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I. PORTFOLIO IMPLEMENTATION PLAN
A. Introduction

This Fourth Yecar hmplementation Plan (“Plan™) describes the processes and steps that
Philadclphia Gas Works (PGW or “the Company™) will follow to implement its
EnergySense! Fiscal Year 2014 Demand-Side Management Portfolio (DSM Portfolio) as
approved by the Pennsylvania Public Utility Commission (“PUC™) by order entered July
29, 2010.2 This plan also updates progress to date in FY 2013 for the Company’s DSM
Portfolio. In addition, this plan provides preliminary information on remaining
implementation activities during the last year of PGW’s 5-year DSM Plan.

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

e Reduce customer bills

* Maximize customer value

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

e Help the Commonwealth and the City of Philadelphia reduce greenhouse gas
cmissions

B. Summary of Portfolio Performance

This report projects results from the final two and a half years of implementing PGW’s
five-year DSM Plan. The following tables provide details on costs, gas savings, and
economic benelits realized to date, and on projected outcomes for FY 2014 and 2015.
Unless stated otherwise, cost-effectiveness results are indicated as present valucs
calculated at a real discount rate of 2.88 percent, expressed in 2009 dollars for direct
comparison with the economic performance objcctives contained in the original 5-year
DSM investment plan approved by the PUC. 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 mecasures installed as a result of the programs.
Levelized costs of gas DSM savings and aveided gas costs and prices are stated in
constant 2013 dollars.

! The DSM program was originally branded as “EncrgySense™ in FY 2011 for customer marketing purposes. The
EnergySense brand now covers additional PGW customer programming beyond DSM. Only approved DSM
program activitics are funded through the DSM surcharge.

2pGW's Fiscal Year 2014 begins September 1%, 2013 and runs through August 3 1*, 2014



Over the full five years of the DSM Plan, PGW now expects to spend approximately
$50.4 miilion on its six programs. The programs are projected to save 539 BBtus of
natural gas during the irst five years of the portfolio, and 11,087 BBtus of natural gas
over the lifetime of the measures installed. For the natural gas system, the present value
of benefits, in 2009 dollars, is $55.1 million leading to a present value of net benefits of
$14.0 million and a benefit-cost ratio {BCR) of 1.34. From a total resource perspective,
the present value of benefits, in 2009 dollars, is $65.9 million yielding net benefits of
$13.4 million and nearly $1.25 in benefits for every $1 dollar spent. The results of both
cost-effectivencess ests show that the DSM Portfolio is still amply cost-cffective.

All data presented in this plan on progress to date is through February 28, 2013. Data on
funds spent and recovered can be found in Appendix O

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 of the five-year period covered by
PGW’s DSM Plan. Nonctheless, PGW can now report that to date, projected lifetime
benefits from measures installed through February 2013 c¢xceed cumulative costs incurred
by PGW and participating customers. Not only has PGW’s DSM portfolio become cost-
effective from 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-cffectivencss and growing spending leads to progressively larger gains in
net cconomic benefits from each year of continued implementation of the DSM Plan.

Cost-cffectivencss analysis in this 2014 Implementation Plan relies on an updated and
expanded analysis of avoided gas costs. Conducted by Resource Insight, the updated
analysis finds that long-run avoided gas supply costs are expected to stabilize at roughly
the same levels as in the previous study for the 2013 IP. On a levelized basis over the
next 20 years, avoided gas costs are now projected at $5.93 to $7.94 per MMBtu, an
average increasc of 1.7% percent from the equivalent value used in last year’s
implementation plan.

The avoided cost analysis presented in this Implementation Plan also includes an
alternative scenario with sources ol additional economic value that PGW has not
previously used in its analyses of DSM investment cost-effectiveness. This expanded
analysis examines market impacts of reduced gas prices and risk, and avoided socictal
costs of greenhousc gas emissions due to reduced consumption. Including these
additional benefits allows PGW to calculate a more accurate picture of the portfolio’s full
effect by quantifying values for measurable results.

Section G below presents and describes the updated avoided cost estimates uses (o
calculate the bencfits of gas DSM savings resulting from planned program
implementation; Appendix B details and documents their derivation. Sce Appendix OF
for additional five-year projections broken down by year, as well as for comparisons with
projections from the Fiscal Year 2013 plan.



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

e Saving 5.5 MWh per ycar of electricity?
* Avoiding 1,283 kW per year of summer peak demand
e Saving 50.5 million gallons of water per ycar
e Creating ncw jobs in Pennsylvania
o Reducing the emissions of COs by over 37 thousand tons per year
[n FY 2014, PGW plans to spend approximately $14.2 million on total delivery of all six

faunched DSM programs. PGW’s administration costs come to $840,000, or 6% ol the
fourth year’s budget.

3g:lectric savings are ancillary resulting from direct gas saving measures, such as air-conditioning savings from
insulation treatments,



C. Portfolio Budgets, Savings, and Cost-Effectiveness

1. Budgets

Pursuant to the PUC Secttlement Order, 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 portfolio cap, there are no specific 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 shill funding across the EnergySensc
programs, based on the programs’ relative effectiveness and market reception, while still
maintaining the overall portfolio cap as set forth by the Scttlement order.

Table 1 —Costs by Program from Inception through February, 2013 (Nominal)

nd S ‘
3 Program- ,

inception to Fab 283 ;

o _ _ 2013 -y
Enhanced Low Income Retrofit $12,326,911
Residential Heating Equipment Rebates $792,909
Comprehensive Residential Retrofit Incentives $-

_High Efficiency Construction Incentives (Residential) $-

Residential Total $13,119,820
Commercial and Industrial Retrofit Incentives $62,364
Commercial and Industriaj Equipment Rebates $98,356

| High Efficiency Construction Incentives (Nonresidential) $42,420

Non-residential Total $203,139
Portfolio-wide Costs $1,466,134

UTILITY TOTAL $14,789,093
Participant Costs $732,971
Total $15,522,064

Table 2 — Portiolio Costs by Category from Inception through February 2013 (Nominal)

Inception to Feb 28;"

| Category 2013 .
Customer Incentives $9,827,730
Administration and Management $1,501,860
Marketing and Business Development $133,880
Contractor Costs $3,239,346

| Inspection and Verification $64,477
On-site Technical Assessment $-
Evaluation $21,800

UTILITY TOTAL $14,789,093
Participant Costs $732,971
Total $15,522,064




Table 3-Projected Budgets by Program tor FY 2014 (Nommal)

Enhanced Low Income Retroﬂt $7 600 000
Residential Heating Equipment Rebates $1,457,253
Comprehensive Residential Retrofit Incentives $2,654,597
| High Efficiency Construction Incentives — Residential $189,554
Residential Total $11,901,404

Commercial and Industrial Retrofit Incentives $745,953
Commercial and Industrial Equipment Rebates $567,539
High Efficiency Construction Incentives — Nonresidential $189,554
Commercial & Industrial Total $1,503,047

Portfolio Administration and Management $788,924
Portfolio Marketing and Business Development $50,000
Portfolio-Wide Costs Total $838,924

Utility Costs $14,243,375

Participant Costs $6,079,635
Total $20,323,010

Table 4 - Projected Portfolio Budgcl by Cost Cate;,ory for FY 2014 (Nominal)

Category

FY 2014

Customer Incentives & Measure Installatqon Costs $10 590 598
Administration and Management $805,924
Marketing and Business Development $452,937
Contractor Costs $2,134,670
Inspection and Verification $176,440
Evaluation $82,806
Utility Costs $14,243,375

Participant Costs $6,079,635
Total $20,323,010

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

. Budgets , Difference
Year Source Amount Budget Caps $ %
FY 2011 Actual $3,519.825 $7.980,380 $(4,460,555) -56%
FY 2012 Actual $7.17,170 $8,293,780 $(1,176,610) -14%
FY 2013 FY 141P $10,386,588 $14,048,020 $(3,661,432) -26%
FY 2014 FYid 1P $14,243,375 $16,102,544 5(1,859,169) ~12%
FY 2015 FYid 1P $15,132,372 $17.282 496 5(2,150,124) -12%
Y 2011- 15 $50,399,329 $63,707,220 | $(13,307,891)  -21%

4 Per Annual Budget Caps as set forth in the DSM Settlement.



‘Table 6= Projected FY 2011-2015 Budgets with Portfolio-Wide Costs Allocated to Programs® (Nominal)

PROGRAM FY 2011 FY 2012 FY 2013 FY 2014 Fvaoms | FYZOL-FY
Enhanced Low Income Retrofit $3,419,901 $6,584,137 $8,274,413 $8,071.824 $8,045,998 | $34,396,273
Residential Heating Equipment $66.560 |  $436,455 )  $802143| $1548.150 | $1.602.600 | $4.456,625
g:;’;éf?:::r:mgesmmia' $18,725 $21,074 $638.921 | $2.823110 | $3.330.834 | $6,833,663
Commerclal aha indusiriat $5.493 52,550 | 8231551  $792427 |  $816913| $1.898.943
g:ﬁ;";;ﬂfki;::::usma' $4,867 $19,750 $312,379 $603.838 $739.243 |  $1,680.078
n'f:nﬁﬂ':;e““ Construction $3,270 $3,494 $127,181 $404,018 $505.784 |  $1,133,746

TOTAL PORTFOLIO $3,519,825 | $7.117,170 | $10,386,588 | $14,243,375 | $15,132,372 | $50,399,329

38ee Appendix OF for budgels in Constind 2009 $ for comparison

9



2. Savings

a)  Gas savings
‘Table 7- Nataral Gas Savinps from Inception through February 2003

Enlanced Low Income Retrolit

1,920,811.3

3713640

Residential Heating Equipment Rebates
Comprehensive Residential Retrofit Incentives

_Hligh Efficiency Construction Incentives (Residential)

Residential Total 108,740.9 2,301,180.3
Cammercial and Industrial Retroft Incentives - -
Commercial and Industrial Equipment Rehates 3,868.2 96,7044
High Efficiency Construction Incentives (Nooresidential) - -
Non-residential Total 3.868.2 96,7044

l PORTFOLIO TOTAL | 112,609.1 2,397,884.7 |

Table 8 - Projected Natural Gas Savings for FY 2014

Program

Incremental Net Aanlial-| 15
.. | Gas Savings [MMBYus/yr). |1Gas Sav

tal Net Lifétimey

AT

ings (MMBtiis) s

Enthanced Low Income Retrofit 63.564.1 1,334,846 |
Residential 1{eating Equipment Rebates 45,501.6 1,010,015 |
| Comprehensive Residential Retrofit Incentives 35,682,7 747,237
|_High Rfficiency Construction Incentives (Residential) 2,134.9 42,693
Residential Total 146,783.3 3,134,797
Commercial and Industrial Retrofit Incentives 11.700.0 187,200
Commercial and Indusirial Equipment Rebates 19,904.9 316,144
|_High Efficiency Construction Incentives (Nonresidential) 2.134.9 42,699
Non-residential Total 33,739.9 546,043
FORTFOLIO TOTAL 180,523.2 3,680,839

10



Figure ! - 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 2015, The
reduction in sales increases as program activity ramps up, leveling off after FY 2015, and then gradually falling as measurces reach the
end of their lifetimes. These projections were developed using individual measure savings caleulations and measure lifetimes (as
documented in the attached PGW Technical Reference Manual) and penetrations for each measure during the 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 red

uctions are accrued. For the values in Figure 1 please sce Appendix CG.



b)

Non-Gas Savings

Tuble 9-Ken-Gas Savings from Inception through Febroary 2013

* Incrementnl Net

r .
Pnnr;m'n' ‘Anhual Electricity | E'I':’:!':i:‘i:v
. e ns .. Savings (MWh}'
o ‘. Fa i

Enhanced Law Inceme Retrotit 10035 2&,545 s ane' 30;
Reslttentiah Healing Equip Rebates 018 151 0 g a0
[Comprehensive Res| 1al Relotil Incentives [T agl LT ao
High Effickenncy Construction Incenllves - Residential 1) 00 00 oo
Residentlal Total 1,179.3] 26,5235 411.6 5.0

i
[Canunerdal and Industrial Retraft Tncentives 20 [ a0, 99
|Cammerical and [ndustrial Equipient Rebates oo ag a0 0,
|High Etfdency Construction Incentives - _Honresidential oo oa) ag 09
Commercial & Industrial Total 0.0 0.0, 0.4 0.0
Total Portfolio 1,179.3 26,521.5 3146 5.0

Table 10=Projected Non-Gas Savings for FY 2014

lNCR!HENTAi..
TNCREMENTAL NET INCREHENTAL NEI' "NET ANNUAL

’|. summeR REAK

ANNUAL' LlFE‘I’IME

ELECTR;[CITV ELECI'RICITV T DEMAND o
SAVINGS (MWh} SAV!NGS (MWh \ SA\I‘I‘ME’S"(‘RW)

l:nhancrd Law [neome Retiafit 4 124818

[Residentlal Heating Equipment Rebates PR 4o
{Camprehinstve Residential Helivit Incentives 369 an ao) 14
{High Efficiency Constiuction fncentives - Residential aa oa] ao on
idential Total 1,172.7 17,148.7 18.8 4.0,
i
Comrerclal ane [ndustrial Retrofil Incentivas 504 104000 ao] es
leal ind [ndustria) Equipmeant Rebates 04, [1:) 00| 51]
clency Construction Incentives « Nonrasidential 00 oo, 00| oo
Commercibl & Industrial Total £50.0 10,400.0 0.0] 14.6
Total Pgrtfolio 1,823.7 27,548.2 218.8] 18.6




3. Cost-Effectiveness

a, Results to date

From inception through February 28", 2013, the EncrgySense portfolio shows a TRC
Benefit-Cost Ratio (BCR) of 1.06, and a Present Value (PV) of Net Benefits of $752,850
(2009 dollars). The portfolio has had a slower than anticipated ramp-up period, but trends
lo date demonstrate stcady improvement in terms of BCR and PV Net Benefits through
the latest year of program activitics,

The ELIRP program has been the lead program in PGW’s DSM portfolio. It has now
surmounted its prolonged ramp-up to achicve a cumulative BCR of 1.10. ELIRP is
clearly trending towards planned cost-effectivencss.

The RHER program has also been cost-effective so far, with a BCR of 1.53; however, the
program continues to experience lower than anticipated participation levels, which has
resuited in relatively low PV Net Benefits to date. RHER participation is also trending
upwards.

On the non-residential side, the CIER program has likewise shown strong cost-
cffectiveness accompanicd by small net benefits due to low participation. Initial program
participation has begun for commercial boiler rebates within the C1ER program. The
CIRI and HECI programs have incurred start-up and ongoing overhead costs; since no
projects had closed by the end of this reporting period, there are no benefits to report for
these programs in this Plan.

Overall EncrgySense portfolio cost-cffectiveness will continue to trend upwards towards
targeted levels as ELIRP performance continues to improve and net benefits continue to
grow with higher participation in other programs. These individual programs’ cost-
effectiveness will be discussed in greater detail in the respective sections below.



Table 11-Cost-Effcetiveness Results from Inception through February 2013 (20098)

ota es0 0 As 0
Of P 0 P 0 0 - D

Hene P Behe 0
tetrofit $11,928,919 $10,870,594 $1,658,326 1.10 B3% 80%
ipment Rebaley $1,999,333 $1,309,995 5689338 1.53 14% 10%
tial Retrofit Ingentives $- g 3 0% 0%
:Hon Incentives (Residontial) §- $- $- 0% 0%
$13,928,252 $12,180,589 $1,747,663 1.14 97% 89%
ial Retrofit Incentives 3- $53,606 $(53,600) - 0% 0%
ia] Equipment Rehates $483,044 $93,731 $389,314 515 3% 1%
ition Incentives (Nonresidential) 3- $36,517 ${36,417) - 0% 0%
] $483,044 §183,853 $299,191 2.63 3% 1%
$- $1,294,005 $(1.294.,005) . 0% 9%
PORTFOLIO TOTAL 514,411,296 $13,658,447 $752,850 1.06 100% 100%

% Of Total

dministrator Test.”

" PV of Net,

‘| i Benefits - .

retrofit 823,946 B70 ${1.046,648) 83%
ipment Rebatey $1,889,455 $648,173 S_I,ZU 1,283 2.75 150 5%
tial Retrofit Incentives 3- $- §- 0% 0%
ition Tncentives (Residential) 3- $- $- 0 %
$11,713,401 $11,558,766 $3154,635 1.01 96% 899,

ial Retrofit Incentives 5- 353,606 $(53,606) - 0% 0%
ial Equipment Rebates $483.044 $82.890 §400,154 5.43 4% 1%
dion [ncentives (Nanresidential) §- 336,517 $(36,517) - 0% 0%
1] $483,014 $173,013 $310,032 2.79 4% 1%
3- $1,294,005 $(1,294.005) - 0% 10%

PORTFOLIO TOTAL $12,196,445 $13,025,783 5(829,338) 0.94 100% 100%




Figure 2 — Cumulative Monthly TRC Net Benefits by Program

Cumulative PV of TRC Net Benefits (20095)
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b.  Projected Performance

Table 12-Prajected Cost-Lffectivencess Results FY 2011 - FY 2015 (2009%)

..
- . e L R ‘,-L
Enhanced Low In $31,829,889 $5,577.5
Residential lleating Equipment Rehates $13,513,044 $9,411,293 $4,101.751 1.44 21% 18%
_Comprehensive Residential Retrofit Incentives $10,136,069 $9,093,051 31,043,018 1.1 15% 17%
|_High Efficiency Construction Incentives (Residential} $510,637 $470,906 $39,731 1.08 1% 1%
Residential Total |_$55,989,638 |_$45,227,600 | $10,762,038 | 1.24 85% | B6%
Commercial and Industrial Retrofit Incentives 34,759,755 $2,251,004 $2,508,751 [ 2.11 % 4%
Commerciat and Industrial Equipment Rehates $4,604,400 $1,490,623 $3,113,777 3.09 7% 3%
_High Efficiency Construetlon Incentives (Nonresidential) $510,637 $470,908 $39.731 1.08 1% 1%
Commercial & Industrial Total | _$9,874,792 | $4,212,533 | $5,662,259 | 2.34 15% 8%
Portfolio-wide Costs $3,054,109 $(3.054,108]) | n/a 0% 6%
Total Portfolio |_$65,864,430 | $52,494,242 | $13,370,188 | 1,25 | 100% | 100% |

R GasTAdminiStrato
Ly co PV Benefits; {7

Lnhanced Low Income Retrofit $26,750,060 .

Residential Heating Equipment Rebates $12,809,993 $3,320,352 $9.489,641 3.86 23% 8%
_Comprehensive Residential Retrofit Incentives $8.576,210 $4,984,717 $3,591,493 | 1.72 16% 12%
High Efficiency Construction [ncentives (Residential) $510,637 $413.116 $97,521 1.24 1% 1%

Residentlnl Tatal | $48,646,900 | $34,970,535 | $13,676,365| 1.39 88% 85%

Commercial and Industriat Retrofit Incentives $2,076,543 $1,392,094 $684,449 1.49 4% 3%

Commercial and Industrial Equipment Rebates $3,880,725 31,237,747 52,642,978 3.14 % 3%
|_High Efficiency Construction Incentives (Nonresidential) $510.637 $413.116 $97,521 1.24 1% 1%

Commercial & [ndustrial Total $6,467,905 $3,042,958 $3,424,948 | 2.13 12% 7%

Portfolio-wide Costs B $3,054,100 $(3,054,109) | n/a 0% 7%

Total Portfolia | $55,114,805 | $41,067,603 | $14,047,203 |_1.34 | 100% | 100%
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Table 13-Comparison of Current ¥RC Projections to FY 2013 Projections (20093)

Enhanced Low Incame Retrofit

35,883,025

$1,120,314

§5.577,538

$497,710

$(305,187)

Residential 1leating Eyuipment Rebates

$8,060,850

514,133,763

$4,101,751

39,489,641

3(3,959,100) |

S(622.604)
| S(a.644.122)]

|_Comprehensive Resédential Retrofit Incentives $2,130,230 $3,102,641 $1,043,018 $3,591,493 $(1,0R7,212) 408,852
|_High Efficiency Construction Incentives (Residenlial) $336,325 $406,754 $39,731 $97,521 $(296.594) $(309,233) |
Residential Total |_$16,410,431 | $18,763,472 |_$10,762,038 | $13,676,365 |  $(5,648,393) | §(5,087,107) |
Commurcial and lintustrial Retrofit Encentives $1,300.841 $2,979,812 $2,508,751 3681449 51,207,910 $(2,295.363) |
Commereial and Industrial Equipment Rebates 37,270,397 $3,483,949 33,113,777 $2,642,978 3(4,156,620] | $(440,971) |
|_High Eficiency Construetion Incentives [Nonresidential) $336,125 3406,754 $39,731 $97.521 $(296.594) | (304,233 |

Commercial & Industriad Total | $8,907,563 $6,870,514 | $5,662,259 §3,424,948 | $(3,245,303) | $(3,445,567)

Purtfolio-wide Cosls $(3,459,866) 3(3,459,866) | $(3.054,109) |  $(3.054,109} $405,757 $405,757
Total Portfolio | $21,858,128 | $22,174,120 | $13,370,188 | $14,047,203 | $(8,487,940) |  5(8,126,917) |

The cost-cffectiveness projections reported here incorporate actual activity for FY 2011, FY 2012, and FY 2013 through February 28,
2013, as well as updated projections for the rest of FY 2013 and FY 2014 through FY 2015 from this plun, The main changes in nct

benefits are due 10:

e Slower than expected ramp-up in program activity, which led 1o lower gas savings and under-spending budgets in FY 2011

and 2012

* Revised participation assumptions for RHER and CIER that signilicantly drop program participation levels, budgcts, and gas

savings.

e Updated assumptions for HECI, CIRI, and CRRI projects based on additional rescarch 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. Thesce resulis should be compared to Table 12, since, in addition to the standard benefit estimates generally used in

Pennsylvania, PGW is also quantifying the vadue of three sources of real economic value to PGW and Pennsylvania utility ratepayers

from gas DSM savings:

I. Reductions in future gas prices caused by DSM reductions in market demand.
2. Reductions in gas supply and price risk as a result of lower PGW system gas demand
3. Avoided socictal cosls of greenhouse gas emissions due to reduced gas consumption,

Taken together, these newly quantified sources of value amount to an additional $10 million in 2009 present worth.® Additional details

on how values for demand-reduction-induced price effect (DRIPE) and CO2 were developed can be found in Appendix B.

BV Iii:ncﬁt?i, ,

$26,252,351

483%

Enhanced Low Income Retrnhit $36,519.197 $10,266,847 50%
Residential Heating Equipment Rebates $15,973.024 $9.411,293 $6,561.731 1.70 21% 18%
Comprehensive Residential Retrofit Incentives $11,766,331 $9,093,051 $2,673.280 1.29 16% 17%
| igh Efficiency Construction Incentives - Residential $604,646 $470,906 $133,741 1.28 1% 1%
Residential Total | $64,863,198 |  $45,227,600 | $19,635598 | 143 85% 86%

Commercial and Industrial Retrafit Incentives $5,111,453 $2,251,004 $2,860,449 2.27 7% 4%
Commercial and Industrial Equipment Rehates $5,317.213 $1,4490,623 $3,826,590 357 7% 3%
| High Efficiency Consliuction Incentives - Nonresidential $604,616 $470,906 $133,741 .28 1% 1%
Commercial & Industrial Total | $11,033,313 $4,212,533 |  $6,420,780 | 262 15% a%

Portfolio-wide Costs $3.054,109 $(3,054109) | n/fa 0% 6%
Total Portfalio | $75:896,511 | $52,494242 | $23,402269 | 145 100% 100%

& Approximately $1.3 million of the $10 million in additionsl benefits comes from DRIPE, The remaining $8.7 million in benefits acerue from aveided CO2

emissions,




D.

Plan Development

Over the past year, PGW has continued to refine program details as the new DSM
programs were developed and rolled out. The Plan updates information provided in
previous Implementation Plans, outlines progress that has been made to date in FY 2013,
and provides details on projected program activities in FY 2013,

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

Avoided costs for natural gas were updated. Values in the next few years rise
somewhat, but are offsct by lower avoided costs in the future.

Avoided costs for water savings were updated to more closely reflect water costs

in the Philadelphia area. Updated water avoided costs are approximately 30%

The real discount rate used for cost-cffectiveness analysis was updated to 4.94
percent from 5.32 percent in FY 2013 to reflect PGW’s latest actual cost of

The Technical Reference Manual (TRM) was further developed to include
calculations for the CRRI program. The updated TRM can be found in Appendix

Projections were updated to reflect that the current cost of savings and the
weighted lifetimes were higher than initially assumed. In order to maintain budget
levels, projected savings and participation amounts were lowered.

On November 19, 2012, AHRI changed its testing requirements for modulating
condensing residential boilers, which resulted in lower AFUE ratings making
some products ineligible for PGW rebates that were previously available. PGW
informed its contractor network of this change and instituted a grace period so
that any down-rated boilers purchased before December 31, 2012 would be

1. Portfolio-wide changes
.
.
lower.
.
capital.
.
al.
2. Program-specific changes
ELIRP
.
RHER
.
approved.
.

Future targeted participation levels reduced based on actual activities to date.
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CIER

CRRI

E.

The program is expanding beyond its initial focus on multi-family building
retrofits to branch out to additional commercial and industrial retro(it
opportunities.

Marketing plans were updated to bolster program participation.

Projections have been updated to reflect knowledge gained from current market
activity.

Rebate issuance protocols were updated to provide for commercial boilers that
cxceed the prescriptive rebate equipment sizes.

Incentive designs were updated and finalized, resulting in a two-track system; a
streamlined and prescriptive approach for single-family residential projects, and a
more customized approach for commercial and industrial projects.

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

The detailed program design was finalized, including the establishment of a
conservation service provider (CSP) administrator and a network of certified
CSPs.

The financial incentive design was finalized to offcr customers a subsidized audit
with performance-based incentives to both the customer and contractor for
completed projects.

PGW established a partnership with Keystone HELP to provide low-interest

financing to participants.

Coordination Activities

PGW continually sceks to coordinate DSM Portfolio ciforts as much as possiblc with
other organizations and programs in order (o leverage existing resources and avoid lost
opportunities and duplication of services. In addition to the Keystone HELP partnership
for CRRI, PGW is currently pursuing the following coordination activitics:

PGW has partnered with Philadelphia Workforce Invesiment Board and the
Philadelphia Workforce Development Corporation through PA CareerLink
Philadelphia to connect local unemployed workers with weatherization training
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programs and then onto employment with our ELIRP CSPs. To date, PGW CSPs
have hired 21 local, unemployed entry-level workers through this partnership.
PGW is finalizing a similar arrangement for the CRRI program.

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 fund the pre-treatment of existing structural, health, and salety tssucs that are
preventing ELIRP work from proceeding. Additionally, the partnership sought to
provide ongoing cducation services to ensure the lasting impact of PGW’s
weatherization scrvices for Philadelphia’s low income houscholds. Unfortunately,
no grant {funding has been awarded to date. However PGW will continue secking
this partnership opportunity.

PGW has partnered with the Philadelphia Health Department Green & Healthy
Homes and Lead Poison Prevention Programs. In this initiative, PGW’s ELIRP
contractors refer customers to the Flealth Department for particular housing health
and safcty problems. The Health Department may then be able to correct these
problems for residents, which allows PGW to provide cost-effective
weatherization treatments to the customer under ELIRP.

PGW was a partner on a State-wide Committee, chaired by the National Housing
Trust, the Pennsylvania Utility Law Project, and the Pennsylvania FHousing
Finance Agency, on increasing Multi-Family Weatherization in Pennsylvania.

Cross-promotional opportunitics are being developed with other energy-cfficiency
programs, most notably EncrgyWorks and Keystone HELP, to provide
information on complementary resources to existing networks.

PGW will coordinate current marketing efforts with efforts by program CSPs.
Examples of such cooperation include referencing recent program activity in
“Good Gas News,” PGW’s monthly newsletter, providing information though bill
inserts, and organizing joint training and education events,

PGW directs CSPs to provide information on other relevant cnergy cfficiency
programs at the time of service delivery. This includes information about
additional PGW programs as well as other local, state, and federal programs and
resources,

PGW is developing a partnership with Habitat for Humanity’s Home Repair and
Weatherization program, focusing on North Philadelphia neighborhoods. n
situations where a home is a candidate for both Habitat and ELIRP services, the
goal is for Habitat to focus on primarily health, safety and structural issues.
Flabitat’s remediation of these issues, such as mold, knob and tube wiring and
roof repairs, will open additional opportunities for PGW to further weatherize
homes.
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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 to maintain and cstablish a DSM Portfolio team to provide overall
program managenient, emphasize funding level requirements, and coordinate program
delivery with other utilities and energy cfficiency programs.

The Company will continuously monitor the program results, and, when necessary,
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 responsiveness.

iii) Data Management

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

iv) Evaluations
PGW is planning on performing the following impact evaluations in FY 2014:
s RHER Impact cvaluation was rescheduled for Fall, 2013 in order to capturc a
larger sample size of program activity aligned with the program’s full 18 month

long implementation period.

» CIRI Impact evaluation (start September, 2013)

G. Key Assumptions
i} Avoided Costs

PGW has updated its assumptions for the natural gas commodity portion of avoided costs
as part of the detailed program design process in July 2010, March 2011, March 2012,
and most recently March 2013.7 The updated avoided costs were largely unchanged

7 See Appendix B for table of updated avoided costs
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compared to the previous ycar’s estimates. Costs for 2013 through 2015 were slightly
higher, while costs between 2016 and 2033 dropped slightly before going increasing.
Table 15 shows the average annual drop in projected avoided cosl over various timc
frames.

Table 15 - Average Annual Percentage Change in Avoided Costs

T Space’

Heating

013 - 2016 7.4% 3.2% 4.5%

2
2017 - 2021 0.2% -4.5% 3.1%
2022 - 2031 T1.0% 43% 33%

2013 - 2031 0.9% -2.9% __-1.8%

St 307 pf 0 R

2012 - 2016 -6.0% -18.7% -14.8%
2017 - 2021 -12.9% -26.3% -22.3%
2022 - 2031 -11.3% -22.2% -19.3%
2013 - 2031 -10.4% -22.3% -18.9%

2012 - 2016 -25.1% -37.2% -33.8%
2017 -2021 -26.2% -36.8% -33.8%
2022 - 2031 -27.6% -34.6% -32.7%
2013 - 2031 -26.7% -35.7% -33.2%

PGW oncce again plans to update avoided costs next year for the FY 2015 Implemcentation
Plan.

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 from energy-cfficiency improvements. These demand
reduction induced price effects (DRIPE) of natural gas DSM retlect the same market
dynamics as the swings in gasoline prices that result from seasonal and secular variation
in gasoline demand. Natural gas DRIPE varics over time and scope of the analysis. R11’s
estimate of gas DRIPE for Pennsylvania ranges from $0.13 to $0.37 per MMBtu (in 2013
dollars).

Resource [nsight also provided current estimates of the long-run value of reduced
greenhouse gas emissions resulting [rom gas DSM. Starting in 2020, on a levelized basis
over 20 years, this value is projected at $2.36/MMBtu.

The avoided costs components of DRIPE and greenhouse 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.
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In addition to updating avoided gas supply costs, PGW has updated assumptions for the
avoided cost of water going forward. The new avoided costs for water arc based on
average delivery and wastewater treatment costs per gallon from the Philadelphia Water
Department. The new costs are approximately 30% lower than older assumptions. While
not a primary benefit, water savings play a part in the total resource cost perspective of
cost-cffectiveness. The following table shows the updated avoided cosis of water supply.

Table 16 — Avoided Cost of Water

s | " AverageRate
ar Year &

| (20138/Gallo
2013 $0.0072
2014 $0.0075
2015+ $0.0077

ii) Benefit-Cost Analysis

The cost-effectiveness results reported in this plan were calculated using standard
industry practice for conducting the Total Resource Cost (TRC) and Gas Program
Administrator tests for cost-cffectivencss. The Company employed the Microsoft Excel
workbook- tool developed by GEEG to assess the cost-effectiveness of the DSM
Portfolio.

The analysis used a real discount rate (RDR) of 2.88%. The RDR was calculated using
assumptions of a nominal discount rate (NDR) of 4.935% and a future inflation rate of
2.0%. The inflation 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 prepaced the FY 2014 version of its Technical Reference Manual (TRM),
which is included as Appendix J. The primary source of information for the TRM is
other utilities” gas DSM programs, with regional adjustments where appropriate. In the
future, the characterizations may also be based on PGW program experience and
evaluations. Sources for all measurc characteristics are documented in the TRM.

The TRM will continue 1o be updated as technical information changes or new
information becomes available.
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II. Program Plans

This scction provides details on completed and planned implementation activities in FY
2014 for all six DSM programs comprising PGW’s EnergySense Portfolio:

The Enhanced Low Income Retrofit Program (ELIRP)

The Residential Heating Equipment Rebate Program (RHER)

The Commercial and Industrial Retrofit Program (CIRI)

The Commercial and Industrial Equipment Rebate Program (CEIR)T
The High Efficiency Construction Incentive Program (HECI)

The Comprehensive Residential Retrofit Incentive Program (CRRI)

A. Enhanced Low Income Retrofit Program
i) Program Description

The Enhanced Low-Income Retrofit Program sceks to provide cost-effective energy
savings to 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 achieve these goals and
make customers’ homes more energy cfficient and comfortable by:

e Repairing or replacing older and less energy cfficient heating systems as
feastble
* Providing comprechensive weatherization services as feastble

» [ducating customers on ways to reduce their energy usc along with basic
hicaith and safety information

e Raising awarcness of energy conservation and encouraging the incorporation
of energy saving behavior

e Targeting high-usc customers to maximize impact and increase cosl-
effectivencss

e 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 201 1.

i) Costs, Savings and Benefits

As of February 28, 2013, ELIRP has been treating customer houses for slightly over two
full ycars. A summary of results is presented in the tables below.
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Table 17 - ELIRP Impacts from Inception to Date

Actual Results
{Inception to 2/28{2013)
PARTICIPATION
Ciosed Cases - Full 2,352
Closed Cases - Partial/Rejected 1,097
Customers with Installations 3,449
COSTS
Measure Installation Costs $9,222,621
Administration and Management $37,477
Marketing and Business Development $-
Contractor Costs $2,998,084
Inspection and Verification 563,377
Evaluation 45,353
Utility Costs $12,326,911
Participant Costs $-
Total $12,326,911
BENEFITS
Net Annual BBtu 92.0
Net Lifetime BBtu 2,204.5
Net Annual MMBtu / Customer 26.7
Weighted Lifetime {years) 24.0

Program Costs
$26,000 of the Low Income program budget remained unspent at the close of FY 2012

due to unspent inspections funding. As was the casc for unspent FY 2011 program
funding, all over-collections resulting from FY 2012 EncrgySense activity arc being
refunded to the appropriate customer classes in FY 2013.

Approximately $3.1 million worth of the Low Income program budgets were left unspent
from inception through close of FY 201 1. This variance represents a significant portion
of activity essential to achieving the overall energy usage reduction goals set forth in the
Company’s approved plans. Accordingly, PGW may seck approval to add this unspent
funding to increase the FY 2015 ELIRP budget, thereby allowing sufficient time to
identify and address the issucs that prevented PGW from realizing the pace of activity
originally planned for FY 2011. Any budgetary changes would be proposed and justified
in future Annual Implementation Plans, per the Commission order.

Program Savings
ELIRP continues to perform comprehensive weatherization projects on high users

enrolled in PGW’s Customer Responsibility Program. Contractor ¢valuations at the end
of Fiscal Year 2013 resulted in a significant shifting of money between contractors and a
focus on a more steady flow of program activity. On average, ELIRP projects are saving
24 MMBtus, an average of |2 percent savings per home. Homes that receive a more
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comprehensive treatment are achieving 31.5 MMBtus, 15.5 percent usage, while homes
receiving a more limited treatment are secing savings of 8.2 MMBtus, 4.4 percent of
usage. Over two-thirds of participants are receiving comprehensive treatments.

Program Cost-Effectiveness to Dale

ELIRP cost-effectiveness has continued to improve since inception. Currently, ELIRP
has generated TRC benefits with a present value of $11.9 million (2009 dollars), against
the present value costs PGW incurred of $10.9 million (2009 dollars), for a present value
of net benefits of $1.0 million (2009 dollars) and a BCR of [.10. Figure 3 shows how the
cumulative net benefits have amassed since implementation inception.

By the end of the five-year program plan, PGW expects ELIRP to generate $5.6 million
in PV nct benefits, for a cumulative BCR of 1.21. This figure is approximately $300,000
less than goals established in the FY 2013 IP as shown previous in Table 13, due mainly
to re-characterizing average project estimates going forward based on actual results
achieved so far in FY 2013, Figure 3 shows the cumulative net TRC benefits for ELIRP
since inception. The decreased effectiveness towards the latter half of FY2012 was due to
specilic performance issues with one of the program contractors. That issue was
addressed through funding reallocations, as explained in section IV below, which resulted
in significant performance improvement beginning with the start of FY 2013.

Figure 3 — ELIRP Cost-cffectivencss over Time

Cumulative PV of TRC Net Benefits {20095}
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In order to more accurately project future savings, PGW has made updates to projections
bascd on costs and savings achicved over the past two and hall years. Specifically, PGW
has decreased the average savings and spending per project, while maintaining almost the
same cost per MMBtu of gas savings. This has led to an increase in the number of
participants required to meet savings and spending goals. Additionally, the portion of
costs absorbed by contractor overhead has been increased from 15 percent to 20 percent
based on the past two and half years of experience.

The ELIRP programi aims to serve 2,155 customers in FY 2014, with associated
annualized gas savings of 63.6 BBtus, or 29.3 MMbtuw/customer. In FY 2014, the
program is projected to cost $7.6 million. The following table shows a breakout of
participation, costs, and savings.

Table 18 - Projected ELIRP Impacts for FY 2014

Projected
{FY 2014)
PARTICIPATION
Open Cases nfa
Closed Cases — Full n/a
Closed Cases - Partial/Rejected n/a
Customers with Installations 2,155
COSTS
Measure Installation Costs $6,006,400
Administration and Management $17,000
Marketing and Business Development S-
Contractor Costs $1,501,600
Inspection and Verification $75,000
Evaluation $-
Utility Costs $7,600,000
Participant Costs 5.
Total $7,600,000
SAVINGS
Net Annual BBtu 63.6
Net Lifetime BBtu 1,3348
Net Annual MMBtu / Customer 293
Weighted Lifetime {years) 21.0

iii) Workflow

There are no updates to the ELIRP work{low.

iv) History, Ramp-Up Strategy and Milestones

28



As part of its drive for continuous program improvement, PGW has incorporated
competition to reward the best performing CSPs with additional funding reallocated from
the other CSPs. This has generated both immediate, short-term improvements by
directing funding to thosc who have proven most capabtle of effectively implementing the
prograim, and an ongeing incentive to drive longer-term performance improvements.

The competitive reallocation process begins with a formal performance evaluation of
each contractor, which is bascd on two primary metrics: overall encrgy reductions and
cost-effectiveness. These two metrics will drive each contractor towards the best balance
of achieving the greatest overall savings as ambitiously as possible while at the best
dollar value possible. Inspcctions report scores are also incorporated into the cvaluation
model along with other minor considerations. Funding is then reallocated amongst the
three ELIRP CSPs based upon the results of these evaluations.

Four rounds of CSP performance cvaluations and resulting funding reallocations have
been conducted to date, based on a semi-annual cycle of the first annual evaluation held
immediately preceding the beginning of a new Fiscal Year, and the second annual
evaluation held at the Fiscal Year’s midway peint. These four evaluations to date have
resulted in the total reallocation of over $4 million amongst the three ELIRP CSPs, as
compared to original contractor allocation higures. The pre-FY 2013 evaluation alone
resulted in the reallocation of $2.7mm, or 41% of the total annual FY 2013 program
funding.

The next round of performance cvaluations is currently scheduled for the summer of
2013, to set CSP funding allocations for FY 2014, which begins September 1, 2013.
PGW expects to continue the semi-annual evaluations and reallocations to motivate CSPs
to continue improving performance. However, going forward, the mid-year reallocation
may likely result in significantly less reallocation amounts, with the pre-FY reallocation
serving as the primary tool for appropriately sctting funding levels at the start of each
program year.

v) Target Market and Program Eligibility

To be cligible for ELIRP customers must be currently enrolled in PGW’s CAP, the
Customer Responsibility Program (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 2011:

e Customer cannot have current arrcars older than two (2) months

8 The definition of “high users” was expandced 1o the top quartile, from the top quintile, duc to CSP
fecedback that some of the very highest vsers had health, safety, and structural issucs, beyond the scope
of this program, which made cost-¢ffeetive weatherization impossible. PGW has devcloped a process so
that ELIRP-¢ligible CRP high users who have had health and safety treatments performed by other
programs but were not assigned to ELIRP through the random sclection process, may be manually
assigned to ELIRP CSPs.
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o Customer cannot have been treated under PGW’s recent CWP Pilot program
or have received ELIRP services within last two years

The first criterion 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 sccond criterion was added as an interim
policy to ensure the initial treatment of those who have not yet received comprehensive
weatherization services 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 scaling and/or insulation in the basement and
attic as well as some low cost measures such as low flow faucet acrators, low flow
showerheads, and training on the use of programmable thermostats. Approximately 30
percent of comprehensively treated homes (20 percent of all closed cases) received a new
furnacc 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 fcasible.

vii} Incentive Strategy

There arc no updates to the incentive strategy.

viii) Roles and Responsibilities

There are no updates to roles and responsibilitics.

ix) Marketing Strategy

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

x) Coordination with other Programs

Program/Organization Description of Coordination

Pennsylvania

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

(DCEDj)
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Program/Organization

Description of Coordination

Philadelphia Department
of Public Health Green
& Healthy Homes and
Lead Poison Prevention
Programs

CSPs have begun referring homes with health and safety
issucs 1o the Philadelphia Departiment of Public Health
(PDPH) for potential remediation services. Additionally,
PGW is now accepting PDPH’s lists of their clients to
confirm against ELIRP program eligibilities. Coordinated
treatiments will then be pursued in homes that appear on both
programs lists. To date, 11 homes have been assigned to both
programs and coordination ¢fforts are currently underway.
Ongoing cfforts are being madc to stream-line this partnership
and improve the process.

Additionally, through this Green and IHealthy Home Initiative
parinership, PDPH has offered to provide [ree trainings and
certifications in identifying relevant health and safety issues
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 achieve
significant programmatic savings for all.

PA Careerl.ink
Philadelphia

PGW has partnered with the Philadelphia Workforce
luvestment Board and the Philadelphia Workforce
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 CSPs have hired 21
local, unemployed entry-level workers through this
partnership.

Clean Air Council

PGW has partnered with the Clean Air Council in applying
for a grant in order lo ready certain housing stock in some of
the poorest neighborhoods of Philadelphia for free
weatherization services provided the Philadelphia Gas Works
(PGW). The partnership sought external grants to fund the
pre-treatment of existing structural, health, and safety issues
in order to qualify houscholds to participate in PGW’s ELIRP
program. Additionally, the partnership sought to provide
ongoing education services to ensurc the lasting impact of
PGW’s weatherization services for Philadelphia’s low income
houscholds. Unfortunately, no grant funding has been
awarded to date, however PGW will continue seeking this
partnership opportunity.
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Program/Organization Description of Coordination

PGW is developing a partnership with Habitat for Humanity’s
Home Repair and Weatherization program, focusing on North
Philadelphia neighborhoods. In situations where a home is a
candidate [or both Habitat and ELIRP scrvices, the goal is for
Habitat to focus on primarily health, safety and structural
issues. Habitat’s remediation of these issues, such as mold,
knob and tube wiring and roof repairs, will open additional
opportunities for PGW to lurther weatherize homes.

Habitat for Humanity

xi) Evaluation, Monitoring, and Verification

Inspections
PGW has continued performing and monitoring third-party quality assurance (QA)

inspections of ELIRP homes, along with mentoring sessions {or the CSP staff on specific
issucs. Additionally, PGW, along with program implementation consultants,
occasionally shadows field inspections with each of the three CSPs to observe the QA
inspector’s performance and understanding of the PGW program design.

Recurring quality issues with onc of the program CSPs were identified carly in FY 2012,
which led to an immediate doubling of inspection rates for that CSP until the issues were
resolved. The following table shows the number of on-site inspections and hours of
mentoring performed by PGW’s third-party inspector for all CSPs. Overall, PGW
inspected 7.5% of comprehensive closed cases. Inspection rates will be increased over the
remainder of FY 2013 in order to achieve the targeted 10% inspection rate on closed
cases.

Table 19 — ELIRP Inspections and On-site Mentoring (Inception-to-date)

- . Hours of
Fiscal Year Inspections Mentoring
2011 44 22.5
2012 82 17
2013* 50 19.75
Inception-to-Date 176 39.5

*First 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 scen improvement
in contractor inspections, with the inspection score rising from 84% in FY 2012 10 94%
for the first half of FY 2013.
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Data Collection

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

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

Evaluation

PGW has conducted extensive evaluation of its low-income program. PGW will continue
to use the results of independent evaluation to update savings estimates and redirect
program activities.

The first impact evaluation for the ELIRP is currently underway, analyzing Calendar
Year 201t program activities, including analysis of usage data to determine actual gas
reductions. Preliminary analysis has found that customers saved an average of 25.2
MMBtus per year, or 12 percent. The average savings are nearly double the 12,9
MMBtus per year found in 2010 as the program transitioned from the CWP pilot program
to ELIRP. In ELIRP, 53 percent of customers experienced savings greater than 10
percent, while 28 percent of customers experienced savings over 20 percent. More than
50 customers saw their usage reduced by greater than 40%. In addition, preliminary
results from the impact evaluation indicate that a comparison group experienced a small
increase in gas use (1.2 MMBtus, 0.9 percent), implying that net program impacts arc
slightly larger than the gross savings indicate. The full evaluation is expected to be
available later in FY 2013.

33



B. Residential Heating Equipment Rebates Program

i) Program Description

The Residential Heating Equipment Rebates program (RHER) issucs prescriptive rebates
on premium efficiency gas appliances and heating equipment to increase the penctration
of these measures in the homes of PGW’s customers. The program has the following
objectives:

e Promote the selection of premium efficiency residential models at the time of
purchase of residentially-sized gas heating cquipment

e Increase consumers’ awarencss of the breadth of energy efficiency opportunities
in their homes

¢ Strengthen PGW’s relationship with customers as a partner in energy efficiency

¢ Encourage market actors throughout the supply chain to provide and promote
high cfficiency options

e Align incentives with other programs
e Aid in market transformation towards highest-cfliciency options
Eligible customers use a contractor to install the premium efficicncy equipment and

receive cash rebates to offset most of the incremental cost of the higher efficiency
cquipment and installation. The program launched April, 201 1.

ii} Costs, Savings, and Benefits

As of February 28, 2013, RHER has issued rebates for over 590 high efficiency boilers
and furnaces, totaling over $540,000 in incentives.
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Table 20 - RHER Impacts from Inception to February 28, 2613?

Actual Results
{Inception'to.2/28/2013)
Submission Activity
Valid Applications;:m 591
Invalid Applications11 243
Total Applications Processed 834
COSTS
Customer Incentives $547,209
Administration and Management $2,270
Marketing and Business Development $126,608
Contractor Costs $99,275
Inspection and Verification 51,100
Evaluation 516,447
Utility Costs $792,909
Participant Costs!2 $719,970
Total $$1,512,879
SAVINGS
Net Annual BBtu 16.7
Net Lifetime BBtu 3714
Net Annual MMBtu / Application 283
Woeighted Lifetime (years) 222

Program Costs
Since inception, PGW spent slightly under $800,000 on RHER, with around $350,000 of

the total coming from activity in the first six months of FY 2013. Together, fixed costs
for Administration and Management as well as additional Contractor Costs were slightly
under budget. While PGW did not meet its targets for FY 2011 and FY 12, and is trending
low in FY 2013 to date due to under-subscription, overall rebate activity has been
increasing since the program launched. The difference between budgeted and actual
costs can be attributed to three factors.

A. Under-subscription du¢ to Communications & Marketing
PGW has continued to ramp-up and include additional communications and

marketing cflorts since low program participation trends first developed. HVAC
contractor outreach activities, which are found to be the most effective vehicle for

9 Participation and incentives are based on actual program activity as recorded by the rebate processor over this period.
10 vy1id applications for landlords and multifamily buildings may cover morte than one picce of equipment.
T yvatid applications may be corrected and resubmitted.

12 Incremental cost of cquipment and installation not covered by PGW rebate,
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marketing an HVAC equipment rebated program, have been increased. PGW has
also continued to perform additional consumer marketing activitics as well.

From program experience and marketing research, it is clear that costly natural
gas efficiency upgrades are difficult to market for a combination ol reasons.
Customers in general know little about heating systems. There arc ofien more
immediate financial obligations and priorities that customers are focused on.
Many customers focus on short lerm items, rather than an efficient heater that will
cost more money initially but save customers money in the following ycars.
Regardless, PGW will continug to identify and attempt all possible, aggressive
outreach cfforts so long as low program participation persists.

B. Rebate levels

Rebate amounts were doubled in FY 2012 to cover larger pereentages of the
incremental differences between standard and targeted equipment costs. These
increases were scen as a temporary fix, and ideally would be reduced as soon as
possible. The rebate levels will be continued at current rates so long as the program
trends short of targeted activity levels, especially since targets arc increased ¢ven
higher in FY 2014. However, PGW will not increase the rebates any further at this
point, as further increases could begin to negatively impact the program’s cost-
effectiveness.

C. Application Rejections

PGW has continually analyzed and attempted to address rejection rates since
program inception, such as improving application instructions, eliminating
previous causcs for rejection, and contacting individual customers, contractors
and [andlords responsible for rejected applications.

Approximately 25% unique customer claims have been rejected. Of these rejected
claims, 80% have been submitted multiple times, but the required information has
not been corrected. The most common causes for rejection are related to purchase
of incorrect equipment, lack of invoice or proof of payment, and incorrect account
number or customer information.

Going forward, PGW sccks to better address this issue through its marketing and
contractor outreach initiatives. Contractors will be encouraged to take a more
active role in the application process so that they can ensurc customers are
provided all necessary documentation. Contractors whose customers have
submitted the most invalid rebate applications will be prioritized for training and
outreach.

As is the case with ELIRP, the RHER variance between budgets and actual expenditures

represents a significant portion of activity essential to achieving the overall energy usage
reduction goals set forth in the Company’s approved plans. Accordingly, PGW may seek
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approval to add this unspent funding to increase the FY 2015 RHER budget, thereby
allowing suflicient time to identify and address the issues that prevented PGW from
realizing the originally planned pace of activity.

Program Cost-Effectiveness to Datc

Despite low participation, RHER achieved positive TRC nct benefits with a present value
of $689,338 (in 2009 doilars), a TRC BCR of 1.53, in activity through February 28, 2013.
The Gas Energy System test shows net benefits with a present valuc of §1,201,283), and
a BCR of 2.75.

Projections
The program aims to serve 2,000 customers in FY 2014, with associated annualized gas

savings of 45.5 BBtu, or 14,2 MMBUtu/customer. The program is projected to cost
$1,457,253. The following table shows a detailed breakout of participation, costs, and
savings.

Table 2t - Projected RHER Impacts for FY 2014

Projected
'(FY.2014)
PARTICIPATION
Valid Applications n/a
Invalid Applications n/fa
Total Applications 2,000
COSTS
Customer Incentives $1,286,000
Administration and Management 4
Marketing and Business Development $100,000
Contractor Costs 448,100
Inspection and Verification $23,153
Evaluation 5-
Utility Costs $1,457,253
Participant Costs $3,174,583
Total $4,631,835
SAVINGS
Net Annual BBtu 45.5
Net Lifetime BBtu 1,010.0
Net Annual MMBtu / Customer 14.2
Weighted Lifetime {years) 22.2

iii) Workflow

Therc arc no updates to the workflow for RHER.
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iv} History, Ramp-Up Strategy and Milestones

The following qualitative RHER Developments have occurred from program inception
through February 28, 2013:

e Selected a rebate vendor, Helgeson Enterprises, Inc., to implement the rebate
processing.

e Began marketing and outreach cfforts to provide information to HVAC
contractors allowing them to educate their customers about our rebates.

+ Contacted supplicrs in the region to gather information on the existing local
market and to provide information on our rebate program and the expected impact
on their sales

e Launched RIHER on April 1, 2011.

e Launched a general consumer outreach campaign

o [Expanded the HVAC contractor outreach efforts to provide tabling sessions at
HVAC cquipment supplicrs throughout the region.

o [niate 2011 and carly 2012, PGW undertook additional market rescarch and
updated data on measure costs in an ceffort to understand and address program
under subscription. This additional analysis lead to PGW increasing rebates for
high-efficiency furnaces from $250 to $500, and rebates for high efficiency
boilers from $1,000 to $2,000 in February of 2012,

¢ Launch of CIRI (September 2011) and HECI (September 2012) provided
additional opportunities for RHER-eligible projects. Marketing materials were
updated as a result.

* On November 19, 2012, AHRI changed its testing requirements for modulating
condensing residential boilers, which resulted in lower AFUE ratings making
products ineligible for PGW rebates. PGW informed its contractor network of this
change and instituted a grace period so that any down-rated boilers purchased
before December 31, 2012 would be approved. This product down-rating
negatively affected the RHER program, as contractors who had preferences for
specific boilers may have been hesitant to switch to new products. A local boiler
manufacturer that offcred a company rebate in conjunction with RHER, a major
sales tool, became incligible.

e Updated 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.

v) Target Market and Program Eligibility

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

Through February 28, 2013, PGW has provided 225 boiler rebates and 382 furnace
rebates. PGW also provided 346 thermostat rebates, which are only available with the
purchasc of a premium-efficiency furnace or boiler. The positive response to thermostats
(57 % of valid applications) was better than anticipated. Figure 4 shows how Rebate
activity has progressed over time.

Figurc 4 - RHER Rebates Issued by Month (Inception through Feb 28, 2013)
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Figure 4 clearly shows an increasing trend in rebates issued, with spikes in activity during
the heating season {generally October through April). The number of heating system
rebatces issued in the first six months of FY 2013 (September [, 2012 through February
28, 2013) is now over twice the amount issued in the same period a year before, up
146%.'3 The percentage of rebates going o boilers has also been increasing steadily,
going from 17% of rcbates issued in FY 2011 to 41% so far in FY 2013.14

In FY 2014 PGW will explore the potential benefits of offering new prescriptive
equipment rebates, such as standalone rebates for top-tier programmable thermostats and
combi-boilers (which provide both space and domestic water heating) Additionally, in the
coming months PGW plans to establish a process for providing incentives for custom
measures that save natural gas but are currently not covered under the RHER program.
Customers would need to prove to PGW that the custom measures save natural gas and
pass PGW’s cost-cffectiveness tests, after which PGW would provide an incentive offer
calculated in a similar way to the CIRI program. This custom track is a way to fill 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.

13 273 rebates were issued so far in FY 2013, compared to 111 in the first six months of FY 2012,

14 PGW had previoushy estimated a mix of 50% furnaces and 50% boilers.

39



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

Table 22 - Projected Rebates for FY 2013 to FY 2015 by Equipment Type

Fiscal Year (re"":g::ing) 2014 2015 | 2013-15
Natural Gas Furnace 117 667 667 1,450
Natural Gas Furnace w/ ECM 58 333 333 725
Natural Gas Boiler 175 1,000 1,000 2,175
Programmable Thermostat 210 1,200 1,200 2,610

vii) Incentive Strategy

Existing rebate incentive levels for the high efficiency furnaces and boilers were doubled
from $250 and $1,000, respectively, to $500 and $2,000 to account for extremely low
participation rates to date and a refined economic analysis of the local incremental
measure and installation costs. The following table shows the current rebate schedule.

Table 23 - 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 (w/ electronic ignition) $2,000
Programmable Thermostat 16 $30

PGW anticipates maintaining this rebatc schedule through FY 2014, PGW will continue
to perform periodic reviews of the rebates being offered and may change the types of
measures covered, the minimum efficiency level required, and/or the rebate amount
based on changing market conditions.

The Federal Department of Energy had issued a rule that would have raised the minimum
efficiency standard of furnaces in the Northern U.S. region, including Pennsylvania, to
90% AFUE. PGW’s rebate program is based on cncouraging customers to move from
the existing baseline cquipment, which is currently 80%, to the targeted high-efficiency
cquipment. As such, if the equipment baseline did shift from 80% to 90%, PGW'’s rebates
would have to be re-examined and restructured accordingly. However, the DOE has
retracted the proposcd rule as part of a settlement with the APGA. The DOE will
reconsider and restate their proposal through a full review process to begin sometime in
the future, PGW will continue to monitor these developments and update the RHER

15 Furnaces that have fans driven by Brushless FFan Motors (BFMs) provide significant electricity savings. However, as
a natural gas wility, PGW is unable to provide any additional incentives for measures that purcly save clectricity,

mMuy only be claimed with an accompanying furnace or boiler rebate
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program accordingly. However, all current program designs will be maintained in current
states for the time being.

viii) Roles and Responsibilities

There are no updates to roles and responsibilitics

ix) Marketing Strategy

PGW, in coordination with the implementation consultant and the program contractor,
has crafted a marketing plan that targets equipment manufacturers, distributors,
installation contractors and retailers/vendors to make the high-efficiency equipment
available for purchase. Engineers and contractors have been encouraged to recommend or
specify the choice of high-efficiency equipment to customers making purchases of gas
appliances and heating equipment. Based on the experience of other gas utility rebate
programs, contractor outreach is the most effective strategy for increasing customer
demand for high efficicncy gas equipment via rebates. PGW will utilize this strategy as
the primary tool to promote awareness of the RHER. However, additional consumer
marketing activitics will continue to be ramped up, as discusscd above.

Additionally, as discussed in section XI below, PGW has engaged a third-party firm to
perform an impact evaluation and market study related to the RHER program
performance. This evaluator performed interviews with customers who received rebates
and contractors who installed RIER cquipment for customers. The survey results both
helped PGW assess effective marketing activities and opportunities for improvement.
Initial takcaways include:

e The program is very popular with both customers and contractors and was a major
factor in the decision for customers to choosc the highest cfficiency equipment.

e Incentive levels were high enough to make a significant reduction in the
incremental costs for the project.

o Inamajority of cases, contractors were the primary source of information for
PGW rebates. This affirms that our outreach to contractors and supply houses has
been a good use of resources. PGW seeks to build upon these contractor
relationships by offering trainings and sales tools for pitching high efficiency
equipment and completing the application process.

e  While contractors were the primary information source, they took a somewhat
passive role regarding rebate submissions. Customers often filled out the
application on their own. PGW fecls that if contractors were more engaged and
ensured customers had all of the documents and information required, there would
be fewer rejections. PGW will be communicating with and training contractors for
how to fill out applications.
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o Customers would like to hear from an objcctive source about how much money
efficient heating equipment would save compared with standard models based on

their housing type. PGW is exploring providing these estimatcs or linking to other

organizations like ENERGY STAR® that have provided this analysis.

¢ Customer awareness of the program from non-contractor sources was low, and
PGW is determining ways in which to raisc general awarceness of the program. By
raising the gencral awareness 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.

¢ Additional recommendations were given for making the application and rcbate
process more customer-friendly, which PGW is working on addressing,

x) Coordination with other Programs

Program/Organization

Descriptian of Coordination

EnergyWorks Residential

Through the EnergyWorks program, the City of
Philadelphia and the five surrounding counties offer
low-interest financing products specifically for
weatherization work. The residential program offers
rebates for the home energy audit, financing as low
a8 .99%, and a free final inspection to ensure high-
quality installations.

There could be a good fit between the EnergySense
programs, which offer up-front incentives to buy-
down the costs and shorten payback terms of
projects, and EnergyWorks programming, which
offers low-interest financing. Any actual funding
partnerships would be based on an individual
project basis. FHlowever, at a minimum, there is
currently cross-promotion between the two
programs, Both cite the others’ resources as
additional assistance available to eligible projects.
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Program/Organization Description of Coordination

The existing oil-to-gas program identifics a niche
market of customers currently considering a natural
gas heating equipment purchase, without any
regards to efficiency. By allowing the rebate
programs to be used in conjunction, PGW is able to
effectively and efficiently serve the EncrgySense
RHER primary purpose: 1o convince customers
currently in the market for natural gas heating
cquipment to purchase the most energy-efTicient
models possible, rather than the inefficient and
cheaper models they may otherwise sclect.

PGW Oil-to-gas Rebate
Program

xi) Evaluation, Monitoring, and Verification

Quality Assurance

PGW has hired a irm to perform on-site verifications of 3% of the customers that
reccived a rebate incentive to ensure the cquipment installed matched the equipment
listed on the rebate application. Eleven (11) verifications were performed during the
cvaluation period. PGW is also currently undertaking a second round of equipment
verifications beginning in April, 2013. [n addition to random sclections, PGW may
request on-site verifications in circumstances where a landlord has submitted multiple
claims for a multi-family property.

Data Collection

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

Reporting
There are no updates to reporting for the RHER.

Evaluation

The first impact evaluation is currently being performed and should be completed by the
end of calendar year 2014. The start date for this program cvaluation had been pushed
back from initial plans in order 1o capture a larger, more useful sample size of program
aclivily. Accounts that received rebates between April 1, 2011 and August 31, 2012 will
be evaluated, and their usage history for one year after the heater installation will be
measured. Section 1X above provides preliminary results already under consideration for
immediate program improvements.
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C. Commercial and Industrial Retrofit Incentives Program
i) Program Description

The Comimercial and Industrial Retrofit Incentives Pregram (CIRI) promotes natural gas
energy cfficiency retrofit investments by PGW’s multi-family residential, commercial,
and industrial customers. The program provides technical assistance and customizcd
financial incentives for cost-cifective gas-saving investments including high-c{ficiency
heating system replacements, improved sysiem controls, and building thermal
performance enhancements. The program also assists participants in arranging {inancing
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 encrgy efficiency retrofit projects.

» Make comprehensive energy-cfficiency retrofit affordable by combining
customized financial incentives with third-party financing to provide
participating customers with immediate positive cash flow.

e Promote a better understanding of energy efficiency options available to
PGW’s nonresidential customers.

CIRI seeks to convince facility managers, department heads, and financial officers to
conduct audits of their facilities and identify cost-effective 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 energy
cfficiency opportunitics in multi-family buildings. As the program ramped-up additional
commercial and industrial customer classes have been targeted.

ii} Costs, Savings, and Benefits

While no CIRI projects have been comipleted as of February 28, 2013, there are currently
two multifamily projects underway, two additional incentives offers awaiting customer
acceptance, and three forthcoming application projects under analysis. Variances between
program targets and actuals are addressed below.

The following table provides the costs incurred since program launch.



Table 24 - CIRI Impacts from Inception to February 28, 2013

Actual Results
{inceptionto 2/28/2013)

PARTICIPATION
Applications 14
Analyses/Audits 6
Customers with Installations -
COSTS

Measure Installation Costs 5-
Administration and Management $-
Marketing and Business Development $-
Contractor Costs $62,364
On-site Technical Assessment
Evaluation S-
Utility Costs $62,364
Participant Costs 5
Total 562,364

SAVINGS

Net Annual BBtu -
Net Lifetime BBtu -
Net Annual MMBtu / Customer n/a
Weighted Lifetime (years) nfa

A primary purpose of the CIRI program is to identify Commercial & Industrial property
owners who are considering upgrading their building’s energy performance and to
encourage them to install a comprehensive array of measures that will result in the
greatest, most cost-effective reduction of natural gas usage.

Much of the development of this pipelinc of projects is outside of PGW’s control. PGW

will actively pursue all communication and marketing opportunities to engage the scctor,
however it is incumbent upon the property owners themselves to determine, at their own
timing, the scope of their potential projects and whether or not to proceed.

PGW cannot control when projects will progress; instead the Company aims to capture
viable projects at the appropriate points in their development timelines to enhance
maximum program success. Additionally, PGW has found that projects may take onc
year or longer from the time the owner expresses interest in CIRI to the time when they
submit an application or begin the project.

As is the case with other PGW DSM programs, variance between budgets and actual
spends represents a significant portion of activity essential to achieving the overall energy
usage reduction goals set forth in the Company’s approved plans. Accordingly, PGW
may scek approval to add this unspent funding to increase the FY 2015 CIRI budget,
thereby allowing sufficient time to identify and address the issucs that prevented PGW
from realizing the originally planned pace of activity.
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Projections
The program aims to serve 27 customers in FY 2014, with associated annualized gas

savings of 1 1.7 BBtu, or 433.3 MM Btu/customer. The program is projected to cost

$745,953 in FY 2014.

Table 25 - Projected CIRI Impacts for FY 2014

Projected
(FY 2014)
PARTICIPATION

Applications n/a
Analysis/Audits

Customers with instailations 27

COSTS
Measure |nstallation Costs $513,333
Administration and Management 5-
Marketing and Business Development $50,000
Contractor Costs $85,555
On-site Technical Assessment 5-
Evaluation 582,806
Utility Costs $745,953
Participant Costs $456,296
Total $1,202,249
SAVINGS

Net Annual BBtu 11.7
Net Lifetime BBtu 187.2
Net Annual MMBtu / Customer 4333
Weighted Lifetime (years) 16.0

iii) Workflow

There is no update to the workflow for CIRI.

iv) History, Ramp-Up Strategy and Milestones

When CIRI launched in FY 2012, PGW specifically targeted customers who were most

likely to proposc multi-family projects. This customer base was reached primarily
through organizations that service the multi-family building owners. The first step of
which was identifying multi-family property owners in Philadelphia, and the potential
projects that are alrcady in development. To that end, PGW worked dircctly with the
Pennsylvania Housing Finance Agency (PHFA).

In FY 2013, PGW has continued its coliaboration with PHFA to identify multi-family
building owners with potential projects, and has expanded the program marketing to
includc all cligible customer classes. PGW’s marketing and partnerships in FY 2013
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focused on identilying projects through building service providers, business and trade
associations, and direct communications with property owners.

PGW continued to experience difficulty in identifying eligible projects with committed
property owners, The reasons included property ownership arrangement and funding
availability. PGW has found that often property owners arc reluctant or unable to proceed
with comprehensive retrofits, even if incentives are available to buy down project costs.
The primary hurdle is the high upfront costs. Even though the incentives can make an
impact and the projects will ultimately result in significant savings over the long term,
many owners are either unwilling or unable to assume loans or have loans in place
preventing them from assuming additional debt.

To date, PGW has received fourteen applications, including nine from multi-family
facilities building owners, four from commercial building owners, and one from an
industrial butlding owner. Among these applications, only five were moved to the final
stages of analysis. The remaining applications were not advanced for several reasons. The
most common reason was that applicants were only interested in installing a single
measure, and were unwilling or unable to expand their project scopes. In these cases the
applicants were ruled ineligible duc to the CIRI comprehensive retrofit project
requirement.!7 In three other cascs, the applications were rejected becausce the customer’s
rate class was DSM ineligible.

Table 26 — Current CIRI Project Activity

Current CIRI Project Activity
{Inception to February. 28, 2013)

Committed Projects

Committed Projects 2

Committed Incentives $126,300

Projects Awaiting Customer Commitment

Expected Projects 2

Expected Incentives $25,600

To date, PGW has received signed incentive agreements from two building owners {or
projects that are currently underway, and has offered incentives to two additional muiti-
family building owners. The incentive agreement is a contract between PGW and the
building owner that commits CIRI funds to a project based on a mutually agreed upon
project scope. The two projects that PGW has exccuted incentive agreements with are
multi-family buildings; onc affordable housing and one market rate. As of February 28,
2013, PGW has two outstanding incentive agreements awaiting final customer approval.
Both of the outstanding agreements arc for projects in multi-family, affordable housing
buildings.

17 For instances of single measure projects, PGW is working on expanding the CIER program to handle custom
measure applicaitons.
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To overcome the challenges above, PGW plans to pursue paths to drive higher
participation in FY 2014, First, it will conduct broad awareness campaigns to high-usage
building owners and service companics that work with building owners to reduce energy
usage. Sccond, PGW will conduct narrowly targeted outreach to promising leads for
retrofit projects that are already planned and partially or wholly funded. In these cascs,
PGW will seek to act as bridge funding, or seek to push building owners to invest in
additional measures for planned retrofit projects. This targeted approach led to onc of the
expected CIRI projects, and is expected to net additional projects from the same
customer. PGW expects these combined approaches to drive participation in FY 2014,

v) Target Market and Program Eligibility

Multi-family, commercial, industrial customers of PGW will be eligible for the program.
This includes both firm heating and firm non-heating customers.

vi) Target End-use Measures

The measures will be customized for each project. Typical examples include heating
system retrofits, domestic hot water system retrofits, and shell improvements.

vii) Incentive Strategy
PGW has revised its incentive payment structure to allow customers to assign the
incentive award over to their contractor who performed the work. This design was added
as a sales tool for contractors to use, allowing them to reduce the up-front costs to
customers by deducting the amount of the incentive from the project quote. This change
was made after hearing of the success of the practice in other DSM programs.

CIRI will provide custom incentives for the natural gas portion of the retrofit projects and
may connect projects to other available financing and incentives for the electric portion
of the project. There are no updates to the upfront incentive that PGW plans to offer.

Financing
PGW will continue to explore all possible oplions for sccuring financing assistance
through EncrgyWorks low-interest loan programs.

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

ix) Marketing Strategy

Per the FY 2011 and FY 2012 Implementation Plans, PGW actively sought to identify,
assist, and accept eligible multi-family retrofit projects; however this effort faced the
aforementioned challenges,
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Through its partnerships with EnergyWorks, and PHFA, PGW will seek to continue to
identify affordable housing, multi-family facilities that could be ideal candidates for
efficiency retrofits. Many of these properties had audits conducted through funding from
the American Recovery and Reinvestment Act, paid for by PHFA. PGW conducted direct
outreach to the owners of many of these properties.

For ongoing program marketing, PGW has crafted a marketing plan similar to the RHER
program that targets equipment manulacturcers, distributors, retailers, architects,
cngineers, and installation contractors. The decision to market primarily to these groups
is based on the experience of other gas utility rebate programs which found that
contractor outreach is the most effective strategy for increasing customer demand for
high efficicney gas equipment via rebates.

From the program’s inception, PGW has conducted direct outrcach to building and
business owners that might be interested in CIRL. This occurred through targeted cmails
and calls, and also through presentations to membership-based trade organizations and
business associations. Examples of such organizations include the PennDel Affordable
Housing Management Association, the Building Industry Association, and the West
Parkside Business Association. PGW plans to continue conducting outreach to
contractors through these and similar organizations by scheduling co-sponsored events
and presenting at membership mcetings.

x) Coordination with other Programs

Program/Organization Description of Coordination

The Philadelphia regional EnergyWorks program currcntly
provides low-interest financing for both residential and
commercial/industrial sized energy-cfficiency projects.
PGW will continue discussions with EnergyWorks
representatives regarding a potential partnership in which
PGW'’s EnergySense would provide up-front financial
assistance to make projects viable and EncrgyWorks would
provide low-interest financing to initially fund the projects.

EnergyWorks

PHFA currently provides funding assistance for multifamily
residential encergy-cfficiency projects through their Smart
Rehab program. The overlap between PHFA’s Smart Rehab
and PGW’s CIRI presents a significant coordination
Pennsylvania Housing opportunity.

Finance Authority (PHFA)
PHFA also administers federal funding through the Low
Income Housing Tax Credit program. Many affordable
housing facilitics use this funding for building upgrades,
including energy cfficiency measures.
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Program/Qrganization Description of Coordination

The City of Philadelphia currently provides scveral smail
business funding assistance programs, including for energy-
The City of Philadclphia efficiency projects. PGW will attempt to identify
opportunities for partnership with the City’s existing
programs.

Currently, a federal tax deduction is available to certain
owners or designers of new or existing commercial buildings
Federal Tax Deductions and | See below link for further details:

Credits
http://www 1 .cere.energy. gov/buildings/tax _commercial.htm|

xi) Evaluation, Monitoring, and Verification

Quality Assurance

An on-site inspection will be performed on every project. The inspection may be
performed both during and after the installation, since some larger projccts 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.

Data Collection
There is no update to data collection for CIRI

Reporting
There is no update to reporting for CIRI.

Lvaluation

In accordance with the general evaluation plans for the Demand Side Management
(DSM) Portfolio, a third-party contractor will perform in-depth evaluations every iwo
years. The first evaluation for the CIRI is scheduled for FY 2014
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D. Commercial and Industrial Equipment Rebates Program

i) Program Description

The Commercial and Industrial Equipment Rebates Program (CIER) issucs prescriptive
rebates on premiwm efficiency gas appliances and heating equipment to increase the
penetration of these measures in the facilitics of PGW’s commercial, industrial, and
multi-family customers. The CIER program launched September I, 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 of
purchase of commercial and industrial sized gas heating equipment

¢ Incrcase consumers’ awareness of the breadth of energy efficiency opportunities
in their homes

» Strengthen PGWs relationship with customers as a partner in cnergy efficienc
g y

s 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 usc a certified contractor to install the premium cfficiency

equipment and receive cash rebates to offset most of the incremental cost of the higher
efficiency equipment.

ii) Costs, Savings, and Benefits

As of February 28, 2013, CIER has received 6 valid applications and 2 invalid
applications, and issued incentives totaling $57,900.
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Table 27 - CIER Impacts from Inception to February 28, 201318

Actual Results
{Inception to 2/28/2013)
PARTICIPATION

Valid Equipment Application5|9

Invalid Equipment Applications

Total Equipment Applications

COSTS
Customer Incentives 557,900
Administration and Management S0
Marketing and Business Development $3,252
Contractor Costs $37,204
Inspection and Verification S0
Evaluation 50
Utility Costs 598,356
Participant Costs2" $13,001
Total $111,357
SAVINGS

Net Annuzl BBtu 39
Net Lifetime BBtu 96.7
Net Annual MMBtu / Customer 351.7
Weighted Lifetime (years) 25

Program Costs
PGW spent slightly over $37,000 on fixed contractor costs for CIER over this reporting

period, slightly under budget. Variable costs for marketing and customer incentives were
much lower than budgeted.

Program Cost-Effectiveness to Date

As of February 28, 2013, CIER achieved positive TRC net benefits with a present value
of $363,878 (in 2009 dollars), a TRC BCR of 4.93. The Gas Encrgy System saw net
benefits with a present value of $374,570 (in 2009 dollars), a BCR of 5.58.

Projections

The program aims to serve 250 customers in FY 2014, with associated annualized gas
savings of 19.9 BBtu, or 76.6 MMBI{u/customer. The program is projected 10 cost
$567,539. The following table shows a detailed breakout of participation, costs, and

savings.

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

19 Applications may cover more than one picee of equipment.

20 Incremental cost of equipment and installation not covered by PGW rebate.
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Table 28 - Projected CIER Impacits for FY 2014

Projected
(FY 2014)
PARTICIPATION
Valid Applications 250
Invalid Applications nfa
Total Applications n/fa
COsTS
Customer Incentives $365,588
Administration and Management $-
Marketing and Business Development $82,265
Contractor Costs $109,686
inspection and Verification $10,000
Evaluation $-
Utility Costs $567,539
Participant Costs $132,607
Total $700,146
SAVINGS
Net Annual BBty 19.9
Net Lifetime BBtu 316.1
Net Annual MMBtu / Customer 76.6
Weighted Lifetime (years) 15.9

iii) Workflow

There arc no updates to the workflow for CIER.

iv) History, Ramp-Up Strategy and Milestones

The fotlowing qualitative CIER Developments have occurred from program inception
through February 28, 2013:

Selected a rebate vendor, Helgeson Enterprises, Inc., to implement the rebate
processing.

Began marketing and outreach efforts to provide information to HVAC
contractors, energy management consultants, and commercial kitchen designers,
allowing them to educatc their customers about PGW’s rebates.

Contacted suppliers in the region to gather information on the existing local
market and to provide information on our rebate program and the cxpected impact
on their sales

Launched CIER on September 1, 2012,

Expanded the HVAC contractor outreach vendor’s scope of services to also
address CIER equipment rebates.
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v) Target Market and Program Eligibility

There arc no updates to program eligibility.

vi) Target End-use Measures

The CIER is primarily designed to provide incentives for high cfficiency, commercial-
sized natural gas boilers and high efficiency, natural gas powered commercial kitchen
appliances. Through February 28, 2013, PGW has provided 11 high efficiency boiler
rebates and no commercial food service rebates. The boilers for which rebales were
issued all had a thermal cfficiency greater than 90%, and had an average capacity over
1,000 kBtus/hr.

In the coming months, PGW plans to establish a process for providing incentives for
custom measures that save natural gas and are currently not covered under the CIER.
Customers would fill out an application detailing the equipmeni characteristics, costs, and .
savings potential. PGW will review the savings calculations and work with the customer
to make sure a realistic savings estimale is reached, similar to the way in which CIRI
projects are handled. After establishing the measure characteristics, PGW will screen the
measure for cost-effectiveness, and will only move forward with measures that pass the
Total Resource Cost test. For measures that are deemed cost-cffective, a custom incentive
will be offered to the customer, which will be less than the value of gas benefits and
cqual to the lesser of fifty percent (50%) of the incremental costs, or buying the payback
of the project to two years.

After the customer installs the equipment, and PGW verifies the installation, the customer
would receive a rebate from the CIER program. This custom track is a way to fill in the
gaps left by single-measure applications to CIR|I, as well as develop new potential
prescriptive rebates. Examples of custom projects include complex controls, combined-
heat and power (CHP), industrial gas applications, or any other application that uses
natural gas and is not covered by prescriptive rebates.

vii) Incentive Strategy

Fixcd rebates will be used to streamline program delivery and incrcase customer
participation. Rebates covering approximately 80% of the incremental cost of premium-
efficiency equipment will be offered to customers to help offset the barriers that the
higher costs of the more cfficient equipment often pose. Duc to the complex nature of
commercial and industrial equipment installations, PGW will allow customers to apply
for up to three rebates per-cquipment type per-account on the rebate form, and will
manually approve accounts for additional equipment rebatcs when necessary.
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Under the rebate schedule that was devised for the program launch, only high-efficiency
boilers and commercial food service equipment measures will be incentivized. The
following table shows the current list of eligible efficiency measures and their incentives.

Table 29 —Current Measures in CIER

. N_Iéasure:N_ame ' iMinimum Efficiency Rebate Amount
Boiler, Hot Water (300 s MBH < 2,500} 90% Thermal Efficiency (Et} 52,900 - 8,400
Boiler, Hot Water (300 £ MBH < 2,500} 85% Thermal Efficiency (Et) $800-56,300

Commercial Gas Fryer (Large Vat) ENERGY STAR® $1,200

Commercial Gas Fryer ENERGY STAR® $1,000
Commercial Gas Convection Oven ENERGY STAR® $500
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} $25

In order to encourage wider participation in the program, PGW will also offer customers
with cfficient commercial-sized boilers that arc larger than the prescribed scope to apply
to for a rebate. Customers that installed equipment larger than 2,500 MBH, will be
provided with two options: 1) receive a rebate equal to the amount provided for a 2,500
MBH piece of equipment; or 2) complete a worksheet providing usage and cost
information for the efficient boiler, and a standard-efficiency model of the same size. As
discussed in the previous section, PGW also anticipates the creation of a custom measure
track that will calculate incentives in the same manner as the CIRI program.

PGW plans to maintain this rebate schedule through FY 2014, PGW will continue to
perform periodic reviews and may change the types of measures covered, the minimum
efficiency level required, and/or the rebate amount based on changing market conditions.

viii) Roles and Responsibilities

There are no updates 1o roles and responsibilities.
ixX) Marketing Strategy

PGW has crafied a marketing plan similar to the RHER program that targets equipment
manufacturers, distributors, retailers, archilects, engineers, and installation contractors.
The decision to market primarily to these groups is based on the experience of other gas
utility rebate programs which found that contractor outreach is the mosi cffcctive strategy
for increasing customer demand for high efficiency gas equipment via rebates.

PGW engaged these markets by individual outreach through email, mail and calls, and
through relevant member organizations and associations. Examples of such organizations
includc the Mechanical Sheet Contractor Association, the Plumbing Heating and Cooling
Contractors Association, and the American Socicty of Heating, Relrigeration and Air-
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Conditioning Engincers (ASHRAE). PGW plans to conducting outreach to contractors
through the organizations by scheduling co-sponsored events and presenting at
membership meetings.

In addition to outreach through trade associations, PGW has also contracted with a
communications outrcach vendor to reach contractors through supply houses. For the
remainder of FY 2013 and in FY 2014, this firm will ramp-up outreach to contractors at
supply houses that sell measures included under CIER.

Although it is not proven to be as cffective as outrcach to contractors, PGW will also
conduct direct outreach to commercial property owners and facility engineers. This
outreach will be conducted through direct mail and email communications, participation
in expos such as the Greater Philadelphia Facility Maimtenance expo, and networking
through trade associations,

x) Coordination with other Programs

Program/Organization Description of Coordination

PGW will seek to coordinale with the existing
EnergyWorks Commercial & Industrial cnergy-
EnergyWorks efficiency programming, as administered by the
Philadelphia Industrial Devclopment Corporation
and The Reinvestment 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 FY 2012.
This partnership has allowed PGW to stay up-to-
date with ENERGY STAR activities, and will allow
it to be included in its national registries of rcbates
and incentives,

ENERGY STAR®

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

PGW will also scek to identify and coordinate with
any other existing energy-efficiency programs in
Philadelphia scrving over-lapping markets.

Other cxisting energy-
cfficiency programs

xi} Evaluation, Monitoring, and Verification

Quality Assurance
PGW will monitor the ongoing progress of the program and work closely with CSPs to
provide the highest possible service to its customers. PGW will track rebate application
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data and provide regular impact cvaluations that will be supplemented by more in-depth,
biennial process evaluations performed by a third-party evaluator. To insure that
measures arc installed correctly, rebates must be signed by certified contractors.

PGW is engaging an inspector o conduct on-site verifications for 25% of the commercial
boiler installations, and 10% of the commercial food service installations. PGW expects
to perform onsite verification for all custom applications. Different verification levels
were cstablished because the commercial boiler installations are frequently more
complicated, and result in significantly higher rebates. The inspector will check to ensure
that the equipment that the customer included on the rebate application matches what was
installed in the building. As of February 28, 2013, no verifications were performed.

Data Collection

PGW s rebatc processor maintains a real-time database of rebate activity. PGW collects
program activity from its rcbate 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 CIER program.

Evaluation ‘

In line with cvaluation activities performed in the past for the CWP and planned for the
ELIRP, the program will undergo an in depth process evaluation every two years. As part
of the initial program development, PGW will work with the selected third-party
cvaluator to cstablish the methodology and goals of the process evaluation. Initial
objectives include:

e Verifying encrgy savings and associated costs

e Assessing market attitudes towards the program, including contractors,
customers, and efficient cquipment suppliers

e Mecasuring the cffectiveness of current program design, marketing, and service
delivery

The first impact evaluation for the CIER program is scheduled for FY 2015,
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E. High Efficiency Construction Incentives Program

i) Program Description

The High Efficiency Construction Incentives Program (HECI) promotes natural gas
cnergy efficiency in the new construction and gut rehab markets, both for residential and
non-residential ncw construction projects. The program provides technical assistance and
prescriptive financial incentives for projects that go beyond building code. For
commercial projects, incentives increase for projects the more a project saves natural gas
compared to the code baseline. The program has the following objectives:

» Save natural gas through cost-effective energy efficiency new construction
and gut rehabilitation projects.

e Promote a better understanding of energy cfficiency options available in
the new construction and gut rehabilitation markets.

HECI seeks to convince homebuilders, building owners, engineers, architects, and
contractors lo 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 “[irst-
come, first-serve™ basis, providing technical assistance and incentives for reaching a
certain level of efficiency. PGW has hired a CSP to assess the project plans and verily
that the project meets program cligibility requirements, helping the customer along the
way to reaching the program requirements and go further if possible. PGW provides the
financial incentive to the customer upon the completion of the project.

ii) Program Staging

Like the rest of the country, activity in the construction market in Philadelphia has been
severcly slowed by the lingering recession. New construction activity across all scctors
has stayed well below pre-recession highs, and is still well below levels seen when the
original projections for this program were made. However, as the economy’s slow
recovery gathers strength, the new construction and building rehabilitation market will
most likely follow. Due to the uncertainty for this market in the coming years, PGW is
approaching the start of HECI with a “pilot program” mentality. PGW believes that the
initial budget proposed in this plan will be sufficient to meet needs for the current market,
and that important groundwork can be laid down with major market actors in advance of
higher activity levels later. Looking forward, PGW believes it will be important to have
the ability to quickly ramp up if and when the Philadelphia construction market resurges.
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iii) Costs, Savings, and Benefits
At the end of February, HECI had received 10 applications, had three applications

withdrawn or rcjected, and has committed to providing an incentive totaling $27,210 for
one project.

Table 30 - HECI Impacts from Inception to February 28, 201321

Actual' Results
{Inception to 2/28/2013)
PARTICIPATION
Applications Received 10
Applications Withdrawn or Rejected 3
Approved Projects 1
COSTS
Customer Incentives S0
Administration and Management $0
Marketing and Business Development $a
Contractor Costs $ 42,420
Inspection and Verification S0
Evaluation 50
Utility Costs $42,420
Participant Costs22 $0
Total $ 42,420
SAVINGS
Net Annual BBtu
Net Lifetime B8tu +]
Net Annual MMBtu / Customer
Weighted Lifetime (years) nfa

Program Costs
PGW spent slightly over $42,000 on HECI over this reporting period, and has

commitments for $27,210 of incentives for projects not yet completed. Together, fixed
costs for Administration and Management as well as additional Contractor Costs were
higher than cxpected due to program ramp up. Variable costs for marketing and customer
incentives were much lower than budgeted. Overall, non-incentive costs still remain
below levels budgeted for in the FY 2013 Implementation Plan.

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

22 Ineremental cost of equipment and installation not covered by PGW rebate.
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Program Cost-Elfcctiveness to Date
As of February 28, 2013, HECI has not yet issued any rebates, and is claiming no
savings.

Projections

The program aims to scrve 180 residential units and 12 commereial new construction
projects in FY 2014, with associated annualized gas savings ol 4.3 BBtu, or 22.2
MMBiu/customer. The program is projected to cost $379,]08.

Table 31 - Projected HECT Impacts for FY 2014

Projected:
{FY 2014)
PARTICIPATION
Valid Applications 192
Invalid Applications n/a
Total Applications nfa
COSTS
Customer Incentives $244,680
Administration and Management $-
Marketing and Business Development $20,672
Contractor Costs $108,728
Inspection and Verification 54,028
Evaluation -
Utility Costs $379,108
Participant Costs $61,170
Total 5440,278
SAVINGS
Net Annual BBtu 43
Net Lifetime BBtu 85.4
Net Annual MMBtu / Customer 22.2
Weighted Lifetime {years) 20

iv) Workflow

There are no updates to the workflow for HECL.

v) History, Ramp-Up Strategy and Milestones

The following qualitative HECI Developments have occurred from program inception
through February 28, 2013:

o Selected a technical assessment contractor, ICF Resources, LLC, to provide
services including but not limited to: verifying customers’ project savings claims,
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identifying further savings opportunitics, and cstimating project mcasures’ costs
and savings.

e Began marketing and outrcach efforts 1o provide information about HECI 1o
architects, engineers, and residential and commercial building developers.

e Decveloped a commercial building measure guide that suggests combinations of
measures that may achieve adequate savings to participate in HECI. An
interactive residential developer measure guide was developed, to provide
savings, incremental costs, and incentive estimates based on measure inputs.

» Launched HEC! on September 1, 2012.

* Expanded the HVAC contractor outreach vendor’s scope of services to also
address HECI incentives.

vi} Target Market and Program Eligibility

There are no updates (o program cligibility.

vii) 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. There
will be no specific measures required, but most measures are expected to be either part of
the HVAC system (new equipment, tighter ducts, controls, etc.) or the building envelope
(insulation, air scaling, high-cfficiency windows, ctc.).

Through February 28, 2013, PGW has committed to issuing incentives to a single project
in the amount of $27,210.

viii) Incentive Strategy

The HECI program consists of two types of incentives based on gas conservation
achieved beyond bascline building code: a more preseriptive rebate design for single-
family residential buildings, and a customized incentive design for commercial and
industrial buildings. Both types of incentives will be calculated to cover most of the
incremental costs of the efficiency measures, and to offset additional design costs
incurred to add the efficiency measures to the building plan. Individual incentive amounts
will be calculated based on projected savings for the buildings, as modeled by PGW’s
technical assessment provider.

Single-family homes will be eligible for incentives up to $2,750, depending on the
heating system, for building projected to conserve 20% or more gas beyond the
consumption level resulting from building code. The incentive amount was designed to
address over 50% of the incremental costs for residential new construction projeets in
coordination with heating system rebates offered through RHER. This design is intended
to provide a prescriptive rebate for developers building multiple houses on the same
model. The table below provides the incentives based on healing system.
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Table 32 - Residential HECI Tncentives

Incentives to
Proposed HECI Incentive — Single-Family Residential Builder
(Per-Home)
2 20% more efficient, and includes a 94% AFUE Bailer $2,750
2 20% more efficient, and includes a 94% AFUE Furnace $1,250
2 20% maore efficient, and includes any other heating source $750

Commercial, industrial and multi-family facilities will be eligible for a customized,
sliding-scale incentive based on the level of savings, with a maximum per-project
incentive of $60,000. This design is intendced to incentivize building developers to go
beyond standard energy conservation measures, and seek creative solutions for their
facilities to achicve a high level of encrgy conservation. If efficient equipment that is
incentivized under PGW’s CIER or RHER programs is included in the design, PGW will
include the total rebate for this equipment in its HECI incentive. The savings attributed to
these measures will be excluded from the HECI incentive calculation. Incentives by
savings tier are shown below.

Table 33 - Commercial & Industrial HECI Incentives

Incentives to

. , . Builder

Proposed HEC! Incentive - Commercial and Industrial .

{Per-First Year
MMBtu Saved)

2 5% to < 10% more efficient than code S 5.00

= 10% to < 20% moare efficient than code $13.00

2 20% to < 30% more efficient than code $24.00

> 30% more efficient than code $ 40.00

ix) Roles and Responsibilities

There arc no updates to roles and responsibilities

x) Marketing Strategy

In the HECI program, unlike the CIER or CIRI programs, the property’s end-user is often
not the individual developing the building. As a result, PGW has experienced an even
greater challenge in marketing the program because some developers may not be able to
easily justify the additional investment in high-efficiency measures even when incentives
are available. As a result, PGW has focused its marketing on influencers that can help to
educate deveiopers about the benefits of investing in additional encrgy efficiency
measurcs.

The chicf influencers in this process are the project architects and engineers, PGW’s
marketing plans emphasize outrcach to architects and engineers, through direct
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communications, presentations at firms, and outreach through organizations. Through the
end of FY 2013 and into FY 2014, PGW plans to conduct expanded outreach 1o these
groups through organizations like the Architects Institute of America (AIA), Philadelphia
Chapter, and the American Society of Heating, Refrigeration and Air Conditioning
Engineers.

In addition to outrcach to scrvice providers, PGW also began targeting residential and
commercial developers. This outreach included targeted, direct outreach basced on
projects identified through PGW’s partnership with PHFA, or through news articles.
Additiona) outreach was conducted through real cstale associations and organizations:
devoted to green building. PGW presented its program to members of the Building
Industry Association (BIA) and the Delaware Valley Green Building Council (DVGBC).
Among these trade organizations, conducting outreach to members of DVGBC will yield
the greatest return, as developers that are members are already aware of the benefits of
energy efficient building, so PGW’s communications can focus on the incentive program.

Through the end of FY 2013 and in FY 2014, PGW will expand its targeted outrcach to
developers through knowledge of approved developments. PGW will also deepen its
relationships with the tradc organizations listed above, and seek out new organizations
and associations with members involved in the construction of single family, multifamily,
commercial, and industrial buildings.

xi) Coordination with other Programs

Program/Organization Description of Coordination

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

PHFA also administers federal funding through the
Low Income Housing Tax Credit program, which is
awarded twice a year. Many alfordable housing
organizations use this funding 1o develop new
facilities. PGW will conduct outreach to the
recipients, from a list provided by PHFA, to offer
additional funding to the recipients’ projects.

PGW will collaborate with the DVGBC to

Pennsylvania Housing
Finance Authority (PIHFA)

Delaware Valley Green participate in the national’s recognized Greenbuild
Building Council 2013 conference, which will be held in
Philadelphia.
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Program/Organization Description of Coordination

PGW will also scek to identify and coordinate with
any other cxisting encrgy-cfficiency programs in
Philadelphia serving over-lapping markets.

Other existing energy-
cfficiency programs

xii) Evaluation, Monitoring, and Verification

Quality Assurance

On-site inspections will be performed on a subset of projects. The inspection will occur
after PGW receives notice that the facility has received its Certificate of Occupancy
(CO), or if no CO was required, then the facility development must be completed with
gas service turned on. The inspections will be based on a list of efficiency mcasures
provided to PGW’s technical assessment provider, to confirm that the measures werc
installed and consistent with the pre-construction application,

Post-construction inspections will occur in all commercial, industrial and multi-family
properties, and 10% of all single-family residential properties. This differential is a result
of the higher incentives and more sophisticated installations in commercial, industrial and
multi-family facilitics. The inspections will allow PGW to validate that the correct
equipment was installed.

Data Collection

PGW will collect and store information provided by potential customers on applications.
Information that will be collected through applications and stored in the DSM database
includes:

o Customer information such as name, organization, and contact information.

e Anoverview of the potential project including the planned efficiency
improvement measures, building plans and schedules including mechanical and
plumbing, cut sheets for all natural gas equipment, performance reports (for
commercial projects, if available).

e Building energy usage model (HERS rating file for residential projects or eQuest
for commercial, industrial and multi-family), detailed input/output report from
building energy model showing base and cfficient cases, and an unmet load hours
report. If the facility does not have an energy model, the developer must complete
a comprehensive worksheet providing all necessary inputs to create a model.

PGW will work with ICF to collect additional details on the premise and potential
measures that make up the project in order to confirm and expand on the information
submitted by applicants. ICF will use this information to estimate the amount energy the
(inished building will use compared to a baseline building.
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Afler a project is completed, an inspector may perform an on-site verification. The data
collected during this inspection and stored by PGW will include:

e Documentation of the project’s costs in the form of [inal invoices;

e Specifics on the installed measures, including the data required by the project
economic and financial analysis tool,

» Copy of the property’s Certificate of Occupancy;

» Information on the quality of the installation and the viability of achieving
projected savings;

o Results from interviews with customers and contractors.

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

Evaluation
In accordance with the general evaluation plans for the DSM Portfolio, a third-parly

contractor will perform in-depth evaluations cvery two years,

The first HIECI cvaluation is scheduled for FY 2015.
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F. Comprehensive Residential Retrofit Incentives Program

i) Program Description

The Comprehensive Residential Retrofit Incentives (CRRI) program will provide
incentives to customers and contractors that perform comprehensive natural gas energy
cfficiency retrofits. The CRRI program has the following goals:

» Save natural gas through cost-cffective residential retrofits.

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

The CRRI program builds on the lessons learned from implementing the ELIRP, which
promotes similar energy efficiency packages among Philadelphia’s low-income
population at no cost through usc of approved CSPs.

ii) Program Staging

Due to the difficulty of launching voluntary retrofit programs, PGW will gradually ramp
up the participation in CRRI. PGW plans to integrate a highly trained contractor network
with financial incentives, streamlined access to financing, and a rigorous QA/QC process.
PGW has already initiated program implementation through the selection of a Program
Administrator and the sclection of five participating Conservation Service Providers
(CSPs) to start the contractor network. The program will begin with a soft-launch in
Spring, 2013, in which the most market-ready CSPs will start offering CRRI program
services to targeted customers. The remainder of FY 2013 will be dedicated to identifying
initial program delivery issues with smaller participant volume, training additional CSPs,
and preparing communication and marketing initiatives for the hard-launch, which is
currently planned for September, 2013. PGW expects to continuc to add contractors and
will build up participation through the lifetime of the program.

iii) Costs, Savings, and Benefits

No costs or savings have been allocated to the CRRI program through February 28, 2013.

Over FY 2013 to FY 2015, the program is expected to provide lifetime net present
benefits of $1.04 million with a benefit-cost ratio (BCR) of 1.11. The program aims to
serve 1,384 projects in FY 2014, with associated annualized gas savings of 35.6 BBtu, or
25.7 MMBtu/customer. The program is projected to cost $2,654,597 in FY 2014, The
following table shows a detailed breakout of participation, costs, and savings.
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Table 34 - Projected CRRI Impacts for FY 2014

Projected
(FY 2014)
PARTICIPATION
Analyses/Audits 3,955
Customers with Installations 1,384
COSTS
Measure Installation Costs $2,174,597
Administration and Management $-
Marketing and Business Development $150,000
Contractor Costs $280,000
Inspection and Verification $50,000
Evaluation 5-
Utility Costs $2,654,597
Participant Costs $2,254,980
Total $4,905,577
SAVINGS
Net Annual 8Btu 356
Net Lifetime BBtu 747.2
Net Annual MMBtu / Customer 25.7
Weighted Lifetime {years) 21.0

iv) Workflow

The following steps outline how a customer will participate in CRRL

o A customer enters CRRI either by a contractor signing up a customer directly, ot
through a central program hub to be established and managed by the Program
Administrator.

¢ The CSP then contacts the customer to schedule and perform the initial energy
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 financing options available. PGW is currently working with the program
CSPs in developing an audit subsidy model in which PGW, the CSP, and the
customer will all absorb some of the upfront audit costs so as to lower the
customer’s initial barrier to entry while still requiring a manageable level of
program buy-in,

e The CSP will then install all measures approved by the customer, bill the

customer, complcte the PGW CRRI application, and submit it with supporting
information to the Program Administrator.
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e  When an applicant is secking financing, the lending institution will process the

loan.

e  Once the work has been completed, the contractor sends the test-out results to the

implementation contractor, who does a beneh 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.

Additionaily, 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 ong of the programs to avoid double-counting of savings.

v) History, Ramp-Up Strategy and Milestones

The following qualitative CRRI developments have occurred as of February 28, 2013:

Issued an RFP for a Program Administrator
Issues an RFP for CSPs
Selected a Program Administrator

PGW anticipates the following remaining milestones:

Finalized a financing referral relationship with the Keystone HELP program.

Task

Time Period

Pre-launch planning, training, and infrastructurc
development between PGW, CSP(s), and market
actors. Includes signing up initial group of certified
confractors.

February, 2013 to
June, 2013

“Soft Launch” Program

June, 2013

Train additional certilied contractors for ramp-up
period. Address initial program delivery issues
identified.

June, 2013 to August,
2013

heating season.

“Full Launch” of Program in preparation for 2013

Seprember, 2013

Submit first CRRI impact evaluation study

carly 2015

vi} Target Market, Program Eligibility and Process

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

customers includes:
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1. Customer annual gas usage in the top quintile of all PGW hcating customers;

2. Customers already in the market for end-of-life heating system replacement and
thus cligible 1o participate in PGW’s high-efficiency heating equipment rebate
program.

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

CRRI will also accept applications directly from customers registering through PGW and
choosing to work with an approved CRRI CSP outside of the other Pennsylvania energy-
cfficiency financing programs. PGW will manage customer-driven program intake to
keep pace with contractor and program inlrastructure capacities as well as available
program budget. PGW will develop a mechanism for controlling intake; e.g., announce a
certain amount in incentives available through some date, first come first serve to reserve
based on an updated estimate of average project cost for both participation tracks. By
closcly monitoring participation rates, it also will be possible to adjust the rate at which
approved contractors arc given “hot leads™.

All PGW residential customers that are pursuing these targeted project types and are
paying the Energy-Efficiency surcharge are eligible for participation.

vii) Target End-use Measures

The targeted efficiency measures include:

e Instrument-guided air and duct sealing, particularly when combined with furnace
upgrades;

e Roof and cavity Insulation;

e [Larly-retirement of existing inefficicnt heating systems;
* Replacement of natural gas water heaters;

¢ Low flow showerheads and faucet acrators;

e Programmable thermostat installation and education; and

e Any other measures which would save natural gas and meet PGW’s program
requircments for cost-c{fectiveness.
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viii) Incentive Strategy

The core of the CRRI conceptual program design has been to offer participants a
combination of incentives and linancing opportunities (or the customer portion of the
investment to leverage as much customer investment in cost-effective gas savings with
the available program budgct.

Audits

PGW sceks to obtain a consistent and affordable audit cost for all participating
customers. This cost should result in a modest fee Lo the customer in order to require a
manageable level of buy-in (and thereby avoid “tirc-kickers”), while also reducing full
market-rate audit costs (and thereby avoid “sticker-shock™). The average market-rate
audit cost is approximately $450, and PGW has targeted a flat customer fee of $150.

In order to achieve that $150 level, PGW will require participating CSPs 10 provide
subsidized, ftat audit rates through the RFP-selection and contracting processes. PGW
will then further subsidize audits by a fixed amount per completed audit.

Incentives

PGW is still finalizing the program’s incentive designs. As of the time of this report, they
are expecied to be calculated on a per MMBtu saved basis, based on the properties’
weather normalized pre-usage and the program’s deemed savings calculations, both of
which will be built into an in-home Contractor Tool. This incentive design is structured
s0 as to encourage coniractors to pro-actively close sales and to reward both contractors
and customers for procceding with projects that save as much energy as possible.

Customer communications on the incentives and their potential dollar values are also still
being finalized, but may involve describing the programs in terms of typical project
scales and incentive levels. PGW will maintain control on the depth and cost-
effectivencss of the gas savings through the CSPs and their use of the Contractor Tool.

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

referral relationship with the Keystone HELP program for low-interest encrgy-efficiency
financing in order to address the potential hurdle of upfront funding.

ix) Roles and Responsibilities

PGW

PGW will oversec and coordinate program activity with the Program Administrator and
other partners. PGW will provide approved CSPs with the same Contractor cost-
effectiveness tool initially developed for the ELIRP program, modilied for application to
the housing stock targeted by the CRRI program and provide training in its usc. The tool
will have additional features for selling the project to the customer, including an incentive
calculator, customer economics, {inancing terms, and a report that can be co-branded
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with a contractor and lefl with a customer. PGW will also assist with marketing the
program, as well as paying incentives.

Program Administrator
PGW has sclected Performance Systems Development (PSD) as the CRRI Program

Administrator to train, mentor, and oversee the activity of certificd CSPs. This includes
running initial training sessions, reviewing data gathered by certified CSPs (including
applications), performing on-sit¢ inspections and mentoring, and processing all project
applications and rebates.

Certificd CSPs

Certified CSPs will be responsible for selling projects, performing audits, and installing
measures. Approved CRRI contractors will be required to have BPI Energy Auditor
certification for those developing and sclling work scopes, and Retrofit Installer
certification for those implementing work scopes. Preference will be given to contractors
who also possess BP1 Crew Leader certification for the lead member of site crews. They
also will be required to abide by the conditions set forth in section X1 below as well
provide timely and accurate reporting of job data.

Evaluator
APPRISE has been selected as program evaluator and will be required to conduct an
impact evaluation of all work submitted involving PGW incentives.

x) Marketing Strategy

PGW belicves that the best strategy will be to provide as few barricrs as possible for
customers (o participate in the program. Customers will mainly come through marketing
efforts of certified CSPs, and PGW will increase intake through activities such as targeted
mailers or maintaining a website where a customer can do an initial assessment on their
own,

CSPs will utilize the PGW Contractor Tool to guide their audits, set recommended job
scopes, determine PGW CRRI Incentives, and provide a sales report to the customer.
CSPs cmphasize the many benefits of these retrofit projects, including:

Payback period and positive cash-flow

ase of access to lending with less stringent requirements
Robust QA/QC process to ensure quality work

Increased comfort from air sealing and insulation

Initially, the program should have a limited “footprint” while the infrastructure of
approved contractors and program management is developed. PGW also may develop a
project reserve list if initial program intake exceeds expectations.
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xi) Coordination with other Programs

Program/Organization Description of Coordination

The CRRI program will be linked dircctiy as an
optional upgrade to PGW’s existing RHER program
promoting premiuvm gas space heating equipment
replacement. CRRI program incentives will be
structured to supplement thosc all PGW residential
Other EncrgySense Programs | customers are eligible for when they replace their
existing furnaces and boilers at the end of their
useful lives. Incentives will be offered on a sliding
scale, providing higher incentives for decper energy
savings.

As a start, all programs will cross-promote all
available encrgy-cfficiency resources.

Keystone HELP, through EnergyWorks funding,
will continue to offer low-interest (inancing
products specifically for weatherization work.
These subsidized interest-rate products will be
available to PGW customers who arc intcrested in
financing and mecct program cligibility criteria.

EncrgyWorks/
Keystone HELP

PGW has partnered with the Philadelphia
Workforce Investment Board and the Philadelphia
Workforce Development Corporation through PA
CarcerLink Philadeiphia to connect local
uncmployed workers with weatherization training
programs and then onto employment with CRRI
CSPs. This builds upon the partnership PGW has
devcloped for ELIRP.

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

PA CareerLink Philadclphia

Other existing cnergy-
efficiency programs

xii} Evaluation, Monitoring, and Verification

Quality Assurance

The primary quality assurance tool that PGW wil! use is that customers must have work
performed by certified CSPs in order to receive the PGW incentive. CSPs will be
required (o maintain standard certification levels, and will be trained and continually
vetted by the Program Administrator using PGW’s CRRI program protocols. The
Program Administrator will perform 3%-party inspections of a certain percentage of
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CRRI homes, and CSPs will be evaluated on an ongoing basis, with increased assignment
activity directed to superior performance.

Data Collection
The Program Administrator will maintain a database of program activity related to cach
step of the process in CRRI, including:

o Initial Leads
o Data on where and when the customer came to the program
e Audit/Application
o Information relating to potential energy savings
o Proposed costs for the project
o Detailed customer data, including what would be required for the loan
application
e |oan Information
o Date and status of loan
o  Amount
o Interest rate
o Term
e Post-completion Verification
o Complction datc and contractor
o Final costs for measures
o Final savings
e Inspcctions
o Date, customer, and coniractor
o Results of inspection check-list

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. Figures 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 used in the program’s impact
cvaluations.

IZvaluation

In accordance with the general evaluation plans for the Demand Side Management
(DSM) Portfolio, a third-party contractor will perform in-depth evaluations every two
years. The first evaluation for the CRRI is scheduled for FY 2015.
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A. PGW Avoided Costs and Value of Savings
Comparison of Space Heating Avoided Costs (20128)

Original FY11 IP FY12 Ip FY13 IP FY14 IP
Year Plan
9/28/09 7/26/10 3/21/11 a/7/12 aj/7/12
2011 $9.20 $6.96 $6.77 $6.77 $6.77
2012 $9.11 §7.00 $6.91 $5.75 $5.75
2013 $9.06 $7.02 $6.93 $6.36 $7.19
2014 $9.10 $7.21 $7.28 $6.62 $7.17
2015 $9.19 $7.50 $7.68 $6.76 $7.10
2016 $9.34 $7.77 $8.00 $6.88 $7.10
2017 $9.58 $8.01 $8.27 $7.03 $7.14
2018 59.89 $8.21 $8.52 $7.16 §7.21
2019 $10.05 $8.42 $8.78 $7.25 $7.30
2020 $10.04 $8.62 $9.05 $7.43 $7.41
2021 $10.08 $8.81 59.28 $7.69 $7.58
2022 $10.20 $8.90 $9.37 $7.90 $7.75
2023 $10.53 $8.88 $9.35 $8.09 $7.93
2024 $10.91 $8.92 $9.40 $8.24 $8.10
2025 $11.27 $9.07 $9.55 $8.45 $8.21
2026 $11.62 $9.23 $9.72 $8.63 $8.36
2027 $11.92 $9.45 59.95 $8.60 $8.43
2028 $12.15 $9.71 $10.23 $8.52 $8.54
2029 $12.34 $9.99 $10.53 $8.56 $8.66
2030 $12.41 $10.10 $10.63 $8.77 $8.79
2031 $12.64 $10.32 $10.91 $9.00 $8.96
2032 $12.64 $10.32 510.91 59.13 59.06
2033 $12.64 $10.32 $10.91 $9.27 $9.40
$14.00 - Space.Heaiting Avoided.Costs (20125)
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Comparison of Baseload Avoided Costs (2012%)

Original FY11 IP FY12 IP FY13 IP FY14 1P
Year Plan
9/28/09 7/26/10 3/21/11 4/7/12 4/7/12
2011 $7.75 $5.90 $5.48 $5.48 $5.48
2012 $7.71 $5.95 $5.66 $4.07 $4.07
2013 $7.68 $6.01 $5.76 $4.64 $5.11
2014 $7.71 $6.20 $6.07 $4.89 $5.09
2015 $7.80 $6.46 56.43 $5.03 $5.05
2016 $7.94 $6.71 56.72 $5.17 $5.07
2017 $8.15 $6.93 $6.96 $5.32 $5.12
2018 $8.43 $7.12 $7.18 $5.45 $5.21
2019 $8.57 $7.31 $7.42 $5.55 $5.33
2020 $8.56 $7.49 57.66 $5.73 $5.47
2021 $8.60 57.68 $7.86 $5.98 $5.63
2022 $8.70 $7.76 $7.95 $6.19 $5.81
2023 $9.00 $7.74 $7.93 $6.38 $6.00
2024 $9.35 $7.78 $7.97 $6.53 $6.18
2025 $9.67 $7.91 $8.11 $6.75 $6.30
2026 $9.98 $8.06 $8.26 $6.92 $6.45
2027 $10.26 $8.27 $8.47 $6.91 $6.53
2028 $10.46 $8.51 $8.71 $6.84 $6.64
2029 $10.64 $8.77 $8.98 $6.89 $6.77
2030 $10.69 $8.87 $9.08 $7.09 $6.91
2031 $10.91 $9.07 $9.33 $7.33 $7.08
2032 $10.91 $9.07 $9.33 $7.46 $7.18
2033 $10.91 $9.07 $9.33 $7.60 $7.52
1200 Baseload Avoided Costs (20125)
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Comparison of Water Heating Avoided Costs (2012%)

Original FY111P FY12 IP FY13 IP FY14 IP
Year Plan
9/28/09 7/26/10 3/21/11 4/7/12 a/7/12

2011 $8.12 $6.16 $5.80 $5.80 $5.80
2012 $8.06 $6.21 $5.97 $4.49 $4.49
2013 $8.03 $6.26 $6.05 $5.07 $5.63
2014 $8.06 $6.45 $6.37 $5.32 $5.61
2015 $8.14 $6.72 $6.74 $5.46 $5.57
2016 $8.29 $6.98 $7.04 $5.60 $5.58
2017 $8.51 §7.20 $7.29 $5.74 $5.63
2018 $8.79 $7.39 $7.51 $5.88 $5.71
2019 $8.94 $7.59 $7.76 $5.98 $5.82
2020 $8.93 $7.77 $8.01 $6.15 $5.95
2021 $8.97 $7.96 $8.22 $6.41 $6.12
2022 $9.08 $8.05 $8.31 $6.62 $6.29
2023 $9.38 $8.03 $8.29 $6.81 $6.48
2024 $9.74 $8.07 $8.33 $6.96 $6.66
2025 $10.07 $8.20 $8.47 $7.17 $6.78
2026 $10.39 $8.35 $8.62 $7.35 $6.93
2027 $10.67 $8.56 $8.84 $7.33 $7.01
2028 $10.88 $8.81 $9.09 $7.26 $7.12
2029 $11.06 $9.08 $9.37 $7.31 $7.25
2030 $11.12 $9.17 $9.47 $7.51 $7.38
2031 $11.34 $9.38 $9.72 $7.75 $7.55
2032 $11.34 $9.38 $9.72 $7.88 $7.65
2033 $11.34 $9.38 $9.72 $8.01 $7.99
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B. Additional Avoided Costs for PGW

Paul Chernick
Resource Insight, Inc.
April 11, 2013

Wholesale Gas Market Effects

Supply Market Effeets on PGW Gas Bills

Reducing gas usage reduces the price of natural gas on a continental basis. Table B-1
summarizes the results 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 electric cnergy-
efficicncy programs and/or renewable encrgy.2? Most of these studics used EIA’s
National Energy Modeling System (NEMS), which is also used in the Annual Energy
Outlook.24 Table B-1 shows results for 2020, except for the ACEEE study, which
cstimated results in 2008, X

Most of these 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 MMBIu). In more practical terms, the reduction of PGW gas
consuniption by 1% (about 780,000 MMBtu) would reduce continental gas prices by
about $0.0002-$0.0006/MMBtu.

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

24 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

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

Consumption S/MMBtu per quad
Author quads {20008) (2000%)
EIA {1998) 1.12 50.34 $0.30
EIA (1999) 0.41 $0.19 $0.46
EIA (2001) 1.45 $0.27 $0.19
ElA (2001) 3.89 50.56 $0.14
EIA (2002a) 0.72 $0.12 $0.17
ElA (2002a) 1.32 $0.22 $0.17
EIA (2003) 0.48 $0.00 $0.00
UCs (2001} 10.54 $1.58 S0.15
UCs (2002a) 1.28 $0.32 $0.25
ucs (2002a) 3.21 $0.55 $0.17
UCS {2002b) 0.72 $0.05 $0.07
UCS (2003) 0.10 $0.14 $1.40
UCS (2004a) 0.49 $0.12 50.24
UCS (2004a) 1.80 $0.07 $0.04
UCS (2004b) 0.62 $0.11 $0.18
UCS (2004b) 1.45 $0.27 $0.19
Tellus (2002) 0.13 $0.00 $0.00
Tellus (2002} 0.23 $0.01 $0.04
Tellus (2002) 0.28 $0.02 $0.07
ACEEE (2003} 1.35 $0.76 $0.56

The structure of natural gas supply has changed considerably since 2007, with the
growing importance of shale gas and the transition from forecasts of large LNG imports
to forecasts of significant LNG exports. As a result, we have not used these older
analyses to estimate gas-supply DRIPE. Instead, we have used EIA’s most recent sct of
sensitivity analyses, from the 2012 AEQ. Exhibit | 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 Hub price (in 2010$/MMBtu) from the AEO reference case in 2020.
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Exhibit 1: AEO 2012 Gas-Demand Sensitivity Cases

Change from 2020 Reference

Case
Consumption Henry Hub Price
Forecast Case (guads) (2010$/MMBtu)
High economic growth 0.48 0.31
Low economic growth {0.53) (0.35)
Low nuclear uprates, lives and additions 0.07 0.05
High nuclear uprates, lives and additions 0.00 0.01
Low coal cost (0.32) {0.20)
High coal cost 0.45 0.26
2011 residential & commercial demand technology 0.37 0.17
High residential & commercial demand technology (0.49) (0.47)
Best residential & commercial demand technology (0.74) (0.83)
High coal retirement (Reference 05 case) 0.36 0.17
Low demand and supply technology (.35 0.18
High demand and supply technology (0.55) (0.55}
Low renewable technology cost (0.08) (0.10)
Extended taxes and standards for efficiency & renewables  (0.15) {0.08)
No sunset on tax policies for efficiency & renewables {0.06) {0.02)

Exhibit 2 plots those changes from the reference case, over all the years reported in AEO
2012. The results arc remarkably linear, with the small changes in the early years
clustered near the origin and the large changes in later ycars closer to the ends of the
trend line.
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Exhibit 2: Gas Demand and Price Changes, AEO 2012
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We will use the linear trend line in Exhibit 2, which implies a §0.632/MMBtu decrcase
in Henry 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 coelficient times PGW’s end-usc gas consumption of about 78 million
MMBtu, The potential effect on PGW gas end users’ gas supply bill of one MMBiu
reduction in gas consumption is

($0.632 x 107/MMBtu) * (6.078 x 16° MMBiu) = $0.05.

We do not expect 1o sec 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 price
reduction measures the effect of demand on the marginal cost of extraction for a finite
resource, 2> If 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 MMBtu 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

25 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 from that play in the lwture, forcing the marginal supply to
more expensive plays.
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scatter plot in Exhibit 2 does not suggest strong effects of either decay (which would
produce an S curve, with the out years leveling off) or accumulation (which would result
in rising effects in the out years, more extreme than the trend line).

Effect of Supply Gas Prices on Electric Prices

Natural gas set the market price in PJM about 33% of the time in the last twelve
months.26 That number is likely to rise over the next several years, as coal plants retire.
The PIM data on marginal fuels reflect the generators that are at the margin in various
zones of the sprawling PJM footprint, which stretches from Virginia to Chicago. In some
hours, different fuels sct the prices in different zones. Considering the large amount of
coal-fired gencration 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 sets the market electric price, every $1/MMBIu change in gas price would
change the marke! price by $7/MWh for the most efficient combined-cycle plants,
$10/MWh for modern combustion turbines and older steam 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 arc aiso PGW customers and Philadelphia residents or
businesses) from a MMBtu reduction in gas use would be

($0.632x 10°/MMB1u) x (9.5 MMBtu/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 consunmiption also reduces the difference (or basis) between the market
prices at Henry Fub and the Philadelphia citygate. This reduction in market price has no
effect on the costs to PGW gas customers, because PGW purchases its gas transportation
services under long-~term contracts at tariff rates. For third-party marketers setting prices
for their customers, and for power plants setting their bid prices, the market prices
represent the cost of acquiring capacity or the opportunity cost of not sclling the capacity
into the market.

Exhibit 3 plots the basis from Henry Hub to Texas Eastern Zone M-3 against monthly gas
consumption in the Northeast (Pennsylvania, New Jersey, New York, Massachusetts,
Rhode Island, Connecticut and New Hampshire) for cach month from January 2008
through June 2012, the last month for which EIA has reported complete stale
consumption data.2? The solid markers identify the data for November through March for
cach of the indicated winters.

261014 from hiip://www.monitoringanalytics.com/dat/marginal_fucl.shiml.

27 vermont and Maine have been served entirely or primarily from Canada, and are not included in this
analysis,
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Basis has mostly been under $0.50/MMBtu (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
$12-813/MMBtu, which would have substantially increased the fuel charges and hence
the total variable pipcline charge. Over 350,000 BBtu/month, basis has risen fairly
stcadily for higher consumption levels, with lower prices in the unusually mild winter of
2011/12.

Exhibit 3: TETCo M-3 Basis versus Northeast Gas Consumption
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Northeast Monthly Gas Consumption (BBtu}

As shown in Exhibit 4, every BBiu of monthly consumption over 350,000 has increascd
the monthly basis by an average of $0.02 [/TBtu. The load range includes every
December, January and February 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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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/MMBtu of saved gas.
Assuming that contract durations average threc 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 second year, and $0.042/MMBtu thereafter. A

MM Btu reduction in baseload gas usage would reduce winter load less than half as much,
about $0.006/MMBtu in the first year, $0.013/MMBtu in the sccond year, and
$0.019/MMBtu therealter.

Similarly, the price effect on electricity prices for 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 PECao monthly sales in the winter (averaging about 3,600 GWh),
weighted by the percentage of the heating load in cach month, would result in total
electric price effects of about $0.20/MMBi1u for space-heating savings and $0.09/MMB(u
for bascload savings. Since both PECo BGS and competitive marketers lock in prices for
a year or so, the price effect 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 after 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 rcasonable to phasc out the price effects [rom 2017 through
2020 or so.

Summary of Gas Price Effects

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

Table B-2: Summary of Price Effects 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 | 50.01 50,01 50.14 $0.14

2014 $0.05 S0.08 | $0.03 50.20 S$0.01 $0.09 $0.36 $0.23
2015 $0.05 $0.08 1 $0.04 $0.20 50.02 $0.09 $0.37 50.24
2016 $0.05 $0.08 1 $0.04 $0.20 $0.02 $0.09 | S$0.37 50.24
2017 $0.05 $0.08 | $0.04 $0.20 $0.02 $0.09 $0.37 $0.24
2018 S$0.05 $0.08 | $0.03 $0.15 %001 $0.07| 6031 3021
2019 S0.05 50.08 [ $0.02 $0.10 %001 S0.05| $0.25 $0.18
2020 $0.05 $0.08 | $0.01 $0.05 $0.00 $0.02 ] $0.19 $0.16
2021+ $0.05 $0.08 - - - - $0.13 $0.13

If the perspective were broadened to include all Pennsylvania encrgy consumers (which
would be a reasonable perspective for the Pennsylvania PUC), the price-suppression
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benefits would be much larger. Pennsylvania end-use consumers use about 600 million
MMBtu (about eight times PGW’s use) and electric customers use about 162 million
MWh (four times PLECo’s). The benefit of wellhead gas price suppression for all
Penngylvania customers would be about $0.68/MMBtu of gas consumption, not counting
the basis price cffect, which varies by year (and by location).

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

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

20125/tan CO, 20135/MMBtu

2020 $20.00 $1.20
2021 $22.25 51.34
2022 $24.50 $1.47
2023 $26.75 $1.61
2024 $29.00 $1.75
2025 $31.25 $1.88
2026 $33.50 $2.02
2027 $35.75 $2.15
2028 $38.00 $2.29
2029 540,25 $2.42
2030 $42.50 $2.56
2031 $44.75 $2.69
2032 $47.00 $2.83
2033 $49.25 $2.96
2034 $51.50 $3.10
2035 $53.75 $3.23
2036 $56.00 $3.37
2037 $58.25 $3.51
2038 $60.50 $3.64
2039 $62.75 $3.78
2040 $65.00 $3.91
Sources:

"2012 Carbon Dioxide Price Forecast," R. Wilson, P. Luckow, B.
Biewald, F. Ackerman, and E. Hausman, 10/4/2012, Table 1

118 ib CO,/MMBtu
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C. List of Acronyms

Acronym Meaning

ACEEE American Council for an Energy Efficient Economy

ARRA American Recovery and Reinvestment Ack

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

CSsP Conservation Service Provider

cwe Conservation Works Program

CYy 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 Fiscal Year (PGW's fiscal year goes from September 1 to August
31)

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 Cammercial 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

Ccl= 100 eubic fect

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

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

kW = 1,000 waltts
MW = 1,000,000 watts
GW = 1,000,000,000 watis

| MMBtlu=1 Dth
1 therm=1 ccf
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F. Five-Year Portfolio Projection Tables
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Comparison of Budget Projections

Real 20095
Program FY 2013 FY 2014 FY 2015 FY 2013 - 15
FY 2014 IP (New)
PORTFOLIO TOTAL 59,644,786 $12,986,706 | 513,526,616 $36,158,107
ELIRP 57,099,962 $6,928,848 56,792,494 $20,821,303
RHER 5681,637 51,328,678 $1,353,660 $3,363,974
CIRI 5192,549 $679,588 $689,695 $1,561,832
CIER $263,810 §518,678 $625,151 $1,407,640
HECI $106,121 $345,629 $502,534 $954,284
CRR! $523,078 $2,420,380 52,813,176 45,756,634
Portfolio-wide $777,629 $764,905 5749,907 $2,292,440
FY 2013 IP (Old)
PORTFOLIO TOTAL 511,114,681 $14,607,750 $15,404,717 $41,127,148
ELIRP $7,163,570 $6,534,899 56,197,586 $19,896,054
RHER $1,651,200 $3,299,676 $3,975,709 58,926,585
CIRI $467,202 $608,957 $481,162 $1,557,321
CIER $378,956 $648,261 $797,386 $1,824,603
HECI $178,930 $357,865 $493,464 $1,030,259
CRRI $523,380 $2,421,384 $2,737,146 $5,681,910
Portfolio-wide $751,444 $736,709 $722,264 $2,210,417
Difference ($)
PORTFOLIO TOTAL $(1,469,896) 5(1,621,045) $(1,878,101) $(4,969,041)
ELIRP $(63,608) $393,949 $594,908 $925,250
RHER $(969,564) | $(1,970,998) | $(2,622,049) $(5,562,610)
CIRI 5(274,653) 570,632 $208,532 54,511
CIER $(115,146) $(129,583) $(172,235) $(416,963)
HECI $(72,809) $(12,236) $9,069 $(75,975)
CRRI $(302) ${(1,005) 576,031 $74,724
Portfolio-wide $26,185 $28,196 527,643 $82,023
Difference (%)
PORTFOLIO TOTAL -13.2% -11.1% -12.2% -12.1%
ELIRP -0.9% 6.0% 9.6% 4.7%
RHER -58.7% -59.7% -66.0% -62.3%
CIRI -58.8% 11.6% 43.3% 0.3%
CIER -30.4% -20.0% -21.6% -22.9%
HECI -40.7% -3.4% 1.8% -7.4%
CRRI -0.1% 0.0% 2.8% 1.3%
Portfolio-wide 3.5% 3.8% 3.8% 3.7%
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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 11,414 267
2012 47,443 4,710
2013 118,089 24,631
2014 251,615 97,151
2015 430,722 216,040
2016 522,533 278,152
2017 522,533 278,152
2018 521,895 277,513
2019 519,589 275,208
2020 515,736 271,671
2021 513,137 269,802
2022 512,520 269,802
2023 512,261 269,802
2024 512,113 269,802
2025 511,075 268,900
2026 504,849 265,629
2027 493,522 260,491
2028 485,144 257 454
2029 478,167 252,569
2030 464,533 238,963
2031 442,092 223,229
2032 412,793 214,327
2033 384,120 208,341
2034 339,313 189,763
2035 246,011 144,552
2036 134,310 93.686
2037 82,037 71,394
2038 73.426 62,782
2039 52,882 42,238
2040 24,851 14,207
2041 10,644 0
2042 9,526 0
2043 5,687 0
2044 1,482 0
2045 0 0

TOTAL 10,667,963 5,611,228
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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. Plcase see PGW’s Five Year Demand Side
Management Plan for a discussion of the rescarch that lead to the assumptions of jobs
created per TB.

JOB'CREATION IMPACTS OF GAS T
EFFICIENCY PORTFOLIO
30 Jobs/TBtu | 40.Jobs/TBtu | 50 Jobs/TBtu
RESIDENTIAL PROGRAMS

FY 2011 14 19 24
FY 2012 33 43 54
FY 2013 52 70 87
FY 2014 93 124 155
FY 2015 96 129 161
TOTAL 289 385 481

" NON:RESIDENTIAL PROGRAMS :
FY 2011 0 0 0
FY 2012 0 0 0
FY 2013 7 10 12
FY 2014 17 23 29
FY 2015 19 26 32
TOTAL 44 58 73

' '~ TOTAL PORTFOLIO ] '
FY 2011 14 19 24
FY 2012 33 44 55
FY 2013 59 79 99
FY 2014 110 147 184
FY 2015 116 154 193
TOTAL 333 443 554
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covery Schedules

come Retrofit Program costs are recovered through the Universal Services Surcharge, beginning m ELIRP
nary 1, 2011,

3ense program costs are recovered through the Efficiency Cost Recovery Surcharge in accordanee with cach
and funding activitics.



STATEMENT OF RECONCILIATION

UNIVERSAL SERVICES & ENERGY CONSERVATION SURCHARGE
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STATEMENT OF RECONCILIATION

UNIVERSAL SERVICES & ENERGY CONSERVATICN SURCHARGE

SEPTEMBER 2011 THROUGH AUGUST 2012
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STATEMINT OF RLCONCILIATION
UNIVERSAL SERVICES B ENERGY CONSERVATION SURCHARGE
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EFFICIENCY COST RECOVERY (ECR) SURCHARGE
STATEMENT OF RECONCILIATION

SEPTEMBER 2010 THRU AUGUST 2011
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J. Technical Reference Manual

The technical reference manual for FY 2014 has been provided as a separate document.
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Technical Reference Manual
Measure Savings Algorithms and Cost Assumptions

ENERGYSENSE

Your building, your savings..

May, 2013
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[. Residential Time of Replacement Market

A. Space Heating End Use

1) Efficient Space Heating System

Unigue Measure Code(s): TBD

Draft date: 21711
Cifcctive date: TBD
End date: T™BD

Measure Description
This mcasure applics to residential-sized gas furnaces and boilers purchased at the timie of natural replacement. A

qualifying furnace or boiler must meet minimum efficiency requirements (AFULE).

Definition of Bascline Condition
The efficiency 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 AFUE
Gas Furnace 80%
Gas Boiler 80%

Definition of Efficient Condition
The installed gas furnace or boiler must have an AFUE greater than that shown in the table below, Efficient model

minimum AFUE requircments are detailed below.

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

Gas Savings Algorithms
MMBtu savings are realized due to the increase in AFULE of the new equipment. MM Btu savings vary by cquipment

type duc to difterences in model specific bascline AFUE and high cfficiency AFUE percentages. Savings arc
calculated from the bascline new unit to the installed efficient unit.

Annual Gas Savings (MMB Capacityou ! ! x EFLH
nnual Gas Savings ( tu) = 1060 AFUEyy  AFULg,, tFLHyeq:

HDD x 24 4,033 X 24

= 1,383
Dt 70 3

EFLHyeq =

Where:
Capacityo = Output capacity of equipment to be installed (kBw/hr)
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1000 = Canversion from kBtu to MMBtu

AFUL g, = LiTiciency of new bascline equipment (Annual Fuel Utilization Efficicncy)
AFUEgy = LEfMiciency of new equipment

EFLH; eu = Lquivalent Full Load Heating Hours

HDD = Base 63° F Heating Degree Days for Philadelphia = 4,033

b1 = Design temperature difference (assume from 0° F to 70° F)

Electric Savings Algorithms

Electric energy savings result from cificient furnace lans (ECM) that may be included with efficient furnaces.
Electrical savings from fan motor ¢fficicncy does not apply to boilers.

Energy Savings
AkWh =700 kWh

Demand Savings

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

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

| Equipment Type Free Ridership Spiltover
Cras Furnace 0% 0%
Cras Furnace with ECM Fan 0% 0%
Cras Boiler 0% 0%
Persistence

The persisience factor is assumed to be onc.

Measure Lifetimes

Equipment Type Measure Lifetime
Gas Furnaces 20
Gas Boilers 25

Source: Lifetime cstimates used by Efficiency Vermont,

Measure Cost
The measure cost 1s the incremental cost of the efficient equipment compared to the baseline equipment.  An
additional $500 is assumied for the installation of dircet venting required for condensing furnaces and boilers,

' Based on NCDC ASOS temperature data for PHL from 2002 through 2009,
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O&M Cost Adjustments
It is assumed that there are no O&M cost differences between the efficient and bascline eqguipment.

Water Savings
There are no walter savings for this measure.
2) Programmable Thermostat

Unigue Measure Code(s): TBD

Drafi date: 200711
Effective date:  TBD
End date: 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 thermostat where cach temperature sciting change requires human intervention,

Definition of Efficient Condition
The efficient thermostat is one that can be programmed to automatically increase or lower the temperature sctting at
different times of the day and week.

Gay Savings Algorithms

Annual Gas Savings (MMBtu) = SM,,. % 5.3% = (81 —30) x 53% = 1.53 MMBtu

Where:
SHye = Space Heat MMBuu gas usage with manual thermostat
53% = Percentage savings from programmable thermostat compared to manual thc:rmoym1
8l = Typical PGW residential heating customer totel gas usage in MMBtu,
30 = Non-gpace-heat gas usage in typical residence.?

Electric Savings Algorithms

If the type of air conditioning is known, then use the apprepriate algorithm below, [ the type or existence of air-
congditioning is not known, then assumc that 3% have air-conditioning and cstimate the cooling savings as 83% of o
house with central air conditioning.”

Reduced furnace fan or boiler circulator pump usage is also likely to occur and provide electricity savings during
both the heating and cooling seasons, but these auxiliary savings are not accounted for in the following algorithms,

Energy Savings
AkWh = AkWh,, + AkWh(:t,m

* Percent savings from CWP evaluations of ECA thermostat installations.

! Non-space-heal usage assumption in New Jersey Clean Energy Program Protocols (December 2009).

* Percentage of houses with air-conditioning from EIA Table ACI.x1s for Middle Atlantic region (PA, NY. NI). From:
hitp:/fwww.cin.doe.gov/emeu/recs/rees2005/e2005 _tables/detailed_tables2005.html
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AWy, = Annual Gas Savings (MMBtu) x Auxiliary

AKWhe =0 kWh if housc has no air conditioning
= AkWhe e if house has central air conditioning
= {} if house has room air conditioning
= 83% x AKWh¢ ¢ if no information about air conditioner

Btu 1 kWh
12,0007 X To60 Wh

EERCgm‘ X Effrfuc‘t

MkWhere = CAPopL X X EFLH X ESFeop,

Deemed Savings:

AkWh = AkWh, . + AKWh ., . (Onissing) = 7.7+ 771 = B4.8 kWh

CAC
AkWh,, =153 x 5.02 =77

AkWheae (missing) = 83% x AkWhe,e

= B3% X ——x 1032 x 0.02 =771
% % 3 (7553)
Demand Savings
AKW =0 kW
Where:
AkWh = gross customer annual kWh savings for the measure.
AkW = gross customer sunwmer load kW savings for the measure.

CAPcooL = capacity of the air conditioning unit in tons, based on nameplate
capacity (see table below)

EERcoor = Seasonally averaged efficienicy rating of the baseline unit . (see table
below)

Effger = guct system efficiency (see table below)

ESFcool = energy savings factor for cooling and healing, respectively (see table
below)

EFLH = equivalent full load hours
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Residential Electric HYAC Calculation Assumptions

Component Type Value Sources
CAPcooL Variable Nameplate data Contractor Data
Gathering
Default: 3 tons 1
EERcooL Variable Nameplate data Contractor Data
Gathering
Defaull: Cooling = 10 SEER 2
Default: Heating = 1.0 {electric furnace COP)
Effducl Fixed 0.8 3
ESFeooL 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

2006.

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

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

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

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

Equipment Type Free Ridership Spillover
0% 0%

Programmable Thermostat

Persistence

The persistence factor is assumed to be onc.

Measure Lifetimes

Equipment Type

Measure Lifetime

Programmable Thermostat

15

Source: New Jersey Clean Energy Program Protocols {December 2009).

Measure Cost

The measure cost is the cost of the programmable thermostat,
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O&M Cost Adjustments
It is assumed that there are no Q&M cost differences between the efficient and baseline equipment,

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

1) Tankless Water Heater

Unigque Measure Code(s): TBD

Draft date; 112711
Effective date: TBD
IZnd date: TBD

Measure Deseription
This measure is an on-demand gas water heater.

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

program are shown in the following table.

-
[«

Equipment Type Baseline El
Gas Stand-alone Storage Water Heater 0.60
Source: Getting Into Hot Water, by Cindy Baldholf.

Definition of Efficient Condition
The installed tankless waler 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
Guas Tankless Water Heater 0.82

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

1 1 )
i — 77— X 41,045 X 365
(EFBase EFH[[

Annual Gas Savings (MMBtu) = 1000.000

Where:
LBFpe = Energy Factor of baseline water heater = 0.60
GFyr = Encrgy Factor of cificicnt water heater
Electric Savings Algorithms
Therc are no electric savings from this measure.
Energy Savings

AkWh =0kWh

Demand Savings
AW = () kW
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Where:
AkWh = gross customer anittal kKWh savings for the measure.
AkW = pross customer summer load kW savings for the measure.

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

Equipment Type Free Ridership Spillover
Tankless Water Heater 0% 0%
Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type Measure Lifetime

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

Measure Cost

The measure cost is the incremental cost of the efficient equipment compared to the bascline equipment.  The cost
for tankless water heater is cxrpcctcd to decling in the luture, so the cost should be revisited cach yczlr."’ The cost is
currently estimated at $1,779." The bascline cost for a stand-alone storage water heater is estimated as $900.7 The
incremental cost is therefore currently $879.

0&M Cost Adjustments
It is assumed that there arc no Q&M cost dilferences between the cfficient and bascline cquipment.

Water Savings
There arc no water savings for this measure,

* Tankless Gas Waler Heaters: Oregon Market Status, December 6, 2005

¢ Federal Register, Part 111, Depariment of Energy, 10 CFR Pant 430, Energy Conservation Program: Encrgy Conservation
Standards for Residential Water Heaters, Direct Heating Equipment, and Pool Heaters: Final Rule, April 16, 2010. p. 20114

7 Energy Star Residential Water Heaters: Final Criterin Analysis, April 1, 2008, p. 10. Average of cost for EF 0.575 and EF 0.62.
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lI. Residential New Construction
A.All End Uses

1) Custom Measures
Unique Measure Code(s): TBD

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

Measure Description

This measurce applics to all custom mcasures, not otherwise specificd in this TRM.

Definition of Baseline Condition
The bascline represents the typical equipment that is installed without a DSM program. The cificiency level is based

on the current Federal standards, or state and local building codes that arc applicable.

Definition of Efficient Condition
The cfficient measure is any equipment that uses less energy than the bascline equipment.

Gas Savings Algorithms

The generalized cquation for a custom measure compares the bascline usage to the efficient usage.

Annual Gas Savings (MMBtu) = Baselinelse — EfficientUse

Where:

BaselineUse

EfficientUse

Eleetric Savings Algorithms

Energy Savings

The gas usage of bascline equipment or building.

The gas usage of cfficient equipment or building.

AkWh = BaselinekWh - EfficientkiVi

Demand Savings
AKW = BaselinekVV - EfficienikV

Where:
AkWh

AW
Baselinek Wi
Efficientk Wh

May 1,2013

Gross customer annual kWh savings for the measure.

Gross customer summer load kW savings for the measure.
The ¢lectric kWh usage of bascline cquipment or building,

The eleetric kWh usage of cfficient equipment or building.
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BaselineklV = The clectric kW usage of bascline cquipment er building.
Efficiemkl¥ = The electric KW usage of efficient equipment or building.

Frecridership/Spillover

Until studics have been performed to determine the {ree ridership and spillover, the values are assumed to be zero.

Egquipment Type Free Ridership Spillover
Custom Measure 0% 0%
Persistence

The persistence factor is assumed 1o be one.

Measure Lifetimes

Where available, custom measure lifctimes should be based on similar measures defined ¢lsewhere in this TRM,

Measure Cost

The measure cost is the incremental cost of the efficient equipment compared to the baseline equipment.

0&M Cost Adjustments

Any O&M cost differences between the new efficient and baseline equipment should be accounted for.

Water Savings

The water savings are the difference between the bascline and efficient equipment annual water usage in gallons.

May 1,2013
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lii. Residential Retrofit Market (Non-Low
income)

A. Space Heating End Use

1) Efficient Space Heating System

Unique Measure Code(s): TBD

Draft date: 4/30/12
Eflective date:  TBD
End date; TBD

Measure Description
This measure applics to residential-sized high-cficiency gas furnaces and boilers replacing an existing and
functioning furnace or boiler of lower cfficiency.

Definition of Bascline Condition

The cificiency levels (AFUE) of existing and functioning gas-fired furnaces or boilers. I the manufacturer’s rated
AFUL is available use it in the savings calculations. 1f the manufacturer’s rated AFUTL is not available, Ihen
calculate the existing heating system AFUL by multiplying the measured Steady State Efficiency by the appropriate
multiplicrs in the following table:

Distribution Type System Type Default Multiplier
Air Forced Air 1.6
Gravity Feed 0.8
Freestanding Heater 0.95
Floor Furnace 0.9
Wall Furnace 0.85
Waler Force Circulation (high mass) 0.85
Foree Circulation (low mass) 0.9
Giravity Feed 0.85
Stecam 0.75

Source: Building Performance Tnstitute, Technical Standards for the Heating Professiomal, Revision 11/20/07, p.6.

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

Gas Savings Algorithms

MMBiu savings are realized due to the increase in AFUE of the new equipment. MM Buu savings vary by equipment
type due to differences in model-specific taseline AFUE and high efficiency AFUL percentages. Savings are
calculated from the bascline existing unit to the installed efficient unit.

AFUEBMG)

Annual Gas Savings (MMBtu) = Heatinglse x |1 — —
A"UEEff

Where:
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HeatingUse = Annual heating use (MMB/yr) from weather normalized usage analysis of customer
billing data from pre-trcatment period. Sce deseription below.
AFURE,,.. = LElficiency of existing bascline equipment (Annual Fuel Utilization Efficiency)
AFULEgy = Efficiency of new cfficient equipment

Heating Use weather normalization methods (HeatingUse):

Method 1: Usc a lincar regression mode! of use/day as a function of HDD63%/day 1o cstimate heating slope
(MMbluw/HDD63) and bascload daily use (MM Btu/day) with an annual HDD63 of 4033 (o calculate annual heating
load.

Method 2: Calculate bascload (MMBw/day) as the third lowest MM Buw/day bill for the analysis yecar. Then
caleulate raw heating use as the sunt of monthly billed use minus the — bageload * sum@monthly bill clapsed days),
then calculate weather adjusted heating use as raw heating use * (4033/HDD63actual).

Eleetric Savings Algorithms

Electric energy savings result from efficient fuenace fans (ECM) that may be included with cfficient furnaces.
Electrical savings from fan motor efficiency docs not apply to boilers.

Encrpy Savings
AkWh =700 kWh

Pemand Savings

AW =0 kW
Where:
Akwh = Gross customer annual kWh savings for the measurc. Based on 500 kWh heating
scason plus 200 kWh cooling scason.
Akw = Gross customer summer load kW savings for the measure.

Freeridership/Spillover
Until studies have been perfornied to determing the free ridership and spillever, the values are assumed 1o be zero.

Equipment Type [ree Ridership Spillover
Gas Furnace 0% 0%
Gas Furnace with ECM Fan 0% 0%
Gas Boiler 0% 0%

* leating degree days are caleulated using base 63°F, which was sclected, based on variable-base degree day regressions of
billing data from CWP participants over the past several years. This valuc is higher than found for many non-low income
populations in similar climates and likely reflects the low efficieney of the low income housing stock and also the targeting of
high users by CWP. The use of this HDD base eliminates the need lor the degree day correction factor found in some similar

calculations that use 11DDGS.

* This value of 4033 1DD63 is the average from NWS data for PHL for the years 2002 through 2009.

May 1, 2013
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Persistence
The persistence factor is assumed to be one.

Meceasure Lifetimes

Equipment Type Measure Lifetime
Gas Furnaces 20
Gas Boilers 25

Source: Lifetime estimates used by Elficiency Vermont.

Measure Cost
The measure cost is the full cost of installing the efficient cquipment, including labor and for the installation of

direct venting required for condensing furnaces and boilers,

O&M Cost Adjustments
Any O&M cost differences between the new cfficient and existing bascline equipment should be accounted for.

Water Savings
There are no water savings for this measure.

2) Infiltration Reduction ~

Unigque Measure Code(s): TBD

Drait date: 4/30/12
Effcctive date: TBD
End daic: TBD

Measure Description
This involves decreasing the amount of air exchange between the inside and outside of the house by sealing the
sources of leaks, while maintaining minimum air exchange for air quality.

Definition of Bascline Condition
The bascline is the housc in its pre-treatment condition, with oppertunitics lor infiltration reductions.

Definition of Efficient Condition
Any decrcase in infiltration will reduce energy consumption compired fo the pre-treated house,

Gas Savings Algorithms

HDD, x 24 x (CFMS50,,, — CFM50,,)
(21.5 x AFUE % 1,000,000)

Annual Gas Savings (MMBtu) =

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

24 = hours/day

CFM50,,.= CFMS30 of building shell Teakage as measured by a blower door test before treatment,
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CFM50,,,= CFMS50 of building shell leakage as measured by a blower door test alter treatment.

21.5=factor 1o convert CFMS50 value to BtwhrF heat loss rate, caleulated from hourly
infiltration modeling'®
AFUE = rated AFUE of heating system, ¥ no rating is available then use the method deseribed in
the Efticient Space Heating System seetion for caleulating the AFUL. The AFUE of
replacement cquipment should be used it 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. [f 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 aiso fikely to oceur and provide clectricity savings during
both the heating and cooling scasons.

Energy Savings
AKWh = AkWhy,, + AKWheao
AkWhy, = Annual Gas Savings (MMBtu) X Auxiliary
AkWhiya = 0 kWh if house has no air conditioning
= AkWhe ¢ 1§ house has central air conditioning

= AkWhy s if house has room air conditioning
= 83% % AkWhg e if no information about air conditioner

CDD X 24 x DUA % (CFMS0,,, — CFM50,,,5)

Ak\Vh(:,\C -
(21.5 X SEERcAc X mno]%-)

CDD X 24 x DUA % Fryp ac % (CFMS50,,, — CFM50,,0,)

l.\kWhRAC = — W
(11.5 x EERgac X 1000 )
Demand Savings
AkKW = 0kW if housc has no air conditioning

= Ak W4 if housc has central air conditioning

= AkWp s i house has room air conditioning

MW .

ARWeae = Wrxc}‘(:,\c
<t Tl oo
_ l‘_\l\'WhR,\C

EF LHu(ml RALC

AkWyac *CFgac

Where:

' An hourly infiltration was calculated using a modified version of the LBL (a.k.a. Sherman-Grimsrud) infiltration mode] with a
wind cffect modification (EPRI RP 2034-40, Palmiter and Bond 1991) using Philadelphia TMY2 hourly weather data, This
analysis result was then adjusted to account for an assumed party wall leakage fraction of 12% and an estimated 10% thermal
regain [rom infilration/exfiltratiom, The resulting value of 21.5 is consistent with statistical analyses of empirical data using
CFMS50 values and actual gas use and savings from CWP evithuations.

H Percentage of houses with air-conditioning from ELA Table ACExIs for Middle Atlantic region (PA, NY, NI}, From:
hitpe/iwww.cia.doe. goviemew/rees/rees2005/he2005_tables/detailed_tables2005. kil
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AkWh =
AkW =
Auxiliary

CDD

DUA

SEERcac

EFLH o0l rac

FRoom AC

gross customer annual kWh savings lor the measure,
gross customer summer load kW savings (or the measure,

= Healing system auxiliary usage per MMBTU consumption (5.02 From
Vermont Technical Reference Manual)

= Cooling Degree Days (Degrees F * Days)HDD

= Discretionary Use Adjustment to 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 aclual 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 table below)
= Demand Coincidence Factor for Room AC systems (See table below)

= Equivalent Full Load Cooling hours for Ceniral AC and ASHF (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 | 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
12 State of Ohio Energy Efficiency Technical Reference Manual,” prepared for the Public Utilities Commission of Ohio by

Yermont Energy [nvestment Corporation. August 6, 2010.

May 1, 2013
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Term Type Value Source
CFrac Fixed 0.58 PUC Technical Reference Manual
FroomAC Fixed 0.38 Calculated'®
EFLH, CDD and HDD by City
EELHeoe | EFLHeoirac | 'CDD:(Base85)'® | HDD:(Base 85)"7
City {(Hours)™ (Hours)'® '
Philadelphia 1032 320 1235 4759

Freeridership/Spillover
Until studics have been pecformed to determinc the fice ridership and spiflover, the values arc assumed (o be zero,

Measure Free Ridership Spillover
Infiltration Reduction 0% 0%
Persistence

The persistence factor is assumed to be onc.

Measure Lifetimes

Measure Measure Lifetime

Infiltration Reduction 20
Sotirce: NYSERDA Home Performance with Energy Star.

Mecasure Cost
The measure cost is the material and labor cost for reducing air leakage.

O&M Cost Adjustments
[t is assumed that there are no O&M cost differences between the cfficient and bascline condition, other than energy
usage.

Water Savings
There are no water savings for this measure.

3) Roof and Cavity Insulation

® From PECO bascline study, average home size = 2323 1%, average number of room AC units per home = 2.1, Average Room
AC capacity = 10,000 Bull per ENERGY STAR Roem AC Calculator, which serves 425 i (average between 400 and 450 fi2
for 10.000 Biukl unit per ENERGY STAR Room AC sizing chart). Froamac = (425 it *2 (2323 ﬁz) =038
""PA 2010 TRM Table 2-1.
'* PA SWE Interim Approved TRM Protocol — Residential Room AC Retirement
' Climatography of the United States No. 81, Monthly Station Normals of Temperature, Preeipitation, and Heating and Cooling
chrcc Days 1971-2000, 36 Pennsylvania. NOAA. http:/fedo.ncde.nona, goviclimatenormals/clim8 1/P Anorn. i’

Ibid.
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Unigue Measure Code(s): TBD

Dralt date: 4/30/12
Effective date:  TBD
End daie: TBD

Measure Desceription
This involves increasing the insulation levels in cither the roof or cavities.

Definition of Baseline Condition
The bascline is amount of insulation in the house in its pre-treatment condition.

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

Gas Savings Algorithms

. : 1 _1
HDD, x 24 x AREA x( IRoe /R,,os:)
(AFUE x 1,000,000)

Annual Gas Savings (MMBtu) =

Where:
HDD, = Heating degree days at temperature 1, where (=63°F if no programmable thermostat
has been installed and =62°F if a programmable thermostat has been installed '™,
24 = Hours per day

AREA = Netinsulated area in square fect, Estimated at 85% of gross arca for cavitics.
Ry = Rvalue of rooficavity pre-treatment, R,.= 5 unless there is existing insulation.
Rua = Rvaluc of roof/ cavity after insulation is installed.

AFUE = Rated AFUE of heating system.  If no rating is available then use the method

deseribed in the Efficient Space Heating System section for caleulating the AFUL.
The AFUE of replacement cquipment 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. If 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
housc with central air conditioning."

Reduced furnace fan or boiler circulator pump usage is also likely to oceur and provide clectricity savings during
both the heating and cooling scasons.

Energy Savings
AkWh = Akv\]h,\u\ * AkWh(.'oul

AkWhp,, = Annual Gas Savings (MMBtw) % Auxiliary

¥ From NWS data for PHL from 2002-2009. HDD63=4033 and HDDG2 = 3820
" Pereentage of houses with air-conditioning from EIA Table AC1.x1s for Middle Atlantic region (PA, NY, NJ), From:
htipe/fwww, cia.doe. gov/enmeu/recs/rees2005/Me2005_ables/detailed_tables2005.uml
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AkWihe,a = ( kWh il housc has no air conditioning
= AkWh¢ac it house has central air conditioning
= Ak Whig ¢ if house has room air conditioning
= 83% % AkWhe, il no information about air conditioner

CI)[)XZ-I%XI)UA - | .
AKWheae = 2 < 'AREA x ( - )J
SEERepc* 1000 =57 pre Tpost

CDID=24 "% ®DUAx Fknnm AC

| 1
«|AREA x( )]
IEIERR,\CXI()U()% [ Rpre Rpast

AkWh RAC

Demand Savings

AkW =0 kW if house has no air conditioning
= AKWe ¢ i house has central air conditioning
= AkWy 4¢ il house has room air conditioning

L\kWhC‘\(" -
= ®CFeac

conl

AkWhy e

AKWeae

!.\kWR,\(; XCFR;\C

I:-‘FLI'[:.‘uul RAC
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 (6.02 From

Vermont Technical Reference Manual)
cpp = 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
temperature is greater than 65F.

SEERcac = Seasonal Enerqy Efficiency Ratio of existing home central air
conditioner (Btu/W=hr) (See table below for default values if actual values
are not available)

EER,4c = Average Energy Efficiency Ratio of existing room air conditioner
(Blu/Wshr) (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 Facfor for Room AC systems (See table below)}

EFLH o = Equivalent Full Load Cooling hours for Central AC and ASHP (See

table below)

EFLH orrac = Equivalent Full Load Cooling hours for Room AC (See table below)
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FRoom AC = Adjustment factor to relate insulated area 0 area served by Room AC
units

The default valucs 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
EERgae 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 Calcutated™

EFLH, CDD and HDD by City

" EFLHcoal IEFLHcoot RAC .CDD (Base-65)*° | HDD:(Base65)™
City (Hours)? (Hoursy®
Philadelphia 1032 320 1235 4759

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

Measure Free Ridership Spillover
Insulation 0% 0%
Persistence

The persistence factor is assumed to be one.

2 Srate of Ohio Energy Efficiency Teehnical Reference Manual,” prepared for the Public Utilities Commission of Ohio by
Vermont Encrgy Investment Corporation. Augpst 6, 2010,

3 From PECO bascline study, average home size = 2323 %, average number of room AC units per home = 2.1, Average Room
AC capicity = 10,000 Btukl per ENERGY STAR Room AC Caleulator, which serves 425 ft* (average between 400 and 450 12
for 10,000 BwH unit per ENERGY STAR Room AC sizing chan). Frounac = (425 A2 * 2012323 1Y) = 0.38

2 PA 2010 TRM Table 2-1.

FPA SWE Interim Approved TRM Protocol — Residential Room AC Retirenment

# Climatography of the United States No. $1. Monthly Station Normals of Temperature, Precipitation, and Heating and Cooling
Bcgrcc Days 1971-2000, 36 Pennsylvania. NOAA. http://cdo nede.nona.gov/climatenormals/climg 1/P Anorm.pdl

* Ibid.
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Measure Lifetimes

Measure Measure Lifetime
Roof Insulation 40
| Cavity Insulation 40

Source: NYSERDA Home Performance with Energy Star.
Measure Cost

The measure cost is the material and labor cost adding insulation,

0&M Cost Adjustments
It 3% assumed that there are no Q&M cost differences between the efficient and baseline condition, other than cnergy
usage.

Water Savings
There are no water savings for this measure.

4) Programmable Thermostat

Unique Mcasure Code(s): TBD

Drait date: 4/30/12
Eifective date: TBD
Lnd date: 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 thermestat where cach temperature setting change requires human intervention.

Definition of Efficient Condition

The efficicnt thermostat is one that can be programmed 1o automatically increase or lower the temperature setting at
different times of the day and week,

Gas Savings Algorithms

Annual Gas Savings (MMBtu) = Heatingllse X (1 - HDDGZ/HDD(SS) = Heatingl/se x 0.053
= 1.53 MMBtu

Where:

I

Annual heating use (MMBiw/yr} from weather normalized usage analysis of customer
billing data from pre-treatment period (sce deseription under heating system
replacement). I thermostat measure is performed after shell measures of insulation
or air scaling, (hen subtract the projected savings from those measures from the pre
refrofit heating usc.

3820

HeatingUsce

HDD,

The annual heating degree days based on 62°F, representing the estimated balance
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point temperature of the home with the programmable thermostat,

HDDg = 4033

The annual heating degree days based on 63°F, representing the estimated balance
point temperature ol 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 each other and
indicate an estimated average impact based on employing the approach from past CWP contractors to targeling
customers and sclecting homes to reccive thermostats and the savings epportunitics and compliance rates achicved.
The savings may not be accurate when applicd to different populations in different ways.

Electric Savings Algorithims

IT the type of air conditioning s known, then use the appropriate algorithm below. [F the type or cxistence of air-

conditioning is not known, then assume that 83% have air-conditioning and estimate the cooling savings as 83% of a
. . e

house with central air coudlllomng.“(

Redueed furnace fan or boiler circulator pump usage is also likely to occur and provide electricity savings during
both the heating and cooling scasons, but these auxiliary savings arc not accounted for in the tollowing algorithms.

Energy Savings
AkWh = AkWhy,o « AKWhe,,

AKWhy,, = Annual Gas Savings (MMBtu) X Auxiliary

AKWh( = 0 kWh if house has no air conditioning
= AkWi¢ if house has central air conditioning
= 0 if house has room air conditioning
= ¥3% % AkWhg 4 if no information about air conditioner

Btu 1 kWh
12,000 705 X 7000 Wh

EERCOUL x Effthtct

AKWheae = CAP 0. X X EFLH %X ESFeq0.

Demand Savings

AW =0 kW
Where:
AkWh = pross customer annual kWh savings for the measure.,
AkW = gross customer summer load kW savings for the measure.
CAPcoot = capacily of the air conditioning unit in tons, based on nameplate

capacity (see table below)

* Percentage of houses with afr-conditioning Irom EfA Table ACT.xls for Middfc Atlantic region (PA, NY, NI). From:
httpifiwww.ciadoe, goviemeu/reesirees2005/he2005 _tables/detailed _tables2005 . huml
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1

EER:00L = Seasonally averaged efficiency rating of the baseline unit . (see table
below)

Effgue = duct system efficiency (see table befow)

ESFcoal = energy savings factor for cooling and healing, respectively (see table
below)

EFLH = equivalent full load hours

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: Couvling = 10 SEER 2
Default: Heating = 1.0 (electric furnace COP)
Effaue Fixed 08 3
ESFcooL 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 Condilioners/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 16, 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 determine the free ridership and spillover, the values are assumed to be zero.

Fquipment Type Free Ridership Spillover
| Programmable Thermostat 0% 0%
Persistence

The persistence factor is assumed to be onc.
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Measure Lifetimes

Equipment Type Measure Lifetime

Programmable Thermostat 15
Source: New Jersey Clean Energy Program Protocols (Recember 2009).

Measure Cost
The measure cast is the cost of the programmable thermostat.

O&M Cost Adjustments
Itis assumed that there are no O&M cost differences between the efficient and bascline equipment.

Water Savings
There are no water savings for this measurc.,

S) Duct Work Insulation

Unique Measure Code(s): TBD

Dratt date: 4/30/12
Effective date;  TBD
EEnd date: TBD

Measurc Description
This measure relates to installing insulation on ducts in unconditioned spaces.

Definition of Baseline Condition
The bascline condition is asstmed to be a bare steel duct.

Definition of Efficient Condition
The cflicient condition is the duct with insulation installed.

Water Savings Algorithms
This measure has no water savings associated with it.

Natural Gas Savings Algorithms

HeatLoss(Thyaee) — }-]eatLu.s's(The ff'))
AFUE x 1,000,000

Annual Gas Savings (MMBtu) = Length x

Where;
Length = Number of lincar feet of duct work insulated
Thy, = Thickness of base condition insulation (inches)
Thy,y =  Thickness of efficient condition insulation (inches)
HeatLoss(x) =  Meat loss through duct work as a function of insulation thickness x (Buw/it /yr)
AFUE = Rated AFUE of heating system.  [f no rating is available then use the method

deseribed in the Efficient Space Heating System section for calculating the AFUE.
The AFULE of replacement equipment should be used if the heating system
replacement precedes the duct work insulation.
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“HeatLoss(x)" ean be found using the following lookup table,

tnsulation Heat Loss
Thickness (inches) {Btu/ftiyr
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
2.5 61,620
3 52,650
15 45,990
4 40,830

This table was calculated using the North American Insutation Manufacturers Association”s (NAIMA) 3E Plus 4.0

Insulation Thickness Computer Program. The following assumptions were used.

[tem Description
Calculation Type
Geometry Description
System Units

Barce Surface Emittance
Process Temperature

Ave. Ambient Temperature
Ave. Wind Speed

Relative Humidity

Dew Point

Condensation Conltrol Thickness
Hours Per Year

Outer Jacket Matcrial
Outer Surtface Emittance
Insulation Layer 1

Duct Horiz Dimension

Duct Vert Dimension

Electric Savings Algorithms

barc duct

Heat Loss Per Year Report
Steel Duct - Rectangular Horz,
ASTM C585

0.8

140 °F

41.8 °F7

0 mph

N/A

N/A

N/A

2000™

Aluminum, oxidized, in scrvice
0.1

Duct Wrap, 1.0 pound per cubic loot,
1290,
12 in.

8in.

No clectric savings are currently claimed for this measure.

T Average winter temperature for Philadelphia from “Cost Savings and Comfort for Existing Buildings™, 3rd Edition, by John
Krigger, Saturn Resource Management. Page 255.

* Low end of 2,000 — 2,500 winter healing load hours from Air-conditioning and Refrigeration [nstitute.

hitp:/www. waterfurnace.co/Engineer/Misc%20R cterences/ARI%20Co0ling%%20& %4201 leating %20Load % 20Hours%20Map.pdf
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Freeridership/Spillover
Until studies have been performed to determing the free ridership and spillover, the values are assumed to be zero.

Persistence
The persistence factor is assumed 1o be onc.

Measure Lifetimes
g - M)
The measure life is assumed to 18 years™,

Mueasure Cost
The measure cost is the actual cost of instatling the insulation, both materials and labor,

O&M Cost Adjustments
[t is assumed that there are no O&M cost differences between the efficient and baseline equipment.
6) Heating Pipe Insulation

Unigue Measure Code(s): TBD

Drafl date: 4/30/12
Cffective due:  TBD
L date: TBD

Measure Deseription
This measure relates to installing insulation on steam pipes uscd for space heating,

Definition of Baseline Condition
The hascline 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 that alrcady on the pipe,

Water Savings Algorithms
This measure has no water savings associated with it

Natural Gas Savings Algorithms

HeatLoss(Thyas,) — HeatLoss(’l'heﬁ))
AFUE x 1,000,000

Annual Gas Savings (MMBtu) = Length X

Where:
Length = Number of lincar feet of steam pipe insulated
Thuwe =  Thickness of base condition insulation (inches)
Thyy =  Thickness of cfficient condition insulation (inches)
HeatLoss(x) = Heal loss through stcam pipe as a function of insulation thickness x {(Btu/ft /yr)
AFUE = Rated AFUE of heating system.  [f no rating is available then use the method

described in the Efficient Space Heating System section for caleulating the AFUE.
The AFUI of replacement cquipment should be used if the heating system
replacement precedes the duct work insulation,

™

NYSERDA Home Pertormance with Energy Star
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"Heathoss(x)" can be found using the following lookup table,

Insulation Heat Loss
Thickness (inches) (Btu/ft/yr
Buare 2,006,040

| 413,822

1.25 370.898

1.5 327,974

1.75 307,564

2 279,882

2.5 250,008

3 228,724

3.3 212,430

4 198,151

This table was calculated using the North American Insulation Manufacturers Association’s (NAIMA) 312 Plus 4.0
Insulation Thickness Computer Program. The following assumptions were used.

Item Description
Calcuylation Type
Geomelry Description
System Units
Bare Surface Emittance
Nominal Pipe Size
Process Temperature
Ave. Ambicnt Temyperature
Ave. Wind Speed
Relative Humidity
Dew Point
Personnel Protection Thickness
Outer Jacket Material
Outer Surface Emittance
Insulation Layer |
Electric Savings Alporithms

1}

steam pipe insulation
Personnel Protection Report
Steel Pipe - Horizontal
ASTM (585

0.8

Zin,

212°F

60 oF]U

0 mph

N/A

N/A

Bare

[ron or Stecl

0.3

High Temp Fiber Blanket, Gr 6, C892-05, Varicd

There are ne clectric savings associated with this measure.

Freeridership/Spillover

Until studics have been performed to determing the free ridership and spillover, the values are assumed to be zero,

Persistence

The persistence factor is assumed to be one.

Measare Lifetimes

ce 3
The measure life is assumed to be 20 years™,

M Temperature of unconditioned basement.
¥ NYSERDA lome Performance with Encrgy Star
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Measure Cost
The measure cost is the actual cost of installing the insulation, both materials and labor.

O&M Cost Adjustments
It is assumed that there are no O&M cost ditferences between the elficient and bascline equipment.

7) Duct Work Sealing

Unique Measure Code(s): TBD

Draft datc: 4/30/2013
liffective dale:  TBD
End date: TBD

Measure Description

This measure provides estimates for stand-along savings ftom scaling ducts in a retrolit project and prevenling
heated air from leaking in to uncondilioned spaces. [n order to verily savings, a duct-blaster test must be nsed 1o
calculate a reduction in CFM-25 readings.

Definition of Baseline Condition
The bascline condition is assumed to be a duct that has not been scaled.

Definition of Efficient Condition
The efficient condition is a duct that has been sealed to reduce outside leakage.

Water Savings Algorithms
This measure has no waler savings assaciated with it

Naturai Gas Savings Algorithms

Annual Gas Savings (MMBtu) = (CFMpre — CFMpost) x DSFgas

Where:
CFMprc = Reading from duct-blaster test at 25 pascals, before scaling performed
CFMpost = Reading from duct-blaster test at 25 pascals, after sealing performed
DSFgas = Ducl scaling factor for gas systems, 0.035 MMBtus/CFM-25"

Eleetric Savings Algorithms
Electric savings per 100 CFM-25 reduction:™
+  110.0 kWh in heating Fan savings
* If a central air conditioner is present
o 1059 kWh from cooling
e (3.23 kW summer peak demand savings

Freeridership/Spiilover
Until studies have been perlonmed to determine the free ridership and spillover, the values are assumed to be zero.

 Based on 3.5 MMBtus savings per 100 CFM reduction for duct sealing from UVCL&DP Program Savings Documentation —
2011, page 131
Y UNCLEP Program Savigns Documentation, 2011, page 131
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Persistence
The persistence faclor is assumed to be one.

Measure Lifetimes
LR 3
The measure life is assumed to 18 years™,

Measure Cost
The measure cost is the actual cost of installing the insulation, both materials and labor.

O&M Cost Adjustments
[t is assumed that there are no Q&M cost differences between the efficient and baseline equipment.

# California DEER eslimage.
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B. Domestic Hot Water End Use
1) Low Flow Showerhead

Unigue Measure 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 Now showerhead in a home, This is a retrofit dircct install measure.

Definition of Baseline Condition
The bascline is the flow rate of the showerhead being replaced. 1f this is not availuble a bascline value 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. 1F this value

is not available it is assumed to be 1.5 GPM®.

Water Savings Algorithms
The water savings for low Now showcerhcads are duc to the reduced amount of water being used per shower.

(GPM"“"’ — GPM””) x 2.48 X 11.6 X 365

. = GPMbase
Atrallons = 16
Where:
Atallons = Gallons of water saved
GPMpue = Maximum gallons per minute of bascline showerhead. Default = 2.5
GPM if measured ratc is not available*®
GPMy = Maximum gallons per minute of the cfﬁuull showerhead
2.48 = Average number of people per houschold®
11.6 = Average gallons of water per person per day used lor showering™
365 = Days per year
1.6 = Average number of showers per home®

Natural Gas Savings Algorithms

Pt-nh:,ylvanu Public Utility Commission Act 129 Technical Reference Manual (Junc 2011)
* The Encrgy Palicy Act of 1992 cstablished the maximum flow rate lor showerheads at 2.5 gallons per minute (GPM)
¥ thsylvmm Census of Population, 2000.
* Most commonly quolu.l value of gallons of water uscd per person per day (including in U.S. Environmental Protection
A!,Ll'lby s “water sense” doeuments; http:/Awww.cpa.gov/watersense/docs/home_suppstat308.pdi)
¥ Estimate based on review of a number of studics:
a)  Pacific Northwest Laboratory; "Encrgy Savings from Energy-Efficient Showerheads: REMIP Case Study Results,
Proposed Evaluation Algorithm, and Program Design {mplications”
hipe/fwww,osti. gov/bridge/purl.cover.jsp;jsessionid=80456 LFOOA ABIADB2 G4 ERABBALEGS F1997purk=/10185385-
CEKZME/Mmative/
b}  East Bay Municipal Utility District; "Water Conservation Market Penctration Study”
http:/fwww, cbmud. comvsites/detauby/files/pdfs/market_penciration_study_0.pdf
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Cias energy suvings result from avoiding having to heat the saved water due to the efficient showerhead.

[AGallons x 83 x ¢, x (105 - 55)] /1,000,000

AMMBtu REpns
Where:
AMMBtu = MMDBtu of saved natural gas
8.3 = Constant to convert gallons ta pounds (lbs.)
€ = Average specific heat of water at temperature range (1,00 Blu/lb-°F)
105 = Assumed temperature of water coming out of showerhead (degrees
Fahrenheit)
55 = Assumed temperature of water cntering house (degrees Fahrenheit)™
REpiy = Recovery cfficiency of the domestic hot water heater = 75%!

Fleetric Savings Algorithms
It is assumed that all low flow 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 studies have been performed to determine the [ree ridership and spillover, the values are assumed to be zero.

Persistence
The persistence factor is assumed to be one.

Measure Lifetimey
P . n
The measure life of a low Mlow showerhead is assumed to be 9 years™.

Measure Cost
The measure cost is the actual cost of installing the new showerhead, both materials and labor,

0&M Cost Adjustments
It is assumed that there are no O&M cost differences between the efficient and baseline equipment.

2) Low Flow Faucet Aerators

Unique Measure Code(s): TBD

Draft date: 4/30/12

Effective date:  TBD

End datc; TBD

Measure Description .

This measure relates to the installation of a low flow faucet acrator in cither a kitchen or bathroom,

" A good appreximation of annual average water main temperature is the average annual ambient air lemperature. Average
water main (emperature = 55° IF based on: hitp:/lwf nede.noaa. goviimg/documentlibrary/clim8 1 supp3/empnormal_hires.jpg

M Review of ATIRI Divectory suggests range of recovery elficiency ratings for new Gas DIIW units of 70-87%. The average of
cxisting units is cstimated at 75% by the Northeast Energy 1fficiency Parinerships™ Mid-Atlantic Techuical Reference Manual
Version 1.1 (October 2010).

* Pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011)
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Definition of Baseline Condition
The bascline is the flow ratc of the existing faucct. If this is not available, it is generally assumed that a frucet will
already have a standard faucet acrator using 2.2 GPM,

Definition of Efficient Condition
The ¢efficient condition is a taucet acrator that has a flow rate lower than (he bascline condition, It this value is not
available than the Mow rate is assumed to be 1.5 GPM™.

Water Savings Alporithms
The water savings for low flow faucet acrators are duce to the reduced amount of water being used per minute that
{lows down the drain (instead of being collected in the sink).

GPMypce — GPM,,”)
: X 248 x 109 % 365 x 509
( GPMbﬂsc Aa

Al =
allons 35

Where:

il

AGallons Gallons of water saved
GPM,,,.. Gallons per minute of bascline showerhead = 2.2 GMP*
GPM, = Gallons per minute of the efficient showerhead

il

2.48 = Average number of people per houschold™

10.9 = Average gallons per day used by Faucet™®

365 = Days per year

50% = Drain rate, the percentage of water flowing down the drain™
35 = Average Number of Faucets per home™

Natural Gas Savings Algorithms
Gas.cnergy savings result from avoiding having to heat the saved water due to the efficient showerhead.

|[AGalions x 8.3 x ¢, % 25] /1,000,000

AMMBtu =

REpuw
Where:
AMMBtu = MMBu of saved natural gas
8.3 = Constant to convert gallons to pounds (I1bs.)
Cp = Average specilic heat of water at temperature range (1.00 Blw/1b-°F)
25 = The difference between the temperature of the water cntering the
house and the temperature leaving the faucet (degrees Fahrenheit),”
RE = Recovery efficiency of the domestic hot water heater = 750%™

* pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011)
* Public Service Commission of Wisconsin Focus on Energy tivaluation Default Deemed Savings Review, June 2008.
htp:/iwww, focusonenergy.convfiles/Document_Management_Sysiem/Evaluation/acesdeemedsavingsreview_evaluationreport.p

df
45 I

: ennsylvania, Census of Population, 2000.
0

Most commonly guoted value of galtons of water used per person per day (including in U.S. Environmental Protection
Agency’s "water sense™ documents: htip://www.epa.gov/watersense/docs/home _suppstat508.pdf}

*7 Estimate consistent with Ontario Energy Board, "Measures and Assuraptions for Demand Side

Managenent Pianning.”

" 1zust Bay Municipal Ulility District; "Water Conservation Market Penetration Study”
hitp://www.cbmud.com/sites/defaulttiles/pdfs/market_penetration_study_0.pdf

* penngylvania Public Utility Commission Act 129 Technieal Reference Manual (June 2011)

M See assumption for low Now shower head.
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Electric Savings Algorithms
1t is assumed that all fauect acrators installed under PGW’'s ELIRP program are installed in homes that heat water
using natural gas. There are ne additional cleetrie savings claimed.

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

Persistence
The persistence faclor is assumed to be onc.

Measure Lifetimes
- \ -~ . ‘
The measure life of a faucet acrator is assumed to be 12 years™.

Measure Cost
The measure cost is the actual cost ol instaliing the new faucet acrator, both materials and labor,

O&M Cost Adjustments
It is assumed that there are no O&M cost differences between the efficient and baseline cquipment.

3) Efficient Natural Gas Water Heater

Unique Mcasure Code(s): TBD

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

Measure Description
This measure relates 1o an efficient natural gas water heater.

Definition of Baseline Condition
The baseline is the energy factor (EF) of the existing water heater, If possible, the EF of the existing water heater
should be used. [f the IF of the cxisting water heater is unknown, 0.575 should be used™,

Definition of Efficient Condition
The efficient condition is a natural gas watcr heater that is more energy cfficient than the existing water heater.

Water Savings Algorithms
No water savings have been defined tor this measure,

Natural Gas Savings Algorithms

MMBiu savings are realized duc to the increase in efficicney factor (12F) of the new cquipment. MMBLu savings
vary by cquipment type duc to differences in model specific bascline EF and high efficicncy EF percentages,
Savings are calculated from the baseline new unit to the installed cificient unit. The following formula for gas
savings is based on the DOE test procedure for water heaters.

(-7.1—— _L) % 41,045 X 365
AMMBry = ~Tbase  EFers
- 1,000,000

31 pennsylvania Public Utility Comumission Act 129 Technicat Reference Manual (Junc 2011)
*2 From Mass Save “Massachusctts Technical Reference Manual for Estimating Savings from Encrgy Efficiency Measures: 2011
Program Year — Plan Version.” October 2010. Page 242,
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Where:
EF e = Energy Factor of bascline waler heater
EF. = lLnergy Factor of efficient water heater

41,045 Factor used in DOL test procedure algorithm
365 = Days in the year

[

Electric Savings Algorithms
[1is assumed that all favcet acrators installed under PGW?s ELIRP program are installed in homes that heat water
using natural gas water, There are no additional clectrie savings claimed.

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

Persistence
The persistence Factor is assunied Lo be onc.

Measure Lifetimes
. . . . 53
The measure life of a natural gas water heater ts assumed to be 15 years™,

Meusure Cost
In a natural replacement scenario, the cost is the incremental cost of the efficient cquipment over the bascline

cquipment. In a retrofit seenario, the measure cost is (ull cquipment and labor costs.

0O&M Cost Adjustments
It is assumed that there are no Q&M cost differences between the clficient and bascline equipment.

4) Hot Water Heater Tank Temperature Turn~down

Unique Measure Code(s): TBD

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

Measore Description
This measure relates to lowering the thermostat setting on a natural gas hot water heater to 126" F if the temperature

is set higher.

Definition of Baseline Condition
The basciine is the temperature setting of the existing water heater. usually above {357 F

Definition of Efficient Condition
The efficicnt 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 B1u savings arise from lower temperature sctting that reduces the standby heat losses required 1o maintain the

tanks (emperature seiting.

S DIER values, updated October 10, 2008
htip:/Awvww.deeresources,com/decrd91 1 planning/downloads/EUL_Summary_10-1-08.xls
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Arvea X (Thase = Torr) o 8,760

AMMBiw = Rpuw ‘ 1,000,000
REpyy
Where:
AMMBtu = MMDBtu of saved gas per year
Area = Surface area of hot water heater (fi%)
Thase = Original temperature inside the tank (°F) = Assume 135 “F if no other
information provided
Torr = New temperature inside the tank ('F) = Assume 120° F il no other

information provided
Ruuw = R-value of the hot water heater (h °F [/B) = 5.0%

8,760 = Number of hours in a year
RE i = Recovery efficiency of the domestic hot water heater = 75%"
1,000,000 = Biuto MMB1tu

The following table provides surface areas based on the number of gallons the water tank can hold, along with
deemed savings valucs using the assumptions above.

Tatal Annual
Water Heater Height Diameter Surface Savings
Size (Gal) (Inchesy* (Inches)* | Area (It) (MM Btu)
30 60 16 297 1.04
40 6l 16.5 313 1.10
50 53 I8 39 i.i2
66 58 20 39.0 1.37
80 58 22 44.4 1.56

* Front New York Standard Approach for Estimating Energy Savings from Encergy Efficiency Programs (October
15, 2010). Page 98

Eleetric Savings Algovithms
There are no clectric savings assoctated with this measure.

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

Persistence
The persistence factor is assumed to be onc.

Measure Lifetimes
. N - 56
The measure lifc of a natural gas waier heater is assumed to be 2 ycars™ .

Meuasure Cost
In a natural replacement scenario, the cost is the incremental cost of the efficient equipment over the baseline
cquipment. In a retrolit scenario, the measure cost is full equipment and labor costs.

™ Caleulated using the base conductive heat loss co-efficient and surfice arcas from; New York Standard Approcch for
Estimating Encrgy Sevings from Energy Efficiency Programs (October 13, 2010). Page 98

¥ See assumption for low flow showerhead.

s Page 410. Vermont Technical Reference Manual and New Jersey Clean Encrgy Program Protocols
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O&M Cost Adjustments
It is asstimed that there arc no O&M cost differences between the ctficient and bascline cquipment.

5) Repair Hot Water Leaks/Plumbing Repairs

Unigque Measure Code(s): TBD

Drafi date: 4/30412
Effective date: TBD
I:nd date: TBD

Measure Description
This measure relates to repairing any leaks from hot water pipes.

Definition of Baseline Condition
The baseline condition is the amount of water leaking from the hot water pipe per minule.

Definition of Efficient Condition
The efficient condition is no hot water leaking from the hot water pipe.

Water Savings Algorithms
The water saved is the amount of water that is lost duc to the leak. The following table provides the deemed waier

savings values for the most common types of lcaks.

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 N oz) 89.28

* A drip is assumed to be 0.0001 gallons™

Natural Gas Savings Algorithms
Gas savings result from the aveided cnergy used to heat the water wasted from the leak.

|aGallons x 8.3 x ¢, x (120 — 55)| / 1,000,000
REHHW

AMMBtu =

Where:
AMMBtu = MMBtu of saved natural gas

8.3 = Constant to convert gallons to pounds (1bs)

¢y = Average specific heat of water at temperature range (1.00 Btw/1b-°F)

120 = Assumed temperature of hot water as it leaves the water heater and
travels through the pipes.

55 = Assumed tempcrature of water entering house (degrees Fahrenheit)™

REpimr = Recovery efficiency of the domestic hot waler heater = 75%

7 Figures provided to North Carolina’s [are County Water Department by the North Carolina Rural Water Association:
htip:/fwww.darenc.com/waler/Othsts/ Wirl.oss.him (accessed June 23, 2011)

* A good approximation of annual average water main temperature is the average annual ambient air temperature, Average
water main temperature = 55° F based on: hutpe//iwf nede.noaa.gov/img/documentlibrary/clim® [ supp3/tempnormal_hires.jpg
* See assumption for low flow showerhead,
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The Tollowing table provides deemed gas savings values based on the deemed waler savings, the algorithm outlined
above, and the measure lives from below.

leak Type Savings (MMBtu)
Slow Steady Drip 0.87
Fast Drip 0.87
Small Stream 1.35

Electric Savings Algorithms
It is assumed that all leaks repaired are for homes that heat water using natural gas water. There are no additional

clectric savings claimed.

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
The savings for repairing hot water leaks persist as long as the leak would not have atherwise been fixed. PGW

assumes that a smaller leak will persist longer than a larger and more noticcable leak and has adjusted the lollowing
measure lifetimes to account for this.

Leak Type Lifetime
Slow Steady Drip 12 weeks
Fast Drip 6 weeks
Small Stream 3 week

Measure Cost
The measure cost 18 the actual cost of repairing the Icak, including parts and labor.

O&M Cost Adjustments
It is agsumed that there are no O&M cost differences between the eificient and baseline equipment,

6) DHW Pipe Insulation

Unique Measure Code(s): TBD

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

Measure Description
This measure relates to installing insulation on hot water pipes.

Definition of Baseline Condition
The baseline condition is the current insulation thickness on the hol watcer pipe.

Definition of Efficient Condition
The efficicnt condition is any insulation thicker than that already on the hot waler pipe.
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Water Savings Algovithms
This measure has no water savings agsocialed with it

Natural Gas Savings Algorithms

Heatloss(Thyase) — ffeflfLGSS(Tf!eff))
REpmw * 1,000,000

Annual Gas Savings (MMBLu) = Length x

Where:
Length = Number of linear feet of steam pipe insulated
Thy. =  Thickness of base condition insulation (inches)
Thye = Thickness of efficient condition insulation (inches)
HcatLoss(x) =  Heat loss through hot water pipe as a function of insulation thickness x (Btu/ft /yr)
REpuw =  Recovery cificiency of the hot water heater = 75%%

“HealLoss(x)"" can be found using the following lookup table.

Insulation EHeat Loss

Thickness (inches) (Btu/ft/yr
Barc 267,881
3/8" 99.076
1/2" 86,636
5/8" 75.073
3/4" 71.482
7/8" 66,488
" 62,722
F12" 51,509
2" 45815
2172" 40,208
3" 37,843

This table was calculated using the North American [nsulation Manulacturcrs Association’s (NAIMA) 312 Plus 4.0
Insulation Thickness Computer Program. The following assumptions were used.

Item Description = DIHW pipe insulation

Culculation Type = Personnel Protection Report
Geomeltry Description = Copper Pipe - Horizontal
System Units = ASTM C585
Bare Surface Emittance = 0.6
Nominal Pipe Size = 0.51n,
Process Temperature = 130 °F

“ See nssumption for low flow showerhead,
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Ave. Ambient Temperature = 60 °F
Ave. Wind Speed = O mph
Relative Humidity = N/A
Dew Point = N/A
Personnel Protection Thickness = Bare
Qutcer Jacket Material = Copper
Outer Surface Emittance = 0.6

Polystyrene PIPE, Type X1, C578-07, Varicd

il

[nsulation Layer i

Eleetric Savings Algorithms
There are no clectric savings associated with this measure.

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 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
Mt is assumed that there are no O&M cost differences between the cfficient and baseline ecquipment.

7) Hot Water Storage Tank Wrap

Unique Measure Code(s): TBD

Draft date: 4/30/12
Gifcctive date;  TI3D
Lnd date: TBD

Measure Description
This measure refers to an insulating “blanket™ that is wrapped around the outside of a hot water ank to reducc stand-
by losses. The tank wrap must lollow BPI technical standards:

“Water heater insulation wraps shail not cover the top of oil or gas systems, and shall not obstruct the pressure relicf
valve, thermostats, hi-limit switch, plumbing pipes, or aceess plates. A minimum 2-inch clearance is required from the
access door for gas burners.

Water heater insulation wraps shall not be installed where forbidden by the manufacturer’s instructions found on the
w1l
nameplate, ™

Definition of Bascline Condition
The baseline is the ot water heater tank without the insulating blanket,

‘I NYSERDA llome Performance with Energy Star
2 Building Performance Institute, Inc. Technical Standards for the Heating Professional. Revised 11/20/07. Page 12,

May 1, 2013 Philadcelphia Gas Works: EncrgySense



39

Definition of Efficient Condition
The efficient condition is the hot walter heater tank with the insulating blanket.

Water Savings Algorithms
There are no water savings duc to this measure.

Nuatural Gas Savings Algorithms
Gas encrgy savings result from the reduction in standby losses.

1 1 . . . 8,760
(Rbusc ~Ren) x Area X (Teank = Tamv} X 797,000
AMMBtu = -
REpuw
Wherc:
AMMBLu MMBiu of saved gas per year

Rar = R-value of the hot water heater with the insulating blanket (h "F
B
Rp.. = Original R-valuc of the hot water heater (h “F {t7/Btu) = 5.0 unless
other information provided
Arca = Surface arca of the hot water heater covered by the insulating blanket
(1)
Tuax =  Temperature inside the tank ("F) = Assume 120 “F il no other
information provided
Taw = Temperature outside the tank ("F) = 55 F*
8,760 = Number ol hours ina year
REpue = Recovery efficiency of the domestic hot water heater = 75%%
1,000,000 = Biuto MMBIu

The following table provides assumed insulated surface arcas and corresponding deemed savings valucs lor 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 | Dianmeter | of Cylinder Accessed Accessed Savings Savings
(Gal) (Inches)* | (Inchesy* (i’ Areas (I)** [ Areas (ft) | (MMBtu) [ (MMBtu)
30 60 16 20.9 0.4 20.5 1.6 23
40 Gl 16.5 220 0.4 21.5 1.6 24
50 33 18 208 0.4 20.4 1.5 2.3
66 58 20 253 0.4 24.9 1.9 2.8
80 58 22 27.8 0.4 274 2.1 3.1

* Frowie New York Standeard Appraceh for Estimating Freergy Savingy from Energy Efficiency Programs
(October 15, 2010). Page 98
** Jsxuming square aceess area with 47 square and 2" cleurance on each side

Electric Savings Algorithms

* Calcutated using the base conductive heat loss co-cificient and surface areas from: New York Standard Approuach for
Extimating Encrey Savings from Encrgy Efficiency Programs (October 15, 2010), Page 98

* Assumed to be in unconditioned space, ambient temperature assumption based on:
htip://lwlnede.noaa.gov/img/documenttibrary/elim® [supp3/tempnormal_hires jpg

% See assumption lor low flow showerhead.
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This mcasure is assumed 1o be installed only on a nalural gas fired hot water heating systems, so there are no clectric
savings associaled with this measure,

Freeridership/Spillover
Until studics have been performed to determine the free ridership and spillover, the values are assumed 1o be zero,

Persistence
The persistence factor is assumed to be one.

Measure Lifetimes
S 6
The measure life is assumed to be 5 years™.

Measure Cost
The measure cost is the actual cost of installing the hot water tank-wrap, both materials and labor.

O&M Cost Adjustments
It is assumed that there are no O&M cost differences between the cfficient and baseline equipment.

** Northeast Encrgy Efficiency Partnerships. Afid-Atlantic Technical Reference Manwal (Version 1.1). Qctober 2010
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IV. Low Income Retrofit Market
A. Space Heating End Use

1) Efficient Space Heating System

Unique Measure Code(s): TBD

Dralt date: 4/13/11
Effective date;  TBD
End date: TBD

Measure Description
This measure applics to residential-sized high-cfficiency gas furnaces and boilers replacing an existing and
functioning furnacc or bailer of lower efficicncy. :

Definition of Baseline Condition

The cfficiency levels (AFUE) of existing and functioning gas-fired furnaces or boilers. If the manufacturer’s rated
AFUE is available usc it in the savings calewlations. 1 the manufacturer’s rated AFULE ts not available, then
calculate the existing heating system AFUL by multiplying the measured Steady State Efficiency by the appropriate
multipliers in the following table:

Distribution Type System Type Defanlt Multiplier
Air Forced Air i.0
Gravity 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
Steam 0.75

Source: Building Performance Institute, Teehnical Standards for the Heating Professional, Revision 11/20/07, p.6.

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

Gas Savings Algorithms

MMBtu savings are realized due to the increase in AFUE of the new equipment. MM Btu savings vary by cquipment
type due to differences in model-specific bascline AFUE and high efficiency AFUE percentages. Savings arc
caleulated from the bascline existing unit to the installed efficient unit.

AFUEBase)

‘ = i se X -
Annual Gas Savings (MMBtu) = Heatingl/se (1 AFUE,,

Where:
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HeatingUse = Annual heating usc (MMBtu/yr) from weather normalized usage analysis of customer
billing data from pre-treatment period. See description below.
AFUEg:. =  LClficicney of existing baseline equipment (Annual Fuel Utilization Efficicney)
AFUEy, = LEfficicney of new elficient cquipment

Fleating Use weather normalization methods (HeatingUse):

Method 1: Usc a lincar regression model of use/day as a function of HDD63*/day 1o estimaie heating slope
(MMbu/HDD63) and baseload daily use (MMBtu/day) with an annual HDD63 of 4033 to calculate annual heating
load.

Methed 2: Caleulate bascload (MMBtu/day} as the third fowest MM Btu/day bill for the analysis year. Then
calculate raw heating use as the sum of monthly billed use minus the — bascload * sum(monthly bill clapsed days),
then calculate weather adjusted heating use as raw heating use * (4033/HDD63actual).

Electric Savings Algorithms

[Electric energy savings result from cflicient furnace fans (ECM) that may be included with efficient furnaces.
Electrical savings from fan mator efficicney docs not apply to boilers,

Energy Savings
AkWh =700 kWh

Demand Savings

AW =0 kW
Where:
AkWh = Gross customer annual kWh savings for the measurc. Based on 500 kWh heating
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 zcro.

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

7 Heating degree days are caleulated using base 63°F which was selected based on varinble-base degree day regressions of
billing data from CWP participants over the past scveral years. This value is higher than found for many non-low income

populations in similar climates and likely reflects the low efficiency of the low income heusing stock and also the targeling of
high users by CWP, The use of this HDD base climirates the need for the degree day correction factor found in some similar
calculations that use HDDGS.

* This value of 4033 HIDID63 is the average from NWS data for PHL for the years 2002 through 2009.
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The persistence lactor is assumed to be onc.

Measure Lifetimes

Equipment Type

Measure Lifetime

Gas Furnaces

20

Gas Boilers

25

Source: Lifetime estimates used by Efficiency Vermont,

Measure Cost

The measure cost is the full cost of installing the efficient equipment, including labor and for the installation of
dircet venting required for condensing (urnaces and boilers.

O&M Cost Adjustments

Any O&M cost differences between the new efficient and existing bascline cquipment should be accounted for.

Water Savings

There are no water savings for this mcasure.

2) Infiltration Reduction

Unigue Measurc Code(s): TBD

Draft date: 4/13/11
Effective date;  TBD
End date: TBD

Measure Deseription

This involves decreasing the amount of air cxchange between the inside and outside of the house by scaling the

sources of leaks, while maintaining minimum air exchange for air quality.

Definition of Baseline Condition

The baseline is the housce in its pre-treatment condition, with opportunities for infilteation reductions.

Definition of Efficient Condition

Any deerease in infiltration will reduce encrgy consumption compared to the pre-treated house.

Gay Savings Algorithms

Annual Gas Savings (MMBtu) =

Where:

HDD, % 24 % (CFM50,,, — CFM50,,, )

(21.5 x AFUE x1,000,000)

HDD, = Meating degree days at temperature t, where t=63°F if no programmable thermostat has
heen installed and t=62°F if a programmable thermostat has been installed. From NWS
data for PHL from 2002-2009, HDD&3=4033 and HDD62 = 3820.

24 = hours/day

CFM50,,,= CFM50 ol builling shell leakage as measurcd by a blower door test before treatment.
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CFM350,,, = CFM30 of building shell leakage as measured by a blower door test after treatment,
21.5 = factor to convert CFM 30 value to Buw/hrF heat loss rate, caleulated from hourly
infiltration modeling®
AFUE= rated AFUE of heating system.  Tf oo rating is available then use the method deseribed in

the Efficient Space Heating System section for caleulating the AFUE. The AFUE 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. 1f the type or existence of air-
conditioning is not known, then assume that 83% have air-conditioning and cstimale the cooling savings as 83% of a
house with central air conditioning,™

Reduced furnace fan or boiler circulator pump usage is also likely to oceur and provide electricity savings during
bath the heating and cooling seasons.

Energy Savings
AkWh = AkWhy, . AkWhey
AkWhiy, = Annual Gas Savings (MMBtu)} x Auxiliary
AkWhe,, = 0 kWh if house has no air conditioning
= AkWh4¢ if house has central air conditioning

= AkWhg ¢ i house has room air conditioning
= 83% x AkWh ¢ if no information about air conditioner

CDD X 24 x DUA X (CFM50,,, — CFM50,, )

AkWheye =
(215 x SEERcAc % 10001 30)

CDD X 24 % DUA % Fyooac X (CFM50,,, — CFM50,,)

) — W
(z1.5 % EERpac X '“"“EW)

AkWhy ¢ =

Demand Savings

AW =0 kW if house has no air conditioning
= AkWe e if house has central air conditioning
= AkWy, - if house has room air conditioning

L\kw _ L\kWh(’g‘(.‘
CAC EFI—‘!‘I‘:Uul CAC
AkWhgae
SkWrac T *Chrac

].‘:F]-J]'lcuul RAC
Where:

% An hourly infiltration was caleulated using a modified version of the LBL (a.k.a. Shenman-Grimsrud) infiltration model with o
wind effect moditication (EPR1 RP 2034-40, Palmiter and Bond 1991) using Philadelphia TMY2 hourly weather data, This
analysis result was then adjusted to account Tor an assumed party wall leakage fraction of 12% and an estimated 10% thermal
regain lrom infiltmtion/exiiltratiom. The resulting value of 21.53 is consistent with statistical analyses of empirical data using
CEMS50 values and actunl gas use and savings from CWP cvaluations.

™ Percentage of houses with air-conditioning from EIA Table AC1.xls for Middle Atlantic region (PA, NY, NJ). Froni:
htip://www.cin.doe.gov/emeu/recs/recs 2005/he 2005 _tables/detailed tables2005.html
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gross customer annual KWh savings for the measure.
gross customer summer load kW savings for the measure.

= Healing system auxiliary usage per MMBTU consumption {5.02 From
Vermont Technical Reference Manual)

= Cooling Degree Days (Degrees F * Days)HDD

= Discretionary Use Adjustment to account for the fact that people do not
always operate their air conditioning systern when the outside
temperature is greater than 65F.

= Seasonal Energy Efficiency Ratio of existing home central air
conditioner (Btu/Wshr) (See table below for defaull values if actual vaiues
are not avaifable)

= Average Energy Efficiency Ratio of existing room air conditioner
(Btu/W=hr) (See table below for default values if actual values are not
available)

= Demand Coincidence Factor for central AC systems (See table below)
= Demand Coincidence Factor for Room AC systems (See fable beiow)

= Equivalent Full Load Cooling hours for Central AC and ASHP (See
table below)

= Equivalent Full Load Cooling hours for Room AC (See table below)

= Adjustment factor to refate 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 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

" Sae of Ohio Encrgy Efficiency Technical Reference Manual,” prepared for the Public Utilities Commission of Ohio by
Vermmont Energy Investment Corporation. August 6, 2010,
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Term Tybe Value Source
CFrac Fixed 0.58 PUC Technical Reference Manual
FRroomAG Fixed 0.38 Calculated’
EFLH, CDD and HDD by City

EFLHcool ' EFLHcos1 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 are assumed to be zero.

Measure Free Ridership Spillover
Infiltration Reduction 0% 0%
Persistence

The persistence factor is assumed to be one,

Measure Lifetimes

Veasure Measure Lifetime

Infiltration Reduction 20
Source: NYSERDA Home Performance with EEncrgy Star.

Measure Cost
The measure cost is the material and labor cost for reducing air leakage.

O&M Cost Adjustments
1t is ussumed that there arc no Q&M cost differcnces between the efficient and bascline condition, other than energy

usage.

Water Savings
There are no water savings for this measure.

3) Roof and Cavity Insulation

™2 From PECO baseline study, average home size = 2323 1%, average number of room AC units per home = 2.1, Average Room
AC capacity = 10,000 Biut[ per ENERGY STAR Room AC Calculator, which serves 425 {7 (average between 400 and 450 it
for 10,000 Btull unit per ENERGY STAR Room AC sizing chant). Fupomac = (425 7 * 2,1%(2323 %) =0.38

" PA 2010 TRM Table 2-1.

P pA SWE Interim Approved TRM Protocol — Residential Reom AC Retirement

* Climatography of the United States No. 81. Monthly Station Normals of Temperature, Precipitation, and Heating and Cooling

Degree Days 1971-2000, 36 Pennsylvania, NOAA. htip:fedo.nede.noaa.gov/climatenormals/elim8 /P Anorm. pdf
76 Ibid,
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Unique Mcasure Code(s): TBD

Drafl date: 4/13/11
Effcctive date:  TBD
End datc: TBD

Measure Description
This involves increasing the insulation levels in cither the roof or cavilies,

Definition of Baseline Condition
The bascline is amount of insulation in the house in its pre-treatment condition.

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

Gus Savings Algorithms

. oA x {17, =1
HDD, x 24 x AREA ><( /Rpre /Rposz)
(AFUE x 1,000,000)

Annual Gas Savings (MMBtu) =

Where:
HDD, = [leating degree days at temperaturce t, where t=63°F if no pragrammable thermostat
has been installed and =62°F if a programmable thermostat has been instatled”.
24 = Hours per day

AREA = Netinsulated area in square feet, Estimated at 85% of gross arca for cavitics.
Rye = R value of rooffcavity pre-teeatment. Ry = 5 unless there is existing insulation.
Rpw = R value of rool/ cavity after insulation is installed.

AFUL = Rated AFUE of heating system.  1f no rating is available then use the method

described in the Efficient Spacce Heating System section for calculating the AFUE.
The AFUL of replacement equipment should be used i 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. [ the type or existence of air-
conditioning is not known, then assume that 83% have air-conditioning and estimatc 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 cooling seasons.

Encrgy Savings
AkWh = AkWhAu‘ + AkWhle

AW 4 = Annual Gas Savings (MMBtu) x Auxiliary

7 From NWS data for PHL from 2002-2009, 11DDG3=4033 and HDDG62 = 3820
7" Percentage of houses with air-conditioning from EIA Table ACT.xls for Middic Atlantic region (PA, NY, Ni). From:
htpe/iwww.cid.doc.gov/emeu/recs/recs2005/he2005 _iables/detailed_tables2005.himl
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AW hegal =0 kWh if house has no air cbndilioning
= Ak W, il house has central air conditioning
= Ak Wy, il house has room air conditioning
= 83% x AkWh4¢ i no information about air conditioner

hr

CDD*24 2o xDUA | .
L\kwhcr\(_‘ = ‘} = [AREA X ( - )J
SEER A <1000 1 pre Rpost
DD thly XDUAX Py ac o
AkWhgae = X [AREA x( - )]
RAC TR W pre Rpast

FERac 1000 (7

Demand Savings

AKW =0 kW if house has o air conditioning
= AkW ¢ if house has central air conditioning
= AkWyac if house has room air conditioning

L\kWhC‘\C -
= cLbeac
EFLM 0

_ AkWhyae

AW e

AkWiae *CFrac

EFLM oo rac

AkWh = gross customer annuil kWh savings for the measure.
AkW = gross customer summet load kW savings for the measure.
Auxiliary = Healing system auxiliary usage per MMBTU consumption (5.02 From

Vermont Technical Reference Manua)
CDD = Cooling Degree Days (Degrees F * Days)HDD

DUA = Discretionary Use Adjustment lo account for the fact that people do not
always operate their air conditioning system when the oulside
temperature is greater than 65F.

SEERcac = Seasonal Energy Efficiency Ratio of existing home central air
conditioner (Btu/W-hr} (See table below for default values if actual values

are nol available)

ElRpac = Average Energy Efficiency Ratio of existing room air conditioner
(Btu/Wehr) (See table below for default values if actual values are not
available)

CFcac = Demand Coincidence Factor for central AC systems (See table below)

CFrac = Demand Coincidence Factor for Room AC systems (See table below)

EFLH o0 = Equivalent Fulf Load Cooling hours for Ceniral AC and ASHP (See
table below)

EFLH oo rac = Equivalent Full Load Cooling hours for Room AC (See table below)
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Froom ac = 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™
SEEReac Variable Default values: PUC Technical Reference Manual

Early Replacement = 10
Replace on Burnout = 13

Nameplate Contractor Data Gathering
EERgac Varlable Default = 9.8 DOE Federal Test Procedure 10 CFR 430,
Appendix F (Used in ES Calcutator for baseline)
Nameplate Contractor Data Gathering
CFcac Fixed 0.70 PUC Technical Reference Manual
CFrac Fixed 0.58 PUC Technical Reference Manual
FRoomAG Fixed 0.38 Calculated®

EFLH, CDD and HDD by City

EFLHcoo! EFLHcoot 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 are assumed to be zevo.

Measure Free Ridership Spillover
Insulation 0% 0%
Persistence

The persistence factor is assumed 10 be one.

™ “State of Ohio Energy Efficiency Teehnieal Reference Manual,” prepared for the Public Utilities Commission of Ohio by
Vermont Encrgy Investment Corporation. August 6, 2010,

8 y:rom PECO baseline study, average home size = 2323 [, average number of room AC units per home = 2.1, Average Room
AC capacity = 10,000 BiuH per ENERGY STAR Room AC Caleulator, which serves 425 fi? (average between 400 and 450 2
for 10,000 BwH unit per ENERGY STAR Room AC sizing chart). Fyoamac = (425 i % 2.1)/(2323 i) = 0.38
*1 PA 2010 TRM Table 2-1.
82 pA SWE Interim Approved TRM Protocol — Residential Room AC Retirement

¥ Climatography of the United States No. 81. Monthly Station Normals of Temperature, Precipitation, and Heating and Cooling
Bugrcc Days 1971-2000, 36 Pennsylvania. NOAA, http:/cdo.nede. nova.gov/elintenormals/elim8 |/ Anorm, pull

" Ibid.

May 1, 2013 Philadelphia Gas Works: EncrgyScense



51
Measure Lifetimes
Measure Measure Lifetime
Roof Insutation ' 4(}
Cavity Insulation 40

Source: NYSERDA Home Performance with Energy Star.
Measure Cost

The measure cost is the imaterial and labor cost adding insulation.

0&M Cost Adjustments
It is assumed that there are no O&M cost differences between the efficient and baseline condition, other than energy
usage.

Water Savings
There are no water savings for this measure.

4) Programmable Thermostat

Unique Measure Code(s): TBD

Draft date: 4/13/11
Gifective date: TBD
End date: TBD

Measure Deseription
This is a programmable thermostat controlling a residential-sized gas furnace or boiler.

Definition of Baseline Condition
The baseline is a manual thermostat where cach temperature setting change requires human intervention.

Definition of Efficient Condition
The efficient thermostat is ong that can be programmed to automatically inercase or lower the temperature setting at

different times of the day and week.

Gas Savings Algorithms

Annual Gas Savings (MMBtu) = HeatingUse % (1 - ”DD(’Z/HDDM) = HeatingUse x 0.053
= 1.53 MMBtu

Where:

HeatingUse = Annual heating use (MMBtw/yr) from weather normalized usage analysis of customer
billing data from pre-treatment period (sce description under heating system
replacement). If thermostat measure is performed afler shell measures of insulation
or air scaling, then subtract the projected savings from thosc measures from the pre
retrofit heating use.

[‘[DD(,I 3820

I

The annual heating degree days based on 62°F, representing the estimated balance
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point temperature of the home with the programmable thermostar.

I‘[DD(.g = 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 arc consistent with cach other and
indicate an estimated average impact based on employing the approach from past CWP contractors to largeting
customers and selecting homes to reecive thermostats and the savings opportunities and compliance rates achieved.
The savings may not be accurate when applicd to different populations in different ways.

Electric Savings Algorithms

If the type of air conditioning is known, then usc the appropriate algorithm below, 1T 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*

Redueced furnace fan or boiler circulator pump usage is also likely to oceur and provide clectricity savings during
both the heating and cooling scasons, but these auxiliary savings arc not accounted tor in the following algorithms.

Energy Savings
AKWh = AkWha,, + AKWheo

AkWhy,, = Annual Gas Savings (MMBtu)} x Auxiliary

AkWhe,,, = () kWh if housc has no air conditioning
= AkWhy s if house has central air conditioning
= 0 if house has room air conditioning
= 83% X AkWhg e if no information about air conditioner

Btu 1 kWh
1200055 X 77560 Wh

EERcoor X Ef fauer

AkWheae = CAPegor X X EFLH X ESFq0;

Demand Savings

AKW =0 kW
Where:
AkWh = gross customer annual kWh savings for the measure.
AkW = gross customer sunumner load kW savings for the mcasurc.
CAPcooL = capacity of the air conditioning unit in tons, based on nameplate

capacity (see table below)

* Percentage of houses with air-conditioning from EIA Table AC1.x1s for Middle Adantic region (PA, NY, NJ). From:
htip:/Awww.ein.doe, goviemen/rees/recs2005/he2005_tables/detailed_tables2005.htnl
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EER ool = Seasonally averaged efficiency rating of the baseline unit . (see table
below)
Effycr = duct system efficiency (see table below)
ESFeooor = energy savings factor for cooling and heating, respectively (see table
below)
EFLH = equivalent full load hours
Residential Electric HYAC Calculation Assumptions
Componer{t Type Value | 'sources
CAPcoo, Variable Nameplate data Contractor Dala
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 0.8 3
ESFcool Fixed 2% 4
EFLH Fixed Philadelphia Cooling = 1,032 Hours 5
Sources:

11. Average size of residential air conditioner.

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

2006.

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

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

Equipment Type

Free Ridership

Spillover

Programmable Thermostat

0%

0%

Persistence

The persistence factor is assumed to be one.

May 1,2013

Philadelphia Gas Works: EnergySense




54
Mecasure Lifetimes
Equipment Type Measure Lifetime
Programmable Thermostat 15

Source: New Jersey Clean Energy Program Protocols {December 2009).

Measure Cost
The measure cost is the cost of the programmable thermestat,

0O&M Cost Adjustments
It is assumed that there are no O&M cost difterences between the efficient and baseline equipment.

Water Savings
There are no water savings for this measurc.

S) Duct Work Insulation

Unique Mcasure Code(s): TBD

Drafi date: T28/11
Eitective date: TBD
End date: TBD

Measure Description
This measure relates to installing insulation on duets in unconditioned spaces,

Definition of Baseline Condition
The baseline condition is assumed to be a bare steel duct,

Definition of Efficient Condition
The efficient condition is the duct with insulation installed.

Water Savings Algorithms
This measure has no water savings associated with it

Natural Gas Savings Algorithms

(HemLoss(Th,mm) - Heur,Loss(Th,_,”))
AFUE x 1,000,000

Annual Gas Savings (MMBtu) = Length X

Where:

Length Number of lincar fect of duct work insulated
Thywe =  Thickness of base condition insulation (inches)
Thyy =  Thickness of efficient condition insulation (inches)
HeatLoss(x) =  [eat loss through duct work as a function of insulation thickness x (Btu/ft /yr)

AFULE = Rated AFUE of heating system.  [f no rating is available then use the method
described in the Efficient Space Heating System section for calculating the AFULE,
The AFUE of replacement equipment should be used if the heating system
replacement precedes the duct work insulation,
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“HcatLoss(x)" can be found using the following lookup tabie.

Insulation Heat 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
2.5 61,620
3 52,650
3.5 45,990
4 40,830

This table was calculated using the North American Insulation Manufacturers Association’s (NAIMA) 3 Plus 4.0
Tnsutation Thickness Computer Program. The following assumptions were uscd.

Item Description = bare duct
Calculation Typc = Hecat Loss Per Year Report
Geomelry Description = Steel Duet - Rectangular Horz,
System Units = ASTM C385
Bare Surface Emittance = 0.8
Process Temperature = 140 °F
Ave. Ambicnt Temperature = 41,8 °F™
Ave. Wind Speed = O mph
Relative Humidity = N/A
Dew Point = N/A
Condensation Control Thickness = N/A
Hours Per Year = 2000
Outer Jacket Maiterial = Aluminum, oxidized, in scrvice
Outer Surface Emittance = 0.1
Insulation Layer 1 = Duct Wrap, 1.0 pound per cubic foot,
C1290,
Duct Horiz Dimension = [2n,
Duct Vert Dimension = §in.

Electric Savings Algorithms
No clectric savings are currently claimed for this measure.

8 Average winter temperature for Philadelphia from “Cost Savings and Comfort for Existing Buildings™, 3rd Edition, by John
Krigger, Saturn Resource Management, Page 255,

87 Low end of 2,000 ~ 2,500 winter heating load hours from Air-conditioning and Refrigeration Institute.

hitp:/Avww. waterfurnace.ca/Engincer/Misc%20R eferences/ ARI%20Co0ling% 2084 %2 0Heating%20L oad %201 Lours%%20Map. pdf
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Freeridership/Spillover
Until studies have been performed to determine the free ridership and spillover, the valuces are assumed to be zero.

Persistence
The persistence factor is assumed to be one.

Measure Lifetimes
The measure life is assumed to 18 years™,

Measure Cost
The measure cost is the actual cost of installing the insulation, both materials and labor.

0&M Cost Adjustments
It is assumed that there are no O&M cost differences between the efficient and baseline equipment.
6) Heating Pipe Insulation

Unigue Mcasure Code(s): TBD

Drafl date: 7/28/11
Lifective date;  TBD
Iind date: TBD

Measure Description
This mcasure relates to installing insulation on stcam pipes used for space heating,

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 cfficicnt condition is any insulation thicker than that alrcady on the pipe.

Water Savings Algorithms
This measurc has no water savings associated with it

Natural Gas Savings Algorithms

(l—leatLoss(Thbase) - I-IeatLoss(Th,,”-))
AFUE x 1,000,000

Annual Gas Savings (MMBtu) = Length X

Where:

Length = Number of linear feet of steam pipe insulated
These =  Thickness of base condition insulation {inches)
Thyy =  Thickness of efficient condition insulation (inches)
HeatLoss(x) =  Heat loss through steam pipe as a function of insulation thickness x (Buw/fi /yr)

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 AFUE.
The AFUE of replacement equipment should be uscd if the heating system
replacement precedes the duct work insulation.

" NYSERDA Home Perlormunce with Energy Star
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“IHeatLoss(x)" can be found using the following lookup table.

Insulation Heat Loss
Thickness (inches) (Btu/ft/yr
Barc 2,006,040

| 413,822

1.25 370,898

1.5 327,974

1.75 307,564

2 279,882

| 2.5 250,098

3 228,724

3.5 212,430

4 198,151

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 =

Caleulation Type =

Geomeltry Description =

stcam pipe insulation
Personnel Protection Report
Steel Pipe - Horizontal

System Units =  ASTM C585
Bare Surface Emittance = 0.8
Nominal Pipe Size = 2in,
Process Temperature = 212 °F
Ave. Ambicnt Temperature = 60 °FY
Ave. Wind Speed = 0 mph
Relative Humidity = N/A
Dew Point = N/A
Personnel Protection Thickness = Bare

Outer Jacket Material =

Quter Surface Emittance =

Iron or Stecl
0.8

Insulation Layer 1 = High Temp Fiber Blanket, Gr 6, C892-05, Varicd
Electric Savings Algorithms
There are no clectric savings associated with this measurc.

Freeridership/Spillover
Until studies have been performed 1o determine the free ridership and spillover, the values are assumed to be zero.

Persistence
The persistence factor is assumed to be one.

Measure Lifetimes
P 9t
The measure life is assumed 1o be 20 years™.

57 Temperature of unconditioned basement.
v o > - -
" NYSERDA Home Performance with Energy Star
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Measure Cost
The measure cost is the actual cost of installing the insulation, both materials and labor.

O&M Cost Adjustments
It is assumed that there are no O&M cost differences between the eflficient and baseline equipment,
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B. Domestic Hot Water End Use
7) Low Flow Showerhead

Unigue Measure Code(s): TBD

Draft date; 6/8/11
Cifective date:  TBD
End date: TBD

Measure Description
This measure relates to the installation of a low Mow showerhcad in a home. This is a retrofit direct install measure.

Definition of Baseline Condition
The baseline is the Mlow rate of the showerhead being replaced. [7this is not available a baseline value of 2.5 GPM

will be used.

Definition of Efficient Condition
The flow rate of the cificient showerhead should be greater than the flow rate of the baseline condition. If this value

is not available it is assumed to be 1.5 GPM®'.

Water Savings Algorithms
The water savings Tor low Now showerheads are due to the reduced amount of water being used per shower,

Gp ,— GPM,¢p
( Mpase efl) x 248 x 11.6 X 365

AGallons = GPMbase
1.6
Where:
AGallons = Cuallons of water saved

GPMyyee = Maximum gallons per minute of bascline showerhead.. Default= 2.5

GPM if measured rate is not available™
GPM, = Maximum galfons per minutc of the cfficient showerhead
2.48 = Average number of people per househald”
11.6 = Avcrage gallons of water per person per day used for showering™
365 = Days per year
1.6 = Avcrage number of showers per home™*

Natural Gas Savings Algorithms

! Pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011)
*2The Energy Policy Act of 1992 established the maximum flow rate for showerheads at 2.5 gallons per minute (GPM)
" pennsylvania, Census of Population, 2000.
* Most commonly quoted value of gallons of water uscd per person per day (including in U.S. Envirenmental Protection
Agency’s “water sense™ documents; hitp:/Avww.epa.goviwalersense/docs/home_suppstat 508.pdt)
" Hstimate bused on review of a number of studies;
¢} Pacific Northwest Laboratory: "Energy Savings from Energy-Elficient Showerheads: REMP Case Study Results,
Proposed Evaluation Algorithm, and Program Design Implications”
http:/fwww.osti. gov/bridge/purl.cover jspijsessionid=R0456 EFO0AABS4 DB204 EB4GBAEGSF1997purl=/ 10185385~
CEkZMk/mative!
d)  East Bay Municipal Utility District: "Water Conscrvation Market Penetration Study®
hitps//www,chmud.com/sites/default/fites/pd f/market_penctration_study_0.pdf
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Gas energy savings result from avoiding having to heat the saved water due to the elficient showerhead.

[aGallons x 8.3 x ¢, x (105 = 55)] / 1,000,000

A =
MMBtu T
Where:
AMMBtu = MMBiu of saved natural gas
83 = Constant to convert gallons to pounds (1bs)
<p = Average specific heat of water at temperature range (1.00 Biw/1b-°F)
105 = Assumed temperature of water coming out of showerhead (degrees
Fahrenheit)
35 = Assumed temperature of water entering housc (degrees Fahrenheit)™
REnmy = Recovery cfficicney of the domestic hot water heater = 75%"7

Electric Savings Algorithmns
It is assumed that all low flow showerheads installed under PGW’s ELIRP program arc installed in homes that heat
water using natural gas. There are no additional clectric savings claimed.

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

Persistence
The persisience factor is assumed to be one,

Measure Lifetimes
- - K
The measure life of a low flow showerhead is assumed to be 9 years™,

Measure Cost
The measure cost is the actual cost of installing the new showerhead, both materials and labor.

0&M Cost Adjustments
It is assumed that there are no O&M cost differences between the cfficient and baseline cquipment,

8) Low Flow Faucet Aerators

Unique Measurce Code(s): TBD

Draft date: 6/8/11
Elfective date:  TBD
End date: TBD

Measure Description
This measure relates to the installation of a low flow faucet acrator in cither a kitchen or bathroom,

" A pood approximation of annual average water main temperature is the average annual ambient air temperature. Average
water man temperature = 35° F based on: htp:/Iwf.nede.noaa.gov/img/documentlibrary/clim& 1 supp3/tempnormal_hires.jpg

" Review of ANRI Directory suggests range of recovery efficiency ratings for new Gas DHW units of 70-87%. The average of
existing units is estimated at 75% by the Northeast Energy Efficiency Partnerships™ Mid-Atlantic Technical Reference Manual
Version 1.1 (October 2010).

™ Pennsylvania Public Utility Commission Act 129 Teehnical Reference Manual {(June 2011)
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Definition of Baseline Condition
The bascline is the flow rate of the existing faucet. 1f' this is not available, it is generally assumed that a faucet will
already have a standard faucet acrator using 2.2 GPM.

Definition of Efficient Condition
The efficicnt condition is a faucet aerator that has a flow rate lower than the baseline comdition. ITthis value is not

available than the Mow rale is assumed to be 1.5 GPM™.

Water Savings Algorithms
The water savings for low flow faucet acrators are due to the reduced amount of water being used per minute that

flows down the drain (instead of being collected in the sink).

G — GPM
(‘PM"“-“- ¢ "ff) % 248 x 10.9 x 365 X 50%

— GPMbase
AGallons = 35
Where:
AGallons = Gallons of water saved
GPMy,. = Gallons per minute of baseline showerhead = 2.2 GMP'™Y
GPM,.y = Gallons per minute of the efficient showerhead
248 = Average number of people per houschotd !
10.9 = Average gallons per day used by faucet'™
365 = Days per yeur
50% = Drain rate, the percentage of water flowing down the drain'™
35 = Average Number of Faucets per home'™

Natural Gas Savings Algorithms
Gas cnergy savings result from avoiding having to heat the saved water due to the efficient showerhead.

|AGatlons x 8.3 x ¢, x 25] /1,000,000

R =
AMMBtu REpy
Where:
AMMBtu = MMDBtu of saved natural gas

8.3 = Conslant to convert gallons to pounds (lbs)
< = Avcrage specific beat of water at temperature range (1.00 Buu/Ib-°F)
25 = The difference between the temperature of the water entering the

house and the temperature Icaving the faucet (degrees Fahrenheit),'™
REpuw = Recovery cfficiency of the domestic hot water heater = 75%'*

" pennsylvania Public Utility Commission Act 129 Technica) Reference Manual (June 2001)

1% public Service Commission of Wisconsin Focus on Encrgy Evaluation Default Deemed Savings Review, June 2008,
http:/fwww. focusenencrgy.convfiles/Document_Management_SystenvEvaluation/acesdecmedsavingsreview_cvaluationreport.p
df

1 poppsylvania, Census of Population, 2000,

1™ Most commonly quoted value of gallons of water used per persen per day {including in U.S. Environmenta! Protection
Agency’s “water sense” documents; http://www.epa.gov/walersense/docs/home_suppstat308.pdf)

"™ Estimale consistent with Ontario Energy Board, "Measures and Assumptions for Demand Side

Management Planning.”

"™ East Bay Municipal Utility District; "Water Conservation Market Penctration Study”
hup:/iwww.cbmud.com/sites/defauli/files/pdfs/market_penctration_study_0.pdf

195 pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011)

"™ See assumption for low flow shower head.
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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, There are no additional cleetric savings claimed.

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

Persistence
The persistence factor is assumed to be one.

Measure Lifetimes "
. . 0
The measure life of a faucet acrator is assumed 1o be 12 years ™,

Measure Cost
The measure cost is the actual cost of installing the new faucct acrator, both matcrials and labor.

08&:M Cost Adjustments
It is assumed that there arc no O&M cost ditferences between the efficient and baseline equipment.

9) Efficient Natural Gas Water Heater

Unique Measure Code(s): TBD

Draft date: 6/21/11
Effective date: - TBD
End date: TBD

Measure Deseription
This mecasure relates to an efficient natural gas water heater.

Definition of Baseline Condition
The bascline is the energy factor (EF) of the existing water heater, 1f possible, the EF of the existing water heater
should be used. H the EF of the existing water heater is unknown, 0.575 should be used'™,

Definition of Efficient Condition
The cificicnt condition is a natural gas water heater that is more energy efficient than the existing water heater.

Water Savings Algorithms
No water savings have been defined for this measure,

Natural Gas Savings Algorithms

MM Btu savings are realized due to the ingrease in eflictency factor (EF) of the new cquipment, MMBtu savings
vary by equipment type due to differences in model speeific bascline EF and high efficiency EF percentages.
Savings arc calculated from the baseline new unit ta the installed efficient unit. The following formula for gas
savings is based on the DOC test procedure for water heaters.

1 1 )
e — 7 —) X 41,045 x 365
AMMBtu = (EF”““ Ereyy
= 1,000,000

" pennsylvania Public Utility Commission Act 129 Technical Reference Manual {June 2011)
1% From Mass Save “Massachuselts Technical Reference Manual for Estimating Savings from Energy Efficiency Measures:
2011 Program Year — Plan Version.” October 2010, Page 242,
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Where:
EFyee = LEnergy Factor of bascline water heater
EFy = Energy Factor of efficient water heater
41,045 = Factor uscd in DOE test procedure algorithm
365 = Days in the ycar

Electric Savings Algorithms
Tt is assumed that all faucet acrators installed under PGW’s ELIRP program arc installed in homes that heat water
using natural gas water. There arc no additional clectric savings claimed.

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

Persistence
The persistence fuctor is assumed to be one.

Measure Lifetimes

. - . 09
The measure life of a natural gas water heater is assumed to be 15 years'”,

Measure Cost
In a natural replacement scenario, the cost is the incremental cost of the ¢lficient equipment over the baseline
cquipment. In a retrofit seenario, the measure cost is [ull equipment and labor costs.

0&M Cost Adjustments
[t is assumed that there are no O&M cost differences between the efficient and baseline equipment.

10) Hot Water Heater Tank Temperature Turn-down

Unigque Mcasure Code(s): TBD

Drafi date: 6/21/11
Eifective datc: TBD
End date: TBD

Measure Description
This measure relates to lowering the thermostat setting on a natural gas hot water heater to 120" F, if the temperature

is set higher.

Definition of Baseline Condition
The bascline is the temperature setting of the existing water heater. usually above 135° F

Definition of Efficient Condition
The cfficient condition is the new sctting point for the hot water heater, 120° F.

Water Savings Algorithms
No water savings have been defined for this measure.

Natural Gas Savings Algorithms
MMBtu savings arise from lower temperature sctting that reduces the standby heat losses required to maintain the

lanks temperature setting,

"™ DIEER values, updated October 10, 2008
hupe/Awww,deeresources.comvdeerd9 1 | planning/downloads/EUL,_Summuary_10-1-08.x1s
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Area X (Tba.-.'e - Tef]’) % 8,760

AMMBLL = Rouw 1,000,000
REpiw
Where:
AMMBtu =  MMBuw ol saved gas per year
Area = Surface arca of hot water heater (1)
Tyase = Original temperature inside the tank (°F) = Assume 135 "F il no other
information provided
Terr = New temperature inside the tank (°F} = Assume 120° F if no ather
information provided
Romw = R-value of the hot water heater (h °F t¥/Btu) = 5.0"""
8,760 = Number of hours in a ycar
RE e = Recovery cfficiency of the domestic hot water heater = 759% M
1,000,000 = Btuto MMBiu

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 Annual
Water Heater Height Diameter Surface Savings
Size (Gal) {Inches)* {Inches)* Area (ftz} (MM Btu)
30 60 16 29.7 1.04
40 61 16.5 3.3 110
50 53 18 31.9 112
66 58 20 39.0 1.37
80 58 22 44.4 .56

* From New York Standard Approach for Estimating Energy Savings from Enersy Efficiency Programs (October
15, 2010). Page 98

Electric Savings Algorithms
There are no clectric suvings associated with this measure.

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

Persistence
The persistence factor is assumed (o be one.

Measure Lifetimes :
H : 12
The measure life of a natural gas water heater is assumed to be 2 years =,

Measure Cost
In a natural replacement scenario, the cost is the incremental cost of the efficient equipment over the baseline

cquipment. In a retrofit scenario, the measure cost is full cquipment and labor costs.

11 Caleulated using the base conductive heat loss co-ctficient und surtace areas from: New York Standard Approach for
Estimating Energy Suvings from Energy Efficiency Programs (October 15, 2010). Page 98

" See assumption for Jow Mow showerhead,

"2 pyge 410. Vermont Technical Reference Manual and New Jersey Clean Energy Program Protocols
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0&M Cost Adjustments
I is assumed that there are no Q&M cost dilferences between the efficient and baseline equipment.

11) Repair Hot Water Leaks/Plumbing Repairs

Unigue Measure Code(s): TBID

Drait date: 6/8/11
Effcctive date: TBD
End date: TBD

Measure Description
This measure relates to repairing any lcaks from hot watcr pipes.

Definition of Baseline Condition
The baseline condition is the amount of water leaking from the hot waler pipe per minute.

Definition of Efficient Condition
The efficient condition is no hot water leaking from the hot water pipe.

Water Savings Algorithms
The water saved is the amount of water that is lost duc to the Icak. The following table provides the deemed waler

savings values for the most common types of Icaks.

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 fl oz) 89,28

* A drip is assumed to be 0.0001 gatlons’’

Natural Gas Savings Algorithms
Gas savings result from the avoided cnergy used to heat the water wasted from the leak.

|[aGallons x 8.3 x ¢, x (120 — 55)] /1,000,000
RED.‘I’W

AMMBtu =

Where:
AMMBtu = MMBtu of saved natural gas
8.3 = Constant to convert gallons to pounds {lbs)
¢p = Avcrage specific heat of water al temperature range (1.00 Biw/1b-°F)
120 = Assumed temperature of hot water as it leaves the water heater and
travels through the pipes.
55 = Assumed temperature of water entering house (degrees Fahrenheit)'™
RE = Recovery cfficiency of the domestic hot water heater = 75% ‘5

" Figures provided to North Carolina‘s Dare County Water Department by the North Carolina Rural Water Association:
hitn:/www.darene convwater/Othsts/Wirloss. htm (accessed June 23, 2011)

" A goud approximation of annual average water main temperalure is the average annual ambient air temperature. Average
water main temperature = 55° F based on: htp:/lwfincde.noaa. govfimg/documentlibrary/clim8 | supp3/tempnormal_hires.jpg
"5 Sec agsumption for low flow showerhead.
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The following table provides deemed gas savings values based on the deemed waler savings, the algorithm outlined
above, and the measure lives from below.

Leuk Type Savings (MMBtu)
Slow Steady Drip 0.87
Fast Drip 0.87
Small Stream 1.35

Electric Savings Algorithms
It is assumed that all lcaks repaired are for hemes that heat water using natural gas water. There are no additional
cleciric savings claimed.

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

Persistence
The persistence factor is assumed to be one.

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 noticeable 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

Measure Cost
The measure cost is the actual cost of repairing the leak, including parts and labor.

O&M Cost Adjustments
it is assumed thai there are no O&M cost differences between the efficient and bascline equipment.

12) DHW Pipe Insulation

Unique Measure Code(s): TBD

Draft date: 7/28/11
Effective date: TBD
[ind date: TBD

Measure Description
This measure relates to installing insulation on hot waler pipes.

Definition of Bascline Condition
The bascline condition is the current insulation thickness on the hot waler pipe.

Definition of Efficient Condition
The citicicnt condition is any insulation thicker than that already on the hot water pipe.
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Water Savings Algorithms
This measure has no water savings associated with it

Natural Gas Savings Algorithms

(Heat‘Loss(Th,,m_e) - HeatLoss(Th,,”-))
REpuw X 1,000,000

Annual Gas Savings (MMBtu) = Length X

Where:
Length = Number of linear feet of stcam pipe insulated
Thwe =  Thickness of base condition insulation {inches)
Thye = Thickness of efficient condition insulation (inchcs)
Heatloss(x) =  Hecat loss through hot water pipe as a function of insulation thickness x {(Btu/t /yr)
REppw =  Recovery efficiency of the hot water heater = 75%''

“HeatLoss(x)™ can be found using the following lookup table.

Insulation Heat Loss

Thickness (inches) (Btu/ft/yr
Barc 267 881
3/8" 99,076
1/2" 86,636
5/8" 75,073
3/4" 71,482
7/8" 66,488
" 62,722
11/2" 51,509
2" 45815
212" 40,208
3" 37,843

This table was calculated using the North American Insulation Manufacturers Association’s (NAIMA) 312 Plus 4.0
Insulation Thickness Computer Program. The following assumptions werc used.

[tem Deseription = DHW pipe insulation
Calculation Type = Personnel Proteetion Report
Geomelry Description = Copper Pipe - Horizontal
System Units = ASTM C585
Bare Surface Emittance = 0.6
Nominal Pipe Size = 0.5in.
Process Temperature = 130 °F

1 g H .
' See assumption for low flow showerhead.
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Ave., Ambient Temperature = 60 °F
Ave. Wind Speced = O mph

Relative Humidity = N/A

Dew Point = N/A

Personnel Protection Thickness = Bare

Outer Jacket Material = Copper
Quter Surface Emittance = 0.6
Insulation Layer | = Polystyrenc PIPE, Type XIII, C578-07, Varied

Eleetric Savings Algorithms
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 arc assumecd to be zero,

Persistence
The persistence factor is assumed to be onc.

Measure Lifetimes
The mcasure lite is assumed to be 20 ycarsm.

Measure Cost
The measure cost is the actual cost of installing the insulation, both materials and labor.

O&M Cost Adjustments
[t is assumed that there arc no O&M cost differences between the cfficient and baseline cquipment.

13) Hot Water Storage Tank Wrap

Uniguc Mcasure Code(s): TBD

Draft date: 6/8/11
Effective date:  TBD
End date: TBD

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 BPI icchnical standards:

“Water heater insulation wraps shall not cover the top of oil or gas systems, and shall not obstruct the pressure relief
valve, thermostats, hi-limit switch, plumbing pipes, or access plates. A minimum 2-inch clearance is required from the
access door for gas burners,

Water heater insulation wraps shall not be installed where forbidden by the manufacturer’s instructions found on the
nameplate.™" '™

Definition of Baseline Condition
The bascline is the hot water heater tank without the insulating blanket.

N7 NYSERDA Home Performance with Energy Star
¥ Ruilding Performance Institute, Ine, Teehnical Stundards for the Heating Professional. Revised 11/20/07. Page 12
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Definition of Efficient Condition
The efficient condition is the hot water heater tank with the insulating blanket,

Water Savings Alporithms
There are no water savings duc to this measure.

Natura) Gas Savings Algorithms
Gas energy savings result from the reduction in standby losses.

( Rbl‘_c - R:ﬂ ) X Area X (Toopy = Tumn) X% %
AMMBtu = -
REppw
Where:
AMMBtu MMBtu of saved gas per ycar
Royr =  R-valuc of the hot water heater with the insulating blanket (h °F
i/ Btu)
Rpwe =  Original R-value of the hot water heater (h °F ft¥/Btu) = 5.0'"” unless
other information provided
Area =  Surface arca of the hot water heater covered by the insulating blanket
(1)
Tuk =  Temperature inside the tank (°F) = Assume 120 °F if no other
information provided
Tawe =  Temperature outside the tank ("F) = 35 opia
8,760 = Number of hours in a year
REpr = Recovery ctficiency of the domestic hot watcr heater = 75%'
1,000,000 = Btuto 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 Arca of minus Annual Annuat
Heater Size | Height | Diameter | of Cylinder Accessed Accessed Savings Savings
(Gal) (Inches)* | (Inchesy* (fth Arcas ()= | Areas (It) | (MMBtu) | (MMBtu)
30 60 16 209 04 20.5 1.6 2.3
40 6l 16.5 22.0 0.4 21.5 1.6 2.4
50 53 18 20.8 0.4 20.4 i.5 2.3
66 58 20 253 0.4 24.9 1.9 2.8
%0 58 22 27.8 0.4 27.4 2.1 3

* From New York Standard Approach for Estimating Encrgy Savings from Energy Efficiency Programs
{October 15, 2000). Page 98
*X Assuming square access area with 47 square and 27 clearance on each side

Electri¢ Savings Algorithins

"% Caleulated using the base conductive heat loss co-cfficicnt and surface arcas from: New York Standurd Approach for

Estimening Fnergy Savings from Energy Efficiency Programs (October 15, 2010), Page 98
" Assunied to be in unconditioned space, ambicnt temperature assumplion based on:
hitp:/wt.ncde.noan. gov/img/documentlibrary/elim8 L supp3/tempnormal_hires. jpy

" See assumption for low flow showerhead.
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This measure is assumed to be installed only on a natural gas fired hot water heating systems, so there arc no cleetric
savings associaled 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 assuimed fo be one.

Measure Lifetimes
.-gw 2'_)
The measure life is assumed to be 5 years'2,

Measure Cost
The measure cost is the actual cost of installing the hot water tank-wrap, both materials and labor.

0&M Cost Adjustments .
It is assumed that therc arc no Q&M cost differences between the cfficient and bascline equipment,

12 Northeast Lncrgy Efficiency Purtnerships. Mid-Adantic Technical Reference Mamal (Version 1.1}, October 2010
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V. Non-Residential Time of Replacement
Market

A. Space Heating End Use

1) Efficient Space Heating System

Unique Measurc Code(s): TBD

Draft date: 42712
Effective date:  TBD
End daic; TBD

Measure Description
This measurce applics to non-residential-sized (=300MBH) gas boilers purchased at the time of natural replacement.

A gqualifying boiler must meet minimum efficiency requirements (Thermal Efficiency).

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

arc shown in the following tabie.

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

mininum Thermal Efficiency requirements are detailed below.

Equipment Type Minimum Thermal Efficiency
Cias Boiler Tier | 90%
Cias Boiler Tier 2 85%

Gas Savings Algorithms
MMBuy savings are realized duc to the increase in Thermal Efficiency of the new cquipment. MMBtu savings vary
by equipment type duc to differences in model capacity and Thermal Efficiency percentages. Savings arc caleulated

from the bascline new unit to the installed efficient unit.

Capacitygy: 1 1
Annual Gas Savings (MMBtu) = 1000 X TE ~TE X EFLHyca
, ‘Base “Eff

HDD x 24 _ 4,033 x 24

=1,
Dt 70 383

HFL.HHE“I =

Where:
Capacity gy = Qutput capacity of cquipment to be installed (kBtw/hr)
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1,000 = Conversion from kBiu to MMBuu
TEpe = Thermal Efficiency of new baseline cquipment
TEur = Thermal Efficiency of new equipment
EFL ey = [quivalent Full Load Heating Hours
HDD = Base 63° F Heating Degree Days for Philadelphia = 4,033'%
> = Design temperature difference (assume from 0° F to 70° F)

Electric Savings Algorithms

Not applicable.

Frecridership/Spillover
Until stdics have been performed to determine the free ridership and spillover, the values arc assunied to be zcro.

Equipment Type Free Ridership Spillover
Gas Boiler 0% 0%
Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type Measure Lifetime
Gus Boilers 25
Source: Consortium for Energy Efficicncy, High Efficiency Commercial Boiler Systems Initiative Description, May
16, 2011, p. 17. Lifetimes range from 24-35 years.

Measure Cost

The measure cost is the ineremental cost of the efficient equipment compared to the bascline cquipment,  The table
below shows the incremental ¢ost for 85% and 90% Thermal Efficiency (TE) boilers compared to baseling 80% TE
boilers. The 90% TLE boiler costs include the additional installation costs of direet venting required for condensing
boilcrs.

Incremental Cost

85%TE | 90%TE

Size
(kBtu/h)
300-500 51,005 53,685
500-700 51,765 54,444
700-900 52,524 $5,203
900-1100 53,283 $5,962
1100-1300 54,042 56,722
1300-1500 54,801 57,481
1500-1700 $5,561 $8,240
1700-2000 $6,510 $9,189
2000-2200 $7,459 | $10,138

"2 Based on NCDC ASOS temperature data for PIIL fram 2002 through 2009.
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2200-2500 | $7,838 | $10,517 |
Source: INCREMENTAL COST STUDY REPORT FINAL, A Report on 12 Energy Efficiency Measure
Incremental Costs in Six Northeast and Mid-Atlantic Markets, Prepared for the Evaluation, Measurement and
Veritication Forum, Chaired by the Northeast Energy Efficiency Partnerships, By Navigant Consulting, Ine.,
September 23, 2011, Table 5-16.

O&M Cost Adjustments
[t is assumcd that there arc no O&M cost differences between the efficient and baseline equipment.

Water Savings
There are no water savings for this measure,
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B.Commercial Kitchen End Uses

2) Commercial Convection Ovens

Unique Measure Code(s)y: TBD

Drafi date: 4/30/12
Effective date:  TBD
Ead date: TBD

Measure Description
A general-purpose chamber designed for heating, roasting, or baking foed by forcing hot dry air over the surface of
the food product. The rapidly 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 purpeses of this specification, convection ovens do not include ovens that have the
ability to heat the cooking cavity with saturated or superheated steam. Maximum water consumption within the oven
cavity must not exceed 0.25 gallons/hour. Qvens that include a hold feature are eligible under this specification as
long as convection is 1he only method uscd to fully cook the food.

»  Full-8ize Convection Oven: A convection oven that is able to accept a minimum of ftve standard full-size

sheet pans measuring 18 x 26 x 1-inch.

This does not caver ovens designed for residential or laboratory applications; hybrid ovens, such as those
incorporating steam and/or microwave sctlings in addition to convection; other oven types, as defined in Scction 1,
including combination, conventional or standard, conveyor, slow cook-and-hold, deck, mini-rack, rack, range, rapid
cook, and rotisseric ovens.

Definition of Baseline Condition ,
Cooking cnergy cflficicncy of 30% and Idle Encrgy Rate of 18,000 Bru/h'*,

Definition of Efficient Condition
Cooking cnergy cfficicncy greater than or equal to 44%*% and an Idle Encrgy Ratc less than or equal to 13,000
Btu/h
Additionat criteria:
1} Must be full-size (for gas)
2) Have been installed in compliance with manufacturer instructions and meeting all applicable local, Statc,
and Federal codes and standards;
3)  Arc third-party certified to:
a.  NSF/ANSI Standard 4, Commercial Cooking, Rethermalization and Powered Hot Food Holding
and Transport Equipment
b.  ANSI/UL 197, Commercial Electrical Cooking Appliances (clectric ovens only)
c. ANSIZ83.11, Gas Food Scrvice Equipment (gas ovens only)

All criteria are the same as the ENERGY STAR labcel.
Gas Savings Algorithms
The following shows the cxpecied gas savings from a full-size commercial convection oven meeting the above

ce . " 26
specifications. These savings come from the Encrgy Star caleutator, "

Annual Gas Savings (MMBtu) = 30.60 MMBtu

12 ENERGY STAR calewlator default input,
'fs Using ASTM Standard F1496-99 (Reapproved 2005) based on heavy load (potato) cooking test,
¢ hitp:iiwww.energystar. gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=CO0
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There are no electric savings from this measure.

Energy Savings
AkWh =0kWh

Pemand Savings
AkW=0kW

Where:

AkWh = gross customer annual kWh savings for the measurc,
AkW = gross customer summer load kW savings for the measure,

Freeridership/Spillover

Until studies have been performed to determing the free ridership and spillover, the values are assumed to be zero,

Equipment Type

Free Ridership

Spillover

Commcercial Convection Oven

0%

0%

Persistence

The persistence factor is assumed to be onc.

Measure Lifetimes

Equipment Type

Measure Lifetime

Commercial Convection Oven

12

Sources: CA DEER, MA 2011 TRM, ENERGY STAR.

Measure Cost

The measure cost is the incremental cost of the efficient cquipment compared to new baseline cquipment. The

incremental cost is $600.'Y

O&M Cost Adjustments

It is assumed that there are no Q&M cost differences between the cfficient and baseline cquipment.

Water Savings

There are ne water savings for this mcasure.

127 Focus On Energy 2009 Incremental Cost Study,
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3) Commercial Gas Fryer

Unigue Measure Code(s): TBD

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

Meagure Description
An appliance, including a cooking vesscl, in which oil is placed to such a depth that the cooking lood is cssentially
supported by displaccment of the cooking fuid rather than by the bottom of the vessel. Heat is delivered to the
cooking Muid by heat transfer from gas burners through either the walls of the fryer or through tubces passing through
the cooking Nuid.
»  Siandard Fryer: A frycr with a vat that measures > 12 inches and < 18 inches wide, and a shortening
capacity > 25 pounds and < 65 pounds.
»  Large Vat Fryer: A fryer with a 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 Efficicncy of 35%.

Definition of Efficient Condition
Heavy Load (French Fry) Cooking Energy Efficiency greater than or equal to 50%.
Idle energy rate less than or equal to:

9000 Brw/h for Standard Fryer

+ 12,000 Bw/h for Large Vat Fryer

All criteria arc the same as the ENERGY STAR label.

Gas Savings Algorithms

The following shows the expected gas savings from Encrgy Star commercial fryers meeting the above
2

' . . . ~ 128
specifications. These savings come from the Energy Star calculator.

Standard Fryer:
Annual Gas Savings (MMBtu) = 50.50 MMBtu

Large Vat Frycr: ‘
Annual Gas Savings (MMBtu) = 79.50 MMBtu
Electric Savings Algorithms
There are no clectric savings from this measure.

Energy Savings

AkWh =0kWh

Demand Savings
AkW =0 kW

1% Wi /www.energystar. gov/index.cim?fuseaction=find_a_product.showProduciGroup&pgw_code=COO
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AkWh
AkW

Freeridership/Spillover
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gross customer annual kWh savings for the measure.
gross customer summer load kW savings for the measure,

Until studics have been performed to determing the free ridership and spillover, the values are assumed to be zero.

Equipment Type

Free Ridership

Spillover

Commercial Convection Oven

0%

0%

Persistence

The persistence factor is assumed 1o be onc.

Measure Lifetimes

Equipment Type

Measure Lifetime

Commercial Fryer

12

Sources: CA DEER, MA 2001 TRM, ENERGY STAR.

Measure Cost

The measure cost is the incremental cost of the cfficicnt equipment compared to new baseline cquipment. The

incremental cost is $1,351 for standard Iryers and $2,000 for large vat fryers.

O&M Cost Adjustments

129

[t is assumed that there are no O&M cost differences between the efficient and bascline equipment.

Water Savings

There are no water savings for this measure.

129

May 1, 2013

Focus On Energy 2009 Incremental Cost Study.
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4) Commercial Gas Steamers (Cooking)

Unigue Measure Code(s): TBD

Draft date: 4/30/12
Effcetive date: TBD
End date: TBBD

Mecasure Description
Also referred to as a “*compartment steamer,” a device with one or more food steaming compartments in which the

cnergy in the steam is transferred to the food by direet comtact. Models may include countertop medels, wall-
mounted models and floor-modcls mounted on a stand, pedestal or cabinet-style basc,

Definition of Baseline Condition
Cooking cnergy cfficiency of 15% and Idle Encrgy Rate of 3,666.67 Btwh per pan'm.

Definition of Efficient Condition
Cooking cnergy efficiency greater than or equal to 38% and an ldle Eneryy Rates less than the maximum values in

the table below.

# of Pans Cooking Efficiency Idle Rate (Btu/hr)
3 pans 38% 6.250
4 pans 38% 8,350
5 pans 38% 10,400

6 + pans 38% 12,500

All eriteria are the same as the ENERGY STAR label.

Gas Savings Algorithms
The following shows the expected gas savings from a commercial steam cooker mecting the above specifications.
These savings come from the Gnergy Star caleulator, ™!

# of Pans Annual Gas Savings (MM Btu)
3 pans 8.4
4 pans 88.2
5 pans 97.6
6 pans 106.6
7 + pans 106.6 + 13.9 per pan > 6 pans

Electric Savings Algorithms
There are no electric savings from this measure,
Energy Savings

AkWh  =0kWh

Demand Savings
AkW =0 kW

136 . . , .
3 The bascline comes from PG&E’s online caleulator at
hitp:/www. fishnick.com/saveenerey/tools/calculators/ssteamercale. php

B hittpedwww.energystar. gov/index cfin?fuscaction=find_a_product.showProductGroup&pegw_code=CO0
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Where:

gross customer annual kWh savings for the measure.
gross customer summer load kW savings for the measure.

AkWh
AkW

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

Equipment Type Free Ridership Spillover
Commercial Steam Cooker 0% 0%
Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Eguipment Type Measure Lifctime

Commercal Stecam Cooker 12
Sources: CA DEER, MA 2011 TRM, ENERGY STAR.

Measure Cost
The measure cost is the incremental cost of the efficient equipment compared to new bascline equipment. The
incremental cost is $710."

0&M Cost Adjustments
It is assumed that there are no O&M cost differences between the efficient and bascline equipment.

Water Savings
According to the Encrgy Star caleulator the water savings would be 162,060 gallons per year for an Encrgy Star
steamer compared to a bascline steamer,

13 ased on an average of the cost from the Energy Star calculator ($420) and 31,000 within the range of $0-52500 from a
National Grid presentation by Michael Pace.
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5) Commercial Gas Griddle

Unigue Mcasure Code(s): TBD

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

Measure Description
Single or double sided gas griddle.

Definition of Baseline Condition
Cooking cnergy cfficiency of 32% and Normalized [dic Energy Rate of 3,500 Buvh per square foot'™,

Definition of Efficient Condition
Cooking energy ctliciency greater than or equal to 38% and a Normalized Idle Energy Rate less than or equal to
2,650 Bw/h per square foot.
All criteria arc the same as the ENERGY STAR label.
Gas Savings Algorithms
The following shows the expected gas savings from a commercial gas griddle meeting the above specifications.
These savings come from the Encrgy Star caleulator,"™
Annual Gas Savings (MMBtu) = 14.50 MMBtu

Electric Savings Algorithms
There are no electric savings rom this measure.

Encrpy Savings

AkWh  =0kWh

Demand Savings

AkW =0 kW

Where:
AkWh = gross customer annual kWh savings for the measure,
AkW = gross customer swmmer load kKW 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.

Fquipment Type Free Ridership Spillover

Commercial Gas Griddle 0% 0%

' -
3 From the Energy Star calculator

'™ hitp/ww.energystar gov/index.clm?fuseaction=find_a_product.showProductGroup&pgw_code=CQO
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Persistence
The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type Measure Lifetime

Commercial Gas Griddle 12
Sources; CA DEER, MA 2011 TRM, ENERGY STAR.

Measure Cost
The measure cost is the incremental cost of the ¢fficient equipment compared to new bascline equipment. The

. . 1315
incremental cost is $700.7

O&M Cost Adjustments
It is assumetl that there are no O&M cost differences between the efficient and baseline equipment.

Water Savings
There are no water savings for this measure,

i . . - - .
" Based on the range of costs lrom an Energy Star sales training presentation.
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6) Pre-rinse Spray Valve

Unique Mcasure Code(s): TBD

Dratft date: 47130412
Effective date: TIBD
End date: TBD

Measure Deseription

Commercial dishwasher pre-rinse spray valves use hot water under pressure to clean food items off plates, flatware,
and other kitchen items before they are placed into a commercial dishwasher. Pre-rinse valves are handhekl devices,
consisting of a spray nozzle, a squecze lever that controls the watcr [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 faucct valves. Pre-rinse valves are inexpensive and frequently interchangeable within
different manufacturers’ hosce assemblics. They are usually placed at the entrance to a dishwasher and can also be
located over a sink, used in conjunction with a faucet fixture.

Definition of Baseline Condition
The bascline is a standard pre-rinse spray valve using approximately 3 gpm,

Definition of Efficient Condition
An cfficient pre-rinse spray valve uscs an average of 1.6 gpm,

Gas Savings Algorithms
The following shows the expected gas savings from an encrgy efficient pre-rinse spray valve mecting the above
specifications. '
Annual Gas Savings (MMBtu) = 33.6 MMBtu
Electric Savings Algorithms
There are no electric savings from this measure.
Energy Savings

AKWh =0kWh

Demand Savingy

AKW =0 kW

Where:
AkWh = gross customer annnal kWh savings for the measure.
AkW = pross customer summer load kW savings for the measure.

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

Equipment Type Free Ridership Spillover

Pre-rinse Spray Valve 0% 0%

136 . .
** Massachusctts 201 1 Technical Reference Manual.
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The persistence Tactor is assumed to be one,

Measure Lifetimes

Equipment Type

Mcasure Lifetime

Pre-rinse Spray Valve

137
53

Measure Cost

The incremental cost is $5.'%

0&M Cost Adjustments

It is assumed that there are no O&M cost differences between the efficient and baseline equipment.

Water Savings

Expected water savings would be 62,303 gallons per year.'™”

37 Massachusetts 201 1 Technical Reference Manual.

'3 Rased on a PGRE 2004 study.

3 e . .
1% Massachusetts 2011 Technical Reference Manual.

May 1, 2013

Philadelphia Gas Works: EncrgySense



84

VI. Non-Residential New Construction
A.All End Uses

1) Custom Measures
Unique Measure Code(s): TBD

Draflt date: 4/30/12
LEffcctive date: TBD
End date: TBD

Measure Description
This measure applics to all custom mcasures, not otherwise specified in this TRM.

Definition of Baseline Condition
The bascline represents the typical equipment that is installed without a DSM program. The efficicncy level is based
on the current Federal standards, or state and local building codes that are applicable.
Definition of Efficient Condition
The efficient measure is any cquipment that uses less energy than the bascline cquipment,
Gas Savings Algorithms
The generalized equation for a custom measure compares the bascline usage to the efficient usage.
Annual Gas Savings (MMBtu) = BaselineUse — Ef ficientUse
Where:

BasefineUse = The gas usage of bascline cquipment or building.

EfficientUse The gas usage of efficient equipment or building.

Electric Savings Algorithms

Energy Savings
AKWh = BaselinekWi - Efficientk Wi

Demand Savings
AKW = BaselinekW - Efficientk iV

Where:
AkWh = Gross customer annual kW savings for the measure.
AkW = Gross customer summer load kW savings for the measure.
BaselinekWh = The electric kWh usage of bascline equipment or building,
FfficientcWh = The electric kWh usage of efficient equipment or building,
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BasefineklV = The eleetric kW usage of bascline equipment or building.
Efficientkl¥ = The electric kW usage of clficient cquipment or building.

Frecridership/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
Custom Measure 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 clsewhere in this TRM.

Measure Cost
The measure cost is the incremental cost of the ¢fficient equipment compared to the bascline cquipment.

0O&M Cost Adjustments
Any Q&M cost differences between the new efficient and bascling equipment should be acceunted for.

Water Savings
The water savings are the difference between the baseline and efficient equipment annual water usage in gallons.
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Vil. Non-Residential Retrofit
A.All End Uses

1) Custom Measures
Unique Measure Code(s): TBD

Drafi date: 4/30/12
Effective date;  TBD
IZnd date: TBD

Measure Description
This measure applics to all custom retrofit measures, not otherwise specificd in this TRM.

Definition of Baseline Condition
The bascline represents the existing equipment that is currently installed. The efficiency level is based on
measurcments or nameplate information.

Definition of Efficient Condition
The efficient measure is any cquipment that uses less energy than the baseline cquipment.
Gas Savings Algorithms

The generalized cquation for a custom measure compares the bascline usage to the efficient usage.

Annual Gas Savings (MMBtu) = BaselineUse — Ef ficientUse

Where:
Basefinel/se =  The gas usage of baseline equipment or building.
EfficiemtUse = The gas usage of cfficient cquipment or building,

Eleetric Savings Algorithms

Energy Savings
AkWh = BaselinekIVir - Efficientk Wh

Demand Savings
AW = Baselinek W - Efficientk v

Where:
AkWh = Gross customer annual kWh savings for the measure.
AkW = Gross customer summer load kW savings for the measure,
BaselinekiWh = The electric kWh usage of bascline cquipment or building.
EfficiemtkWh = The clectric kWh usage of efficient equipment or building.
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BaselinekW = The electric kW usage of baseline equipment or building,

Efficientk IV The clectric kW usage of efficient cquipnient or building.

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

Equipment Type Free Ridership Spillover
Custom Measure 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.

Measure Cost
The measurc cest is the full installed cost of the efficient cquipment, including materials and installation labor.

0O&M Cost Adjustments
Any O&M cost differences between the new efficient and existing bascline cquipment should be accounted Jor.

Water Savings
The water savings are the difference between the baseline and efficient equipment annual water usage in gallons,
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