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I. PORTFOLIO IMPLEMENTATION PLAN 

A. Introduction 

This Fourth Year Implementation Plan ("Plan") describes the processes and steps lhat 
Philadelphia Gas Works (PGW or "the Company") will follow to implement its 
EnergySense1 Fiscal Year 2014 Demand-Side Management Poitfolio (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 inforniation 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: 

• Reduce customer bills 

• Maximize customer value 

• Contribute to the fulfillment of the City's sustainability plan. 

Reduce PGW cash flow requirements 

Help the Commonwealth and the City of Philadelphia reduce greenhouse gas 
emissions 

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 benefits realized to date, and on projected outcomes for FY 2014 and 2015. 
Unless stated otherwise, cost-effectiveness results are indicated as present values 
calculated at a real discount rate of 2.88 percent, expressed in 2009 dollars for direct 
comparison with the economic performance objectives contained in the original 5-ycar 
DSM investment plan approved by the PUC. All budget and spending amounts in this 
implementation plan are staled in nominal (current-year) dollars. Gas savings are slated 
incrementally in millions of British Thermal Units (MMBTU), both annually and over 
the expected lifetimes of efficiency measures installed as a result of the programs. 
Levclizcd costs of gas DSM savings and avoided gas costs and prices are stated in 
constant 2013 dollars. 

' The DSM program was originally branded as "linergySense" in l :Y 2011 for customer marketing purposes. The 
EnergySense brand now covers additional 1'GW customer programming beyond DSM. Only approved DSM 
program activities are funded through the DSM surcharge. 

2l )GW's I'iscal Year 2014 begins September I* 1 , 2013 and runs through August 31 s t. 2014 



Over the full five years of the DSM Plan, PGW now expects to spend approximately 
$50.4 million on its six programs. The programs are projected to save 539 BBtus of 
natural gas during the first five years of the portfolio, and 11,087 BBtus of natural gas 
over the lifetime oflhe measures installed. For lhc 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-effectiveness tests show that the DSM Portfolio is still amply cost-effective. 

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

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. Nonetheless, PGW can now report that to date, projected lifetime 
benefits from measures installed through February 2013 exceed 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 simultaneously increasing spending. This combination of 
enhanced cost-effectiveness and growing spending leads to progressively larger gains in 
net economic benefits from each year of continued implementation oflhe DSM Plan. 

Cost-effectiveness 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 Ihe 
next 20 years, avoided gas costs are now projected at $5.93 to $7.94 per MMBtu, an 
average increase 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 of 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 societal 
costs of greenhouse gas emissions due lo 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 to 
calculate the benefits of gas DSM savings resulting from planned program 
implementation; Appendix B details and documents their derivation. See Appendix DF 
for additional five-year projections broken down by year, as well as for comparisons with 
projections from the Fiscal Year 2013 plan. 



Additional energy and environmental impacts projected from the full five years of 
portfolio implementation include: 

Saving 5.5 MWh per year of electricity3 

Avoiding 1,283 kW per year of summer peak demand 

Saving 50.5 million gallons of water per year 

Creating new jobs in Pennsylvania 

Reducing the emissions of'COi by over 37 thousand tons per year 

In FY 2014, PGW plans to spend approximately $ 14.2 million on total delivery of all six 
launched DSM programs. PGW's administration costs come to $840,000, or 6% of the 
fourth year's budget. 

3I£lcciric savings arc ancillary resulting front 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 Settlement Order, PGW will maintain compliance within total 
portfolio-wide annua] 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 arc 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 shift funding across the EnergySense 
programs, based on the programs' relative effectiveness and market reception, while still 
maintaining the overall portfolio cap as set forth by the Settlement order. 

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

; Program , : 

Inceiption to Feb 28;V; 

2013 • " S 

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 Industrial Equipment Rebates $98,356 
High Efficiency Construction Incentives fNonresidcntial) $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 - Portfolio Costs by Category from Inception through February 2013 (Nominal) 

Category 
Inception to Feb 28, 

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-Projectcd Budgets by Program for FY 2014 (Nominal) 

h y -'. • ' PROGRAM}.);. • V . FY 2014 ; 

Enhanced Low Income Retrofit $7,600,000 
Residential Heatinq Equipment Rebates $1,457,253 
Comprehensive Residential Retrofit Incentives $2,654,597 
Hiqh 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 
Hiqh Efficiency Construction Incentives - Nonresidential $189,554 

Commercial & Industrial Total $1,503,047 

Portfolio Administration and Manaqement $788,924 
Portfolio Marketinq 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 Budget by Cost Category for FY 2014 (Nominal) 

, J. -, • • i ..,),. -:-

^ [ Category! .'• FY 2014 ! 

Customer Incentives & Measure Installation Costs $10,590,598 
Administration and Manaqement $805,924 
Marketinq 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 Reconciliation4 (Nominal) 

Year 
Budgets 

Source Amount 
Budget Caps 

Difference 
$ % 

FY 2011 
FY 2012 
FY 2013 
FY 2014 
FY 2015 
FY 2011-15 

Actual 53,519,825 
/tcMa/ $7,117,170 
FY 14 IP 510,386,588 
FYI4IP 514,243,375 
FYMIP 515,132,372 

$50,399,329 

57,980,380 
58,293,780 

$14,048,020 
$16,102,544 
$17,282,496 
$63,707,220 

5(4,460,555) -56% 
5(1,176,610) -14% 
5(3,661,432) -26%, 
5(1,859,169) -12%, 
5(2,150,124) -12%, 

$(13,307,891) -21% 

4 Per Annua! Budge! Caps as set forth in the DSM Scitlcmcnt. 



I'jibJt* 6- Projvetnii KV 2011-2015 Budgets with I'orlfolio-Widt' Costs AUocjitt'd Jo Programs5 (Noinlnal) 

I'KOGKAiM FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 
FY 2011 - FY 

2015 

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 
Rebates 

$66,569 $436,155 $802,143 $1,548,159 $1,603,600 $4,456,625 

Comprehensive Residential 
Retrofit Incentives 

$19,725 $21,074 $638,921 $2,823,110 $3,330,834 $6,833,663 

Commercial and Industrial 
Retrofit Incentives 

$5,493 $52,559 $231,551 $792,427 $816,913 $1,898,943 

Commercial and Industrial 
Equipment Rebates $4,867 $19,750 $312,379 $603,838 $739,243 $1,680,078 

High Efficiency Construction 
Incentives $3,270 $3,494 $127,181 $404,018 $595,784 $1,133,746 

TOTAL PORTFOLIO $3,519,825 $7,117,170 $10,386,588 $14,243,375 $15,132,372 $50,399,329 

Sou Appendix D\ : rorbmlgels in Constiiiil 2009 S for comparisun 



2. Savings 

a) Gas savings 
TaMe 7- Natural Gas Savings from Inception Iliroufjli February 20)3 

V.- • .„ ' • • " 
r Program 

1 Incremental Net 'AnnuaV 
^Ga^Savines'lMMBTus/vrlS 

: Inc rem e nit: a 1 *N e f t Ife t i m e i 
UlGas Savings (MMBtusl l i 

Knhanccd Low Income RetrufU lJ2,005.2 1,920,811.3 
Rosidentiat HeatinR Riiuinmi-'iU Rebates 16,735.7 371,369.0 

C«^I!|»•^•'^tt.•^si^'^., Rt'sidciUi.il Retrof i t JnceHtivt'S - -
IMRI I l i f f icicnev Construction Incentives fResidenti: i l) - -

Resident ia l To ta l 108,740.9 2,301,180.3 

Commercial and Industr ial Retrofit Incentives - -
Commercial and Industr ial Equipment Rebates 3,f)GU.2 96,704.4 

High l i ff icicnev Construction Incentives f Nonresidei i l ia l l - -
Non- res iden t ia l To ta l 3,8(58.2 96 ,704.4 

PORTFOLIO TOTAL 112,609.1 2,397,884.7 

T i i h l e H - P ro jec ted N i i t u n i i Gus Savings f o r F Y 2014 

Program 

.. .» "J ..• . 
Incremental Net Annual•'-

.Gas Savings (MMBtus/yr) . 
Incremental Net'Lifetime^ 

1 jGaVsayTngslMMBtus)'"* 

l inl innced Low Income Retrofit 63.564.1 1.334,846 

Residential Heating l i t tuipment Rebates 45,501.6 1,010,015 

Comprehensive Residential Retrofit Incentives 35,582.7 747,237 

H I R I I Ef f idencvConstruct ion Incentives (Residential) 2,134.9 42,699 

ResidentfaJ Tn ta l 1 4 6 , 7 8 3 . 3 3 , 1 3 4 , 7 9 7 

Commercial and Industr ial Retrofit Incentives 11.700.0 187.200 

Commercial and Industr ia l i ic iuipmcnt Rebates 19,904.9 316,144 

High Efficiency Construction Incentives (Nonresidential) 2.134.9 42.699 

Non- res iden t ia l T o t a l 3 3 , 7 3 9 . 9 5 4 6 , 0 4 3 

PORTFOLIO TOTAL 1 8 0 , 5 2 3 . 2 3 , 6 8 0 , 8 3 9 



Figure I - Projected Annual Gas Sales Keductions Dae to Activity from FV 2011 tliroucfi FV 2015 

Annual Sales Reduction (MCF) 

a. 

"Total (irnl) 

> Tolnl nol including CRP (met) 

Fiscal Year 

The projections in Figure 1 show the projected effect in n given year from DSM activity occurring in KYs 2011 through 2015. The 
reduction in sales increases as program activity ramps up, leveling off after KY 2015, and then gradually falling as measures reach the 
end of their lifetimes. These projections were developed using individual measure savings calculations and measure lifetimes (as 
documented in lhc attached PGW Technical Reference Manual) and penetrations for each measure during the KY 2011 through KY 
2015. The gas sales reductions in Figure I account for the time difference between when the measure is installed and when a full 
year's worth of reductions are accrued. For the values in Figure 1 please sec Appendix [HO. 



b) Non-Gas Savings 

Tiibli: 'J-Non-Gas Savings from Inception through February 2013 

• f f l ncap t loh ' t o Fobrun'rv aa;' 20113 '-i«F> il"7!5J9_ 3 ] 

. . PROGRAM 
' Incremental Nel 
Annual Electricity 
.Sawlngi (MWh)' 

IncremantnMtlet 
Summ'nr" Ponk 1 ' 

•c r rBt id Snvlngi 

Inc rem on tui Net 
'Annual Woi'ISyt 

Ssv lng i (MllllorT 

Enhancfd Low tncame Rctrollt I .M iS una so 
Rc^lflcnllAl Hfallnq Eaulpmcul RrbAlps BIB DO 0 0 
Conipichcnilyc Residential RfljclH Incpnllvci 00 0 0 

Hlqli Eindrncv Constfucllon Iticcnllvcs - Residential ao 0 0 0 0 0 0 

RMidentlal Tolnl l,17t.3 s.o 

Commeiclnl anO Indiiitrial Rclroflt incentivct 0 0 0 0 0 0 0 0 

CoitimcrlcJl and Industrial Equlpint-nl Rcbales 0 0 0 0 0 0 0 0 
High Eindcncv Conilruclloti [ncentlvM - (lonrclKkTitUll 0 0 0 0 0 0 0 0 

Commercial ft Industr ia l Total 0.0 0.0 0.0 0.0 

Total Portfolio 1,179.3 2 6 . 5 2 1 . 5 4 1 1 . 6 5.0 

T abic 10-1'rojectetl Non-Gas Savings for FY 2014 

". ' .' -

& j PROGRAM • 

INCREMENTAL NET 
ANNUAL 

ELECTRICITY 
SAVINGS (MWh) 

INCREMENTAL NET 
LIFETIME/ 

ELECTRICITY . 
SAVINGS (MWh) ' -

INCREMENTAL-, 
'NET ANNUAL 
SUMMER PEAK 
. .-J DEMAND a j -

'SAVINGSTkW) 

IN 
•N 

WA 

CREME'NTA^J 
Er'ANNUAOy 
TER SAVINGS 
lion O i i l lD^ ) 

t-nhancpd Low [nconw Retioflt UAH 5 21119 10 

Retlihrntial Heal Inn Equip mciil Rcli.il c i n i l 0 0 00 

Comprchisistve Mcsldenllal Reliont Incentives 0 0 0 0 14 

Htgh Einclrncv Consliuttlon Inwnllves - Residential 0 0 001 0 0 00 

Residential Total 1,173.7 17.14S.1 na .s 4.0 

Cammerclal .ind Industrial Retrofit Incentives OMO 10 4000 0 0 t i 

Comrririlc.il find Industrial Equipment Rebates 0 0 00 0 0 . 1 
Hiqh lifrltlnricv Consltuctlnn tncentlvcs - Nonrcildcrulnl oo tin 0 0 00 

CommerciBl Bl Indu i t r l a l Total 650,0 10.400.0 0.0 14. B 

T o t a l P o r t f o l i o 1 ,823 .7 2 7 , 5 4 8 . 2 213.a 18.6 

12 



3. Cost-Effectiveness 

a. Results to date 

From inception through February 28 ,h, 2013, the EnergySense 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 steady improvement in terms of BCR and PV Net Benefits through 
the latest year of program activities. 

The ELIRP program has been the lead program in PGW's DSM portfolio. It has now 
surmounted ils prolonged ramp-up to achieve a cumulalivc BCR of 1.10. ELIRP is 
clearly trending towards planned cost-effectiveness. 

The RHER program has also been cost-effeclive so far, wilh a BCR of 1.53; however, the 
program continues to experience lower than anticipated participation levels, which has 
resulted 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-
effectiveness accompanied by small net benefits due to low participation. Initial program 
participation has begun for commercial boiler rebates within the CIER 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 EnergySense portfolio cost-effectiveness 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. 

13 



Table 1 l-Cost-KfTcctivent'ss Kesults from Inception tlirout;)! Kcbruary 2013 (20U9S) 

^fotaf •Resource Cost.feistj' •' ~.V"f%:of•total*', r'? 

'rogram j 
;,"•>.. ' . I • - 'J ; ; ' . . v . 

PV of , ; 
- Benefits ^ 

» PV.ofXosts -
PV of Net 

Benefits. , 

1 ,'PV<of; 

Benefits'-

/•PV o f , , 

<• Gosts;-i 
Ictrnfit 511,920,919 $10,870,594 $1,058,326 1,10 83% 80% 
ilimcul RehiUes $1,999,333 $1,309,995 $609,330 1.53 14% 10% 
tial Rctrofil Incentives $- $- $- 0% 0% 
:tinii liicenlives (Resiticntial) $- $- $- 0% 0% 

$13,928,252 $12,180,589 $1,747,663 1.14 97% 89% 
ial RcirnfU Inccniives $- $53,606 5(53,606] - 0% 0% 
ty] Equipment Rebates $483,(1-14 $93,731 $389,314 5.15 3% 1% 
:tion Incentive); fNonresidcntial) $- $36,517 5(36,517) - 0% 0% 
il $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% 

'i^'Gas AdrriiriistratorTest ',% Of Total 
•rogram 

PV of Benefits;' 
'> i . " ' - . ^ i •••••• PVqfNet 

BCR ; 
. jPVof' PV.of. 

PV of Benefits;' 
'> i . " ' - . ^ i „• . Benefits , 

BCR ; 
.Benefits Cost's 

letrolit $9,823,946 $10,870,594 $(1,046,648) 0.90 81% 83% 
ipment Rebates $1,889,455 $688,173 51,201,283 2.75 15% 5% 
lial Retrofit Incentives $- $- $- 0% 0% 
:tion Incentives f Residential) $- $- 5- 0% 0% 

$11,713,401 $11,558,766 $154,635 1.01 96% 89% 
ial Rctrollt Incentives $- $53,606 $[53,606) - 0% 0% 
ial h'tiiiipmcnl Rebates $4S3,n44 $82,890 $400,154 5.83 4% 1% 
:lion Incentives [Nonresidential] $• $36,517 5(36,517) - 0% 0% 
i l $483,044 $173,013 $310,032 2.79 4% 1% 

$- $1,294,005 $(1,294,005) - 0% 10% 
PORTFOLIO TOTAL $12,196,445 $13,025,783 $(829,338) 0.94 100% 100% 



Figure 2 - Cumulative Monthly TRC Net Benefits by Program 

Cumulative PV of TRC Net Benefits (2009$) 

Figure 2 - Cumulative Monthly TRC BCR by Program 

Cumulative TRC BCR 
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I i . Projected Perforin a ncc 

Table 12-Projected Cust-Kffrctivcncss Results I'Y 2011 - FY 2015 (2009$) 

" •£ ' ' t * ^ ' P rogram"^ .*1 ' •/ 
.•^'J •>' 1 • i - 1 j f - jw i i i ' - t i ^ i t 

" •£ ' ' t * ^ ' P rogram"^ .*1 ' •/ 
.•^'J •>' 1 • i - 1 j f - jw i i i ' - t i ^ i t 

jj BCR py. 
B e n e f i t s . 

Enhanced Low Income Itetrofit $31,829,889 $26,252,351 $5,577,538 1.21 48% 50% 
Residciuial Mealing Equipnieni Rebates $13,513,044 $9,411,293 $4,101,751 1.44 2 1 % 18% 
Comprehensive Residcniial Retrnfil Incentives $10,136,069 $9,093,051 $1,043,018 1.11 15% 17% 
llijjh Efficiencv Construction Incentives (Residential) $510,637 $470,906 $39,731 1.08 1% 1% 

Residential Total $55 ,989 ,638 $45 ,227 ,600 $ 1 0 , 7 6 2 , 0 3 8 1.24 8 5 % 8 6 % 
Commercial and Industrial Retrofit Incentives $4,759,755 $2,251,004 $2,508,751 2.11 7% 4% 
Commercial ami Industria] Eouipment Rebates $4,604,400 $1,490,623 $3,113,777 3.09 7% 3% 
HiRh EfficieiKV Construction Incentives f Non res idem ial 1 $510,637 $470,906 $39,731 1.08 1% 1% 

Coiiiinercial & Industrial Total $ 9 , 8 7 4 , 7 9 2 $4 ,212 ,533 $5 ,662 ,259 2.34 1 5 % 8 % 
Port ("olio-wide Costs $3,054,109 $(3,054,109) n/a 0% 6% 

Total Portfolio $65 ,864 ,430 $52 ,494 ,242 $ 1 3 , 3 7 0 , 1 8 8 1.25 1 0 0 % 1 0 0 % 

- , - . . . , . . ^ . . . v . , , v , : V v , - .. 
1. " •" . 1 1 ' ' I 

• '•' 
.TCGasTAdministratdr^T. * ^ A - W H I ^ V J 

' Program, ' " . . 
. i'i->.'.:^: PV B e n e f i t s ; ' B C R . . . PVi ... 

; Benefit's"'. vCos ts . , 
Enhanced Low Income Retrofit $26,750,060 $26,252,351 $497,710 1.02 49% 64% 
Residential Heating Eituipment 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% 
HiRh EITiciency Construction liicenlives (Residential) $510,637 $413,116 $97,521 1.24 1% 1% 

Residential Total $48 ,646 ,900 $34 ,970 ,535 $13 ,676 ,365 1.39 8 8 % 8 5 % 
Commercial and Industrial Rctrollt Incentives $2,076,543 $1,392,094 $684,449 1.49 4% 3% 
Commercial anil Indusirinl Etpiipment Rebates $3,880,725 $1,237,747 $2,642,978 3.14 7% 3% 
IliRh Efficiency Construction Incentives (Nonresidential) $510,637 $413,116 $97,521 1.24 1% 1% 

Commercial & Industrial Total $6 ,467 ,905 $3 ,042 ,958 $ 3 , 4 2 4 , 9 4 8 2.13 1 2 % 7 % 
Portfolio-wide Costs $3,054,109 $(3,054,109) n/a 0% 7% 

Tolal Portfolio $ 5 5 , 1 1 4 , 8 0 5 $41 ,067 ,603 $14 ,047 ,203 1.34 1 0 0 % 1 0 0 % 
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Tiiblc M-Coiiiparison «r Current TRC Projections t« FV 2013 Projections (2009S) 

raw? 
Program ' 

•'Benefits.- .-^'u'" ;>I5I; :**.tw?n . Wf-» V:^. 
'viTotalsV,' *' Gais.EhergVJ 'Sb • j .Tp*^ 1 ] ! ^ TGaslEnergyJ 
ResouVceV. J6Svs tem* j« «R"Ss6(jfce1» ^ S v s t c m i « J 

KiiliariCL-d [.ow Income Itelriifi l SS,f!B3,n2n $1,120,314 SS.S77.538 $407,710 $(305,487) $(622,604) 

Hcsidemial llealini; Hyuipmetil Hehatus Sa,U60,B50 $14,133,763 $4,101,751 $9,489,641 5(3,959,100] $(4,644,122) 

Komiirclicnsivc Kesfilunlial Rclrnllt Ineeiilivcs $2,130,230 $3,102,641 $1,043,1)18 $3,591,493 $(1,087,212) $4118,852 

Mini' '"'fficiencv DtnslrncHon Inccniives (Kesiiiciilial) $336,325 $406,754 $39,731 $97,521 $(296,594) 3(309,233) 
Residential Total $16,410,431 $18,763,472 $10,762,038 $13,676,365 $(5,648,393) $(5,087,107) 

$("2,295,363)^ Commercial and Imltisti ial Hctrafit Incentives $1,300,841 $2,979,812 $2,508,751 $684,449 $1,207,910 
$(5,087,107) 
$("2,295,363)^ 

Commercial and Industrial friuipmetil Rebates $7,270,3^7 $3,483,94') $3,113,777 $2,642,978 $(4,156,620) $(840,971) 

HIHI' Elficiencv Const ruclion Incentives [Nnn resident ial) $336,325 $406,754 $39,731 $97,521 $1296,594) 3(309,233) 

Commercial ft Industrial Total $H,907,563 $6,B70,!>14 $5,662,259 $3,424,948 $(3,245,303) $(3,445,567) 

I'ortfoiio-wide Costs $[3,459,866] 5(3,459,866) $(3,054,109) $(3,054,109) S405.7S7 $405,757 

Total Portfolio $Z1,H58,128 $22,174,120 $13,370,188 $14,047,203 $(8,487,940) $(8,126,917) 

The cost-effectiveness projections reported here incorpornte actual activity for FY 2011, l-Y 2012. and FY 2013 through February 28, 
2013, as well as updated projections for lhc rest of FY 2013 and FY 2014 through FY 2015 from this plan. The main changes in net 
benefits are due lo: 

• Slower than expected ramp-up in program activity, which led lo lower gas savings and under-spending budgets in FY 2011 
and 2012 

• Revised participation assumptions for RUHR and CIER lhat significantly drop program parlicipalion levels, budgets, and gas 
savings. 

• Updated assumptions for 1-lliCl, CIRI, and CRRI projects based on additional research and actual projects in the program 
pipelines. 

Table 14 presents an alternative evaluation by expanding Ihe cost-effectiveness analysis of projected portfolio performance to include 
the addilional value eslimated by Resource Insight for lhc combined effecls of reduced gas prices, gas price risk, and carbon 
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emissions. These rextills should be compared lo Table 12, since, in addition to the standard benefit estimates generally used in 
I'cnnsylvania, I'GW is also t|uaiitifying the value of three sources of real economic value to PGW and Pennsylvania ulilily ratepayers 
from gas DSM savings: 

1. Reductions in future gas prices caused by DSM reductions in market demand. 
2. Reductions in gas supply and price risk as a resull of lower I'GW syslcm gas demand 
3. Avoided societal cosls of greenhouse gas emissions due lo reduced gas consumption. 

Taken together, these newly quantified sources of value amount to an addilional $10 million in 2009 present worth.6 Addilional details 
on how values for demand-rcduction-induccd price effeel (DRIPI:) and C02 were developed can be found in Appendix U. 

Table 14 - Projected Cost-effectiveness Results for KY 2011 - 2015 (includinn value of DRII'K and C02) 

; v , - v v ' r -

-tW-;;- •= • - To ta l [Resource : 1 . ,2 , : .;,f . ,. ; l . . . ' . . - . ^ . % o i 

..V ' . . . ' ' P rog ram 

t . " . • . . . . . 
PV Benef i ts , , . PV Costs 

1* i P U N e t 
; Benet l ts . i . * ' 

. , B C R K * 

••••At 
PVlBchef i ts- ' 

.-cyc« ^r:£Sm 

Enhnnccri Low Income Reirnfit $3rt,.S10,197 $26,252,351 $10,266,847 1.39 4 8 % 5 0 % 

Residential HeatinR Equipment Rebates $15,973,024 $9,411,293 $6,561,731 1.70 2 1 % 18% 

Comprehensive Kcsidenlia] Retrofit Incentives $11,766,331 $9,093,051 $2,673.2110 1.29 16% 17% 

High l i ff icicnev Constfnct inn Incentives - Residential $604,646 $470,906 $133,741 ].2B 1 % 1 % 

Resident ia l T o t a l $64,063,198 $45,227,600 $19,635,598 1.43 8 5 % 8 6 % 

Commercial and Industr ial Retrofit Incentives $5,111,453 $2,251,004 $2,060,449 2.27 7% 4 % 

Commercial and Industr ial Ed nip men t Rebates $5,317,213 $1,490,623 $3,026,590 3.57 7% 3% 

Hifih Efficiency CnnsU'uction Incentives - Nonresidential $604,646 $470,906 $133,741 1.28 1 % 1 % 

Commerc ia l & I n d u s t r i a l To ta l $11,033,313 $4,212,533 $6,820,780 2.62 1 5 % 8 % 

I 'or l fo l io-wide Costs $3,054,109 $(3,054,109) n/a 0% 6% 

To ta l Po r t fo l i o $75 ,896,511 $52,494,242 $23,402,269 1.45 1 0 0 % 1 0 0 % 

G Approximately SI.3 milliim t>rilie $10 million in addiliomtl bencilis comes from DRUM:. The rcmainitig $H.7 million in benefits accrue from avoided C02 
emissions. 

18 



D. Plan Development 

Over the past year, PGW has continued lo 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 wilh the approved settlement. 
Additional details are provided in the relevant sections of the Plan. 

1. Portfolio-wide changes 
• Avoided costs for natural gas were updated. Values in the next few years rise 

somewhat, but are offset 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% 
lower. 

• The real discount rate used for cost-effectiveness analysis was updated to 4.94 
percent from 5.32 percent in FY 2013 to reflect PGW's latest actual cost of 
capital. 

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

2. Program-specific changes 

ELIRP 
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. 

RHER 
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 
infonned ils contractor network of this change and instituted a grace period so 
that any down-rated boilers purchased before December 31, 2012 would be 
approved. 

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



CIRI 

CIER 

HECI 

CRRI 

The program is expanding beyond ils initial focus on multi-family building 
retrofits to branch out to additional commercial and industrial retrofit 
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 
exceed 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 rehabilitation 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 offer 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 lo participants. 

E. Coordination Activities 

PGW continually seeks to coordinate DSM Portfolio efforts as much as possible with 
other organizations and programs in order to 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 activities: 

• PGW has partnered with Philadelphia Workforce Investment 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 safety issues lhat are 
preventing ELIRP work from proceeding. Additionally, the partnership sought lo 
provide ongoing education services to ensure the lasting impact of PGW's 
weatherization services for Philadelphia's low income households. Unfortunately, 
no grant funding has been awarded to date. However PGW will continue seeking 
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 Health Department for particular housing health 
and safety problems. The Health Department may then be able to correct these 
problems for residents, which allows PGW to provide cost-effective 
weatherization trealments to the customer under ELIRP. 

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

Cross-promotional opportunities are being developed with other energy-efficiency 
programs, most notably EnergyWorks and Keystone HELP, lo 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 energy efficiency 
programs al 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. In 
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. 
Habitat's remediation of these issues, such as mold, knob and tube wiring and 
roof repairs, will open additional opportunities for PGW to further wcatherizc 
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 establish a DSM Portfolio team to provide overall 
program management, emphasize funding level requirements, and coordinate program 
delivery with other utilities and energy efficiency programs. 

The Company will continuously monitor the program results, and, when 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 refine 
the system to maximize utility. As the Company implements the rest of the DSM 
portfolio, the database 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: 

• RHER Impact evaluation was rescheduled for Fall, 2013 in order to capture a 
larger sample size of program activity aligned wilh 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 Sec Appendix B for (able of updated avoided costs 
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compared lo Ihe previous year'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 cost over various time 
frames. 

Table 15 - Average Annual Percentage Change in Avoided Costs 

if ' ;-', -"V:-; .-< • 
;".. Year 

Space 

Heating 

•;; ' . i • 

Baseload 
• ••, :-Vyater:\^r 

Heating* 
. r."- :•. Mardh 2012 tpAM4rchv2pl3 

2013 - 2016 7.4% 3.2% 4.5% 

2017-2021 0.2% -4.5% -3.1% 

2022-2031 -1.0% -4.3% -3.3% 

2013 - 2031 0.9% -2.9% -1.8% 

t March 20i i ;MMa^^6i3; ; \ . "PSS^ 
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% 

. s eptember 200S ;tpAMarch:2Ql. 
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 once again plans to update avoided costs next year for the FY 2015 Implementation 
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-efficiency improvements. These demand 
reduction induced price effects (DRIPE) of natural gas DSM reflect the same market 
dynamics as the swings in gasoline prices that result from seasonal and secular variation 
in gasoline demand. Natural gas DRIPE varies over time and scope of the analysis. Rll's 
estimate of gas DRIPE for Pennsylvania ranges from $0.13 to $0.37 per MMBtu (in 2013 
dollars). 

Resource Insight also provided current estimates of the long-run value of reduced 
greenhouse gas emissions resulting from gas DSM. Starting in 2020, on a levclizcd 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 arc reflected in Table 14 in order to show the 
impact from these additional considerations. 

23 



In addition to updating avoided gas supply costs, PGW has updated assumptions for the 
avoided cost ofwatcr going forward. Tlie 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-effectiveness. The following table shows the updated avoided cosls of water supply. 

Table 16 - Avoided Cost of Water 

'./.Calendar Year . 
' ... 

Average Rate < • 

(2013$/Gallbn)y£ 

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-effectiveness. 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 prepared the FY 2014 version of iis 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 measure characteristics are documented in the TRM. 

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

This section 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 seeks 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 seeks to achieve these goals and 
make customers' homes more energy efficient and comfortable by: 

• Repairing or replacing older and less energy efficient heating systems as 
feasible 

• Providing comprehensive weatherization services as feasible 

• Educating customers on ways to reduce their energy use along with basic 
health and safety information 

• Raising awareness of energy conservation and encouraging the incorporation 
of energy saving behavior 

• Targeting high-use customers to maximize impact and increase cost-
effect iveness 

• Streamlining the delivery mechanism through the use of implementation 
contractors 

The program replaced the Conservation Works Program (CWP) as the Company's Low-
Income Usage Reduction Program (LIURP) and was launched in January of 2011. 

ii) Costs, Savings and Benefits 

As of February 28, 2013, ELIRP has been treating customer houses for slightly over two 
full years. 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 

Closed Cases-Full 2,352 

Closed Cases - Partial/Rejected 1,097 

Customers with Installations 3,449 

COST'S 

Measure Installation Costs $9,222,621 
Administration and Management $37,477 

Marketing and Business Development $-
Contractor Costs $2,998,084 

Inspection and Verification $63,377 

Evaluation $5,353 

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 oflhe Low Income program budget remained unspent at the close of FY 2012 
due to unspent inspections funding. As was the case for unspent FY 2011 program 
funding, all over-collections resulting from FY 2012 EnergySense activity are being 
refunded to the appropriate customer classes in FY 2013. 

Approximately $3.1 million worth of the Low Income program budgels were left unspent 
from inception through close of FY 2011. 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 seek approval to add this unspent 
funding to increase the FY 2015 ELIRP budget, thereby allowing sufficient time to 
identify and address the issues 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 evaluations at the end 
of Fiscal Year 2013 resulted in a significant shifting of money between contractors and a 
focus on a more steady (low of program activity. On average, ELIRP projects are saving 
24 MMBtus, an average of 12 percent savings per home. Monies 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 seeing savings of 8.2 MMBtus, 4.4 percent of 
usage. Over two-thirds of participants are receiving comprehensive treatments. 

Program Cost-Effectiveness to Date 
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 1.10. 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 net 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 
specific perfonnance 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-effectiveness over Time 

Cumulative PV of TRC Net Benefits (2009$) 
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In order lo more accurately project future savings, PGW has made updates to projections 
based on costs and savings achieved over the past two and half 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, lhc portion of 
costs absorbed by contractor overhead has been increased from 15 percent lo 20 percent 
based on the past two and half years of experience. 

The ELIRP program aims to serve 2,155 customers in FY 2014, with associated 
annualized gas savings of 63.6 BBtus, or 29.3 MMbtu/eustomcr. 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 n/a 

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 $-
Contractor Costs $1,501,600 

Inspection and Verification $75,000 

Evaluation $-
Utility Costs $7,600,000 

Participant Costs S-
Total $7,600,000 

SAVINGS 

Net Annual BBtu 63.6 

Net Lifetime BBtu 1,334.8 

Net Annual MMBtu / Customer 29.3 

Weighted Lifetime (years) 21.0 

iii) Workflow 

There are no updates to the ELIRP workflow. 

iv) History, Ramp-Up Strategy and Milestones 
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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 those who have proven most capable of effectively implementing the 
program, and an ongoing incentive to drive longer-term performance improvements. 

The competitive reallocation process begins with a formal performance evaluation of 
each contractor, which is based on two primary metrics: overall energy 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. Inspections report scores are also incorporated into the evaluation 
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 evaluations 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 point. These four evaluations to dale have 
resulted in the total reallocation of over $4 million amongst the three ELIRP CSPs, as 
compared to original contractor allocation figures. The pre-FY 2013 evaluation alone 
resulted in the reallocation of $2.7mm, or4]% oflhe total annual FY 2013 program 
funding. 

The next round of performance evaluations 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 setting funding levels at the start of each 
program year. 

v) Target Market and Program Eligibility 

To be eligible 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.8 PGW added two additional criteria for PGW's second pool 
of prospective participants, developed in August 2011: 

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

s The definition of "high users" was expanded lo lhc top quarlilc, from the top quintile, due to CSP 
feedback thai some of Ihe very highest users had health, safety, and structural issues, beyond lhc scope 
of this program, which made cost-cffcclivc we.nhcrization impossible. PGW has developed a process so 
that ELIRP-eligiblc CRP high users who have had health and safety treatments performed by other 
programs but were not assigned to ELIRP through the random selection process, may be manually 
assigned to ELIRP CSPs. 
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• 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 lo 
date on their affordable asked-to-pay-bills. The second criterion was added as an interim 
policy to ensure the initial treatment of those who have not yet received 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 sealing and/or insulation in the basement and 
attic as well as some low cost measures such as low flow faucet aerators, low flow 
showcrheads, and training on the use of programmable thermostats. Approximately 30 
percent of comprehensively treated homes (20 percent of all closed cases) received a new 
furnace or boiler. In homes where comprehensive treatment is prohibited due to poor 
conditions (principally, health and safety and water issues) the CSPs install basic 
measures, such as a programmable thermostat, pipe insulation, or a carbon monoxide 
detector, as feasible. 

vii) Incentive Strategy 

There arc no updates to the incentive strategy. 

viii) Roles and Responsibilities 

There are no updates to roles and responsibilities. 

ix) Marketing Strategy 

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

x) Coordination with other Programs 

Program/Organization Description of Coordination 

Pennsylvania 
Department of 
Community & 
Economic Development 
(DCED) 

PGW will be coordinating with DCED, as the overseer of the 
State WAP program, in selecting and potentially treating low-
income CRP households. 
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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 wilh health and safety 
issues lo lhc Philadelphia Department of Public Health 
(PDPH) for potential remediation services. Additionally, 
PGW is now accepting PDPI-Ps lists of their clients to 
confirm against ELIRP program eligibilities. Coordinated 
trealments will then be pursued in homes that appear on both 
programs lists. To date, 11 homes have been assigned to both 
programs and coordination efforts are currently underway. 
Ongoing efforts are being made to stream-line this partnership 
and improve the process. 

Additionally, through this Green and Healthy Home Initiative 
partnership, PDPH has offered to provide free 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 CareerLink 
Philadelphia 

PGW has partnered with the Philadelphia Workforce 
Investment Board and the Philadelphia Workforce 
Development Corporation through PA CareerLink 
Philadelphia to connect local unemployed workers wilh 
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 households to participate in PGW's ELIRP 
program. Additionally, lhc partnership sought to provide 
ongoing education services to ensure the lasting impact of 
PGW's weatherization services for Philadelphia's low income 
households. Unfortunately, no grant funding has been 
awarded to date, however PGW will continue seeking this 
partnership opportunity. 
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Program/Organization Description of Coordination 

Habitat for Humanity 

PGW is developing a partnership witli Habitat for Humanity's 
Home Repair and Weatherization program, focusing on North 
Philadelphia neighborhoods. In 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. Habitat's remediation of these issues, such as mold, 
knob and tube wiring and roof repairs, will open additional 
opportunities for PGW to further wcalherize homes. 

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 for the CSP staff on specific 
issues. 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 one of the program CSPs were identified early 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 rale on closed 
cases. 

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

Fiscal Year Inspections 
Hours of 

Mentoring 

2011 44 22.5 
2012 82 17 
2013* 50 19.75 

Inception-to-Datc 176 39.5 
* First six months of fiscal year 

As part of the inspection process, PGW collected a scorecard for each inspection. These 
scorecards were used in the funding reallocation process, and to determine whether a 
contractor needed additional inspections and/or mentoring. PGW has seen improvement 
in contractor inspections, with the inspection score rising from 84% in FY 2012 lo 94% 
for the first half of FY 2013. 
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Data Collection 
The CSPs provide PGW with field 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 lias improved 
data quality by additional field level validation, improving default values, and 
streamlining data entry screens. PGW develops reports based on CSP activity and 
regularly performs quality assurance to verify that energy 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 arc no updates to planned reporting for the ELIRP. 

Evaluation 
PGW has conducted extensive evaluation of ils 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 2011 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 PY 2013. 
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B. Residential Heating Equipment Rebates Program 

i) Program Description 

The Residcniial Mealing Equipmcnl Rebates program (RHER) issues prescriptive rebates 
on premium efficiency gas appliances and heating equipment to increase the penetration 
of these measures in the homes of PGW's customers. The program has the following 
objectives: 

• Promote the selection of premium efficiency residential models at the time of 
purchase of residcnlially-sized gas heating equipment 

• Increase consumers' awareness 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 efficiency options 

• Align incentives with other programs 

• Aid in market transformation towards highest-efficiency options 

Eligible customers use a contractor to install the premium efficiency equipment and 
receive cash rebates to offset most of the incremental cost oflhe higher efficiency 
equipment and installation. The program launched April, 2011. 

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, 20I39 

Actual Results 

(Inception to.2/28/2013) 

Submission Activity 

Valid Appl icat ions 1 0 591 

Invalid Appl icat ions^ 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 $1,100 

Evaluation $16,447 

Utility Costs $792,909 

Participant Costs 1 2 $719,970 

Total $ $1,512,879 

SAVINGS 

Net Annual BBtu 16.7 

Net Lifetime BBtu 371.4 

Net Annual MMBtu / Application 28.3 

Weighted Lifetime (years) 22.2 

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 due to Communications & Marketing 

PGW has continued to ramp-up and include additional communications and 
marketing efforts since low program participation trends first developed. HVAC 
contractor outreach activities, which are found to be the most effective vehicle for 

9 Participiiiion and incentives arc based on actual program activity as recorded by the rebate processor over this period. 

1 0 Valid applications for landlords and multifamily buildings may cover more than one piece of equipment. 

' ' Invalid applications may be corrected and resubmitted. 

' - Incremental cost of equipment 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 addilional consumer marketing activities as well. 

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

B. Rebate levels 

Rebate amounts were doubled in FY 2012 lo cover larger percentages oflhe 
incremental differences between standard and targeted equipment costs. These 
increases were seen 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 (he program 
trends short of targeted activity levels, especially since targets arc increased even 
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 causes for rejection, and contacting individual customers, contractors 
and landlords 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 seeks to better address this issue through its marketing and 
contractor outreach initiatives. Contractors will be encouraged to lake a more 
active role in the application process so that they can ensure 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, lhc 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 lo add this unspent funding lo increase the FY 2015 RHER budget, thereby 
allowing sufficient time to identify and address the issues lhat prevented PGW from 
realizing the originally planned pace of activity. 

Program Cost-Effectiveness to Date 
Despite low participation, RHER achieved positive TRC net benefits wilh a present value 
of $689,338 (in 2009 dollars), a TRC BCR of 1.53, in activity through February 28, 2013. 
The Gas Energy System test shows net benefits with a present value 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 MMBtu/customer. The program is projected to cost 
$1,457,253. The following table shows a detailed breakout of participation, costs, and 
savings. 

Table 21 - Projected RHER Impacts for FY 2014 

Projected 

(FY,2014) 

PARTICIPATION 

Valid Applications n/a 

Invalid Applications n/a 

Total Applications 2,000 

COSTS 

Customer Incentives $1,286,000 

Administration and Management S-
Marketing and Business Development $100,000 

Contractor Costs $48,100 

Inspection and Verification $23,153 

Evaluation $-
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 

There are 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: 

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

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

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

• Launched RHER on April 1, 2011. 
• Launched a general consumer outreach campaign 
• Expanded the HVAC contractor outreach efforts to provide tabling sessions at 

HVAC equipment suppliers throughout the region. 
• In late 2011 and early 2012, PGW undertook additional market research and 

updated data on measure costs in an effort 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 ils testing requirements for modulating 
condensing residential boilers, which resulted in lower AFUE ratings making 
products ineligible for PGW rebates. PGW infonned 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 iiave been hesitant to switch to new products. A local boiler 
manufacturer that offered a company rebate in conjunction with RHER, a major 
sales tool, became ineligible. 

• 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 eligibility. 
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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 
purchase 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. 

Figure 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 
rebates issued in the first six months of FY 2013 (September 1, 2012 through February 
28, 2013) is now over twice the amount issued in the same period a year before, up 
146%.13 The percentage of rebates going to boilers has also been increasing steadily, 
going from 17% of rebates 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-boilcrs (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-effectiveness 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 lo CIRI, as well as address the various ways in 
which residential and small commercial customers use natural gas. 

1 3 273 rebates were issued so far in l-Y 2013. compared to 111 in the first six months of FY 2012. 

' 4 PGW had previously eslimated a mix o f 50% furnaces and 50% boilers. 
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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 
2013 

(remaining) 
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 oflhe 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 1 5 $500 
Natural Gas Water Boiler 94% AFUE (w/ electronic ignition) $2,000 

Programmable Thermostat 1 6 $30 

PGW anticipates maintaining this rebate 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 encouraging customers to move from 
the existing baseline equipment, which is currently 80%, to the targeted high-efficiency 
equipment. 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 proposed rule as part of a settlement wilh 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 

^ t'umaccs thai have fans driven by Bmshlcss Fan Motors (Bi:Ms) provide significant electricity savings. However, as 
a naiural gas utility, PGW is unable to provide any additional incentives for measures that purely save electricity. 

' ''May 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 
slates for the time being. 

viii) Roles and Responsibilities 

There arc no updates lo roles and responsibilities 

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 efficiency gas equipment via rebates. PGW will utilize this strategy as 
the primary tool to promote awareness of the RHER. However, additional consumer 
marketing activiiics will continue to be ramped up, as discussed 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 perfonned interviews with customers who received rebates 
and contractors who installed RHER equipment for customers. The survey results both 
helped PGW assess effective marketing activities and opportunities for improvement. 
Initial takcaways include: 

• The program is very popular with both customers and conlraclors and was a major 
factor in the decision for customers to choose the highest efficiency equipment. 

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

• In a majority 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. 

• While contractors were the primary information source, they look a somewhat 
passive role regarding rebate submissions. Customers often filled out the 
application on their own. PGW feels 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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• Customers would like to hear from an objective source about how much money 
efficient heating equipment would save compared with standard models based on 
their housing type. PGW is exploring providing these estimates or linking lo 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 raise general awareness of the program. By 
raising the general 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 rebate 
process more customer-friendly, which PGW is working on addressing. 

x) Coordination with other Programs 

Program/Organization Description 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 
as .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. However, 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 

PGW Oil-to-gas Rebate 
Program 

The existing oil-to-gas program identifies 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 EnergySense 
RHER primary purpose: lo convince customers 
currently in the market for natural gas heating 
equipment to purchase the most energy-efficient 
models possible, rather than the inefficient and 
cheaper models they may otherwise select. 

xi) Evaluation, Monitoring, and Verification 

Quality Assurance 
PGW has hired a firm to perform on-site verifications of 3% of the customers that 
received a rebate incentive to ensure the equipment installed matched the equipment 
listed on the rebate application. Eleven ( I I ) verifications were performed during the 
evaluation period. PGW is also currently undertaking a second round of equipment 
verifications beginning in April, 2013. In addition to random selections, 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 database of rebate activity. PGW collects 
program activity from ils rebate processor and reviews it for accuracy. All program data 
will be then stored at PGW for long-term purposes. 

Reporting 

There arc no updates to reporting for the RHER. 

Evaluation 

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 evaluation had been pushed 
back from initial plans in order to capture a larger, more useful sample size of program 
activity. 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 IX 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 

Tho Commercial and Industrial Retrofit Incentives Program (CJRJ) promotes natural gas 
energy efficiency retrofit investments by PGW's multi-family residential, commercial, 
and industrial customers. The program provides technical assistance and customized 
financial incentives for cost-effective gas-saving investments including high-efficiency 
heating system replacements, improved system controls, and building thermal 
performance enhancements. The program also assists participants in arranging financing 
for the balance of project costs through partnerships with third-party lenders. The 
program has the following objectives; 

• Save naiural gas through cost-effeclive energy efficiency rctrofil projects. 

• Make comprehensive energy-efficiency retrofit affordable by combining 
customized financial incentives with third-party financing lo provide 
participating customers with immediate positive cash flow. 

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-effeclive 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 
efficiency opportunities 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 completed as of February 28, 2013, there are currently 
two multifamily projects underway, two addilional inccniives 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 cosls incurred since program launch. 

44 



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

Actual Results 

(Inception to 2/28/2013) 

PARTICIPATION 

Applications 14 

Analyses/Audits 6 

Customers with Installations -
COSTS 

Measure Installation Costs s-
Administration and Management $-
Marketing and Business Development s-
Contractor Costs $62,364 

On-site Technical Assessment 

Evaluation $-
Utility Costs $62,364 

Participant Costs $-
Total $62,364 

SAVINGS 

Net Annual BBtu -
Net Lifetime BBtu -
Net Annual MMBtu / Customer n/a 

Weighted Lifetime (years) n/a 

A primary puipose 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 pipeline of projects is outside of PGW's control. PGW 
will actively pursue all communication and marketing opportunities to engage the sector, 
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 one 
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 seek approval to add this unspent funding to increase the FY 2015 CIRI budget, 
thereby allowing sufficient time to identify and address the issues 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 11.7 BBtu, or 433.3 MMBtu/customer. The program is projected to cost 
$745,953 in FY 2014. 

Table 25 - Projected CIRI Impacts for FY 2014 

Projected 

J (FY 2014) 

PARTICIPATION 

Applications n/a 

Analysis/Audits 

Customers with Installations 27 

COSTS 

Measure Installation Costs $513,333 

Administration and Management $-
Marketing and Business Development $50,000 

Contractor Costs $85,555 

On-site Technical Assessment S-
Evaluation $82,806 

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 433.3 

Weighted Lifetime (years) 16.0 

Mi) 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 propose 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 already in development. To lhat end, PGW worked directly with the 
Pennsylvania Housing Finance Agency (PHFA). 

In FY 2013, PGW has continued its collaboration wilh PHFA to identify multi-family 
building owners with potential projects, and has expanded the program marketing to 
include all eligible customer classes. PGW's marketing and partnerships in FY 2013 
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focused on identifying projects through building service providers, business and trade 
associations, and direct communications with properly 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 building owner. Among these applications, only five were moved lo 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 due to the CIRI comprehensive retrofit project 
requirement.17 In three other cases, the applications were rejected because the customer's 
rate class was DSM ineligible. 

Tabic 26 - Current CIRI Project Activity 

Current GIRI 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 for 
projects that are currently underway, and has offered incentives to two additional multi-
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 executed incentive agreements with are 
multi-family buildings; one 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. 

' 7 For instances of single measure projects. PGW is working on expanding the ClliR program to handle custom 
measure applications. 
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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 companies lhat work wilh building owners to reduce energy 
usage. Second, PGW will conduct narrowly targeted outreach to promising leads for 
retrofit projects that are already planned and partially or wholly funded. In these cases, 
PGW will seek lo act as bridge funding, or seek to push building owners to invest in 
additional measures for planned retrofit projects. This targeted approach led to one 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 healing 
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 cosls 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 naiural gas portion oflhe retrofit projects and 
may connect projects to other available financing and incentives for the electric portion 
oflhe project. There are no updates to the upfront incentive that PGW plans to offer. 

Financinu 
PGW will continue to explore all possible options for securing financing assistance 
through EnergyWorks low-interest loan programs. 

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

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 Ihis effort faced the 
aforementioned challenges. 
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Through ils 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 lo 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 manufacturers, distributors, retailers, architects, 
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 most effective strategy for increasing customer demand for 
high efficiency gas equipment via rebates. 

From the program's inception, PGW has conducted direct outreach to building and 
business owners lhat might be interested in CIRI. This occurred through targeted emails 
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 
Parksidc Business Association. PGW plans to continue conducting outreach lo 
contractors through these and similar organizations by scheduling co-sponsored events 
and presenting at membership meetings. 

x) Coordination with other Programs 

Program/Organization Description of Coordination 

EnergyWorks 

The Philadelphia regional EnergyWorks program currently 
provides low-interest financing for both residential and 
commercial/industrial sized energy-efficiency 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 EnergyWorks would 
provide low-interest financing to initially fund the projects. 

Pennsylvania Housing 
Finance Authority (PHFA) 

PHFA currently provides funding assistance for multifamily 
residential energy-efficiency projects through their Smart 
Rehab program. The overlap between PHFA's Smart Rehab 
and PGW's CIRI presents a significant coordination 
opportunity. 

PHFA also administers federal funding through the Low 
Income Housing Tax Credit program. Many affordable 
housing facilities use this funding for building upgrades, 
including energy efficiency measures. 
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Program/Organization Description of Coordination 

The City of Philadelphia 

The City of Philadelphia currently provides several small 
business funding assistance programs, including for energy-
efficiency projects. PGW will attempt lo identify 
opportunities for partnership with the City's existing 
programs. 

Federal Tax Deductions and 
Credits 

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

httD://wwwl.ccre.enemv.uov/buildiims/tax commercial.html 

Federal Tax Deductions and 
Credits 

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 projects may require 
oversight at different stages of the project. Inspections allow PGW to validate that the 
correct equipment was installed and that it is in working order. 

Data Collection 

There is no update to data collection for CIRI. 

Reporting 

There is no update to reporting for CIRI. 

Evaluation 
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 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) issues prescriptive 
rebates on premium efficiency gas appliances and heating equipment to increase the 
penetration of these measures in the facilities 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: 

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

• Increase consumers' awareness 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 efficiency options 

• Align incentives with other programs 

• Aid in market transformation towards highest-efficiency options 

Eligible customers will use a certified contractor to install the premium efficiency 
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. 



Table 27 - CIER Impacts from Inception to February 28, 201318 

Actual Results 

(Inception to 2/28/2013) 

PARTICIPATION 

Valid Equipment Applications 1 9 6 

Invalid Equipment Applications 2 

Total Equipment Applications 2 

COSTS 

Customer Incentives S 57,900 

Administration and Management So 
Marketing and Business Development S 3,252 

Contractor Costs S 37,204 

Inspection and Verification So 
Evaluation So 
Utility Costs $98,356 

Participant Costs 2 0 $13,001 

Total $111,357 

SAVINGS 

Net Annual BBtu 3.9 

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 eontractor costs for CIER over this reporting 
period, slightly under budget. Variable costs for marketing and customer incentives were 
much lower than budgeted. 

Program Cost-EfTectiveness 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 Energy 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 MMBtu/customer. The program is projected lo cost 
$567,539. The following table shows a detailed breakout of participation, costs, and 
savings. 

' 8 Participation and incentives arc based on actual program activity as recorded by the rebate processor over this 
period. 

' 9 Applications may cover more than one piece of equipment. 

2 0 Incremental cost of equipment and installation not covered by PGW rebate. 
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Table 28 - Projected CIER Impacts for FY 2014 

Projected 

(FY 2014) 

PARTICIPATION 

Valid Applications 250 

Invalid Applications n/a 

Total Applications n/a 

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 BBtu 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 following qualitative CIER Developments have occurred from program inception 
through February 28, 2013: 

• Selected a rebate vendor, Hclgeson 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 educate 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 expected impact 
on their sales 

• Launched CIER on September I , 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 efficiency, 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 rebates were 
issued all had a thermal efficiency 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 equipmcnl characteristics, costs, and 
savings potential. PGW will review the savings calculations and work with the customer 
to make sure a realistic savings estimate 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 lest. For measures that arc deemed cost-effective, a custom incentive 
will be offered to the customer, which will be less than the value of gas benefits and 
equal 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 lo fill in the 
gaps left by single-measure applications to CIRI, as well as develop new potential 
prescriptive rebates. Examples of custom projects include complex controls, combined-
heat and power (CMP), industrial gas applications, or any other application that uses 
natural gas and is nol covered by prescriptive rebates. 

vii) Incentive Strategy 

Fixed rebates will be used to streamline program delivery and increase customer 
participation. Rebates covering approximately 80% of the incremental cost of premium-
efficiency equipment will be offered to customers to help offset the barriers lhat the 
higher costs of the more efficient equipment often pose. Due to the complex nature of 
commercial and industrial equipment installations, PGW will allow customers lo apply 
for up to three rebates per-cquipment type per-account on the rebate form, and will 
manually approve accounts for additional equipment rebates 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 

Measure: Name Minimum Efficiency Rebate Amount 

Boiler, Hot Water (300 £ MBH <, 2,500) 90% Thermal Efficiency (Et) $2,900 - $8,400 

Boiler, Hot Water (300 <. MBH 5 2,500) 85% Thermal Efficiency (Et) $800-$6,300 

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 efficient 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 lo roles and responsibilities. 

ix) Marketing Strategy 

PGW has crafted a marketing plan similar lo the RHER program that targets equipment 
manufacturers, distributors, retailers, architects, 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 most effective 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 organizat ions 
include the Mechanical Sheet Contractor Association, the Plumbing Heating and Cooling 
Contractors Association, and the American Society of Heating, Refrigeration and Air-
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Conditioning Engineers (ASMRAE). 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 outreach 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 effective as outreach 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 Maintenance expo, and networking 
through trade associations. 

x) Coordination with other Programs 

Program/Organization Description of Coordination 

EnergyWorks 

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

ENERGY STAR® 

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 ils national registries of rebates 
and incentives. 

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

Other existing energy-
efficiency programs 

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

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 ils customers. PGW will track rebate application 
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data and provide regular impact evaluations that will be supplemented by more in-depth, 
biennial process evaluations performed by a third-party evaluator. To insure that 
measures are installed correctly, rebates must be signed by certified contractors. 

PGW is engaging an inspector to 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 established 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 (he rebate application matches what was 
installed in the building. As of February 28, 2013, no verifications were performed. 

Data Collection 
PGW's rebate processor maintains a real-time database of rebate activity. PGW collects 
program activity from ils rebate 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 CIER program. 

Evaluation 

In line with evaluation 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 
oflhe initial program development, PGW will work with the selected third-parly 
evaluator to establish the methodology and goals oflhe process evaluation. Initial 
objectives include: 

• Verifying energy savings and associated costs 

• Assessing market attitudes towards the program, including contractors, 
customers, and efficient equipment suppliers 

• Measuring the cffeclivcncss 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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£. High Efficiency Construction Incentives Program 

i) Program Description 

The High Efficiency Construction Incentives Program (HECI) promotes natural gas 
energy efficiency in the new construction and gut rehab markets, both for residential and 
non-residential new 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. 

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

HECI seeks to convince homebuildcrs, building owners, engineers, architects, and 
contractors lo incorporate natural gas energy efficiency into the design of their projects 
and go beyond standards dictated by tlie building code. The program operates on a "first-
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 verify 
that the project meets program eligibility 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 oflhe project. 

ii) Program Staging 

Like the rest oflhe country, activity in the construction market in Philadelphia has been 
severely slowed by the lingering recession. New construction activity across all sectors 
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 lhc 
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 rejected, 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 So 
Administration and Management $ 0 

Marketing and Business Development So 
Contractor Costs $ 42,420 

Inspection and Verification So 
Evaluation SO 
Utility Costs S 42,420 

Participant Costs-^ SO 

Total S 42,420 

SAVINGS 

Net Annual BBtu 0 

Net Lifetime BBtu 0 

Net Annual MMBtu / Customer 0 

Weighted Lifetime (years) n/a 

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 expected 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. 

^ ' Participation and incentives arc based on actual program activity as recorded by the rebate processor over ibis 
period. 

^ - Incremental cost of equipment and installation not covered by PGW rebate. 
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Program Cost-Efl'cctivencss to Date 
As of" February 28, 2013, HECI has not yet issued any rebates, and is claiming no 
savings. 

Projections 
The program aims to serve 180 residential units and 12 commercial new construction 
projects in FY 2014, with associated annualized gas savings of 4.3 BBtu, or 22.2 
MMBtu/customer. The program is projected to cost $379,108. 

Table 31 - Projected HECI Impacts for FY 2014 

Projected 

(FY 2014) 

PARTICIPATION 

Valid Applications 192 

Invalid Applications n/a 

Total Applications n/a 

COSTS 

Customer Incentives $244,680 

Administration and Management $-
Marketing and Business Development $20,672 

Contractor Costs $109,728 

Inspection and Verification $4,028 

Evaluation $-
Utility Costs $379,108 

Participant Costs $61,170 

Total $440,278 

SAVINGS 

Net Annual BBtu 4.3 

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 HECI. 

v) History, Ramp-Up Strategy and Milestones 

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

• 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 opportunities, and estimating project measures' costs 
and savings. 

• Began marketing and outreach efforts lo provide information about HECI to 
architects, engineers, and residential and commercial building developers. 

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

• Launched HECI 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 to program eligibility. 

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-efficiency windows, etc.). 

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 baseline building code: a more prescriptive 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 projects 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. 



Tabic 32 - Residential HECI Incentives 

Proposed HECI Incentive - Single-Family Residential 
Incentives to 

Builder 
(Per-Home) 

£ 20% more efficient, and includes a 94% AFUE Boiler $2,750 

> 20% more efficient, and includes a 94% AFUE Furnace $1,250 

£ 20% more 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 intended to incentivize building developers to go 
beyond standard energy conservation measures, and seek creative solutions for their 
facilities to achieve a high level of energy 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 

Proposed HECI Incentive - Commercial and Industrial 

Incentives to 
Builder 

(Per-First Year 
MMBtu Saved) 

> 5% to < 10% more efficient than code $5.00 

£ 10% to < 20% more efficient than code $ 13.00 

a 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 resull, PGW has experienced an even 
greater challenge in marketing the program because some developers may nol 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 influcncers that can help to 
educate developers about the benefits of investing in additional energy efficiency 
measures. 

The chief influenccrs in this process are the project architects and engineers. PGW's 
marketing plans emphasize outreach lo architects and engineers, Ihrough direct 
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communicalions, presentations at firms, and outreach through organizations. Through the 
end of FY 2013 and into FY 2014, PGW plans to conduct expanded outreach lo these 
groups through organizations like the Architects Institute of America (AIA), Philadelphia 
Chapter, and the American Society of Mealing, Refrigeration and Air Conditioning 
Engineers. 

In addition to outreach to service providers, PGW also began targeting residential and 
commercial developers. This outreach included targeted, direct outreach based on 
projects identified through PGW's partnership with PHFA, or through news articles. 
Additional outreach was conducted through real estate 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 oflhe 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 outreach to 
developers through knowledge of approved developments. PGW will also deepen its 
relationships with the trade organizations listed above, and seek out new organizations 
and associations wilh members involved in the construction of single family, multifamily, 
commercial, and industrial buildings. 

xi) Coordination with other Programs 

Program/Organization Description of Coordination 

EnergyWorks 

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

Pennsylvania Housing 
Finance Authorily (PHFA) 

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

Delaware Valley Green 
Building Council 

PGW will collaborate with the DVGBC to 
participate in the national's recognized Greenbuild 
2013 conference, which will be held in 
Philadelphia. 
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Program/Organization Description of Coordination 

Other existing energy-
efficiency programs 

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

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 lumed on. The inspections will be based on a list of efficiency measures 
provided to PGW's technical assessment provider, to confirm that the measures were 
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 facilities. 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. 
Inforniation that will be collected through applications and stored in the DSM database 
includes: 

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

• An overview 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, i f available). 

• 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 efficient eases, 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 inforniation 
submitted by applicants. ICF will use this information to estimate the amount energy the 
finished building will use compared to a baseline building. 
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After a project is completed, an inspector may perform an on-site verification. The data 
collected during this inspection and stored by PGW will include: 

• Documentation of the project's costs in the form of final invoices; 

• 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; 

• Results from interviews wilh 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-party 
contractor will perform in-depth evaluations every two years. 

The first HECI evaluation 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 
efficiency retrofits. The CRRI program has the following goals: 

• Save natural gas through cost-effective residential retrofits. 

• 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 use 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 selection 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 continue to add contractors and 
will build up participation Ihrough 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 s-
Marketing and Business Development $150,000 

Contractor Costs $280,000 

Inspection and Verification $50,000 

Evaluation $-
Utility Costs $2,654,597 

Participant Costs $2,254,980 

Total $4,909,577 

SAVINGS 

Net Annual BBtu 35.6 

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 CRRI. 

• A customer enters CRRI cither by a contractor signing up a customer directly, or 
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. 

• The CSP will then install all measures approved by the customer, bill the 
customer, complete the PGW CRRI application, and submit it wilh supporting 
information to the Program Administrator. 
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• When an applicant is seeking financing, the lending institution will process the 
loan. 

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

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

Additionally, CRRI will be cross-marketed to RHER participants. However, PGW will 
only pay an incentive based on the additional measures, and the equipment savings will 
only be counted in one oflhe 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 

• Finalized a financing referral relationship with the Keystone HELP program. 

PGW anticipates the following remaining milestones: 

Task Time Period 

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

February, 2013 lo 
June, 2013 

"Soft Launch " Program June, 2013 

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

June, 2013 to August, 
2013 

"Full Launch " of Program in preparation for 2013 
heating season. 

September, 20/3 

Submit first CRRI impact evaluation study early 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 heating customers; 

2. Customers already in the market for cnd-of-life healing system replacement and 
thus eligible lo 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-
efficiency financing programs. PGW will manage customer-driven program intake to 
keep pace wilh contractor and program infrastructure 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 
closely monitoring participation rates, it also will be possible to adjust the rate at which 
approved contractors are 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: 

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

• Roof and cavity Insulation; 

• Early-retirement of existing inefficient heating systems; 

• Replacement of natural gas water healers; 

• Low flow showcrheads and faucet aerators; 

• Programmable thermostat installation and education; and 

• Any other measures which would save natural gas and meet PGW's program 
requirements for cost-effectiveness. 
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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 financing opportunities for the customer portion of the 
investment to leverage as much customer investment in cost-effective gas savings with 
the available program budget. 

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

In order to achieve lhat $150 level, PGW will require participating CSPs lo provide 
subsidized, flat audit rates Ihrough the RFP-seleclion 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 oflhis report, they 
are expected to be calculated on a per MMBtu saved basis, based on the properties' 
weather normalized pre-usagc and the program's deemed savings calculations, both of 
which will be built into an in-home Contractor Tool. This incentive design is structured 
so as to encourage contractors to pro-activcly close sales and to reward both contractors 
and customers for proceeding 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-
effectiveness of the gas savings through the CSPs and their use of the Contractor Tool. 

Financing 
To augment this strategy, and lo reduce program costs, PGW has also finalized a direct 
referral relationship with the Keystone HELP program for low-interest energy-efficiency 
financing in order lo address the potential hurdle of upfront funding. 

ix) Roles and Responsibilities 

PGW 
PGW will oversee and coordinate program activity wilh the Program Administrator and 
other partners. PGW will provide approved CSPs with the same Contractor cost-
effectiveness tool initially developed for the ELIRP program, modified for applieation to 
the housing stock targeted by the CRRI program and provide training in iis use. The tool 
will have additional features for selling the project lo lhc customer, including an incentive 
calculator, customer economies, financing terms, and a report that can be co-branded 
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with a contractor and left with a customer. PGW will also assist with marketing the 
program, as well as paying incentives. 

Program Administrator 
PGW has selected Performance Systems Development (PSD) as the CRRI Program 
Administrator to train, mentor, and oversee the activity of certified CSPs. This includes 
running initial training sessions, reviewing data gathered by certified CSPs (including 
applications), performing on-site inspections and mentoring, and processing all project 
applications and rebates. 

Certified 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 selling work scopes, and Retrofit Installer 
certification for those implementing work scopes. Preference will be given to contractors 
who also possess BPI Crew Leader certification for the lead member of site crews. They 
also will be required to abide by the conditions set forth in section XII 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 
impaet evaluation of all work submitted involving PGW incentives. 

x) Marketing Strategy 

PGW believes that the best strategy will be to provide as few barriers as possible for 
customers lo participate in the program. Customers will mainly come Ihrough 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 emphasize the many benefits of these retrofit projects, including: 

• Payback period and positive cash-flow 
• Ease 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 

Other EnergySense Programs 

The CRRI program will be linked dircctiy as an 
optional upgrade to PGW's existing RHER program 
promoting premium gas space heating equipment 
replacement. CRRI program incentives will be 
structured to supplement those all PGW residential 
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 deeper energy 
savings. 

EnergyWorks/ 
Keystone HELP 

As a start, all programs will cross-promote all 
available energy-efficiency resources. 

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

PA CareerLink Philadelphia 

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

Other existing energy-
efficiency programs 

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

xii) Evaluation, Monitoring, and Verification 

Quality Assurance 
The primary quality assurance tool that PGW will use is that customers must have work 
perfonned by certified CSPs in order lo receive the PGW incentive. CSPs will be 
required to 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 3rd-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 each 
step of the process in CRRI, including: 

• Initial Leads 
o Data on where and when the customer came lo the program 

• 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 
• Loan Inforniation 

o Date and status of loan 
o Amount 
o Interest rate 
o Term 

• Post-completion Verification 
o Completion date and contractor 
o Final costs for measures 
o Final savings 

• Inspections 
o Date, customer, and contractor 
o Results of inspection check-list 

Reportinu 
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 
evaluations. 

Evaluation 

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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III.Appendices 
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A. PGW Avoided Costs and Value of Savings 

Year 
Original 
Plan 

FY11 IP FY12 IP FY13 IP FY14 IP 

9/28/09 7/26/10 3/21/11 4/7/12 4/7/12 

2011 $9.20 $6.96 $6.77 $6.77 $6.77 
2012 S9.ll $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 $9.89 $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 $9.28 $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 $9.95 $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 $10.91 $9.13 $9.06 
2033 $12.64 $10.32 $10.91 $9.27 $9.40 

j^oo ., Space.Heaiting Avoided-Costs.(2012$). 
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Comparison of Baseload Avoided Costs (2012$) 

Year 
Original 

Plan 
FY11 IP FY12 IP FY13 IP FY14 IP 

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 $6.43 $5.03 $5.05 

2016 $7.94 $6.71 $6.72 $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 $7.66 $5.73 $5.47 

2021 $8.60 $7.68 $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 $7.52 
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Comparison of Water Heating Avoided Costs (2012$) 

Year 
Original 
Plan 

9/28/09 

FY11 IP 

7/26/10 

FY12 IP 

3/21/11 

FY13 IP 

4/7/12 

FY14 IP 

4/7/12 

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 

201S $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 

Water Heating Avoided Costs (2012$) 
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B. Additional Avoided Costs for PGW 

Paul Chernick 
Resource Insight, Inc. 
April II. 2013 

Wholesale Gas Market Effects 

Supply Market Effects on P G W 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 energy-
efficiency programs and/or renewable energy.23 Most of these studies used ElA'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 
estimated results in 2008. 

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

2 ^ 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 tolal balance of load and supply across the 
US and Canada. 

2 4 The ACEIZII study used the proprietary model of Energy and Environmental Analysis, Inc. 
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Table B-1: Estimates of Gas Price Suppression from Reduced Usage 
Reduction in Gas Wellhead 

U.S. Gas Price Reduction $/MMBtu 
Consumption S/MMBtu per quad 

Author quads (2000$) (2000$) 

EIA (1998) 1.12 $0.34 $0.30 

EIA (1999) 0.41 $0.19 $0.46 

EIA (2001) 1.45 $0.27 $0.19 

EIA (2001) 3.89 $0.56 $0.14 

EIA (2002a) 0.72 $0.12 $0.17 

EIA (2002a) 1.32 $0.22 $0.17 

EIA (2003) 0.48 $0.00 $0.00 

UCS (2001) 10.54 $1.58 $0.15 

UCS (2002a) 1.28 $0.32 $0.25 

UCS (2002a) 3.21 $0.55 $0.17 

UCS (2002b) 0.72 $0.05 $0.07 

UCS (2003) 0.10 $0.14 $1.40 

UCS (2004a) 0.49 $0.12 $0.24 

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 ElA's most recent set of 
sensitivity analyses, from the 2012 AEO. Exhibit 1 lists the cases we identified as 
changing natural gas demand without affecting the gas supply curve, along with ElA'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 

Forecast Case 

High economic growth 

Low economic growth 

Low nuclear uprates, lives and additions 

High nuclear uprates, lives and additions 

Low coal cost 

High coal cost 

2011 residential & commercial demand technology 

High residential & commercial demand technology 

Best residential & commercial demand technology 

High coal retirement (Reference 05 case) 

Low demand and supply technology 

High demand and supply technology 

Low renewable technology cost 

Extended taxes and standards for efficiency & renewables 

No sunset on tax policies for efficiency & renewables 

Change from 2020 Reference 
Case 

Consumption 
(quads) 

0.48 
(0.53) 
0.07 
0.00 
(0.32) 
0.45 
0.37 
(0.49) 

(0.74) 

0.36 

0.35 
(0.55) 
(0.08) 

(0.15) 
(0.06) 

Henry Hub Price 
(2010$/MMBtu) 

0.31 
(0.35) 
0.05 
0.01 
(0.20) 
0.26 
0.17 
(0.47) 
(0.83) 

0.17 
0.18 
(0.55) 
(0.10) 
(0.08) 

(0.02) 

Exhibit 2 plots those changes from the reference case, over all the years reported in AEO 
2012. The results are remarkably linear, with the small changes in the early years 
clustered near the origin and the large changes in later years closer to the ends of the 
trend line. 
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Exhibit 2: Gas Demand and Price Changes, AEO 2012 

-$1.9 J 

Change in quads from Reference 

Wc will use the linear trend line in Exhibit 2, which implies a $0.632/MMBtu decrease 
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 coefficient times PGW's end-use gas consumption of about 78 million 
MMBtu, The potential effect on PGW gas end users' gas supply bill of one MMBtu 
reduction in gas consumption is 

($0,632 x 10'7MMBtu)x (0.078 x 10 MMBtu) - $0.05. 

Wc do not expect to sec any significant decay in these price-reduction values. 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.25 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 future, forcing the marginal supply to 
more expensive plays. 



scatter plot in Exhibit 2 does not suggest strong effects of either decay (which would 
produce an S curve, wilh 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% oflhe time in Ihe last twelve 
months.2'3 That number is likely to rise over the next several years, as coal plants retire. 
The PJM data on marginal fuels reflect the generators that are at the margin in various 
zones oflhe sprawling PJM footprint, which stretches from Virginia to Chicago. In some 
hours, different fuels set lhc prices in different zones. Considering the large amount of 
coal-fired generation in the western parts of PJM, the percent of hours in which gas sets 
PECo's price is likely to be higher than the average. 

When gas sets the market electric price, every $ 1/MMBtu change in gas price would 
change the market price by S7/M Wh for the most efficient combined-cycle plants, 
$10/MWh for modern combustion turbines and older steam plants, and up to $15/MWh 
for older pcakers. In 2012, PECo delivered about 39.7 million MWh. Assuming the 
average heat rate for the marginal gas generators is 9.5 MMBtu/MWh, lhc savings to 
PECo customers (many of which are also PGW customers and Philadelphia residents or 
businesses) from a MMBtu reduction in gas use would be 

($0.632xl0-9/MMBlu) * (9.5 MMBtu/MWh) x 39.7xl0r, MWh x 33% = $0.08 

Effect of Gas Conservation on Pipeline Charges 
Just as reducing gas consumption reduces gas prices at the wellhead and Henry Hub, 
reducing gas consumption also reduces the difference (or basis) between the market 
prices at Henry Hub and the Philadelphia citygate. This reduction in market price has no 
effeel 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 selling 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 each month from January 2008 
through June 2012, the last month for which EJA has reported complete state 
consumption data.27 The solid markers identify the data for November ihrough March for 
each oflhe indicated winters. 

2^Data from Iittp://wwvv.moiiitorinmmalvlics.com/data/manzinal_liicl.shiinl. 

2 7 Vermont and Maine have been served entirely or primarily from Canada, and arc 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 wilh 
basis over $0.50/MMBlu were April-July 2008, when gas prices were in the range of 
$l2-$13/MMBtu, which would have substantially increased the fuel charges and hence 
the total variable pipeline charge. Over 350,000 BBtu/month, basis has risen fairly 
steadily for higher consumption levels, with lower prices in the unusually mild winter of 
2011/12. 

Exhibit 3: TETCo IV1-3 Basis versus Northeast Gas Consumption 
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Northeast Monthly Gas Consumption (BBtu) 

As shown in Exhibit 4, every BBtu of monthly consumption over 350,000 has increased 
the monthly basis by an average of $0.021/TBtu. The load range includes every 
December, January and February in our data, three of the five Marchs, and no other 
months. 

Exhibit 4: TETCo IVI-3 Basis versus Northeast Gas Consumption, 
>350,000 BBtu/month 

$4.00 n 

price = 2.10l--05xBBtu - 6.95 
^ - = 0 : 4 9 7 — 

350,000 370,000 390,000 410,000 430,000 450,000 470,000 490,000 

BBtu/month 

Multiplying the $0.021/TBtu price-suppression by PGW's transportation deliveries 
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 fraction 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 three years, the price effect passed on to PGW 
customers would be about $0.014/MM Bin in the first year (e.g., 2014 for 2013/14 
installation), $0.028/MMBtu in the second year, and $0.042/MMBtu thereafter. A 
MMBtu 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 second year, and 
$0.019/MMBtuthcreatter. 

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 PECo monthly sales in the winter (averaging about 3,600 G Wh), 
weighted by the percentage of the heating load in each month, would result in total 
electric price effects of about $0.20/MMBtu for space-healing savings and $0.09/MMBtu 
for baseload 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 Ihe mid-Atlantic is likely lo reduce the TETCo M-3 
basis over time. It seems reasonable to phase out the price effects from 2017 through 
2020 or so. 

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

Table B-2: Summary of Price 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 $0.01 $0.01 $0.14 $0.14 

2014 $0.05 $0.08 $0.03 $0.20 $0.01 $0.09 $0.36 $0.23 

2015 $0.05 $0.08 $0.04 $0.20 $0.02 $0.09 $0.37 $0.24 

2016 $0.05 $0.08 $0.04 $0.20 $0.02 $0.09 $0.37 $0.24 

2017 $0.05 $0.08 $0.04 $0.20 $0.02 $0.09 $0.37 $0.24 

2018 $0.05 $0.08 $0.03 $0.15 $0.01 $0.07 $0.31 $0.21 

2019 $0,05 $0.08 $0.02 $0.10 $0.01 $0.05 $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 energy 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 PECo's). The benefit of wellhead gas price suppression for all 
Pennsylvania customers would be about $0.68/MMBlu of gas consumption, not counting 
the basis price effect, which varies by year (and by location). 

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

Table B-3: Synapse 2012 CO2 Allowance Price Projections (Mid Case) 

2012S/ton C02 2013$/MMBtu 

2020 $20.00 $1.20 

2021 $22.25 $1.34 

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 $40.25 $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 lbC0 2 /MMBtu 

85 



C. List of Acronyms 

Acronym Meaning 
ACEEE American Council for an Energy Efficient Economy 
ARRA American Recovery and Reinvestment Act 
BCR Benefit-cost ratio 
BSRP Basic System Repair Program 
CEE Consortium for Energy Efficiency 
CIRI Commercial and Industr ia! Retrofit Program 

CRRI Comprehensive Residential Heating Retrofit Program 
CRP Customer Responsibility Program 
CSP Conservation Service Provider 
CWP Conservation Works Program 
CY Calendar Year 
DEP Department of Environmental Protection 
DSM Demand-Side Management 
ECA Energy Coordinating Agency 
ECRS Efficiency Cost Recovery Surcharge 
ELIRP Enhanced Low Income Program 

FY 
Fiscal Year (PGW's fiscal year goes f rom September 1 to August 
31) 

GEEG Green Energy Economics Group, Inc. 
HECI Hiqh Efficiency Construction Program 
Keystone HELP Keystone Home Energy Loan Program 
NAECP National Appliance Energy Conservation Act 
NDR Nominal Discount Rate 
PA Pennsylvania 
PECIEP Commercia) and Industr ial 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 

use Universal Services Charge 

WAP Weatherization Assistance Program 
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D. Units 

Dth = 10 therms 
MDth= 10,000 therms 
MM Dth = 10,000,000 therms 

Ccf - 100 cubic feet 
Mcf = 1,000 cubic feet 
MMcf = 1,000,000 cubic feet 
Bcf = 1,000,000,000 cubic feet 

MMBtu = 1,000,000 Btu 
BBlu= 1,000,000,000 Btu 

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

1 MMBtu = 1 Dth 
1 therm = 1 ccf 
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E. Organization Chart 
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F. Five-Year Portfolio Projection Tables 
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Comparison of Budget Projections 
Real 2009$ 

Program FY 2013 FY 2014 FY 2015 FY 2013 - 15 

FY 2014 IP (New) 
PORTFOLIO TOTAL $9,644,786 $12,986,706 $13,526,616 $36,158,107 

ELIRP $7,099,962 $6,928,848 $6,792,494 $20,821,303 

RHER $681,637 $1,328,678 $1,353,660 $3,363,974 

CIRI $192,549 $679,588 $689,695 $1,561,832 

CIER $263,810 $518,678 $625,151 $1,407,640 

HECI $106,121 $345,629 $502,534 $954,284 

CRRI $523,078 $2,420,380 $2,813,176 $5,756,634 

Portfolio-wide $777,629 $764,905 $749,907 $2,292,440 

FY 2013 IP (Old) 
PORTFOLIO TOTAL $11,114,681 $14,607,750 $15,404,717 $41,127,148 

ELIRP $7,163,570 $6,534,899 $6,197,586 $19,896,054 

RHER $1,651,200 $3,299,676 $3,975,709 $8,926,585 

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) $(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 $(274,653) $70,632 $208,532 $4,511 

CIER $(115,146) $(129,583) $(172,235) $(416,963) 

HECI $(72,809) $(12,236) $9,069 $(75,975) 

CRRI $(302) $(1,005) $76,031 $74,724 

Portfolio-wide $26,185 $28,196 $27,643 $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 

FY Total Total (excluding CRP) 

2011 11,414 267 
2012 47,443 4,710 
2013 118,089 24,631 
2014 251,515 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 



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. Please see PGW's Five Year Demand Side 
Management Plan for a discussion of the research that lead to the assumptions of jobs 
created per TBlu. 

JOB CREATION IMPACTS OF GAS 
EFFICIENCY PORTFOLIO 

30 Jobs/TBtu 40 Jobs/TBtu 50 Jobs/TBtu 

RESIDENTIAL.PROGRAMS 
FY 2011 14 19 24 
FY 2012 33 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 Rctrofil Program cosls arc recovered ihrough lhc Universal Services Surcharge, beginning al ELIRP 
iimry 1, 2011. 

sense program cosls arc recovered through the Efficiency Cost Recovery Surcharge in accordance with each 
and funding activities. 



STATEMENT OF RECONCILIATION 

UNIVERSAL SERVICES & ENERGY CONSERVATION SURCHARGE 

SEEIEMBERZQULTHRQUfiilAUeUSXZCUl 
ManHriy 

USC OMil|Uncl«) 0™((Una.r] 
fftmm Ni*:o*mr 

i t ] . u e . i i i 1 ( J . 111.702) I l H i I M . l 2 1 | 

i . i r j . d T B t 2 X 7 0 t 0.7311151 t ( i r i i m j 1 J . 1 M , 0 7 3 ( t l l . l l U . M l ) 

J.Wl.C'JO t 1 3 0 7 0 I ' . M I . T S I 1 7 . 2 W M 1 s ( ( 1 0 . 7 2 * 7D0| 
f i M I U j i t 11 0 0 2 . 5 M ! 1 7 , 1 1 1 , 7 « * ( J . O J O M ) ) (11 ] . 0S2 .910 | 

JanuATr 2011 10 U P 7 . M 3 s H ' Z O ( J1.101.11T I 20 W*J O i l t I 7 . M 0 . 7 2 3 ) ( K O . H I U . M I I 

0.291 £ 1 3 t K I S I i a j M . 6 2 3 1 2 5 I 7 0 . M I I |7 .CD9.71 '1 ( t 2 7 < ^ f l . J 5 0 l 
MdrEfi * i 1 u J i 2 3 0 M s 1S.M1.S1J t 1 0 * 2 3 0 7 4 1 ( l . T t f l 100) ( ( 31 .11 t u a 1 
A|<nl A i H n l I T O B . I T O i t 1 2 , « 1,500 * 12.027.017 I I I W . I I O I (turuis.iMj 
L I J I A d i k i l 3.J7B O M s 3 MO O s [ i . O J I M ! t s 1 . M B . ' 3 0 ( M 1 3 T 1 I . W 1 I I 

Ju™ tO»M 1,183 i 11 i 2 7115 i 1 . H 3 1 1 t 177,370 i 3 ^ 0 0 . 0 7 5 (127.702 0711 

I . I M . W S % 2 7 M 1 I 3 2 4 2 . 0 1 0 t |1 . U 1 9 0 9 I i 
Aua i r t l 1 . 0 C 5 3 W i I T W l * 2.D7S.M1 1 ( •10 ,152 ) s 3.107.01 B ( 1 1 0 J M M 3 J 

N « . 1 0 ll-1-ll rtll'11 (•"Ml A l l ,11 Am-11 J u l ) ] 

( i i u a * 17».!159 t l u a . i j j I S I M i J S I C M 

\ 
5.710 s U O M I 60. ISO 1 11.130 

( 
U 7 4 1 J 101<,71 

E I I I * ' " 1 15.102 & U I . C U t I M . M ) % l i . t T S 1 1 8 1 J 0 1 J 1 M 1 5 5 t I 305.612 > 277,710 1 1 . 0 M , 1 M 
C W i ' [ i m j i j u l ( I J 1 S 5 . J M J i ( 1 . 1 M 1 1 3 I 1 5.11I.7BO I i i onijeo 1 2 5 . I B O O M % 23.71)0.212 I l O W O . U ) 1 n . 0 S 2 . B 7 7 1 2.130 .1 ! , ] t | 1 .110 D37| t ( 1 0 2 0 . 4 1 2 ) 1 (1 .315.105) 
O O 1 F u j i ™ ™ ! , , M l , 1 1 0 I 7 W . 1 2 J 763 B U t T M . 5 1 0 ! 7 M J J 5 I i m . i n I " O l 177 s M U M I U i l K J ! I tUB.O l l l t B!a.0 l i7 1 7 ( , 7 J 3 7 

( 213.777 t t 003.21 , J 1 1 222,757 1 I J M O M I 1 £11XII t u m mi s S 7 1 ' ! ) I i ' . ' J J U I 2 i a . . ' J 0 S 2 n 7 r . i o > 1II1.B07 

I I ( 1 I I ( 9 . -O0 I 1 I I i J . 7 3 ; j t tan ( I X t 

• 
Tr lM i : , i i g . T A 2 ) t | 3 H S H I ) 7 a 2 < O J 1 1 i r . 1 « 1 7 « S UttllMH I 2 5 J 7 0 J 1 1 ( 20.122.074 1 i ; . O J 7 J ( 7 f t 1 1 7 7 J 7 0 I ( 1 1 0 5 * 0 0 ) t ( 1 2 S . 1 M ) 

M.0DO t t i r n wroo wooo t t t f n w « o h o a l B l 0 0 0 IM OTO oi <m M.ow B4 0R3 

8 1 . M 71)712 I I 1 B 5 n i H M I O I B1.072 i t t r . w M U O t t 702 A l - LU 0 1 5 3 1 

C I U " Und iH |n>a i ) f U r l l a t a l K i n f W Srtr te~ M l (5 Hi i ii m U.Loil TT%f? l i i l ) 

C R H O l l O M n f | J . 1 S S . 4 M | t <1 4 U . 1 1 1 I I 1 .M2.7B0 1 i i . B t a j f a I nsw.ois 1 22.7110312 

( 
1 B M 0 . 1 1 1 1 11.05 I ,B77 s 2.730.143 1 | 1 . 1 1 0 U 7 | 

( 
(3 P T O . l l i ) (1 .115,1051 

ai rn 70 7.12 • 1.BSS 02 H i S l , 1 w B H 1 2 BOf .MI * 1 < J 1 0 1 1 1 5 

A v - r « f f - a h o ^ f n i I H . C H I 1 M w l K V i v l t tu T ~ r i n i I 14 T - 101 T " i i T - T f i f f - t 210 1 120 i J 2 1 i n . ) I • Mil | 4 0 . 

1 I 1 t I ( l i a j . 7 1 ! | I ( I M 1211 t {113.(1201 I |B I D I O j 1 3 7 . 6 1 1 i 10.130 
IL»iT D M * 1' • [ V T L H O T w i t ' 7 1 * 1 I 1 i t 1 io i m i 1 I M IW41 1 I 3 i n 7 0 1 I (5 7521 I 1 0 7 1 * 1 1 5 0 1 

y4 



STATEMENT OF RECONCILIATION 

UNIVERSAL SERVICES & ENERGY CONSERVATION SURCHARGE 

SEPTEMBER 2011 THROUGH AUGUST 2012 

A p p U t l U l use U K 0 vrtpnd.,] O x f t U n d " ) 

miwd E . M f l . . . R t O V . I Y 

F Y 11 R . t a n c U l p U a n ( i l B . l W i . 8 3 1 

S w l m r t r t M i l A l l u d i m . j i ) ( I ( .303 1 > ( 1 . 7 ' B . 1 M ) t 5.041! . 710 I t 1 1 , 4 l 0 . 1 0 1 

Qaobti A c t i J 1 . 4 9 0 0 1 3 I H M S t 3 . C M . 5 3 4 1 (4'0 t i l ) i 1.17B 0 0 1 1 1 1 0 2 3 4 . 0 4 2 

A C I L J I I I 3.41) J . M J 1 j i a i a > s.uo.oon t l,t'j9A*2 $ O W i f i S |J!>. 117 .4 ' / 

OOCnnibor A c l u i i l 1 , 8 0 / , 0 1 0 s 7 3 5 9 1 i 1 1 , 1 3 0 , 8 1 1 S u.wo.nu t ( 1 , 0 3 3 . ' M ) ( H D 1 1 1 . 3 4 ' 

J.-mujifV ? 0 I 2 A c k ^ 1 H i t ! i 1 ' , 1 0 1 , 4 0 3 ! 23,4601173 1 ( 0 . 3 8 ' . 1 4 0 ) (Iin. ew.sai 
F o U u o r y A c l u a l ( llm t 1 0 . 1 1 8 . 3 3 2 1 2 1 . M f . i 1 3 1 < 1 . 4 1 B . e S ! ) ( ( K . 2 ' 7 . 2 0 0 

I .U rc l i C t l i m a n l 5 5 U « 5 1 1 ;IMI t 1 3 . 4 8 5 . 6 0 0 ) 11 ,418 . ' 3 3 * i i.sw.iiai ( 1 2 4 2 1 0 . 3 8 1 

Apr i l r i t i m n l o i l 3 [ * 7 , 0 3 O t 12™ 1 8 , 1 ! 9 . 3 1 B 1 0, 'OO.DOI 1 1 .421 .015 | l 2 J , 7 f f ) . 3 ' 2 

l i n y l i i L m u i l v l 2 .321 ,4 I H s 2 3 i r f i 1 1 1 M . 3 O T t 2 , 2 0 I . ' . V I 3.<UG.G13 ( S l f ) , e i ; , ' i 8 

J u n e C fc l l i nn lA l 1 ,3 !4 0 4 1 i 2 I 1 l j 5 1 J . O W . / M I 1 1 , 1 3 3 . 0 * 4 ) 1 1 ,418 ,112 ( i l l . 3 * 3 . 0 4 0 

Jdt, ^ t l l i m t a d I . I B J O I O i 2 1 1 6 1 I 2 0 1 3 . 3 1 B I ( 1 , 0 0 3 , 1 1 4 ) 1 1.111.8G2 1 ( 1 0 , 8 2 8 . 0 8 4 

A u g u t l 1 , D ( i , 8 » l ( i i m J 2 J S 2 . S 3 3 1 1 2 , 1 8 8 , 5 9 4 ) t 1.5411.12(1 ( » . 2 7 8 0 5 8 ; 

s a i l N o v - 1 1 ApMi j i ^ - i ? J i . M J . 

C W P < t l l B F > E . | " n « i 3 .021 i ioe-1 I 1 , l l 3 . 1 f J l 1 1 1 8 3 1 $ I .S IO.OIM t 1,131,032 t 304 S O I t 3 9 1 BOS 1 304 8 0 1 f m n o i t 3 9 4 

C W P I U I H P L u b w 1 0 , 3 1 " s n.nie I 0 . 1 1 3 t s.ir.s t 1 114 1 0 , 3 1 2 1 13 8 0 8 I 1 3 . 0 0 1 ! t 13 .000 ) 13 ,80a t 13 BOS 

C U P D l K o u n l ( ! B 0 0 . W 2 ) I (1 ,41 I1 .C10 | t i ioaa/o i 1 0 , 8 3 1 , 1 ' 3 I i n t, ' n . 0 1 2 1 i a . n i n . ( i ' 4 S 1 3 . 1 3 3 . 0 1 ' t 4 7 / 0 . 3 fO t 4 1 0 , 7 7 8 1 ( 3 . 0 ' 1 , / 1 0 ) i ( 3 , 1 3 1 . n i l ) 

C R P F o r y l v o n o n 605 oao s H J , 0 0 2 t 0 0 4 , 3 0 1 I 0 1 1 , 1 1 3 t 0 0 0 4 1 1 t noa.MO s OC 1 ,060 f 0 8 ' . 0 0 0 t 7,000 I 0 5 1 . I M 1 0 4 5 5 ' 0 

S e r t a ' C i L / a n D i i e n j n l s Jie.us S G18.103 1 8 8 1 . 1 1 0 ( 1 . 1 1 0 . 2 3 1 t 1.270.400 t 0 0 8 2 3 3 t 5 0 1 . 1 1 7 1 ye, MS 1 1 9 3 . 8 9 / t I f 5 0 " 

Q.-kd D n l i l F i p f t r i t n O r T H C I % t ( t 1 $ ( 1 i 

To1:il ( 1 . " i W ? l t HWl/) T 1 l i .Mull.t t 1 — l i . W i n I 1 1 . 1 1 8 . 7 2 3 1 0708.301 i i .M' .r t ' t (i.iiibU) i ( 1 . W 1 , M 1 ) 

RJPO Caw PatWpn'too 8 4 . 0 0 0 w.ooo 84 O M B-IOOO 8 4 . 0 0 0 

Ac lu^ i l PuMic lpnt iDn R u t u ' 8 2 n / n ' 8 2 023 8 0 . ' 1 2 no ii>a ocoeo 8 1 , 0 2 1 

C R P U i H M O - n r ) I ' D i l l r l f u U t o i 1 , 3 l t 1 1 1 " 31411 1 ' 0 2 3 u i 2 0 ' t 

A v . r p i ^ p h n n l . ^ P . . C R P P « . ] ! S I | » n | 

C R P D l K o u n l 1 |2.B00.Mil t ( 1 , 4 0 1 G 1 8 | s s.iw.ira t 10,831,413 t l 0 6 ' 0 O 1 3 I B B 14.4 M 

A c l u n l Pur l ic lp . i l ia ih RnFn 8 2 0 2 3 K ) 7 1 ! I I 02«B eoaoB 8 1 . 0 2 1 

AwafaoD & l ) f f l . i l l r « r C R P P j i r l c rpL iu l 1 IW) 1 , 1 8 ) s i 1 1 1 1 i f 3 1 

1 i t t t i 
Dad DobT E i i w i n a O r u l ' I s I t 1 1 

95 



STAlEUtWIOFBCCONCIUAIlON 
unmns* L seuwcrs t LNBROV COWSEBVAIIDH SVXCHHRCE 

KRTCHDtR JOltTMROUOH AUOUSl.ItH} 

use MonMr Cbirmll l lv* 

use use 
.Ch i ir i i i BUM .C 'Pf lnwt RtCOVTOf 

FY 1) ftecondllnllDn (H2.1D0.40^) 

A I U J I I 1,103*43 t s 3.430 381) t (2.055.800) 1 .1116 181 ( t f . l W 280) 

1 lOXf 1 J.2£«.J/I J /a/jusi $ 33157(10 i$4 7n.ia>> 
Athial 3,l>l*04l 1 1030 ' I 8 010.12' t 0 B 3 * " « 1 1,188.111 (i3.IM2.22S 

DoMlllfrf Atlmil (1,113,111 f !0 ) r . i i 1 12.340,UB 1 13.1I2.SC0 1 (1,2ra.2'1) (W ,301, WO 
Jjniury ?013 Ailmil 6,011,061 » 70231 s 1050 ' , ! ! * S 20.800 J63 t (4.109.0'0) (Sn,oo4,iio 
Fobiuopy Acluil s . r j j s i i t 20331 i 17 810 f 21,466 '80 1 (S.nn.l 'O) 1112703/40 
Much EUimiln) i.totmi i 20135 S 14/20. HO t 18.211.'32 1 (1.121.133) ( S i e . j w j s ; 
A | . l ftEimalDiJ J a j i . f i o f 2.1231 ( 11.047,990 I 13,ri5.30) t (1,66'.20l) (SI',800,48 r 
Mny Eblriitnlnd J.401,D01I 1 1.123!! i 1.004.102 t 3,011031 t 2,188.4'! (in.'io.ais 
Jurui Calrinalnl 1.31'1131 i 3.123'i t 2.102,233 i [0 /7.41 ' t 3.B30.6OO (i11,N'0,32li 
July Emmulsd 1,111/. J l i ( J 1235 t J.SJI.OIO i (1,411.603) 1 3,031,303 |t',011.0J3 

FUrruUd l,OS0.134 ( J.1J31) J 2J0832 ' i (1,184 642| I H4 0410M 

U3C E i p t n I M S m r l l 0*1:1 J Nov:12 J lT l r l l F . tMJ Mai: 13 A D H I ] Jvn-U Jul-13 AUB'.ll 

LLIRP E - w ™ 3,430 I 4 f ,80' t 4».011 i 3.34 ( t 1,011.011 1 8'3.1Z1 ( 811045 I 051 IMS t >114,841 1 Kyi Mi I 8110.15 1 814 841 
ELIRP L»t- . 5.331 s 1*89 I n IBO i (.820 * ',831 1 ' . W l I 11,643 S 11.Ml t 11,843 s 11.041 S 11.043 t 1I.W1 
CRP DtKAnl <?,0J«.'M] s (1.446, MIS) 1 1210,740 l 12,0M.«O * 17.068021 t 18.811,841 ( I I .J IS^HI ! 10441(4) t 1,088.110 t (2.810740) S (3.031,104) 1 (1.180.000) 

CRP Ftagl^f iou 1 018.'13 I 133.501 l 4 / 2 . / » t M'.WH I lO'JOO I 18' . W l 1 lB».flO t isa./io I UUJX* t 3" ,500 I Sf 0.000 
Snnlof tMnIHI Diuutjnl 1)0, HM t 33 ' ,18/ 1 180,128 1 011,311 ( 1.20',4<H I 1 211.110 s I.OCn.'lO 1 818.3 l i 1 303,684 ) 181.601 S 1M.113 1 I ISBM 
riiMl Dolhi E I I W I W OFTwr s » S t • i 

Tolal iJ.mi.Biii i) i H'.MO) S OJJJ.' I f l i I3.112.8U1 t 20.eoA.ta t 21.41,8.'88 i 18.311733 1 13711.301 1 2.1)13031 t | 0 " , 4 i ' ) t I l , l l1.f i63) I ( l . l S I M l ) 

CUP PurUrlontkiii 
Hjiln Cnw Purl^apfllion Rjta 81.000 M.OOO B-I.OOO 84.000 84 mo M 000 

'II '37 " W l f i l l " 71224 / l 30 ' ' 10 f1 
CRP IJncMlOvwl Pn^lMpolmi l i M n J l B " "121 e " o sSTi «32fl 

A i r i o M B t o l f •ILIi!r'J3iPJ ,»'ils ipf rtf 
CRP D I K O U I I 1 (I.OW.'fO) ( I t . J W K l l ) S 5 310.MG I 12DSI.000 I 1 '.068.024 1 18.831.842 
Aclual ^vlklpalioii RJIUI ' 8 ^ 3 ii.mo " i . I / / '1524 15 38' n.nit 
Awrn^g ^ jor la l par CRPPAruatuiu S f I1B r j i 161 1 730 I WO 

5 M U I 1 - t i i I 1 > 
1 i I $ t 

96 



EFFICIENCY COST RECOVERY (ECR) SURCHARGE 

STATEMENT OF RECONCILIATION 

SEPTEMBER 2010 THRU AUGUST 2011 

BESIOENTIAL It P H * GS 

Jnnunry 3011 

Juiw 
July 
Auguil 
Taul 

AtlUJil 
Acluni 
Aclujl 
Ar.timl 
AClUKl 
Atlunl 
Aclunt 
Acluni 
Atlunl 
ACIU'll 
Acluni 
Aclual 

J.WiO. MO I 
e * f J fi?3 S 
f . K U M S S 
1213.151 1 
1617 I M ( 
1,700.110 S 

OM.IITO S 
790.13'] ! 

0.01 ( Jl 
0.010fl 
0 016B 
0 0168 
001E8 
0 016(1 
0 0170 
00100 
00100 

mpwi 

43.11111 
M2.2M 

S 7.1*1 
01.MJ 
21! MH 
17,017 
15,013 
13,101 

JilMi.Ws T S30 05I1 

COMMERCIAL *• PDA R.vonu. COMMERCIAL *• PDA 
VolumBI ECRSu clmra* 

S w l o r n m 3010 Ac Bml i t 
OcUHf Acluni t 
Novembur Atlunl s 
DnOBinbrf " Afliinl 7-ll,!l37 011013 I : i M 2 
Jnnuary 2011 Acluni 1,1123,077 00013 s 10.1112 
rnttfuOTy Acn.nl 1.783.107 i • 0013 t 9 311 
Mmcti Acluni 1,308 040 00013 i 7.210 
April Atlunl 013 073 i 00013 I 1.030 

Unr Acluni HO 523 • now I 2.717 

JulM Acluni 370 34B % Q 0099 I 3.MH 

July Acluni 332.000 00137 i l .MU July 
Acluni 327.111 j 00137 i 1101 

l o W i l W i l i ~% MilS 

IMDUSTRIAL P . v o i u l IMDUSTRIAL 
V(. lun.« CCp Sufchnrw 

Sqnnntnf 2010 Atlunl i 1 
OctaOM Acluni t t 
rJowiilwir Arrlunl S * Dsawntw*' Atlunl (18.S78 S 00133 I 3. IMS 
J4riwiry ?011 Acluni 181020 s 0.01U i arm 
Fabniary Adual 124 083 s 00132 i 6 601 
M.VU1 Acluni 110.521 s 00133 I 1.080 
Apnl Acluni 71,740 ( 0.0532 $ 3.B17 
MJI^ Acluni 47(130 s 0.053Z 1 I,S34 
Juno AclUDl 42.003 i 0.0301 ( !,2tl!l 

JuH, Acluni 32.240 s 0 0000 1 232 JuH, 
Aclud 39 882 t 00089 > 207 

Toul — S M l l t •1 
' VWiirnn lnr1ua«10%olDne;n10liillmJ u i lM 

CIHI EuMWiW CI^W Eniwntnn HECI E n w n m CRRI E»pn 
Toul 

1.280 
e j / n 
i / . M 
o.ooa 
2.332 

13.184 
11,140 
17.111 
14.141 

11.374 
1 701 
6.015 
1.803 
3.204 
1,401 
2,172 
3,111 

31.730 

8.821 
Dfl30 

11.IMJ 
2,981 

12.1M 
1207 

10.801 
1 7,180 
1US18 
17,1129 

" i j l H B 

CIRI E n i m i m gi^R E i i m « » 
I n l i l 

IHI E n i n n w CIER E . i n r n . i HKCI E n i m m i i C f W E 

Mctilhly 
Ovni<IUrnl<u1 

CLimulaUvi 

(6621) 
33.101 

1711.303 
110 018 
7S.11! 
17.118 
11.762 

(1311 
(4.101) 
(4 438) 

401.030 

(8.821) 
74.600 

111.023 
270.070 
345.105 
402.351 
414.117 
413 991 
41*! 4 7(1 
405030 

Uniiltity Cur tu l l l l v * 
( W I U n d - D 

t l 
1 

1,008 t (1.088) t 11 088) 
1,177 I 2,715 1 1.(187 
1,1115 t 8.237 1 11,004 

360 8.073 I 18.077 
1,538 I 5.707 1 21.570 

51» t 4.370 ( 28 800 
1 M » $ l.efiS I 30.567 

101 t 3,013 1 33 580 
Wl $ 3.710 1 37.320 

1.063 
iJ'lW 

1 
1 

3418 t 10 730 

Monthly Cumulatlva 

(651) t 
2,M0 I 
',486 1 
6 370 t 
4,054 * 
3.104 t 
1.032 t 
1.016 1 
(170) ( 
13111 % 

' i t : d s t — 

ial*) 
2,285 
9.771 

18. I M 
31,104 
24 608 
70.110 
J7 , iHl 
27,37(1 
27 004 

97 



EFFICIENCY COST RECOVERY (ECR) SURCHARGE 

STATEMENT OF RECONCILIATION 

FISCAL YEAR 2012 

R m u D I M 

J o n - l g m-n M»viH iM-K 

i . r o o . M i T .519.2S1 iieo.eio 5.071.152 S M I J i n 1 3 5 2 350 2 . 7 1 0 2 5 7 1 .731910 862 .902 700.010 6 1 1 1 > » 

0 0 1 7 1 1 0 0 1 5 4 1 0 0 1 H I t 0 0 2 4 0 i 0 0 1 2 1 t 0 0 1 1 1 t n m i i 1 awn ( oii™ i O O W f O O V B t oovn 
t 1 15.B11 t 3 0 . H M I 1 0 ) 0 6 1 I 217.277 1 3 3 0 1 2 1 I 211.178 * I S i O W t 00.127 t 19.117 1 1 1 7 3 1 1 l o . o i g 

t l a . i o j 1 H . l i l 1 30.570 1 20.187 1 75,1117 1 2 0 . 1 ( 2 t 136 .351 I 120.313 S 126 3S3 i 1 2 6 3 1 3 1 1 2 H . 3 U t 12U.311 

U b v ( 1.1133 I 1 2211 I 1,111 I 1,5111 % 1 7 0 1 I 1,113 I 3.115 t 2.115 1 2.135 % 2,135 1 2.115 ( 2,119 

1 M 1 3J 1 170 1 21<l 1 11 I 5 7 1 I H U I I H I 1 1 1 1 I 111 I 141 t 111 

L i t n r $ (W t M t 51 i 71 « B l 1 51 t I I J S 112 t 111 I 112 1 112 ( 112 

E - | H A * t 1 »« % 319 1 1 6 3 0 s 2 j i n t 307 1 5,026 * 1 2 1 9 t m o % 1 2 2 ] 1 1.733 1 1 2 3 0 I 4 230 
L i b a S •II % M O 1 H J » I M 1 7B> I 192 5 I J ) 7 7 X 1,077 t 1.077 I 1.077 1 1 0 7 7 ( 1.077 

I t 1 •aar 1 71.117 I n.un I I 131 d i d J t I I 1 

1 ( " i n : ) t ( B M ) I 0211 1 7S.S31 1 21i l ,0e& 1 202 .0MI t T B . B l l I 19 215 1 ( 11 231) I I B 5 2 1 1 I I 100 ,02 ' ) ( (05.8081 

* 11)0.710 i 1 j ) ) . 7 2 n 1 173J.VJ I ( f l l U J t B i a M l I 1172.311 1 l -91. i r< i 1 ' J l l 230 S W 6 . 0 7 9 S 777.0(71 1 H I . D O 

1 jfo .rta m o w 1 B W . n i r 1 i . i y j j i i t l .MU.BOO 1 1.165 1 1 1 * 1.070.682 1 • 08 .012 t SJ2.719 i 1 0 1 7 9 0 t 3 7 9 9 1 1 1 330 733 

0 0 1 1 ! | oom | n n m 1 0 0 2 0 1 f 0 0 J V | 0 0 2 1 7 1 Of l JWI I n n v w 1 0 0 1 0 2 1 O f l Y I ? i . n n w i | 0 0 1 0 2 

s 5,1.17 J B J J 2 1 11JKH s 21,310 1 10.317 I 3 7 . W 3 I I 21.121 % • njoo I 12 225 s 11,475 5 10.200 

F • [ M T V * J I W i I1U 1 mo t 2 0 1 I 215 t 2 0 1 I 1 2 7 0 * 1.276 1 1 270 f i . 37n i 1.170 1 1.27(1 

U b a J 10 t 11 I u ( 10 1 16 t 11 ( 2 1 I 25 * 2 5 1 35 s 25 S 35 

( 121 i 120 t B U t 910 I 121 1 11.B10 1 77.253 f 2 7 J J 2 I 27.253 1 27.312 1 37.252 1 77 2 W 

L a b v t 320 213 t 105 I 770 t 3 1 2 1 1 9 1 % 130 t i n % 130 s 126 t 126 i 118 

* 17 I !J1 1 01 I I M J 17 1 2 8 2 I 210 * 238 I 230 i 310 s 138 t 338 

s M ( J 3 1 W ( 311 S I 211 t l » 1 IO ( 1 GO i a> J n> 
E l p e r k * i .VI I 13 1 170 t 110 s 32 s 523 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 t H I 1 m 

t M s 1 M 1 71 1 H I s 51 I 112 I 112 I 112 t 112 1 112 I 112 

s B U 1 635 I l i 7 D I 1.02-J 1 B > ! 1 11.701 1 20 810 t 73.130 I 20 830 t 2 0 B 1 0 s 29.830 i 70 B10 

t 1 M J s 5 . U 7 I 1 0 J B 5 1 i m n I 30.137 1 2 1 1 1 0 I T M t ( 5 . 4 M ) 1 1 1 1 . U 0 ) t < 17.000) s ( H J M ) I (19 5 7 0 ) 

I 15 2 1 1 t M O M 1 0 1 . 3 1 1 I 00 723 t 119.100 I 113.61 B t U 1.007 1 i i a i m % 125.038 s 107.113 ( I t ) 077 t 61.507 

12 .110 l l . M O 7 2 , n u 01 .201 121 . f i l l 119 307 60 133 6 1 * 1 7 l O J d l 11 ,321 29.677 20 5 1 1 

* 1000771 1 1002221 ( 10 0 J ) 2 1 1 o n m i f 0 0 7 0 7 1 o n n m 1 t 0 1 6 1 1 i t n 1611 t 0 1 0 1 1 } D1J31 
t ( 1 2 0 | 1 ( W ' l i 11 . " K l ( 2 0 7 0 I 1 0 0 5 2 * 9.633 ( 9 8 0 8 s 10 610 * 6 . 7 1 ! % 5 1 1 0 I 1 0 7 0 % 1 3 5 1 

C i p a n t * t 12 I 11 t (.7 « us I 11 * 2 0 1 1 171 f 173 1 7 1 % 173 1 1 7 1 t 1 7 1 C i p a n t * 
} 3 1 s 22 5 2 0 1 211 1 12 I 20 S U 1 11 * 1 1 i 4 1 t H ( 1 1 

E . p o n i , 17 ( i n I U I 5 I M 1 17 t 2B2 s 218 I 730 1 330 I 710 1 735 i 2 1 1 

irp i 1(1 i 20 } 311 1 11 ( 20 s IJ} f 1 1 I 6 0 

• 
6 0 1 on » 60 

1 I d a i D I 1 W i t 290 1 H i I S I S i 515 1 519 1 515 > 515 i 115 I 515 

1 (!»( « ( l . M I I I 1 1 0 1 2 | s 7 J 7 I t O O H * oooa 1 D M ) 1 10.121 t 6 1 9 5 l 1 6 2 1 t 1 3 S 5 I 3.835 

f 20.( i2« i 25,577 » 21.765 1 2 0 . 1 ) 7 1 30.OB1 » 
• l i s i 1 M t ' l 1 i 70.71111 i 75.411 1 70 7 U 1 l l . H l 

98 



EFFICIENCY COST RECOVERY (ECR) SURCHARGE 

STATEMENT OF RECONCILIATION 

FISCAL YEAR 2013 

Volum* m i l * ) 
CCR Surchj fg* 
R t v w u * D l l t d 

MM I 
I RKI 

UNei 

UtHH 

Actual Acluni A d i u l Ac lu i l CiUnuiHl E.l lmH.d Ct l lmi lvd Ctl lni i l tcf ClIlmMad 

Snl-12 Oct-12 Hov-11 D*c-12 Jan-13 F t * - 1 1 M v - U Jun-13 Jul-13 Anfl.13 

uevit 1 ,(KiO JIO j.uo.aei 4,(09,092 II.12S.404 0 712.102 S.411.M>* 4,047,011 1,771,113 887,841 7fll 200 UD 7,871 
1 OOWl 1 OJHU 1 n m i i I nn-.iwi 1 . n m i i i I 0 071.1 1 I . 0 0875 i oaszs 1 , HJlHi i . 0 08'S OOS'S 

s w.nr t 1 11J.1SI I 272*20 I j s a . s i i ( SI ( . M l 1 •45.421 > 114.198 S 155.(107 1 77.086 1 68.087 1 61.004 

S J l .Sf f s JSI l lg I 117,11' t 001 1 117.724 t 57.524 1 252.14 7 I 212.147 1 252.347 1 352J4 7 1 252.347 1 252,147 

i I.'IH s 1,«1 S 2,«'0 s 2,112 t 2.114 I 2,141 1 1,141 1 .1,141 1 3,111 S 3,111 i 1,111 1 1.141 

t 11 s M» s 11,17!) 1 4.114 1 9211 I 1.088 t 11.1M i 11.104 5 13.104 t 11,191 i 13,104 I 11.194 

1 91 f U t 140 t 119 1 110 I 121 t 170 t 178 t 178 t 178 i 178 1 170 

t tOI i 1 4.101 1 191 I 7.000 t 409 1 IT) 320 I 99.120 I 99.120 t 99.310 i 90.320 I 99.120 

1 nn i_ M l i 1071 911 1 914 1 928 t 1150 1 n i l (. L&2 1 1150 1 1359 1 1.110 

t ?*,m 11 .'11 s l ld.'BD s It,'SI t 128.880 1 87,205 1 109.515 t 100.510 s 309.5)8 I 300.538 1 309.118 

t 11711 s 10 .SMI t ' 81 1 184.074 1 119.017 t 449.110 S 7S.M1 t (11141 I 1211.531I 1 1291,052] i 1102.671 1 (30M75) 
t f . t t i . i f * t 1.101.741 ( 1. 1 I.SIB.IIW ( [.700.017 1 ?.Hl,J7a ( 1 2.211 S I ! 1 ?.OOI,M1 ) 1,709 i>2 1 MW.BS2 I I.BM.M? 

Volum* D1IM 317.003 181.650 070.072 1.213.370 1 651,169 1,001.701 1,528,904 1.000.655 5711.878 111,501 .100 l i M 155,110 
ECR 8ur<6irga 1 00121 i 0 W 1 ' 1 . 0(USf I . 0 « M l _ 00618 I . 0.001) i OO'W I 00?41 J _ 0O91I *_ OOOH 1 00911 1 0I»11 
R K X I U I BI8M t 11.010 I 22.021 S 14.132 1 06.82* I 102,184 5 101.676 t 119.178 I 99.000 i 51.M7 i 30.601 5 30.302 t 31.147 

UHIH EHpfmaa I 1 055 i 2,7-H s 4,760 1 1 5,758 * 2.011 1 12,112 I 13.342 > 12.312 1 13.M5 1 12.M2 1 12.M2 
UIUU Lab« S 70 i ' 7 i 121 1 101 t 103 t 105 t 151 S 151 I I M S 154 1 151 1 154 
( m i Eiipana* 1 200 S i . u n s 2,740 1 191 1 4.231 i 8.770 S 71.111 s 71,751 t 71.751 i 71.751 t 71.751 S 71,751 
I IHI Labo t 111 i 320 i 135 I 118 1 450 i 101 i 078 » erg l 678 I 678 I 678 t 678 
c i m Eipana* i 197 t 5.924 t 6 267 1 192 i 19.610 s 9.217 i KI.816 t 60.830 s 00.816 t EO.03O 1 00.030 i 80.818 

n m Labor S 300 I 111 s S2I 1 149 1 450 t 110 s OOO t 608 ( 668 ( 608 1 608 1 668 
1<I( 1 E i p a m t 1 M i 100 5 11.279 1 4.114 1 920 t s.wn s 11,194 i 11.191 1 1.1,191 t 13.IM 1 13.101 I 13.101 
K M 1 Latxx I 81 84 i 140 111 } l l ' l 1 121 t 1/8 I 178 !_ ' I i 178 » 17fl ! 178 

Total 
Latxx 

t 2 ,2 ' ! I 11.119 I 21.077 I S.S'2 I 31,700 % 2'.941 i 159 800 t 159.000 t 159.800 I 159.000 t 119.800 t 150.800 

Honlhlf 0><M|Und>r) t 17750 I 8.907 i 18,458 1 60550 1 70.485 t 76.'12 t 140.6221 i 159.09 3) t (105.2M) I (120.1371 1 1123.1181 t (120.314) 
Cum Ulan v> l3v!rl(Und>r) S 191.100 t IBS 301 i 116.848 1 277.804 1 MS.TSO 1 425,001 i 184,170 t 321.388 t 219,152 I 09.015 ) |71.403| i (1507S7| 

Ifoluina Blllad 
ECR Surcfiarga 
Raven ua Dlllad 

O p a n i 
Latioi 
C.pana 
Labor 

20.511 4578! 67.681 89.048 129.989 112J82 114.115 73,56* 18,705 38.188 31.708 32708 

0 3H2 } p i i f l i I IL4 i l4 } 0 4111 1 o w n 0 5641 I 0 31W f t 11*11 1 fl 1127 . . 0142 ' t 9 ML 
0.700 s 1'1.521 S 28.800 I 11,111 1 71.315 1 '1.660 t 10,116 t 10,781 t nous I 5,492 1 5.096 t 1,1180 

35 I 990 > 390 I U 1 717 1 1.518 I 12.662 t 12.602 i 12(63 t 12.W12 1 12.ba2 1 12,661 

55 s 58 t 94 1 80 i 01 t 82 t 120 i 110 i 120 I 120 1 120 t 120 

13 s 178 1 490 I 12 i 1J55 t 190 1 3.881 t 1.881 S 3.001 f 1.001 1 1.881 1 1881 

20 S! } 34 1 20 i 29 I 29 i 11 I 13 i. 11 t 41 1 13 1 41 

122 s 1,414 I 025 1 110 I 2.110 1 2.21'1 1 10,707 I 10.70' 111 707 10.707 i 1070' 1 16,707 

8.071 t 18,077 S 27,035 t 13.959 l 71314 1 72.411 t 21.709 I 15.1121 % (10 01)) I 111.315) i 111.812) ) (12,027) 

100.63B s 118705 I 116.610 I 100,509 1 281.841 t 314 J54 I 157.961 t 152.019 t M 1.990 s 330.701 t 319.169 t 307,141 

99 



J. Technical Reference Manual 

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

1) Efficient Space Heating System 

Unique Measure Code(s): TBI!) 
Drafldntc: 2/17/11 
EfTcclivc dale: TBD 
End dale: TBD 

Measure Description 
This measure applies to residential-sized gas furnaces and boilers purchased at the time of natural replaccmciit. A 
qualifying furnace or boiler must meet minimum efficiency requirements (AFUE). 

Definition of Baseline Condition 
The efficiency levels oflhe gas-fired furnaces or boilers thai would have been purchased absent ihis or another DSM 
program arc shown in the following table. 

Equipment Type Baseline AFl/E 
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 requirements arc detailed below. 

Equipment Type Minimum AFUE 

Gas Furnace 94% 

Gas Furnace with ECM Fan 94% 

Gas Boiler 94% 

Gas Savings Algorithms 
MMBtu savings arc realized due to the increase in AFUE of the new equipment. MMBtu savings vary by equipment 
type due to differences in model specific baseline AFUE and high efficiency AFUE percentages. Savings are 
calculated from (he baseline new unit to the installed efficient unit. 

Capacity 0 u l ( 
i4?iJiwai Gas Savings (MMBtu) = YoOO * 

1 1 

AFUEBa„ AFUBm 

x EFLUHeat 

HDD x 24 4,033 x 24 
B F L H H m l = = ^ = 1,383 

Dt 70 

Where: 

May I , 2013 

Capacity!,,,, = Output capacity of equipment to be installed (kBtu/hr) 
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f ,000 = Conversion from kBtu to MMBtu 
AFUEH;,^ = Efficiency of new baseline equipment (Annual Fuel Utilization Efficiency) 
AFUE[:||- = Efficiency of new equipment 
EFLH ] k. a l = Equivalent Full Load Heating Hours 
HDD = Base 63° F Healing Degree Days for Philadelphia = 4,033' 
Dt = Design temperature difference (assume from 0° F to 70° F) 

Electric Savings Algorithms 

Electric energy savings result from efficient furnace fans (ECM) lhat may be included wilh efficient furnaces. 
Electrical savings from fan motor efficiency docs not apply to boilers. 

Energy Savings 
AkWh = 700 kWh 

Demand Savings 
AkW = 0fcW 

Where: 

AkWh 

AkW 

_ Gross customer annual kWh savings for the measure. Based on 500 kWh 
heating season plus 200 kWh cooling season. 

= Gross customer summer load kW savings for the measure. 

Tree ride rsh ip/Sp illo vc r 
Until studies have been performed to determine the free ridcrship and spillover, the values are assumed to be zero. 

Equipment Type Free Ridcrship Spillover 
Gas Furnace 0% 0% 
Gas Furnace with ECM Fan 0% 0% 

Gas Boiler 0% 0% 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

Equipment Type Measure Lifetime 

G;is Furnaces 20 

G;is Boilers 25 
Source: Lifetime estimates used by Efficiency Vermont. 

Measure Cost 

Thy measure cost is the incremental cost of the efficient equipment compared to the baseline equipment. An 
additional $500 is assumed for the installation of direct venting required for condensing furnaces and boilers. 

Based on NCDC ASOS temperature data for PI IL from 2002 through 2009. 
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O&M Cost Adjustments 

Il is assumed that there arc no O&M cost differences between the cfficient and baseline equipment. 

Witter Savings 
There are no water savings for this measure. 

2) Programmable Thermostat 
Unique Measure Codc(s): TBD 
Draft date: 2/17/11 
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 each temperature setting change requires human intervention. 

Definition of Efficient Condition 

The efficient thermostat is one that can be programmed to automatically increase or lower the temperature setting al 
difl'erent times of the day and week. 
Gas Savings Algorithms 

Annual Gas Savings (MMBtu) = SI!pre x 5.3% = (81 - 30) X 5.3% = 1.53 MMBtu 

Where: 
SHp r i. = Space Meat MMBtu gas usage with manual thermostat 
5.3% = Percentage savings from programmable ihcrmostat compared to manual thermostat2 

81 = Typical PGW residential heating customer total gas usage in MMBtu. 
30 = Non-space-heat gas usage in typical residence.3 

Electric Savings Algorithms 

If the type of air conditioning is known, then use the appropriate algorithm below. If the type or existence of air-
conditioning is not known, then assume that 83% have air-conditioning and estimate the cooling savings as 83% of a 
house with central air conditioning.'1 

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 arc not accounted for in the following algorithms. 

Energy Savings 
AkWh = AkWli A l l , 4 AkWho,,,, 

* Percent savings from CWI' evaluations of LiCA thermostat installations. 
Non-space-lical usage assumption in New Jersey Clean Energy Program Protocols (December 2009). 

4 Pcrceniage of houses with air-eondin'otimg from EIA Table ACJ.xls for Middle Atlantic region (PA, NY. NJ). l-roni: 
h It p://w ww.eia.doc.gov/eiiieu/rccs/recs2005/he2005_tablcs/detailcd_iablcs2 005.htm I 
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AkWh A , „ 

AkWll (; i H,| 

= ytiniud/ Gas Savings (MMBtu) x Auxiliary 

= 0 kWh if house has no air conditioning 
= AkWh C A C if house has central air conditioning 
= 0 ifhousc has room air conditioning 
= 83% x AkWh(;A C if no information about air conditioner 

AkWh ( : A C = CAP C 0 0 L x 
/l2 000BtUx 1 k W h \ / 1Z'UUUton X 1,000 Wh 

\ 

x RFLH x ESFCQOh 

Deemed Savings: 

AkWh = AkWh l l l l v + A k W h r A r (missing) = 7.7 + 77.1 = 84.8 kWh 

Ak-Wh:lllv = 1.53 x 5.02 = 7.7 

AkWh ( ; A C (missing) = 83% x Ak\Vh C A C / 12 \ 
= 83% x 3 X [ x 0 8 j x 1032 x 0.02 = 77.1 

Demand Savings 
AkW=0kW 

Where: 
AkWh = gross customer annual kWh savings for the measure. 
AkW — gross customer summer load kW savings for the measure. 
CAPCOOL = capacity of the air conditioning unit in tons, based on nameplate 

capacity (see table below) 

EERCOOL = Seasonally averaged efficiency rating of the baseline unit. (see table 
below) 

Eff^c = duct system efficiency (see table below) 

ESFCOOL - energy savings factor for cooling and heating, respectively (see table 
below) 

EFLH - equivalent full load hours 
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Residential Electric HVAC Calculation Assumptions 

Component Type Value Sources 

CAPCOOL Variable Nameplate data Contractor Data 

Gathering 

Default: 3 tons 1 

EERCOOL Variable Nameplate data Contractor Data 
Gathering 

Default: Cooling = 10 SEER 

Default: Heating = 1.0 (electric furnace COP) 

2 

Effducl Fixed 0.8 3 

ESFCOOL Fixed 2% 4 

EFLH Fixed Philadelphia Cooling = 1,032 Hours 5 

Sources: 

1. Average size of residential air conditioner. 

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

2006. 

3. New York Standard Approach for Estimating Energy Savings from Energy Efficiency Measures in 

Commercial and Industrial Programs, September 1, 2009. 

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

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

Preeridership/Spillover 
Until studies have been performed to determine the free ridcrship and spillover, the values arc assumed to be zero. 

equipment Type Free Ridcrship Spillover 
Programmable Thermostat 0% 0% 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

Equipment Type Measure Lifetime 

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

Measure Cost 
The measure cost is the cost of the programmable thermostat. 
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O&M Cost Adjiistmcuts 

It is assumed that there are 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. Water Heating End Use 

1) Tankless Water Heater 

Unique Measure Code(s): TBD 
Draft dale; 1/12/11 
IZITectivedatc: TBD 
IZntl date; TBD 

Measure Description 

This measure is an on-demand gas water healer. 

Detlnition of Baseline Condition 

The efficiency levels of the gas-fired furnaces or boilers that would have been purchased absent Ihis or another DSM 
program are shown in the following tabic. 

Kiiuipment Type Baseline l , ' l r 

Gas Stand-alone Storage Water Healer 0.60 
Source: Getting Into Hot Water, by Cindy Baldhoff. 

Definition of Efficient Condition 

The installed tankless water heater must have an EF greater than that shown in the table below. Efficient model 
minimum EF requirements arc detailed below. 

Equipment Type Minimum EF 

Gas Tankless Water Heater 0.82 

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

Annual Gas Savings (MMBtu) = 
prJ—) X 41,045 x 365 

11 Base ' ' ' ' E f f J fi// 

1,000,000 

Where; 
EFBSISC - Energy Factor of baseline water heater = 0.60 
EF,:,!- = Energy Factor of efficient water heater 

Electric Savings Algorithms 

There are no electric savings from this measure. 

Energy Savings 
AkWh = 0 kWh 

Demand Savings 
AkW=0kW 
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Where: 
AkWh 
AkW 

= gross customer annual kWh savings for the measure. 
= gross customer summer load kW savings for the measure. 

Treeride rsh ip/Sp illo ver 
Until studies have been performed to determine the free ridcrship and spillover, the values arc assumed to be zero. 

Equipment Type Free Riders hip Spillover 

Tankless Water Heater 0% 0% 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

Equipment Type Measure Lifetime 

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

Measure Cost 
The measure cost is the incremental cost of the efficient equipment compared to the baseline equipment. The cost 
for tankless water heater is expected to decline in the future, so the cost should be revisited each year.5 The cost is 
currently estimated at S1,779. The baseline cost for a stand-alone storage water heater is estimated as S.900.7 The 
incremental cost is therefore currently S879. 

O&M Cost Adjustments 

It is assumed that there arc no O&M cost differences between the efficient and baseline equipment. 

Water Savings 
There arc no water savings for this measure. 

5 Tankless Gas Water Heaters: Oregon Market Stains, December (\ 2005 
6 Federal Register, Part 111, Dcpnrlmeiit of Energy, 10 CFR Part 430, Energy Conservation Program: Energy Conservation 
Standards for Residential Water I leaters. Direct Heating Equipment, and Pool Heaters: Final Rule, April 1ft, 2010. p. 20114 
7 Energy Star Residential Water Heaters: Final Criteria Analysis. April I . 2008. p. 10. Average of cost for EF 0.575 and EF 0.62. 
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. Residential New Construction 
A.AII End Uses 

1) Custom Measures 
Unique Measure Code(s): TBD 
Draft date: 4/30/12 
EITceiivcdate: TBD 
End date: TBD 

Measure Description 

This measure applies to all custom measures, not otherwise specified in this TRM. 

Definition nf Baseline Condition 
The baseline represents the typical equipment that is installed without a DSM program. The efficiency level is based 
on the current Federal standards, or state and local building codes that arc applicable. 
Definition of Efficient Condition 

The efficient measure is any equipment that uses less energy than the baseline equipment. 

Gas Savings Algorithms 

The generaJized equation for a custom measure compares tho baseline usage to the efficient usage. 

Annual Gas Savings (MMBtu) = BuselineUse — KfficientUse 

Where: 

BuselineUse = The gas usage of baseline equipment or building. 

EfficientUse = The gas usage of efficient equipment or building. Electric Savings Algorithms 

Energy Savings 
AkWh = BuselinekiVli - EjjicicntkiVh 

Demand Savings 
AkW = Bast>/hrekiy-EfficU!ti/klV 

Where: 
AkWh = Gross customer annual kWh savings for the measure. 

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

BuscIinekWh = The electric kWh usage of baseline equipment or building. 

EjficientkWh = The electric kWh usage of efficient equipment or building. 
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BasclinckW = The cleclric kW usage of baseline equipment or building. 

EjficientkW = The cleclric kW usage of efficient equipment or building. 

Preeridership/Spillover 
Until studies have been performed to determine the free ridcrship and spillover, the values are assumed to be zero. 

Equipment Type Tree Ridcrship 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 measure cost is lhc incremental cost of the efficient equipment compared to the baseline equipment. 
O&M Cost Adjustments 

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

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

A. Space Heating End Use 

1) Efficient Space Heating System 

Unique Measure Co(lc(s): TBD 
Draft dale: 4/30/12 
EfTcclivc dale: TBD 
End date: TBD 

Measure Description 
This measure applies to residential-sized high-efficiency gas I'urnaccs and boilers replacing an existing and 
fiincttoning furnace or boiler of" lower efficiency. 

Definition of Baseline Condition 
The efficiency levels (AFUE) of existing and functioning gas-fired furnaces or boilers. If the manufacturer's rated 
AFUE is available use it in the savings calculations. If the manufacturer's rated AFUE is not available, then 
calculate the existing heating system AFUE by multiplying the measured Steady State Efficiency by the appropriate 
multipliers in the following table: 

Distribution Type System Type Default Multiplier 

Air Forced Air 1.0 

Gravity Feed 0.8 

Freestanding Heater 0.95 

Floor Furnace 0.9 

Wall Furnace 0.85 

Water Force Circulation (high mass) 0.85 

Force Circulation (low mass) 0.9 

Gravity Feed 0.85 

Steam 0.75 
Source: Building Performance Institute, Technical Standards for the Heating Professional, Revision 11/20/07, p.6. 

Definition of Efficient Condition 

The installed gas furnace or boiler must have an AFUE greater than the baseline condition. 

Gas Savings Algorithms 

MMBtu savings are realized due lo the increase in AFUE of the new equipment. MMBtu savings vary by equipment 
type due to differences in model-specific baseline AFUE and high efficiency AFUE percentages. Savings are 
calculated from the baseline existing unit to the installed efficient unit. Annual Gas Savings (MMBtu) = Heating Use x 1 -

AFUEsrf 

Where: 
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I IcatinyUsc = Annual heating use (MMBlu/yr) from weather normalized usage analysis of customer 
billing data from prc-trcatmcnt period. Sec description below. 

AFUI:n.lsl. = Efficiency of existing baseline equipment (Annual Fuel Utilization Efficiency) 

AFUEi;!,- = Efficiency of new efficient equipment 

Heating Use weather normalization methods (HcatingUsc); 

Method I ; Use a linear regression model ofusc/day as a function of HDDMVday to estimate heating slope 
(MMblu/HDD63) and baseload daily use (MMBtu/day) with an annual HDD63 of 4033'' lo calculate annual heating 
load. 

Method 2: Calculate baseload (MMBtu/day) as the third lowest MMUtu/day bill for the analysis year. Then 
calculate caw heating use as the mm of mo/ithly billed use minus (he - baseload * stimfmoutlily bill elapsed days), 
then calculate wealhcr adjusted heating use as raw heating use * (4033/HDD63actual). 

Electric Savings Algorithms 

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

Energy Savings 
AkWh «= 700 kWh 

Demand Savings 
AkW=0 kW 

Where: 
AkWh = Gross customer annual kWh savings for the measure. Based on 500 kWh heating 

season plus 200 kWh cooling season. 

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

Ereeridership/Spillover 
Until studies have been performed to determine the free ridcrship and spillover, the values are assumed to be zero. 

Equipment Type Free Ridership Spillover 

Gas Furnace 0% 0% 

Gas Furnace with ECM Fan 0% 0% 

Gas Boiler 0% 0% 

* 1 leating degree days arc calculated using base 630F, which was selected, based on variable-base degree day regressions of 
billing dala from CWP participants over the past several years. This value is higher than found for many non-low income 
populations- in similar climates ami likely reflects (lie low efTieietiey of tlie law income housing slock and also (lie targeting of 
liigli users by CWP. The use of this HDD base eliminates the need for the degree day correction factor found in some similar 
calculations that use HDD65. 
9 This value of 4033 IIDD63 is lhc average from NWS data lor PML for Ihe years 2002 through 2009. 
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Persistence 

The persistence factor is assumed to be one. 

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 
direct venting required for condensing furnaces and boilers. 

O&M Cost Adjustmctits 

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

Water Savings 
There arc no water savings for this measure. 

2) Infiltration Reduction 
Unique Measure Code(s): TBD 
DralHiatc: 4/30/12 
EfTcclivc date: TBD 
End date: TBD 

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

Detlnition of Baseline Condition 

The baseline is the house in its prc-trcatmcnt condition, with opportunities for infiltration reductions. 

Definition of Efficient Condition 
Any decrease in infiltration will reduce energy consumption compared to the pre-trcatcd house. 
Gas Savings Algorithms 

Annual Gas Savings (MMBtu) — 
HDDt x 24x (C/ 'M50p t . e -C / 'M50 p o s £ ) 

(21.5 x AFUE x 1,000,000) 

Where: 
HDD, = Healing degree days al temperature t, where t=630F i f no programmable thermostat has 

been installed and t=620F if a programmable thermostat has been installed. From NWS 
data for PHL from 2002-2009, IIDD63=4033 and HDD62 = 3820. 

24 = hours/day 

CFM50 ( ) [e = CFM50 of building shell leakage as measured by a blower door test before trcalment. 
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CFMSO,,,,,,, = CFM50 of building shell leakage as measured by a blower door tesl after trcalment. 

21.5= factor to convert CFM50 value to Btu/hrF heat loss rate, calculated from hourly 
infiltration modeling"1 

AFUIZ = rated AFUE of heating system. If no rating is available then use the method described in 
the Efficient Space Mealing System section for calculating the AFUE. The AFUE of 
replacement equipment should be used if the heating system replacement precedes the air 
sealing work. 

Electric Savings Algorithms 

If the type of air conditioning is known, then use the appropriate algorithm below. If the type or existence of air-
conditioning is not known, then assume that 83% have air-conditioning and estimate (he 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 electricity savings during 
both the heating and cooling seasons. 

Energy Savings 

AkWh' =AkWh A u x . AkWhc.H,! 

AkWhAu, = Annual Gas Savings (MMBtu) x Auxiliary 

AkWhoK.i = 0 kWh ifhousc has no air conditioning 

= AkWh t ; A( ; ifhousc has central air conditioning 
= AkWli K A ( ; ifhousc has room air conditioning 
= 83% x AkWh C A C i f no information about air conditioner 

CDD x 24 x DUA x (C!'MSO p r e - GFM50 p o s t ) 
AkWh { : A C = r y -

(21.5 X SliKKcAc X H ) 0 0 ~ J 

CDD X 24 x DUA x FRooillAC X (CI'MSOpre - CFMSQpost) 
AkWh R A C = = = ^ -

(21.5 X E E R R A C X 1 0 0 0 ^ ) 

Demand Savings 
AkW = 0 kW ifhousc has no air conditioning 

= A k W C A ( : ifhousc has central air conditioning 
= A k W R A C ifhousc has room air conditioning 

AkWlv A (-
AkW ( : A C = p . . . ' '^CFCAC 

LA U \Cim\ 

AkWhRAc 
AICWR A C - XCF RAC 

L i L l l a ) „ , R A C 

Where: 

1 0 An hourly inliltration was calculated using a modified version of the LliL (a.k.a. Shennan-Grimsrud) infdtnilion model with a 
wind effect modification (EPR! RP 2034-40, Palmitcr 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 eslimated 10% thermal 
regain from i n fi It rati on/ex liltratiom. The resulting value of 21.5 is consistent with statistical analyses of empirical data using 
CFM50 values and actual gas use and savings from CWP evaluations. 
" Percentage of houses with air-conditioning from EIA Table ACI.xts for Middle Atlantic region (PA. NY. NJ). From: 
Iuip://www.eia.doe.gov/emeu/rccs/recs2005/hc2005_tables/delailedjablcs2005.lilml 
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AkWh = gross customer annual kWh savings for lhc measure. 
AkW = gross customer summer load kW savings for lhc measure. 

Auxiliary 

CDD 

DUA 

SEER, CAC 

OFCAC 

CFRAC 

EFLHcool 

EFLHcool RAC 

FRoom AC 

- Heating system auxiliary usage per MMBTU consumption (5.02 From 

Vermont Technical Reference Manual) 

= Cooling Degree Days (Degrees F * Days)HDD 

= Discretionary Use Adjustment 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 (BtuA/V'hr) (See table below for default values if actual values 
are not available) 

= 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 table below) 

- 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 relate insulated area to area served by Room AC 

units 

The default values for each term arc 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 1 2 

SEERCAC Variable Default values: 

Early Replacement = 10 

Replace on Burnout = 13 

PUC Technical Reference Manual SEERCAC Variable 

Nameplate Contractor Data Gathering 

Variable Default = 9.8 DOE Federal Test Procedure 10 CFR 430, 

Appendix F (Used in ES Calculator for baseline) 

Variable 

Nameplate Contractor Data Gathering 

CFCAC Fixed 0.70 PUC Technical Reference Manual 

1 2 "State of Ohio Energy Efficiency Technical Reference Manual," prepared for lhc Public Utilities Commission of Ohio by 
Vermont Energy Investment Corporation. August 6, 2010. 
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Term Type Value Source 

CFRAC Fixed 0.58 PUC Technical Reference Manual 

F Room, AC Fixed 0.38 Calculated 1 3 

EFLH, CDD and HDD by City 

City 

ERLHcooi 

(Hours) 1 4 

EFLHcool RAC 

(Hours) 1 5 

CDD:(Base^5) 1 6 HDD (Base 65) 1 7 

Philadelphia 1032 320 1235 4759 

Frecridcrship/Spillover 
Until studies have been performed to determine the lice ridcrship and spillover, the values arc assumed to be zero. 

Measure Free Ridcrship Spillover 
Infiltration Reduction 0% 0% 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

Measure Measure Lifetime 

Infiltration Reduction 20 

Source: NYSERDA Home Performance with Energy Star. 

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

O & M Cost Adjustments 
It is assumed that there arc no O&M cost differences between the efficient and baseline condition, other than energy 
usage. 

Water Savings 
There arc no water savings for this measure. 

3) Roof and Cavity Insulation 

1 3 From PECO baseline study, average home size = 2323 lt !, average number of room AC units per home = 2,1. Average Room 
AC capacity = 10,000 BtuH per ENERGY STAR Room AC Calculator, which serves 425 ft 2 (average between 400 and 450 ft 2 

for 10.000 Uml I unit per ENERGY STAR Room AC sizing chart). l:,tl,„m.A<; = (425 It2 * 2.1 )/(2323 ft:) = 0.3S 
1 4 PA 2010TRM Tabic 2-1, 
1 5 PA SVVE Interim Approved TRM Protocol - Residential Room AC Retirement 
"' Climalography of ihe United States No. 81. Monthly Station Normals of Temperature, Precipitation, and Heating and Cooling 
Degree Days 1971-2000, 36 Pennsylvania. NOAA. http://cdo.ncdc.noaa.i'ov/climatenormals/clim81/PAnorin.pdf 
1 7 Ibid. 
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Uiik|iic Measure Codc(s): TBD 
Drall dale: 4/30/12 
EfTcclivc date: TBD 
End dale: TBD 

Measure Description 

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

Definition of Baseline Condition 

The baseline is amount of insulation in the house in its prc-lrcatment condition. 

Definition of Efficient Condition 

Any increase in insulation will reduce energy consumption compared to the pre-trcatcd house. 

Gas Savings Algorithms 

HDD, x 24 X AREA X - V» ,) 
Annual Gas Sartngs (MMBtu) = ^ x ^ ^ t-L 

Where: 
HDD, = Heating degree days at temperature t, where t=630F if no programmable thermostat 

has been installed and t=620F if a programmable thermostat has been installed111. 
24 = Hours per day 

AREA = Net insulated area in square feet. Estimated at 85% of gross area for cavities. 

R,,̂  = R value of roof/cavity prc-trcatmcnt, R,^^ 5 unless there is existing insulation. 

Rpusi = R value of roof/ cavity after insulation is installed. 

AFUE = Rated AFUE of heating system. If no rating is available then use the method 
described in the Efficient Space Heating System section for calculating the AFUE. 
The AFUE of replacement equipment should be used if the healing system 
replacement precedes the air sealing work. 

Electric Savings Algorithms 
If the type of air conditioning is known, then use the appropriate algorithm below. If the type or existence of air-
conditioning is not known, then assume that 83% have air-conditioning and estimate the cooling savings as 83% of a 
house with central air conditioning.1'' 

Reduced furnace fan or boiler circulator pump usage is also likely to occur and provide electricity savings during 
both the heating and cooling seasons. 

Energy Savings 
AkWh =AkWh A u x -AkWIitw 

AkWhAllx = Annual Gas Savings (MMBtu) x Auxiliary 

" , From NWS dala for PI IL from 2002-2009.1-10063=4033 and MDD62 = 3820 
Percentage of houses with air-conditioning from FIA Table ACI.xls for Middle Atlantic region (PA, NY, NJ). From: 

htlp://www.eia.doc.gov/enieii/recs/recs2005/lic2005_lables/detailedjables2005.lilm[ 
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AkWhcooi = 0 kWh iriiotisc has no air conditioning 
= AkWli (-, u : ifhousc has central air conditioning 
= AkWl i R , u : ifhousc has room air conditioning 
= 83% ^ AkWh C A C if no inforniation about air conditioner 

AkWh,-'CAC 

CDDx24-j^>:DUA 
: da)' 

SEERCAC xl 000 ^ 

hr 

ARK A x 
/ I I \ 

AkWh RAC 
C D D X 2 4 ^ X D I . 1 A X E R I I I I I I I A C 

' W 
E E R K A C X I O O O ^ 

AREA x 

\Rp r e RpostJ 

I I 1 \ 

\Rpr& RpostJ 

Demand Savings 
AkW = 0 kW ifhousc has no air conditioning 

= AkW C A ( : ifhousc has central air conditioning 
= A k W R A C ifhousc has room air conditioning 

AkWCA ( ; 

AkW RAC 

AkWtv 'CAC 

EI-I . l l a i i l I 

AkWhR Ac 

EfLI 
Where: 

emil RAC 

X CI'CAC 

AkWh = gross customer annual kWh savings for the measure. 
AkW = gross customer summer load kW savings for the measure. 

Auxiliary 

CDD 

DUA 

SEER CAC 

CFCAc 

EFLHcool 

EFLHcool RAC 

= Heating 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 actual values 
are not available) 

~ 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 table below) 

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

table below) 

= Equivalent Full Load Cooling hours for Room AC (See table below) 
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'Room AC = Adjustment factor to relate insulated area to area served by Room AC 

units 

The default values for each term arc shown in the table below. 

Default values for algorithm terms, Ceiling/Attic and Wall Insulation 

Term Type Value iSource 

DUA Fixed 0.75 OH TRM 2 0 

SEERCAC Variable Default values: 

Early Replacement = 10 

Replace on Burnout = 13 

PUC Technical Reference Manual SEERCAC Variable 

Nameplate Contractor Data Gathering 

I^RRAC Variable Default = 9.8 DOE Federal Test Procedure 10 CFR 430, 

Appendix F (Used in ES Calculator for baseline) 
I^RRAC Variable 

Nameplate Contractor Data Gathering 

CFCAC Fixed 0.70 PUC Technical Reference Manual 

CFRAC Fixed 0.58 PUC Technical Reference Manual 

F Room, AC Fixed 0.38 Calculated2 1 

EFLH, CDD and HDD by City 

City 

EFLHcool 

(Hours) 2 2 

lEFLHcoolRAC 

(Hours) 2 3 

CDD (Base 65) 2 4 HDD'(Base ; 65) 2 5 

Philadelphia 1032 320 1235 4759 

Freeridership/Spillover 
Until studies have been performed to determine the free ridcrship and spillover, the values arc assumed to be zero. 

Measure Free Ridcrship Spillover 

Insulation 0% 0% 

Persistence 
The persistence factor is assumed to be one. 

2 0 "Stale of Ohio Energy Efficiency Technical Reference Manual," prepared for the Public Utilities Commission of Ohio by 
Vermont Energy Investment Corporation. August 6, 2010. 
2 1 From PECO baseline study, average home size = 2323 l l 2 , average number of room AC units per home = 2.1. Average Room 
AC capacity = 10,000 BluH per ENERGY STAR Room AC Calculator, which serves 425 tl 2 (average between 400 and 450 \\2 

for 10,000 Ulul l unit per ENERGY STAR Room AC sizing chart). FK,,,,,,,^ = (425 f l 2 * 2.1 )/(2323 fl 2) = 0.38 
2 2 PA 2010 TRM Table 2-1. 
" PA SWE Interim Approved TRM Protocol - Residential Room AC Retirement 
2 A Climalography oflhe United Slates No. 81. Monthly Slalion Normals of Temperature, Precipitation, and Heating and Cooling 
Degree Days 1971-2000, 36 Pennsylvania. NOAA. litip://cdo.ncdc.noaa.iiov/climatcnonnals/clim81/PAnorin.ntll' 
2 5 ibid. 
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Mt'iisui L' Lifetimes 

Measure Measure Lifetime 

Roof Insulation 40 

Cavity Insulation 40 
Source: NYSERDA Home Performance witli Energy Star. 

Measure Cost 
The measure cost is the material and labor cost adding insulation. 

O&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 Codc(s): TBD 
Draft date: 4/30/12 
ElTectivcdale: 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 Ihcrmostat where each temperature setting change requires human intervention. 

Definition of Efficient Condition 

The efficient thermostat is one that can be programmed to automatically increase or lower the temperature setting at 
different times of the day and week. 
Gas Savings Algorithms 

Annual Gas Savings (MMBtu) = HeatingUse x ( l - H D D 6 2 / H D D ) = HeatingUse x 0.053 
•'63-

1.53 MMBtu 

Where: 

HcatingUsc = Annual heating use (MMBlu/yr) from weather normalized usage analysis of customer 
billing dala from prc-trcatmcnt period (sec description under heating system 
replacement). If thermostat measure is performed after shell measures of insulation 
or air scaling, then subtract the projected savings from those measures from the pre 
retrofit heating use. 

HDD M = 3820 

The annual heating degree days based on 620F, representing the estimated balance 
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point tumperiiture of the home with tlie programmable thermostat. 

I1DDW = 4033 

The annual heating degree days based on 630F, representing the estimated balance 
point temperature oflhe home with the programmable ihcrmostat. 

An analysis of variable base degree day billing data from the CWP has found an average net reduction in balance 
point temperature of about 1.0oF for thermostat installations. Multiple impact evaluations have also found heating 
savings averaging about 5%-6% from thermostat installations. These two findings arc consistent with each other and 
indicate an estimated average impact based on employing the approach from past CWP contractors to targeting 
customers and selecting homes to receive thermostats and the savings opportunities and compliance rates achieved. 
The savings may not be accurate when applied to different populations in different ways. 

Electric Savings Algorithms 

If the type of air conditioning is known, then use the appropriate algorithm below. If the type or existence of air-
conditioning is not known, then assume that 83% have air-conditioning and estimate the cooling savings as 83%) of a 
house with central air conditioning.2'' 

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 arc not accounted for in the following algorithms. 

Energy Savings 
AkWh = A k W h , w -.AkWhc,*,, 

AkWhA()X = Annual Gas Savings (MMBtu) x Auxiliary 

AkWhc-.H,! = 0 kWh if house has no air conditioning 
= AkWh C A t ; ifhousc has central air conditioning 
= 0 ifhousc has room air conditioning 
= 83%i x AkWh C A C ; i f no information about air conditioner 

AkWh C A C = CAP C 0 0 L x 
000 

1 kWh\ Btu 
ton " 1,000 Wh 

X RFLH X F.SFCQOIi 

I 
Demand Savings 
AkW=0kW 

Where: 
AkWh = gross customer annual kWh savings for the measure. 
AkW = gross customer summer load kW savings for the measure. 
CAPCOOL = capacity of the air conditioning unit in tons, based on nameplate 

capacity (see table below) 

2 6 Percentage of houses witli air-conditioning from lilA Table ACI.xls for Middle Atlantic region (PA, NY, NJ). From: 
http:/Av ww. eia.iloe.gov/cnieii/recs/rccs2005/hc2005_lablcs/detailedjablcs2005. html 
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EERCOOL 

Effduci 

ESFCOOL 

EFLH 
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= Seasonally averaged efficiency rating of the baseline unit. (see table 

below) 

= duct system efficiency (see table below) 

= energy savings factor for cooling and heating, respectively (see table 

below) 

- 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: Cooling = 10 SEER 

Default: Heating = 1.0 (electric furnace COP) 

2 

Effduci Fixed 0.8 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 Conditioners/Heat Pumps between 1990 and 
2006. 

8. New York Standard Approach for Estimating Energy Savings from Energy Efficiency Measures in 

Commercial and Industrial Programs, September 1, 2009. 

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

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

Freeridership/Spillover 
Until studies have been performed to determine the free ridcrship and spillover, the values arc assumed to be zero. 

Equipment Type Free Ridcrship Spillover 

1'rogrammable Thcrmostat 0% 0% 

Persistence 
The persistence factor is assumed to be one. 
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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. 

O & M Cost Adjustments 

ll is assumed that there arc no O&M cost differences between the efficient and baseline equipment. 

Water Savings 
There are no water savings for Ihis measure. 

5) Duct Work Insulation 

Unique Measure Codc(s): TBD 
Draft dale: 4/30/12 
Effcclive date: TBD 
End date: TBD 

Measure Description 

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

Definition of Baseline Condition 

The baseline condition is assumed to be a bare slcel duct. 

Definition of Efficient Condition 

The efficient condition is the duct with insulation installed. 

Water Savings Algorithms 

This measure has no waler savings associated with it. 

Natural Gas Savings Algorithms 
(j]eaLLoss(Thba!.e) - HeatLoss(Theff)) 

Annual Gas Savings (MMBtu) = Length x 
AFUE x 1,000,000 

Where; 

Length = Number oflinear feet of duet work insulated 

Thh ĉ =* Thickness of base condition insulation (inches) 

Thi,,, = Thickness of efficient condition insulation (inches) 

lcatLoss(x) = 1 Icat loss through duct work as a function of insulation thickness x (Btu/11 /yr) 

AFUE = Rated AFUE of heating system. If no rating is available then use the method 
described in the Efficient Space Heating System section for calculating the AFUE. 
The AFUE of replacement equipment should be used if the heating system 
replacement precedes the duct work insulation. 
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"HcatLcws(x)" can be found using lhc following lookup lable. 

Insulation 
Thickness (inches) 

Meat Loss 
(Btu/ft/yr 

Hare 1,120,000 

0.25 339,500 

0.5 205.300 

0.75 190,700 

1 128,300 

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) 3E Plus 4.0 
Insulation Thickness Computer Program. The following assumptions were used. 

Item Description 

Calculation Type 

Geometry Description 

System Units 

Bare Surface Emittancc 

Process Temperature 

Ave. Ambient Temperature 

Ave. Wind Speed 

Relative Humidity 

Dew Point 

Condensation Control Thickness 

Hours Per Year 

Outer Jacket Material 

Outer Surface Emittancc 

Insulation Layer 1 

Duct Horiz Dimension 

Duct Vert Dimension 

bare duct 

Heat Loss Per Year Report 

Steel Duct - Rectangular Horz. 

ASTM C585 

0.8 

I40 0 F 

41.8 0 F 2 7 

0 mph 

N/A 

N/A 

N/A 

20002^, 

Aluminum, oxidized, in service 

0.1 

Duct Wrap, 1.0 pound per cubic foot, 
C1290, 
12 in. 

8 in. 

Electric Savings Algorithms 
No electric savings arc currently claimed for this measure. 

1 1 Average winter temperature for Philadelphia from "Cost Savings and Comfort for Existing Buildings", 3rd Edition, by John 
Krigger, Saturn Resource Management. Page 255. 

2 S Low end of 2.000 - 2.500 winter healing load hours from Air-conditioning and Refrigeration Institute. 
hItp://w\vw.waterfimiace.ca/Enginecr/Misc%20RLTLTen 
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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 measure life is assumed to 18 years2'. 

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 efficient and baseline equipment. 

6) Heating Pipe Insulation 

Unique Measure Codc(s): TBD 
Draft date: 4/30/12 
Effective date: TBD 
End date: TBD 

Measure Description 

This measure relates to installing insulation on steam pipes used for space heating. 

Definition of Baseline Condition 

The baseline 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 already on the pipe. 

Water Savings Algorithms 

This measure has no water savings associated with it. 

Natural Gas Savings Algorithms 
(hi eat Loss (I'hbase) ~ //eaCZ,oss(77icyy)) 

Annual Gas Savings (MMBtu) = Length x 
AFUE x 1,000,000 

Where: 

Length = Number oflinear feet of steam pipe insulated 

Th|,:,sc = Thickness of base condition insulation (inches) 

Th|,f| = Thickness of efficient condition insulation (inches) 

l'IcatLoss(x) = Meal loss through steam pipe as a function of insulation thickness x (Btu/ft /yr) 

AFUE = Rated AFUE of heating system. If no rating is available then use the method 
described in the Efficient Space Mealing System section for calculating the AFUE. 
The AFUE of replacement equipment should be used if the heating system 
replacement precedes the duct work insulation. 

NYSERDA Home Performance with Energy Star 
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l'l-!ciilLoss(x)" can be found using the following lookup lable. 

Insulation 
Thickness (inches) 

Heat Loss 
(Btu/ft/yr 

Bare 2,006,040 

1 413,822 

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 lable was calculated using the North American Insulation Manufacturers Association's (NAIMA) 2\l Plus 4.0 
Insulation Thickness Computer Program. The following assumptions were used. 

Item Description 

Calculation Type 

Geometry Description 

System Units 

Bare Surface Emittancc 

Nominal Pipe Size 

Process Temperature 

Ave. Ambient Temperature 

Ave. Wind Speed 

Relative Humidity 

Dew Point 

Personnel Protection Thickness 

Outer Jacket Material 

Outer Surface Emittancc 

Insulation Layer I 

Electric Savings Algorithms 
There arc no electric savings associated with this measure. 

steam pipe insulation 

Personnel Protection Report 

Steel Pipe - Horizontal 

ASTM C585 

0.8 

2 in. 

212 0F 

60 0 F 3 0 

0 mph 

N/A 

N/A 

Bare 

Iron or Steel 

0.8 

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

Freeridership/Spillover 

Until studies have been performed to determine the free ridcrship 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''. 
'"' Temperature of uneondi'tioned basement. 
J 1 NYSFRDA Home Performance with Energy Star 
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Measure Cost 

The measure cost is the actual cost of installing the insulation, both materials ami labor. 

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

7) Duct Work Sealing 
Unique Measure Codc(s): TBD 
Draft date: 4/30/2013 
llffeetivc dale: TBD 
End date: TBD 

This measure provides estimates for stand-along savings from scaling ducts in a retrofit project and preventing 
heated air from leaking in to uncondilioned spaces, In order to verify savings, a duct-blaster test must be used t* 
calculate a reduction in CFM-25 readings. 

Definition of Baseline Condition 

The baseline condition is assumed to be a duct lhat has not been sealed. 

Definition of Efficient Condition 

The efficient condition is a duct that has been scaled to reduce outside leakage. 

Water Savings Algorithms 

This measure has no water savings associated wilh it. 

Natural Gas Savings Algorithms 

Annual Gas Savings (MMBtu) = (CFMpre - CFMpast) x DSFgas 

Where: 

CFMpre = Reading from duct-blaster test at 25 pascals, before scaling performed 

CFMpost = Reading from duct-blaster test at 25 pascals, after scaling performed 

DSFgas = Duct scaling factor for gas systems, 0.035 MMBtus/CFM-25-12 

Electric Savings Algorithms 
Electric savings per 100 CFM-25 reduction:3'' 

• 110.0 kWh in heating fan savings 
• If a central air conditioner is present 

o 105.9 kWh from cooling 
• 0.23 kW summer peak demand savings 

Erceridership/Spillover 
Until studies have been performed to determine lhc free ridcrship and spillover, the values arc assumed to be zero. 

^ Based on 3.5 MMBtus savings per 100 CFM reduction for duet sealing from UI/CL&I' Program Savings Documentation -
2011, page 131 
" UI/CL&P Program Savigns Documenlalion. 2011, page 131 
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Persistence 

Tlie persistence factor is assumed to be one. 

Measure Lifetimes 

The measure life is assumed to 18 years''1. 

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 arc no O&M cost differences between the efficient and baseline equipment. 

California DliHR estimagc. 
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B. Domestic Hot Water End Use 

1) Low Flow Showerhead 
Unique Measure Coclc(s): TBI) 
Draft date: 4/30/12 
Effective dale: TBD 
End date: TBD 

Measure Description 

This measure relates to the installation of a low How showcrhead in a home. This is a retrofit direct install measure. 

Definition of Baseline Condition 

The baseline is the flow rate oflhe showcrhead being replaced. If this is not available a baseline value of 2.5 GPM 
will be used. 
Definition of Efficient Condition 
The How rale of the efficient showcrhead should be greater than the flow rate oflhe baseline condition. If this value 
is not available it is assumed to be 1.5 GPM 3 3. 

Water Savings Algorithms 
The water savings for low How showcrheads arc due to the reduced amount ofwatcr being used per shower. 

( G P M b r n - ^ " A x 2A8 x 11.6 X 365 

Where: 

AOallons = 
1.6 

^Gallons = Gallons ofwatcr saved 
GPMbusc = Maximum gallons per minute of baseline showcrhead. Default = 2.5 

GPM if measured rate is not available3'' 
GPM,.// = Maximum gallons per minute of the efficient showcrhead 
2.48 = Average number of people per household"17 

11.6 = Average gallons of water per person per day used for showering38 

365 = Days per year 
1.6 = Average number of showers per home3" 

Natural Gas Savings Algorithms 

" Pennsylvania Public Ulility Commission Act 129 Technical Reference Manual (June 2011) 
M ' The Energy Policy Act of 1992 established the maximum flow rate for showcrheads at 2.5 gallons per minute (GPM) 
3 7 Pennsylvania, Census of Population, 2000. 
111 Most commonly quoted value of gallons ofwatcr used per person per day (including in U.S. Environmental Protection 
Agency's "water sense" documents; http://www.cpa.gov/waterscnse/docs/lioiiic_siippstat508.pd0 
J* Estimate based on review of a number of studies: 

a) Pacific Northwest Laboratory; "Energy Savings from Energy-Efticicut Showcrheads: REMP Case Study Results, 
Proposed If valuation Algorithm, and Program Design Implications" 
htlp://www,osli.gov/bridge/purl.covcr.jsp:jsessionid=8045f)El;00AAB94DB204E848BAEfi5[;199?purl=/10! 85385-
CEkZMk/nativc/ 

b) East Bay Municipal Utility District; "Water Conservation Market Penetration Study" 
littp://www,ebimid.conVsitcs/dcfault/t]lcs/pdfs/nKirkct_pcnclralion_stiidy_0.pdf 
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Gas energy savings result from avoiding having to heat the saved water due to the efficient showcrhead. 

{AGatlons X 83 X cp x (105 - S5)\ / 1,000,000 
AM M Btu = 

REr 

Where: 
AMMBtu = MMUtu of saved natural gas 

S.3 = Constant to convert gallons to pounds (lbs,) 
c), = Average specific heat ofwatcr at temperature range (1.00 Blu/lb-T) 
105 = Assumed temperature ofwatcr coming out of showerhead (degrees 

Fahrenheit) 
55 = Assumed temperature ofwatcr entering house (degrees Fahrenheit)'"1 

REimiy = Recovery efficiency oflhe domestic hot water heater = 75%'" 

Electric Savings Algorithms 
ll is assumed that all low flow showcrheads installed under PGW's ELIRP program arc installed in homes' thai heal 
water using natural gas. There arc no additional electric savings claimed. 

Freeridership/Spillover 

Until studies have been performed to determine the free ridcrship and spillover, the values arc assumed to be zero. 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

The measure life of a low flow showerhead is assumed to be 9 years12. 

Measure Cost 

The measure cost is lhc actual cost of installing the new showcrhead, both materials and labor. 

O & 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 Codc(s): TBD 
Draft date: 4/30/12 
Effective date: TBD 
End date: TBD 

Measure Description 
This measure relates to the installation of a low How faucet aerator in cither a kitchen or bathroom. 

A good approximalion of annual average waler main temperature is ihe average annual ambient air lempcrature. Average 

ing 
Version 1.1 (Oclober2010). 

Pennsylvania Public Ulility Commission Act 129 Technical Reference Manual (June 2011) 
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Definition of Baseline Condition 
The baseline is* the flow rate of lhc existing faucet. I f this is not availabJe, it is generally assumed that a faucet will 
already have a standard faucet aerator using 2.2 GPM. 

Detlnition of Efficient Condition 
The efficient condition is a faucet aerator that has a flow rate lower than the baseline condition, If this value is nol 
available than lhc flow rate is assumed to be 1.5 GPM'11. 

Water Savings Algorithms 
The water savings for low flow faucet aerators arc due to the reduced amount of water being used per minute that 
flows down the drain (instead of being collected in the sink). 

\ GPMbasc ) 
AGalions = 

x 2.48 x 10.9 x 365 x 50% 

Where; 

3.5 

AGalions — Gallons of water saved 
OPMiH I W - Gallons per minute of baseline showcrhead = 2.2 GMP 4 4 

GPMvff = Gallons per minute of the efficient showcrhead 
2.48 = Average number of people per household ' 5 

10.9 = Average gallons per day used by faucet4'' 
365 = Days per year 
50% = Drain rate, the percentage ofwatcr flowing down the drain'17 

3.5 = Average Number of Faucets per home''8 

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

\AGallons X 8.3 X c0 X 251 / 1,000,000 
AMMBtu = •! p 1 

RE. 

Where: 

omv 

AMMBtu = MMBtu of saved natural gas 
8.3 = Constant to convert gallons to pounds (lbs.) 
a,, = Average specific heat ofwatcr at temperature range (1.00 Blu/lb-0F) 
25 = The difference between the temperature of the water entering the 

house and the temperature leaving the faucet (degrees Fahrenheit).49 

REDHH- = Recovery efficiency of the domestic hot water heater = 75%s" 

•t.i Pennsylvania Public Utility Comniission Act 129 Technical Reference Manual (June 2011) 
4 4 Public Service Commission of Wisconsin Focus on Energy Evaluation Default Deemed Savings Review, June 2008. 
htlp://www,focusonencrgy.conVfiles/Documcnt_Managcment_Sysleir^ 
df 
' , 5 Pennsylvania, Census of Population, 2000. 
'"' Most commonly quoted value of gallons ofwatcr used per person per day (including in U.S. Environmental Protection 
Agency's "water sense" documents; litlp://www.epa.govAvatersense/docs/liome_suppstat508.pdf) 
1 7 Estimate consistent wilh Ontario Energy Board. "Measures and Assumptions for Demand Side 
Managcmenl Planning." 
' w East Bay Municipal Ulilily Districl; "Waler Conservation Market Penetration Study" 
http:/Avww.cbmiid.com/sites/defaull/liles/pdfs/markct_pcnelralion_sliidy_0.pdf 
' w Pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011) 
511 See .-issumplioji for iow flow shower head. 
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Electric Savings Algorithms 
It is assumed that all faucet aerators installed under PGW's 1IIJRP program are installed in homes that heat water 
using natural gas. There arc no addilional electric savings claimed. 

rreeridcrship/Spillover 

Until studies have been performed lo determine the free ridership and spillover, the values arc assumed to be zero. 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

The measure life of a faucet aerator is assumed to be 12 years51. 

Measure Cost 

The measure cost is the actual cost of installing the new faucet aerator, both materials and labor. 

O & M Cost Adjustments 
It is assumed lhat there are no O&M cost differences between the elTicicnt and baseline equipment. 3) Efficient Natural Gas Water Heater 

Unique Measure Codc(s): TBD 
Draft date: 4/30/12 
Effective dale: TBD 
End date: TBD 

Measure Description 

This measure relates to an efficient natural gas water heater. 

Definition of Baseline Condition 

The baseline is the energy factor (EE) of the existing water heater. If possible, the EF of the existing water heater 
should be used. If the EF of the existing water heater is unknown, 0.575 should be used52. 
Definition of Efficient Condition 

The ctTTcicnt condition is a natural gas water healer that is more energy efficient than the existing water heater. 

Water Savings Algorithms 

No water savings have been defined fortius measure. 

Natural Gas Savings Algorithms 

MMBtu savings arc realized due to the increase in efficiency factor (EF) oflhe new equipment. MMBtu savings 
vary by equipment type due to differences in model specific baseline EF and high efficiency EF percentages. 
Savings arc calculated from the baseline new unit to the installed efficient unit. The following formula for gas 
savings is based on the DOE test procedure for water heaters. 

AMMBtu = 
X 41,045 x 365 

1,000,000 

5 1 Pennsylvania Public Utility Comniission Act 129 Technical Reference Manual (June 2011) 
5 2 From Mass Save "Massachusetts Technical Reference Manual for Fslimaling Savings from Energy Efficiency Measures: 2011 
Program Year - Plan Version." October 2010. Page 242. 
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Where: 
EFh,M = Energy Factor of baseline water healer 
EF,.fi = Energy Factor of efficient water heater 
41,045 = Factor used in DOE test procedure algorithm 
365 = Days m the year 

Electric Savings Algorithms 
Il is assumed that all faucet aerators installed under PGW's ELIRP program arc installed in homes that heat water 
using natural gas water. There arc no additional electric savings claimed. 

Freeridership/Spillover 

Until studies have been performed to determine lhc free ridcrship and spillover, the values arc assumed to be zero. 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

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 oflhe efficient equipment over the baseline 
equipment. In a retrofit scenario, the measure cost is full equipment and labor costs. 
O & M Cost Adjustments 
It is assumed that there are no O&M cost differences between the efficient and baseline equipment. 

4) Hot Water Heater Tank Temperature Turn-down 
Unique Measure Codc(s): TI3D 
DralUlatc: 4/30/12 
Effective date: TBD 
End date: TBD 

Measure Description 
This measure relates to towering the thermostat setting on a natural gas hot water heater to 120" F, if the temperature 
is set higher. 

Derm it ion of Baseline Condition 

The baseline is the temperature setting of the existing water heater, usually above 135" F 

Definition of Efficient Condition 

The efficient condition is the new setting point for the hot water heater, 120° F. 

Water Savings Algorithms 

No water savings have been defined for this measure. 

Natural Gas Savings Algorithms 

MMBUi savings arise from lower temperature setting that reduces the standby heat losses required to maintain the 
tanks temperature setting, 
" DEER values, updated October 10, 2008 
htlp://www.decresoiirces.com/deert)9l lplanning/downloads/EUL_Sunimary_l0-l-08.xls 
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AMMBtu = 

Area x ( T b a s e - T e r f ) 8,760 
R D H W 1,000,000 

R11 mt iv 

Where: 
AMMBtu 

Area 

fbasa 

Terr 

8,760 
REJMW 

1,000,000 

MMIitu of saved gas per year 
Surface area of hot water healer (ft 3) 
Original temperature inside the tank ("F) = Assume 135 "F if no olhcr 
information provided 
New lempcrature inside the tank ("F) = Assume 120" F if no other 
information provided 
R-value of the hot water heater (Ii "F ft2/Btu) = 5.05'' 
Number of hours in a year 
Recovery efficiency of the domestic hot waler heater = 75%5S 

Btu to MMBtu 

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

Water Heater 
Size (Gal) 

Height 
(Inches)* 

Diamcfer 
(Inches)* 

Total 
Surface 

Area (f t 2 ) 

Annual 
Savings 

(MMBtu) 

30 60 16 29.7 1.04 

40 61 16.5 31.3 1.10 

50 53 18 31.9 1.12 

66 58 20 39.0 1.37 

80 58 22 44.4 1.56 

* From New York Stumlani Approach for Estimating Energy Savings from Energy Efficiency Programs (October 
15. 2010). Page 98 

Electric Savings Algorithms 

There arc no electric savings associated with this measure. 

Freeridership/Spillover 

Until studies have been performed lo determine the free ridcrship and spillover, the values arc assumed to be zero. 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

The measure life of a natural gas water heater is assumed to be 2 years56. 

Measure Cost 

In a naiural replacement scenario, the cost is the incremental cost of the efficient equipment over the baseline 
equipment. In a retrofit scenario, the measure cost is full equipment and labor costs. 

5 ,1 Calculated using the base conductive heat loss eo-elTieient and surface areas from: New York Standard Approach for 
Estimating Energy Savings from Energy Efficiency I'mgrunts (October 15,2010). Page 98 
s s See assumption for low (low showerhead. 
5 6 Page 410. Vermont Technical Reference Manual and New Jersey Clean Energy Program Protocols 
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O&M Cost Adjustments 
It is assumed that there arc no O&M cost differences between Ihe efficient and baseline equipment. 

5) Repair Hot Water Leaks/Plumbing Repairs 

Unique Measure C'ode(s): TBD 
Draft date: 4/30/12 
Hffcctivc date: TBD 
End 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 ofwatcr leaking from the hot water 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 due to the leak. The following tabic provides the deemed water 
savings values for the most common types of leaks. 

Leak Type Amount per Minute Gallons per Day 
Slow Steady Drip 100 drips 14.4* 
Fast Drip 200 drips 28.8* 
Small Stream 1 cup {8 fl oz) 89.28 

chip is cissunwii to he 0.0001 gallons* 

Natural Gas Savings Algorithms 
Gas savings result front the avoided energy used lo heal the water wasted from the leak. 

AMMBtu = 
\AGallons x 8.3 x c,, X (120 - 55)] / 1,000,000 

/? fin mv 

Where: 
AMMBtu 

8.3 
c,, 
120 

55 
RE Dint' 

MMBtu of saved natural gas 
Constant to convert gallons to pounds (lbs) 
Average specific heat of water at temperature range (1.00 Btii/lb 0F) 
Assumed temperature of hot water as it leaves the water heater and 
travels ihrough the pipes. 
Assumed temperature ofwatcr entering house (degrees Fahrenheit)58 

Recovery efficiency oflhe domestic hot water heater = ISVa5'* 

5 7 Figures provided to North Carolina's Dare County Water Department by the North Carolina Rural Water Association: 
http://www.darcnc.com/water/Othsts/WirLoss.hlin (accessed June 23, 2011) 
5 , 1 A good approximation of annual average water main temperature is the average annual ambient air temperature. Average 
water main temperature = 55° F based on: hltp://iwf nctlc.noaa.gov/img/dociimenllibrary/cliin8lsupp3/tenipiiornial_hircs.jpg 
5'> Sec assumption for low flow showerhead. 
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The following table provides deemed gas savings values based on the deemed water 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 lhat all leaks repaired arc for homes lhat heat water using natural gas water. There arc no additional 
electric savings claimed. 

Frceridcrship/SpiJJover 

Until studies have been performed to determine the free ridcrship and spillover, the values arc 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 that there arc no O&M cost differences between the efficient and baseline equipment. 

6) DHW Pipe Insulation 
Unique Measure Codc(s): TBD 
Draft dale: 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 hot water pipe. 

Definition of Efficient Condition 
The efficient 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 wilh il . 

Natural Gas Savings Algorithms 

Where: 

Annual Gas Savings (MMBtu) = Length x 
(j!eaLLoss(Th b a s e) - l !eatLoss(Th e n )) 

RE D HW x 1,000,000 

Length 

Tlihu« 

Thi,,,-

HcaiLoss(x) 

Rknmv 

Number oflinear feet of steam pipe insulated 

Thickness of base condition insulation (inches) 

Thickness of efficient condition insulation (inches) 

Heat loss through hot water pipe as a function of insulation thickness x (Btu/ft /yr) 

Recovery efficiency of the hot water heater = 

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

Insulation 
Thickness (inches) 

Heat Loss 
(Btu/ft/yr 

Bare 267,881 

3/8" 99,076 

1/2" 86,636 

5/8" 75,073 

3/4" 71,482 

7/8" 66,488 

1" 62,722 

1 1/2" 51,509 

2" 45,815 

2 1/2" 40,208 

3" 37,843 

This lable was calculated using the North American Insulation Manufacturers Association's (NAIMA) 311 Plus 4.0 
Insulation Thickness Computer Program. The following assumptions were used. 

Item Description 

Calculation Type 

Geometry Description 

Syslcm Units 

Bare Surface Emittancc 

Nominal Pipe Size 

Process Temperature 

DHW pipe insulation 

Personnel Protection Report 

Copper Pipe - Horizontal 

ASTM C585 

0.6 

0.5 in. 

I30 0 F 

See assumption for low flow showerhead. 
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Ave. Ambient Temperature = 60 0F 

Ave. Wind Speed = 0 mph 

Relative Mumidily = N/A 

Dew Point = N/A 

Personnel Protection Thickness = Bare 

Outer Jacket Material = Copper 

Outer SuiTacc Emittancc = 0.6 

Insulation Layer I = Polystyrene PIPE, Type XIII , C578-07, Varied 

Electric Savings Algorithms 

There arc no electric savings associated with this measure. 

Ereeridcrship/Spillovcr 

Until studies have been performed to determine the free ridcrship 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 years6'. 

Measure Cost 

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

O & M Cost Adjustments 
ft is assumed that there arc no O&M cost differences between (he efficient and baseline equipment. 7) Hot Water Storage Tank Wrap 

Unique Measure Code(s): TBD 
Draft date: 4/30/12 
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 lank to reduce stand­
by losses. The tank wrap must follow BPI technical standards: 

"Water healer insulation wraps shall nol cover the top of oil or gas systems, and shall not obslnict Ihe pressure relief 
valve, thermostats, hi-limil 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."''1 

Definition of Baseline Condition 
The baseline is the hot water heater tank without the insulating blanket. 

''' NYSLRDA 1 lome Performance with Energy Star 
Building Perfonnance Institute, Inc. Technical Stumlurilsfor the //eating 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 Algorithms 
There arc no water savings due to this measure. 

Natural Gas Savings Algoriflims 
Gas energy savings resull from the reduction in standby losses. 

AMMBtu = 

( 1 ] \ * r r T t 8,76 

l^I~^77J * x ( t a " k " a m b ) î ooo; 
760 

000 

RE DHW 

Where: 
AMMBtu 

Rtmc 

Area 

Tumk 

8,760 
REp/m' 

1,000,000 

MMBlu of saved gas per year 
R-value of the hot water heater with the insulating blanket (h "F 
rtVBtu) 
Original R-valuc of the hot water heater (h "F fr/Btu) = S.O" unless 
other information provided 
Surface area of the hot water heater covered by the insulating blanket 

(ft 2 ) 
Temperature inside the tank ("F) = Assume 120 "F i f no other 
information provided 
Temperature outside the tank ("F) = 55 "F6"' 
Number of hours in a year 
Recovery efficiency of the domestic hot water healer = 75%f'5 

Btu lo MMBlu 

The following lable provides assumed insulated surface areas and corresponding deemed savings values for standard 
tank insulation blankest 

Water 
Heater Si/c 

(Gal) 
Height 

(Inches)* 
Diameter 
(Inches)* 

Surface Area 
of Cylinder 

(f t 2 ) 

Surface 
Area of 

Accessed 
Areas (f t 1 )** 

Surface are 
of Cylinder 

minus 
Accessed 

Areas (f t 1 ) 

R-10 
Wrap 

Annual 
Savings 

(MMBtu) 

R-19 
Wrap 

Annual 
Savings 

(MMBtu) 

30 60 16 20.9 0.4 20.5 1.6 2.3 

40 61 16.5 22.0 0.4 21.5 1.6 2.4 

50 53 18 20.8 0.4 20.4 1.5 2.3 

66 58 20 25.3 0.4 24.9 1.9 2.8 

80 58 22 27.8 0.4 27.4 2.1 3.1 
* From New York Standard Approach for Estimating Energy Savings from Energ\> Efficiency Programs 
(October 15, 20 W). Page 9S 
** Assuming square access area with 4 " square and 2 " clearance on each side 

Electric Savings Algorithms 

' 0 Calculated using the base conductive heat loss co-efficient and surliicc areas from: New York Shmdard Approach far 
Estimating Energy Savings from Energy Efficiency Programs (October 15,2010). Page 98 
'y> Assumed to be in unconditioned space, ambient temperature assumption based on: 
htlp://lwf.ncdc.noaa.gov/img/dociimcnllibrary/elim81siipp3/tcmp]]or]iialjiircs.jpg 
1 , 5 See assumption for low flow showcrhead. 
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This measure is assumed lo be installed only on a naiural gas fired hot water healing systems, so there are no cleclric 
savings associated wilh this measure. 

Free ri de rsh i p/Sp i I lo vc r 

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 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 arc no O&M cost differences between lhc efficient and baseline equipment. 

'* Northeast Energy Efficiency Partnerships. Mid-Atlantic Technical Reference Manual (Version I.I). October 2010 
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- Low Income Retrofit Market 
A. Space Heating End Use 

1) Efficient Space Heating System 

Unique Measure Codc(s): TBD 
DralUiate: 4/13/11 
EfTcclivc dale: TBD 
End date: TBD 

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

Definition of Baseline Condition 
The efficiency levels (AFUE) of existing and functioning gas-fired furnaces or boilers. If the manufacturer's rated 
AFUE is available use it in the savings calcttlations. If the manufacturer's rated AFUE is not available, then 
calculate the existing heating system AFUE by multiplying the measured Steady State Efficiency by the appropriate 
multipliers in the following tabic: 

Distribution 'type System Type Default Multiplier 

Air Forced Air 1.0 
Gravity Feed 0.8 

Freestanding Heater 0.95 

Floor Furnace 0.9 

Wall Furnace 0.85 

Water Force Circulation (high mass) 0.85 

Force Circulation (low mass) 0.9 

Gravity Feed 0.85 

Steam 0.75 
Source: Building Performance Institute, Technical Standards for the Heating Professional, Revision 11/20/07, p.6. 

Definition of Efficient Condition 

The installed gas furnace or boiler must have an AFUE greater than the baseline condition. 

Gas Savings Algorithms 

MMBtu savings are realized due to the increase in AFUE of the new equipment. MMBtu savings vary by equipment 
type due to differences in model-specific baseline AFUE and high efficiency AFUE percentages. Savings arc 
calculated from the baseline existing unit to the installed efficient unit. Annual Gas Savings (MMBtu) = HeatingUse x 

/ AFUSBase 

1 -
AFUEBff 

Where: 
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HcatingUsc = Annual heating use (MMBtu/yr) from weather normalized usage analysis of customer 
billing data from prc-trcatmcnt period. Sec description below. 

AFUEHUSC = Efficiency of existing baseline equipment (Annual Fuel Utilization Efficiency) 

AFUEj:|j- = Efficiency of new efficient equipment 

Heating Use weather normalization methods (HcatingUsc): 

Method 1: Use a linear regression model of use/day as a function of HDD63f,7/day to estimate heating slope 
(MMbtu/HDD63) and baseload daily use (MMBtu/day) with an annual MDD63 of 4033W1 to calculate annual heating 
load. 

Method 2: Calculate baseload (MMBtu/day) as (he third lowest MMBtu/day bill for (he analysis year. Then 
calculate raw heating use as the sum of monthly billed use minus the - baseload * sum(monthly bill elapsed days), 
then calculate weather adjusted heating use as raw heating use * (4033/HDD63actual). 

Electric Savings Algorithms 

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

Energy Savings 
AkWh = 700 kWh 

Demand Savings 
AkW=0kW 

Where: 
AkWh = Gross customer annual kWh savings for the measure. Based on 500 kWh heating 

season plus 200 kWh cooling season. 

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

Freeridership/Spillover 
Until studies have been performed to determine the free ridcrship and spillover, the values arc assumed to be zero. 

Equipment Type Free Ridership Spillover 
Gas Furnace 0% 0% 

Gas Furnace with ECM Fan 0% 0% 

Gas Boiler 0% 0% 

f' 7 I leating degree days arc calculated using base 630F which was selected based on variable-base degree day regressions of 
billing data from CWP participants over the past several years. This value is higher than found for many non-low income 
populations in similar climates and likely reflects the low efficiency of the low income housing stock and also the targeting of 
high users by CWP. The use of this HDD base eliminates the need for the degree day correction factor found in some similar 
calculations that use HDD65. 
"* This value of 4033 HDD63 is the average from NWS data for PHL for the years 2002 Ihrough 2009. 
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Pc i s isle ncc 

Tim persistence lactor is assumed to be one. 

Measure LM'elimes 

Equipment Type Measure Lifetime 

Gas Furnaces 20 

Gas Boilers 25 
Source: Lifetime estimates used by Efficiency Vermont. 

Measure Cost 

Tlit; measure cost is the full cost of installing the efficient equipment, 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 efficient and existing baseline equipment should be accounted for. 

Water Savings 
There arc no water savings for this measure. 

2) Infiltration Reduction 
Unique Measure Code(s): TBD 
Draft date: 4/13/11 
EfTcclivc date: TBD 
End date: TBD 

Measure Description 
This involves decreasing lhc amount of air exchange 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 house in its prc-trcatmcnt condition, with opportunities for infiltration reductions. 

Definition of iLlficient Condition 

Any decrease in infiltration will reduce energy consumption compared to lhc pre-trcatcd house. 

Gas Savings Algorithms 
llDD t x 24 x (CFM50 p r e - CFMS0 p o s l ) 

Annual Gas Savings (MMBtu) = ( 2 1 . 5 x ^ x 1,000,000) 

Where: 
HDD! = Heating degree days at temperature t, where t=630F if no programmable thermostat has 

been installed and t=620F if a programmable ihcrmostat has been installed. From NWS 
data for PHL from 2002-2009, HDD63=4033 and HDD62 = 3820. 

24 = hours/day 

CFM50,iro = CFM50 of building shell leakage as measured by a blower door test before treatment. 
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CFM50 |WS1 = CFM50 ofbuilding shell leakage as measured by a blower door lest after treatment. 

21.5 = factor to convert CFM50 value to Btu/hrF heat loss rate, calculated from hourly 
infiltration modeling'''' 

AFUE = rated AFUE of heating system. Jf no rating is available (hen use the method described in 
the Efficient Space Mealing System section for calculating 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. If the type or existence of air-
conditioning is not known, then assume lhat 83% have air-conditioning and estimate the cooling savings as 83% of a 
house with central air conditioning.7" 

Reduced furnace fan or boiler circulator pump usage is also likely to occur and provide electricity savings during 
both (he heating and cooling seasons. 

Energy Savings 

AkWh = A k W h A l l x , A k W h ( . w 

AkWhAll, = i4iinwn/ Gas Savings (MMIitu) X Auxiliary 

AkWhL^,| = 0 kWh ifhousc has no air conditioning 

= AkWh ( : A C ifhousc has central air conditioning 
= AkWh R A ( : ifhousc has room air conditioning 
= 83% x A k W h C A C i f no information about air conditioner 

CDD X 24^DVAx(CFMSQ p r t ! -CI -MS0 t ) 
AkWh C A ( ; = 

(21.5 X SEER ( : A C X 1 0 0 0 ^ ) 

CDD x 24 x QUA * t- R ( , 0 „, A C x (CFM50 p r e - C F M S O ^ ) 
AkWh R A C 3 ^ rr;-

(21.5 xEF,RRACx\m)~) 

Demand Savings 
AkW = 0 kW ifhousc has no air conditioning 

= A k W C A C ifhousc has central air conditioning 
= AkW R A ( ; ifhousc has room air conditioning 

AkWhr-Ac 

L l L N c o u | 

A k W I w 
AkWRAC = XCFKAC 

LI' l -l'lto,,! RAC 
Where: 

. - ~ a . ~ savings -
' Percentage of houses with air-conditioning from FIA Table ACI.xls for Middle Atlantic region (PA, NY, NJ). From: 

htlp://www.eia.doe.gov/emeii/recs/recs20()5/hc20()5_tablcs/delai I cd_lablcs2005.html 

May I , 2013 Philadelphia Gas Works: EnergySense 



46 

AkWh = gross customer nmiual kWh savings for the measure. 
AkW = gross customer summer load kW savings for the measure. 

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

CDD = Cooling Degree Days (Degrees F * DaysjHDD 

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. 

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

WHHAC - Average Energy Efficiency Ratio of existing room air conditioner 
(Btu/W'hr) (See table below for default values if actual values are not 
available) 

CFCAC = Demand Coincidence Factor for centra/ A C systems (See table below) 

CFRAC = Demand Coincidence Factor for Room AC systems (See table below) 

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

table below) 

EFLHcootRAc = Equivalent Full Load Cooling hours for Room AC (See table below) 

pRoom AC = Adjustment factor to 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 TRM71 

SEERCAC Variable Default values: 

Early Replacement = 10 

Replace on Burnout = 13 

PUC Technical Reference Manual SEERCAC Variable 

Nameplate Contractor Data Gathering 

Variable Default = 9.8 DOE Federal Test Procedure 10 CFR 430, 
Appendix F (Used in ES Calculator for baseline) 

Variable 

Nameplate Contractor Data Gathering 

CFCAC Fixed 0.70 PUC Technical Reference Manual 

7 1 "Stale of Ohio Energy [•ffieieney Technical Reference Manual." prepared for the Public Utilities Comniission of Ohio by 
Vcnnoni Energy Investment Corporation. August 6, 2010. 
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Term Type Value Source 

CFRAC Fixed 0.58 PUC Technical Reference Manual 

F Room. AC Fixed 0.38 Calculated 7 2 

EFLH, CDD and HDD by City 

City 

EFLHcool 

(Hours) 7 3 

1 EFLHcool RAC 

(Hours)?4 

CDD (Base 65) 7 5 HDD (Base 65) 7 6 

Philadelphia 1032 320 1235 4759 

Freeridership/Spillover 
Until studies have been performed to determine the free ridcrship and spillover, the values arc assumed to be zero. 

Measure Free Ridership Spillover 

Inliltration Reduction 0% 0% 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

Measure Measure Lifetime 

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

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

O&M Cost Adjustments 
It is assumed that there arc no O&M cost differences between the efficient and baseline condition, other than energy 
usage. 

Water Savings 
There arc no water savings for this measure. 

3) Roof and Cavity Insulation 

7 2 From PECO baseline study, average home size = 2323 f l 2 , average number of room AC units per home = 2.1. Average Room 
AC capacity = 10,000 BluH per ENERGY S'I'AR Room AC Calculator, which serves 425 It2 (average between 400 and 450 It2 

for 10,000 Btul l unit per ENERGY STAR Room AC sizing chart). F R u o m i A C = (425 l l 2 * 2.1 )/(2323 It2) = 0.38 
7 1 PA 2010 TRM Table 2-1. 
7 4 PA SWE [ntcn'm Approved TRM Protocol - Residential Room AC Retirement 
7 5 Climatography of the United States No. 81. Monthly Station Normals ol'Tempcrature, Precipitation, and I leating and Cooling 
Degree Days 1971-2000, 36 Pennsylvania. NOAA. http://cdo.ncdc.noaa.uov/climatenormals/clim81/PAnorm.pdf 
7" Ibid. 
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Unique Measure Cotle(s): TUD 
DraHdate: 4/13/11 
I-Hectivedatc: TBD 
End date: TBD 

Measure Description 

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

Definition of Baseline Condition 
The baseline is amount of insulation in the house in its prc-trcatmcnt condition. 

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

Gas Savings Algorithms 

HDDt x 24 X ARI-A x f l / f ? - Vp ) 
\ 1 Kjne 1 "post/ Annual Gas Savings (MMBtu) = 

(AFUE X 1,000,000) 

Where: 

HDD, = Heating degree days at temperature t, where 1=63°F if no programmable thermostat 
has been installed and t=620F if a programmable thermostat has been installed77. 

24 = Hours per day 

AREA = Net insulated area in square feet. Estimated at 85% of gross area for cavities. 

Rpre = R value of root7cavity prc-trcatmcnt. Rpre= 5 unless there is existing insulation. 

Rpnsi : = R value of roof/ cavity after insulation is installed. 

AFUE = Rated AFUE of heating system. If no rating is available then use the method 
described in the Efficient Space Heating System section for calculating the AFUE. 
The AFUE of replacement equipment should be used if the heating system 
replacement precedes the air sealing 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 estimate the cooling savings as 83%) of a 
house with central air conditioning.71* 

Reduced furnace fan or boiler circulator pump usage is also likely to occur and provide electricity savings during 
both the heating and cooling seasons. 

Energy Savings 
AkWh = AkWI i A „ ( +AkWhcu 0 , 

AkWliAllx = Annual Gas Savings (MMBtu) x Auxiliary 

7 7 From NWS data for PHL from 2002-2009,1 IDD63=4033 and HDD62 = 3820 
^ Percentage of houses with air-conditioning from EIA Table ACI.xls for Middle Atlantic region (PA, NV. NJ). From: 
I)tlp://www.cia.doe.gov/cmeu/rccs/rccs2005/lic2005_(ablcs/dctailcd_tables2005.html 
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AkWhcw = 0 kWh ifhousc has no air conditioning 
= A k W h C A ( ; ifhousc has central air conditioning 
= A k W h R A C ifhousc has room air conditioning 
= 83% x A k W h ( - A C i f no information about air conditioner 

C D D x 2 4 ~ x D U A 
dav 

A k W l i C A C = 3- T j -
S I ; ; I : ; K C A C X I O O O ^ 

hr 

/ I I \ 
AREA X 

\Rpri. RpostJ 

r i i \ 
AREA x 

\Rprc RpostJ 

Where: 

A k W h R A C = 1 s? x 
B B ] i R A ( : x i ( ) 0 0 w 

Demand Savings 
AkW = 0 kW ifhousc has no air conditioning 

= A k W ( ; A C ifhousc lias central air conditioning 
= A k W R A C ifhousc has room air conditioning 

A k W h c v c 

AkW(:AC

 = m n XWCAC 
hi u-\Ciml 

A k W h R . c 

A k W S A C = m „ ^ C I - R A { ; 

AkWh = gross customer annual kWh savings for the measure. 

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

Auxiliary - Heating system auxiliary usage per MMBTU consumption (5.02 From 

Vermont Technical Reference Manual) 

CDD = Cooling Degree Days (Degrees F * Days jHDD 

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 Energy Efficiency Ratio of existing home central air 

conditioner (Btu/W'hr) (See table below for default values if actual values 

are not available) 

EKRRAC = Average Energy Efficiency Ratio of existing room air conditioner 

(Btu/W'hr) (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) 

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

table below) 

EFLHCOOIRAC = Equivalent Full Load Cooling hours for Room AC (See table below) 
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Room AC = Adjustment factor to 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 7 9 

SEERCAC Variable Default values: 

Early Replacement = 10 

Replace on Burnout = 13 

PUC Technical Reference Manual SEERCAC Variable 

Nameplate Contractor Data Gathering 

EKRRAC Variable Default = 9.8 DOE Federal Test Procedure 10 CFR 430, 
Appendix F (Used in ES Calculator for baseline) 

EKRRAC Variable 

Nameplate Contractor Data Gathering 

CFCAC Fixed 0.70 PUC Technical Reference Manual 

CFRAC Fixed 0.58 PUC Technical Reference Manual 

FRoom.AC Fixed 0.38 Calculated 8 0 

EFLH, CDD and HDD by City 

City 

EFLHcool 

(Hours) 8 1 

EFLHcool RAC 

:(Hburs) a z 

CDD (Base 6 5 ) " HDD (Base'65) 8 4 

Philadelphia 1032 320 1235 4759 

Freeridership/Spillover 
Until studies have been performed to determine the free ridcrship and spillover, the values arc assumed to be zero. 

Measure Free Ridcrship Spillover 
Insulation 0% 0% 

Persistence 
The persistence factor is assumed to be one. 

7 ' ' "Slate of Ohio linergy Hfficiency Technical Reference Manual," prepared for the Public Utilities Commission of Ohio by 
Vermont linergy Investment Corporation. August 6, 2010. 
K r i From PI-CO baseline study, average home size = 2323 It 1, average number of room AC units per home = 2.1. Average Room 
AC capacity = 10.000 BtuH per ENERGY STAR Room AC Calculator, which serves 425 It 2 (average between 400 and 450 l i 2 

for 10.000 Blul 1 unit per ENERGY STAR Room AC sizing chart). \ :

K ^ A C = (425 O2 * 2.1 )/(2323 ft 2 ) = 0.38 
M PA 2010 TRM Tabic 2-1. 
" PA SWE Interim Approved TRM Protocol - Residential Room AC Retirement 
8 1 Climatography oflhe United Stales No. 81. Monthly Station Nomials of Temperature. Precipitation, and Healing and Cooling 
Degree Days 1971-2000, 36 Pennsylvania. NOAA. http://cdo.ncdc.noaa^ov/climalcnornials/clim8l/PAnorn).ndl' 

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. 

O&M Cost Adjustments 

It is assumed that there arc 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 
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 each temperature setting change requires human intervention. 

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

Annual Gas Savings (MMBtu) - HeatingUse x ( l - n D D & 2 / H D p } = HeatingUse x 0.053 

= 1.53 MMBtu 

Where: 

HcatingUsc = Annual heating use (MMBtu/yr) from weather normalized usage analysis of customer 
billing data from prc-trcatmcnt period (see description under heating system 
replacement). If thermostat measure is performed after shell measures of insulation 
or air scaling, then subtract the projected savings from those measures from the pre 
retrofit heating use. 

HDD W = 3820 

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. 

H D D M = 4033 

The annual healing degree days based on 630F, 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 1.0oF for thermostat installations. Multiple impact evaluations have also found heating 
savings averaging about 5%-6% from thermostat installations. These two findings arc consistent with each other and 
indicate an estimated average impact based on employing the approach from past CWP contractors to targeting 
customers and selecting homes to receive thermostats and the savings opportunities and compliance rales achieved. 
The savings may not be accurate when applied to different populations in different ways. 

Electric Savings Algorithms 

If the type of air conditioning is known, then use the appropriate algorithm below. I f the type or existence of air-
conditioning is not known, then assume that 83% have air-conditioning and estimate the cooling savings as 83% of a 
house with central air conditioning.145 

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 arc not accounted for in the following algorithms. 

Energy Savings 
AkWh =AkWh A,„ ^kWhoK-i 

AkWhAux = Annual Gas Savings (MMBtu) x Auxiliary 

AkWhc(H,i = 0 kWh if house has no air conditioning 
= AkWh,;A C ifhousc has central air conditioning 
= 0 ifhousc has room air conditioning 
= 83% x A k W h ^ ; if no information about air conditioner 

/ l 2 . 
AkW)lCAC = CAPC00,, X 

ton 1,000 Wh . ^ gpLjj x Es/,* 

EERcool. x Kffduct 

Demand Savings 
AkW=0kW 

Where: 
AkWh = gross customer annual kWh savings for the measure. 
AkW = gross customer summer load kW savings for the measure. 
CAPCOOL = capacity of the air conditioning unit in tons, based on nameplate 

capacity (see table below) 

^ Percentage of houses with air-conditioning from FIATablcACl.xls for Middle Atlantic region (PA. NY, NJ). From: 
littp:/Av ww. eia.doe.gov/emcu/recs/rccs2005/lic2005jablcs/dctai I cd_tables2005.html 
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= Seasonally averaged efficiency rating of the baseline unit. (see table 

below) 

= duct system efficiency (see table below) 

= energy savings factor for cooling and heating, respectively (see table 

below) 

= 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: Cooling = 10 SEER 

Default; Healing = 1.0 (electric furnace COP) 

2 

Effduci 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. 

freer ide rsh ip/Sp illo ver 
Until studies have been perfonned to determine the lice ridcrship and spillover, the values are assumed to be zero. 

Equipment Type Free Ridcrship Spillover 
Programmable Thermostat 0% 0% 

Persistence 
The persistence factor is assumed to be one. 
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Measure Lifetimes 

Equipment Type Measure Lifetime 

Programmable Thermostat 15 
Source: New Jersey Clean IZncrgy Program Protocols (December 2009). 

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

O & M Cost Adjustments 

It is assumed that there arc no O&M cost differences between the efficient and baseline equipment. 

Water Savings 
There are no water savings for this measure. 

5) Duct Work Insulation 

Unique Measure Codc(s): TBD 
Draft date: 7/28/11 
Effective date: TBD 
End date: TBD 

Measure Description 

This measure relates to installing insulation on ducts 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 i l . 

Nil fund Gas Savings Algorithms 
^HeatLoss(Thbast,) - HeatLoss(Thcfr)} 

Where: 

>lnnufl/ Gas Savings (MMBtu) = Length x ^ > < 

Length = Number oflinear feet of duct work insulated 

Th|,;,sc = Thickness of base condition insulation (inches) 

Thhir = Thickness of efficient condition insulation (inches) 

HcatLoss(x) = Meat loss through duct work as a function of insulation thickness x (Btu/ft /yr) 

AFUE = Rated AFUE of heating system. If no rating is available then use the method 
described in the Efficient Space Heating System section for calculating the AFUE. 
The AFUE of replacement equipment should be used if the heating system 
replacement precedes the duct work insulation. 
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"HcatLoss(x)" can be round using die following lookup table. 

Insulation 
Thickness (inches) 

Heat Loss 
(Btu/ft/yr 

Bare 1,120,000 

0.25 339.500 

0.5 205,300 

0.75 190,700 

1 128,300 

1.5 93,970 

? 74,370 

2.5 61,620 

3 52,650 

3.5 45,990 

4 40,830 

This (able was calculated using the North American Insulation Man u lac hirers Association's (NAIMA) 312 Plus 4.0 
Insulation Thickness Computer Program. The following assumptions were used. 

Item Description 

Calculation Type 

Geometry Description 

System Units 

Bare Surface Omittance 

Process Temperature 

Ave. Ambient Temperature 

Ave. Wind Speed 

Relative Humidity 

Dew Point 

Condensation Control Thickness 

flours Per Year 

Outer Jacket Material 

Outer Surface Emittancc 

Insulation Layer 1 

Duct Horiz Dimension 

Duct Vert Dimension 

bare duct 

Heat Loss Per Year Report 

Steel Duct - Rectangular Horz. 

ASTM C585 

0.8 

140 0F 

41.8 0F f f ( ' 

0 mph 

N/A 

N/A 

N/A 

2000" 

Aluminum, oxidized, in service 

0.1 

Duct Wrap, 1.0 pound per cubic foot, 
C1290, 
12 in. 

8 in. 

Electric Savings Algorithms 
No electric savings arc currently claimed for this measure. 

^ 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 of2.000- 2,500 winter heating load hours from Air-conditioning and Refrigeration Institute. 
lutp://www.waterfurnacc.ca/EngiiKcr/Mise%20Refercnces/ARl%20Cooling%20&%20llcating%20Load%20IIours% 
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rreeridcrship/Spillover 

Until studies have been perfonned to determine the free ridership and spillover, the values arc assumed to be zero. 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

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 
It is assumed that there arc no O&M cost differences between the efficient and baseline equipment. 

6) Heating Pipe Insulation 
Unique Measure Codc(s): TBD 
Di-afldatc: 7/28/11 
EfTcctivcdatc: TBD 
l-nd date: TBD 

Measure Description 

This measure relates to installing insulation on steam pipes used for space heating. 

Definition of Baseline Condition 

The baseline 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 already on the pipe. 

Water Savings Algorithms 

This measure has no water savings associated with it. 

Natural Gas Savings Algorithms 
(j-lea.tLoss(Thbase) — HeatLoss^Th,^^ 

Annual Gas Savings (MMBtu) = Length x 
AFUE x 1,000,000 

Wht 

Length = Number of linear feet of steam pipe insulated 

Thbasc ^ Thickness of base condition insulation (inches) 

Thhir =* Thickness of efficient condition insulation (inches) 

HcatLoss(x) = Heat loss through steam pipe as a function of insulation thickness x (Btu/ft /yr) 

AFUE = Rated AFUE of healing system. If no rating is available then use the method 
described in the Efficient Space Heating System scclion for calculating lhc AFUE. 
The AFUE of replacement equipment should be used if lhc heating system 
replacement precedes the duct work insulation. 

m NYSERDA Home Perfonnance wilh Energy Star 
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"McatLosstx)" can be tbund using lhc following lookup tabic. 

Insulation 
Thickness (inches) 

Heat Loss 
(Btu/ft/yr 

Bare 2,006,040 

1 413,822 

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 

Calculation Type 

Geometry Description 

System Units 

Bare Surface Omittance 

Nominal Pipe Size 

Process Temperature 

Ave. Ambient Temperature 

Ave. Wind Speed 

Relative Humidity 

Dew Point 

Personnel Protection Thickness 

Outer Jacket Material 

Outer Surface Emittancc 

Insulation Layer I 

Electric Savings Algorithms 
There arc no electric savings associated with this measure. 

steam pipe insulation 

Personnel Protection Report 

Steel Pipe - Horizontal 

ASTM C585 

0.8 

2 in. 

212 0F 

60 DF t i'' 

0 mph 

N/A 

N/A 

Bare 

Iron or Steel 

0.8 

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

Freeridership/Spillover 

Until studies have been performed to determine the free ridcrship and spillover, the values arc assumed to be zero. 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 
The measure life is assumed to be 20 years'". 

' Temperature of unconditioned basement. 
1 NYSERDA I lome 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 arc no O&M cost differences between the efficient and baseline equipment. 
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B. Domestic Hot Water End Use 

7) Low Flow Showerhead 
Unique Measure Codc(s): TBD 
Draft date; 6/8/11 
Eficclivc dale: TBD 
End dale: TBD 

Measure Description 

This measure relates to the installation of a low flow showerhead in a home. This is a retrofit direct install measure. 

Definition of Baseline Condition 

The baseline is the flow rate of the showcrhead being replaced. If this is not available a baseline value of 2.5 GPM 
will be used. 
Definition of Efficient Condition 
The flow rate oflhe efficient 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 9 1. 

Water Savings Algorithms 
The water savings for low flow showcrheads arc due to the reduced amount of water being used per shower. 

IGPM. - GPM. l rS x 2 A g x x 3 6 5 

V GPMbase J 

Where: 

AGalions = . , 
1.6 

AGalions = Gallons ofwatcr saved 
GPM|m t. = Maximum gallons per minute of baseline showerhead. Default = 2.5 

GPM if measured rate is not available92 

GPM,.,/- = Maximum gallons per minute of the efficient showcrhead 
2.48 = Average number of people per household93 

11.6 = Average gallons of water per person per day used for showering91 

365 = Days per year 
1.6 = Average number of showers per home95 

Natural Gas Savings Algorithms 

^ Pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011) 
w The Energy Policy Act of 1992 established the maximum flow rate for showcrheads at 2.5 gallons per minute (GPM) 
l , J Pennsylvania, Census of Population, 2000. 

Most commonly quoted value of gallons ofwatcr used per person per day (including in U.S. Environmental Protection 
Agency's "water sense" documents; http://www.cpa.gov/walcrsense/docs/homc_siippstat508.pd0 
^ Estimate based on review of a number of studies: 

c) Pacific Northwest Laboratory; "Energy Savings from Energy-Efficient Showcrheads: REMP Case Study Results. 
Proposed Evaluation Algorithm, and Program Design Implications" 
http://www.osti.gov/bridgc/purl.cover.jsp:jScssionid=80456l:[-'00AAlJ94DB204E848BAE65l-199?pLirl=/10I85385-
CEkZMk/nativc/ 

d) East Bay Municipal Ulilily District; "Water Conservation Market Penetration Study" 
iMtp://www,ebmiKl.com/sites/defaii(t/files/pdl"s/iiiarkct_peiictration_stiidy_0.pdf 
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Gas energy savings result from avoiding having to heat the saved water due to the efficient showerhead. 

[^Gallons x 83 x cp x (105 - 5 5 ) ] / 1,000,000 
AMMBtu = 

Where: 
AMMBtu = MMBtu of saved natural gas 

8.3 = Constant to convert gallons to pounds (lbs) 
Cp = Average specific heat of water at temperature range (1.00 Btu/lb-0F) 
105 = Assumed temperature ofwatcr coming out of showerhead (degrees 

Fahrenheit) 
55 = Assumed temperature ofwatcr entering house (degrees Fahrenheit)'"' 
REninv = Recovery efficiency of the domestic hot water heater = 75%'J7 

Electric Savings Algorithms 
it is assumed that all low flow showcrheads installed under PGW's ELIRP program arc installed in homes that heat 
water using natural gas. There are no additional electric savings claimed. 

Freeridership/Spillover 

Until studies have been perfonned to determine the free ridcrship and spillover, the values arc assumed (o be zero. 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

The measure life of a low How showcrhead is assumed to be 9 years91*. 

Measure Cost 

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

O&M Cost Adjustments 
It is assumed that there are no O&M cost differences between the efficient and baseline equipment. 8) Low Flow Faucet Aerators 

Unique Measure Codc(s): TBD 
Draft dale: 6/8/11 
ElTcctivcdatc: TBD 
End date: TBD 

Measure Description 
This measure relates to the installation of a low flow faucet aerator in cither a kitchen or bathroom. 

existing units is estimated at 75% by the Northeast Energy Efficiency Partnerships' Mid-Atlantic Technical Reference Manual 
Version I.I (October 2010). 
' ,H Pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011) 

May 1, 2013 Philadelphia Gas Works: EnergySense 



Definition of Baseline Condition 
The baseline is the flow rate of the existing faucet. If this is nol available, it is generally assumed thai a faucet will 
already have a standard faucet aerator using 2.2 GPM. 

Definition of Efficient Condition 
The efficient condilion is a faucet aerator that has a flow rale lower than lhc baseline condition. I f Ihis value is not 
available than the How rate is assumed to be 1.5 GPM'W. 

Water Savings Algorithms 
The water savings for (ow flow faucet aerators arc due to the reduced amount of water being used per minute that 
flows down the drain (instead of being collected in the sink). 

AGalions = 
3.5 

Where: 
AGalions — Gallons of water saved 

GPA'thts* = Gallons per minute of baseline showcrhead = 2.2 GMP 1 0 0 

GPM,.,)- = Gallons per minute of the efficient showerhead 
2.48 = Average number of people per household"" 
10.9 = Average gallons per day used by faucet'"2 

365 = Days per year 
50% = Drain rate, the percentage of water flowing down the drain1""1 

3.5 = Average Number of Faucets per home101 

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

\AGallons x 8.3 x c„ x 251/1,000,000 

RE. 

Where: 

omv 

AMMBtu = MMBtu of saved natural gas 
8.3 = Constant to convert gallons to pounds (lbs) 
cf/ = Average specific heat ofwatcr at temperature range (1.00 Btii/lb-0F) 
25 = The difference between the temperature of the water entering the 

house and the temperature leaving the faucet (degrees Fahrenheit).1"5 

REimr - Recovery efficiency of the domestic hot water heater = 75%""' 

''g Pennsylvania Public Utiliiy Commission Act 129 TecbnicaJ Reference Manual (June 2[)1 ]) 
, 0 0 Public Service Commission of Wisconsin Focus on Fncrgy Fvaluation Default Deemed Savings Review. June 2008. 
littp://vvww.tbcusonenergy.conVfiles/Document_Managc]iient_Sysleni/Hvaluation/accsdeeinedsavingsreview_evaluati 
df 
,"1 Pennsylvania, Census of Population, 2000. 
m Most commonly quoted value of gallons of water used per person per day (including in U.S. Environmental Protection 
Agency's "water sense" documents; http://www.epa.gov/walcrscnse/docs/lionic_suppstat508.pdf) 
m Estimate consistent with Ontario Energy Board. "Measures and Assumptions for Demand Side 
Managcmenl Planning." 
1 1 M East Bay Municipal Utility District: "Water Conservation Market Penetration Study" 
hltp://www.cbmud.com/siles/deliHilt/t]lcs/pdfs/niarket_penctration_study_0.pdf 
," 5 Pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011) 
1 See assumption for low How .shower head. 
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Electric Savings Algorithms 
It is assumed that al) faucet aerators installed under PGW's ELIRP program are installed in homes that heal water 
using natural gas. There are no additional electric savings claimed. 

Freeridership/Spillover 

Until studies have been performed to determine the free ridcrship and spillover, the values arc assumed to be zero. 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

The measure life of a faucet aerator is assumed lo be 12 years"17. 

Measure Cost 

The measure cost is the actual cost of installing the new faucet aerator, both materials and labor. 

O&M Cost Adjustments 
It is assumed that there are no O&M cost differences between the efficient and baseline equipment. 9) Efficient Natural Gas Water Heater 

Unique Measure Codc(s): TBD 
Draft date: 6/21/11 
Effective date: TBD 
End date: TBD 

Measure Description 

This measure relates to an efficient natural gas water heater. 

Definition of Baseline Condition 

The baseline is the energy factor (EF) of the existing water heater. If possible, the EF of the existing water heater 
should be used. If the EF of the existing water heater is unknown, 0.575 should be used""1. 
Definition of Efficient Condition 

The efficient 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 

MMBtu savings arc realized due lo the increase in efficiency factor (EF) of the new equipment, MMBtu savings 
vary by equipment type due to differences in model specific baseline EF and high efficiency EF percentages. 
Savings arc calculated from the baseline new unit to the installed efficient unit. The following formula for gas 
savings is based on the DOE test procedure for water heaters. 

AMMBtu = 
- F J — ) x 41,045 x 365 

\1111 base n ' ' e f f J 

1,000,000 

1117 Pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011) 
m From Mass Save '"Massachusetts Technical Reference Manual for Estimating Savings from Energy Efficiency Measures: 
2011 Program Year- Plan Version." October 2010. Page 242. 
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Where: 
EFhiw = linergy Factor of baseline water heater 
EF,.//- = Energy Factor of efficient water heater 
41,045 = Factor used in DOE test procedure algorithm 
365 = Days in the year 

Electric Savings Algorithms 
It is assumed that all faucet aerators installed under PGW's ELIRP program arc installed in homes that heal water 
using natural gas water. There are no additional electric savings claimed. 

Freeridership/Spillover 

Until studies have been performed to determine the free ridcrship and spillover, the values arc assumed to be zero. 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

The measure life of a natural gas water heater is assumed to be 15 years 

Measure Cost 

In a natural replacement scenario, lhc cost is the incremental cost of the efficient equipment over the baseline 
equipment. In a rclroflt scenario, the measure cost is full equipment and labor costs. 
O & M Cost Adjustments 
It is assumed that there arc no O&M cost differences between the efficient and baseline equipment. 

10) Hot Water Heater Tank Temperature Turn-down 
Unique Measure Codc(s): TBD 
Drafidate: 6/21/11 
ElTcctivcdatc: TBD 
End date: TBD 

Measure Description 
This measure relates to lowering the thermostat setting on a naiural gas hot water heater to 120" F, if the temperature 
is set higher. 

Definition of Baseline Condition 

The baseline is the temperature setting of the existing water heater, usually above 135" F 

Definition of Efficient Condition 

The efficient condition is the new setting point for the hot water heater, 120" F. 

Water Savings Algorithms 

No water savings have been defined for this measure. 

Natural Gas Savings Algorithms 

MMBtu savings arise from lower temperature setting that reduces the standby heat losses required to maintain the 
lanks temperature setting. 

m DEER values, updated October 10, 2008 
http://www.deerc.sotirccs.com/decr0911 planning/downloads/EULJ>ummary_l 0-l-08.xls 
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AMMBtu = 

Area x [ T b a s e ~ T e f f ) 8,76" 
RDHW X 1.000,000 

RE DHW 

Where: 
AMMBtu 

Area 

RDHW 
8,760 
RE ntw 
1,000,000 

MMBtu of saved gas per year 
Surface area of hot water heater (ft") 
Original temperature inside the tank ("F) = Assume 135 "F if no olhcr 
information provided 
New temperature inside the tank ("F) = Assume 120" F if no other 
information provided 
R-valuc oflhe hoi water heater (h "F iWBtu) = 5.0"" 
Number of hours in a year 
Recovery efficiency of the domestic hot water heater = 75%'" 
Btu to MMBtu 

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

Water Heater 
Size (Gal) 

Height 
(Inches)* 

Diameter 
(Inches)* 

Total 
Surface 

Area (ft1) 

Annual 
Savings 

(MMBtu) 

30 60 16 29.7 1.04 

40 61 16.5 31.3 1.10 

50 53 18 31.9 1.12 

66 58 20 39.0 1.37 

80 58 22 44.4 1.56 

* From New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs (October 
IS. 2010). Page 98 

Electric Savings Algorithms 

There arc no electric savings associated with this measure. 

Freeridership/Spillover 

Until studies have been performed to determine the free ridcrship and spillover, lhc values are assumed to be zero. 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

The measure life of a natural gas water heater is assumed to be 2 years"2. 

Measure Cost 
In a natural replacement scenario, the cost is the incremental cost of the efficient equipmcnl over lhc baseline 
equipment. In a retrofit scenario, the measure cost is full equipmcnl and labor costs. 

1" 1 Calculated using the base conductive heat loss co-efficient and surface areas from: New York Stamtard Approach far 
Estimating Energy Savings from Energy Efficiency Programs (October 15, 2010). Page 98 
1 1 1 Sec assumption for low How showerhead. 
1 1 3 Page 410. Vermont Technical Reference Manual and New Jersey Clean Energy Program Protocols 
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O & M Cost Adjustments 
It is assumed that there are no O&M cost differences between the efficient and baseline equipment. 

11) Repair Hot Water Leaks/Plumbing Repairs 

Unique Measure Codc(s): TBD 
Drafidate: 6/8/11 
EITcclivedatc: TBD 
End 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 ofwatcr leaking from the hot water 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 due to the leak. The following table provides the deemed water 
savings values for the most common types of leaks. 

Leak Type Amount per Minute Callous per Day 
Slow Steady Drip 100 drips 14.4* 
Fast Drip 200 drips 28.8* 
Small Stream 1 cup (8 fl oz) 89.28 

Natural Gas Savings Algorithms 
Gas savings result from the avoided energy used to heat the water wasted from the leak. 

AMMBtu = 
[AGalions x 8.3 x cp x ( 1 2 0 - 55)] / 1,000,000 

RE, DHW 

Where: 
AMMBtu 

8.3 
CP 
120 

55 
REpiiii' 

MMBtu of saved natural gas 
Constant to convert gallons to pounds (lbs) 
Average specific heat ofwatcr at temperature range (1.00 Btu/lb0F) 
Assumed temperature of hot water as it leaves the water heater and 
travels through the pipes. 
Assumed temperature of water entering house (degrees Fahrenheit)"4 

= Recovery efficiency of the domestic hot water heater = 75% 115 

""1 Figures provided to North Carolina's Dare County Water Department by the North Carolina Rural Water Association: 
hlln://www.darenc.com/vvater/Oihsts/WlrLoss.htni (accessed June 23, 2011) 
1 1 , 1 A good approximation of annual average water main tcmpcralurc is the average annual ambient air temperature. Average 
water main temperature = 55° F bused on: hltp://lwf.ncdc.noaa.gov/img/docunientlibrary/clim81supp3/tcmpnomial_hires.jpg 
1 1 5 Sec assumption for low How showcrhead. 

May 1,2013 Philadelphia Gas Works: EnergySense 



66 

The following lable provides deemed gas savings values based on the deemed water 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 waler. There arc no additional 
electric savings claimed. 

Freeridership/Spillover 

Until studies have been performed to determine the free ridcrship and spillover, the values arc 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 lhat 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 that there are no O&M cost differences between the efficient and baseline equipment. 

12) DHW Pipe Insulation 
Unique Measure Codc(s): TBD 
Drafidate: 7/28/11 
!• ffective 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 hot water pipe. 

Definition of Efficient Condition 
The efficient condition is any insulation thicker than that already on the hot water pipe. 
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Waler Savings Algorithms 

This measure has no waler savings associated with it. 

Natural Gas Savings Algorithms 

Annual Gas Savings (MMBtu) = Length x 
^IleatLoss(Th h a s e) — //ea£J!,oss(7 ,/icyy)^ 

R t i D 1 , w x 1,000,000 

Where: 

Length = Number oflinear feel of steam pipe insulated 

Thhaw = Thickness of base condition insulation (inches) 

Thhtr = Thickness of efficient condition insulation (inches) 

HeatLoss(x) = Meat loss through hot water pipe as a function of insulation thickness x (Btu/ft /yr) 

REumv = Recovery efficiency of the hot water heater = 75%'"' 

TlcatLoss(x)" can be found using the following lookup tabic. 

Insulation 
Thickness (inches) 

Heat Loss 
(Btu/ft/yr 

Bare 267,881 

3/8" 99,076 

1/2" 86,636 

5/8" 75,073 

3/4" 71,482 

7/8" 66,488 

1" 62,722 

1 1/2" 51,509 

2" 45,815 

2 1/2" 40,208 

3" 37,843 

This table was calculated using the North American Insulation Manufacturers Association's (NAIMA) 3IZ Plus 4.0 
Insulation Thickness Computer Program. The following assumptions were used. 

Item Description 

Calculation Type 

Geometry Description 

System Units 

Bare Surface Emittancc 

Nominal Pipe Size 

Process Temperature 

DHW pipe insulation 

Personnel Protection Report 

Copper Pipe - Horizontal 

ASTM C585 

0.6 

0.5 in. 

130 0F 

See assumption for low flow showerhead. 
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Ave. Ambient Temperature = 60 0F 

Ave. Wind Speed = 0 mph 

Relative Humidity = N/A 

Dew Point = N/A 

Personnel Protection Thickness = Bare 

Outer Jacket Material = Copper 

Outer Surface Emittancc = 0.6 

Insulation Layer I = Polystyrene PIPE, Type XIII , C578-07, Varied 

Electric Savings Algorithms 

There arc no electric savings associated with this measure. 

Freeridership/Spillover 

Until studies have been performed to determine the free ridcrship 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"7. 

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 arc no O&M cost differences between the efficient and baseline equipment. 

13) Hot Water Storage Tank Wrap 

Unique Measure Codc(s): TBD 
Draft date: 6/8/11 
ElTcctivcdatc: 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 technical 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 healer insulation wraps shall not be installed where forbidden by the manufacturer's instructions found on the 
nameplate.""14 

Definition of Baseline Condition 
The baseline is the hot water heater lank without lhc insulating blanket. 

1 1 7 NYSERDA Home Performance with Energy Star 
m Building Performance Institute, Inc. Tedwiccil Standards for the Heating Professional. Revised 11/20/07. Page 12. 
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Definition of Efficient Condition 
The cfficicnl condition is the hot water heater tank with the insulating blanket. 

Water Savings Algorithms 
There are no water savings due to this measure. 

Natural Gas Savings Algorithms 
Gas energy savings result from the reduction in standby losses. 

AMMBtu = 
Rtz-^ii) x Area x (Tte"k ~ Tt"ttb} x wm; 

8,760 
000 

HE DIIW 

Where; 
AMMBtu 

Kit 

Area 

8,760 

1,000,000 

MMBtu of saved gas per year 
R-valuc of the hot water heater with the insulating blanket (h "F 
ft2/Btu) 
Original R-valuc of the hot waler heater (h "F ft2/Btu) = 5.0"'' unless 
olhcr information provided 
Surface area of the hot water heater covered by the insulating blanket 

(rt2) 
Temperature inside the tank ("F) = Assume 120 "F it no other 
information provided 
Temperature outside the tank ("F) = 55 "F12" 
Number of hours in a year 
Recovery efficiency of the domestic hot water heater = 75%121 

Btu to MMBtu 

The following tabic provides assumed insulated surface areas and corresponding deemed savings values for standard 
tank insulation blankest 

Water 
Heater Size 

(Gal) 
Height 

(Inches)* 
Diameter 
(Inches)* 

Surface Area 
of Cylinder 

(f t 1 ) 

Surface 
Area of 

Accessed 
Areas (f t 2 )** 

Surface are 
of Cylinder 

minus 
Accessed 

Areas (ft 2 ) 

R-10 
Wrap 

Annual 
Savings 

(MMBtu) 

R-19 
Wrap 

Annual 
Savings 

(MMBtu) 

30 60 16 20.9 0.4 20.5 1.6 2.3 

40 61 16,5 22.0 0.4 21.5 1.6 2.4 

50 53 18 20.8 0.4 20.4 1.5 2.3 

66 58 20 25.3 0.4 24.9 1.9 2.8 

80 58 22 27.8 0.4 27.4 2.1 3.1 
* From New York Stamiard Approach for Estimating Energy Savings from Energy Efficiency Programs 
(October 15. 2010). Page 98 

** Assuming square access area with 4 " square and 2 " clearance on each side 

Electrie Savings Algorithms 

1 i q Calculated using the base conductive heat loss eo-efllcicnt and surface areas from: New York Staiulcml Approach for 
Estimating Energy Savings from Energy Efficiency Programs (October 15, 2010). Page 98 
1 2 ( 1 Assumed to be in unconditioned space, ambient temperature assumption based on: 
http://l\vf.ncdc.noaa.gov/inig/dociimenllibrary/clim81siipp3/tcmpnormal_liircs.jpg 
1 2 1 Sec assumption for low How 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 electric 
savings associated with this measure. 

Frceridership/Spillovei-

Until studies have been performed to determine the free ridership and spillover, the values arc assumed to be zero. 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

The measure life is assumed to be 5 years'22. 

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 arc no O&M cost differences between the efficient and baseline equipment. 

1 2 2 Northeast linergy Hfficiency Partnerships. Mid-Atlantic Technical Reference Manual (Version I.I), October 2010 
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V. Non-Residential Time of Replacement 
Market 

A. Space Heating End Use 

1) Efficient Space Heating System 

Unique Measure Codc(s): TBD 
Draft dale: 4/27/12 
EITcctivc date: TBD 
End date: TBD 

Mensure Description 
This measure applies to non-rcsidcntial-sizcd (>300MBH) gas boilers purchased at the time of natural replacement. 
A qualifying 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 
are shown in the following tabic. 

Equipment Type Baseline Thermal Efficiencv 

Gas Boiler 80% 

Definition of Efficient Condition 
The installed gas boiler must have a Thermal Efficiency greater than that shown in the tabic below. Efficient model 
minimum Thermal Efficiency requirements arc detailed below. 

Equipment Type Minimum Thermal Efficiency 

Gas Boiler Tier 1 90% 

Gas Boiler Tier 2 85% 

Gas Savings Algorithms 
MMBtu savings arc realized due to the increase in Thermal Efficiency of the new equipment. MMBtu savings vary 
by equipment type due to differences in model capacity and Thermal Efficiency percentages. Savings arc calculated 
from the baseline new unit to the installed efficient unit. 

CapacLty0llt 

Annual Gas Savings (MMBtu) = |~QQO x 

1 \ 

TE, 

HDD x 24 4,033 X 24 
F E l H } l e a t = ^ = — = 1,383 

Dt 70 

Where: 

May 1,2013 

Capacityo,,, = Output capacity of equipmcnl to be installed (kBtu/hr) 
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1,000 = Conversion from kIBlu lo MMBlu 
Tll]!.,^ = Thermal IZfllcicney of new baseline equipment 
TE|.;i|- = Thermal Efllcicncy of new equipment 
EFU-IHKH = Equivalent Full Load Healing Hours 
HDD = Base 63° F Heating Degree Days for Philadelphia = ' t ^ 1 2 3 

Dt = Design temperature difference {assume from 0° F to 70° F) 

Electric Savings Algorithms 

Not applicable. 

Freeridership/Spillover 
Until studies have been performed to determine the free ridcrship and spillover, the values arc assumed to be zero. 

Equipment Type Free Ridership Spillover 

Gas Boiler 0% 0% 

Persistence 
The persistence factor is assumed to be one. 

Measure Lifetimes 

Equipment Type Measure Lifetime 

Gas Boilers 25 
Source: Consortium for Energy Efficiency, High Efficiency Commercial Boiler Systems Initiative Description, May 
16, 2011, p. 17. Lifetimes range from 24-35 years. 

Measure Cost 
The measure cost is the incremental cost of the efficient equipment compared to the baseline equipment. The table 
below shows the incremental cost for 85% and 90% Thermal Efficiency (TE) boilers compared to baseline 80% TE 
boilers. The 90% TE boiler costs include the additional installation costs of direct venting required for condensing 
boilers. 

Incremental Cost 
Size 
(kBtu/h) 

85% TE 90% TE 

300-500 $1,005 $3,685 

500-700 $1,765 $4,444 

700-900 $2,524 $5,203 

900-1100 $3,283 $5,962 

1100-1300 $4,042 $6,722 

1300-1500 $4,801 $7,481 

1500-1700 $5,561 $8,240 

1700-2000 $6,510 $9,189 

2000-2200 $7,459 $10,138 

I2.( Based on NCDC ASOS temperature dala for PI IL from 2002 ihrough 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 
Verification Forum, Chaired by the Northeast Energy Efficiency Partnerships, By Navigant Consulting, Inc., 
September 23, 2011, Table 5-16. 

O&M Cost Adjustments 

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

Water Sitvings 
There arc no water savings for this measure. 
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B.Commercial Kitchen End Uses 

2) Commercial Convection Ovens 
Unique Measure Cotie(s): TBD 
Draft dale: 4/30/12 
IZfTcctivc date: TBD 
End date: TBD 

Measure Description 
A general-purpose chamber designed for heating, roasting, or baking food by forcing hot dry air over the surface of 
the food product. The rapidly moving hoi air strips away the layer of cooler air next lo the food and enables the food 
to absorb the heat energy. For the purposes of this specification, convection ovens do not include ovens that have the 
ability to heat the cooking cavity with saturated or superheated steam. Maximum water consumption within the oven 
cavity must not exceed 0.25 gallons/hour. Ovens that include a hold feature are eligible under this specification as 
long as convection is ihe only method used to fully cook the food. 

• Full-Sizc Convection Oven: A convection oven that is able to accept a minimum of live standard full-size 
sheet pans measuring 18 x 26 x 1-inch. 

This docs not cover ovens designed for residential or laboratory applications; hybrid ovens, such as those 
incorporating steam and/or microwave settings in addition to convection; olhcr oven types, as defined in Section 1, 
including combination, conventional or standard, conveyor, slow cook-and-hold, deck, mini-rack, rack, range, rapid 
cook, and rotisscric ovens. 

Definition of Baseline Condition 

Cooking energy efficiency of 30% and Idle Energy Rale of 18,000 Btu/h12'1. 

Definition of Efficient Condition 

Cooking energy efficiency greater than or equal to 44% 1 2 5 and an Idle Energy Rate less than or equal lo 13,000 
Btu/h 
Addilional criteria: 

1) Must be full-size (for gas) 
2) Have been installed in compliance with manufacturer instructions and meeting all applicable local. State, 

and Federal codes and standards; 
3) Arc third-party certified to: 

a. NSF/ANS1 Standard 4, Commercial Cooking, Rcthcrmalization and Powered Hot Food Holding 
and Transport Equipment 

b. ANSI/UL 197, Commercial Electrical Cooking Appliances (electric ovens only) 
c. ANSI Z83.11, Gas Food Service Equipment (gas ovens only) 

All criteria are the same as the ENERGY STAR label. 

Gas Savings Algorithms 
The following shows the expected gas savings from a full-size commercial convection oven meeting the above 
specifications. These savings come from the Energy Star calculator.12'' 

Annual Gas Savings (MMBtu) = 30.60 MMBtu 

124 IT 

125 
ENERGY STAR calculator default input. 
Using ASTM Standard F1496-99 (Reapproved 2005) based on heavy load (potato) cooking test. 

I 3'' http://www.energystar.gov/indc.\.cfm?fuscactioii=find_a_product.showProtluctGroiip&pgw_code=COO 
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Electric Savings Algoritlims 

There arc no electric savings from this measure. 

Energy Savings 
AkWh* =0kWh 

Demand Savings 
AkW=0kW 

Where: 
AkWh 
AkW 

= gross customer annual kWh savings for the measure. 
= gross customer summer load kW savings for the measure. 

Erecridership/Spillover 
Until studies have been performed to determine the free ridership and spillover, the values arc assumed to be zero. 

Equipment Type Erec Ridership Spillover 

Commercial Convection Oven 0% 0% 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

Equipment Type Measure Lifetime 

Commercial Convection Oven 12 
Sources: CA DEER, MA 2011 TRM, ENERGY STAR. 

Measure Cost 

The measure cost is the incremental cost of the efficient equipment compared to new baseline equipment. The 
incremental cost is S600. ,27 

O&M Cost Adjustments 

It is assumed lhat there arc no O&M cost differences between the efficient and baseline equipment. 

Water Savings 
There arc no water savings for this measure. 

1 2 7 Focus On Energy 2009 Incremental Cost Study. 
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3) Commercial Gas Fryer 
Uim|iic Measure Code(s): TBD 
Drafidate: 4/30/12 
EfTeetivcdatc: TBD 
End date: TBD 

Measure Description 
An appliance, including a cooking vessel, in which oil is placed to such a depth that the cooking food is essentially 
.supported by displacement of the cooking fluid rather than by lhc bottom of the vessel. I leal is delivered to the 
cooking fluid by heat transfer from gas burners Ihrough cither the walls of the fryer or through tubes passing through 
the cooking fluid. 

» Standard Fryer: A fryer 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 Energy EITiciency 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: 

• 9,000 Btu/h for Standard Fryer 
• 12,000 Blu/h for Large Vat Fryer 

All criteria are the same as the ENERGY STAR label. 

Gas Savings Algorithms 
The following shows the expected gas savings from Energy Star commercial fryers meeting the above 
specifications. These savings come from the Energy Star calculator.121* 

Standard Fryer: 
Annual Gas Savings (MMBtu) = 50.50 MMBtu 

Large Vat Fryer: 
Annual Gas Savings (MMBtu) = 79.50 MMBtu 

Electric Savings Algorithms 

There are no electric savings from this measure. 

Energy Savings 
AkWh = 0 kWh 

Demand Savings 
AkW=0kW 

, 2 I < ht|p://w\v\v.eiKTgystar.gov/iiuiex.cfin?fuseaclion=find_a_product.showProcluclGroup&pgw_code=COO 
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Wh 
AkWh 
AkW 

= gross customer annual kWh savings for the measure. 
= gross customer summer load kW savings for the measure. 

Freeridership/Spillover 
Until studies have been performed to determine the free ridcrship and spillover, the values arc assumed lo be zero. 

Equipment Type Free Ridership Spillover 

Commercial Convection Oven 0% 0% 

Persistence 

The persistence factor is assumed lo be one. 

Measure Lifetimes 

Equipment Type Measure Lifetime 

Commercial Fryer 12 
Sources: CA Dl-I-R, MA 2011 TRM, ENERGY STAR. 

Measure Cost 
The measure cost is the incremental cost of the efficient equipment compared to new baseline equipment. The 
incremcnlal cost is SI,35 I for standard fryers and $2,000 for large vat fryers.12'' 

O&M Cost Adjustments 

It is assumed that there arc no O&M cost differences between the efficient and baseline equipment. 

Water Savings 
There arc no water savings for this measure. 

1 2 0 Focus On Energy 2009 Incremental Cost Study. 
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4) Commercia] Gas Steamers (Cooking) 

Unique Measure Codc(s): TBD 
Drafidate: 4/30/12 
EfTcclivc date: TBD 
End date: TBD 

Measure Description 
Also referred to as a "compartment steamer," a device with one or more food steaming compartments in which the 
energy in lhc steam is transferred to the food by direct contact. Models may include countcrtop models, wall-
mounted models and floor-models mounted on a stand, pedestal or cabinet-style base. 

Definition of Baseline Condition 

Cooking energy efficiency of 15% and Idle Energy Rate of 3,666.67 Btu/h per pan130. 

Definition of Efficient Condition 

Cooking energy efficiency greater than or equal to 38% and an Idle Energy Rates less than the maximum values in 
the table below. 

U 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 criteria arc the same as the ENERGY STAR label. 

Gas Savings Algorithms 
The following shows the expected gas savings from a commercial steam cooker meeting the above specifications. 
These savings come from the Energy Star calculator.131 

# of Pans Annual Gas Savings (MMBtu) 
3 pans 78.4 
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 = 0 kWh 

Demand Savings 
AkW=0kW 

1 3 0 The baseline comes from PG&E's online calculator at 
http://www.fishnick.com/savccnerev/tools/calculators/tistcamcrcale.php 

L " http://wwvv.energystar.gov/iiulex.cfm7fuseactton=fintl_a_prodt]ct.sho\vProdiictGroup&pgw_code=COO 
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Where: 
AkWh 
AkW 

= gross customer annual kWh savings for the measure. 
= gross customer summer load kW savings for the measure. 

ITeeridership/Spillovcr 
Until studies have been performed to determine the free ridcrship and spillover, the values arc assumed to be zero. 

Equipment Type Free Ridcrship Spillover 

Commercial Steam Cooker 0% 0% 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

Equipment Type Measure Lifetime 

Commercial Steam 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 baseline equipment. The 
incremental cost is $710.132 

O&M Cost Adjustments 

It is assumed that there arc no O&M cost differences between the efficient and baseline equipment. 

Water Savings 

According to the Energy Star calculator the water savings would be 162,060 gallons per year for an Energy Star 
steamer compared to a baseline steamer. 

1 3 2 Based on an average of the cost from the Energy Star calculator ($420) and S1,000 within the range of $0-52500 from a 
National Grid presentation by Michael Pace 
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5) Commercial Gas Griddle 

Unique Measure Codc(s): TBD 
Draft date: 4/30/12 
EfTcclivc date: TBD 
End date: TBD 

Measure Description 
Single or double sided gas griddle. 

Definition of Baseline Condition 

Cooking energy efficiency of 32% and Normalized Idle Energy Rate of 3,500 Btu/h per square foot 1 3 3. 

Definition of Efficient Condition 

Cooking energy efficiency greater than or equal to 38%) and a Normalized Idle Energy Rate less than or equal to 
2,650 Btu/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 Energy Star calculator.1"1'1 

Annua/ Gas Savings (MMBtu) = 14.90 MMBtu 

Electric Savings Algorithms 

There arc no electric savings from this measure. 

Energy Savings 
AkWh = 0 kWh 

Demand Savings 
AkW=0kW 

Where: 
AkWh = gross customer annual kWh savings for the measure. 
AkW = gross customer summer load kW savings for the measure. 

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

Equipment Type Free Ridership Spillover 

Commercial Gas Griddle 0% 0%. 

1 3 3 From the Energy Star calculator 

1 3 4 http:/Avww.energystar.gov/indcx.cfni7fiiseaclion=find_a_product.showl,roduclGroup&pgw_code=COO 
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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 efficient equipment compared to new baseline equipment. The 
incremental cost isSTOO.135 

O&M Cost Adjustments 

It is assumed that there arc no O&M cost differences between the efficient and baseline equipment. 

Water Savings 
There arc no water savings for this measure. 

I3ascd on the range of costs from an Energy Star sales training presentation. 
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6) Pre-rinse Spray Valve 
Unique Measure Code(s): TBD 
Draft date: 4/30/12 
EITcctivc date: TI3D 
End date: TBD 

Measure Description 
Commercial dishwasher prc-rinsc spray valves use hot water under pressure to clean Pood items off plates, flatware, 
and other kitchen items before they arc placed into a commercial dishwasher. Prc-rinsc valves arc handheld devices, 
consisting of a spray nozzle, a squeeze lever that controls the water How, 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 prc-
rinsc valve is part of the prc-rinsc unit assembly that typically includes an insulated handle, a spring supported metal 
hose, a wall bracket, and dual faucet valves. Prc-rinsc valves are inexpensive and frequently interchangeable within 
different manufacturers' hose assemblies. They arc 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 baseline is a standard prc-rinsc spray valve using approximately 3 gpm. 

Definition of Efficient Condition 

An efficient prc-rinsc spray valve uses an average of 1.6 gpm. 

Gas Savings Algorithms 

The following shows !hc expected gas savings from an energy efficient prc-rinsc spray valve meeting the above 
specifications,13'' 

Annual Gas Savings (MMIitu) = 33.6 MMIitu 

Electric Savings Algorithms 

There are no electric savings from this measure. 

Energy Savings 

AkWh = 0 kWh 

Demand Savings 
AkW=0kW 

Where: 
AkWh = gross customer annual kWh savings for the measure. 
AkW = gross customer summer load kW savings for the measure. 

Freeridership/Spillover 
Until studies have been performed to determine the free ridcrship and spillover, the values arc assumed to be zero. 

Equipment Type Free Ridership Spillover 

Prc-rinsc Spray Valve 0% 0% 

' Massachusetts 2011 Technical Reference Manual. 
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Persistence 
Tlie persistence factor is assumed to be one. 

Measure Lifetimes 

Equipment Type Measure Lifetime 

Prc-rinsc Spray Valve S'37 

Measure Cost 

The incremental cost is S5.13f< 

O&M Cost Adjustments 
It is assumed that there arc no O&M cost differences between the efficient and baseline equipment. 
Water Savings 
Expected water savings would be 62,305 gallons per year. 

13'j 

' " Massachusetts 201 I Technical Reference Manual. 
I J S Based on a PG&E 2004 study. 
^ Massachusetts 2011 Technical Reference Manual. 
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VI. Non-Residential New Construction 

A.AII End Uses 

1) Custom Measures 
Unique Measure Codc(s); TBD 
Draft dale: 4/30/12 
EfTcclivc date: TBD 
End date: TBD 

Measure Description 

This measure applies to all custom measures, not otherwise specified in this TRM. 

Definition of Baseline Condition 
The baseline represents the typical equipment that is installed without a DSM program. The efficiency 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 equipment that uses less energy than the baseline equipment. 

Gas Savings Algorithms 

The generalized equation for a custom measure compares the baseline usage to lhc efficient usage. 
Annual Gas Savings (MMBtu) = BaselineUse - EfficientUse 

Where: 

BaselineUse = The gas usage of baseline equipment or building. 

EfficientUse = The gas usage of efficient equipment or building. 

Electric Savings Algorithms 

Energy Savings 

AkWh = BaselinekWh - EfficientklVh 

Demand Savings 
AkW = BaselinekW - EfficientkW 

Where: 
AkWh = Gross customer annual kWh savings for the measure. 

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

BaselinekWh = The electric kWh usage of baseline equipment or building. 

EjficientkWh = The electric kWh usage of efficient equipment or building. 
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BasclinckW = The cleclric kW usage of baseline equipment or building. 

EfficienlkW = The electric kW usage of efficient equipmcnl or building. 

V r ec r i de rsh i p/Sp i Ho ve r 
Until studies have been performed to determine the free ridership and spillover, the values arc assumed to be zero. 

Equipment Type Free Ridership Spillover 

Custom Measure 0% 0% 

Persistence 

The persistence factor is assumed lo be one. 

Measure Lifetimes 

Where available, custom measure lifetimes should be based on similar measures defined elsewhere in this TRM. 

Measure Cost 
The measure cost is the incremental cost of the efficient equipment compared to the baseline equipment. 
O & M Cost Adjustments 

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

Water Savings 
The water savings arc the difference between the baseline and efficient equipment annual water usage in gallons. 
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VII. Non-Residential Retrofit 

A.AII End Uses 

1) Custom Measures 
Unique Measure Codc(s): TBD 
Draft date: 4/30/12 
I-ftcclivc date: TBD 
End date: TBD 

Measure Description 

This measure applies to all custom retrofit measures, not otherwise specified in this TRM. 

Definition of Baseline Condition 

The baseline represents the existing equipment that is currently installed. The efficiency level is based on 
measurements or nameplate information. 
Definition of Efficient Condition 
The efficient measure is any equipment that uses less energy than the baseline equipment. 

Gas Savings Algorithms 

The generalized equation for a custom measure compares the baseline usage to the efficient usage. 

Annual Gas Savings (MMBtu) = BaselineUse - KfficientUse 

Where: 

BaselineUse = The gas usage of baseline equipment or building. 

EfficientUse = The gas usage of efficient equipment or building. 

Electric Savings Algorithms 

Energy Savings 
AkWh = BaselinekWh - EjficientkWh 

Demand Savings 
AkW= BaselinekW-EjjicientkW 

Where 
AkWh = Gross customer annual kWh savings for the measure. 

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

BaselinekWh = The electric kWh usage of baseline equipment or building. 

EjficientkWh = The electric kWh usage of efficient equipment or building. 
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BasclinckW = The electric kW usage of baseline equipment or building. 

EflicicnlkW = The electric kW usage of efficient equipment or building. 

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

Equipment Type Free Ridcrship 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 measure cost is the full installed cost of the efficient equipment, including materials and installation labor. 
O&M Cost Adjustments 

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

Water Savings 
The water savings arc the difference between the baseline and efficient equipment annual water usage in gallons. 
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