'Y 2014. Costs for the verifications are reflected at the portfolio level.
PGW will begin conducting verifications for the FY 2014 program year during the late-
Spring of 2014.

Data Collection
There arc no updates 1o data collection for the CIER program.

Reporting
There are no updates to reporting for the CIER program.

Evaluation

In IFY 2015, PGW will begin its evaluation of the CIER program. Consistent with the

other Energy Sense program evaluations, the CIER evaluation will consist of a market
study and an impact study. In FY 2013, PGW contracted with a vendor to conduct the
evaluations for all EnergySense programs.



E. High Efficiency Construction Incentives Program

i} Program Description

The HECI program promotes natural gas encrgy efficiency in the new construction and
gut rehab markets, both for residential and non-residential new construction projects. The
program provides technical assistance and presceriptive financial incentives lor projects
that go beyond building code. FFor commercial projects, incentives increase for projects
the more a project saves natural gas compared to the code bascline. The program has the
following objectives:

o Save natural gas through cost-eflective encrgy efliciency new construction
and gut rchabilitation projects.

o Promoic a better understanding of cnergy cfficiency options available in
the new construction and gut rehabilitation markets.

HECI secks to convinee homcebuilders, building owners, enginecrs, architects, and
contractors to incorporate natural gas energy efficiency into the design of their projects
and go beyond standards dictated by the building code. The program operates on a “lirst-
come, first-serve™ basis, providing technical assistance and incentives for reaching a
cerlain level of efficiency. PGW has hired a CSP to assess the project plans and verify
that the project meets program cligibility requirements, helping the customer along the
way 1o reaching the program requirements and go further if possible. PGW provides the
financial incentive to the customer upon the completion of the project.

if) Costs, Savings, and Benefits

At the end of February, HIECI had received 63 applications, had 15 applications
withdrawn or rejected, and has issuced $32,330 in incentives. In February 2014, PGW was
finalizing a new single family and small multi-family application to simplify participation
in HECI, and increase cost-cHectiveness of project reviews, When this new application
launches in spring 2014 PGW anticipates an up-tick in incentive offers to be issued for
projects currently in the application queue.
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Table 31 - HECI Impacts from Inception to February 28, 201422

Actual Results
{Inception to 2/28/2014) |
PARTICIPATION
Applications Received 63
Applications Withdrawn or Rejected 15
Incentives Issued 3
COSTS
Customer Incentives 532,330
Administration and Management $a
Marketing and Business Development 50
Contractor Costs $92,158
Inspection and Verification $ 2,600
Evaluation S0
Utility Costs $ 127,087
Participant Costs2? $23,999
Total $ 151,087
SAVINGS
Net Annual BBtu .66
Net Lifetime BBtu 12.66
Net Annual MMBtu / Customer 220
Weighted Lifetime {years) nfa

Program Costs

PGW spent slightly over $127,000 on HECI over this reporting period. Together, fixed
costs for Administration and Management as well as additional Contractor Costs were
higher than expected due to activitics 1o develop the new application process. These costs
are expected to be recouped through decreased variable costs associated with review of
single family and small multi-family projects. Overall, non-incentive costs still remain
below levels budgeted for in the FY 2014 Implementation Plan.

Program Cost-Effectiveness to Date

As of February 28, 2014, HECI has completed 3 project worth $32,330 in PGW
incentives, achicving TRC Net Benelits of $42,000 (2009%) and a BCR of 1.9.
‘Accounting for program costs brings the net benelits down to -$37,500 (20098), a BCR
of 0.70. As projects themselves have been cost-cflective, PGW attributes the
programmatic BCR to under-participation as compared to the administrative {ixed costs

22 Participation and incentives are based on actual program activity as recorded by the rebate processor over this
period.

2 — . . .
23 Ieremental cost of cquipment and instailation not ¢overed by PGW rebate.
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needed o implement the program. PGW has increased marketing cftorts, as discussed
ctsewhere in this Implementation Plan, and has focused on stream-lining the HECI
Residential application to cncourage additional projects to complete the full process.

PGW believes the HECIH program is integral within the overall DSM portfolio in
providing additional energy-efliciency programming for commercial and industrial
customers. PGW is continuing to develop a pipeline of new projects, which should
provide incremental net benefits and pull the program cost-eflcctiveness up closer to and
cventually beyond 1.0, as demonstrated by this plan’s projected HECI BCR of 1.25 by
the end of 'Y 2015. A potential Phase 11 extension of the program would allow for the
inclusion of the typical longer-lead time projects that otherwise may miss the current
program deadline, and allow for ongoing project pipeline development.

Despite the fact that the HIECI program has not yet achieved cost-cffectiveness on its
own, PGW continues to believe that the program has significant potential to deliver
savings 1o customers and is still committed to offering the program within the DSM
portiolio.

Projcctions

The program aims to serve 50 single-family residential units, 12 multifamily buildings,
and three (3) commercial new construction projects in FY 2014, with associated
annualized gas savings of 3.7 BBtu, or 57.1 MMDBtu/customer. The program is projccled
to cost approximately $300,000.

Table 32 - Projected HECI Impacts for FY 2015

Projected’
(FY 2015)
PARTICIPATION
Analyses/Audits n/a
Customers with Installations 65
COSTS
Measure Installation Costs $214,389
Administration and Management s-
Marketing and Business Development 5.
Contractor Costs 523,148
inspection and Verification 510,255
On-site Technical Assessment $-
Evaluation $50,000
Utility Costs $297,791
Participant Costs $106,887
Total $404,678
BENEFITS
Net Annual BBtu 3.7
Net Lifetime BBtu 68.5
Net Annual MMBtu / Customer 57.1
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( Weighted Lifetime (years) 18.4

iii) Workflow

PGW has updated the HECI single family and small multi-family application work flow
in order to make the program more cost-effective and customer friendly for small
projects. Under the new workflow, PGW?’s technical assessment team will no longer
require an encrgy model for single family and small multi-family buildings. All single-
family construction applications will utilize the new application process, and small multi-
family projects without energy models will have the option to use the new application.

iv) History, Ramp-Up Strategy and Milestones

Since launching the HECI program in the beginning of FY 2013, PGW has experienced
slow program uptake, long project lead times, and volatility in program participation
levels. PGW continucs to apply data and lessons learned to date in identifying {urther
program improvement opportunities, including a redesign of the HECI residential
program protocols and application processcs, which is detailed below. This update
resulted in limited short-term project activity during the first half of FY 2014, however is
expected to result in a much greater program performance over the remainder of FY 2014
and 2015.

Due to the complexity and long-planning process required for new construction projects,
HECI projects were found to take cight months or more {rom initial engagement to
project completion. As a result, business development activities conducted in FY 2013
and I'Y 2014 may not result in grant payments until late FY 2014 and into I'Y 2015.
PGW will continue to see benefits of the prior marketing activitics as customers proceed
with projects under consideration for HECI incentives from prior PGW fiscal ycars.
Unfortunately, these long-lead times for HECI projects may require setting a deadline on
new applications and incentive pay-outs based on the termination of the current DSM
Phasc [ approval period, unless a Phase 11 exicension occurs.

Unlike CIER and CIRI, where program participants will directly reap the benelits of
lower operating savings, HECI requires developers to make a higher investment in high
efliciency equipment without a guarantec ol future cash flow. Although sophisticated
developers understand the return on investment and know how to build high cfficiency
propertics, many others aren’t certain of the price premium the properties will yield. Nor
are they aware of the upgrades necessary to achicve cost-effective energy savings.
Through the end of FY 2014, and in FY 2015, PGW will seek to further engage the
developer community to showcase the financial benefit of participating in HECI.

Similar to the challenges encountered in CIRI, PGW has found that competing
obligations have resulted in many builders refusing to take the time to participate in the
EnergySensc program due to the time required. Many of PGW’s HECI applications have
remained incomplete for months, as developers were unresponsive, duc to the limited
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time they had to dedicate to understanding HECI and participating. Part of this hurdle to
participation was attributed to the initial application ol review prolocols for residential
projects, which required developers without an energy model for their building to provide
a detailed list of building characteristics so PGW could create a model. PGW found that
most developers did not have encrgy models, and when conlronted with the data
collection requirements of HECI, chose not to participate.

In response, PGW developed a new application in Y 2014 that made HECI even more
prescriptive [or residential and small multifamily customers. This redesigned application
climinates the need for conducting an energy model on each home. Customers arc
presented with two tracks, one for single-family residences and the other for small multi-
family buildings with distributed heating systems. An Excel workbook application shows
specific cost-cffective upgrades that developers can consider when designing their
projects. The efficiency conservation measures include above-code thermal envelope
insulation, heating equipment, and domestic hot water heater and fixtures. The workbook
calculates a projected grant, incremental cost, and cnergy savings based on the user
inputs. This redesigned process will streamline the requirements to participate in HECI
and reduce uncertainty regarding potential benefits.

Although multifamily and commercial customers who already have completed an energy
model will be given the option to submit it for consideration, the new application will
cater to the majority of HECI applicants and especially small businesses and independent
developers. PGW expects this application to result in increased customer participation, a
higher lead conversion rate for new projects, and reduced program administration costs as
fewer projects will undergo an encrgy modcling review.

v) Target Market and Program Eligibility

There are no updates to program cligibility.
vi) Target End-use Measures

HECI takes a “performance-based”, whole-building approach. Projects must save a
certain amount of gas compared to similar project that merely meets building code.
‘Through implementation of the new single family and small multi-family applications,
PGW has identified several cost-effective measures that will be the center of
recommended FIECI projects. The measures included in the new applications include
thermal envelope insulation, heating cquipment, and water heating cquipment and
fixtures.

Larger commercial facilities and apartment buildings that do not qualify to usc the new
application will continue to procced through the original application design requiring a
customized full cnergy model for cach building. There will be no specilic measures
required, but most measures arc expected to be cither part of the HVAC system (new
equipment, tighter ducts, controls, etc.) or the building cnvelope (insulation, high-
clliciency windows, elc.).
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vii) Incentive Strategy

There are no updates to the HECI program incentive strategy.

viii) Roles and Responsibilities

There arc no updates (o roles and responsibilitics

ix) Marketing Strategy

In the HECI program, unlike the CIER or CIR] programs, the property’s end-user is ofien
not the entity responsible for the project. As a result, PGW has expericnced an even
greater challenge in marketing the program because some developers may not be able to
justify additional investment in high-¢fficiency measures even when incentives are
available, PGW has focused its marketing on influencers that can help to educate
developers about the benefits of investing in additional energy efficiency measurces.

The chicf influencers in this process are the project architects and engincers. PGW’s
marketing plans emphasize outrcach to architects and engineers, through direct
communications, presentations at firms, and outrcach through organizations. PGW will
continue conducting ouireach to these groups through relevant trade organizations.

In addition 1o outrcach to service providers, PGW also began targeting residential and
commercial developers. This outreach included targeted, direct outreach based on
projects identified through PGW’s partnership with PHEFA, or through news articles.
Additional outreach was conducted through the real-estate industry network, including
realtors, appraisers and inspectors. This outreach is expected to forge deeper ties with real
estatc and developer industry organizations. PGW plans to further focus outrcach
activities on this market to identify additional projects and help PGW better gauge the
end-user demand for high-efficiency homes and buildings.

PGW has also leveraged the data collected to better inform its marketing activitics. PGW
has increasingly educated developers about the benelits of EnergySense at the time they
first engage PGW lor service, whether it*s for new service turn-ons, or to request an
estimate to develop a project site with natural gas. When developers have madc the
choice to install natural gas, PGW has provided them with information about the benefits
of high-efficiency equipment.

Finally, PGW’s new EnergySense C&lI Trade Ally Network will provide deeper
engagement with trade allies and commercial lenders that may be active in new
devclopments. The new directory will provide a platform for PGW to cducaie trade allics
on the benefits of participating in FIECI, and to refer customers to firms that are familiar
with the PGW EnecrgySense programs.
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x) Coordination with other Programs

Program/Organization Description of Coordination

PGW will seck to coordinate with the existing
EnergyWorks Commercial & Industrial cnergy-
EncrgyWorks efficiency programming, as administered by the
Philadelphia Industrial Development Corporation
and The Reinvestment Fund

PHIA also administers federal funding through the
Low Income Housing Tax Credit program, which is
awarded twice a ycar. Many affordable housing
PHEA organizations use this lunding to develop new
facilitics. PGW will conduct outreach to the
recipients, from a list provided by PHFA, to offer
additional [unding to the recipients’ projects.

PGW will also seek to identily and coordinate with
any other existing encrgy-cfticicncy programs in
Philadelphia serving over-lapping markets.

Other existing encrgy-
clficiency programs

xi} Evaluation, Monitoring, and Verification

Quality Assurance

Post-construction verification inspections arc performed on all commercial, industrial and
multi-family propertics, and 10 percent of all single-family residential properties that
participate in HECI. The inspections will allow PGW to validate that the correct
equipment was installed. PGW’s technical assessment provider conducted three
inspections during, I'Y 2013 for projects completed that ycar and found that all projects
met the incentive agrecment requirements.

Data Collection

Under the new HEC! single-family and small multi-family building application,
developers are no longer required to provide equipment spec-sheets, or make and model
information at the time of the application. PGW discontinued this practice when it found
that many applicants did not have a specific equipment make and model sclected at the
time of the application. This caused delays in the application submissions and customer
confusion. The new application only collects information about the equipment
cificiencies. Details about equipment makes and models are collected through invoices or
other documentation submitted at the end of the project, and used to confirm the
equipment etficiencics.
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Reporting

There arc no updates to reporting for the HIECK program.

Lvaluation

In FY 2015, PGW will begin its evaluation of the HECI program. Consistent with the
other EnergySensc program evaluations, the HECI evaluation will consist of a market
study and an impact study.
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F. Comprehensive Residential Retrofit Incentives Program

i) Program Description

The CRRI program provides incentives to customers and contractors that perform
comprchensive natural gas energy cificiency retrofits, The CRRI program has the
following goals:

o Save natural gas through cost-effective residential retrolits.

o Achieve an average reduction of at least 20 percent in annual gas heating
consumption among all participants.

o Promote better understanding of energy efficicncy options available for
the residential market.

CRRI provides incentives to single-family residential customers for implementing natural
gas saving measures in their home, such as air sealing, insulation, and heating system
replacements. Customers are eligible for a subsidized cnergy assessment and can camn
rebates based on the deemed first-ycar MMBtu savings of their completed measures.
PGW, through a third-party administrator, oversees a network of contractors approved to
perform work under CRRI. The program builds on the lessons learned from
implementing ELIRP, which promotes similar energy elficiency packages among PGW’s
low-income population through usc of approved conservation service providers (“CSPs™).

ii) Costs, Savings, and Benefits
As of February 28, 2014, 208 cnergy assessments have been performed and 59 cnergy

efficiency projects have been completed totaling over $106,265 in incentives and
achieving 43 BBtu in lifetime savings.
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Table 33 — CRR1 Impacts from Inception to February 28, 2014

Actual Results
{inception to.2/28/2014)
PARTICIPATION
Audits Performed 208
Projects Completed 59
COSTS
Customer ncentives S 106,265
Administration and Management 50
Marketing and Business Development S0
Contractor Costs $ 376,961
(nspection and Verification $0
Evaluation 50
Utility Costs $ 483,227
Participant Costs! 5168,661
Total $ 545,622
SAVINGS

Net Annual BBtu 1.5
Net Lifetime BBtu 43.0
Net Annual MMBtu / Customer 26.2
Weighted Lifetime {years) 27.8

Compileted projects to date have been lower than initial program projections, duc to the
extended soft-launch period transitioning into the program’s FY 2014 hard-launch, as
cxplained in the 'Y 2013 Annual Report. During the soft-launch period, the Home
Rebates contractors began limited offerings of program. Initial participants were
developed through word of mouth and targeted outreach effort, as a means of slowly
market-testing the program design before launching larger mass-market lead gencration
campaigns, The hard-launch, beginning with the start of 'Y 2014, was supported with
increased city-wide marketing and outreach activities.

Program participation has increased, but at a slower rate than initially projected. PGW
has taken several steps in FY 2014 to increase program activity; further details on these
developments are provided in the Marketing Strategy section below.

Program Costs
PGW spent slightly over $483,000 on CRRI over this reporting period. The difference
between budgeted and actual costs is mainly due to slower than anticipated start-up.

Propram Savings

4 Cost ot project and installation not covered by PGW rebate,
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On average, CRRI projects are saving 26.2 MMBlus, an average of 25 percent savings
per home.

Program Cost-Lflcctiveness to Date

As of February 28, 2014, CRRI has completed 59 projects worth $71,491 in PGW
incentives, achieving TRC Net Benefits of $37,567 and a BCR of 1.15. However, taking
into account program start-up costs, ongoing contractor costs, and costs for audits with no
completed projects, net benefits drop to -$294,000, or a BCR of 0.44. Though PGW
cxpects to continue to provide incentives for cost-effective projects, given the large fixed
starl-up costs and slower than anticipated ramp-up, PGW does not anticipate reaching
positive net benefits since inception for another 18 months.

One metric that PGW waitches closely to ensure that the program will eventually become
cost-cflective is the ratio of completed jobs to audits performed, also called the
“conversion rate’. PGW initially anticipated a conversion rate of 35 percent for CRRIL
Currently, CRRI has a conversion ratc of 28 percent. This value has been steadily
increasing over the past few months due to the lead time for projects often being over two
months, Recent activity and trends are showing conversion rates reaching to 30 percent
and beyond. PGW fully anticipales mecting a 35 percent conversion rate in its upcoming
Fiscal Year 2015.

Initially, cost-effectiveness at the project level has not been required, for the sake of
allowing increased customer choice in determining project scopes. The only limitation to
CRRI projects has been to measures for which PGW can claim natural gas savings. While
most projects have achieved cost-cflectiveness, a few have not, often with significantly
less net benefits due to expensive heating system retrofits. These few have a larger
tmpact on overall program cost-clTectiveness. PGW intends to maintain the current
design of allowing customer discretion and contractor pricing, for the sake of lowering
hurdles allowing both groups to participate in the program. Additionally, the CRRI
program will incorporate a CSP cvaluation model, similar to the existing ELIRP model,
which will effectively encourage CSPs to improve overall project savings and cost-
cffectiveness. As with ELIRP, this model is expected to improve program performance
over both the short- and long-terim.

At the moment, the program’s current BCR is more attributable 1o overall participation
levels rather than individual project cost-cffectiveness. As the majority of projects are
cost cffective and provide net benefits, PGW’s current program goal is to increase total
program participation at two points: Assessment Applications and Project Conversions.
Initiatives for targeting both arc addressed further in the Marketing Strategy section
beclow.

As stated elsewhere, the CRRI program has not achieved cost-cffectiveness, though PGW
does expect 1o achieve TRC BCR over 1.0 within the next 18 months based on trending
to date and future forecasts. However, this time-frame would mean that the program
would end the current DSM Phase { approval period on August 31, 2015 with a BCR
under 1.0, and a Phase 11 extension would be necessary to achieve program cost-
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cifectiveness. [ the DSM portiolio is extended, PGW belicves CRRI should continue to

be an cssential component within it. Based on the program aclivity to date, issues
identilied, and solutions currently underway, the CRRI program would likely develop
into one of the most effective DSM programs in terms of production scale and gas

savings impact.

Projections
PGW aims to complete 652 FHome Rebates projects in FY 2015, with associated

annualized gas savings of 17.7 BB, or 27.1 MMBtu/customer. The program is projected
to cost $1.4 million.

Over FY 2013 to FY 2015, the program is expected to provide lifetime net present

benefits of -$1 million with a BCR of 0.78.

Table 34 - Projected CRRI Impacts for FY 2015

Projected
(Fy 2015)
PARTICIPATION
Analyses/Audits n/a
Customers with Installations 652
COSTS
Measure Installation Costs 51,111,000
Administration and Management 5-
Marketing and Business Development 5-
Contractor Costs $178,000
Inspection and Verification 561,000
On-site Technical Assessment 5-
Evaluation $50,000
Utility Costs $1,400,000
Participant Costs $2,226,823
Total $3,626,823
BENEFITS
Net Annual BBtu 17.7
Net Lifetime BBtu 453.7
Net Annual MMBtu / Customer 27.1
Weighted Lifetime {years) 25.7

iii) Workflow

The following steps outline how a customer will participate in CRRI.

A customer enters CRRI cither through CSP lead generation and enrollment or the
program’s central web intake application and customer hotline.
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The CSP then contacts the customer to schedule and perform the initial encrgy
audit; enter data into the in-home Contractor Tool; and provide the customer with
the recommended job scope, costs, projects savings, PGW CRRI incentive, and
any linancing options available. PGW developed an audit subsidy model in which
PGW, the CSP, and the customer all absorb some of the upfront audit costs so as
to lower the customer’s initial barrier (o entry while still requiring a managcable
level of program buy-in.

The CSP will then install all measures approved by the custiomer, bill the
customer, complete the PGW CRRI application, and submit it with supporting
information to the Program Administrator.

When an applicant is seeking financing, the lending mstitution will process the
loan.

Once the work has been completed, the contractor sends the test-out resulis to the
implementation contractor, who does a bench review and, in some instances, an
onsite inspection.

As soon as all the proper post-installation documentation has been completed
satisfactorily, PGW will pay incentives to the customer and the contractor,

Additionally, CRRI will be cross-marketed to RHER participants. However, PGW will
only pay an incentive based on the additional measures, and the equipment savings will
only be counted in one of the programs 1o avoid double-counting of savings.

iv) History, Ramp-Up Strategy and Milestones

The following qualitative CRRI developments have occurred as of February 28, 2014:

Issued an RFP for a Program Administrator.

Issued an RFP for CSPs.

Selected a Program Administrator.

IFinalized a financing referral relationship with the Keystone HELP program.
Selected and trained five initial participating CSPs.

Began the program soft-launch with limited outreach. .

Began the program hard-launch accompanied by a mass marketing campaign.
Issued an RFP to sclect an additional one to three participating CSPs, sclections
are expected by May, 2014,

The next major program milestone will be the CRRI Impact Evaluation, which is
expected to begin in early FY 2016, based upon FY 2014 activities and actual gas
savings.
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v) Target Market, Program Eligibility and Process

The target market segments among PGW’s eligible population of residential heating
customers includes:

1. Customer annual gas usage in the top quintile of all PGW heating customers;

2. Customers already in the market for end-of-lile heating system replacement and
thus cligible to participate in PGW’s high-efficicncy heating cquipment rebate
program,

3. Customers who independently participate in the Pennsylvania Keystone HELP
program, including those who previously participated for single-measure ptojects,
or did not follow through on applications.

PGW will manage customer-driven program intake to keep pace with contractor and
program infrastructure capacities as well as available program budgel. PGW will develop
a mechanism lor controiling intake; e.g., announce a certain amount in incentives
available through some date, first come {irst scrve to reserve based on an updated
estimate of average project cost for both participation tracks. By closely monitoring
participation rates, it also will be possible to adjust the rate at which approved contractors
arc given “hot leads™.

All PGW single-family residential customers that are pursuing these targeted project

types and are paying the Energy-Efliciency surcharge are eligible for participation.

vi) Target End-use Measures

There are no updates to CRRI targeted end-use measures.

vii} incentive Strategy

The core of the CRRI conceptual program design has been to otfer participants a
combination of incentives and financing opportunitics for the customer portion of the
investment 1o leverage as much customer investment in cost-effective gas savings with
the available program budget.

Audits
CRRI CSPs are required to conduct comprehensive Energy Assessments, using PGW

provided tools, to identify all cost-cffective encrgy clficiency opportunitics as well as any
necessary health/safety measures.
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PGW’s goal in development the assessment fee model was to obtain a consistent and
alfordable cost for all participating customers. This cost structure was to result in a
modest fee, discounted from the average market cost of approximately $450, to the
customer in order to require a manageable level of buy-in (and thereby avoid “tire-
kickers™), while also reducing full market-rate audit costs (and thereby avoid “sticker-
shock™). PGW has targeted a flat customer fee of $150 for all encrgy assessments,
regardless of CSP, in order to clearly communicate the program to consumers and to
drive intake and participation.

In order to achieve that $150 level, PGW developed a model requiring the participating
CSPs to provide subsidized, flat asscssment rates through the RFP-selection and
contracting processes. PGW then further subsidized assessment by a fixed amount per
completed audit, which PGW views as a necessary program marketing cost in lowering
the barricr to entry.

Incentives
CRRI incentives are designed to accomplish several goals:

I. Encourage both homeowners and contractors to seek the greatest savings
possible;

2. Protect program cost-cffectiveness and budgets, while also providing a clearly

communicaled and comprehensible incentive design methodology;

Appropriately align with RHER program rebates amounts, to avoid adversely

incentivizing customers away from comprehensive projects.

T

PGW has developed an Excel-based energy assessment tool for CSPs use in the home.
This tool incorporates PGW’s TRM encrgy-savings formulas, CSPs costs, and outputs of
project encrgy savings and cost-efTectiveness. The outputs can be exported to a PDIF and
printed on-site for the customer or emailed. The report provides savings cstimates for the
measures, project cash-flows incorporating linancing and rebates, and also health and
salcty information. The tools outputs can also be automatically uploaded into the CRRI
program database to allow streamlined approval and reporting processes.

Afler the assessment is performed and recommended work scope is provided, CSPs will
return to install measures as sclected by the customer, which may include: air scaling,
insulation, duct sealing, heater and water heater repairs and replacements, low-flow
devices and other energy saving improvements.

The rebale design for these customized work-scopes is as follows:

o Customers will qualify for a rcbate of $40 per {irst year MMBtu saved as
calculated within the PGW Contractor Tool.

o Estimated Customer Incentives are calculated during the initial
asscssment, based on the CSPs recommended work scope. This allows a
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greater level of customer certainty in determining whether to proceed with
their project.

o Actual Customer Incentives are calculated based upon:

= The final installed work scope for all measures other than air
sealing (CFM-50) and duct sealing (CI'M-25) results;

s Assessment test-in savings estimates for air scaling and duct
sealing measurcs, so long as final test-out readings arc within 25
percent of initial estimated test-out readings,

s Final test-out rcadings for air scaling and duct sealing measures if
such readings are cither 25 percent greater or less than initial
assessment’s estimated test-in readings. In these cases, the CSP
must explain to the customer that the project scope changed
significantly, resulting in a revised Customer Incentive level.

a (CSPsare eligible for rebates ol $10 per first year MMBtu saved, as calculated
within the PGW Contractor Tool, for completed comprehensive projects only if
complcted conservation measures result in a 15 percent natural gas usage
reduction,

o For projects including the installation of new high-efficiency heaters (94 percent
AFUE or greater), PGW’s rebate amounts are consistent with the RHER program
for ease of customer communication and to properly align incentive offers
through a single streamlined process.

Financing
To augment this strategy, and to reduce program costs, PGW has also finalized a direct

relerral relationship with the Keystone HELP program for low-interest energy-clliciency
financing in order to address the potential hurdle of upfront funding.

viii) Roles and Responsibilities

PGW

PG W oversees and coordinates program activity with the Program Administrator and
other partners. PGW provides approved CSPs with the Contractor cost-effectiveness tool.
PGW will also assist with marketing the program, as well as paying incentives.

Program Administrator ,

The Program Administrator is responsible for contractor oversight, including training,
mentoring, reporting, and inspections; rebate processing; and programmatic
communications and marketing activitics.

Certified CSPs are responsible for selling projects, performing audits, and installing
measures. Approved CRRI contractors arc required to have BPI Encrgy Analyst
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certification for those developing and sclling work scopes, and Retrofit Installer
certification for those supervising crews’ instatlations.

Evaluator
PGW has sclected a third-party program cvaluator to conduct an impact evaluation of all
CRRI program activitics

ix) Marketing Strategy

As initially designed, the CRRI program was intended to provide CSPs with PGW
rchates as a resource in further assisting their existing sales activitics, PGW CRRI
program gencral marketing had always becen planned, but was anticipated to provide
market awareness and would act in tandem with the CSP ground-level lead generation.

During the program’s soft-launch period, PGW and the Program Administrator identificd
that further programmatic marketing would be required. The general marketing campaign
alrcady underway, involving mass market TV, radio, billboard, print, and online ads, was
expanded. In addition, PGW and the Program Administrator began implementing a grass-
roots outreach plan to bolster the CSPs lead generation. These initiatives included direct
outreach end-uscrs through community organizations, businesses on key commereial
corridors, EnergySense at Work presentations, and neighborhood sweeps with “Home
Performance Technicians” 1o discuss the value of the program and attempt to schedule
encrgy assessments, :

PGW has scen an uptick in program activity due to the new marketing activities
beginning in January, 2014, as average number of audits completed per month has
increased from 16 to 20. While increasing program leads in the short-term, these grass-
roots activities have been designed and implemented to include the CSPs and instill the
experiential knowledge into their businesses. The hope is to eventually transfer these
activities entirely 1o the CSPs and revert to a limited PGW marketing footprint, as
initially envisioned.

PGW has also re-posted the CRRI CSP RFP as an additional response to initial program
participation. Initial plans had involved re-posting the RIFP at a later date to grow the
program’s network of participating contractors. However, the timeline for the re-posting
was moved forward in FY 2014 in order to more immediately incorporate the increased
lead-generation activities and increased project capacity that the additional CSPs should
provide. PGW cxpects to have the new round of CSPs selected and trained by summer,
2014.

The above activities arc expected to assist in providing additional program intake to the
point of assessment applications. However, the assessment is only the [irst step towards a
completed project. As part of a comprehensive approach to increasing program
participation, PGW is also examining and addressing the project conversion rate between
assessments performed and projects completed.
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As of February 28, 2014, the CRRI program conversion rate was 28 percent, as compared
to PGW’s initial forccasted 35 pereent rate. ‘The conversion rate has climbed steadily
since inception and is anticipated 1o continue to reach towards the anticipated rate of 35
percent. Cenversion rates are a difficult metric in that customers typically wait several
weeks or months after an audit before procecding with work. This rate is always delayed
and in flux, and newly launched programs like CRRI1 only exacerbate those issues. PGW
will both monitor and consider useful revisions to this metric going forward.

Regardtess, there appears to be opportunity for improving the conversion rate. Marketing
and training have served to assist CSPs to better close lcads, qualify leads and maintain
useful customer data. PGW is planning future elforts to help convert projects, including
follow-up emails and surveys to customers who receive audits but have yet 1o proceed
with improvements. PGW will also be performing analysis on the estimated number of
days projccts remain open so that it can determine a fair conversion rale,

Additionally, homes that receive Energy Assessments but do not proceed with
comprehensive measures are obviously missed savings opportunities. However, cven
these homes typically have some amount of cnergy savings wotk performed, which PGW
1s currently not capturing in savings analyses nor in the customer rebate calcutations. In
the remainder of I'Y 2014, PGW plans to incorporate a Direct Install component into the
CRRI program to capturc and reward savings for these assessment measures, such as
recalibrations and installations, walter heater turn-downs, and low-flow water devices.
PGW views this additional Direct Install component as a means of increasing program
savings and hopefully encouraging increased customers to proceed with comprehensive
jobs through the additional education and rcbate value provided.

In FI1 2015, PGW will also evaluate data to determine if it is feasible to incorporate

additional prescriptive measures into the Direct Install components, such as pipe
wrapping, and HVAC service-type improvements like boiler tune-ups.

x) Coordination with other Programs

Program/Organization Deseription of Coordination
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Program/Organization

Description of Coordination

Other EncrgySense Programs

The CRRI program will be linked directly as an
optional upgrade to PGW’s existing RHER program
promoting premium gas space healing cquipment
replacement. CRRI program incentives will be
structured to supplement those all PGW residential
customers arc ¢ligible for when they replace their
existing furnaces and boilers at the end of their
useful [ives. Incentives will be offered on a shding
scale, providing higher incentives for decper encrgy
savings.

EncrgyWorks/
Keystone HELP

The ARRA-lunded EnergyWorks program ended in
fall, 2013. Remaining funding had been committed
lo the Keystone HELP program, allowing the latter
to continue providing subsidized low-interest
residential loans.

PGW’s ongoing partnership with Keystone HELP
will continue to provide PGW CRRI customers with
attractive financing terms for residential energy
efficiency projects (including CRRI projects), at
least over the duration of their remaining subsidized
financing program.

PGW and Keystone HELP have developed co-
branded marketing materials to advertise the
benefits of both programs in conjunction. In cross-
maltching customers with Keystone HELP's
database, PGW can confirm at least 30 percent of
FHome Rebates have received financing through
Keystone HELP. CSPs have stated that in their
experience closer 1o 75 percent of their customers
seck linancing and that it is a major asscl {0
program. PGW will improve reporting protocols
with Keystone HELP.

Keystone HELP also performs inspections and
verifications in a number of their customers’ homes.
PGW has identitied opportunities for coordination
in homes that are in both programs and scheduled
for inspections.
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Program/Organization Description of Coordination

PGW has partnered with Philadelphia Works Inc.
through PA CareerLink Philadelphia to connect
local unemployed workers with weatherization
training programs and then onto cmployment with
CRRI CSPs. This builds upon the pactnership PGW
has developed for ELIRP.

To date, PGW has not evaluated on this metric since
the first few months of the program CSPs were
morc strategic in staffing decisions by shifling
employces from other programs and assessing the
project load before hiring staff. However, at
minimum, all {uture opportunities will be posted on
Carcerlink and contractors will be encouraged 1o
hire new entry-level workers through Careerlink
until targets arc met.

PA CarcerLink Philadelphia

PGW will also seck 1o identify and coordinate with
any other existing energy-cfficiency programs in
Philadelphia serving over-lapping markets.

Other existing energy-
clficiency programs

PGW is exploring targeted partnerships with
organizations focused on housing revitalization that
may want to take advantage of EncrgySense rebates
Housing Revitalization witen rchabbing homes. PGW will continue
programs attempting to identify further opportunitics to
pariner with existing agencies and organizations to
leverage additional resources and incrcasc overall
synergics.

xi) Evaluation, Monitoring, and Verification

Quality Assurance

PGW and the CRRI program administrator have implemented a rigorous QA/QC process
in order to ensure the highest quality CSP performance, customer service, and continuous
improvement. Al CRRI customers are required to utilize the PGW sclected and trained
participating CSPs, for both initial assessments and mecasure installations, in order to be
cligible for the program’s rebates. All CSPs were thoroughly vetted as part of the RFP
sclection process and are held to strict certification standards. After selection, a training
session was held to introduce CSPs to the program protocols and requirements.

An extended ficld shadowing and inspections process occurred with cach CSP before
they became fully approved to begin implementing the program. Three of the first five
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energy assessments by each CSP were shadowed by the program administrator and two
of the first threc projects completed were inspected to validate the scope and quality of
the CSPs’ work. Additionally, regardless of whether the CSP has already been approved,
all field staff must individually participate in a supervised field audit to confirm their
participation in the program. These individual supervised audits cvaluate personnel for
both technical understanding of BPI protocols and building scicnce best practices, along
with customer service skills,

Even after CSPs and their stafl have been approved, ongoing QA/QC protocols continue.
All assessment reports are first submitted to the program administrator and approved
belore can work can begin. Random inspections are then performed on a minimum of 5
percent of all completed CRRI projects. Targeted mentoring and increased oversight is
directed when necessitated by specific CSP performance issues.

PGW has created four CSP categorics to ensure CSPs maintain high standards of quality:

1. Provisional — Initial status. CSP is subject to advanced oversight and QA on two
of itial three projects.

2. Full = CSP completes training requirements and demonstrates satisfactory
performance.

3. Probationary — CSP is found to have breached ethical standards or fails two
consecutive QA inspections. A wrilten action plan must be submitted. PGW
increases number of QA revicws.

4. Suspended — CSP fails 1o [ulfill probationary terms. Alrcady started projects may
be completed, but program benefits (incentives, new leads, ete.) are discontinued.

Data Collection

The Program Administrator maintains a database of program activity related to cach step
of the proeess in CRRI, including initial leads, assessment data, loan information,
completed project scope, and inspections reports. These data are collected and monitored
for the sake of program performance reporting and to better inform future marketing
strategies.

Reporting _

As part of the Annual Reporting process, PGW will provide regular reports of the
programs impacts. Deemed savings will be calculated using the values established in the
TRM, and formulas will be updated as the TRM changes. FFigures showing the pipeline of
projects as well as the number of rejected projects will be provided along with realized
costs. Findings from on-site inspections will be primarily uscd in the program’s impact
evaluations.
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Evaluation

In accordance with the general evaluation plans for the DSM Portlolio, a third-party
contractor will perform in~-depth evaluations cvery two years. The first evaluation for the
CRRI is scheduled for I'Y 2016 on FY 2014 activilies.
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Appendix A —

Avoided Gas Costs Over Time

A. PGW Avoided Gas Costs Over Time

Comparison of Space Heating Avoided Costs (2009%)

vear o':f;:a’ FY111P | FY121P | FY13IP | FY4IP | FYISIP
9/28/09 | 7/26/10 | 3/21/11 af1/12 a/7/13 a/25/14
2011 $8.63 $6.54 $6.35 $6.35 $6.35 $6.35
2012 $8.55 $6.57 $6.48 $5.40 $5.40 $5.40
2013 $8.51 $6.59 $6.51 $5.97 $6.75 $7.24
2014 $8.54 $6.77 $6.84 $6.22 $6.73 $7.54
2015 $8.62 $7.04 $7.21 $6.34 $6.67 $7.00
2016 $8.77 $7.30 $7.51 $6.46 $6.67 $6.90
2017 $9.00 $7.52 $7.76 $6.60 $6.70 $6.91
2018 $9.29 $7.70 $8.00 $6.72 $6.76 $7.08
2019 $9.44 $7.90 $8.25 $6.81 $6.85 $7.29
2020 $9.43 $8.09 $8.50 $6.97 $6.96 $7.51
2021 $9.46 $8.27 $8.71 $7.22 $7.11 $7.70
2022 $9.57 $8.36 $8.80 $7.42 $7.27 $7.87
2023 $9.88 $8.34 $8.78 $7.59 $7.44 $7.97
2024 $10.24 $8.38 $8.82 $7.73 $7.61 $8.06
2025 $10.58 $8.51 $8.96 $7.94 57.71 $8.18
2026 $10.91 $8.66 $9.12 $8.10 $7.85 $8.29
2027 $11.19 $8.87 $9.34 $8.08 $7.92 $8.38
2028 $11.41 $9.12 $9.60 $8.00 $8.01 $8.55
2029 $11.59 $9.38 $9.88 $8.04 $8.13 $8.80
2030 $11.65 $9.48 $9.98 $8.23 $8.26 $8.92
2031 $11.87 $9.69 $10.24 $8.45 $8.41 $9.10
2032 $11.87 $9.69 $10.24 $8.57 $8.50 $9.32
2033 $11.87 $9.69 $10.24 $8.70 $8.83 $9.46
1600 Space Heating Avoided Costs (2009$)
$12,00 -
$10.00
$8.00 -
$6.00 | wm(Qyriginal Plan 5/28/09
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<100 —CY12 1P 321711 _
=m——uiy)31P 4/7/12
$2.00 14 P 4/7/13 —
—FY15 1P 472514
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Comparison of Bascload Avoided Costs (2009%)

vear o':ﬁ::al FY111P FY121P | FY131p FY14 IP FY14 P
9/28/09 | 7/26/10 3/21/11 4/7/12 4/7/13 4/25/14
2011 $7.28 $5.54 $5.15 $5.15 $5.15 $5.15
2012 $7.24 $5.59 $5.32 $3.82 $3.82 $3.82
2013 $7.21 $5.64 $5.40 $4.36 54.80 $5.23
2014 $7.24 $5.82 $5.70 $4.59 $4.78 $5.38
2015 $7.32 $6.07 $6.04 $4.73 $4.74 $5.00
2016 57.45 $6.30 $6.30 $4.85 $4.76 $4.94
2017 $7.65 $6.51 $6.53 $4.99 $4.81 $4.97
2018 $7.91 $6.68 $6.74 $5.12 $4.89 $5.14
2019 $8.05 $6.86 $6.97 $5.21 $5.00 $5.36
2020 $8.04 $7.04 $7.19 $5.38 $5.13 $5.58
2021 $8.07 $7.21 57.38 $5.61 $5.29 $5.76
2022 $8.17 57.29 $7.46 $5.81 $5.45 $5.92
2023 $8.45 L 57.27 $7.44 $5.99 $5.63 $6.01
2024 $8.78 $7.30 §7.48 $6.13 $5.80 $6.10
2025 59.08 $7.43 $7.61 $6.33 $5.92 $6.23
2026 $9.37 $7.57 $7.75 $6.50 $6.06 $6.34
2027 $9.63 $7.76 $7.95 $6.49 $6.13 $6.44
2028 $9.82 $7.99 $8.18 56.42 $6.24 56.60
2029 $9.99 $8.23 58.43 $6.47 $6.36 $6.85
2030 $10.04 $8.32 $8.52 $6.66 $6.49 $6.97
2031 $10.24 $8.52 $8.76 $6.88 $6.64 $7.14
2032 $10.24 $8.52 $8.76 $7.00 $6.74 $7.36
2033 510.24 $8.52 $8.76 $7.13 $7.06 $7.49
61200 Baseload Avoided Costs (20095}
$10.00 /—""
$8.00 /—
5600 e ()riginal Plan 5/28/09
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Comparison of Water Heating Avoided Costs (20128)

vear o:f::a' FY11 1P FY12 IP FY13 (P FY14 1P FY14 IP
9/28/09 7/26/10 3/21/11 af7/12 4/71/13 4/25/14

2011 $7.62 $5.79 $5.45 $5.45 $5.45 $5.45
2012 $7.57 | $5.83 $5.61 $4.21 $4.21 $4.21
2013 $7.54 $5.88 $5.68 $4.76 $5.29 $5.74
2014 $7.57 $6.06 $5.98 $5.00 $5.26 $5.92
2015 $7.65 56.31 $6.33 $5.13 $5.23 $5.50
2016 $7.78 $6.55 $6.61 $5.26 $5.24 $5.43
2017 $7.99 $6.76 $6.84 $5.39 $5.28 $5.45
2018 $8.26 56.94 $7.05 $5.52 $5.36 $5.62
2019 $8.40 $7.12 $7.29 $5.61 $5.46 $5.85
2020 $8.39 $7.30 $7.52 $5.78 $5.59 $6.06
2021 $8.42 $7.48 $7.72 $6.02 $5.74 $6.24
2022 $8.52 $7.55 $7.80 $6.21 $5.91 $6.40
2023 $8.81 $7.54 $7.78 $6.39 $6.08 $6.50
2024 $9.14 $7.57 $7.82 $6.53 $6.25 $6.59
2025 $9.45 $7.70 $7.95 $6.74 $6.36 46,72
2026 $9.76 $7.84 $8.09 $6.90 $6.50 $6.83
2027 $10.02 $8.04 58.30 $6.88 $6.58 $6.92
2028 $10.22 $8.27 $8.54 $6.82 $6.68 $7.09
2029 $10.39 $8.52 $8.80 $6.86 $6.80 $7.34
2030 $10.44 $8.61 $8.89 $7.05 $6.93 $7.46
2031 $10.65 $8.81 $9.13 $7.27 $7.08 $7.63
2032 $10.65 58.81 $9.13 $7.40 $7.18 $7.85
2033 $10.65 58.81 $9.13 $7.52 $7.50 $7.99
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$10.00

s8.0p

$6.00

54,00

52,00
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Appendix B3 — Additional Avoided Costs for PGW

B. Additional Avoided Costs for PGW

Paul Chernick
Resource Insight, Inc.
April 11, 2013, updated April 25, 2014

Wholesale Gas Market Effects

Supply Market Effects on PGW Gas Bills

Reducing gas usage reduccs the price of natural gas on a continental basis. Table B-1
summarizes the resulls of a number of analyses in the period 1998-2007 that estimated
the effect on continental gas prices of reducing gas use with gas or clectric energy-
cfliciency programs and/or rencwable energy.2? Most of these studics used EIA’s
National Energy Modeling System (NEMS), which is also used in the Annual Encrgy
Outlook.26 Table B-1 shows results for 2020, except for the ACEEE study, which
estimated results in 2008.

Most of thesc analyses estimated that a 1% reduction in US gas consumption would
reduce gas prices by about 1%-3%. For the gas supply prices that we are projecting for
2014-2020, a price reduction of 1%—-3% would be about $0.05-$0.20/MMBtu. For that
same time period, EIA forecasts that total US consumption of natural gas will be about 25
quads (or billion MMBtu). In more practical terms, the reduction of PGW gas
consumption by 1% (about 780,000 MMBtu) would reduce continental gas prices by
about $0.0002-$0.0006/MMBtu.

25 While there arc regional differences in gas prices due to pipeline congestion, most of the natural-gas
price in most locations al most times is determined by the total balance of load and supply across the
US and Canada.

26 J—— . - - . .
26 The ACEEE study used the proprictary model of Energy and Environmental Analysis, Inc.
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Table B-1: Estimates of Gas Price Suppression from Reduced Usage

Reduction in Gas Wellhead
U.S. Gas Price Reduction $/MMBtu

Consumption $/MMBtu per quad
Author quads {20005) {20008)
EIA (1998) 1.12 $0.34 $0.30
EIA (1999) 0.41 $0.19 $0.46
EIA (2001) 1.45 50.27 $0.19
EIA (2001) 3.89 $0.56 $0.14
ElA (2002a) 0.72 $0.12 $0.17
EIA (2002a) 1.32 $0.22 $0.17
E1A (2003) 0.48 $0.00 $0.00
UCS {2001} 10.54 $1.58 $0.15
UCS (2002a) 1.28 $0.32 $0.25
UCS (2002a) 3.21 $0.55 $0.17
UCS (2002b) 0.72 $0.05 50.07
UCS (2003) 0.10 50.14 $1.40
UCS (2004a) 0.49 $0.12 $0.24
UCS (2004a) 1.80 $0.07 50.04
UCS (2004b) 0.62 $0.11 50.18
UCS (2004b) 1.45 $0.27 $0.19
Tellus {2002) 0.13 $0.00 $0.00
Tellus {2002) 0.23 50.01 $0.04
Teilus (2002) 0.28 $0.02 50.07
ACEEE (2003) 1.35 50.76 50.56

The structure of natural gas supply has changed considerably since 2007, with the
growing importance of shale gas and the transition {rom forecasts of large LNG imports
1o forecasts of significant LNG cxports. As a result, we have not uscd these older
analyscs (o estimale gas-supply DRIPE. Instead, we have used EIA’s most recent set of
sensitivity analyses, {rom the 2012 AEO. Exhibit 1 lists the cases we identified as
changing natural gas demand without affecting the gas supply curve, along with EIA’s
projection of the changes in gas consumption (in quads or billion Btu or trillion cubic
feet), and Henry Fub price (in 2010$/MMBtu) from the AEO reference casc in 2020.
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Exhibit 1: AEOQ 2012 Gas-Demand Sensitivity Cases

Forecast Case

High economic growth

Low economic growth

Low nuclear uprates, lives and additions

High nuclear uprates, lives and additions

Low coal cost

High coal cost

2011 residential & commercial demand technology
High residential & commercial demand fechnology
Best residential & commercial demand technoiogy
High coal retirement (Reference 05 case)

Low demand and supply technology

High demand and supply technology

Low renewable technology cost

Extended taxes and standards for efficiency & renewables
No sunset on tax policies for efficiency & renewables

Change from 2020 Reference

Case

Consumption Henry Hub Price

(quads)

0.48
(0.53)
0.07
0.00
(0.32)
0.45
0.37
(0.49)
(0.74)
0.36
0.35
(0.55)
(0.08}
(0.15)
(0.06)

(2010$/MMBtu)

0.31
(0.35)
0.05
0.01
(0.20)
0.26
0.17
(0.47)
(0.83)
0.17
0.18
(0.55)
(0.10)
(0.08)
(0.02)

Exhibit 2 plots those changes from the reference case, over all the years reported in AEO

2012. The results arc remarkably lincar, with the small changes in the carly years
clustered near the origin and the large changes in later years closer to the ends of the

trend line,
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Exhibit 2: Gas Demand and Price Changes, AEO 2012

y = 0.632x - 0:0483 $0.6 A
R*=0.9423

r T T T T

(22)  (1.8) (14 (1'.0)

$/MMBtu

Change in Henry Hub Price from Reference

-$1.9 -

|_ Chauge in quads from Reference

We will use the linear trend ling in Exhibit 2, which implies a $0.632/MMBtu decrease
in Flenry Hub gas price for every billion MMBtu decrease in annual gas consumption.
To convert this slope of the supply curve to cents of gas-bill reduction per MMBtu saved,
we multiply the coefficient times PGW’s end-use gas consumption of about 78 million
MMBtu. The potential cffect on PGW gas end users’ gas supply bill of one MMBtu
reduction in gas consumption is

($0.632 = 10°%/MMBtu) x (0.078 x 10° MMBtu) = $0.05.

We do not expect to sce any significant decay in these price-reduction valucs. The AEO
gas prices (at least after the first few years) reflect the full long-term costs of gas
development, not just the operation of existing wells. In addition, gas supply pricc
reduction measures the clicet of demand on the marginal cost of extraction for a (inite
resource.27 I anything, lower gas usage in 2014 will leave more low-cost gas in the
ground to meet demand in 2015, causing the effect to accumulate over time. A program
that saves 100 MMBL(u annually from 2015 onward would have kept another 500 BBtu in
the ground by 2020, in addition to reducing 2020 demand by 100 BBtu. The shape of the

27 As technology changes, the size of the resource changes, but once gas is removed from the ground, it is
gone forever. Less gas will be available (rom that play in the future, forcing the marginal supply to
more expensive plays.
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scatter plot in Exhibit 2 does not suggest sirong cllects of cither decay (which would
produce an 8 curve, with the out years leveling oft) or accumulation (which would result
in rising cftects in the out years, more extreme than the trend line).

Effect of Supply Gas Prices on Electric Prices

Natural gas sct the market price in PJM about 33% of the time in the last twelve
months.28 That number is likely to risc over the nexi scveral years, as coal plants retire.
The PJM data on marginal fuels reflect the generators that are at the margin in various
zones of the sprawling PJM footprint, which stretches {rom Virginia to Chicago. In some
hours, different fuels set the prices in different zones. Considering the [arge amount of
coal-fired generation in the western parts of PJM, the percent of hours in which gas sets
PECO’s price is likely to be higher than the average.

When gas scts the market electric price, every $1/MMDBtu change in gas price would
change the market price by $7/MWh for the most cflicient combined-cycle plants,
$10/MWh for modern combustion turbines and older stcam plants, and up to $15/MWh
for older peakers. In 2012, PECO delivered about 39.7 million MWh. Assuming the
average heat rate for the marginal gas generators is 9.5 MMBtu/MWh, the savings to
PECO customers (many of which are also PGW customers and Philadelphia residents or
busincsses) from a MMBtu reduction in gas use would be

($0.632x10°/MMBtu) x (9.5 MMBtw/MWh) x 39.7x10° MWh x 33% = $0.08

Effect of Gas Conservation on Pipeline Charges

Just as reducing gas consumption reduces gas prices at the wellhead and Henry Hub,
reducing gas consumption also reduces the difference (or basis) between the market
prices at Henry Hub and the Philadelphia citygate. This reduction in market price has no
clfect on the costs to PGW gas customers, because PGW purchases its gas transportation
services under long-term contracts at tarift rates. For third-party marketers setting prices
for their customers, and for power plants sctting their bid prices, the market prices
represent the cost of acquiring capacity or the opportunity cost of not selling the capacity
into the market.

Exhibit 3 plots the basis from Henry Flub to Texas Fastern Zone M-3 against monthly gas
consumption in the Northeast (Pennsylvania, New Jersey, New York, Massachusetts,
Rhode I[sland, Connecticut and New Hampshire) for each month from January 2008
through June 2012, the last month for which EIA has reported compiete state
consumption data.?? The solid markers identify the data for November through March for
cach of the indicated winters.

28pata from hitp://www.monitoringanalytics.com/data/marginal_fuel.shiml.

29 Vermont and Maine have been served entirely or primarily from Canada, and ave not included in this
analysis.
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Basis has mostly been under $0.50/MMBiu (reflecting pipeline commodity and fuel
charges) for consumption under 350,000 BBtu/month. The four non-winter months with
basis over $0.50/MMBtu were April=July 2008, when gas prices were in the range of
$12-$13/MMBtu, which would have substantially increased the fuel charges and hence
the total variable pipeline charge. Over 350,000 BBtu/month, basis has risen [airly
steadily lor higher consumption levels, with lower prices in the unusually mild winter of

2011/12.
Exhibit 3: TETCo M-3 Basis versus Northeast Gas Consumption

$4.00 %
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Northeast Monthly Gas Consumption {BBtu)

As shown in Exhibit 4, every BBtu of monthly consumption over 350,000 has increased
the monthly basis by an average of $0.021/TBtu. The load range includes cvery
December, January and Iebruary in our data, three of the five Marchs, and no other
months.
Exhibit 4: TETCo M-3 Basis versus Northeast Gas Consumption,
>350,000 BBtu/month
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: ©
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BBtu/month

Multiplying the $0.021/TBtu price-suppression by PGW’s transportation deliverics
forecast for December 2013 to February 2014, plus 60% of March 2014 (reflecting the
probability of March being a high-demand month), weighted by the {raction of an annual
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space-heating MMBtu used the various months (58% in December—February and 14% in
March) gives a price-suppression benefit of about $0.042/MMBitu of saved gas.
Assuming that contract durations average three years, the price effect passed on to PGW
customers would be about $0.014/MMBtu in the first year (c.g., 2014 for 2013/14
installation), $0.028/MMBtu in the sccond year, and $0.042/MMBitu thereafier. A
MMBItu reduction in bascload gas usage would reduce winter load Iess than hall as much,
about $0.006/MMBtu in the first year, $0.013/MMBtu in the second year, and
$0.019/MMBtu thercalter.

Similarly, the price cffect on clectricity prices [or PECO customers would be
$0.021/TBtu, times the percentage of hours with gas at the margin (about 40%), times a
9.5 heat rate, times PECO monthly sales in the winter (averaging about 3,600 GWh),
weighted by the percentage of the heating foad in cach month, would result in total
electric price effects of about $0.20/MMBtu for spacc-heating savings and $0.09/MMBtu
for bascload savings. Since both PECO BGS and competitive marketers lock in prices for
a year or so, the price effeet would be delayed by a year.

Since the lower winter prices in the mid-Atlantic would tend to discourage construction
of new pipeline supply, the price benefit is likely to decline alter several years. In
addition, the addition of shale gas in the mid-Atlantic is likely to reduce the TETCo M-3
basis over time. It scems reasonable (o phase out the price effects from 2017 through
2020 or so.

Summary of Gas Price Effects

LEach MMBtu of gas conservation would be expected to save PGW and PECO customers
about $0.13 in reduced gas and electric prices duc to wellhead gas prices, with up to
$0.39 of additional savings from reduced basis for space-heating load reductions B-2
summarizes the results discussed above.

Table B-2: Summary of Price Effccts per MMBTU of Savings (2013%)

Wellhead Basis Effect for deliveries by Total Effect

Year Price Effect Space Heat Baseload Heating Base
starting PGW PECO | PGW PECO PGW PECO
2013 $0.05 $0.08 | $0.01 $0.01 $0.14 $0.14

2014 $0.05 $0.08 | $0.03 $0.20 $0.01 $0.09 $0.36 50.23
2015 $0.05 $0.08 | $0.04 $0.20 $0.02 $50.09 $0.37 50.24
2016 $0.05 $0.08 | $0.04 $0.20 $0.02 $0.09 $0.37 $0.24
2017 $0.05 S$0.08 | $0.04 $0.20 $0.02 50.09 $0.37 50.24
2018 S0.05 $0.08 | 50.03 $0.15 $0.01 $0.07 $0.31 $0.21
2019 S$0.05 S$0.08 | $0.02 $0.10 $0.01 $0.05 $0.25 $0.18
2020 $0.05 $0.08 | $0.01 $0.05 S$0.00 $0.02 $0.19 $0.16
2021+ $0.05 50.08 - - - - 50.13 $0.13

It the perspective were broadened to include all Pennsylvania energy consumers (which
would be a reasonable perspective for the Pennsylvania PUC), the price-suppression
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benclits would be much larger. Pennsylvania end-use consumers usc about 600 million
MMBtu (about eight times PGW’s use) and clectric customers use about 162 million
MWh (four times PECO’s). The benelit of wellhead gas price suppression for all
Pennsylvania customers would be about $0.68/MMBtu of gas consumption, not counting
the basis price etfect, which varics by year (and by location).

Environmental Costs

Carbon Allowance Price
We based our estimate on the latest allowance price forecast of Synapsc Encrgy
iconomics. The Synapse externality values have been widely used by utilities and other
enlities,

Table B-3: Synapse 2012 CO; Allowance Price Projections (Mid Case)

2012S/ton CO; 20135/MMBtu

2020 $15.00 $0.92
2021 $17.25 $1.06
2022 $19.50 $1.20
2023 $21.75 $1.34
2024 $24.00 $1.47
2025 $26.25 $1.61
2026 $28.50 $1.75
2027 $30.75 $1.89
2028 $33.00 $2.03
2029 $35.25 $2.16
2030 $37.50 $2.30
2031 $39.75 $2.44
2032 $42.00 $2.58
2033 $44.25 $2.72
2034 $46.50 $2.85
2035 $48.75 $2.99
2036 $51.00 $3.13
2037 $53.25 $3.27
2038 $55.50 $3.41
2039 $57.75 $3.54
2040 $60.00 $£3.68
Sources:

#2013 Carbon Dioxide Price Forecast," P. Luckow, E. Stanton,
B. Biewald, ). Fisher, F. Ackerman, and E. Hausman, Synapse
Energy Economics, 11/1/2013, Table 1

118 b COy/MMBtu
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Social Cost of Carbon

The Synapse forecast is a projection of the costs of carbon that are likely to be
incorporated in market costs for fucls. 11 is not an estimate of the total cost 1o society of
carbon emissions. The Federal government has developed estimates of the cost social
cost of carbon (SCC).30

The Interagency Working Group found that “the average SCC from three integrated
asscssment models (IAMs), at [real] discount rates of 2.5, 3, and 5 percent,” with a 95!

percentile estimate at a 3% rate, would be as shown in Table B-4.

Table 35: Federal Estimates of the Social Cost of Carbon (2007%/T)

Discount Rate 5.0% 3.0% 2.5% 3.0%

Damage LEstimate Avg Avg Avg 95th
Year
2015 12 38 58 109
2020 12 43 65 129
2025 14 48 70 144
2030 16 52 76 159
2035 19 57 81 176
2040 21 62 87 192
2045 24 66 92 206
2050 27 71 98 221

Table B-5 compares the average results with a 3% discount rate to the Synapse expected
market price.

'm'l'v.juhnicul Support Document: Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis Under Bxecutive
Order 12866: Interagency Working Group on Social Cost of Carbon, United States Government, May 2013,
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Table B-5. Mid-Range Cost of Carbon

Federal Mid Case Damages  Synapse Mid Case Market Price

20075/T 20145/MMBtu

2015 $38.00 $2.61

2016 $39.00 $2.68

2017 $40.00 $2.74

2018 $41.00 $2.81

2019 $42.00 $2.88

2020 $43.00 $2.95 $0.92
2021 $44.00 $3.02 $1.06
2022 $45.00 $3.09 $1.20
2023 $46.00 $3.16 $1.34
2024 $47.00 $3.22 $1.47
2025 $48.00 $3.29 $1.61
2026 $48.80 $3.35 $1.75
2027 $49.60 $3.40 $1.89
2028 $50.40 $3.46 $2.03
2029 $51.20 $3.51 $2.16
2030 $52.00 $3.57 $2.30
2031 $53.00 $3.64 $2.44
2032 $54.00 $3.70 $2.58
2033 $55.00 $3.77 $2.72
2034 $56.00 $3.84 $2.85
2035 $57.00 $3.91 $2.99
2036 $58.00 $3.98 $3.13
2037 $59.00 $4.05 $3.27
2038 $60.00 $4.12 $3.41
2039 $61.00 $4.18 $3.54
2040 $62.00 $4.25 $3.68

Damage Costs from Precursors to Particulate Matter

While CO;z is the major air pollutant emitted by end-usc gas combustion, burning fossil fuels to
produce electricity produces additional pollutants, including SO; and NOx, both of which have
adverse effects on health, welfare, visibility and ecosystems.>! One major effect of the particular
pollutants is the damage to human respiratory systems when the gascous pollutants convert to fine
particles in the atmosphere. For the Philadelphia-New York area, EPA estimates the health-

31 Depending on the type of generation, it may also emit sigailicant guantitics of particulates md oxic metals, and also have multiple
eflects on water quality and aquatic organisms,
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related damages of particulate matter resulting from releases of SOz and NOx by clectric

generators at the levels in Table B-6.32

Table B-6. Health Damages of SO; and NOx (20068/Ton)

50; NOx
2015 85,000 1,700
2020 80,000 1,700
2030 110,000 2,500

These estimates of damage costs do not include any costs for acid deposition, smog,
pollution of waterways, or any other effects of these pollutants.

Avoided Environmental Costs of Saved Electricity

The emissions avoided by reducing electric use depend on the nature of the marginal
units and their emission rates, which depends on their fuel, etficiency, design (for NOx)
and controls. Table B-7 shows the mix of marginal units in the PIM real-time market,
from Table 3-6 of the 2013 State of the Market Report for PIM (Monitoring Analytics,
March 13, 2014).

Table B-7, Fuel Used by Marginal Units in PJM (2012 and 2013)

Fuel Type 2012 2013
Coal 58.84% 57.75%
Gas 30.35% 32.39%
oil 6.00% 4.79%
Other 4.81% 5.07%

Using data on actual emission in 2007 through 2009, Zivin, el. al., estimated the marginal
emissions by time of day for cach NERC region.®3 Table B-8 presents the simple average
marginal emission rate for cach pollutant in the ReliabilityFirst (RFC) region, which
roughly corresponds to PJM and closely connected portions ot MISO.

Fable B-8. Marginal Emission Rates in RFC, from Zivin ct. al.
CO: 502 Nox
Ib/MWh 1,285 5.89 1.53

The Regional Greenhouse Gas Initiative (RGGI) estimated the emission rates of fossil-
fucled imports from non-RGGI areas (including Pennsylvania) to the PIJM portion of

32 Fann, No, C.M. Fuleher, 3., 1lubbelf. 2009, The influence of logation, seurce, and emission (ype in estimates of the i health
benefits of redueing a ton of air pollution, Air Qual Atmos Health 2:168-176, Updated o
Mtpiwww.epagoviairquality/benmap/fopt.iitmi,

33 Joshua Gral? Zivin, Matthew J, Kotehen and Erin T, Mansur, Spatial and Temporal Heterogeneity of M‘lrnlnal FEmissions:
Implications for Etectric Cars and Other Elcctricity-Shilting Policics, dune 7, 2013,
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RGGI at about 2,000 Ib/MWh in 2008 and 2009.34 Using a historical dispatch model,
Resource Systems Group estimated marginal COz emission in Eastern PHM of 1,888
Ib/MWHh.35 Those estimates are all for recent conditions. Over time, the marginal SOz and
NOx (and to some extent the marginal COz) emissions are likely to decline as older units
are retired, emission controls are added, coal and ol units are converted to burn gas, and
rising gas prices result in coal being dispatched lower to the loading order and gas being
on the margin more olten. On the other hand, additions of renewables may push more
coal onto the margin. Synapse Energy Economics estimated the emissions avoided in
2026 by an incremental of wind energy in PJIM, as shown in Table B-9.36

Table B-9 Synapse Estimate of 2026 Emissions Avoided by More PJM Wind

CO; S50; NOx
lb/MWh 304 0.27 0.18

Table B-10 combines the emission rates and values above, interpolating {rom 2008
values equal to the SOz and NOx emissions estimated by Zivin, et al, and 1,600 1b CO;
per MWh (splitting the difference between Zivin and RSG), to the values estimated by
Synapsc for 2026. :

34 CO2 tmissions from Ileetricity Generation and lmponts in the 10-State Regional Greenhouse Gas fnitiative: 2009 Monitoring
Report, RGGLL September 14, 2011, Table 7.

15 Jeff King and Colin High, EPA Webinar on Quantifying Exission Impacts of Clean Energy Initiatives, Using a Time-Matehed
Hourly Marginal Emissions Tool in Metropolitan Washington, June 14, 2011,

ELTTHN Fagan. Patrick Luckow, David White. Rachel Wilson, “Net Benelits of Inereased Wind Power in PIM: Final Report,” May 9,
2013, Tubles 2 and AL
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2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

Table B-10. Summary of Avoided Emissions Values for Electricity

O,
38
39
40
41
42
43
44
45
46
47
48

48.8

49.6

50.4

51.2
52
53
54
55
56
57
58
59
60
61
62

2014S$/Ton

50;
99,620
98,448
97,276
96,104
94,932
93,760
97,276

100,792
104,308
107,824
111,340
114,856
118,372
121,888
125,404
128,920
132,436
135,952
139,468
142,584
146,500
150,016
153,532
157,048
160,564
164,080

NOx

1,992
1,992
1,992
1,992
1,992
1,992
2,086
2,180
2,274
2,367
2,461
2,555
2,649
2,742
2,836
2,930
3,024
3,118
3,211
3,305
3,399
3,493
3,586
3,680
3,774
3,868

Avoided
Emissions
Ib/MWh

CO;
1,542
1,484
1,426
1,368
1,310
1,252
1,194
1,136
1,078
1,020
962
904
904
904
904
904
904
904
904
904
904
904
904
904
904
904

SOz

1.96
1.39
0.83
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27

NOx
0.58
0.45
0.31
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

CO;
25.3
289
28.5
28.0
27.5
26.9
26.3
25.6
24.8
24.0
23.1
22.1
224
22.8
23.2
23.5
24.0
24.4
24.9
25.3
25.8
26.2
26.7
27.1
27.6
28.0

20145/MWh
$O; NOx
974 0.6
686 04
405 0.3
13.0 0.2
12.8 0.2
127 0.2
131 0.2
136 0.2
141 0.2
146 0.2
150 0.2
155 0.2
160 0.2
165 0.2
169 03
174 03
179 03
184 03
188 03
193 03
198 03
203 0.3
207 03
21.2 03
217 03
221 03

Total
127.3
98.0
69.3
41.2
40.5
39.8
39.6
39.4
39.1
38.7
38.3
37.8
38.6
39.5
40.3
41.2
42.1
43.0
44.0
449
459
46.8
a47.7
48.7
49.6
50.5

Table B-11 combines the marginal carbon emission rates {rom Table B-10 with the

Synapse 2013 carbon allowance pricc [rom Table B-3, to estimate the costs of carbon

emissions that are likely to be reflected in market prices for clectricity after 2019,
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Table B-11. Avoided Carbon Allowances, $/MWh

2012%/ton CO;  |b COz/MWh 20145/MWh

2020 $15.00 1,252 $9.7
2021 $17.25 1,194 $10.6
2022 $19.50 1,136 311.4
2023 $21.75 1,078 3121
2024 $24.00 1,020 $12.6
2025 $26.25 962 $13.0
2026 $28.50 ap4 $13.3
2027 $30.75 904 $14.3
2028 $33.00 904 $15.4
2029 $35.25 904 $16.4
2030 $37.50 904 $17.5
2031 $38.75 904 $18.5
2032 $42.00 904 $19.5
2033 $44.25 904 $20.6
2034 $46.50 904 $216
2035 $48.75 904 $227
2036 $51.00 904 $23.7
2037 $53.25 904 $24.8
2038 $55.50 904 $25.8
2039 $57.75 904 $26.9
2040 $60.00 904 $27.9
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C. List of Acronyms

Acronym Meaning

ACEEE American Council for an Energy Efficient Economy
ARRA American Recovery and Reinvestment Act

BCR Benefit-cost ratio

BSRP Basic System Repair Program

CEE Consortium for Energy Efficiency

CIRI Commercial and Industrial Retrofit Program

CRRI Comprehensive Residential Heating Retrofit Program
CRP Customer Responsibility Program

CSP Conservation Service Provider

cwp Conservation Works Program

CY Calendar Year

DEP Department of Environmental Protection

DSM Demand-Side Management

ECA Energy Coordinating Agency

ECRS Efficiency Cost Recovery Surcharge

ELIRP Enhanced Low Income Program

Fy ;iis;:al Year {PGW's fiscal year goes from September 1 to August
GEEG Green Energy Economics Group, Inc.

HECI High Efficiency Construction Program

Keystone HELP

Keystone Home Energy Loan Program

NAECP

National Appliance Energy Conservation Act

NDR Nominal Discount Rate

PA Pennsylvania

PECIEP Commercial and Industrial Equipment Rebates Program
RHER Premium Efficiency Heating Equipment Program
PGW Philadelphia Gas Works

PHDC Philadelphia Housing Development Corp.

RDR Real Discount Rate

TRC Total Resource Cost

TRM Technical Reference Manual

USC Universal Services Charge

WAP Weatherization Assistance Program
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D. Units

Dth = 10 therms
MDth = 10,000 therms
MMDth = 10,000,000 therms

Cef'= 100 cubic feet

Mct = 1,000 cubic lect

MMcf = 1,000,000 cubic feet
Bef = 1,000,000,000 cubic feet

MMBtu = 1,000,000 Btu
BBtu = 1,000,000,000 Btu

kW = 1,000 watls
MW = 1,000,000 waits
GW = [,000,000,000 watls

I MMBtu=1 Dth
1 therm =1 ¢cf
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E. Organization
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F. Five-Year Portfolio Projection Tables
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EY 2011 FY 2012 (FY 20 FY 2014 Y 2015 FY 2011 - FY 25
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Markcting and B i) [)c\ulnpmcml R 250 g [RERI] 138,051 350K AN KK ) 1,06, 262
Contractor Costs 1037 k72 1,327 602 2,082 (0 211,950 3 (TR 5 #842 183
Erspection nd Verjlieaiton 1 1,830 Il 47,154 157,141 ] 115503 g 431,268
Ly atuation - - SihlS 133,362 3 KIECTH 49797
TOTAL: 3540877 71541578 RALVAGI 3 (0912059 [ § 127074662 | S 44,083,513
Enhnnced Low Income Retrofit
| FY 2011 FY.au12 FY 2013 Y 2014 Y 20187 Y 201 Y S
Measune bistallation Costs| $ [IREEANTI EREETEN N S 8148 RETHRYE] ] DI B 2324019
Administratian and Manaremen ] S a7 s - H - - EXCT B 67177
Markcting and Business Deselopawnl] S - s - s - 3 - 3 - $ -
Contractor Costs LR XSS |8 1,225553 L6053 |3 1664828 1 B2 AR T016543
Inspuection aml Vieri I LW | $ ELRI] 34403 3 75 (M) 75 001 235 D86
4 plustion z 5 - 23726 s 48.362 45,000 ] 157,088
TOTAL:| JHREMI |5 6076082 7538827 5 76000000 | § 7,600,000 | 5 31,701,113
Residentinl Heating Equipment Rebules
FY 2011 ' 1Y 2012 FY 2013 EY 2014 - EY 2015 | FY NI - P\'.lm;
Castanter fitcentiscs| § iy 1§ 232834 |8 S35 3 83753 3 1081500 1§ 2512031
Administiabon and Managenwent | § . 5 2270 |8 - - - 2270
Marketing and Rusiness Desclopment| $ %250 | % [ENE 4,128 100,000 - 224,088
Contractor Costs| $ 2017 5 AT UK 42,402 AR LK) AR h 215,402
Linspection and Venlication | $ - 5 1,160 33 23010 LAt 33233
] ation | $ - 5 - JuKw b S 35,000 115,800
TOTAL:| S Josos |5 JISHIT | S 6l 1,057 5 L7853 | § [NEEEFTH IE) 3. 203,423
Commercial and Industrial Retrofit Incentives
FY 201t T Y 2012 FY 2013 FY 2oLt EY 201% | FY 2011 - FY 2018
Customer Ingentives - - 174 597 5 135445 |8 213,589 651,681
Admmistration and AManagenment - - b - 5 . H . -
Marketing and Husiness Deslopment - ] - ] - 5 St |8 . ] 50 000
Contrclor Cosls - A3 76K Skl 11 s J0,7.17 b 120,831 256 76
Inspection and Verification - - LEL s 4714 H 20,13% 33,200
Evaluation - 3 - - 3 25 {KKE 5 0 s pAAECH
FOTAL: - E J4T68 |3 233,163 S 255456 | S SIS ] S 1,069,645
Commerical and Industrial Egquipment Rebates
IY 241 ) Y X112 'Fil_l_ll.‘ Y. 2014 Y 2015 |UEY 2000 -FY 20150
Cuslomer Ingennives] A - % K3 100 45165 236542 3 365,158
mistration and Mamgement | 5 - - 5 - ] - - -
Masheting and Husiness Deselopment] 5 + 3252 |% - 25,000 - 4 25,251
Cantractor Casts) - 111,38% EETS 54,000 0 3 175,295
Ins purction and Yenfication - 5 - - - 1,200 1,200
Evaluation - S . - [T UKW 3 SU000
TOTAL:] S - S 11,64} 133,008 ] 1HAIS | S EETADI IS 619,905
Iligh Efficiency Constraction [ncentives
i Y. 201 EY 2012 Y 2013 FY. 2014 : 1Y 015 1Y 2011 <FY 205",
{uslome) lllc.:ntn.:si - H - 3 12330 5 113026 2143k h 359748
Administation aed Management - s - - 5 - . -
Marheting and Business Desclopment - s - - K 2K - . 200,000
Canlmcior Casis] § - 3 - 5531 34364 FENEL] 132.89%
Inspestion and Verification] § - s - FEIE] ¥ 41X 3,235 17549
Exvuluption] § - 5 + . 3 . S0 RNy S0
TOTAL:] S - S - 3 HATS 5 KIS 1 § 1977911 8§ B ALH
Comprehensive Residentinl Retrofit Incentives
Y201 VY. 2002 FY 2013 Y 304 Y 2015 Y 2001 - FY_ZHS
Customer Incentin cs - - by SR 340N LI |'s 1,156, K46
Admimisiratien and Management - - 5 - - . 3 -
Mashcting and Businesa Ieivelppment - - 5 - - - $ -
Conlrctor Cosls - 3 - IS 2733301 % ZRN0 [ § [FXE B 732,330
Ingjrectiom aml Ve - 3 - k3 - 5 50,01 5 [JRL] 5 1 7100
B - 5 - $ - 3 - % S0 3 SOARH
s - IS . 1§ LT | S G700 | § 14NIGH | S 2350.116
Eortfoliv-witle Consts
1Y 2H 1 FY 2012 FY 2013 ) FY 2004 FY 205 FY 2011 - FY 2015
Customer Incentives] § . 3 - S - - 3 - -
Adeinstation nnd Manaeenment] 8 al 1678 | § [HF I IR CIEXETTIN B 10,0087 ] 2,701 786
Mazheting and Business Deselopment] § . ¥ A 5 232 [EIETTIES ETTIAH THIN22
Lonlraclor Lasls, - 3 B 5 + 5 . 3 - S -
Inspection and Veritication - 3 - - b . ¥ h -
On=site Powential Es aluation] § - 3 - - S - H - -
B B N N 3 Z 3 - B
TOIAL: G167 1S 20,288 441,743 5 1,055,000 | § 1,390,000 | $ J 888, T

121



Appendix I' — Five-Year Portfolio Projection Tables

Comparison of Budget Projections

Real 20095

Program FY 2013 FY 2014 FY 2015 FY 2013 - 15
FY 2015 IP [New)
PORTFOLIO TOTAL $9,074,665 $9,946,950 $11,363,951 $30,385,565
ELIRP $7,004,603 $6,932,004 $6,792,956 $20,729,604
RHER $568,949 $915,308 $1,021,908 $2,506,165
CIRI $215,768 $232,696 $480,206 $928,670
CIER $124,346 $122,238 $305,239 $551,822
HECI $84,323 $174,465 $269,718 $528,506
CRRI $258,840 $609,724 51,251,376 $2,119,940
Portfolio-wide $817,836 $960,514 51,242,509 $3,020,858
FY 2014 IP (Old)
PORTFOLIO TOTAL 59,644,786 $12,986,706 $13,526,616 $36,158,107
ELIRP 57,099,962 $6,928,848 $6,792,494 $20,821,303
RHER $681,637 $1,328,678 $1,353,660 $3,363,974
CIRI $192,549 $679,588 $689,695 $1,561,832
CIER $263,810 $518,678 $625,151 $1,407,640
HECI 5106,121 $345,629 $502,534 $954,284
CRRI $523,078 $2,420,380 $2,813,176 $5,756,634
Paortfolio-wide $777,629 $764,905 $749,907 $2,292,440
Difference ()
PORTFOLIO TOTAL 1$(570,121) $(3,039,756) $(2,162,665) $(5,772,542)
ELIRP $(95,359) $3,156 5503 $(91,700)
RHER $(112,688) $(413,369) $(331,752) $(857,809)
CIRI $23,219 $(446,892) $(209,489) $(633,162)
CIER $(139,464) $(396,440) $(319,913) $(855,817)
HECI $(21,798) $(171,164) $(232,815) ${425,778)
CRRI $(264,239) $(1,810,655) $(1,561,800) $(3,636,694)
Portfolio-wide 540,207 $195,609 $492,602 $728,418
Difference (%)
PORTFOLIO TOTAL -5.9% -23.4% -16.0% -16.0%
ELIRP -1.3% 0.0% 0.0% -0.4%
RHER -16.5% -31.1% -24.5% -25.5%
CIRt 12.1% -65.8% -30.4% -40,5%
CIER -52.9% -76.4% -51.2% -60.8%
HECI -20.5% -49.5% -46.3% -44.6%
CRRI -50.5% -74.8% -55.5% -63.2%
Portfolio-wide 5.2% 25.6% 65.7% 31.8%
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G. Sales Reduction Projections

Gas Sales Reduction Projections from Activity in FY 2011 through FY 2015 (MCF)

FY Total Total (excluding CRP)
2011 11,543 267
2012 48,342 4,726
2013 117,125 19,404
2014 205,401 43,881
2015 305,021 86,874
2016 359,200 115,876
2017 358,508 115,876
2018 358,508 115,876
2019 358,508 115,876
2020 358,068 115,753
2021 356,692 115,106
2022 355,340 114,583
2023 354,541 114,683
2024 353,925 114,442
2025 352,901 113,605
2026 348,902 112,722
2027 341,581 111,947
2028 329,266 108,100
2029 315,306 101,833
2030 307,054 96,330
2031 297,541 93,643
2032 273,823 90,798
2033 231,000 84,446
2034 174,847 75,816
2035 112,228 65,148

"~ 2036 78,743 58,516
2037 73,384 63,157
2038 64,192 43,965
2039 55,762 35,535
2040 47,317 27,090
2041 40,899 20,672
2042 31,311 11,084
2043 22,416 2,189
2044 20,877 649
2045 20,321 94

TOTAL 7,675,105 2,489,050

123



Appendix H — Projected Job Creation

H. Projected Job Creation

The following table presents the range of employment-impact projects for the proposed
PGW programs, using a range of jobs created per trillion BTU saved. The job figures
presented here do not include the additional jobs created from the electric savings
resulting from PGW’s programs. Pleasce sec PGW'’s Five Year Demand Side
Management Plan for a discussion of the research that lead to the assumptions of jobs

created per TBtu.

JOB CREATION IMPACTS OF GAS
EFFICIENCY PORTFOLIO-

30 Jobs/TBtu | 40 Jobs/TBtu | 50.Jobs/TBtu

___RESIDENTIAL PROGRAMS .
FY 2011 14 19 24
FY 2012 33 44 56
FY 2013 52 70 87
FY 2014 54 71 89
FY 2015 60 81 101
TOTAL 214 285 356

' NON-RESIDENTIAL PROGRAMS
FY 2011 0 0 0
FY 2012 0 0 0
FY 2013 5 7 8
FY 2014 5 6 8
FY 2015 11 14 18
TOTAL 20 27 34
' TOTAL PORTFOLIO _

FY 2011 14 19 24
FY 2012 33 45 56
FY 2013 57 76 95
FY 2014 58 77 97
FY 2015 71 95 118
TOTAL 234 312 390
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Appendix | — Cost-Recovery Schedules

I. Cost-Recovery Schedules

The Enhanced Low Income Retrofit Program costs are recovered through the Universal Services Surcharge, beginning at ELIRP
program launch on January 1, 2011.

The five other EnergySense program costs are recovered through the Efficiency Cost Recovery Surcharge in accordance with each
program’s launch date and funding activities.



Appendix I — Cost-Recovery Schedules

STATEMENT OF RECONCILIATION

UNIVERSAL SERVICES & ENERGY CONSERVATION SURCHARGE

SEPTEMBER 201¢ THROUGH AUGUST 2011
usc Manthly Cumulative
Applicable usc Revenua usc Over{Under) Overi{Under}
Konth Volumes Chalge Bilted Exmnses Recm—eg Recoveg
FY 10 Reconciliation (519,939,214)
September 2010 Actual 1,108653 $ 22855 5 253611 §  (2118,762) 3 4,654,893 (515284 421)
Octaber Actual 1573678 § 23678 § 3,726,155 § (374310) S 4,100,973 {511,183 448)
November Actual 3244806 § 23678 5 7682791 § 72051 8 450,138 (510,724.709)
December Actual 6,848,148 § 21703 5 14,862,538 S I7,180.745 S (2,328,209) {$13,052,918)
January 2011 Actual 10,667.048 § 19726 § 21,103,137 5 28660860 §  (7,566.723) {$20,619,641)
February Actual 5291679 S 19728 S 18330623 5 25370341 S (7.009.717) (527 859,358)
March Actuat 5780663 § 23098 5§ 15681974 § 20422074 §  {4.760,100) {832.419.458)
A Actual 4708175 5 26468 5 12481598 § 12927927 § {466,328) {532,885,786)
May Aciual 2278984 § 26468 $ 8032041 5 £525304 § 1,508,738 {531,370,049)
June Actual 1,38321% § 27215 § 3,784,351 § 3T 5 3.585.975 (§27,792,074)
July Actual 1,150,585 § 2786 § 3242316 S  (1,685000) § 4928225 (522,863,849)
August Actual 1,065,364 $ 27851 § 257B884 $ {428,152) $ 3,407,016 ($18,456,833)
USC Expenses Sep-10 Oci-10 Nov-10 Dec-10 Jan-11 Feb-11 Mar:i4 Apr-11 May-11 Jun.g1 Jul:11 Aug-11
Conservation Works H 4585 § 13656 § 179.95¢ 3§ 108,424 3§ 5404 3§ 221084 § 5718 § 0.0584 § 50,189 3 14339 § 9744 S 104,874
ELIRP* s .8 -8 55192 § 50685 § 100422 § 18675 § 181,301 § 134,405 § 358,232 § 385512 § 217118 § 1,820,438
CRP thscount 5 (3188434) § (1488,133) 5 5532786 5 14965360 5 25990955 § 22798212 § 16,045,143 $ 11,052,977 § 2739453 § (1416637 5 (3026412 § (3215408
CRP Forglveness H 851,310 § 794420 § 762,875 § T44518 § 784,345 § 769,414 § 981477 § BB1.749 & 925,868 S 938,061 § 846,067 S 787,337
Senior Citizen Discount s 213777 3 305238 § 693,239 S 1222,757 8 1803644 § 1.572.397 § 1258279 5 873,722 § 459.214  § 253,530 § 207616 § 185,807
Bad Debt Expanse Offse1” s - s -5 -8 - s P 1 (o428} $ (30,844) S 24,070) § 15752) § 2872 S 1,358 § .
Total ¥ 2nB782)7s  (374819)7S 7224051 'S 17180745 'S  2B,669.860 'S  25370,341 § 20422074 S 12927927 § 4525304 S 177376 S (3,6855909) § (428,152)
CRP Participation
Rate Case Participation Rate 84,000 54,000 84,000 54,000 84,000 84,000 84,000 84 000 84,600 84,000 84,000 £4,000
Actual Participaton Rate* 81,292 79,732 81,855 B2.544 83.153 84.492 86.072 86,858 86560 86,292 B4.534 83.535
CRP Under{Gver) Participation 2.708 4368 2.143 1,458 §0Z 492) 12.012) (2.858) 12.560) 12797) (534) 4865
Average Shortiall Pas CRP Participant
CRP Discount $ (3185434 § (1400733 § 5532766 5 14465360 § 25990955 S 22768212 § 18046143 $ 1052977 § 2730453 § (1416837 8 (3.028412) (3.215.405)
Aciual Participabon Rata 81.282 79.732 81,855 82,544 83.198 54,482 86,072 86.658 86.560 86.292 84.534 33.535
Average Shorilall per CRP Participant § 35 _§ [EEE 88§ 181§ 312§ 210§ 216§ [FI 32§ 18 § 136) (40
Shortfal* 5 - s - s -8 -5 -8 (132,755) S (434,422) 5 {339.020) S (81,018 S 37633 5 15,130 -
Bad Debt Expense Offset 7.1% H ] .5 .5 .5 - (©.426) § {30.844) 5 {24.070) 5 5.752) § 2672 S 1356 5 .
*Bad Debl Expense Ofiset Appiicable When Actual CRP Partpation Exceeds 84,000

== Revised
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Appendix [ — Cost-Recovery Schedules

STATEMENT OF RECONCILIATION

UNIVERSAL SERVICES & ENERGY CONSERVATION SURCHARGE
SEPTEMBER 2011 THROUGH AUGUST 2012

usc Monthly Cumulative
Applicable usc Revenue usc Overl(Under) Overi{Under}
Month Volumes Charge Billed Expenses Recovery Recovery
FY 11 Reconciliation {$19.456,533)
September 2014 Actual 1243318 S 28303 § 3270298 S (1,776,432 § 5,048,730 {514,410,103)
October Actual 1499912 S 24645 § 1696534 S [479,527) § 4,178,061 {510,234,042)
November Actual 345857643 & 24845 $ 8,545,008 3 7859442 § €85,565 (59.547.477)
Dacember Actual 4807618 % 23581 § 11,336845 § 12350614 S {1,023,769) (510,571,247
January 2012 Actual 7835778 S 22517 § 17183483 § 23480623 S (6,287,140) {516,868,387)
Fabruary Actual 7349262 S 22517 5 16548332 5 21967215 S {5,418,682) ($22277,269)
March Estimated 5588651 § 2234% 5 12485805 S 14418722 § {1,933,118) {$24,210,387)
Apnl Estmatad 3657635 § 2265 § 4329316 S 8,708,307 § 1,421,018 (822,789,372}
May Estimatag 2325484 § 22185 S 5354390 5 2207737 5 2,926,663 (519,842,718}
June Estimateg 1324944 § 22185 S 2836738 §  (1,5220%) § 4,456,772 (515,283 946}
Juty Estmated 1197076 5 22185 $ 2853318 5 (1,902.544) § 4,555,862 (530,828,084}
August Esumated 1065884 $ 22165 $ 2362533 5 (2,186594) S 4,549,126 (56,278.958)
USC Expenses Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar.12 Apr.12 May-12 Jun-12 Jul-12
CWP/ELIRP Expense s 3821 § 4084 § 1142188 S 35823 1870894 3 1131932 8 394805 S 394,805 S 394805 § 84805 & 394,805
CWPIEL!IRP Labor s 10,394 § 6916 $ 8313 3 8765 $ 10114 § 6312 S 13808 S 13808 § 13,868 § 13808 § 13,808
CRP Discount 5  (2800,522) § (1491658) § 5408379 3 10821473 § 18,679,942 % 18919974 § 12433917 5 4770370 § 470,778 §  (3075,718) S (3,431,814)
CRP Forgivanass $ 803980 § 742502 S 884391 § 613413 § 609,441 3 638500 § 967960 S 987,950 § 907,960 § 851,174 § 845,579
Senior Cirzer Discount -1 205785 S 258,528 § 518193 § 881,140 S 1310232 § 1270498 § 908232 § 561,357 § 350,385 0§ 193,897 % 175,077
Bad Debt Expense Offset s - s - 5 - 5 . s . s - 3 - S - 5 - $ - s -
Total s {1776,432) 5 (479527} § 7850442 § 12360614 S 23,480,623 § 21967215 § 14418722 S 67082301 § 2207737 § {1,522,634) s (1.902,544)
JCRP Panicipation
Rate Case Participation Rate 84,000 B4, 000 54000 84,000 84,000 84,000
Actual Particpation Rate* 826797 B2.023 B0.752 80,298 80,688 81,923
CRP Under{QOver) Participation 1.3217 1.977 3,248 3,102 3,314 2079 -
Average Shortfall Per CRP Participant
CRP Discount §  (2800522) 5 (1.491,658) § 5408379 S 10821473 § 18,679,842 18,519,974
Actual Participaton Rate 82679 82023 80752 80298 80686 1.921
Average Shocfall per CRF Parucipant 5 34 S (18} S 67 & 135 S 244 5 FE]]
Shortfal* s - S - $ - $ - $ - 5 -
Bad Debt Expense Oifsetr 7.1% S — § - S - k) - $ - s -

*Bad Debt Expanse Olisel Applicable When Actoa) GRP Parucipaton Exteeds 84,000



Appendix I — Cost-Recovery Schedules :

STATEMENT OF RECONCILIATION
UNIVERSAL SERVICES & ENERGY CONSERVATION SURCHARGE
SEPTEMBER 2012 THRQUGH AUGUST 2013

usc Monthly Cumulative
Applicable usc Revenue usc Overi{Under) Overd(Under}
Month Volumes Charge Bitted Expenses Recovery Recoyery
FY 12 Reconciliation : {3512,100,465)
September 2012 Adtual 1,169,843 § 20689 5 2420289 S5 (2.08589%) § 4516,185 (57,584,280
Oetobar Adduai 1609460 5 20307 5 3268371 S (87.330) $ 3,355,700 (54,228,580
November Agtual 3948947 § 20307 $ 8019127 s 8832776 S 1,185,354 {83,042 225)
December Actual 6043512 § 20269 5 122493585 5 13512866 S5 (1,263,271} {54,305,500)
January 23 Actual 8,011,065 & 20231 § 16207185 S 20806263 § {4,595,079) {58,804,57%)
February Actual 8733933 20231 5 17669619 & 24468788 S {3,759,170) (512,703,748)
March Estimated 7102007 § 20735 S 14726199 § 18251732 § {3,525,53%) (516,229,282}
Apal Estimated 5201,750 § 21239 S 11.047.9% § 12715201 8 {1.667,205) 517,896,487}
May Esumated 2401008 § 21236 5 5099502 § 2913031 § 2,186,471 {$15,710,018)
June Estmated 137831 § 24238 § 2862233 § {977.457) $ 3,639,600 {511,870,225)
Juty Estmated 1,187,255 § 24238 $ 2521610 5 (14115683} § 3,933,303 (57.537.023)
August Estmated 1086834 § 21239 5 2308327 § (1,584542) 5 3,892,969 {54,044,054)
USC Expenses Sep.12 Qet-12 Mov-12 Dec-12 jan-13 Feb-13 Mar-13 Apr-13 May-13 Jun-13 Jul-13 Aug.i3
ELIRP Expense s 3438 3 457,807 5 498011 § 3347 § 1,07507€ § 872125 § B54845 § 854845 5 854845 5 854845 § 854,845 5 854,845
ELIRP Labor $ 5331 3 5489 S 9,190 $ 7826 5 76834 § 7851 § 11643 8 11,643 § 11,643 5 11643 5§ 11,643 5 11,843
CRP Discount S (2956763} § (1.446,565) 5 5210746 $ 12093600 S 17.988024 5 18835842 5 15728256 § 10441886 5 1088310 S (2,620,749) § (3,025,194} §  (D.180,060)
CRP Forgiveness S 681,304 $ 458,753 S 533301 § 472,758 § 547,065 8 497,360 5 587,261 § 588,750 5 588,750 § 585, § 577,500 § 570,000
Senior Cihzen Discount s 170794 § 237,187 S 580528 & 935334 % 1207484 8 1255510 § 1069728 3§ B18275 § 369584 S 191,804 § 189513 § 158,938
Bac Oebt Expense Cffset” s . 5 - S . 8 . 5 - $ -
Total 3 {2,0595B98) § (87,330) § 6B32776 $ 13512866 § 20806263 § 21468788 5 18254732 § 12715201 § 2913031 8§ {977,457} § (1,411,693} § (1.584,642)
CRP Participation
Rate Case Panicipation Rate 84,000 84,000 84,000 84,000 84,000 84,000
Actual Pargcipauon Rate* 78,732 77.7%0 78177 75,224 75387 75671
CARP Under{Over) Paricipation 5268 6.210 7.6823 B.776 8.613 8329
Average Shortfall Per CRP Participant
CRP Discount 5 {2,956763) § (1,446,565) 5 5210748 $ 12093600 S 17.968024 S 18,835,842
Actual Particpation Rate 78,732 7750 76177 75224 75.387 75871
Average Shorfall per CRP Partiopant $ (38 § (19 § 88 § 181§ 238 $ 249
Shortfall* s . § -5 - % - S - ] -
Bad Deb! Expense Offset” 7.1% S - 5 - s - 5 - 5 - S -

Saantia AR ol N—
"Bad Doid Expease Ofsat Appicavie VWt Actual CRP Partapatan Erorecs 64,000
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Appendix [ - Cost-Recovery Schedules

STATEMENT OF RECONCILIATION
UNIVERSAL SERVICES & ENERGY CONSERVATION SURCHARGE
SEPTEMBER 2013 THROUGH AUGUST 2014

usc Monthiy Cumulative
Applicable usc Ravenua usc COveri{lUnder) Overd{tinder}
Month Volumes _Charge Billed _Expenses Recovery Recavery
FY 13 Reconciliation {56,919,694)
September 2013 Actual 1,177,368 8 19462 § 2291393 § (1,707399) § 3999,792 ($2,920,802)
Octaber Actual 1435177 § 18732 5 2888374 S (369,357) & 3,057,730 $135.828
November Actual 3421654 3 18732 5 8409441 5 5764138 § 645,303 S782.1
Decembaer Actual 6,701,383 S 17880 5 11,982073 § 13298809 S (1,317,536) (5535,408)
January 2014 Actual 9256342 $ 17028 5 15761699 § 17.931169 S {2.189,470) (52,704,878)
February Aciual 10394269 5 17028 S 17699381 § 21185077 § {3.485,717) ($6,190,592)
March Estmated 8453925 § 18495 § 15856992 5 19,3821 & (3,865,179} (59,885,771)
Apnl Estmated 5154084 $ 19963 § 10372067 § 1,067585 & (695,517) (510,581,288)
May Estamated 2,361,580 $ 19969 § 4715838 § 2388651 5 2,327,188 (58,254, 100)
June Estimated 1,389,943 3 1.996¢ § 2715670 3 (798493 § 3,514,163 (84,739,936)
July Estimated 1,202,378 $ 1.9%€9 § 2401026 S {1,136581) § 3,537,589 (51,202,348}
August Estmated 1098649 3§ 19969 5 21938923 5 ({1,305451) § 3,492,243 52,296,995
LSC Expenses Sap-13 Oct-13 Nov-13 Dec-13 2n-14 Feb-14 Mar-14 Apr14 HMay-14 Jun-14 Jul-14 Aug-14
ELIRP Expensa $ 31547 § 530,549 S 763865 S 799,184 5 /RS S 1,330,538 S 780593 S 780,593 § 780593 S 780,593 § 780583 § 780,593
ELIRP Labar E 7397 7.37¢ $ 19928 § 7314 S 9083 35 {1.231) § 9966 § 9966 § 8966 § 9966 § G966 S 3,986
CRP Discount S {24591002) 5 (1.676044) § 3593630 § 11188218 § 16,308,015 § 16,201,642 § 18952004 3 9027346 $ 707,253 & (2,337,78%) §  (2,647.009) § (2,798,705
CRP Forgiveness 13 583851 & 572257 S 514,189 § 482,173 § 486239 § 433954 § 576,000 § 588,000 $ 595,000 $ 583000 § 576,000 3 568,000
Senier Cruzen hscount 1 160,868 S 186,81 & 472526 § 832740 5 111,373 8 1200774 § 1033808 $ 861,680 § 294840 § 160,729 & 143889 § 134,696
Bad Debt Expense Cfset” 5 -8 - $ - $ - ] - 3 - ] - 8 - S - 5 - $ - 5 -
Total S (1707399 3 (369,357) § 5764138 § 13296609 § 17,931,169 § 21185077 5 19332171 § 067585 § 2388831 S (798,493} § (1,138561) § (1,305,451}
CRP Participation
Rate Casa Parucipaton Rate 84,000 B4,000 84,000 84,000 84,000 84,000
Actual Parucipaton Rale® 73924 72.558 70,484 68,458 65978 65,829
CRP Uinder{Over) Participation 10,076 11,402 13,536 15,542 16,022 18,171
Avorage Shartfall Per CRP Participant
CRP Discount 5 (2491002) § (1676044) § 3993630 5 1.198218 S 16,308,015 5 18,201,042
Actual Parlicpation Rate 73,024 72,588 70,464 88,458 85978 55,829
Average Shorfall par CRP Parbopant s (34} § 23 § 57§ 164§ 247 S 276
Shortfa!l” s . $ - ] - S - 8 - S -
Bad Debt Expense Ofsat* 7.1% 3 + 5 - 5 - 5 - 5 - 3 -

“Baz Dett Expecse O%uat Acpbcable Vihen Actial GRP Parbepabon Exceeds 84 000
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Appendix I — Cost-Recovery Schedules
EFFICIENCY COST RECOVERY (ECR) SURCHARGE
STATEMENT OF RECONCILIATION
SEPTEMBER 2010 THRU AUGUST 2011

RESIDENTIAL & PHA GS Revenue Total Monthly Cumulative

Volumes ECR Surcharge Billed RHER Expenses  CIRI Expenses  CIER Expenses  HEC| Expenses CRR! Expenses Expenses Overi{Under] Overf{Under)
Seplember 2010 Actual - H B s - 5 - s - H - 3 - $ - H - H - 5 -
Qctober Actual - H - s - ] - 5 - $ - s - s - H - ] - $ -
Navember Actual - $ - s - $ 48388 § - S - 3 384 8 3548 5 ge21 ] s {8821} § (8.821)
Decemper * Actual 2560740 S 00168 35 43020 S 5285 § - S - s 415 3 3838 5 89539 S 33481 & 24,660
January 2011 Actual 8464623 & 00188 & 142,208 3 B779 3§ - S - s 669 & 6374 5 15843 ) 5 126,363 § 151023
Febeuary Actual 7264385 % 2088 5 122042 $ 1854 5 - - - 5 30 S 201 3 2985 5 11805 S 270,079
March Adtual 5213,151 § 00168 S 87,581 b3 5908 S - 5 - 3 543 3 5015 5§ 12466 ] 5 15 s 345,195
Apal Actual 3852600 5 00188 5 61384 § 2332 S . ) - $ 83 S5 1693 8 420715 57,156 § 402,351
May Actual 1,700,358 § 00B8 5 28563 $ 13,184 $ - s - s B3 s 3264 5 68801 ]s 11,762 5 414,142
June Actual §52920 S 00179 S 17.057 ] 15548 § - 3 - $ 180 5 481 5 17183 ( S {139) § 413,981
July Actual 790,139 S 0010 3 15013 ) & 7,917 8 - S - 5 225 % 2172 5 18518 S (4,505) & 409476
August Actual 694249 § 00390 8 1319 s 14144 5 - 5 - 5 30 5 3744 5 17620 K S (4.438) s 405.038
Total 31,292 965 S 530FB S 69830 & - B - E] 3432 5 370 5 1249881 8 405,038
COMMERCIAL & PHA Revenue Total Monthly Cumulative

Volumes ECR Surcharge Bllled RHER Expenses  CIRI Expenses  CIER Expenses  HECI Expenses RRI Expenses Expenses Overi{Under] Over{Under)
September 2010 Actual - S - H - S - s - $ B S B H - S - $ - H -
October Actual - s - £ - S - H - S - s - H - S - s - - -
November Actual - S - s - 3 48 5 448 35 207 0§ 3B S - H 1088 ¢ 3 (1.088) § {1.088}
December* Actual 741937 § 00053 & 3932 5 53 0§ 484 S 224 8 415 § - 3 177 ] & 2755 s 1,667
January 2011 Actual 1922977 5 0o0s3 S 16,192 $ 88 5 84 5 2z s 688§ - $ 1855 4 § 8237 s 8,904
Febuary Actual 1,762.507 S Qo053 3§ 9,341 S iT 8 B2 5 7 8 130§ - $ BIYS 8973 s 18,877
March Actual 1366040 S 00053 S 7280 || S F{ - 633 S 293 s 543 ¢ - s 1538 ¢ & 5702 § 24,578
Apal Actual #3073 $ 0.0053 S 4,839 $ 25 5 214 % 9% 5 183 8 - $ 5198 4320 s 28,892
May Actual 520222 % 00053 § 2757 $ 133 3 412 ¢ 191§ /3 5 - 5 5,089 § 5 668§ 30,567
June Actual 379348 S 00085 S 3,604 s 57 3 187 § 8 % L - - S 591 § 5 33 s 33,580
July Actual 332000 S 00137 © 4,548 s i3 8 274 S 27§ 235 8 - s 869 | 8 3740 5 37320
August Actual 327111 § 00137 S 4.481 s 143§ 387 5 184 S 340 S s 1063 0§ 3418 5§ 40,738
Tatal 8,265,215 5 50,935 B 807 § 4004 S 1,854 § 3432 S - S 10187 g S 40,738
INDUSTRIAL Revenue Total Monghly Cumulative

Volumes ECR Surcharge Blited RHER Expenses  CIRI Expenses CIER Expenses HECI Expenses RRI Expenses Expenses OveriiUnder) Overl{Under)
Seplember 2010 Actual - ) - S - 8 - K] - S - k) - 5 - s - s - s -
Qctobar Actual - s - s - ] - $ - S - s - 3 - L - 13 - s -
Novempber Aciual - 5 - s - -3 - 5 448 5 267 8 - ] - s 855 8 S {659) s {6535}
December * Actual 68,578 S 00532 § 3648 || & - H 484 S 224§ - s B 3 708 s 2940 % 2285
January 2613 Actual 162829 § 00532 3 8663 || 5 - 3 84 5 372 5 - $ - $ 1477 0 5 7486 § g7rl
February Actual 124083 § 00532 § 5,684 5 - $ 52§ 70 5 - 5 - s 2215 6379 S 16,150
Mareh Adual 10521 S 00532 § 588 || s - ] 63 8 283§ - $ - s 926 g 5 4954 % 24,104
Apnl Actual 71746 § 00532 § 3817 ] s - $ 294 8 98 s - 3 - ) 312 %5 3504 s 24,608
May Actual 47635 S 00532 § 253 1| 8 - 5 412 5 191§ H] - 3 603 4 5 L1932 s 26,540
June Aclual 42903 § 0301 3 289 || $ - 3 187 8 88 35 - ] - $ 273 S 0% 3§ 27,556
July Aciual 32240 S a.0068 S 220 s - s 274 S 127§ - $ . 5 401 § 5 (178 § 27,378
August Actual 38682 & 00059 S 267U s - S /7§ 184§ - S - 5 580 8 5 {314) 5 27.064
Total 699,221 T 328721( % B 3004 ¢ 1854 S -5 -~ 5 5B S 27,064

" Volumes include S0% of Dec 2010 billed sales



Appendix I — Cost-Recovery Schedules

RESIDENTIAL & PHA GS
FY 2011 Over-Collection

Volume Billed
ECR Surcharge
Revenue Billed

RHER
RIIER
HEC1
HECH
CRR{
CRRi

Total

Honthly Overl{Under)
Curnulative Overd{Under]

COMMERCIAL & PHA
FY 2011 Over-Collection

Volume Billed
ECR Surcharge

Revenue Billed

RHER

RHER

CIRI

Rl

CIER

CIER

HECI

NECI

Total

Monthly Overi{Under}
Cumutative Over(Undar}
INDUSTRIAL

FY 211 Over-Collection
Volume Billed

ECR Surcharge
Revenue Billed

TR

CIRL

CIER

CIER

Total

Monthly Overf{Under)
Cumulative Overf{Under)

Expense
Labor
Expense
Labor
Expense
Labar

Expense
Lzbor
Expense
Labor
Expense
Labor
Expense
Labor

Expense
Labor
Expense
Labor

EFFICIENCY COST RECOVERY (ECR) SURCHARGE
STATEMENT OF RECONCILIATION

FISCAL YEAR 2012
Actual Actual Actual Actual Actual Actual Estimated Estimated Estimated Estimated Estimated Esbmated
Sep-11 Cet-11 Nov-11 Dac-11 Jan-12 Feb-12 Mar-12 Apr-12 May-12 Jun-12 Jul12 Aug12
815,328 1,800,881 2,519.255 3,580,810 5,872,552 5,663,270 4,352,256 2,748257 1721910 852,562 780,910 693,738
5 00174 § Go158 5 Go188 § 90200 S 00421 § Gos21 % 00481 § Go560 § 90%e § 00580 § D050 § ¢ 0580
5 14,187 § 15814 5 39804 § 103665 § 267277 % 238424 5§ 23478 5 153802 § 965,427 § 49447 5 43731 § 38,849
s 19403 S 14453 S 38570 § 20,187 § 25197 § 29162 § 126333 0§ 126253 § 126383 § 126353 0§ 126388 S 126,353
L3 1,833 § 1220 § 3 s 1546 3§ 1788 § 113§ 2435 8 2435 § 2435 § 2435 § 2435 & 2435
L 2 s 33 5 i70 0§ 243 8§ 2 5 523 0§ 441 3 441§ 41§ 441 8 441 3 444
s B4 3 5% % 5§ L] a2 5 51§ 11z 8 "2 $ "2 § 132§ 1m2 5 12
H 06 § 39 % 1630 S 23% § 7 S 5026 § 4238 § 423¢ § 4233 § 4239 § 4238 § 4,239
$ 811 § 540 % 492 ¢ 634§ 789 5 492 8 1077 8 1077 § 1.077 8§ 1.077 § 1077 8 1077
5 22469 % 16620 S 42,027 § 25333 5 28190 S 38388 § 134658 & 134865 5 134658 S5 134858 § 13485 § 134,658
$ (8.282) § {B06) $ 2,222} § 78531 § 218086 S 202,056 S 78821 S8 19245 § {38.231) § (85211) 8 {90927) § (95,808}
H IWIN 5 395950 % 393728 % 472259 % 691,346 § 883,201 § 972221 § 891,466 S 953236 § 858,025 § 77098 S 651,290
H 379,865 S 439,026 S B30,817 § 1065342 5§ 1529860 S 1465433 5 1076882 & BOBG4Z 5 S42F19 8 404790 5 379983 S 330,733
] Qo141 § 00144 S 00144 § 0020t § 0e257 § DO257 § 00280 $ 09302 % 00302 § 66302 $ 00302 § 6.0302
s 5337 $ 6322 § 11,864 5 21340 S 38317 3 7es? S 009 S 25421 § 163290 $ 12225 5 15,475 § 10,260
$ 19 § 146 S 390 8 204§ 255 5 205 § 1276 5 1,276 & 1216 3 1216 5 1276 § 1,278
5 9 5 12 0§ 1% 5 6 5 18 s n s 25 5 25 § 25 § 2% 8 25§ 25
3 129 5 126 3§ s44 8 96§ 24 8 11,818 § 27252 % 27252 % 27,252 % 27282 % 27252 § 27,252
5 20 5 213 5 195 & 2ie s 312§ 185 % 425 5 426 5 426 & 428 8 428 S 426
S 17 5 L1 9 8 134 8 7 8 282 3 238 5 238 5 2% 3 238 38 238 5 235
s % 5 i 28§ 3|8 S 44 5 % 5 60 $ 8 5 80 § 60 5 80 § 80
S 2 5 33 5 70§ 243§ 32 s 523 % 44 8 41§ 441§ 441 8§ 441§ 441
H] 2§ % 5 30§ s g2 $ 51 & 112 8§ 112§ 112 § 112 S 112 S 12
$ By & 635 § 1.57¢ § 71829 8 861§ 13263 § 29830 S 29830 § 29830 3§ 2983 5 2983 § 29,830
3 4503 § 5887 § 10,385 § 19411 § WAIT S 24458 § %69 S {5409) 5 (13440 5 {(i7808) 5 (18,35) § (19.570)
S 45241 § 50,528 § 61,313 § BD723 § 19,160 S 143618 § 143887 S5 138478 3 126038 § 107432 5 89077 $ 69,507
42816 43,580 72,383 91,294 124,564 119,367 80,132 84,817 40,893 31,321 29677 26,512
$ 00070 § @020 § 00222) 3 00293 § GoOBO7 S 40807 % 01224 5 01641 S 01841 § Gi681 S 01641 5 G.1641
H {328) § (967) § {1,606) § 2670 3§ 10,052 § 9633 5 9,808 1063% 3 5711 § 5,140 § 4870 § 4351
5 2 3 LER- &7 & 9 & 13 5 205 § 173 s 172 5 173 8 173§ 173 5§ 173
3 3§ 2 5 20 5 28 5 2 s 20 § 4“4 5 “ 3 4§ 4 5 44 3 44
H 7S 8§ a1 s 134 5 17 s 282§ 238 S 238 0§ 238 S 238 s 238 3 238
3 46 5 30 0§ 28 8 3B § 44 3 28 § 60 6 3 50 § €0 3 60 8 50
s 08 § 83 § 06§ 299 § W 8 335 S 515 5 55 § 515 S 516 S 515§ 515
s (436) § {1.05%) s {1,812} § 2372 § 9948 § o088 § 9203 10121 S 6195 & 4624 § 43255 % 3.835
3 %628 $ 25577 8 23,765 § 26137 5 /083 $ 45,181 § 54473 3 64594 5 70789 s 75414 & Fo766 $ 83,503

S

$

$

405,028

40,738

27,084



Appendix [ - Cost-Recavery Schedules

RESIDENTIAL & PHA G5
FY 2012 Over-Collection

Velume Billed

ECR $Surcharge
Revenue Billed

REIER

REER

HEC]

HEC

CRRI

CRRi

Tota!

Momthly Overf{Under)
Cumulative Overi{Under)
COMMERCIAL & PHA
FY 2012 Over-Collection
Velume Billed

ECR Surcharge
Revenue Billed

RUER

RHER

CIri

CIRI

CIER

CIER

HECIL

HECI

Total

Monthly Overf{Under)
Cumulative Qverii/nder}
INDUSTRIAL

FY 2012 Over-Collection
Volume Billed

ECR Surcharge
Revenug Billed

CIRI

CIRI

CIER

CIER

Total

Monthly Overl{Under)
Cumulative Cverf{Under)

Expense
Labor
Expense
Labor
Expense
Labor

Expense
Labor
Expense
Labaor
Expense
Labor
Expenss
Labor

Expensg
Labor
Expenso
Labor

Actua)

Actual

EFFICIENCY COST RECOVERY (ECR) SURCHARGE
STATEMENT OF RECONCILIATION
FISCAL YEAR 2013

Aciual

Actual

Agtual

Actual

Estimated Estimated Estimated Estimated Estimated Estimated
Sep-12 Oct12 Nov-12 Dec-12 Jan-13 Feb.13 Mar-13 Apr-13 May-13 Jun-13 Jul-13 Aug-13

776,001 1,060,326 2,860,862 4,633,892 6,128,404 6,752,182 5.431,965 4,047,654 1,771,543 837,841 764,200 657,871
s 00399 § Goa11 § 00411 § 00588 § 00765 § Q0765 § 00820 § 00875 § 00875 § 00875 § 00875 § 0.0875
s 30927 8 43579 § 117,581 § 272826 S 468,823 § 5168543 § 445,427 S 354186 S 155007 § 77588 5 68887 S 61,064
s 21577 5 48818 § 97377 § 903 § 117,724 % 57524 § 252347 § 252347 § 252347 § 252,347 § 252,347 § 252,347
E) 1438 § 1481 § 2479 § 2112 § 2,114 5 2145 § 3441 8 3147 8§ 3,141 S 3341 8§ 3141 s 3,141
1] 52 8 50 s " s 4314 § 926 5 5988 § 13,194 § 13194 § 13,184 % 13184 § 13184 ¢ 13,154
$ 81 8 84 s 140§ 19 § "9 $ 121§ 178§ 78 $ 178 § 78 3 i78 3 178
8 401 S 382e 8 4501 § m s 7089 § 299 S 99320 S 99320 S 99320 8 99320 S :W/320 $ 99,320
5 622 § 841 § 1073 § 913 § 914 5 928 § 1,35¢ § 1359 5 1359 S 1358 § 4359 5 1,959
H 24172 S 53452 § 118,799 § B751 § 128,888 S 67,205 § 369,538 S 389,538 § 359,538 S 369,538 5 369,538 S 389,538
3 B755 3 (9,872} $ 783 § 2684074 S 339337 S - 449338 § 75883 S {15.342) §  (214531) 5 (291,852) § (302671 § (308475
5 4TLus § 0 1181243 5 1102026 § 1366100 5 4708037 § 2155375 S 2231258 5 2215915 § 2001385 § 1709532 5 1406852 § 1,098,187

357,003 481,856 970,072 1243320 1,653,469 1,693,783 1.528.904 1,060,655 579876 421,504 386,534 355,438
§ 00421 § 00457 § 00457 00538 5 00636 § 00B18 § 00780 § 00941 § 00841 S 00541 5 00841 § 00841
3 15030 $ 2021 § 44232 5§ 56828 5 102,184 § 04878 S 119,178 99808 & 54567 S 39884 S 38382 S 33,847
s 1055 § 2285 § 4780 3§ 44 5 5758 § 2814 § 12342 5 12342 § 12342 § 12342 § 12,42 8 12,342
s 70 % 725 127 & 103 35 W03 5 05 § 54 0§ 54 8 154§ 154 § 154 § 154
5 200 5 5609 § 2246 § 195 5 4231 § 8770 § 71,751 § 71751 § LI5S 74751 § L7851 § 71,751
5 3 s e 8 535 s 45 § as6 § 463 S 678 § 678 § E78 § B78 S 678 § 678
] %S 592 § 8267 § 1532 0§ 19656 § 9247 8 30836 § 60835 5 50838 § 80836 5 50383 § 80,435
] 306 S 35§ 527 § 449 3 450§ 456 S 56 § 658 S 668 3 668 § 688 § 668
s 52 8 500 5 129 5 4314 S5 @26 $ 5988 5 13,184 & 13,184 § 13194 § 13,14 § 13194 S 13,194
s 81 § B § 140 § 119 § 119 § 21§ i78 S 178 § 78 § 178 § 78 S 178
s 2273 8 15119 § 25877 S 5872 § 31,700 § 27984 S 158,800 S 159800 § 159,800 S 159,800 S 158,800 § 159,500
$ 12756 S 8902 S 18458 § 60956 S 70,485 § 78712 § (40,622) 5 {69,993} S (105,232} $ {120,137y S (123,418} § {126,354)
H 191490 5 198381 & 216848 S 277864 § 348289 § 425001 S L7 5 324,386 § 2i9.152 § 88045 § (24400} §  (150.757}

28 544 45,781 67,685 89,048 129,969 122282 114,315 75,568 46,705 39,486 35,708 32758
$ 03432 § 04284 § 04264 § 04954 § 95644 5§ 05644 § £3535 S 01427 $ 01427 § 93427 § 01427 § 01427
5 9798 3 19,521 & 28660 S 44114 S 73355 § 748680 S 40415 5 10784 § 6855 § 5492 § 509 S 4880
s 35 8 99 5 36 5 34§ 747 1548 & 12662 S 12862 S 12882 $ 12682 3§ 12682 s 12652
s 55 § 56 S 94§ B0 § Bl § 82 $ 120 § 120 3 120 § 120 § 120 5 120
$ 13 8 378§ 00 5 12 3 1,285 § 590§ 388 5 3883 $ 3883 3§ 3883 § 3883 § 3583
3 2t s 20§ 34§ 29 8§ 23 5 29 S 43 5 43 $ 43 5 43 § 43 5 43
s 122 5 1444 S 925 § 1% 8 2110 S 2243 § 18,707 § 16,707 § 168,707 5 16,707 § B707 § 18,707
S 9674 5 18,077 § 27935 S 43959 § 71,254 5 72411 s 2709 § (5,924) § {16,043) S {11.215) 5 {11512) 8 (12,027)
5 100626 § 118705 § 146840 % 190509 S 261,843 S 334254 S 357,953 § 352,038 § 341,986 S 330,781 § 319,169 $ 307,142

2
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Appendix I — Cost-Recovery Schedules

RESIDENTIAL & PHA GS
FY 2013 Over-Collection

Valume Billed
ECR Surcharge

Revenue Billed

HHER
RHER
HEC!
HEC]
CRRI
CRRI
CIRI
CIR1
CIER
CIER
Total

Monthly Overi{Under)
Cumulative Overf{Undes)

COMMERCIAL & PHA
FY 2013 Over-Collection

Volume Billed
ECR Surcharge

Revenue Billed

RHER
RHER
CIRE
CIRI
CIER
CIER
HECI
HECL
Tota)

Kienthly Qveri{Under)
Cumulative Over/{Under)

INDUSTRIAL
FY 2013 Qver-Collection

Volume Billed
ECR Surcharge

Revenue Billed

CIRI
CIRl
CIER
CIER
Total

Monthly Overi{Undez)
Cumulative Qverf{Under}

Expense
Labor
Expense
Labor
Expense
Labor
Expense
Labor
Expense
Labor

Expense
Labor
Expanse
Labar
Expense
Laber
Expense
Labor

Expense
Labar
Expense
Labor

EFFICIENCY COST RECOVERY (ECR) SURCHARGE
STATEMENT OF RECONCILIATION

FISCAL YEAR 2014
Attal Actual Actyal Actual Actual Actual Estimated Estimated Estimated Esti d d !
Sep-13 Oct-13 Nov-13 Dec-13 Jan-14 Feb-14 Mar-14 Apr-14 May-id Jun-14 Jul-14 Aug-14
773,881 915,758 2,461,008 5,055,256 7.088,097 B.088,151 5493,914 4 024,236 1,723,511 888,583 766,372 558,536
S 00824 § 91071 § 0,407t § C.0938 ¢ Dos04 § 00804 3 00755 § 00705 § 00705 $ 0.0705 & 00705 § 0.0765
$ 71911 § g8082 $ 263583 § 474,024 3 568.963 § 850287 § 439,966 § 283,708 5 121,508 § 62,504 § 54,029 § 49,247
5 S s 21511 0§ 78789 § 93954 § 49972 $ 3619 % 176,132 § 176732 % 176732 § 178,732 § 176732 § 176732
5 1326 § 1,332 § 385 S 1322 & 1642 3 1,880 § 1,952 S 1,952 5 1952 § 1452 § 1952 § 1,952
s 833 8 80 5 740S 4307 § 14,801 § 3092 § 28572 § 28,572 S 28,572 § 28572 § 28,572 § 28,572
5 1%4 5 195 8 78} 3 183 8 240§ 505 % 27 3 P ¥4 % FIU FIE 214
s 11267 S 545612 8 007 S5 51,388 S 93481 5 76042 § 358412 5 /B2 § 58412 S 8412 5 358,412 S 388.412
5 2820 § 2432 § (2,483} $ 2612 5 3245 5 2159 § EXF<I 372 % 3723 0§ 372 8 3723 0§ iz
$ 1048 § 100 $ (1,150 § 2621 § 968 % 7814 5 34289 § 34,288 § 34,289 5 4289 5 34,289 5 34,259
5 244 5 45 § (488) 5 243 § 302 s 124 S m s in s 313 S s 3 s mn
§ 200 8 628 8§ 828) 5 1964 § 514§ {1,843 & 7299 § 1289 & 7299 § 7299 § 7269 3 7299
5 45 5 47 8§ (23 5§ 45 S 57 % {175) § 27T s 327 5 127 s, 127 3§ 127 s, 127
s 23481 § $11,582 § 107,364 $ 164,591 § 165221 § 183388 § 651,692 § 851692 § 651,692 § 651692 § 651692 § 851,892
5 4842 5§ (13,500} § 158,219 § 300433 § 404742 5 428900 § (161,726} 5 (387.983) § {330.184) $§ {589,188} S {587.662) $ (B0Z.445)
S 2571423 § 2557923 § 271442 § 3023575 5 3428317 5 3915217 5 3,753491 5 3385508 5 2855324 S 2,266,136 5 1666474 § 1,066,028
365,908 489,135 £51,526 1426426 1,791,184 1,870,065 1,687,878 1,014,541 566,636 428,646 393,720 161.272
s 0.0883 § 00%1 § ¢0%6] §, 0,0916 $ 2087t 5 0087 $ 00827 §, 00782 § 00782 5 007682 § 0.0783
H 32.299 $ 45085 § 81833 & 130861 § 156032 3 162563 3% 135,503 3 79306 § 44311 & 33520 3% 30,788 8 28,252
5 s 3417 3 (3.563) 3 §,208 5 3302 3 27411 % 8643 3 8642 % 8,643 8 6643 $ 3643 & 8,643
s 88 S a8 s (12 s BT 5 108 S 585 § 78 5 8 s 7 s 78S 8 S5 78
3 2088 5 20687 S 2076 S 18,873 § 278 8 (17391} & 749352 § 74152 % 74,152 § 74152 5§ T4152 S 74,152
5 478§ 481 5 ELINNS 3 LY 503 5 3Tt s 725 § 725 5 725 5 725 5 725 8 25
- 2221 5 7005 § 2907 S 12312 s 5729 § 21238 S 72431 S 72431 S 724311 5 72431 35 7241 S 72431
5 512 8 520 & (178) § 516 3 641 3§ 1336 % 308 7iL 08 7308 i s 131 03 731
5 813 3§ EQ S T4 5 4107 § 14,801 S 052 S 28572 8 28572 5 28572 5 28572 § 28,572 5 28,572
s 194§ 195 § @8) § 193 S 240 § 505 § 274 S 274 8§ 274§ 274 274§ 274
3 6772 § 32483 % 3515 § 42715 3 52728 S 3Ta58 0§ 185506 8 185606 5§ T 185806 185506 S 185606 § 165606
s 25526 § 12601 § 78317 % 87885 5 103283 $ 125725 § (46,102} $§  (106300) § {141,295} §  (152.085) $  ({154,817) §  (157.354)
s 563,102 § 575,703 S 654,020 5 741906 5 245188 § 870813 S 924811 S 818511 § 577216 § 525131 § 370,314 § 212,960
24,001 40,832 59.249 103,098 149,939 156,735 133,516 75,557 44,895 25886 33,280 30,507
$ (0.2443} § {0.2276) § 10.2276} % {0.3069) 5 {D.3882) § {0,3862) § {02681) § 0.2058) § 10.2059) § {02058} § 6.2059) $ 10.2059)
5 5.862) § (8.283) $ {13,485} § {31,641) § {57,906) $ {60,531) $ {39.528) § {15,557) § {9.244) 5 (7.389) 5 (6,852} 5 {6,251)
$ s - 5 - 3 - s - H B H . 5 B H . 3 . 5 B s .
5 - s - S - s - s - 5 - s - 5 - H - 1 - 5 $ -
s 5 - $ - 1 - s . s - L] - $ - 3 - H - s - H -
H - $ - 5 . 5 - 5 - 5 - s - H - 5 - s - 5 - 5 -
s - 11 - 5 - S - ) - 5 - 5 - $ - 5 - -] - 5 s -
5 (5.862) § (9.293) 5 (13.4B5) § (31.841) § {57.906) § 60531} § {39.528) § (153557 & (9.244) % (7.3589) § €85 3 6,281}
3 372989 5 3616895 $ 350210 5 318,569 5 260862 5 200132 5 160604 5 545,047 5 135802 § 128414 5 121,62 § 115,280

[U%)
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Appendix J — Technical Reference Manual

J. Technical Reference Manual

The technical reference manual for FY 2014 has been provided as a separate document.
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. Residential Time of Replacement Market

A. Space Heating End Use

1) Efficient Space Heating System

Unique Measure Code(s): TBD

Draft datc: 2117711
LEifective date:  TBD
End date: TRD

Measure Description
This measure applics to residential-sized gas furnaces and boilers purchased at the time ol natural replacement. A
qualifying furnace or boiler must meet minimum ¢fficiency requirements (AFUL).

Definition of Baseline Condition
The cfficiency levels of the gas-fired furnaces or boilers that would have been purchased absent this or another DSM

program arc shown in the following table.

Equipment Type Baseline AFUR
Gas Furnace . 80%
Gas Boiler R0%

Definition of Efticient Condition
The installed gas furnace or boiler must have an AFUL greater than that shown in the lable below. Efficient model

minimum AFUE requirements are detailed below.,

Equipment Type Minimum AFUE
Gas Furnace 94%
Gas Furnace with ECM Fan 94%
Cias Boiler 94%

Gas Savings Algorithms

MM Btu savings are realized due to the increase in AFUE of the new cquipment. MM Btu savings vary by equipment
type duc to differences in model specific bascline AFUE and high efficicncy AFUL percentages. Savings arc
calculated from the bascline new unit 1o the installed elTicient unit.

) Capacityp,, 1 1 .
Annual Gas Savings (MMBtu) = 500 X AFUE, - ARy X EFLHpar
' “Buse R

Where:

May 6, 2014 . Phitadelphia Gas Works: EncrgySense



Capacity o = Qutput capacity of equipment to be installed (kBtu/hr)

1,000 = Conversion from kBtu to MMBtu

AFUL e, = Efficiency ol new bascline equipment (Annual Fuel Utilization Efficiency)
AFUL gy = Efficiency ol new equipment

EFLH; e = Llquivalent Full Load Heating Hours (730 hours for furnaccs, 854 for boilcrs)'

Electric Savings Algorithms

Electric energy savings result from cfficient furnace fans (ECM) that may be included with efficient furnaces.
Electrical savings from fan moltor efficicncy does not apply to boilers.

Encrgy Savings
AkWh =700 kWh

Demand Savings

AkW =0 kW
Where:
Gross customer annual kWh savings tor the measure. Based on 500 kWh
AkWh . : )
hcating scason plus 200 kWh cooling scason.
AkW = Gross customer summer load kW savings for the measure.

Freeridership/Spillover
Until studics have been performed to determine the free ridership and spillover, the values are assumed to be zero,

Equipment Type Free Ridership Spillover
Cias Furnace 0% 0%
Gas Furnace with ECM Fan 0% 0%
Cias Boiler 0% 0%
Persistence

The persistence lactor is assumed to be one.

Measure Lifetimes

Equipment Type Measure Lifetime
Gas Furnaces 20
Gas Boilers 25

Source: Lilclime estimates used by Efficiency Vermont,

Water Savings
There arc no water savings for (his measure.

" EFLH based on adjustments applied based on 2014 evaluation by APPRISE.
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2) Programmable Thermostat

Unique Measure Code(s): TBD

Drafl date: 2171
Effective date: TBD
ind date: TBD

Measure Description
This is a programmable thermostat controlling a residential-sized gas furnace or boiler,

Definition of Bascline Condition

The bascline is a manual thermostat where cach temperature setting change requires buman intervention.

Definition of Efficient Condition
The esficient thermastat is one that can be programmed to automatically increase or lower the temperature setting at
difterent times of the day and wecek,

Gas Savings Algorithms

Annual Gas Savings (MMBtu) = SH,,, % 5.3% = (81 —30) x 5.3% = 1.53 MMBtu

Where:
SHye = Space FHeat MMBtu gas usage with manual thermostat
53% = Percentage suvings from programmable thermostat compared to manual thermostat®
81 = Typical PGW residential healing customer tolal gas usage in MMBtu.
30 = Non-space-heat gas usage in typical residence.”

Electric Savings Algorithms

H the type af air conditioning is known, then use the appropriate algorithm below, I the type or existence of air-
conditioning is not known, then assume that 83% have air-conditioning and cstimate the cooling savings as 83% of a
house with central air conditioning.”

Reduced furnace fan or boiler circulator pump usage is also likely to occur and provide clectricity savings during
both the hieating and cooling scasons, but these auxiliory savings are not accounted for in the following algorithms.
Energy Savings
AkWh = AkWha « AKWhe o

AkWhpu = Annual Gas Savings (MMBtu) x Auxiliary

AkWhi oo =0 kWh il housc has no air conditioning
= AkWhg e if house has central air conditioning
= 0 i"house has room air conditioning

* Prereant savings from CWP evaluations of ECA thermostat installations.

* Non-space-heat usage assumption in New Jersey Clean Energy Program Protocols (Deceniber 2009).

" Pereantage of houses with air-conditioning from EIA Table AC1.xls for Middle Atlantic region (PA, NY, NJ}. From:
httpedfwww.ela.doe.goviemeufrecs/rees2005/Mc2005 _tables/detailed_tables2005.htmt

May 3, 2014 Philadelphia Gas Works: EnergySense



= 83% x AkWh ¢ if no information about air conditioner

Btu 1 kWh

12,000 727 X T.000 Wh

EERcoor * Ef fauer

AKWheae = CAPgor X XCEFLIT X ESFeqon

Deemed Savings:
AkRWh = AkWh,,, + AkWh,., . (nissing} = 7.7 4+ 77.1 = 84.8 kWh

AkWh, = 1.53 x 5.02 = 7.7

AkWh - (missing) = 83% x AkWheae
83% x 3 X (

Il

~———| X 1032 x 0.02 =77
10 x 0.8) 71

Demand Savings

AkW =0 kW
Where:

AkWh = gross customer annual kWh savings for the measure.

AkW = pgross customer summer load kW savings for the measure.

CAPcooL = capacily of the air conditioning unit in tons, based on nameplate

capacily (see fable befow)

EERcooL = Seasonally averaged efficiency rating of the baseline unit . (see fable
below)

Effyc = duct system efficiency (see table below)

ESFeoor = energy savings factor for cooling and heating, respeclively (see table
below) :

EFLH = equivalent full foad hours
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Residential Electric HVAC Calculation Assumptions

‘Component Type Value Sources
CAPcooL Variable Nameplate data Contractor Data
Gathering
Default: 3 tons 1
EERcooL Variable Nameplate data Contractor Data
Gathering
Default: Cooling = 10 SEER 2
Default: Heating = 1.0 (electric furnace COP)
Effguc Fixed 0.8 3
ESFcooL Fixed 2% 4
EFLH Fixed Philadelphia Cooling = 1,032 Hours 5
Sources:

1. Average size of residential air conditioner.

2. Minimum Federal Standard for new Central Air Conditioners/Heat Pumps between 1990 and

20086,

3. New York Standard Approach for Estimating Energy Savings from Energy Efficiency Measures in
Commercial and Industrial Programs, September 1, 2009.

4. DEER 2005 cooling savings for climate zone 16, assumes a variety of thermostat usage patterns.

US Department of Energy, ENERGY STAR Calculator. Accessed 3/16/2009.

Freeridership/Spillover
Until studies have been performed (o determine the free ridership and spillover, the values are assumed (o be zero.

Equipment Type

Free Ridership

Spillover

Programmable Thermostat

0%

0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type

Measure Lifetime

Programmable Thermostat

15

Source: New Jersey Clean Encrgy Program Protacols (December 2009),

Water Savings

There are no water savings for this measure,
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B. Water Heating End Use

1) Tankless Water Heater

Unique Measure Code(s): TBD

Drafl date: 1/12/11
Eifective date;  TBD
End date: TBD

Meusure Description
This measure is an on-demand gas walter heater.

Definition of Baseline Condition
The cfficieney levels of the gas-fired stand-alone storage water heater that would have been purchased absent this or

another DSM program are shown in the following table,

Equipment Type Baseline EF
Giys Stand-alone Storage Water Heater 0.60
Source: Getting Inte Hot Water, by Cindy BaldhofT.

Definition of Efficient Condition
The installed tankless water heater must have an EF greater than that shown in the table below. Efficient model

minimum EF requirements are detailed below.

Equipment Type Minimum EF
Cras Tankless Water Fleater 0.82

Gas Savings Algorithms
The following formula for gas savings is based on the DO test procedure for water heaters.

(%— -1—) X 41,045 X 365
. bl’ane B"Eff
Annual Gas Savings (MMBtu) = 1.000.000

Where: )
EFpe = Energy Factor of bascline water heater = 0.60
EFyy = Energy Factor of efficient water heater
Elcetric Savings Algorithms
There are no clectric savings from this measure.
Energy Savings

AkWh  =0kWh

Demand Savings
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AW =0 kW

Where:
AkWh = pross customer annual kWh savings for the measure.
AkW = pross customer smmer foad kW savings for the measure,

Freeridership/Spillover
Until studies have been performed to determing the free ridership and spillover, the vitlues are assumed to be zero.

Equipment Type Free Ridership Spillover
Tanklcss Waler Healer 0% "%
Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type Measure Lifetime

Tankless Water Heater 20
Source: Energy Star Residential Water Heaters: Final Criteria Analysis, April 1, 2008, p. 10.

Water Savings
There are no water savings for this measure.

C.Combined Space and Domestic Hot Water Usage

1) Combination Boiler - Space Heating and DHW

Unique Measure Code(s): TBD

Drafi date: 729713
Effective date: - TBD
End daie; TBD

Measure Description

This measure applics (o residential-sized combination boilers purchased at the time of natural replacement. These
are integrated baoilers that provide hot water for space heating and on-demand demestic hot water and have minimal
or no hot water storage. A qualifying combination boiler (combi boiler} must meet minimum efficicncy
requircments (AFUE).

Definition of Baseline Condition
The citiciency levels of the gas-fired boiler and stand-alone storage water heater that would have been purchased
absent this or another DSM program are shown in the following table,

Equipment Type Bascline
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Gas Boiler R0% AFULE
Gas DHW tank 0.60 EF

Definition of Efficient Condition
The installed gas furnace or boiler must have an AFUL greater than that shown in the table below. Efficient maodel

minimum AFULE requirements are detailed below,

Equipment Type Minimum AFUE
94% AFUL
Gas Combi Boiler 0.94 EF

Gas Savings Algorithms

MMBiu savings are realized due to the inercase in AFUE of the new equipment. MM Btu savings vary by equipment
type duc to differences in model specific baseline AFUE and high cfficiency AFUL percentages. Savings arc
calculuted from the bascline new unit to the installed efficient unit.

Annual Gas Savings (MMBtu) = Annual (Gas Savingsg, + Annual Gas Savingsy,y

Capacit 1
Annual lias Savingsgy; = pactYou (

- < HFLI.
1,000 AFUEgqs, AFUEEH) EFLUeqr

Where:

Amnnal Gas Savingsgy, = Space heating annual gas savings (MMBIu)

Annnal Gas Savingsppwe - = Domestic Hot Water annual gas savings (MMBiu)
Capacily oy = Qulput capacity of equipment 10 be installed (kBuw/hr)
1,000 = Conversion from kBtu to MMBiu
AFUL e = Efficicney of new bascline cquipment (Annual Fuel Utilization Efficicncy)
AFUL = [fficicncy of new cyuipment
EFLHj = Zquivalent Full Load Heating Hours (854 hours)®

The following formula for DHW gas savings is bascd on the DOL test procedure for water heaters.

1 1 )
e = ———— | X 41,045 X 365
(hf'ﬂm EFgrs !

Annual Gas Savingspyw =

1,000,000
Where;
EFp.e = Energy Factor of bascline water heater = 0.60
EFyy = Energy Factor of cfficient combi boiler. Since the combi boiler has no or littfe storage,

standby losses arc assumed to be negligible and the EF is assumed to be the same as the AFUL,

Electric Savings Algorithms

* Bused on 2014 APPRISE evaluation for boilers.
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Energy Savings
AkWh  =0kWh

Demand Savings

AKW =0 kW
Where:
AkWh = (ross customer annual kWh savings lor the mcasure.
AkW = Gross customer summer load kW savings lor the measure,

Freeridership/Spillover
Until studics have been performed to determine the free ridership and spillover, the values are assumed to be zero,

Eguipment Type Free Ridership Spillover
Gas Combi Boiler 0% 0%
Persistence

The persisience factor is assumed to be one,

Measure Lifetimes

Equipment Type Meusure Lifetime

Gas Combi Boiler 20
Source: Same as lifctime estimate used for tankless water heater,

Water Savings
There are no water savings for this measure,

D.All End Uses

1) Custom Measure
Unigue Measure Code(s): TBD

Draft date: 7422113
Effective date: TBD
End date; TRD

Measure Description
This measure applies 1o all custom measures, not otherwise specified in this TRM.

Definition of Baseline Condition

The bascline represents the Lypical cquipment that is installed without a DSM program. The cfficiency tevel is based
on the current Federal standards, or state and local building codes that are applicable,
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Definition of Efficient Condition
The ¢llicient measure is any cquipment that uscs less encrgy than the bascline equipment.

Cas Savings Algorithms
The generalized cquation for a custom measure compares the bascline usage to the elficient usage.
Annual Gos Savings (MMBtu) = BaselinelUse — Ef ficientUse

Where:

BaselineUse The gas usage of baseline equipment or building.

bfficientUse The gas usage of efficient cquipment or buitding.

1l

Electric Savings Algorithms

Energy Savings
AKWh = BaselinekWh - Efficientk Vi

Demand Savings
AkW = Baselinck WV - Efficientk W

Where:
AkWh = Gross customer annual kWh savings for the measure.
AkW = Gross customer summer load kW savings for the measurc.
BaselinekWh = The eleetric kWh usage ol bascline equipment or building,
EfficientkWh = The clectric kWh usage ol efficient equipment or building.
BaselinekW = The clectric kW usage of baseline equipment or building.
EfficientkW = The electric kW usage ol efficient equipment or building.

Freeridership/Spillover
Until studics have been performed to determine the lree ridership and spillover, the vaiues are assumed to be zero.

Equipment Type Free Ridership Spillover
Custom Mecasure 0% 0%
Persistence

The persistence factor is assumed to be one.

Mecasure Lifetimes .
Where available, custom measure lifetimes should be based on similar measures defined elsewhere in this TRM.
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Water Savings
The water savings arc the difference between the bascline and efficient equipment annual water usage in gaflons.

[I. Residential New Construction
A.All End Uses

1) Custom Measures
Unigue Mcasure Code(s): TBD

Draft daic: 4/30/12
Cffective date: TBD
ind date: TBD

Measure Description
This measure applics (o all custom measures, not otherwise specilicd in this TRM,

Definition of Baseline Condition
The baseline represents the typical equipment that is installed without a DSM program. The efficiency level is basced
on the current Federal standards, or state and local building codes that arc applicable.
Definition of Efficient Condition
The efficicnt measure is any cquipment that uses less energy than the bascline equipment,
Gas Savings Algorithms
The gencralized equation for # custom measire compares the bascline usage 1o the efficient usage,
Annual Gus Savings (MMBtu) = BaselineUse — Ef ficientl/se
Wherc:

BaselineUse = The gas usage of bascline equipment or building.

EfficientlUse The gas usage of cfficient equipment or building.

Electric Savings Algorithms

Enerpgy Savings
AkWh = BasclinekWh - EfficientkWh

Demand Savings
AKW = Buselinek W - EfficienthW

Where:
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AkWh = Gross customer annual kWh savings for the measure.
AkW = Gross customer summer load kW savings {or the measure,
BuselinekWh = The clectric kWh usage of bascline cquipment or building,
EfficientkVlr = The cleetric kWh usage of efficient equipment or building.
BaselinegklV. = The cleetric kW nsage ol bascline cquipment or building.

EfficictkW = The clectric kW usage of efficient equipment ar building.

Freeridership/Spillover
Until studics have been performed to determine the firee ridership and spillover, the values are assumed (o be zero,

Equipment Type Free Ridership Spillover
Custom Mcasure 0% 0%
Persistence

The persistence factor is assumed to be one.

Measure Lifetimes
Where available, custom measure lifctimes should be based on similar measures delined clsewhere in this TRM.

Water Savings
The water savings are the difference between the bascline and efficient equipment annual water usage in gallons.
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ill. Residential Retrofit Market (Non-Low
Income)

A. Space Heating End Use

1) Efficient Space Heating System

Unigque Measure Code(s): TBD

Drait date: 4/30/12
Effective date: TBD
End date: TRD

Measure Description
This measure applics to residential-sized high-ctficiency gas furnaces and boilers replacing an existing and
functiening furnace or boiler of lower cificiency.

Definition of Bascline Condition

The cfficicney levels (AFULE) of existing and ﬁmctmmng gas-fired furnaces or boilers. If the manufacturer’s rated
AFUL is available usc it in the savings caleulations. 11" the manufacturer’s rated AFUL is not available, then
caleulate the existing heating system AFULE by multiplying the measurcd Steady State Ifficiency by the appropriate
muMlipliers in the following table:

Distribution Type System Type Default Multiplier
Adr Forced Air i.0
Giravity Feed 0.8
Freestanding MHeater .95
Floor Furnace 0.9
Wall Furnacc 0.85
Water Force Circulation (high mass) 0.85
Force Circulation (low mass) 0.9
Gravity Feed 0.85
Steam 0.75

Source: Building Performance Institute, Technical Standards for the Heating Professional, Revision |1/20/07, p.6.

Definition of Efficient Condition
The installed gas furnace or boiler must have an AFUE greater than the bascline condition.

Gas Savings Algorithms

MMBiu savings are realized dug to the increase in AFUE of the new equipment. MM Btu savings vary by equipment
type duc to differences in modcel-specitic baseline AFUE and high efficieney AFUE percentages. demgs arc
caleulated from the bascline existing unit to the installed efficient unit.

AFUEH‘,S,,)

Annual Gas Savings (MMBtu) = Heatingllse X |1 = ——

Where:
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HeatingUse = Annual heating use (MM Btu/yr) from weather normalized usage analysis of customer
billing data from pre-treatment period. See description below.
AFUL,,. = Efficiency of existing bascline equipment {(Annual Fuel Utilization Efficiency)
AFUL, = LCificiency of new ctiicient equipment

Heating Use weather normalization methods (FeatingUse):

Method 1: Usc a lincar regression model of usc/day as a function of HDD63%day to estimate heating slope
(MMbiw/HDID63) and bascload daily use (MMBtu/day) with an annual HDDG63 040337 1o calculate annual heating
load.

Method 2: Calculate bascload (MMBtuw/day) as the third lowest MMBiw/day bill for the analysis year. Then
calculate raw heating use as the sum of monthly billed use minus the — baseload * sum{imonthly bill elapsed days),
then calculate weather adjusted heating usc as raw heating use * (4033/HDD63actual),

Electric Savings Alporithms

Cleetric energy savings result from efficient Turnace fans (ECM) that may be included with efficient furnaces.
Electrical savings from fan motor efficiency does not apply 1o boilers,

Energy Savings
AkWh =700 kWh

Demand Savings

AkW=0 kW
Where:
AkWh = Gross customer annual kWh savings for the measure. Based on 500 kWh heating
season plus 200 kWh cooling scason.
AkW = Gross customer summer load kW savings for the measure.

Freeridership/Spillover
Until studics have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Equipment Type IFree Ridership Spillover
Gas Furnace 0% 0%
Cias Furnace with ECM Fan (% 0%
Gas Boiler 0% 0%

* [eating degree days are calculated using base 63°F, which was sclected, based on variable-base degree day regressions of
billing data from CWP participanty over the past several years. This value is higher than found for many nen-low income
poputlations in similar climates and likely reflects the low efficiency of the low income housing stock and also the targeting of
high users by CWP. The use of this FIDD base climinates the need for the degree day correction factor found in some similar

calculations that use {1365,

¥ This value ol'4033 11DDG3 is the average from NWS data for PHL for the years 2002 through 2009.
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Persistence
The persistence factor is assumed to be one.

Measure Lifctimes

Equipment Type Measure Lifetime
Gas Furnaces 20
Gas Boilers 25

Source: Lifetime estimates used by Efficiency Vermont,

Water Savings
There are no water savings for (his measure.

2) Infiltration Reduction

Unigue Measure Code(s): TBD

Draft date: 4/30/12
Effective date: TBD
End date: TBD

Measure Description

This involves decrcasing the amount of air exchange between the inside of the housce or unit and the outdoors
without bulfering from any adjacent unit(s) by scaling the sources of leaks, while maintaining minimum air
exchange for air quality.

Definition of Baseline Condition
The basceline is the house in its pre-treatment condition, with epportunities for infiltration reductions.

Definition of Efficient Condition
Any decrease in infiltration will reduce energy consumption compared to the pre-treated house.

Gas Savings Algorithms

DD, x 24 %X (CFMS0,,, — CFM50,,,)
(21.5 x AFUE % 1,000,000)

Annual Gas Savings (MMBtu) =

Where:
MDD, = Heating degree days at temperature 1, where 1=63°F if no progranmmmable thermostat has
been installed and 1=62°F if a programmable thermostat has been installed. From NWS
data for PHL from 2002-2009, HDD63=4033 and HDD62 = 3820,

24 = hours/day

CFMS50,,, = CFMS50 of building sheli leakage as measured by a blower door test before treatment.
CFM350,,,= CFM50 of building shell leakage as measured by a blower door test after treatrieni.
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215 = factor to convert CFMS0 value to Btu/hrF heat loss rate, caleulated from hourly
infiltration modeling®
AFUE =  rated AFUE of heating system.  [f no rating is available then use the method deseribed in
the Efficient Space Heating System section for caleulating the AFUL. The AFULE of
replacement equipment should be used if the heating system replacement precedes the air
scaling work.

Electric Savings Algorithms

If the type of air conditioning is known, then use the appropriate algorithm below. If the type or existence of air-
conditioning is not known, then agsume that 83% have air-conditioning and estimate the cooling savings as 83% of a
housc with central air conditioning.”

Reduced furnace lan or boiler circulator pump usage is also likely to occur and provide electricity savings during
bath the heating and cooling scasons.

Energy Savings
AkWh = AkWhpyy « ARKWhi
AkWh,, = Annual Gas Savings (MMBtu) X Auxiliary
Ak Wheu =0 kWh if housc has no air conditioning
= Ak Wl if house has central air conditioning

= AkWhy ¢ if house has room air conditioning
= §3% x AkWhy. . if no information about air conditioner

CDD x 24 x DUA % (CFMS0,,, — CFM50,,55, )

Ak\vhcf\c =
(215 X SEER¢qe X 1000%—)

CDD x 24 x DUA % I:R(mm AC X (CFMSODJ'E - CFMSDposI)
. 5 W
(21.5 x EERpyq x 1000 57

AkWhy e =

Demand Savings

AkW = 0 kW if house has no air conditioning
= AkWeae if house has central air conditioning
= AkWy ¢ if house has room air conditioning

AW L\kwhcf\c CF

4 cae = r—— P

CAC '-::FL]',CU"] CAC
AKWhg e

AkWrae = e < Cpg

]:“FI“]‘IC(H)l RAC
Where:

AkWh = gross customcr annual kWh savings for the measure.

AkW = gross customer summer load kW savings for the measure.

¥ An hourly infiltration was calculated using a modified version of the LBL {ak.a. Sherman-Grimsrud) infiliration model with a
wind effect moditication {EPRI RP 203440, Palmiter and Bond 1991) using Philadelphia TMY2 hourly weather duta. This
analysis result was then adjusted to account for an assumed party wall leakage Iraction of 2% and an estimated 10% thermal
regain from infiltration/exfiltratiom. The resulling value of 21.5 is consistent with statistical analyses of empirical data using
CFM30 values and actunl gas usc and savings from CWP evaluations.

? Pereentage of houses with air-conditioning from E1A Table AC1.xls for Middle Atlantic region (PA, NY, NJ). From:
http:/Awww.cia.doe. goviemeu/recs/recs2005/Mhc2005_tables/detailed_tables2005.huml
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Auxiliary

CDD

DUA

SEERcac

CFrac

EFLH o

EFLHGOD.' RAC

FRoom AC

= Heating system auxiliary usage per MMBTU consumption (5.02 From
Vermont Technical Reference Manual)

= Cooling Degree Days (Degrees F * Days)HDD

= Discretionary Use Adjustment lo account for the fact that people do not
always operale their air conditioning system when the outside
lemperature is greater than 65F.

= Seasonal Energy Efficiency Ratio of existing home cenfral air
conditioner (Btu/W-hr) (See table below for default values if actual values
are nof avaifable)

= Average Energy Efficiency Ratio of exisling room air conditioner
{Btu/Wehr) (See table below for default values if actual values are not
available)

= Demand Coincidence Factor for cenlral AC systems (See table below)
= Demand Coincidence Factor for Room AC systems (See table below)

= Equivalent Full Load Cooling hours for Central AC and ASHP (See
fable below)

= Equivalent Full Load Cooling hours for Room AC (See table below)

= Adjustment factor to relate insulated area to area served by Room AC
units

The default values for cach term are shown in the table below.

Default values for algorithm terms, Ceiling/Attic and Wall Insulation

Term Type Value Source
DUA Fixed 0.75 OH TRM'®
SEERcac Variable Defaull values: PUC Technical Reference Manual
Early Replacement = 10
Replace on Burnout = 13
Nameplate Contractor Data Gathering
EERgac Variable Default = 9.8 DOE Federal Test Procedure 10 CFR 430,
Appendix F (Used in ES Calculator for baseline)
Nameptate Contractor Data Gathering
CFeac Fixed 0.70 PUC Technical Reference Manual
CFrac Fixed 0.58 PUC Technical Reference Manual
Froamac Fixed 0.38 Calcutated''
" “State of Ohio Encrgy Efficieney Technical Reference Manual,™ prepared tor the Public Utilities Commissiun of Ohio by

Vermont Energy Investment Corporation. August 6, 2010,
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EFLH, CDD and HDD by City
EFLHcoor EFLHcq rac CDD (Base 65)"* | HDD (Base 65)"°
City {(Hours)" {Hours)"
Philadelphia 1032 320 1235 4759

Freeridership/Spillover
Until studies have been performed to determine the free ridership and spillover, the values arc assumed to be zero.

Measure Free Ridership Spillover
Infiltration Reduction 0% 0%
Persistence

The persistence factor is assumcd lo be one.

Measure Lifetimes

Measure Measure Lifetime

Infiltration Reduction 20
Source: NYSERDA Home Performance with Encrgy Star.

Water Savings
There are no water savings for this measure,

3) Roof and Cavity Insulation

Unique Mcasure Code(s): TBD

Draft date: 4/30/12
Effective date: TBD
End date: TBD

Measure Description
This involves increasing the insulation levels in cither the attic or walls which direetly define the boundary between

the housc or unit and the outdoors.,

Definition of Baseline Conditian
The bascline is amount of insulation in the housc in its pre-treatment condition,

" From PECO baseline study, average home size = 2323 112, average number of room AC units per home = 2.[, Average Roam
AC eapacity = 10,000 BtuH per ENERGY STAR Room AC Caleulator, which serves 425 112 (average between 400 and 450 (2
for 10,000 Btull unit per ENERGY STAR Room AC sizing chart). Froamac = (425 i3 *2.1)/(2323 ) =0.38

"2 PA 2010 TRM Tabic 2-1.

'* PA SWE Interim Approved TRM Protocol — Residential Room AC Retirement

™ Climatography ol the United States No. 81. Monthly Station Normals of Temperature, Precipitation, and lleating and Cooling
chruc Days 1971-2000, 36 Pennsylvania. NOAA. hitp://cdo.nede.noaa gov/elimatenormals/clim8 1/PAnorm.pd

T Ihid,
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Definition of Efficient Condition
Any increase in insulation will reduce energy consumption compared to the pre-treated housc.

Gas Savings Algorithms

— i x (1, 1
HpD, x 24 x AREA x (Yo =fp )
(AFUE x 1,000,000)

Annual Gas Savings (MMBtu) =

Where:
HIdD, = Heating degree days at temperature t, where 1=63°F if no programmable thermostat
has been installed and t=62°F if a programmable thermostat has been instalted ™.
24 = Hours per day
AREA = Netinsulated arca in square feet. Estimated at 85% of gross arca for cavitics,
R.. = Rvalucofrooffcavity pre-treatment. R, = 5 unless there is existing insulation,
Row = Rvalue of roof/ cavity after insulation is installed.
AFULE = Rated AFUL ol heating system.  1f no rating is available then use the method

deseribed in the Efticient Space Heating System section for cafeulating the AFUL,
The AFUE of replacement equipment should be used if the heating system
replacement precedes the air sealing work.

Electric Savings Algorithms
[f the type of air conditioning is known, then use the appropriate algorithm below, 1 the type or existence of air-
conditioning is not known, then assume that 83% have air-conditioning and cstimate the cooling savings as 83% of a

house with central air conditioning,”

Reduced furnace fan or boiler circulator pump usage is also likely 1o occur and provide clectricity savings during
both the heating and cooling scasons,

Energy Savings
AkWh = AkWhy, « AkWhe

AKWh A = Annual Gas Savings (MMBtu) X Auxiliary

AKkWhepa = kWh if house has no air conditioning
= AkWhe o if house has central air conditioning
= AkWhy s if house has room air conditioning
=83% x AkWhg:( if no information about air conditioner

CnDx24 - . pua
_ day

L
x|AREA x (—- )
SEEReacx 1000 o [ Rpve Rpost.

AkWheac

" From NWS data for PUL trom 2002-2009, 11D163=4633 and HDDG62 = 3820
"7 Percentage of houses with air-conditioning from EIA Table ACT.x1s for Middle Atlantic region (PA, NY, NJ), From:
hitp/fwww.gia.doe. gov/emeu/rees/rees2005/he2005_tables/detailed_tables2005. htiml
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Where:

I_\kWhR,\C

Demand Savings

20

CDDx24 d]:_:)' X DUAXFRtmm AC | 1
— % [AREA X ( - )J

TR 1000 wre Rpost
AkW =0 kW if house has no air conditioning
= AkWeae if house has central air conditioning
= AkWy ¢ if house has room air conditioning
L\kWhCAC
AW, = —_— e
AL BT, CAC
AkWhy e )
AkWrac = " xClgac

AkWh =
AkW =

Auxiliary

CcbD

DUA

SEERCAC

EFLHCOQJ RAC

£ Room AC

EF ‘chul RAC

gross customer annual kWh savings for the measure.
gross customer summer load kW savings for the measure,

= Heating system auxiliary usage per MMBTU consumption (5.02 From
Vermont Technical Reference Manual)

= Cooling Degree Days (Degrees F * Days)HDD

= Discretionary Use Adjustment o account for the fact that people do not
always operate their air conditioning system when the ouiside
temperature is grealer than 65F.

= Seasonal Energy Efficiency Ralio of existing home central air
conditioner (Btu/M/-hr) (See table below for default values if actual values

are not available)

= Average Energy Efficiency Ratio of existing room air conditioner
(Btu/Wehr) (See table below for default values if actual values are not
available)

= Demand Coincidence Factor for central AC systems (See fable below)
= Demand Coincidence Faclor for Room AC systems (See table below)

= Equivalent Full Load Cooling hours for Central AC and ASHP (See
table below)

= Fquivalent Full Load Cooling hours for Room AC (See table below)

= Adjustment factor to relate insufated area to area served by Room AC
units

The default values for cach term are shawn in the table below.

Default values for algorithm terms, Ceiling/Attic and Wall insulation

Term

' Type

Value Source
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Term ' Type | value Source
DUA Fixed 0.75 OH TRM'™®
SEERcac Variable Default values: PUC Technical Reference Manual

Early Replacement = 10

Replace on Burnout = 13

Nameplate Contractor Data Gathering

EER pac Variable Default=9.8 DOE Federal Test Procedure 10 CFR 430,
Appendix F (Used in ES Calculator for baseline)

Nameplate Contractor Data Gathering
CFecac Fixed 0.70 PUC Technical Reference Manual
CFrac Fixed 0.58 PUC Technical Reference Manual
Froomac Fixed 0.38 Calculated'®

EFLH, CDD and HOD by City
| EFLHeso EFL:Hcoa rAC CDD (Base 65)” | HDD (Base 65)*

City | (Hours)y*® (Hours)*'
Philadelphia 1032 320 1235 4759

Freeridership/Spillover
Until studics have been performed to determine the free ridership and spillover, the valucs are assumed to be zero.

Measure IFree Ridership Spillover
Insulation 0% 0%
Persistence

The persistence factor is assumed Lo be one.

Mecasure Lifctimes

Measure Measure Lifetime
Roof Insulation 40
I_Cavity Insulation 40

" «State of Ohio Energy Efficiency Technical Reference Manual,” prepared for the Public Utilities Commission of Ohio by
Vermont Energy Investment Corporation. August &, 2010,

™ 'rom PECO bascline study, average home size = 2323 ft%, average number of room AC units per home = 2.1, Average Room
AC capacity = 10,000 Biull per ENERGY STAR Reom AC Calculator, which scrves 423 1 (average between 400 and 450 A2
for 10,000 Bl unit per ENERGY STAR Room AC sizing chan). Fruemac = (425 fF * 2.1)(2323 1) = 0.38

* PA 2010 TRM Table 2-1.

> PA SWE Interimi Approved TRM Protocol ~ Residential Room AC Retirenent

2 Climatography of the United States No. 81. Monthly Station Nornials of Temperature, Precipitation, and Mealing and Cooling
chrcc Days 1971-2000, 36 Pennsylvania. NOAA. hitpe//edo.nede.noan gov/climaterormals/clim8 /P Anorm.pd

= Ibid.
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Source: NYSERDA Home Performance with Energy Star.

Water Savings
There are no water savings for this measure.

4) Programmable Thermostat

Unigue Measure Code(s): TBD

Drafl date: 4/30/12
Effective date: TBD
Iind datc: TBD

Measure Description
This is a programmable thermostat controlling a residential-sized gas furnace or boiler.

Definition of Baseline Condition
The baseline is a manual thermosiat where cach temperature setting change requires human intervention.

Definition of Efficient Condition
The cfficient thermostal is one that can be programmed to automatically increase or lower the temperature sctting at

different times of the day and week.

Gas Savings Algorithms

Annual Gas Savings (MMBtu) = HeatinglUse X (1 - ”DDC‘Z/HDDH) = Heatingl/se x 0.053
= 1.53 MM Btu

Where:

HeatingUse = Annual heating use (MMBtuw/yr) from weather normalized usage analysis of customer
billing data from pre-treatment period (sce desceription under heating system
replacement). 1f thermostat measure is performed after shell measures of insulation
or air scaling, then subtract the projected savings from those measures from the pre
retrofit heating use.

MDDy, = 3820

The annual heating degree days based on 62°F, representing the estimated balance
point temperature of the home with the programmable thermosiat.

HDDy = 4033

The annual heating degree days based on 63°F, representing the estimated balance
point temperature of the home with the programmable thermostat.

An analysis of variable base degree day billing data from the CWP has found an average net reduction in balance
point temperature of about 1,0°F for thermostat installations. Multiple impact evaluations have also found heating
savings averaging about 5%-6% from thermostat installations, These two findings are consistent with cach other and
indicate an estimated average impact based on cmploying the approach from past CWP contractors 1o targeting
customers and seleeting homes Lo receive thermostats and the savings opportunitics and compliance rates achieved.
The savings may not be accurate when applicd to difierent populations in different ways.
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Electrie Savings Algorithms

If the type ol air conditioning is known, then use the appropriate algorithm below. I the type or existence of air-

conditioning is not known, then assume that 3% have air-conditioning and cstimate the cooling savings as 83% of a
. . . . pX)

house with central air conditioning.

Reduced Rirmnace fan or boiler circulator pump usage is also likely 10 occur and provide electricity savings during
both the heating and cooling scasons, but these auxiliary savings arc not accounted for in the following algorithms.

Energy Savings
AkWh = AkWh, + AkWheo

AkWha, = Annual Gas Savings (MMBtu) % Auxiliary

AW = 0 kWh if housc has no air conditioning
= AkWhe,c if house has central air conditioning
= 0 if house has room air conditioning
= 83% * AkWh-,: if no information about air conditioner

Btu 1 kWh
12,0005 X 7500 Wh

EERCOUL X Efﬁhmt

Akwh(:‘\c = CAPCOOLX X EFLH x ESF(.‘OOT.

Demand Savings

AKW =0 kW

Where:
AkWh = gross customer annual kWh savings for the measure.
AkW = gross customer summer load kW savings for the measure.

CAP:o0r = capacily of the air conditioning unit in tons, based on nameplale
capacity (see table below)

EERcooL = Seasonally averaged efficiency rating of the baseline unit . (see table
below)

Effguct = duct system efficiency (see table below)

ESFcoor = energy savings factor for cooling and heating, respectively (see table
below)

EFLH = equivalent full load hours

M Percentage of houses with air-conditioning from E1A Table ACI.x1s for Middic Atlantic region {(PA, NY, NJ). From:
hupffwww.ciadoe. gov/emeu/reesirees2005/he2005 _tables/detailed_tables2005.himl
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Residential Electric HVAC Calculation Assumptions

‘Component Type | value " Sources
CAPcooL Variable ' Nameplate data Contractor Data
Gathering
Default: 3 tons 1
EERcooL Variable Nameplate data Contractor Data
Gathering
Default; Cooling = 10 SEER 2
Default: Heating = 1.0 (electric furnace COP)
Effauct Fixed 08 3
ESFCQOL Fixed 2% 4
EFLH Fixed Philadelphia Cooling = 1,032 Hours 5

Sources:

6. Average size of residential air conditioner.

7. Minimum Federal Standard for new Central Air Conditioners/Heat Pumps between 1990 and

2006.

8. New York Standard Approach for Estimating Energy Savings from Energy Efficiency Measures in
Commercial and Industrial Programs, September 1, 2009.

9. DEER 2005 cooling savings for climate zone 18, assumes a variety of thermostat usage patterns.

10. US Department of Energy, ENERGY STAR Calculator. Accessed 3/16/2009,

Freeridership/Spillover
Until studics have been performed to determing the free ridership and spillover, the values arc assumed to be zero.

Equipment Type

Free Ridership

Spillover

Programmable Thermostat

0%

0%

Persistence

The persistenee factor is assumed to be on.

Measure Lifetimes

Equipment Type

Measure Lifetime

Programmable Thermostat

15

Source: New Jersey Clean Energy Program Protocels (December 2009).

Waler Savings

There are no water savings for this measure,
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5) Duct Work Insulation

Unique Measure Code(s): TBD

Dralt date: 4/30/12
Gifective date: TBD
ind date: TBD

Measure Description

This measure relaies to installing insulation on duets in unconditioned spaces.

Definition of Baseline Condition
The baseline condition is assumed to be an un-insulated duct.

Definition of Efficient Condition
The elficient condition is the duct with insulation installed.

Water Savings Algorithms

This measure has no water savings associated with it.

Natural Gas Savings Algorithms

Annual Gas Savings (MMBtu) = Length X

Where:

Length
EFLHy g
Thyye

Thyir
Heatl.oss(x)

AFUL

EFLHy gt (HeatLoss('l'hbnm) - HeatLoss(Thc”))
24 x 365 AFUE x 1,000,000

Number of lincar feet of duct work insulated

Equivalent full load heating hours = 730

Thickness of base condition insulation (inches)

Thickness of elficient condition insulation (inches})

Heat loss through duct work as a function of insulation thickness x (Biw/f /yr)

Rated AFUEL ol heating system. I no rating is available then use the method
described in the Efficient Space Heating System section for calculating the AFUE.
The AFUE of replacement equipment should be used if the heating system
replacement precedes the duct work insulation,

“MeatLoss(x)" can be found using the following lookup table.

Insulation Heat Loss
Thickness (inches} (Btu/ft/yr)
Barc 1,120,000

0.25 339,500

0.5 205,300

0.75 190,700

| 128,300

1.5 93,970

2 74,370
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2.5 61,620

3 52,650

3.5 45.990

L 4 40,830

26

This table was calculated using the North American Insulation Manufacturers Association’s (NAIMA) 3 Plus 4.0
[nsulation Thickness Computer Program. The following assumptions were used,

Item Description
Calculation Type
Geomelry Deseription

bare duct
Heat Loss Per Year Report

Steel Duet - Rectangular Horz.,

System Units =  ASTM C585
Barc Surface Emittance = 0.8
Process Temperature = 140 °F
Ave. Ambient Temperature = 41,8 °F*
Ave, Wind Speed = 0 mph
Relative Humidity = N/A
Dew Point = N/A
Condensation Cortrol Thickness = N/A
Hours Per Year = 20007
Quter Jacket Material = Aluminum, oxidized, in service
Quter Surface Emittance = 0.1
Insulation Layer 1 = Duct Wrap, 1.0 pound per cubic foot,
CI1290,
Duct Horjz Dimension = 12in,
Duct Vert Dimension = ¥in.

Electric Savings Algorithms

No clectric savings are currently ¢laimed for this measure,

Freeridership/Spillover

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Persistence

The persistence factor is assuwmed 1o be one,

Measure Lifetimes
The measure life is assumed (o 18 years®’,

6) Heating Pipe Insulation

B Average winter temperature for Philadelphia from “Cost Savings and Comlort for Existing Buildings™, 3rd Edition, by John
l(riggcr, Satrn Resource Management. Page 255,

* Low end of 2,000 — 2,500 winter heating load hours from Air-canditioning and Refrigeration Institute.

Iittpe/www. waterfurnace.co/Engincer/Misc%20Reterences/ AR1%20Co0linp%%20& %20 Henting 62 0Load % 20 ours%20Map, pd
T NYSERDA Home Performance wilh Energy Star
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Unique Measure Code(s): TBD

Draft date: 4/30/12
Effective dute: TBD
[End date; TBD

Measure Description

This measure relates 1o ingtalling insulation on space heating pipes in unconditioned spaces,

Definition of Baseline Condition
The bascline condition is the current insulation thickness on a space heating hot water or steam pipe,

Definition of Efficient Condition
The efficient condition is any insulation thicker than (hat already on the pipe.

Water Savings Algorithms

This measure has no water savings associated with it.

Natural Gas Savings Algorithms

Annual Gas Savings (MMBtu) = Length X a0 X

Where:

Length

Hheat

Thyae

Thyy
Heatloss(x)
AFUE

HDD
0]

(Heatl.oss('l'h,,,,m) - HeatLass('I'hc”-))
AFUE x 1,000,000

HDD x 24 4,033 x 24
Hyear = Dt = 59

= 1,640

Number of linear feet of heating pipe insulated

Heating hours for o properly sized boiler. Used as an estimate of the hours in which
the space-heating pipe would be hotter than the ambicent temperature and would
therefore expericnee heat loss.

Thickness of basc condition insulation (inches)

Thickness of efficient condition insulation (inches}

Heat loss threugh pipe as a function of insulation thickness x (Btw/ft /hr)

Rated AFUL of heating system.  [Fno rating is available then use the method
deseribed inthe EfTicient Space Heating System section for caleulating the AFUIL.
The AFUE of replacement equipment should be used if' the heating system
replacement precedes the pipe insulation.

Base 63° F Heating Degree Days for Philadelphia = 4,033%

Design temperature difference (assume from 11° F 1o 70° F for properly sized
boilery = 59° F

"HeatLoss(x)™ can be found using the following lookup table.

Insulation Steam Heat Loss Hot Water Heat
Thickness (inches) (Btu/ft/hr) Loss (Btu/tt/hr)
Barc 201.4 72.12
0.5 47.75 15.24

* Based on NCDC ASOS temperature data for PHL from 2002 through 2009.
11 depree design temperature source: 5™ Edition Residential Energy, Cost Savings and Comfort for Existing Buildings. John
Kreigger and Chris Dorsi, 2009, Salurn Resoutee Management, Appendix A-8, p. 280.
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1.0 31.15 11.2
1.5 24.09 8.67
2.0 20.28 7.51
2.5 17.98 642
3.0 16.35 5.98
35 15.13 5.64
4.0 14.06 5.37
4.5 13.31 5.12

This table was calculated using the North American Insulation Manufacturers Association’s (NAIMAY 3E Plus 4.0

Insulation Thickness Computer Progran. The following assumptions were used.

ltem Description
System Application
Dimensional Standard
Caleulation Type
Process Temperature
Ambicnt Temperature
Wind Specd

Nominal Pipe Size
Bare Metal

Bare Surface Emitlance
Insulation Layer 1
Outer Jacket Material

Outer Surface Emittance

Item Description
System Application
Dimensional Standard
Calculation Type
Process Temperature
Ambicnt Temperature
Wind Speed

Nominal Pipe Size
Bare Mctal

Bare Surface Emittance
Insulation Layer |
Quter Jucket Malerial

Outer Surface Emittance

Efectric Savings Algorithms

steam piping

Pipc - Horizontal

ASTM C 585 Rigid

Heat Loss Per Hour Report
212

60

0

2

Copper

0.6

R50F Mincral Fiber PIPL, Type 1, C547-11
All Service Jacket

0.9

hot water piping

Pipe - Horizontal

ASTM C 585 Rigid

Fleat Loss Per Hour Report
180

60

0

0.75

Copper

0.6

Phenolic SHEET+TUBLE, Type [H, C1126-11
All Scrvice Jacket

0.9

There are no clectric savings associated with this measure.
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Freeridership/Spillover
Until studies have been performed to determine the free ridership and spillover, the values are assumed 10 be zero.

Persistence
The persistence [actor is assumed to be one.

Measure Lifetimes
. n
The measure life is assumed to be 20 years™.

7) Duct Work Sealing

Unique Measure Code(s): TBD

Draft date: 4/30/2013
Effective date; TI3D
Iind date: TBD

Measure Description

This measure provides estimates for stand-along savings from scaling ducts in @ retrofit project and preventing
heated air from leaking into unconditioned spaces. [n order to verily savings, a duct-leakage test must be used to
caleulate a reduction in CFM-23 readings.

Definition of Baseline Condition
The baseline condition is assumed to be a duct that has not been sealed.

Definition of Efficient Condition
The efficient condition is a duct that has been scaled to reduce outside leakage.

Water Savings Alporithms
This measurc has no water savings associated with it

Natural Gas Savings Algorithms
Annual Gas Savings (MMBtu) = (CFMpre — CFMpost) x DSFgas
Where:

CFMpre = Reading from duct-blaster test at 25 pascals, before sealing performed
CFMpost = Reading {from duct-blaster test a1 25 pascals, aficr scaling performed

DSFgas = Duct scaling factor for gas systems, 0.035 MM Btus/CFM-25"

Electric Savings Algorithms

Eleetric savings per 100 CFM-25 reduction:™
e [10.0kWh in heating fan savings
e Ifacentral air conditioner is present

" NYSERDA lome Performance with Encrgy Star

' Bascd on 3.5 MMBius savings per 100 CFM reduction for duet scaling from DI/CL&P Program Savings Documentation —
2041, page 131

2 UNCL&P Program Savigns Documentation, 201 1, page 13)
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o 105.9 kWl from cooling
(.23 kW summer peak demand savings

Freeridership/Spillover
Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Persistence
The persistence factor is assumed to be one.

Measure Lifetimes
. . 1
The measure life is assumed to 18 years™.

8) High Efficiency Window

Unigue Mcasure Code(s): TBD

Drafl date: 7/29/13
Effcctive date;  TBD
[Znd date: TBD

Measure Description
This involves installing a window with a U-factor less than a bascline window.

Definition of Baseline Condition
The bascline is the minimum window required by code. {ECC 2009 for Philadelphia requires a U-factor of 8.35 or

less.

Definition of Efficient Condition
An cfficient window is any window cxceeding Energy Star® requirements for U-factor of 0.32 or less.

Gas Savings Algorithms

HDD, x 24 X AREA X (Upage — Usry)
(AFUE x 1,000,000)

Annual Gas Savings (MMBtu) =

Where:

HDD, = Heating degree days at temperature t, where =63°F if no programmable thermostat
has been installed and (=62°F if a programmable thermostal has been installed™,

24 = Hours per day
AREA = Square feet of window arca,

Upme = U-factor of new baseline window. U, = 0.35 based on 11ECC 2009,

Uy = U-factor of efficient window.

AFUE = Rated AFUE of heating system. [ ne rating is available then use the method
deseribed in the Efficient Space Heating System section for caleulating the AFUL.
The AFUE of replacement equipment should be used if the heating system
replacement precedes the air sealing work, Use defauit AFULE of 80% il actual AFUILE

* California DEER cstimage.
M From NWS$ data for PHL from 2002-2009, HDD63=4033 and HDD62 = 3820
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is not avatlablc,

Electric Savings Algorithms
If the type of air conditioning is known, then use the appropriate algorithm below. [Fthe type or existence of air-
conditioning is not known, then assume that 83% have air-conditioning and estimate the cooling savings as 83% of a

. . .. . 3
housc with central air conditioning.™

Reduced furnace fan or hoiler circulator pump usage is also likely to occur and provide electricity savings during
both the heating and cooling scasons,

Where:

Energy Savings
AKWIL = AKWhyy + AKWhe,

AkWHh 4 = Annual Gas Savings (MMBtu) x Auxiliary

AkW i, =0 kWh if house has no air conditioning
= AkWhes ¢ if housc has central air conditioning
= AkWhg . if house has room air conditioning
= 83% % AkWheae if no information about air conditioner

CI)I)XZL&L:%KI)UA - N
AkWhe e = 2 x|AREA x (r )l
SIEER X 1000 =g pre fpost/.
- hr .
CDD=24 Juv *DUA=T Room AL 1 |
AkWhgae = . W x [AREA % ( - )J
EERy ac:% 1000 gy Rore Bpos
Demand Savings
AkW =0 kW if housc has no air conditioning
= AkWac if house has centeal air conditioning
= Ak Wy ¢ if house has room air conditioning
ARWhe
l'.\kW(“,\(; = m K ,'C;\C
AkWhyae
AKWyac = B xCFpac
’ LF LHclml RAC
AkWh= gross customer annual kWh savings lor the measure.
AkW = gross customer summer load kW savings lor the measure,
Auxiliary = Heating system auxiliary usage per MMBTU consumption (5.02 From
Vermont Technical Reference Manual)
CDD = Cooling Degree Days (Degrees F * Days)HDD
DUA = Discretionary Use Adjustment to account for the fact that people do nol

always operate their air conditioning system when the oulside
temperature is greater than 65F.

 percentage of houses with air-conditioning from EIA Table AC1.x1s for Middle Atlantic region (PA, NY, NI). From:
hup:ffwww.cia,doe.goviemeu/rees/rees2005/Mc2005_tables/detailed_tables2005. hml
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SEERcac = Seasonal Energy Efficiency Ratio of existing home central air
conditioner (BluMfihr) (See table befow for default values if actual values

are not available)

EERpe = Average Energy Efficiency Ratio of existing room air conditioner
(Blu/W-hr) (See table below for default values if aclual values are not
available)

CFeac = Demand Coincidence Factor for central AC systems (See table below)

CFrac = Demand Coincidence Factor for Room AC systems (See table below)

EFLH cont = Equivalent Full Load Cooling hours for Central AC and ASHP (See
table below)

EFLH o0 rAC = Equivalent Full Load Cooling hours far Room AC (See lable below)

Froam Ac = Adjustment factor lo relate insulated area to area served by Room AC
units

The default values lor cach term are shown in the table below.,

Default values for algorithm terms, Ceiling/Attic and Wall Insulation

Term Type Value Source
DUA Fixed 0.75 OH TRM¥
SEERcac Variable Default values: PUC Technical Reference Manual

Early Replacement = 10
Replace on Burnout = 13

Nameplate Contractor Data Gathering

FERgac Variable Default = 9.8 DOE Federal Test Procedure 10 CFR 430,

Appendix F (Used in ES Calculator for haseline)

Nameplate Conlractor Data Gathering

CFeac Fixed 0.70 PUC Technical Reference Manual

CFrac Fixed 0.58 PUC Technical Reference Manual

FRoomAC Fixed 0.38 Calculated”’

¥ ugtate of Ghio Encrey Efficiency Technical Relerence Manual,” prepared for the Publie Utilities Commission of Ohio by

Yermont Encrgy Investment Corporation. Ang,us! 6, 2010,
* From PECO baseline study, average home size = 2323 fi*, average number of room AC umls per home=2.1, Average Romn

AC capacity = 10,000 Brall per ENERGY STAR Room AC Caleulator, which serves 425 02 (av crage between 400 and 450 #?
for 10,600 Bwll unit per ENERGY STAR Room AC sizing chart). Froanac = (425 2 *2.)42323 i V=038
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EFLH, CDD and HDD by City
EFLHcpal EFLHco01 RAC CDD (Base 65)° | HDD (Base 65)"
'City (Hours)*® {Hours)*®
Philadelphia 1032 320 1235 4759

Freevidership/Spillover

Until studies have been performed to determine the free ridership and spillover, the values arc assumed to be zero.

Measure I'ree Ridership Spillover
Window 0% 0%
Persistence

The persistence [actor is assumed to be one.

Measure Lifetime

Measure

Measure Lifetime

Window

30

Sourcc: NREL Mcasure Database.

Water Savings

There are no water savings for this measure.

#PA 2010 TRM Table 2-1.

™ PA SWE Interim Approved TRM Profocol - Residential Room AC Retirement

" Climatography of the United States No. 81, Manthly Station Normals of Temperature, Precipitation, and Heating and Cooling

Degree Days 1971-2000, 36 Pennsylvania. NOAA. hitp:/iedo.nede.no:

*! ibid.
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B. Domestic Hot Water End Use
1) Low Flow Showerhead

Unique Mcasure Code(s): TRD

Draft date: 4/30/12
Effective date: TBD
Iind date: TBD

Measure Deseription
This measure relates to the installation of' 4 low flow showerhead in a home. This is a retrofit direct install measure.

Definition of Bascline Condition
The bascline is the flow rate of the showerhead being replaced. IF this is not available a baseline valuc of 2.5 GPM

will be used.

Definition of Efficient Condition
The flow rate ol the efficient showerhead should be greater than the Alow rate of the baseline condition, [ this value

is not available it is assumed to be 1.5 GPM™,

Water Savings Algorithms
The water savings for low ilow showerheads are duc to the reduced amount of waler being used per shower,

(Gmw,,,,se — GPM,;;

; [
L ) X 248 x 11.6 x 365

1.6

AGallons =

Where:

Gallons of water saved

Maximum gallons per minute of bascline showerhead. Default=2.5
GPM if measured ratc is not available™

GPM, = Maximum gallons per minute of the efficient showerhead

AGallons
GPMh:m:

248 = Average number of people per houschokd™

1.6 = Average gallons of water per person per day used for showering™
365 = Bays per year

1.6 = Average number of showers per home™

Natural Gas Savings Algorithms

* Pennsylvania Public Ulility Commission Act 129 Technical Reference Manual (June 2011)

** The Energy Policy Act of 1992 establislied the maximum How rate for showerheads at 2.5 gallons per minute (GPM)
** Pennsylvania, Census of Population, 2000,

¥ Most commonly quoted valuc of gallons of water used per person per day (including in U.8. Environmental Protection
Agency’s “water sense” documents; http:/Awvww.epa.gov/watersense/does/home_suppstat508.pdt)

- Estimate based on review of i number of studics:

a)  Pacific Northwest Laboratory: "Encryy Savings from Encrgy-Efficient Showerheads: REMP Case Study Resulis,
Proposed Evaluation Algorithm, and Program Design Implications”
httpe/iwww,osti.gov/bridge/purl.cover. jspjsessionid=80456 EFO0AABY4DB204 ERIRBAEGS F1997purl=/10185385-
CLEkZME/ mative/

b)  East Bay Municipal Uiility District: “Water Conservalion Market Penctration Study"
htip/Awww.ebmud.com/sites/defaultfiles/pdfsfmarket_penctration_study_0.pdr
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Gas energy savings result from avoiding having to heat the saved water due to the elficient showerhead.

[aGalions x 8.3 x ¢, x (105 — 55)] / 1,000,000
REDHW

AMMBLu =

Where:
AMMBtu =  MMBu of saved natural gas
8.3 = Constant to convert gallons to pounds (Ibs.)
<y = Avcrage specific heat of water at temperature range (1.00 Blu/Ib°F)
105 = Assumed temperature of water coming out of showerhead (degrees
Fahrenheit)
55 = Assumed temperature of water entering house (degrees Fahrenheit)*?
RE i = Recovery cfficiency of the domestic hot water heater = 759

Electric Savings Algorithms
It is assumed that alf low flow showerheads installed under PGW's ELIRP program are installed in homes that heat
waler using natural gas. There are no additional clectric savings claimed.

Freeridership/Spillover
Until studies have been performied to determine the free ridership and spillover, the values are assumed to be zero.

Persistence
The persistence factor is assumed to be one.

Measure Lifetimes
.y N . 49
The measure life of o low flow showerhead is assumed to be 9 years™ .

2) Low Flow Faucet Aerators

Unique Mcasure Code{s): TBD

Draft date: 4/30/12
Effective date: TBD
End date: TBD

Measure Description
This measure relates to the installation of a low flow faucet acrator in cither a kilchen or bathroom.

Definition of Baseline Condition
The bascline is the Mow rate of the existing taucet, 1T this is not available, it is gencrally assumed that a faucet will
alrcady have a standard faucet acrator using 2.2 GPM,

Definition of Efficient Condition
The cfficicnt condition is a faucct acrator that has a flow rate lower than the basceline condition. I this value is not

available than the flow rate is assumed to be 1.5 GPM™,

A good approximation of annual average water main temperature is the average simnual ambicnt air temperaure. Average
water tmain temperature = 55° F based on: hitp:/lwi.ncde.noaa.goviimg/documentlibrary/climy Lsupp3/tempnormal_hires.jpg
™ Review of AHRI Directory suggests range of recovery efticieney ratings for new Gas DHW units of 70-87%. The average of
cxisting units is estimated at 75% by the Northeast Lnergy Efticiency Partnerships® Mid-Atlantic Technical Reference Manual
Version 1.1 (October 2010).

* pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011)

* Pennsylvania Public Utility Commission Act 129 Technical Refercnce Manual (June 2011)
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Water Savings Algorithms
The water savings for low flow faucet acrators are due to the reduced amount of water being used per mtinute that

Nlows down the drain (instead of being colleeted in the sink).

GPMygse — GPM
( base eff) X 2.48 X 109 X 365 X 50%

AGallons = 6P Mpase -
3.5
Where:
AGiallons = Gallons of water saved
GPMy,. = Gallons per minute of baseline showerhead = 2.2 GMP?!
GPM,.; = Gallons per minutc of the efficient showerhead
248 = Average number of people per houschold™
10.9 = Avcrage galtons per day used by faucet™
365 = Days per ycar
50% = Drain rate, the percentage of water flowing down the drain™
3.5 = Average Number of Faucets per home™

Natural Gas Savings Algorithms
Gas cnergy savings result lrom avoiding having to heat the saved waier due (o the efficient showerhead.

[AGatlons x 83 x¢, x 25| /1,000,000

AMMBtu Ry
Where:
AMMBtu = MMBtu of saved natural gas
8.3 = Constant 1o convert gallons to pounds (ibs.)
&y = Average specific heat of water at temperature range (1,00 Buw/lb-°F)
25 = The difference between the temperature of the water entering the
house and the temperature leaving the faucet (degrees Fahrenheit).™
RE D = Recovery elficiency of the domestic hot water heater = 75%7

Electric Savings Algorithms
It is assumed that all faucet acrators installed under PGW s ELIRP program are installed in homes that heat water
using naturat gas. There are no additional ¢lectric savings claimed.

Freeridership/Spillover
Until studics have been perfermed to determine the fice ridership and spillover, the values arc assumed to be zero.

* Public Service Commission of Wisconsin Focus on Encrgy Evaluation Default Deemed Savings Review, June 2008,
hitp://www.focusonenergy.com/tiles/Document_Management_Systenvvaluationfacesdeemedsavingsreview_evaluationreport.p
df

2 pennsylvania, Census of Population, 2000

M Most commaonly quoted value of gallons of water used per person per day (including in U.S, Environmental Protection
Agency’s “water sense” documents; hitp://www.cpa.goviwatersense/docs/home_suppstat508.pdt)

T Estimate consistent with Onlario Energy Board, "Measures and Assumptions for Demand Side

Management Planning.”

%% East Bay Municipal Utility District: "Water Conservation Market Penetration Study”
hup:/iwww.cbmud.com/sites/default/files/pdls/market_penetration_study_0.pdf

** Pennsytvania Public Utility Commission Act 129 Technical Reference Manual (Junc 2011)

7 See assumption for low flow shower head.
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Pcrsistence
The persistence factor is assumed to be one,

Measure Lifetimes o
The measure lile of a fancet acrator is assumed 1o be 12 years™.

3) Efficient Natural Gas Water Heater

Unique Measure Code(s): TRD

Drafi date; 4/36/12
Effective date: TBD
End date: TBD

Measure Description
This measure relates to an elficient natural gas water heater.

Definition of Baseline Condition
The baseline is the energy factor (EF) of the existing water heater. I possible, the EF of the existing water heater
should be used. [fthe EF of the existing water heater is unknown, 0.575 should be uscd™.

Definition of Efficient Condition
The efficient condition is a natural gas water heater that is more energy cfficient than the existing water heater.

Water Savings Algorithms
No water savings have been defined for this measure,

Natural Gas Savings Algorithms

MMB1u savings are realized duc to the increase in efficiency factor (BF) of the new equipment. MM Btu savings
vary by equipment type due to differences in model specific bascline EF and high efficiency BF percentages,
Savings arc calculated from the baseline new unit to the installed efficient unit. The following formula for gas
savings is based on the DOEL test procedure for water heaters.

1 1 c
N (EFI,(,“ _'EFcf,-) ® 41,045 x 365
1,000,000
Where:
EF e = Lnergy Factor of bascline water heater
EF = Cnergy Factor of cfficient water heater. 1f combi boiler use AFUE.
41,045 = Factor uscd in DOL test procedure algorithm
365 = Days in the year

Electric Savings Algorithms
It is assumed that all faucet acrators installed under PGW's ELIRP program are installed in homes that heat water
using natural gas water, There are no additional clectric savings cliimed.

3 pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011)
* From Mass Save “Massachusetts Technical Reference Manual for Estimating Savings from Energy Efficiency Measures: 2011
Program Yeir — Plan Version.” October 2010. Page 242,
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Freeridership/Spillover
Until studics have been performed to determine the free vidership and spillover, the values arc assumed to be zero.

Persistence
The persistence lactar is assumed to be one.

Measure Lifefimes
s - [{]
The measure life of a natural gas water heater is assumed to be 15 years™,

4) Hot Water Heater Tank Temperature Turn-down

Unigque Measure Code(s): TBD

Drafl date: 4/30/12
Effcctive date: TBD
Iind date: TBD

Mecasure Description
This measure relates to lowering the thermostat setting on a natural gas hot water heater to 1207 F, if the temperature

is set higher.

Definition of Baseline Condition
The bascline is the temperature setting of the existing water heater. usvally above 135° F

Definition of Efficient Condition
The efficient condition is the new setting point for the hot water heater, 120" F.

Water Savings Algorithms
No water savings have been defined for this measure.

- Natural Gas Savings Algorithms
MMB1u savings arise from lower temperature setting (hat reduces the standby heat losses required to maintain the
tanks temperature setting,

Area X (Tyase — Torys) 8,760

X
AMMBiu = Rpnw ' 1,000,000
REpyw
Where:
AMM Bty = MMBiu of saved gas per year
Area = Surface arca of hot waler heater (it%)
Thase = Original temperature inside the tank ("F) = Assume 135 °F if no other
information provided
Torr New temperoture inside the tank (“F) = Assume 120 F if no other
information provided
Rpine R-value of the hot water heater (h °F 1%/Btu) = 5.0
8,760 = Number of hours in 4 year
REumy = Recovery cfficiency of the domestic hot water heater = 759"

“*DEER values, wpndated October 10, 2008

httpfwww.deeresources.com/deer091 Iplanning/downloads/EUL_Summary_10-1-08.x1s

*! Caleulated using the base conductive heat loss co-eflicicnt and surface arcas from: New York Standord Approaeds for
Estimating Energy Savings from Energy Efficieney Programs (October 13, 2010). Page 98

May 6, 2014 Philadelphia Gas Works: EncrgySensc



39

1,000,000 = Btuio MMBuw

The following rable provides surface arcas based on the number of gallong the water tank can hold, along with
deemed savings values using the assumptions above.

Total Annual
Water Heater Height Diameter Surface Savings
Size (Gal) (Inches)* (Inches)* Area (fth) (MM Btu)
30 60 16 29.7 1.04
40 6l 16.5 31.3 .10
50 53 18 319 1.12
606 38 20 39.0 1.37
80 58 22 44 .4 1.56

* From New York Stundard Approach for Estimating Energy Savings from Encrgy Efficiency Programs (Octoher
15, 2011)). Page 98

Electric Savings Algorithms
There are no ¢lectric savings associated with this measure,

Freeridership/Spillover
Until studies have been performed to determing the free ridership and spillaver, the values are assumed to be zero.

Persistence
The persistence factor is assuned to be onc.

Measure Lifetimes
e e : 03
The measure life of a natural gas waler heater is assumcd to be 2 years™.

5) Repair Hot Water Leaks/Plumbing Repairs

Unique Measure Code(s): TBD

Draft date: 4/30/12
iftective date: TBD
end date: TiED

Measure Description
This measure relates to repairing any leaks from hot watcer pipes.

Definition of Baseline Condition
The baseline condition is the amount of water [eaking from the hot water pipe per minute.

Definition of Efficient Condition
The efficient condition is no hot water leaking from the hot water pipe.

2 See assumption Tor low flow showerhenad,
63 e - - -
* Page 410, Vermont Technical Reference Manual and New Jersey Clean Energy Program Protocols
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Water Savings Algorithms

The water saved is the amount of water that is lost due to the leak. The following table provides the decmed water

40

savings values for the most commeon types of leaks.

Leak Type Amount per Minute Gallons per Day
Slow Steady Drip 100 drips 14.4*
Fast Drip 200 drips 28.8*
Small Stream I cup (8 1 oz) 80.28

* A drip is assimed to be (.0001 gaﬂun.v“

Natural Gas Savings Algorithms
Gag savings result from the avoided energy used to heat the water wasted [rom the leak.

[aGallons x 83 x ¢, x (120 — 55)] /1,000,000
REppw

AMMBte =

Where:
AMMBiu MMBiu of saved natural gas
8.3 = Constant to convert gallons 1o pounds (1bs)
Cp = Average specific heat of water at temperature range (1.00 Bu/lb-°F)
120 = Assumed temperature of hot water as it lcaves the water heater and
travels through the pipes.
55 = Assumed temperature of water entering house (degrees Fahrenheit)™
RE e = Recovery cfficiency of the domestic hot water heater = 75%

The following table provides deemed gas savings values based on the deemed water savings, the algorithm outlined
above, and the measure lives rom below.

Leak Type Savings (MMBtu)
Slow Steady Drip 0.87
Fast Drip 0.87
Small Stream 1.35

Electric Savings Algorithms
It is asswmed that all leaks repaired are for homes that heat water using natural gas water. There are no additional

clectric savings claimed.

Freeridership/Spillover
Until studics have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Persistence
The persistence factor is assumed to be onc.

o Figures provided 1o North Carolina’s Dare County Water Department by the North Carolina Rural Water Association:
Nttp:/iwww.darenc.contwater/Qthsts/WirLoss. itm (accessed June 23, 2011)

% A good approximation of annual average water main temperature is the average annual ambicnt air temperature. Average
waler main temperalure = 55° F based on: hitp://lwf.nede.nean.gov/img/documentlibrary/clim8 1 supp3/tempnormal _hires.jpg
5 See assumption for low flow showerhead,
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Measure Lifetimes
The savings tor repairing hot watcer leaks persist as long as the leak would not have otherwise been fixed. PGW
assumes that a smaller leak will persist longer than a larger and meore noticeable leak and has adjusted the following

measure lifetimes to aceount for this,

Leak Type Lifetime
Slow Steady Drip 12 weeks
Fast Drip 6 weeks

| Smuail Stream 3 week

6) DHW Pipe Insulation

Unique Measure Code(s): TBD

Draft dale: 4/30/12
EiTective datc: TBD
End date: TBD

Measure Description
This measure relates to installing insulation on hot water pipes.

Definition of Baseline Condition
The bascline condition is the current insulation thickness on the hot water pipe.

Definition of Efficient Condition

The efficient condition is any insulation on the hot water pipe,

Tf the diameter of the cold/hot feeds directly to/from the storage tank is 17 or less, a maximum length of three feet
lor both the cold watcer inlet and hot water outlet piping above the tank (six total feet) per unit will be included in the
savings calculations under the program and should be installed in accordance with best practices.

For cach 27 increase in diameter of the hot feed direetly from the storage tank beyond 17, an additional 6° length of
pipe insulation should be installed along the hot water supply piping only and the additional savings will be credited.

I DHW recirculating system is present, all hot water supply and return piping accessible without demolition
should be insulited and the additional savings will be credited.

The thickness of the DHW pipe insulation should be equivalent te the diameter of the piping. For example, a 17
diameter pipe should be insulated with 1 thick insulation; a 2-1/2” diameter pipe with 2-1/2” thick insulation.®

I 1he hot walter piping diameter is in other than a %" increment, the dimension should be rounded to the next
protocol increment.

In the event that the above appears not to cover the specific DHW piping circumstance, suitable pictures and
descriptions should be sent 10 PGW or their implementation contracter tor judgment.

Water Savings Algorithms
This measure has no waler savings associated with it.

Natural Gas Savings Algorithms

7 N - - . . - -
7 Recommendation based on method pioneered by Gary Klcin expert on DHW based in California
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Annual Gas Savings (MMBLu) = Length X

Where:

Length =
Thyse =

Thyr =
HeatLoss(x) =

REppnw =

(HeatLuss (Thyges) — Heatlass (ThL,”-))

Number of linear [eet of steim pipe insulated
Thickness of base condition insulation (inches)
Thickness of cfficient condition insulation {inches)
Heat loss through hot water pipe as a function of insulation thickness x (Buu/fi /yr)

Recovery efficiency of the hot water heater = 75%

“HeatLoss(x)” can be lound using the following lookup table.

Insulation EHeat Loss
Thickness (inches) (Btu/ft/yr)
Barc 268,231
05 86,461
1.0 65,350
1.5 51,421
2.0 44,851
2.5 38,544
3.0 36,004
35 33,989
4.0 32412
4.5 30,923
5.0 29,872

This tuble was calculated using the North American Insulation Manufacturers Association’s (NATMA) 315 Plus 4.0

Insulation Thickness Computer Program. The following assumptions were used.

Hem Description
System Application =
Dimensional Standard =
Calculation Type =
Pracess Temperature =
Ambient Temperature
Wind Speed =

Nominal Pipe Size =
Bare Mctal =

Bare Surface Emittance =
Insulation Layer I =
Quter Jacket Material =

% See assumption for low flow showerhead,
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Quter Surface Emittance = (0.9

Elcetric Savings Algorithms
There are no clectric savings associnted with this measure.

Freeridership/Spillover
Until studics have been performed 1o determing the free ridership and spillover, the values are assumed to be zero.

Persistence
The persistence factor is assumed to be one.

Measure Lifetimes
~ . H Y
The measure life is assumed 10 be 20 years®,

7) Hot Water Storage Tank Wrap

Unique Measure Code(s): TBD

Draft date; 413012
Effective date: TBD
IEnd date: TBD

Mecasure Deseription
This measure refers to an insulating “blanket™ that is wrapped around the outside of a hot water tank to reduce stand-

by losses. The tank wrap must follow BPI technical standards:

“Waler heater insulation wraps shall not cover the top of oil or gas systems, and shall not obstruct the pressure reliel
valve, thermostats, hi-limit switch, plumbing pipes, or access plates. A minimum 2-inch clearance is reguired from the
access door for gas bumers.

Water heater insulation wraps shall not be installed where forbidden by the manufacturer’s instructions found on the

nanteplate,.”™™

Definition of Baseline Condition
The buscling is the hot water heater tank without the insulating blanket,

Definition of Efficient Condition
The cificien condition is the hat water heater tank with the insulating btanket,

Water Savings Algorithms
There are no waler savings duc to this measure.

Natural Gas Savings Algorithms
Gas encrgy savings result from the reduction in standby losses.

1 1 . . 8,760
(Rbasc _Rw) x Area X (Tiane = Tamn) X 500,000

AMMBtu = -
REpiw

“* NYSERDA Home Performance with Energy Star
™ Building Perlormance Institwte, Ine. Techuical Standaredy for the Heating Professionad. Revised 11720007, Page 12,
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Where:
AMMBtu = MMBlu of saved gas per ycar
R = R-value of the hot water heater with the insulating blanket (h °F
i%/31u)

Rpse = Original R-value of the hot water heater (h °F fi¥Btu) = 5.07 unless
other information provided

Arca = Surface arca of the hot water heater covercd by the insulating blanket
(i)

Tenk = Temperature inside the tank ("F) = Assume 120 °F if ne other
information provided

Tws = Temperature outside the tank (°F) = 55 °F™
8,760 = Number of hours in a year
REpmw = Recovery cfiicicncy of the domestic hot water heater = 75%™
1,000,000 = Btuto MMBIu

The following table provides assumed insulated surface arcas and corresponding deemed savings vaiues (or standard
tank insulation blankest

Surface are R-10 - R-19
Surface of Cylinder Wrap Wrap
Water Surface Area Area of minus Annual Annual
Heater Size | Height | Diameter | of Cylinder Accessed Accessed Savings Savings
(Gal) (Inches)* | (Inches)* (%) Areas (Ty* | Areas (ft)) | (MMBtu) | (MMBtu)
30 60 16 20.9 0.4 20.5 1.6 23
40 6l 16.5 22.0 0.4 215 1.6 2.4
50 53 18 20.8 0.4 20.4 1.5 23
66 58 20 25.3 0.4 24.9 1.9 2.8
80 38 22 27.8 0.4 27.4 2.1 3.1

* From New York Stundard Approach for Extimating Energy Savings fron Energy Efficiency Programs
(October 15, 2010). Page 98
** Assunting square access area with 47 square and 27 clearance on each side

Eleetric Savings Algorithms
This measure is assumed to be installed only on a natural gas fired hot water heating systems, so there are no clectric
savings associated with this measure.

Freervidership/Spillover
Until studics have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Persistence
The persistence factor is assumed to be one,

Measure Lifetimes
The measure life is assumed to be 5 years™.

™ Caleulated using the base conductive heal [oss co-cfTicient and surface areas tfrom: New York Standard Approach for
Estimating Encrey Savings from Energy Efficiency Programs (October 15, 2010). Page 98

™ Assumed to be in unconditioned space, ambient femperature assumption based on:

hitp://lwt.nede.noar. gov/img/documentlibrary/clim8 Lsupp3Aempnormal_hires.jpg

¥ See assumption for low Mow showerhead.

™ Northeast Energy Efficiency Partnerships. Afic-Atlantic Technical Reference Mannal (Version 1.1). Octaber 2010
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IV. Low income Retrofit Market

A. Space Heating End Use

1) Efficient Space Heating System

Unigue Mcasure Code(s): TBD

Drali date: 4/13/11
Effective date: TBD
End datc: TBD

Measure Description
This measure applies to residential-sized high-cfficiency gas furnaces and boilers replacing an existing and
lunctioning lurnace or boiler of lower cllicicncy.

Definition of Bascline Condition

The efficiency levels (AFUE) of existing and functioning gas-fired furnaces or boilers. If the manufacturer’s rated
AFUL is available use it in the savings calculations. 1f the manufacturer’s rated AFUL is not available, then
caleulate the existing heating system AFUE by multiplying the measured Steady State Elficiency by the appropriate
multiplicrs in the following table:

Distribution Type System Type Default Multiplier
Air Forced Air 1.0
Gravitly Feed 0.8
Freestanding Heater 0.95
Floor Furnace 0.9
Wall Furnace 0.85
Watcr Force Circulation (high mass) 0.85
Force Circulation (low mass) 0.9
Gravity Feed 0.85
Stcam 0.75

Source: Building Performance Institute, Technical Standards for the Heating Professional, Revision 11/20/07, p.6.

Definition of Efficient Condition
The installed gas furmice or boiler must have an AFUI greater than the baseline condition.

Gas Savings Algorithms

MMBtu savings are rcalized duc to the increase in AFUE of the new equipment. MM Btu savings vary by cquipment
type due to differences in modcl-specific baseline AFUE and high efficicncy AFUL pereentages. Savings are
calculated from the bascline existing unit to the installed cfficient unit,

AFUEB&M:)

s Savi = [leatingU: 1—
Annual Gas Savings (MMBtu) = Heatinglse X ( AFUEy,

Where:
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HeatingUse = Annual heating use (MM Btu/yr) from weather normalized usage analysis of customer
billing data [rom pre-treatment peried. Sce description below,
AFUL,, = [Efficiency of existing bascline equipment (Annual Fuel Utilization Efficiency)
AFUEg; = Lificiency of new efficient equipment

Heating Usc weather normalization methods (HeatingUse):

Method 1: Usc a lincar regression model of use/day as a function of HDD637/day to estimate heating slope
(MMbtu/HDD63) and bascload daily use (MMBt/day) with an annual HDD63 of 4033™ to calculate annual heating
load,

Method 2: Caleulate baseload (MMBWW/day) as the third lowest MMBtu/day bill for the analysis year. Then

calculae raw heating vse as the sum of monthly billed use minus the — bascload * sum(monthly bill clapsed days),
then caleulate weather adjusted heating use as raw heating use * (4033/HDD63actual).

Electric Savings Algorithms

Clectric cnergy savings result from clficient furnace fans (ECM) that may be included with efficient furnaces.
Eleetrical savings lrom fan motor efficiency does not apply to boilers.

Energy Savings
AkWh =700 kWh
Demand Savings

AKW =0 kW

Where:

Gross customer annual kWh savings for the measure. Based on 500 kWh heating
scason plus 200 kWh couling scason,

AkWHh

AkKW = Gross customer summer load kW savings for the measure.

Freeridership/Spillover
Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Equipment Type IFrec Ridership Spillover
Gas Furnace 0% 0%
Gas Furnace with ECM Fan 0% 0%
Gas Boiler 0% 0%

™ Veating degree days are caleulated using base 63°F which was selected based on variable-base degree day regressions of
billing data from CWP participants over the past several years. This value is higher than found for many non-low income
pepulations in similar climates and likely refleets the low efficiency of the low income housing stock and also the targeting ol
high users by CWP. The use of this 11DD base eliminates the need for the degree day correction lactor found in some similar
caleulutions that use FIDIDGS.

" This value of 4033 1HDDG3 is the average fram NWS data for PHL for the years 2002 through 2009.
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Persistence
The persistence factor is assumed to be onc.

Measure Lifetimes

Equipment Type Measure Lifetime
Gas Furnaces 20
Gas Boilers 25

Source: Liletime estimates used by Efficiency Vermont.

Water Savings
There arc no water savings for this measure.

2) Infiltration Reduction

Unigue Mceasure Code(s): TBD

Draft date: 413711
Effcctive datc: TBD
iZnd date: TBD

Measure Description

This involves decreasing the amount of air exchange between the inside of the house or unit and the outdoors
without buflering Ilrom any adjacent unit(s) by scaling the sources of leaks, while maintaining minimum air

exchange for air quality..

Definition of Baseline Condition

The baseline is the house in its pre-treatment condition, with opportunitics for infiltration reductions.

Definition of Efficient Condition

Any decrease in infiltration will reduce energy consumption compared to the pre-treated house.

Gas Savings Algorithms

HDD, x 24 % (CFM50,,., — CFM50,,,)

Annual Gas Savings (MMBtu) =

Where:

{21.5 X AFIE % 1,000,000)

HDD, = Heating degree days at temperature 1, where 1=63°F if no programmable thermostat has

been installed and 1=62°F if a programmable thermostat has been installed. From NWS
data for PEHL from 2002-2009, HDDG63=4033 and MDD62 = 3820,

24 = hours/day

CFMS50,,.= CIM50 of building shell leakage as measured by a blower door test before treatmen,
CFM50p,4=CFM30 of building shell leakage as measured by a blower door test after trcatment,

May 6, 2014
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215 = factor to convert CFM350 value to Btw/hrF heat loss rate, calculated from hourly
infiltration modeling”’

AFULE = rated AFUE of hcating system. I no rating is available then use the method deseribed in
the Efficient Space Fleating System scction for caleulating the AFUILE. The AFUE of
replacement cquipment should be used if the heating system replacement precedes the air
scaling work.

Electric Savings Algorithms

1f the type of air conditioning is known, then use the appropriate algorithm below. Ifthe type or existence of air-
conditioning is not known, then asswme that 83% have air-conditioning and estimate the cooling savings as 83% of a
house with central air conditioning.™

Reduced furnace fan or boiler circulator pump usage is also likely to occur and provide clectricity savings during
both the heating and coeling scasens,

Energy Savings
AkWh = AkWhy,, .+ AKWhg,,

AkWh,,, = Annual Gas Savings (MMBtu) x Auxiliary

ARWhe,) = 0 kWh if house has no air conditioning
= AkWhe e if house has central air conditioning
= AkWhp ¢ if house has room air conditioning
= 83% % AKWhg 4 if no information about air conditioner

CDD x 24 % DUA X (CFMS0,,,, — CFM50,,04:)

(215 X SEERcyc X m(m%,.)
CDD X 24 % DUA % Fropm ac: X (CFM50,,, — CFM50,,.,)

(215 X EERppe x 1000155)

AkWheae =

AkWhy e =

Demand Savings

AKW =0 kW if house has no air conditioning
= AkW ¢ if house has central air conditioning
= AkW ¢ if house has room air conditioning

_ AkWheae

AkWeae = - ®CFoae
CAC BFLM,, M
ARWhyac
MkWrae = " xCFpa¢
iEF L”cmll RAC
Where:
AkWh = gross customer annual kWh savings for the measure.

AkW = pgross customer summer load kW savings for thc measure.

7 An hourly infiltration was caleulated using a modified version of the LBL {a.k.a. Sherman-Grimsrud) infiltration model with a
wind effeet modification (BEPRITRP 2034-40, Palmiter und Bond 1991} using Philadelphia TMY2 hourly weather dmta. This
analysis result was then adjusted to account for an assumed party wall leakage fraction of 12% and an estimated 10% thenmal
regain from imfiliration/exfiliratiom. The resulting value of 21.5 is consistent wilh statistical analyses of empirical data using
CFMS50 values and actual gas use and savings from CWP evaluations.

7 percentage of houses with air-conditioning from EJA Table AC1.xls for Middle Atlantic region (PA, NY, NI). From:
Inttp/fwww.cia.doc. goviemeu/rees/rees2005/he2005_tables/detailed_tables2005.himl
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Auxiliary

CDD

DUA

SEERcag

EFt Heow

EFLHcoot RAC

FRoom AC

= Heating system auxiliary usage per MMBTU consumption (5.02 From
Vermont Technical Reference Manual)

= Cooling Degree Days (Degrees F * Days)HDD

= Discretionary Use Adjustment fo account for the fact that people do not
always operate their air conditioning system when the outside
temperature is greater than 65F.

= Seasonal Energy Efficiency Ratio of existing home central air
conditioner (Btu/W-hr) (See table below for default values if actual values

are not available)

= Average Energy Efficiency Ratio of existing room air conditioner
(Btu/Wehr) (See table below for defaull values if actual values are not
available)

= Demand Coincidence Faclor for cenltral AC systems (See fable below)
= Demand Coincidence Factor for Room AC systems (See table below)

= Equivalent Full Load Cooling hours for Central AC and ASHP (See
table below)

= Equivalent Full . oad Cooling hours for Room AC (See table below)

= Adjustment factor fo relfate insufated area fo area served by Room AC
units

The default values for cach term are shown in the table below.

Default values for algorithm terms, Ceiling/Attic and Wall Insulation

Term Type Value Source
DUA Fixed 0.75 OH TRM™®
SEERcac Variable Default values: PUC Technical Reference Manual
Early Replacement = 10
Replace on Burnout = 13
Nameplate Contractor Data Gathering
EERpac Variable Default= 9.8 DOE Federal Test Procedure 10 CFR 430,
Appendix F (Used in ES Calculator for baseline)
Nameplate Contractor Data Gathering
CFeac Fixed 0.70 PUC Technical Reference Manual
CFrac Fixed 0.58 PLC Technical Reference Manual
FroomAC Fixed 0.38 Calculated™

7 “State of Ohio Energy Efficiency Technical Reference Manual,” prepared for the Public Utifities Commission of Ohio by
Venmont Energy investment Corporation. August 6, 2010,
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EFLH, CDD and HDD by City
EFLHooo EFLH ool rac CDD (Base 65) | HDD (Base:65)
City (Hours)®’ (Hours)™
Philadelphia 1032 320 1235 4759

Freeridership/Spillover
Until studies have been performed o determine the free ridership and spillover, the values are assumed (o be zero.

Measure Free Ridership Spillover
infiltration Reduction 0% 0%
Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Measure Measure Lifetime ‘

Infiltration Reduction 20
Source: NYSERDA Home Performance with Energy Star.

Water Savings
There are no water savings for this measure.

3) Roof and Cavity Insulation

Unigue Measurc Code(s): TBD

Draft date: 4/13/11
Eifective date: TBD
End date: TBD

. Measure Description
This involves increasing the insulation levels in cither the attic or walls which directly define the boundary between

the house or unit and the outdoors.

Definition of Baseline Condition
The bascline is amount of insulation in the house in jts pre-treatment condition.

* Erom PECO baseline study, average home size = 2323 fi%, average number of room AC units per home = 2.1, Average Room
AC capacity = 10,000 Biull per ENERGY STAR Room AC Caleulator, which serves 425 11 (average between 400 and 450 it
Tor 10,000 Btull unit per ENERGY STAR Room AC sizing chart). Froamac = (425 2 * 2,1)(2323 ) = 0.38
Y PA 2000 TRM Table 2-1.
® pA SWI Interim Approved TRM Protocol — Residential Room AC Retirement
e Climatography oi the United States No. 81. Monthly Station Normals of Temperature, Precipitation, and 1lealing and Cooling
L)lcgrcc Days 1971-2000, 36 Pennsylvania. NOAA. http://edo.ncde.noaa. goviclimatenormals/clim# 1/P Anorm,pdf

1bid.
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Definition of Elficient Condition
Any increase in insulation will reduce energy consumption compared (o the pre-treated house.

Gias Savings Algorithms

; 1 1
HDD, X 24 x AREA x( /Rpm /Rpas:)
{AFUE % 1,000,000)

Annual Gas Savings (MMBtu) =

Where:

HDD, = Heating degree days at temperature t, where t=63°F il no programmable thermostat
has been installed and 1=62°F if a programmable thermostat has been installed™.

24 = Houwrs per day
AREA = Net insubated arca in square {eet. Estimated at 85% of gross arca for cavitics.
Rie = Rvalue of roalicavily pre-trcatment. Ry = 5 unless there is existing insulation,

Rpee = R value of rooff cavity afler insulation is installed.

AFUE = Rated AFUE of heating system.  If no rating is available then use the method
deseribed in the Lifficient Space Healing System section for caleulating the AFUL.
The AFUE of replacement equipment should be used if the heating system
replacement precedes the air sealing work,

Eleetric Savings Algorithms
If the type of air conditioning is known, then usc the appropriate algorithm below. 1 the type or existence of air-
conditioning is not known, then assume that 83% have air-conditioning and estimate the cooling savings as 83% of a

house with central air conditioning, ™

Reduced furnace fan or boiler circulator pump vsage is also likely to occur and provide clectricity savings during
both the heating and cooling scasons,

Energy Savings
AkWh = AkWIL\“x %AkWh(:lml

AKWh = Annual Gas Savings (MMBtu) x Auxiliary

AW = 0 kWh if house has no air conditioning
= AkWhs ¢ if house has central air conditioning
= AkWhpa if house has room air conditioning
= 83% x AkWh ¢ il'no information about air conditioner

CDD><24—'T+><I)UA : AN
AkWhee = 2 % [AREA X (—--R )]
SEER: cx I(](i(}W pre post

’f’ IFrom NWS data for PEHL (rom 2002-2009, 11DD63=4033 and D62 = 3820
8 percentage ol ouses with afir-conditioning from EIA Table ACT.xIs for Middle Atlantic region (PA, NY, NI). From:
htip:/fwww.ein.doe. gov/emeu/recs/rees2005/he2005_tables/detailed_tables2005. html
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Demand Savings

53

hr

CDD=24 "LW XDUAXF g om Ac I |
= W x [AREA X (——- )]
EERpac* 1000 157 . Ryre Rpose
AkW = 0kW if house has no air conditioning
= AkWe e i house has central air conditioning
= AkWp ¢ i house has room air conditioning
l.\kWhL- A
AKW =R LLL VY o N
AR Teac BFL Gy oA
AkWhR,\C
Mk Wy T T

AkWh =
AkW =

Auxiliary

CDD

DUA

SEERcac

FERpuc

CFeac
CFrac

EFLH o0

EFL HM RAC

Froom ac

LEFLI coul RAC

gross customer annual kWh savings for the measure.
gross customer summer foad kW savings for the measure,

= Heating system auxiliary usage per MMBTU consumption (5.02 From
Vermont Technical Reference Manual)

= Cooling Degree Days (Degrees F * Days)HDD

= Discrefionary Use Adjustment to account for the fact that people do not
always operate (heir air conditioning system when the oulside
temperature is greater than 65F.

= Seasonal Energy Efficiency Ratio of existing home central air
conditioner (Btu/W=hr) (See table below for default values if actual values
are not available)

= Average Energy Efficiency Ratio of existing room ajr conditioner
(Btu/Wehr) (See table below for default values If actual values are not
available)

= Demand Coincidence Faclor for central AC systems (See table below)
= Demand Coincidence Factar for Room AC systems (See table below)

= Equivalent Fuil Load Cooling hours for Central AC and ASHP (See
table below)

= Equivalent Full Load Cooling hours for Room AC (See table below)

= Adjustment factor fo relate insulated area to area served by Room AC
units

The default values for each term are shown in the table below.

Default values for algorithm terms, Ceiling/Attic and Wall Insulation

Term

Type

| ‘Vailue ‘Source
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Term ' Type Value Source
DUA Fixed 0.75 OH TRMY
SEEReac Variable Default values: PUC Technical Reference Manual

Early Replacement = 10
Replace on Burnout = 13

Nameplate Contractor Data Gathering

EERpac Variable Default= 9.8 DOE Federal Test Procedure 10 CFR 430,
Appendix F (Used in ES Calculator for baseline)

Nameplate Contractor Data Gathering
CFeac Fixed 0.70 PUC Technical Reference Manual
CFrac Fixed 0.58 PUC Technical Reference Manual
Froomac Fixed 0.38 Calculated"®

EFLH, CDD and HDD by City
‘EFLHcool EFLHcool RAC CDD:{Base 65)°' | HDD (Base 65)*

City {Hours)®® (Hours)™ .
Philadelphia ] 1032 320 1235 4759

Freeridership/Spillover
Until studics have been performed to determine the free ridership and spillover, the values arc assumed to be zero.

Measure Free Ridership Spillover
Insulation 0% 0%
Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Measure Measure Lifetime
Roof Insulation 40
Cavity I[nsulation 40

¥’ “State of Ghio knergy Efficiency Technical Reference Manual,” prepared for the Public Utilitics Commission of Ohio by
Vermont Encrgy Investment Cerporation, August 6, 2010,

* From PECO baseline study, average home size = 2323 12, average number of reom AC units per home = 2.1, Average Room
AC capacity = 10,000 Btull per ENERGY STAR Room AC Calculator, which serves 425 it (average between 400 and 450 fi?
for 10,000 Btull unit per ENERGY STAR Room AC sizing chart}. Fiegom ac = (425 N *2.1)/2323 )y =0.38

* PA 2010 TRM Table 2-).
" pA SWE Interim Approved TRM Protocol — Residential Room AC Retirement
I Climatography of the United States No. 81. Monthly Station Normals of Temperature, Precipitation, and [Heating and Cooling
chrcc Days 1971-2000, 36 Pennsylvania. NOAA. hilp://edo.ncde.noaa. poviclimatenormals/clim8 1/P Anorm, pdf

* Ibid.
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Source: NYSERDA Home Performance with Energy Star.

Water Savings
There are no waler savings for this measure.

4) Programmable Thermostat

Unique Mecasure Code(s): TBD

Draft date: 4/13/11
LEffective date: TRD
End date: TBD

Measure Deseription
This is a programmable thermostat controlling a residential-sized gas furnace or boiler.

Definition of Bascline Condition
The baseline is & manual thermostat where cach temperature setting change requires human intervention.

Definition of Efficient Condition
The efficient thermostat is one that can be programmed to automatically inereasc or lower the temperature setling at
different tlimes of the day and week.

Gas Savings Algorithms

Annual Gas Savings (MMBtu) = HeatingUse x (1— ""DD“Z/HDD(,‘) = HeatingUse x 0.053
= 1.53 MMBtu

Where:

HeatingUse = Annual heating use (MMBtu/yr) from weather normalized usage analysis of customer
billing data from pre-treatment period (see description under heating system
replacement). 7 thermostat measure is performed after shell measures of insulation
or air sealing, then subtract the projected savings from thosc measures [rom the pre
retrofit heating use.

HDDq, = 3820
The annual heating degree days based on 62°F, representing the estimated balance
point temperature of the home with the programmable thermostat.

HDDg; = 4033

The annual heating degree days basced on 63°F, representing the estimated balance
point temperature of the home with the programmable thermostat.

An analysis of variable base degree day billing data from the CWP has found an average net reduction in balance
point temperature of about 1.0°F for thermosiat installations. Multiple impact evaluations have also found heating
savings averaging about 5%-6% from thermostat installations. These two findings are consistent with cach other and
indicate an cstimated average impact based on employing the approach from past CWP contractors to targeting
customers and selecting homes to receive thermostats and the savings opportunitics and compliance rates achieved.
The savings may not be accurate when applied to different populations in different ways.
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Electric Savings Algorithms

If the type ol air conditioning is known, then use the appropriate algorithm below. 11 the type or existence of air-
conditioning is not known, then assume that 83% have air-conditioning and cstimate the cooling savings as 83% ol'a
house with central air conditioning.”

Reduced furnace fan or boiler circulator pump usage is also likely to occur and provide clectricity savings during
both the heating and cooting seasons, but these auxiliary savings are not accounted for in the following algorithms,

Where:

Energy Savings
AkWh = AkWh,, - AkWheoa

AkWhiy,, = Annual Gas Savings (MMBtu) x Auxiliary

ARWhe e =0 kWh if housc has no air conditioning
= AkWh.a¢ if house has central air conditioning
= { if housc has room air conditioning
= 83% x AkWh¢ ¢ if no information about air conditioner

) Btu 1 kWh
12,000 50 X 7500 " Wh

i x EFLH X ESF
EERcoor X Ef fquct coot

ARWheae = CAPgpor %

Demand Savings

AkW= 0 kW

AkWh = gross customer annual kWh savings for the measure,

AkW = gross customer summer load kW savings for the measure,

CAPeooL = capacity of the air conditioning unit in tons, based on nameplate

capacily (see table below)

EER:coL = Seasocnally averaged efficiency raling of the baseline unit . (see table
below)

Effyuct = duct system efficiency (see table below)

ESFcoor = energy savings factor for cooling and heating, respectively (see table
below)

EFLH = equivalent full load hours

i Percentage of houses with air-conditioning from EIA Table ACI.x1s for Middle Atlantic region (PA, NY, NJ). From:
htip/iwww.cis.doc.goviemen/rees/rees2005/hc 2005 _tables/detailed_tables2005.html
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Residential Electric HVAC Calculation Assumptions

Component ' Type ‘Value Sources
CAPcooL Variable Nameplate data Contractor Data
Gathering
Default: 3 tons 1
EERcooL Variable Nameplate data Contractor Data
Gathering
Default: Cooling = 10 SEER 2
Default: Heating = 1.0 (electric furnace COP)
Effuuc Fixed 0.8 3
ESFcool. Fixed 2% 4
EFLH Fixed Philadelphia Cooling = 1,032 Hours 5
Sources:

11. Average size of residential air condilioner.

12. Minimum Federal Standard for new Central Air Conditioners/Heat Pumps between 1990 and

20086.

13. New York Standard Approach for Estimating Energy Savings from Energy Efficiency Measures in
Commercial and Industrial Programs, September 1, 2009,

14. DEER 2005 cooling savings for climate zone 16, assumes a variety of thermostat usage patterns.

15. US Depariment of Energy, ENERGY STAR Calculator. Accessed 3/16/2009.

Freeridership/Spillover
Untit studics have been performed to determine the free ridership and spillover, the values arc assumed to be zero.

Equipment Type

Free Ridership

Spillover

Programmable Thermostat

0%

0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

EEquipment Type

Measure Lifetime

Programmable Thermostat

15

Source: New Jersey Clean Energy Program Protocols {December 2009).

Water Savings

There are no water savings for this measure.
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5) Duct Work Insulation

Unigue Measure Code(s): TBD

Draft date: 7/28/11

Eifective dute: TRD
LEnd date: TBD

Measure Deseription

This measure relales to installing insulation on ducts in unconditioned spaces.

Definition of Baseline Condition
The bascline condition is assumed to be an un-insulated duct.

Definition of Efficient Condition
The cfficient condition is the duct with insulation installed.

Water Savings Algorithms

This measure has no water savings associated with it

Natural Gas Savings Algorithms

EFLIcat (HeatLoss (Thyase) — HeatLoss(ThL,‘.-f))

Annual Gas Savings Btu) = Length x X
nnual Gas Savings (MMBtu) = Length 5% % 365 AFUE % 1000,000
Where:
Length = Number of lincar fect of duct work insulated
EFLHp, = Equivalent full load heating hours = 730 hours
Thye =  Thickness of base condition insulation {inches)
Thyy =  Thickness of clficicnt condition insulation (inches)
HeatLoss(x) = Heat loss through duct work as a function of insulation thickness x (Btu/ft /yr}
AFUE = Rated AFUL of heating system.  1f no rating is available then use the method

described in the Efficient Space Heating System section for caleulating the AFUE.
The AFUE of replacement equipment should be used if the heating system
replacement preecdes the duct work insulation.

“HeatLoss(x)” can be found using the following lookup table.

Insulation [Teat Loss
Thickness (inches) (Btu/ft/yr)
Bare 1,120,000

0.25 339,500

0.5 205,300

0.75 190,700

! 128,300

1.5 93,970

2 74,370
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2.5 61,620
3 52,650
3.5 45,990
4 40,830
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This wble was caleulated using the North American Insulation Manufacturers Association’s (NAIMA) 3L Plus 4.0
Insulation Thickness Computer Program. The following assumptions were used,

ftem Description
Caleutation Type

Geomelry Description

barc duct
Heat Loss Per Year Report
Steel Duet - Rectangular Horz.

System Units ASTM C585
Bare Surface Emittance = 0.8
Process Temperature = 140 °F
Ave. Ambicnt Temperature = 41,8 °F*
Ave. Wind Speed = @ mph
Relative Humidity = N/A
Dew Point = N/A
Condensation Control Thickness = N/A
Hours Per Year = 20007
Outer Jacket Material = Aluminum, oxidized, in service
Outer Surlace Emittance = 0.1
Insulation Layer | = Duct Wrap, 1.0 pound per cubic foot,
C1250,
Duct Moriz Dimension = 12in.
Duct Vert Dimension = 8 in.

Electric Savings Algorithms
No cleetric savings are currently claimed for

Freervidership/Spillover

this measure,

Until studics have been performed to determing the free ridership and spilfover, the values are assumed to be zero.

Persistence
The persistence factor is-assumed (0 be one.

Measure Lifetimes
P Y
The measure life is assumed to 18 years™.

6) Heating Pipe Insulation

™ Average winter temperature for Philadelphia from “Cost Savings and Comfort for Existing Buildings™, 3rd Edition, by John
Krigger, Saturn Resource Manugement. Page 255,

" Low end of 2,000 — 2,500 winter heating load hours from Air-conditioning and Refrigeration Institute.
htip:/Awww.waterfurnace. ca/Engineer/Misc%20R e ference s/ ARIY2 0Co0ling %20 & %0201 eating %2 0Load Y20 Hours Va2 0Mup. pdf
" NYSERDA Home Performance with Enrergy Star
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Unique Mcasure Code(s): TBD

Drafl date: 7/28/11
Effcenve date: TBD
End date: TBD

Measure Description
This measure refates to installing insufation on space heating pipes in unconditioned spraces.

Definition of Baseline Condition
The bascline condition is the current insulation thickness on a space heating hot water or sleam pipe.

Definition of Efficient Condition
The cflicicnt condition is any insulation thicker than that alrcady on the pipe.

Water Savings Algorithms
This measure has no water savings associated with it

Natural Gas Savings Algorithms

(Heaths.s‘(Thb,,se) -~ Heatl.oss('l"h,,,-‘,-))
AFUE x 1,000,000

Annual Gas Savings (MMBtu) = Length X Hyeqr X

HDD x 24 4,033 x 24
”Hua[ = Dt = 5g

= 1,640

Where:

Length =  Number of linear feet of heating pipe insulated
Hpeat = Heating hours for a properly sized boiler, Used as an cstimate of the hours in which
the space-heating pipe would be hotter than the ambient temperature and would

therefore expericnee heat loss.
Thwe = Thickness of base condition insulation (inches)

Thyr = Thickness of efficient condition insulation (inches)
tlcatLoss(x) = THeat loss through pipe as a function of insulation thickness x (Btw/fi /hr)

AFUEZ = Rated AFUE of heating system. I no rating is avaitable then use the method
described in the Efficient Space Heating System section for calculating the AFULE,
The AFUL of replacement equipment should be used if the heating system
replacement precedes the pipe insulation,
HDD =  Basc 63° F Heating Degree Days for Philadelphia = 4,033%
M = Design temperature difference (assume from 11° F to 70° F for properly sized
boiler)”™ = 59° F

“HeatLoss(x)™ can be found using the following lookup table.

Insulation Steam Heat Loss | ot Water Heat
Thickness (inches) (Btu/ft/hr) Loss (Btu/ft/hr)
Barc 201.4 72.12
0.5 47.75 15.24

" Based on NCDC ASOS temperature data for PHL from 2002 through 2009.
11 degree design temperature source: 3™ Edition Residential Energy. Cost Savings and Comlort for Existing Buildings. John
Krigger and Chris Dorsi, 2009, Saturn Resource Management, Appeadix A-8, p. 280,
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1.0 31.15 11.2
1.5 24,09 8.67

2.0 20.28 7.51

2.5 17.98 6.42

3.0 16.35 5.98 ’
3.5 . 15.13 5.64

4.4 14.06 5.37

4.5 13.31 5.12

This table was calculated using the North American Insulation Manufacturers Association’s (NAIMA) 3E Plus 4.0
Insulation Thickness Computer Program. The following assumptions were used.

Item Description. =

System Application
Dimensional Standard
Calculation Type
Process Temperature
Ambient Temperature
Wind Speed
Nonunal Pipe Size
Bare Metal
Bare Surface Emittance
Insulation Layer |
Ouicr Jacket Material

Outer Surface Emittance

[tem Description
System Application
Dimensional Standard
Calculation Type
Proccss Temperature
Ambient Temperature
Wind Speed

Nominal Pipe Size
Bare Metal

Bare Surface Emitlance
Insulation Layer |
Outer Jacket Material

Outer Surface Emittance

Electric Savings Algorithms

steam piping

Pipc - Horizontal

ASTM C 585 Rigid

iHeat Loss Per [Hour Report
212

60

0
2

Copper

0.6

850F Mineral Fiber PIPE, Type [, C547-11
All Service Jacket

0.9

hot water piping

Pipe - Horizontal

ASTM C 585 Rigid

Hceat Loss Per Hour Report
180.

60

0

Q.75

Copper

0.6

Phenolic SHELET-TUBE, Type HI, CH126-11
All Service Jackelt

0.9

There arc no cleetric savings associated with this measure.
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Freeridership/Spillover
Until studics have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Persistence
The persistence lactor is assumed to be one.

Measure Lifetimes
- - 4]
The measure life is assumed to be 20 ycurs”.

7) Duct Work Sealing

Unique Measure Code(s): TBD

Draft date: 4/30/2013
Effcctive date; TBD
End date: TBD

Measure Description

This measure provides estimates for stand-along savings [rom scaling ducts in a retrofit project and preventing
heated air from leaking into unconditioned spaces. In order to verify savings, a duct-teakage lest must be used to
calculate a reduction in CFM-235 readings.

Definition of Baseline Condition
The baseline condition is assumed to be a duct that has not been sealed.

Pefinition of Efficient Condition
The cfficient condition is a duct that has been scaled (o reduce outside leakage.

Water Savings Algorithms
This measure has no water savings associated with it

Natural Gas Savings Algorithms

Annual Gas Savings (MMBtu) = (CF'Mpre — CFMpost) X DSFgas

Where:
CFMpre = Reading from duct-blaster test at 25 pascals, before sealing performed
CFMpost = Reading [rom duct-blaster test at 25 pascals, after sealing performed
DSFgas =  Duct sealing factor for gas systems, 0,035 MMBuus/CFM-25'"

Electric Savings Algorithms
Elcetric savings per 100 CFM-23 reduction:
o HB.0kWhin heating fan savings
e [facentral air conditioner is present
o 1059 kWh lrom cooling
¢ 0.23 kW summer peak demand savings

H|

" NYSERDA Home Performance with Energy Star

™ Based on 3.5 MMBtus savings per 100 CFM reduction for duct sealing from UL/CL&P Program Savings Documentation —
2011, page 131

W UNCL&P Program Savigns Doecumentation, 201 1, page 3]
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Until studies have been performed (o determine the free ridership and spillover, the values are assumed to be zero.

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

e It
The measure fife is assumed to 18 years ™,

12

8) High Efficiency Window

Unique Mcasure Code(s): TBD

Drafi date: 729713

Effcctive date: - TBD
End date: TBD

Measure Description

This involves installing a window with a U-factor less than a bascline window.

Definition of Baseline Condition
The baseline is the minimum window required by code, 1ECC 2009 for Philadelphia requires a U-fuctor of 0.35 or

less.

Definition of Efficient Condition
An efficient window is any window cxceeding Encrgy Star® requirements for U-factor of 0.32 or less.

Gas Savings Algorithms

Annual Gas Savings (MMBlu) =

Where:

HDD,

AREA
foh’n'
U,_.ﬂ'

AFUE

HDD, X 24 X AREA X (Upase — Uury)
(AFUE x 1,000,000)

Heating degree days at temperature t, where (=63°F if no programmable thermostat
has been installed and t=62°F if a programmable thermostat has been installed'™.
Hours per day

Square fect of window arca.

U-factor of new bascling window. Up,.,. = 0.35 based on 1ECC 2009,

U-factor of efficicnt window.

Rated AFUE of heating system. [ no rating is avaifable then usc the methed
deseribed in the Efficient Space Heating System section for caleulating the AFUE.
The AFUE of replacement cquipment should be used if the heating system
replacement precedes the air scaling work, Use default AFUL of 80% iF actual AFUE
is not available.

2 California DEER estimage,

Y Eromt NWS data for PHL from 2002-2009, HDD63=4633 and HDD62 = 3820
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Eleetric Savings Algorithms

If the type of air conditioning is known, then use the appropriate algorithm below. If the type or existence ol ir-
conditioning is not known, then assume that 83% have air-conditioning and estimate the cooling savings as 83% of a
house with central air conditioning.™

Reduced {urnace fan.or boiler circulator pump usage is also likely to occur and provide cleetricity savings during
both the heating and cooling seasons,

Energy Savings
AKWh = AkWh,, +AKWhe,.

AkWha,, = Annual Gas Savings (MMBtu) x Auxiliary

AKWhea = (} kWh if house has no air conditioning
= AkWhg ¢ if house has central air conditioning
= AkWhg ¢ if house has room air conditioning
= R3% % AkWh: ¢ if no information abouw air conditioner

cnl)xut:,‘—’ryxl)w\ L
ARWheae: = - ® [AREA X (—~ )}

SER acx 1000 Rpve Rpost

CDI)3<24dI—:-:;rXI)UAXI-‘R,,‘”,,M ‘ Loy
= % [AREA X (— )J

— W
I;[LRR_,\(;X | ()()(,W

Ak Wi
' Rpru Rpast

Demand Savings

AkW =0 kW if house has no air conditioning
= AkW 5 ¢ if housc has central air conditioning
= AkW . ¢ it ouse has room air conditioning

L\kW]'I(_“\(_' -
ARWeae = —=———=xCFecu¢
: BFLH,,, = ©
AWy
MWeac = ———— RAC

- Iil:[‘]-[cunl RALC
Where:
AkWh = gross customer annual kWh savings for the measure,
AKW = gross customer summer load KW savings for the measure.
Auxiliary = Heating system auxiliary usage per MMBTU consumption (5.02 From

Vermont Technical Reference Manual)
cDD = Cooling Degree Days (Degrees F * Days)HDD

DUA = Discretionary Use Adjustment to account for the fact that people do not
always operate their air conditioning system when the outside
temperalure is greater than 65F.

"™ pereentage of houses with air-conditioning from EIA Table ACH.xls for Middle Atlantic region (PA, NY, NJ). From;
httpi/fwww eia.doc.gov/emeu/recs/recs2005/he2005_tables/detaited_tables2005.html
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SEERcac = Seasonal Energy Efficiency Ratio of existing home cenlral air
conditioner (Btu/W-fr) (See table below for default values if actual values

are not available)

EER, 6 = Average Energy Efficiency Ratio of existing roorm air conditioner
(Btu/W=hr) (See table below for default values if actual values are not
available)

CFeac = Demand Coincidence Factor for central AC systems (See table below)

CFrac = Demand Coincidence Factor for Room AC systems (See fable below)

EFLH oot = Equivalent Full Load Cooling hours for Central AC and ASHP (See
table below)

EFLH 001 rAC = Equivalent Fuill Load Cooling hours for Room AC (See table below)

= Adjustment factor lo relate insulated area to area served by Room AC
units

F.‘?com AC

The defaudt values for cach term are shown in the table below.

Default values for algorithm terms, Ceiling/Attic and Wall Insulation

Term Type Value Source
DUA Fixed 0.75 OH TRM'®
SEERc¢ac Variable Default values: PUC Technical Reference Manual

Early Replacement = 10
Replace on Burnout = 13

Nameplate Contractor Data Gathering
EERpac Variable Default=9.8 DOE Federal Test Procedure 10 CFR 430,
Appendix F (Used in ES Calculator for baseline)
Nameplate Contractor Data Gathering
CFeac Fixed 0.70 PUC Technical Reference Manual
CFrac Fixed 0.58 PUC Technical Reference Manual
FroomAC Fixed 0.38 Calculated'®®

1% wGiate of Qhio Energy Efficiency Technical Reference Manual,”™ preparcd for the Public Utilities Commission of Ohio by

Vermont Energy [nvestment Corporalion. Au;,usl 6,2010.
19 iram PECO baseline study, average home size = 2323 1%, average number of room AC units per home = 2.1, Average Room

AC capacity = 10,000 Btull per ENERGY STAR Reom AC Calculator, which serves, 425 1 (.1\'c.rag,<, between 400 and 450 112
for 10,000 Blull unit per ENERGY STAR Room AC sizing chant). Foomac = (425 fii*2 1NA2323 it y=0.38
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EFLH, CDD and HDD by City

EELH oo EFUHcao! G | cDD(Base 65)'™ | HDD (Base 65)"'°
City (Hours)'”’ {Hours)'®
Philadelphia 1032 320 1235 4759

Freeridership/Spillover
Until studies have been performed to determine the free ridership and spillover, the values are assumed 1o be zero.

Measure Free Ridership Spillover
Window 0% 0%
Persistence

The persistence factor is assumed to be one,

Measure Lifetime

Measure Measure Lifetime

Window 30
Source: NREL Mcasure Database.

Water Savings
There are no water savings for this measure.

" pA 2010 TRM Table 2-1.
19 p A SWE Interim Approved TRM Protocol ~ Residential Room AC Retirenient
8 Climatography of the United States No. 81. Monthly Station Normals of Temperature, Precipitation, and 1eating and Cooling
Rggruc Days 1971-2000, 36 Pennsylvania. NOAA. httpr//fedo.ncde.noan. goy/elimatenormals/clim8 [/P Anorm.pdf
Ibid.
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B. Domestic Hot Water End Use
9) Low Flow Showerhead

Unigque Measure Code(s): TBD

Drafi datc: G/8/11
Effective date: TBD
IEnd date: TBD

Measure Description
This measure relates to the installation of a low Mow showerhead in a heme, This is a retrofit direct install measure,

Definition of Baseline Condition
The baseline is the flow rate of the showerhcad being replaced. If this is not available a bascline valuc of 2.5 GPM

will be used.

Definition of Efficient Condition
The flow rate of the efficient showerhead should be greater than the flow rate of the bascline condition. If this value

is not availablc it is assumed to be 1.5 GPM''.

Water Savings Algorithms
The water savings for low flow showerhcads are due to the reduced amount of water being used per shower.

(GP Mpas. — GF M””’) x 248 x 11.6 x 365

AGallons = 6P Myase
1.6
Where:
AGiallons = Gallons of watcr saved

GPMyyee = Maximum gallons per minute of bascline showerhcad. Default=2.5

GPM if measured rate is not available''?
GPM.y = Maximum gallons per minute of the cfficient showerhead
248 = Average number of people per houschold''?
1.6 = Average gallons of water per person per day used for showering'™
365 = Days per year
1.6 = Average number of showers per home'"

Natural Gas Savings Algorithms

" pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011)
2 rhe Encrgy Policy Act of 1992 cstablished the maximum Now rate for showerheads al 2.5 gallons per minuie (GPM)
" pennsylvanin, Census of Population, 2000,
' Most commonly quoted value of gallons of water used per person per day (including in U.S, Environmental Protection
Ag,cncy's “walter sense” documents; hitp://www.epa.goviwatersense/does/home_suppstat508.pdf)
5 Jstimate based on review of o number of studics:
¢} Pacific Northwest Laboratory; "Energy Savings from Energy-Efticient Showerheads: REMP Casc Study Results,
Proposed Evaluation Algorithm, and Program Design Imptications”
hitpe//www.osti.govibridge/purl.cover. jspijsessionid=80456 EFO0AABI4DB204 ERAZBAEGSF1997purl=/10185385-
CEKZMk/Mmative/
d)  LEast Bay Municipal Utility District; "Water Conservation Market Penctration Study”
hitpAwww,ebmud. com/sites/defaulyfites/pdBs/mark et _penetration_study_0.pdl
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Gias energy savings result from aveiding having to heat the saved waler dug to the clficient showerhead,

|aGattons x 83 x ¢, x (105 - 55)] / 1,000,000

AMMBtu REurm
Where:
AMMBtu = MMDBtu of saved natural gas
8.3 = Constant lo convert gallons (o pounds (Ibs) )
<p = Average specific heat of waler at temperature range (1.00 Bw/lb<°F)
105 = Assumcd temperature of water coming out of showerhead (degrees
Fahrenheit)
35 = Assumed temperature of water entering housc (degrees Fahrenheit)'
RE b = Rccovery cfficiency of the domestic hot water heater = 75%'"7

Electric Savings Algorithms
It is assumced that all low Mow showerheads installed under PGW's ELIRP program are installed in homes that heat
water using natural gas, There are no additional electric savings claimed.

Freeridership/Spillover
Until studics have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Persistence
The persistence factor is assumed to be one,

Measure Lifetimes
The measure life of a low flow showerhead is assumed to be 9 years'™

10) Low Flow Faucet Aerators

Unique Measure Code(s): T3

Draft date: 6/8/11
Effective date: TBD
End date: T30

Measure Deseription
This measure relates to the installation of a low flow faucct acrator in cither a kitchen or bathroomn.

Definition of Baseline Condition
The bascline is the flow rate of the cxisting faucct. If this is not available, it is gencrally assumed that a faucet will

already have a standard faucet acrator using 2.2 GPM.

Definition of Efficicnt Condition
The efficient condition is a Faucet acrator that has & flow rate lower than the bascline condition. 11 this value is not

available than the flow rate is assumed 1o be 1.5 GPM'.

"% A good approximation of anntal average water main temperature is the average anaual ambient air temperature, Average
water main temperature = 55° F based on: https/Iwfncde.noan.gov/img/documentlibrary/clim8 Lsupp3/tempnormal_hires. jpg

"7 Review of AMRI Directory suggests range of recovery efficiency ratings for new Gas DHW units of 70-87%. The average of
existing units is cstimated at 75% by the Northeast Energy Efficiency Partnerships’ Mid-Atantic Technical Reference Manual
Version 1.1 (October 2010).

" pennsylvania Public Utility Commission Act 129 ‘Fechnical Reterence Manual (June 2011)

' Pennsylvania Public Utitity Commission Act 129 Technical Reference Manual (June 2011)
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Water Savings Algorithms
The water savings for low flow faucet acrators are due to the reduced amount of water being used per mimute that

flows down the drain (instead of being collected in the sink).

; — GPM, p
(C-PMmf. G en) X 248 x 109 X 365 x 50%

. GPMbasu
AGallons = 35
Where:
AGallons = Gallons of water saved
GPM,;,,. = Gallons per minute of bascline showerhead = 2.2 GMp'
GPM,y = (allons per minute ol the cilicient showerhead
248 = Average number of people per household'?!
10.9 = Average gallons per day used by faucet'™
365 = Days per ycar
50% = Drain rate, the percentage of water flowing down the drain'?
s = Avcrage Number of Faucets per home'?!

Natural Gas Savings Algerithms
Gas coergy savings result from avoiding having to heat the saved water duce to the efficient showerhead,

[AGations x 8.3 x ¢, x 25] /1,000,000

AMMBEtu Rl
Where:
AMMBtu = MMBtu of saved natwral gas
B3 = Constanl to converl gallons 1o pounds (lbs)
€y = Avcrage specific heat of water at temperature range (1.00 Btu/lb-°F)
25 = The difference between the temperature of the water entering the
house and the temperature [eaving the faucet (degrees Fabrenheit).'™
RE = Recovery efficicncy of the domestic hot water heater = 75% 7

Electric Savings Alporithms
itis assumed that ail faucct acrators installed under PGW's ELIRP program arc installed in homes that heat water
using natural gas. There arc no additional clectric savings claimed.

Freeridership/Spillover
Until studies have been performed to determing the fiee ridership and spillover, the values are agsumed 1o be zero,

1 pyblic Service Commission o' Wisconsin Focus an Energy Evabuation Default Deemed Savings Review, June 2008,
http:/iwww. focusonenergy.comdlites/Document_Management_SystenvEvaluation/acesdeemedsavingsreview_evaluationreportp
df

2! pennsylvania, Census of Population, 2000

12 Most commonly quoted value of gallons of water used per person per day (inchuding in U.S. Environmental Protection
Agency's “water sense™ documents; hip:/www.epa,gov/watersense/docs/home_suppstatS08.pdi)

" Estimate consistent with Ontario Energy Board, "Measures and Assumptions for Demand Side

Management Planning.”

™ East Bay Municipal Utility District; "Water Conservation Market Penetration Study”

http:/Awww.chmud com/sites/defanltliles/pdfs/market_penctration_study_G.pdt

27 Pennsylvania Public Utility Commission Act 129 Techniea! Reference Manual (fune 2011)

" Gee assumption for low tlow shower hend.,
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Persistence
The persistence fuctor is assumed 1o be one.,

Measure Lifetimes
. o . 2
The measure life of a faucet acrator is assumed to be 12 years'™.

11) Efficient Natural Gas Water Heater

Unique Measure Code(s): TBD

Draft date: 6/21/11
Effective date;  TBD
End date: TBD

Mcasure Description
This measure relates to an efficient natural gas water heater.

Definition of Baseline Condition
The baseline is the energy factor (EF) of the existing water heater. Tf possible, the EF of the existing water heater
should be used. 11 the EF of the existing water heater is unknown, 0.575 should be used'?,

Definition of Efficient Condition
The efficient condition is a natural gas water heater that is more cnergy efficient than the existing water heater,

Water Savings Algorithms
No water savings have been delined for this measare,

Natural Gas Savings Algorithms

MMUBtu savings are realized due to the increase in efficiency factor (EF) of the new equipment. MMBtu savings
vary by equipment type due to differences in model specific bascline EF and high efficiency EF percentages.
Savings arc caleulated from the bascline new unit to the instatled efficient unit. The following formula for gus
savings is based on the DOE test procedure for waler heaters.

1 1
(——prm - _'_EFcf;) x 41,045 x 365

AmmBtu = 1,000,000
Where:
EFy,. = LEnergy Fuctor of bascline water heater
EF,, = Lnergy Factor of cfficient water heater. If combi beiler use AFUE.
41,045 = Factor used in DOE test procedure aigorithm
365 = Days in the ycar

Electric Savings Algorithms
It is asswmed that all faucet acrators installed under PGW's ELIRP program are installed in homes that heat water
using natural gas water. There are no additional electric savings claimed.

"7 pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011)
¥ Brom Mass Save “Massachusetts Teehnical Reference Manual for Estimating Savings fram Encrgy Efficicncy Mceasures:
2011 Program Yeur — Plan Version.” October 2010, Page 242,
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Freeridership/Spillover
Untii studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Persisience
The persistence factor is assumecd o be one.

Measure Lifetimes
ieon : 9
The measure life of a natural gas water heater is assumed (o be 15 years'™,

12) Hot Water Heater Tank Temperature Turn-down

Unique Mcasure Code(s): TRD

Drafi date: 621111
Eficctive date: TBD
[ind date: TBD

Measure Description
This measure relates to lowering the thermostat setting on a natural gas hot waler heater to 120° F, if the temperature

is set higher.

Definition of Bascline Condition

The bascline is the temperature setting of the existing water heater. usually above 1357 F
Definition of Efficient Condition

The efficient condition is the new setting point for the hot water heater, 120 F,

Water Savings Algorithms
No water savings have been defined for this measure.

Natural Gas Savings Algorithms
MM Btu savings arise from lower temperature sctting that reduces the standby heat losses required to maintain the

tanks lemperalure setting.

Area % (Tyase — Tepr) 8,760

AMM Bt = Rouy * 1,000,000
REpuw
Where:
AMMBRBEu = MMDBiu of saved gas per year

Area = Surlace arca of hot water heater (1)

Tyase = Qriginal temperature inside the tank (°F) = Assume 135 “F if no other
information provided

Torr = New temperature inside the tank (°F) = Assume 120" F if no other
information provided

Rpmw R-value of the hot water heater (h °F R%/Btu) = 5.0"°

8,760 = Number of hours in a ycar

I DEER values, updated October 10, 2008

http:/fwww. deeresources.comdeer091 tplanning/downloads/EUL_Summary_|0-1-08.xls

M Caleuluted using the base conductive heat loss co-efficient and surface arcas fromy: New York Standeard Approach for
Exthmerting Energv Savings fremn Encrgy Efficience Programs (Octaber 15, 2010), Page 98
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RE ne = Recovery cfficiency of the domestic hot water heater = 75%"!
1,000,000 = Btuto MMBta

The following table provides surface arcas based on the number of gallons the water tank can hold, along with
deemed savings values using the assumptions above,

Total Annunal
Water Heater Tleight Diameter Surface Savings
Size (Gal) (Inches)* {Inches)* Area (it%) (MM Btu)
30 60 16 29.7 1.04
40 6l 16.5 31.3 110
50 53 18 3i.9 1.12
66 58 20 39.0 1.37
80 58 22 44.4 1.56

* FFrom New York Stendarvd Approach for Estimating Energy Savings fronr Energy Efficiency Programs (October
15, 2010). Page 98

Electric Savings Algorithms
There are no electric savings associatcd with this measure,

Freeridership/Spillover
Until studies have been performed to determine the free ridership and spillover, the values arc assumed to be zero.

Persistence
The persistence factor is assumed to be one.

Measure Lifetimes
. g o . 2
The measure life of a natural gas water heater is assumed 10 be 2 years'™.

13) Repair Hot Water Leaks/Plumbing Repairs

Unique Mcasure Code(s): TBD

Draft date: 6/8/11
Efleetive date:  TBD
End dute: TBD

Measure Description
This measure relates (o repaining any leaks from hot water pipes.

Definition of Baseline Condition
The bascline condition is the amoum of water leaking from the kot water pipe per minute.

Definition of Efficient Condition
The cificient condition is no hot water leaking from the hot water pipe.

R Gee assumption for low flow showerhead,
132 o . 3 »
Page 410. Vermont Technical Reference Manual and New Jersey Clean Encrgy Program Protocols
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Water Savings Algorithms

The water saved is the amount of water that is lost due Lo the leak. The fallowing table provides the deemed water

73

savings values for the most common types of leaks.

Leak Type Amount per Minute Gallons per Day
Slow Steady Drip 100 drips 14 4*
Fast Drip 200 drips 28.8%
Small Stream 1 cup (8 11 oz) 89.28

* A drip is assumed 1o be 0.0001 gallons™

Natural Gas Savings Alporithms
Gas savings result from the avoided energy used to heat the waler wasted from the leak.

[AGallons x 83 x ¢, x (120~ 55)]/ 1,000,000
REDHW

AMMBtu =

Where:
AMMBtu MMBtu of suved natural gas
8.3 = Constant to convert gallons to pounds (1bs)
<, = Averagg specific heat of water at temperature range {1.00 Buw/lb°F)
120 = Assumed temperature of hot water as it lcaves the water heater and
travels through the pipes.
55 = Assumed temperature of water entering house (degrees Fahrenheit)™
REp = Recovery cfficiency of the domestic hot water heater = 759%™

The following table provides deemed pas savings values based on the deemed water savings, the algorithm outlined
above, and the measurc lives from below.

Leak Type Savings (MM Btu)
Slow Steady Drip 0.87
Fast Drip 0.87
Small Stream 1.35

Eleetric Savings Algorithms
1t is assumed that all leaks repaired are for homes that heat water using natural gas water. There are no additional
cleetric savings claimed.

Freeridership/Spillover
Until studics have been performed to determing the free ridership and spilfover, the values are assumed to be zero.

Persistence
The persistence factor is assumed to be one.

133 gigures provided to North Caroling’s Dare County Water Department by the North Carolina Rural Water Association:

httpe/fwww darenc.com/water/Othsts/WirLoss. it (accessed June 23, 2011)

1M A good approximation of annual average water main lemperature is the average annual ambicnt air temperature. Average
warter main temperature = 55° F based on: http:#/Iwf.nede.noas. gov/img/documentlibrary/clim8 [ supp3fempnormal_hires.jpg
% See ussumption for low Now showerhead,
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Measure Lifetimes
The savings for repairing hot water leaks persist as long as the leak would not have otherwise been fixed. PGW
assumes that a smaller leak will persist longer than a larger and more noticcable leak and has adjusted the following

measure lifetimes to account for this.

Leak Type - Lifetime
Slow Steady Drip | 12 weeks
Fast Drip 6 weeks
Small Stream 3 week

14) DHW Pipe Insulation

Unique Measure Code(s): TBD

Draft date: 7/28/11
Effective date: TBD
End date: TBD

Measure Description
This measure relates to installing insulation on hot water pipes.

Definition of Baseline Condition
The bascline condition is the current insulation thickness on the hot water pipe.

Definition of Efficient Condlition
The efficient candition is any insulation thicker than that already an the hot water pipe.

If the diameter of the cold/hot leeds directly to/from the storage tank is 17 or less, a maximum length of three feet
for both the cold water inlet and hot water outlet piping above the tank (six total feet) per unit will be included in the

savings calculations under the program and should be installed in accordance with best practices,

For each A" increase in diameter of the hot feed directly from the storage tank beyond 17, an additional 6' length of
pipe insulation should be installed along the hot water supply piping only and the additional savings will be credited.

If a DHW recirculating system is present, all hot water supply and return piping accessible without demolition
should be insulated and the additional savings will be credited.

The thickness of the DHW pipe insulation should be equivalent o the diameter of the piping. For example, a 17
diameter pipe should be insulated with 17 thick insulation; a 2-1/2" diameter pipc with 2-1/2” thick insulation."*

[T'the hot water piping diameter is in other than a 4™ increment, the dimension should be rounded to the next
protocol increment.

In the event that the above appears not 1o cover the specific DHW piping circumstance, suitable pictures and
deseriptions should be sent to PGW or their implementation contractor for judgment.

Water Savings Alporithms

This measure has no water savings associated with it.

Natural Gas Savings Algorithms

136 . . : . e .
* Recommendation based on method piencered by Gary Klein expert on DHW based in California
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Annual Gas Savings (MMBtu) = Length X

75

(HeatLoss(Th,mse) - HeatLoss('l'ht,Hv))
REpmw % 1,000,000

Where:
Length = Number of lincar feet of steam pipe insulated
Thuwe =  Thickness of base condition insulation (inches)
Thyr = Thickness of efTicicnt condition insulation (inches)
FleatLoss(x} = Hecat loss through hot walter pipe as a function of insulation thickness x (Blu/ft /yr)
REpw =  Recovery cfficiency of the hot water healer = 75%""7

“Heatloss(x)" can be found using the following lookup table,

Insulation Heat Loss
Thickness (inches) (Btu/ft/yr)
Bare 268,231
0.5 86,461
1.0 65,350
1.3 51,421
2.0 44,851
2.5 38,544
30 36,004
3.5 33,989
4.0 12,412
4.5 30,923
5.0 29,872

This table was calculated using the North American Insulation Manufacturers Association’s (NAIMA) 3E Plus 4.0
Insulation Thickness Computer Program. The following assumptions were uscd.

ltem Description =
System Application =
Dimensional Standard =
Calculation Type =
Process Temperalure =
Ambicnt Temperature =
Wind Speed =

Nominal Pipe Size =
Bare Metal =

Bare Surface Emittance =
Insulation Layer | =
Quter Jacket Material =

17 . >
¥ See assumption for low Now showerhead.
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dhw pipe insulation

Pipe - Horizontal

ASTM C 585 Rigid

Heat Loss Per Hour Report
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0

0.75

Copper

0.6
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Quter Surface Emittance = 0.9

Eleetric Savings Algorithms
There are no ¢leetric savings associated with this measure,

Freeridership/Spillover
Until studics have been performed Lo determine the [ree ridership and spillover, the values are assumed o be zero.

Persistence
The persistence factor is assumed (o be one,

Measure Lifetimes
The measure life is assumed to be 20 years™,

Measure Cost
The measure cost is the actual cost of installing the insulation, both materials and labor,

O&M Cost Adjustments
[t is assumexd that there are no O&M cost dilferences between the efficient and baseline equipment.

15)  Hot Water Storage Tank Wrap

Unique Mcasure Code(s): TBD

Draft date: 6/8/11
Effective date: TIRRD
End date: TRD

Measure Description
This measure refers to an insulating “blanket™ that is wrapped around the outside of a hot water tank to reduce stand-

by losses. The tank wrap must follow BP1 technical standards:

“Watcr heater insulation wraps shall not cover the top of oil or gas systems, and shall not obstruct the pressure reliet
valve, thermostats, hi-limit switch, plumbing pipes, or access plates. A minimum 2-inch clearance is required from the
access door for gas bumners.

Water heater insulation wraps shall not be installed where forbidden by the manutacturer’s instructions found on the
nameplate.™

Definition of Bascline Condition
The baseline is the hot water heater tank without the insulating blanket.

Definition of Efficient Condition
The clficient condition is the hot water heater tank with the insulating blanket.

Water Savings Algorithms
There arc no walter savings duc to this measure.

Natural Gas Savings Algorithms
Gas energy savings result from the reduction in standby losses.

P NYSERDA Home Performance with Encrgy Star
2 Building Perlprmvance Institute, Ine. Feehmical Standards for the Heating Prefessional. Revised 11/20007. Page 12,
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8,760
1,000,000

1 1 . g
( -7 ) x Area X (Tyynke — Tams) X
eff

Rbusr=
REppmw

AMMBtu =

Where:

AMMBtu = MMBiu of saved gas per year

Rer =  R-value of the hot water heater with the insulating blanket (h °F
¥Biu)
Rpwe =  Original R-valuc of the hot water heater (h "F i¥Btu) = 5.0"™ unless
other information provided
Arca = Surface area of the hot water heater covered by the insulating blankct
(%)
T =  Temperaturc inside the tank (°F) = Assume 120 °F if no other
information provided
T.e = Temperature outside the tank {°F) = 55 ot
8,760 = Numbcer of hours in a ycar
REpmy = Recovery efficiency of the domestic hot water heater = 75Y A
1,000,000 = Btauto MMBtu

The following table provides assumed insulated surface arcas and corresponding deemed savings values for standard
tank insulation blankest

Surface are R-10 R-19
Surface of Cylinder Wrap Wrap
Water Surface Area Area of minus Annual Annual
Heater Size | Height | Diameter | of Cylinder Accessed Accessed Savings Savimngs
(Gal) (Inches)* | (Inches)*® () Areas (f2)** | Arcas (ft) | (MMBtu) | (MMBtu)
30 o0 16 20.9 0.4 20.5 1.6 2.3
40 6l 16.5 22.0 0.4 21.5 1.6 2.4
50 533 18 20.8 0.4 204 1.5 2.3
66 58 20 25.3 0.4 24.9 1.9 2.8
80 58 22 27.8 0.4 274 2.1 3.1

* From Now York Standard Approach for Estimating Envrgy Savings from Encrgy Efficiency Programs
{October 15, 2010). Page 98
** Assunting square access area with 47 square and 27 clearance on each side

Electric Savings Algorithms
This measure is assumed to be installed only on a natural gas fired hot water heating systems, so there are no clectric
savings associated with this measure.

Freeridership/Spillover
Until studies have been performed to determine the free ridership and spillover, the values are assuimed to be zero.

Persistence
The persistence factor is assumed to be one.

Measure Lifetimes
The measure life is assumed to be 5 yeurs'™,

" Calculated wsing the base conductive heat loss co-elficient and surface areas from: New York Standard Approach for
Estimating Encrgy Savings from Energy Efficiency Progrums (October 15, 2010}, Page 98

" Assumed 10 be in uncenditioned space, ambient temperature assamption based on:
hitp:ilwinede.nosa.goviimg/documentiibrary/clim& L supp3/tempnormal_hires.jpg

2 Gee assumption for fow Mow showerheid.
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"} Northeast Encrgy Efficiency Partucrships, Mid-Atlantic Technicel Reference Munual (Version 1), Qctober 2010
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V. Non-Residential Time of Replacement
Market

A. Space Heating End Use

1) Efficient Space Heating System

Linique Measure Code(s): TBD

Draft date: 427112
Effective date:  TBBD
Ead date: TBD

Measure Description
This measure applics to non-residential-sized (2300MBH) gas boilers purchascd at the time of natural replacement.
A qualilying beiler must meet minimum cfficiency requirements (Thermal Efficiency).

Definition of Baseline Condition
The cfficiency levels of the gas-lired boilers that would have been purchased absent this or another DSM program

are shown in the following table.

Equipment Type Baseline Thermal Efficiency
Gas Boiler 80%

Definition of Efficient Condition
The installed gas boiler must have a Thermal Efficiency greater than that shown in the table below.  Efficient model

minimum Thermal Elficiency requirements are detailed below.

Equipment Type Minimum Thermal Efficiency

Gas Boiler Tier 1 90%

Gas Boiler Tier 2 85%
Gas Savings Algorithms
MMDBtu savings are realized duc to the increase in Thermal Efficiency of the new equipment. MMBtu savings vary
by equipment type due to differences in model capacity and Thermal Efficiency percentages. Savings are caleulated

from the baseline new unit to the installed clficient unit.

Annutal Gas Savings (MMBruy = —P2cWour (1 LN« BFLH
nnual Gas Savings u) = 1,000 Thyase  TErys L H ey
Where:
Capacity oy = Output capacity of equipment to be installed (kI3tw/hr)
1.000 = Convcersion from ki3tu to MMBIu
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= Thermal Efficicney of new bascline equipment

= Thermal Efficiency of new cquipment

= Zquivalent Full Load Heating Hours

= Basc 63° F Heating Degree Days for Philadelphia = 4,033
= Design temperature difference (assume from 0° F to 70° F)

Equivalent Full Load Heating Hours by Building Type

Building Type EFLH

Multifamily 854
Education 910
Food Sales 1,099
Food Service 1,203
Health Care 1,654
Lodging 463
Retail 204
Office 867
Public Assembly 1,043
Public Order/Safety 744
Religious Worship 898
Service 1,475
Warehouse/Storage 623

Electric Savings Algorithms

Not applicable.

Freeridership/Spillover

Until studies have been performed to determine the free ridership and spillover, the values are assumed (o be zero.

¢ Gas Boiler

Equipment Type Free Ridership Spillover
0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type

Measure Lifetime

Gas Boilers

25

Source: Consortium for Energy Efficiency, High Efiiciency Commercial Boiler Systems Initiative Description, May
16,2011, p. 17, Lifctimcs range (rom 24-33 years.

"™ Based on NCDC ASOS temperature data for PHL from 2002 through 2009,
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Water Savings

There are no water savings for this measure,

1) Stecam Trap

Unique Measure Code(s): TBD

Draft date: 4/29/14
Eifective date: TBD
Iind datc: TBD

Measure Description

8l

This measure upplics to replacing non-residential steam traps on heating systems,

Definition of Baseline Condition

The baseline criterton is a faulty steam trap in need of replacing. No minimum leak rate is required. Any leaking or
hlow through Irap can be repaired or replaced. Wa customer chooses to repair or replace all the

steam traps at the facility without verification, the savings are adjusted. Savings for full replacement

projects are reduced by the percentage of traps found (o be leaking on average from the studics listed. 1f an audit

is performed on a site, then the leaking and blowdown can be adjusted.

Definition of Efticient Condition

Customers must have leaking traps to qualify. Howcever, if a customer opts 1o replace all
traps without inspection, the savings are discounted 1o take into consideration the fact that some

traps arc being replaced that have not yet failed.

Gas Savings Algorithms

H
AMMBtu = § % (—B—v) x Hr x A x L /1,000,000

Where:
AMMBtu = MMBItu of saved gas per year

s = Maximum theoretical stcam loss per trap (Ib/hr/trap). Sce table of
values.

Hv = Heat of vaporization of stcam, (Blu/Ib). Sce table of values.

B = Boiler eificiency, (%)

Hr = Annual operating hours of steam plant. Sce table of values.

A = Adjustment factor to account for reducing the maximum theorctical
steam flow (S) to the average stcam {low (the Enbridge factor).

L = Leaking and blow-thru factor. If the stcam trap has been audited and
is known (o be leaking, then this factor is 100%, if unaudited and
unknown il leaking, then see table of valucs below.

1,000,000 = Biuto MMIBtu

Steam Treap Algorithm Input Values
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Leaking &

Avg Steam | Heat of Default Blow-thru
Steam Trap Loss, S Vaporization | Boiler Operating factor for
Application and SIbIhrltrap) Hv Efficiency | Hours, Adjustment | unaudited
Pressure A (Btu/lb)'"® B" H' Factor, A" | traps, L'
Commercial/Multifamily,
low pressure 13.8 8951 80% 2,720 50% 27%
Dry Cleaners 38.1 830 80% 2,425 50% 27%
Industrial Low Pressure
PSIG<15 13.8 951 80% 7,752 50% 16%
Industrial Medium
Pressure 15<PSIG<30 12.7 945 80% 7,752 50% 16%
Industrial Medium
Pressure 30<PSIG<75 19 928 80% 7,752 50% 16%
Industrial High Pressure
75<PSIG<125 67.9 894 80% 7,752 50% 16%
Industrial High Pressure
125<PSIG<175 105.8 868 80% 7,752 50% 16%
Industrial High Pressure
175<PSiG<250 143.7 846 80% 7,752 50% 16%
Industrial High Pressure
PSIG>250 200.5 820 80% 7,752 50% 16%

Electric Savings Algorithms

Not applicable.

Freeridership/Spillover
Until studics have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Equipment Type Free Ridership Spiltover
Steam Traps 0% 4
Persistence

The persistence factor is assumed o be one.

3 Resouree Solutions CGreup "Steam Traps Revision #1" dated August 2011,

" Licat of vaporization of steam at the infet pressurc (o the steam trap. (mplicit assumption that the average boiler
nominal pressure where the vaporization oceurs, is cssentially that same pressure, Reference Resource Solutions
Group "Steam Traps Revision #1" dated August 201 1.

"7 California Encrgy Commission Efficiency Data for Steam Boilers as sited in Resource Solutions Group "Steam
Traps Revision #17 dated August 2011,

" Resource Solutions Group "Steam Traps Revision #17 dated August 201 1, which references Enbridge service
territory data and kW Engincering study. Commercial/Multitamily hours adjusted to Philadelphia based on the HDD in
Philadetphia relntive to Chicago.

" Enbridge adjustment factor uscd as reterenced in Resource Solutions Group "Steam Traps Revision #1” dated
August 2011 and DOE Federal Energy Management Program Steam ‘Trap Performance Assessment.

" Dry cleaners survey data as referenced in Resource Solutions Group "Stecam Traps Revision #1' dated August
2011, I trap is known to be leaking, then this factor is 100%.
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Measure Lifetime
5
6 years"!

Water Savings
There may be water savings tor this measure, but the amount has not been caleulated,

! Source paper is the Resouree Solutions Group "Steam Traps Revision #1" dated August 2011, Primary studics
used to preparce the source paper include Enbridge Steam Trap Survey, KW Engincering Steam Trap Survey,
Enbridge Steam Saver Program 2005, Armstrong Steam Trap Survey, DOE Federal Encrgy Management Program
Steam Trap Performance Assessiment, Oak Ridge National Laboratory Steam System Survey Guide, KEMA
Evaluation of PG&E's Steam Trap Program, Sept. 2007. Communication with vendors suggested a inverted bucket
steum trap life typically in the range of 5 - 7 years, float and thermostatic traps 4- 6 ycars, float and

thermodynamic disc traps of 1 - 3 years.
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B.Commercial Kitchen End Uses

2) Commercial Convection Ovens

Unique Measure Code(s): TBD

Prafi date: 4/30/12
Effective date: TBD
IZnd date: TBD

Measure Description
A general-purpose chamber designed for heating, roasting, or baking food by forcing hot dry air over the surface of
the food product, The rupidly moving hot air strips away the layer of cooler air next to the food and enables the food
to absorb the heat energy. For the purposes of this specification, convection ovens do not include ovens that have the
ability to heat the cooking cavity with saturated or superhcated steam. Maximn water consumption within the oven
cavily must not exeeed 0.25 gallons/hour. Ovens that include a hold feature are cligible under this specification as
long as conveetion is the only method used to fully cook the food.

s Full-Size Convection Oven: A conveetion oven that is able to aceept & minimunt of {ive standard full-size

sheet pans measuring 18 x 26 x 1-inch.

This docs not cover ovens designed for residential or laboratory applications; hybrid ovens, such as those
incorporating steam and/or microwave settings in addition to conveetion; other oven types, as defined in Section 1,
including combination, conventional or standard, conveyor, slow cook-and-hold, deck, mini-rack, rack, range, rapid
cook, and rotisscric ovens,

Definition of Bascline Condition
Cooking energy cfficiency of 44% and ldle Encrgy Rate of 15,100 Bu/h'$,

Definition of Efficient Condition
Cooking energy cificiency greater than or equal to 46%'* and an 1dle Energy Rate less than or equal to 12,000
Btu/h
Additional criteria:
1} Must he full-size (for gas)
2} Have been instalied in compliance with manufacturer instructions and meeting all applicable local, State,
and Federal codes and standards;
3)  Are third-party certified to:
4. NSF/ANSI Standard 4, Commercial Cooking, Rethermalization and Powcered Hot Food Holding
and Transport Equipment
. ANSIUL 197, Commercial Blectrical Cooking Appliances (electric ovens only)
c.  ANSIZE3.11, Gas Food Service Equipment (gas ovens only)

All criteria are the same as the ENERGY STAR label.
Gas Savings Algorithms
The following shows the expected gas savings from a full-size commercial conveetion oven meeting the above

specifications. These savings come from the Encrgy Star caleulator. '™

Annual Gas Savings (MMBtu) = 12.90 MMBtu

3 ENERGY STAR caleulator default input.
" sing ASTM Standard F1496-99 (Reapproved 2005) based on heavy load (potato) cooking test.
"™ hitp:/Awvww.encrgystar.goviindex.cfmMuscaction=find_a_product.showlroductGroup&pgw_code=C0OO0
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Electric Savings Algorithms

There are no cleetric savings [rom this measure,

Encrgy Savings
AkWh = 0kWh

Demand Savings

AKW =0 kW

Where:
AkWh = pross customer annual kWh savings for the measure,
AkW = gross customer summer load kW savings for the measure.

Freevidership/Spillover

Until studies have been performed to determine the free cidership and spillover, the values are assumed to be zero.

Equipment Type

Free Ridership

Spillover

Commercial Convection Qven

0%

0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type

Measure Lifetime

Commercial Convection Oven

12

Sources: CA DEER, MA 2011 TRM, ENERGY STAR.

Water Savings

There are no water savings for this measure.
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3) Commercial Gas Fryer

Unique Measure Code(s): TBD

Draft date: 4/30/12
LEifective date: TBD
Iind date: TBD

Measure Description
An appliance, including a cooking vessel, in which oil is placed to such a depth that the cooking food is cssentially
supported by displacement of the cooking fluid rather than by the bottom of the vessel, Heat is delivered to the
cooking fluid by heat transfer from gas burners through cither the walls of the fryer or through tubes passing through
the cooking Auid.
*  Standard Fryer: A fryer with a vat that measures >12 inches and < 18 inches widc, and a shortening
capacily > 25 pounds and < 65 pounds.
s Large Val Fryer: A fryer with g vat that measures > 18 inches and < 24 inches wide, and a shortening
capacity > 50 pounds.

Definition of Baseline Condition
Heavy Load (French Fry) Cooking Encrgy Efficiency of 35%.
ldlle energy rate:

e 14000 Bw/h for Standard Fryer

e 16,000 Buw/h for Large Vat Fryer

Definition of Efficient Condition
Heavy Load (French Fry) Cooking Encrgy LEfficiency greater than or equal to 50%.
Idlc cnergy rate less than or cqual to:

s 9,000 Buvh for Standard Fryer

e 12,000 Buw/h for Large Vat Fryer

All criteria arc the same as the ENERGY STAR label.
Gas Savings Algorithms
The following shows the expeeted gas savings from Energy Star commercial fryers meeting the above

specifications. These savings come from the Energy Star caleulator.!

Standard Fryer (per {rypot):
Annual Gas Savings (MMBtu) = 50.80 MMBtu

Large Vat Fryer (per frypot):

Annual Gas Savings (MMBtu) = 79.50 MMBLu
Electric Savings Alporithms
There are no clectric savings from this measure.

Energy Savings
AkWh  =0kWh

3 hitpr/www.energystar.goviindex.clim?fascaction=tind_a_product.showProductGroup&pgw_code=CO0
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Demand Savings
AkW =0 kW

Where:
AkWh
AkW

Freeridership/Spillover

87

= gross customer annual kWh savings lor the measure.
= pross customer summer foad kW savings for the measure.

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero,

Equipnient Type

Free Ridership

Spillaver

Commercial Fryer

0%

0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type

Measure Lifetime

Commercial Frycr

12

Sources: CA DEER, MA 2011 TRM, ENERGY STAR.

Water Savings

There are no water savings for this measure.
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4) Commercial Gas Steamers (Cooking)

Unique Measure Code(s): TBD

Draft date: 4730412
Effective date: TBD
End date: TBRD

Measure Description

Also referred to as a “compartment stcamer,” a device with one or more food steaming compartments in which the
energy in the stemm is transferred to the food by direct contact, Modcls may inglude countertop models, wall-
mounted models and Moor-models mounted on & stand, pedestal or cabinet-style basc.

Definition of Baseline Condition

Cooking energy cfficiency of 18% and [dle Energy Rate of 3,000 Biu/h per pan'®,

Pefinition of Efficient Condition

Cooking energy cfficicncy greater than or equal to 38% and an Tdle Energy Rates less than the maximum valucs in

the table below,

# of Pans Cooking Efficiency idle Rate (Btu/hr}
3 pans 38% 6.250
4 pans 38% 8,350
5 pans 8% 10,400

6 + pans 38% 12,500

All criteria are the same as the ENERGY STAR [abel.

Gas Savings Algorithms

The following shows the expected gas savings from a commercial stecam cooker mecting the above specifications.
These savings come from the Energy Star calculator.'™

# of Pany Annual Gas Savings (MMBtu)
3 pans 76.6
4 pans §6.4
5 pans 96.2
6 pans 105.4
7+ pans 105.4+ 14.2 per pan > 6 pans

Electric Savings Algorithms

There are no clectric savings (rom this measure.
Energy Savings
AkKWh = 0kWh

Demand Savings

156 . - + v .
% The baseline comes lrom PG&LE's online calculator at

http:/www. fishnick.convsaveenergy/tools/calculators/asteamercale.php

7 hpeitwww.energystar.goviindexs.cim? fuseaction=find_a_product.showProductGiroup&puw_code=CO0O

4 pan is interpelated between 3 and 5 pan,
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AkW=0kW

Where:

/

AkWh
AkW

I

Frecridership/Spillover

89

£ross customer annual kWh savings for the measure,

gross cuslomer summer load kW savings for the measure.

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Equipment Type

Frec Ridership

Spillover

Commercial Steam Cooker

0%

00 (1]

Persistence

The persistence factor is assumed (o be one.

Measure Lifetimes

Equipment Type

Measure Lifetime

Commercial Stcam Cooker

12

Sources: CA DEER, MA 201

Water Savings

I TRM, ENERGY STAR.

According to the Energy Star calculator the water savings would be 162,060 gallons per year lor an Energy Star
steamer compared to & bascline steamer.
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5) Commercial Gas Griddle

Unique Mcasure Code(s): TBD

Draft date: 4/30/12
Llfective date: TBD
[End date: TBD

Measure Description
Single or double sided gas griddle.

Definition of Baseline Condition

Cooking energy citiciency of 32% and Normalized 1dle Energy Rate of 3,500 Buw/h per square foat'*®,

Definition of Efficient Condition

Cooking energy cfliciency greater than or equal lo 38% and a Normalized Idle Energy Rate less than or cqual to

2.650 Btu/h per square foot.

All eriteria arc the same as the ENERGY STAR label.

Gas Savings Algorithms

The following shows the cxpected gas savings from a commercial gas griddle mecting the above specifications.

- . - ¢
These savings come from the Energy Star calculator.'

Annual Gas Savings (MMBtu) = 13.10 MMBtu

Electric Savings Algorithms
There arc no clectric savings from this measure.
Energy Savings

AkWh =0kWh

Demand Savings

AW =0 kW

Where: :
AkWh = gross customer annual kWh savings for the measure.
AkW = gross customer summer load kW savings for the measure.

Freeridership/Spillover

Until studies have been performed to determine the free ridership and spillover, the values are assumed (o be zero.

FEquipment Type Free Ridership Spillover
Commercial Gas Griddle 0% 0%
154

From the Energy Star caleulator

0 . T . - "
3 hup/iwwsv.energystar.goviindes.cfmMuscaction=find_a_product.showProductGroup&pgw_code=C0OO0

May 6, 2014

Philadelphia Gas Works: EnergySensc




91

Persistence
The persistence fuctor is assumed to be one.

Measure Lifetimes

Equipment Type Measure Lifetime

Commercial Gas Griddle 12

Sources: CA DEER, MA 2011 TRM, ENERGY STAR.

Water Savings
There are no water savings for this measure.
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6) Pre-rinse Spray Valve

Unigue Measure Code(s): TBD

Dralt date; 4/30/12
Effective date: TBD
End date: TRD

Mecasare Description

Commurcial dishwasher pre-rinse spray valves use hot water under pressure to clean food items ofT plates, fliiware,
and other kitchen items before they are placed into a commercial dishwasher, Pre-rinse valves are handheld devices,
consisting of a spray nozzle, a squecze lever that controls the water low, and a dish guard bumper. Often they
include a spray handle clip, allowing the user to lock the lever in the full spray position for continual use. The pre-
rinse valve is part of the pre-rinse unit assembly that typically includes an insulated handle, a spring supported metal
hose, a wall bracket, and dual faucet valves. Pre-rinse valves are inexpensive and {requently interchangeable within
different manufacturers” hose assemblics, They are usually placed at the entrance to a dishwasher and can also be

located over a sink, vsed in conjunction with a faucet fixture.

Pefinition of Baseline Condition
The bascline is o standard pre-rinse spray valve using approximately 1.6 gpm.

Definition of Efficient Condition
An efficient pre-rinse spray valve uses an average of 1.28 gpm.

Gas Savings Algorithms

The following shows the expected gas savings from an encrgy efficicnt pre-rinse spray valve meeting the above

e - £t
spectfications. I

Annual Gas Savings (MMBtu) = 6.38 MMBtu

Electric Savings Algorithms
There are no cleetric suvings from this meastre.
Eneroy Savings

AkWh = 0kwh

Demand Savings

AkW =10 kW

Where:
AkWh = gross customer annual kWh savings for the measure.
AkW = gross customer summer load kW savings for the measurc,

Freeridership/Spillover

Until studies have been performed to determine the [ree ridership and spillover, the values arc assumed to be zero.

Equipruent Type Free Ridership

Spillover

Pre-rinse Spray Valve %

0%

% NERGY STAR calculator /14,
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Persistence
The persistence factor is assumed 1o be one.

Measure Lifetimes

Equipment Type Measure Lifetime
Pre-rinse Spray Valve 5

Water Savings

Expected water savings would be 62,305 gallons per ycur.”‘2

C.Commercial Domestic Hot Water End Use

7) Commercial Domestic Hot Water Heater

Unique Mcasure Code(s): TBD

Dradl date: 4/27/14
Effective date: TBD
End date: TBD

Measure Description
[nstallation of high-cfliciency, gas-fired, storage-type, domestic hot water heaters greater than 75,000 Bu/hr,

Definition of Bascline Condition
Base case heater is a code-compliant storage gas heater as specificd in ASHRAL 90.1-2007.

Definition of Efficient Condition
The cfficient heater is a storage gas heater equal 1o or exceeding 94% thermal clficiency.

Gas Savings Algorithms
If wmuitiple heaters are used, they are treated as a single unit, with system input capacity and standby loss rate

cqual to the sum of all units.

AMMBtu = Baselinellse — Ef ficientlse
For commercial buildings other than multifamily:

Baselinellse = A x I,

For multifamily buildings:
BaselineUse = U x Ej

All building types:

“': Muassachusctts 20011 Technical Reference Manual.
I Massachuscetts 2011 Technieal Reference Manual,
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[(GPY,, x AT X 8.33 Btu/Gal°F} + (SLR, X mn]
Btu
MMBtu

EfficientUse =

1,000,000 X 1,

[(Baselinellse % 1,000,000 Biu/MMBtu X n,) + (SLR, x 11}]

iPYy = -
GP¥ AT x 833 Btu/Gal°F
1000
SLRy = CAPy, X -80—0-+ 110 x JCAPy 198
(8760 b2 x CAPyy, x 1000 pmn) — (Baselinelise x 1,000,000 pr)
i = yr b Y MBtu ) R MMBu
(CAP,;p x 1000 Btu/MBiu) — %’32
! b
e
CAP"'b = CAP”'L, X —_
b
Where:
AMMBLu = MMDBtu of saved gas per year
Baselinel/se = Baseline DHW gas usage (MMBuu)
Ef ficientUse = Elficient DHW gas usage (MMBtu)

A Building floor arca {1t%), input

Ey = For commercial buildings other than multifamily this is the annual
bascline gas energy usage rate per building ¢ (MMBW/N/yr). For
multifamily this is the annual baseline gas energy usage rate per
apartment unit (MM Btu/unit/yr). Sce table of values by building type.

U = Number of apartment units in multifamily building, input.

GPYy = Annual building hot water usage (gal/yr)
AT = Differential temperature rise (75°F)
SLR, = Proposed cfficient water heater standby loss rate (Btu/hr), input
H = Number of annual standby hours (Hrs/yr)
He = Thermal clficicney of proposcd cfficient water heuter (%)
Iy = Thermal efficiency of baseline water heater (80%)'*!
CAPy . = Heat input capacity of proposcd cfficient water heater (MBh, 1000
Btu/he), input
CAPy , = Waier Storage capacity of proposed efficient water heater (gal), input
CAPy = Heat Input capacity of bascline water beater (MBh)
SLRy = Bascline water heater standby loss rale (Btu/hr)

Annual Baseline Gas Usage Rate by Building Type

Annual Baseline Gas Usage
Building Type Rate, E, (MMBtu/ft2/yr)'®
Education 0.00494
Grocery/Convenience Store 0.002%9
Restaurant/Cafeteria 0.03739
Inpatient Health Care 0.03677

'S ASHIRAE 90.1-2007, Table 7.8,

' ASIHRAE 90.1-2007., Table 7.8.

18 U5, Energy Information Administration Table BSA. Natural Gas Consumplion and Encrgy intensitics by End Use for All
Buildings. 2003,
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Qutpatient Health Care 0.00330
Lodging 0.02730
Retail (other than in mall) 0.00093
Retail (in mall) 0.00288
Office 0.00155
Police/Fire Station/]ail 0.01411
Other 0.00093
Annual Baseline Gas Usage
Rate, E,
(MMBtufunit/yr)'%
Multifamily 225

Electric Savings Algorithms

There are no clectric savings from this measure.

Energy Savings
AkWh =0 kWh

Demand Savings

AKW =0 kW

Where:
AkWh = gross customer annual kWh savings for (he measure.
AkW = gross custorer summer load kW savings for the measure,

Freeridership/Spillover

Until studies have been performed to determinge the free ridership and spillover, the values are assumed to be zero.

Equipment Type

Free Ridership

Spillover

Commercial DHW Heater

0%

0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type

Measure Lifetime

Commercial DIHW [Heater

i2

Sources: CA DEER, MA 2011 TRM, ENERGY STAR.

1 GDS Associates, Ine. (2000), Natoral Gas Energy Efficiency Potential in Massachussctts, Prepared for GasNetworks,
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Water Savings
There are no waler savings for this measure.
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D.AIll End Uses

1) Custom Measure
Unigue Mcasure Code(s): TBD

Draft date: 7/22/13
LElleetive date: TBD
End duie: TBD

Measure Deseription
This measure applies 1o all custom measures, not otherwise specified in this TRM.

Definition of Bascling Condition

The bascline represents the typical equipment that is installed without a DEM program. The cfficicncy level is based
on the current Federal standards, or state and local building codes that are applicable.

Drefinition of Efficient Condition

The cllicient measure is any cquipment that uses less energy than the bascline equipment.

Gas Savings Algorithms

The generalized cquation for a custont measure compares the baseline usage to the efficient usage.

Annual Gas Savings (MMBtu) = Baselinellse — Ef ficientl/se

Where:
BaselinelUse = The gas usage of baseline equipment or building.
Lfficiemttse = The gas usage of cfficient equipment or building.

Eleetric Savings Algorithms

Encrgy Savings
AKWh = BavelinekWVh - Efficicntk IVh

Pemand Savings
AKW = BaselinekV - Efficiemtkly

Where:
AkWh = Gross customer annual kWh savings for the measure,
AkW = Gross customer summer load kW savings for the measure.
BaselinekWh = The electric kWh usage of bascline equipment or building.
EfficicntkWh = The clectric kWh usage of efficient cquipment or building,
BuselineklW = The cleciric kW usage of bascline equipment or building,
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EfficientklV = The clectric kW usage of efficient equipment or building,

Freeridership/Spillover

Until studies have been performed to detcemine the fiee ridership and spilfover, the values arc assumed to be zero.

Equipment Type I'ree Ridership Spillover
Custom Mcasure 0% 0%
Persistence

The persistence factor is assumed to be one,

Measure Lifetimes

Where available, custom measure lifetimes should be based on similar measures defined elsewhere in this TRM,

Water Savings

The water savings are the difTerence between the baseling and ctlicient equipment annual water usage in gallons,
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VI. Non-Residential New Construction
A.All End Uses

1) Custom Measures
Unigue Mcasure Code(s): TBD

Draft datc: 4/30/12
Effective date: TBD
End date: TRD

Measure Description :
This measure applics to all custom measures, not otherwisc specified in this TRM.

Definition of Baseline Condition
The bascline represents the typical equipment that is installed without & DSM program. The cfficiency level is hased
on the current Federal standards, or state and tocal building codes that are applicable.

Definition of Efficient Condition
The ¢fficient measure is any equipment that uses less encrgy than the bascline equipment.
Gas Savings Algorithms

The generalized cquation for a custom measure compares the buseline usage to the cfficient usage.

Annual Gas Savings (MMBtu) = Baselinel/se — Ef ficientise

Where:
BaselineUse = The gas usage of bascline equipment or building,
EfficientUse = The gas usage of eflicient equipment or building,

Eleetric Savings Algorithms

Energy Savings
ARWh = BaselinekWh - Efficientk Wh

Demand Savings
AkW = Baselinek W - Efficientk W

Where:
AkWh = Gross customer annual kWh savings lor the measure.
AkW = Gross customer sumimer load kW savings for the measure.
BaselinekWh = The clectric kWh usage of baseline cquipment or building,
EfficientkiVln = The clectric kWh usage of eflicient equipment or building,
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BaxelineklV = The electric kW usage of bascline equipment or building.
EfficiemtktV = The clectric kW usage of efficient equipment or building.

Freeridership/Spillover
Until studics have been performed to determine the free ridership and spillover, the values arc assumed (o be zero.

Equipment Type Free Ridership Spillover
Custom Mcasure 0% 0%
Persistence

The persistence lactor is assumed to be one.

Measure Lifetimes
Where available, custom measure lifetimes should be based on similar measures defined clsewhere in this TRM.

Water Savings
The water savings are the differcnce between the baseline and efficient equipment annual walter usage in gallons.
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Vil. Non-Residential Retrofit
A.Space Heating End Use

1) Efficient Space Heating System

Unique Mcasure Code(s): TBD

Drafl date: S5/6/14
Cffcctive date:  TBD
IZnd date: TBD

Measure Description .
This measure applies to high-cfficiency gas furnaces and boilers replacing an existing and functioning furnace or
boiler of lower efficiency and possibly different capacity.

Definition of Baseline Condition
The bascline represents the existing equipment thal is eurrently installed. The efficicney level and capacity are based

on measurements or nameplate information,

Definition of Efficient Condition
The efficient measure is any equipment that uses less energy than the baseline cquipment.

Gas Savings Algorithms
The following cquation accounts for differenees between the baseline and efficient space heating equipment
cfficiencies and capacities,

Capacit ' 1 SR x (14 A
Annual Gas Savings (MMBtu) = Pl 00?;’"“" X | Ar(m_ avg) X EFLHyga0 pase
i “Ulipase Mlgrr
Capacity,ss
T Capacitypese

Annual Gas Usepgee % AFUE 40
CapacilVpgee

EFLHHJzal,base =

Where:

The annual gas savings of the efficient space heating equipment
compared 1o the existing cquipment.

Annual Gas Savings (MMBtu)
Capacitypge. = The cxisting space heating cquipment output capacity (MBI1)

AFUE e = [Cfficiency of existing space heating equipment {Annual Fuel
Utilization LZ[ficiency)
SR = Sizing ratio of new cfficient relative 1o the existing bascline
cquipment (Sce algorithm abovej.

= Runlime percent change adjustment. See table of values below

Aavg 167
t]
based on SR value,

7 Peveloped by Practical Energy Selutions using simulation modeling,.
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EFLHH!:(!L,D“SE

Capacity, r

Annual Gas Usey,..

Electrie Savings Algorithms

Encrgy Savings

AKWh = BaselinekWh - Efficientk Wi

Demand Savings

May 6, 2014
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Efficicncy of proposed efficicnt space heating equipment (Annal
Fuel Utilization Elficiency)

Equivalent full load heating hours for existing bascline cquipment
(Sce algorithm above).

The proposed cllicient space heating equipment output capacily
(MBI

The annual gas usage of the existing space heating cquipient,
based on weather-normalized gas bills (kBtu).

Sizing Ratio (5R) Run Time Adjustment
(Aavg)
50% 78%
55% 65%
60% 54%
05% 45%
T0% 36%
75% 28%
80% 21%
85% 15%
0% 10%
95% 5%
100% 0%
105% -4%
110% -8%
115% -12%
120% ~15%
125% -18%
130% -21%
135% -23%
140% -26%
145% -28%
150% -30%
155% -32%
160% -34%
165% -36%
1 70% -37%
175% -39%
180% ~40%
185% -42%
190% -43%
195% -44%
200% -46%
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AKW = BaselinekiV - EfficientkW

Where:
Akwh = Gross customer annual kWh savings for the measure.,
AkW = Gross customer sumimer load kW savings for the measure,
BaseliekWh = The electric kWh usage of bascline equipment or building,
LfficientkWh = The clectric kWh usage of cfficient cquipment or building,
BasclinekW = The clectric kW usage of bascline equipment or building.
EfficientklV = The ¢leetric kW usage of efficicnt equipmient or building.

Freeridership/Spillover
Until studics have been performed to determine the free ridership and spilover, the values are assuimed to be zero,

Equipment Type Free Ridership Spillover
Space Heating Equipment L 0%
Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type Mecasure Lifetime
Gas Furnuces 20
Cias Boilers 25

Source: Lifetime cstimates used by Efficiency Vermont.

Water Savings
The water savings arc the difference between the baseline and efficient equipment annual water usage in gallons.

B.All End Uses

2) Custom Measures
Unique Mcasure Code(s): TBD

Dirail date: 4/30/12
Effcctive date: TBD
End date: TBD

Measure Description
This measure applics to ail custom retrofit measures, not otherwise specified in this TRM.

Definition of Baseline Condition

The baseline represents the existing equipment that is currently installed. The cfficiency level is based on
measurenients or nameplate information.
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Definition of Efficient Condition
The cfficient measure is any equipment (hat uses less energy than the baseline cquipment.

Gas Savings Algorithms

The generalized equition for & custom measure compares the baseline usage to the clticient usage.
Annual Gas Savings (MMBtu) = BaselinelUse — Ef ficientlse

Where:

The gas usage of bascline equipment or building,

I

BaselinelUse

The gas usage of cflicient cquipment or building,

It

EfficientUse

Flectric Savings Algorithms

Energy Savings
AKWE = Buaselinek Vi - Efficientk ¥

Demand Savings
AW = BaselinekV - EfficientkIV

Where:
AkWh = Gross customer annual kWh savings for the measure.
AkW = Gross customer summer load kW savings for the measure.
BuselineklVl = The electric kWh usage of baseline equipment or building.
EfficientkWh = The electric kWh usage of efficient equipment or building.
BuaselinegkW = The electric kW usage of bascline equipment or building.
LfficientkV = The clectric kW usage of efficient equipment or building.

Freeridership/Spillover
Until studies bave been performed 10 determine the free ridership and spillover, the values arc assumed 10 be zero.

Equipment Type Free Ridership Spillover
Custom Mcasure 0% 0%
Persistence

The persistence lactor is assumed to be one,

Measure Lifetimes
Where available, custom measure lifctimes should be based on similar measures defined clsewhere in this TRM,
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Water Savings
The water savings are the difTerence between the baseline and cfticient cquipment annual water usage in gallons,
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-4 CERTIFICATE OF SERVICE

[ hereby certify that [ have this day served a true copy of PGW's Fifth Year

Implementation Plan Fiscal Year 2015 upon the participants listed below in accordance with the

requirements ol § 1.54 (relating to service by a participant).

VIA EMAIL AND FIRST CLASS MAIL

Darryl Lawrence, Esq.
Christy Appleby, Esq.

Office of Consumer Advocate
5" Floor, Forum Place Bldg.
555 Walnut Street
Harrisburg, PA 17101-1921
dlawrence@paociore
cabbelby@paoca.ory

Sharon Webb, Esq.

Office of Small Business Advocate
Commerce Building, Suite 1102
300 North 2" Street

Harrisburg, PA 17101
swebb@pa.pov

Richard A. Kanaskic, Esq.
Burcau of Investigation and Enforcement
PA Public Utility Commission
Commonwealth Keystone Building
400 North Street, 2nd Floor
Harrisburg, PA 17120

- rkanaskic@pa.gov

Date: May 14, 2014

{L0443194.1) 300025-

Charis Mincavage, Esq.
MeNEES, WALLACE, NURICK
100 Pine Street

P.O. Box 1166

Harrisburg, PA 17108-1166

cmi nc-uva@mw n.com

Thu B. Tran, Esquire
Community Legal Services
1424 Chestnut Street
Philadelphia, PA 19102
tran@clsphila.org

Clean Air Council of Philadelphia
135 South 19" St., Suite 300
Philadelphia, PA 19103
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