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L PORTFOLIO [IMPLEMENTATION PLAN 

A. Introduction 

This FY 2016 Implementation Plan (•"Plan") describes the processes and steps that 
Philadelphia (las Works ( T( i \ V or "the ( onipany"') will follow to implement its 
EnergySense fiscal Year 2016 Demand-Side \Iana-jement Portfolio ("DSM Portfolio") 
as approved In the Pennsvlvania Public Utilits C ommission C'PUC**) b) order entered 
Ma\ 7. 2015 at dockets P-2009-2097639 and R-2009-2139884. I Ins plan also updates 
progress to date in FY 2015 for the Company's DSM Portfolio. 

The FY 2016 program sear is a temporary extension ofthe initial P( i \ \ I i\e-Year DSM 
Portfolio ("Phase I") programming approved b\ the C ommission In order entered on Jul) 
29, 2010. The order approved PGW*S Phase I programs for five years, through August 
31. 201 5. PC i \ \ "s DSM Phase I has benefitted PGW*s customers, the environment, and 
the regional economy. PCiW filed a petition to extend the programs on December 23. 
2014. al Docket No. P-2014-2459362. for an additional live-year period ("Phase II") and 
allowing for ongoing programming thereafter. 

In Vpril 2015. PGW requested a one-year extension ofthe current programming, 
including I I IKP. as an interim measure while the full DSM Phase II proceeding is 
underway. On May 7 , the PUC approved this request, and ordered ("Order") a limited 
extension ofPGW's DSM Phase I DSM Plan for an interim period ("DSM Bridge Plan") 
from September I . 2015. through either: (I ) August 31, 2016; or. (2) upon the effective 
date ofa Phase II compliance plan tiled in response to a final C ommission Order at 
Docket Number P-2() 14-245^362, whichever is earlier. Although this plan pros ides 
implementation details for one full year of activity, the company will amend the Plan 
depending upon when the PI C issues a final DSM Phase II order.1 

1 I'dW s I II KI* rcizulaton. baseline rciiuirc-mcnls lor I V 2016 and I V 2017 arc Sl.459,600 and 
SI.-I60.X00 (tcspcctivcK ) in nominal dollars. 



li. Summary of Activity to Date 

1. Budgets 

PGW has spent $36.0 million on total cleli\er\ ol all six launched DSM proiirams from 
inception through I ehriiar\ 2S. 2015. I hcse expenditures are detailed in the following 
tables. 

Table I - Costa In Program from Inception throagh February, 2015 (Nominal) 

Program 
Enhanced Low Income Retrofit 

Residential llealinu I quipmenl Rebates 
C omprehensive Residential Retrofit Incentives 
High Lflleiene> ( onstruetion lncenti\es (Residential) 

Residential I otal 
Commereial and Industrial Retrofit Incentives 
Commercial and Industrial Equipment Rebates 
High Efficiency Construction Incentives (Nonresidential) 

Non-residenlial t otal 
Portfolio-w ide ( osts 

Participant ( osts 

I I M i l V TOTAL 

I otal 

inception to Feb 28,2015 

$27.408.(M2 
$2,403,494 
$1,108,852 

$240,710 
S31,161,098 

$516.523 
$381,908 

$-

S898.431 
$3,892,279 

$35,951,808 
$3,392,60.1 

$39344,411 

Table 2 - Portfolio ( osts by ('ategor> f rom Inception through l ebmarv, 2015 (Nominal) 

Category Inception to Feb 28, 2015 

Customer Incentives $23,938,205 

Administration and Management $3,101,974 

Marketing and Business Development $957,391 

Contractor Costs S7.57-l.773 

Inspection and Verification $188,973 
On-site lechnical Assessment $-
Evaluation $190,190 

1 1 II I n TOTAL $35,951,808 
Participant Costs $3,392.603 

tota l $39,344,411 



2. S:i\ i iii»s 

Table 3 
a) Gas savings 

Nalural (ias Savings from Inception through I'ebruarv. 2(115 

Residential Heating Equipmenl Rebates 
Comprehensive kesidenlial Retrofit Incentives 
High I fficiency Construction Incentives (Residential) 

Kesidenlial Total 
Commercial and Industrial Retrofit incentives 
Commercial and Industrial i quipmenl Rebates 
High F.fficicncv ( onstruetion Incentives (Nonresidential) 

Non-residenlial Total 
POR1 FOLIO TOTAL 

50.039.3 
6,752.2 
2.034.4 

293,355.7 
8.483.8 
9.773.4 

1.088.249.6 
188.330.7 
36,676.7 

6,164,576.7 
167.794.1 
216.599.0 

18,257.2 
311,612.9 

384.393.1 
,548,969.7 

b) Non-Gas Savings 
Table 4 Non-Cas Savings f rom Inception through February, 2015 

Inception through Feb 28,2015 

Incremental Net 
Annual Electiricy 
Savings (MWh) 

Incremental Net Incremental Incremental Net 

Program 
Incremental Net 
Annual Electiricy 
Savings (MWh) 

Lifetime 
Electricity 

Net Summer 
Peak Demand 

Annual Water 
Savings (Million 

Incremental Net 
Annual Electiricy 
Savings (MWh) 

Savings (MWh) Savings (kW) Gallons) 
Rnhanccd Low In iomc lU-lrol l l 2,437.7 S6.151.3 1 900.4 12,1 

Kesldonti.i l I tc i t i t iK Kquipnu-Ml Rfb. i t fs 256.2 S.124.0 
Home Keli.ites 82.5 2.S16.3 0.0 

llip,h K l f k i f i i cy (."onstmttion In i f t i l i ves (Kesidcntiui) 5.5 138.9 1.7 0.5 

Kesidenli . l l 1 oUll 2.7B2.0 63,930.5 902.0 12.7 

Cominein. i l and IndusU ial Ketn i l i t Incentives 115.5 2.020.6 12.3 2.6 

Commen i.il and Industr ial Kquipmenl Rebates 1.9 

llij'.h Ktlii ieni y ConsUuction Incentives (Nonresidential) 

Non-residenlial Total I 15.5 2.020.6 12.3 4.4 

PORTFOLIO TOTAL 2,897.4 65,951.1 914.3 17,1 

3. (lost-i'.fTccliveness 

From inception through February 2X. 2015. the EnergySense portfolio shows a I otal 
Resource Cost (" I RC'*) Benefit Cos! Ratio ("BCR") of 1.19, and a Present Value c T V 
of Net Benefits of $7.8 million (2014 dollars). I lie portfolio continued to trend upwards 
in both lU 'K and I'V Net Benefits through the latest year of program acth ities. This 
year's results demonstrate a two percent improvement in BCR and 00 percent 
improvement in Net Benefits. 



Tab ic 5 - Cost -Ff fec t ivcness Results f r o m Incep t ion t h r o u g h F e b r u a r y , 2015(2014S>-

Program 
PV o f Benefits 

Total Resource Cost Test 
PV of Costs 1 PV o f Net Benefits | B C R 

% O f Tota l 
PV of Benefits PV of Costs 

Enhanced Low Income Retrofit 537,312,851 $29,200,730 $8.112.121 1.28 76% 70% 

Residential Heating Equipment Rebates $7,481,719 $4,651,0421 $2,830,677 1.6! 15°.. 1 1 % 

Comprehensive Residential Retrofit Incentives SI.336.786 $1,887,401 $(550,615) 0.71 3% 5% 
High Efficiency Construction Incentives (Residential) $285,191 $251,349 $33,842 1.13 1 % 1% 

Residential Total S46.416,546 s35.990.522 $10,426,024 1.29 9 4 % 8 7 % 

Commercial and Industriai Retrofit Incentives $1,403,066 $967,985 $435,081 1.45 3%l 2% 

Commercial and Industrial Equipment Rebates $1,536,638 $504,782 $1,031,856 3.04 3% 1 % 
High Efficiency Construction Incentives (Nonresidential) $- $- $- 0% 0% 

Non-residenlial Total $2,939,704 $1,472,767 $1,466,937 2.00 6% 4%, 
Portfolio-wide Costs $- $4,102,036^ $(4,102,036) - 0% 10% 

P O R T F O L K ) T O T A L S49.356.250 $41.565325 5^,790,925 1.19 100% 100% 

Program 
PV of Benefits 

Gas Admin is t ra tor Test 
PV of Costs 1 PV o f Net Benefits B C R 

% O f Total 
PV of Benefits PV of Costs 

Enhanced Low Income Retrofit 531.241.566 $29,200,730 $2,040,836 1.07 74% 77% 
Residential Healing Equipment Rebates S7.090.887 $2,504,602 $4,586,285 2.83 17% 7% 

Comprehensive Residential Retrofit Incentives $1,120,556 $1,125,275 $(4,719) 1.00 3% 3% 
High Efficiency Construction Incentives (Residential) $216,738 $ 2 4 8 3 1 $(31,553) 0.87 1 % 1 % 

Residential Total $39,669,747 $33.0-8.898 $6,590,849 L20 94% 8 " % 
Commercial and Industrial Retrofit Incentives S994.406 $530,989 $463,417 1.87 2% 1% 
Commercial and Industrial Equipment Rebates $1,365,001 S390.484 $974,517 3.50 3% 1 % 
High Efficiency Construction Incentives (Nonresidential) $- $- $- 0% 0% 

Non-residential Total S2.359.40" $921,472 $1,437,935 2.56 6 % 2 % 
Portfolio-w ide Costs $- $4,102,036 $(4,102,036) - 0% 1 1 % 

P O R T F O L I O T O T A L $42,029,154 $38,102,406 $3,926,747 1.10 100% 100% 

^ As described in P G W s FV20111 DSM Implementation Plan, the TRC cost-effectiveness test is the primary test used in determining DSM programs' cost-
effectiveness. However. PGW also includes the Gas Administrator cost-effectiveness test to provide another perspective on program cost-effectiveness based 
on utilitv system costs and benefits. 



4. Proj i ram Impacts 

I he Enhanced I ou Income Retrofit ("El IKP") program has been the lead program in 
!'( i \ \ "s DSM portfol io, representing 76 percent o f al l portfol io spending to date. I rom 
inception to-datc. the program has resulted in 5.803 closed cases. 3,289 closed-l imited 
cases, for a total 9.092 customers with installations. I he El IKP program now 
demonstrates a cumulative BCR o f 1.28. Ihe El IKP program is in the midst o f a third-
partv impact evaluation, the results of which are expected in late I Y 2015 and w i l l 
provide further insight into ELIRPeffect iveness. PdW expects to report on these results 
in its upcoming I Y 2oI 5 DSM Annual Report. Beginning In FY 2016. PGW wi l l begin 
branding the I I IKP program to customers as the CRP I lome ( omfort program. 

I he Residential I leating Equipment Rebate ("KI II K") program has also been cost-
effective so far. w i th a BCR o f 1.61. and has continued to increase participation. The 
program has experienced increased participation among mul t i fami lv building owners; 
however main o f these projects install small-capacitv heaters with relative!) low I RC 
cost effectiveness. P( iW updated the rebate design in FY20I5 to reduce the incentives for 
projects l ikely installing smaller-si/ed heaters in an effort to improve (ias Administrator 
cost-effectiveness, and the compain has continued to monitor the issue. KI IER 
participation continues to trend upwards, although not as quickly as past predictions, 
f r o m inception to-date KI IER has rebated 2.36X pieces o f heating equipment totaling 
SI .95 1.590. 

I he Nome Rebates program3 has experienced strong conversion rates From initial audits 
to completed projects, and projects have demonstrated eost-effectiv eness. I o drive I lome 
Rebates Program participation and provide cusiomers with additional choices. PdW 
added two new contractors to the program in 2015. Unfortunately, the program faced a 
setback in earlv I V 2015 when one o f t he most active contractors withdrew after closing 
local operations. There are eurrentlv six participating I lome Rebates program contractors, 
f rom inception through I ebruarv 28. 2015. there have been 61 X audits and 277 
completed jobs. 

P< i\\ s I V 2015 Implementation Plan projected that from inception in F Y 2013 through 
F Y 2015. the Home Rebates program was expected to prov ide lifetime net present 
benefits in 2009$ of -S I .2 million with a B C R of 0.73. I lowever, the program is starting 
to get to levels where it could be sustainable going forward and start providing net I RC 
benefits. The T R C B C R from inception through I ebruarv 28. 2015. is 0.71 with negative 
1550,615 (2014 dollars) in present value net benefits. Setting aside administrative costs, 
the program has achieved a T R C B C R of 1.12 since inception and $1 15.000 in present 
value of net benefits in (2009 dollars). The (ias Administrator CosI test measures more 
narrow ly the return to gas ratepayers, ignoring other resource sav ings and anv additional 
participant costs. As I able 5 shows, under this lest, the program has essentiall) broken 

1 Originally referred lo as the Comprehensive Residential Relrollt ("( RRI") program. 



even sinee inception. Furthermore, it has achieved a 1.20 BCR for the first halfof FY15, 
despite low act ivi t) levels. 

On the non-residential side, the Commercial and Industrial Eff icient I quipmenl Rebates 
( "C IER" ) program has likew ise show n strong cosl-elTeeti\ eness \s ith a cumulative I K( 
IU K or.>.()4. though participation remains lower than predicted. Since the beginning of 
FY 2015. the program has increased participation in the food service equipment and 
hoiler equipment categories: though the newly launched water heater and steam trap 
rebates initial uptake has been slow. Participation in the custom CIER eategorv is 
increasing, wi th several projects involving low-now water fixtures in mul t i fami l ) 
buildings. Overal l , the CIER program has received 121 prescriptive and custom 
equipment applications and incentiv i/ed projects totaling S244.S70 to-date. 

The C ommercial and Industrial Retrofit Incentive ( "C IR I " ) program 1 has pro\ ided 
incentives lor 2 I projects wi th incentiv es totaling ov er S > I v M I. I he program is I R( 
eost-etTective wi th a cumulative BCR o f 1.45, and continues to see strong participation 
For low-income mult i lami lv buildings, which make up the majoritv ol grants issued to-
date. A church and a small manufacturing facil i ty are among the non-residential 
commercial properties with completed CIRI projects. PGW continues to market to and 
work wi th non-residential program applicants in developing viable projects. 

The High Eff ic ienc) Construction Incentives ( "HECI " ) program 5 has prov ided lechnical 
assistance and grants for the design and construction o f mul t i fami ly , mix-use. and single 
Family home developments. I he program is TRC cost-elTeclive wi th a cumulative BCR 
ol" 1.13, though participation has been slower than predicted. To date, the I I I ( I program 
has received 60 applications and incentiv i /cd 15 projects totaling SI IN.005. P( i \ \ is 
currently work ing with a number o f Other projects that are anticipated to close bv the end 
o f F Y 2016. 

(Overall, the EnergySense portfolio remains I RC cost-effective and customer uptake of 
the programs is continuing to increase. (Counteracting these gains, however, is the 
continued decline in the projected commoditv cost of natural gas. which has continued to 
erode the portfolio's Forecasted net benefits. I he program implementation details that 
follow arc designed 10 maintain program cost-effectiveness through continued 
participation growth and slight adjustments to target measures. 

1 I he CIKI program is advertised to eustomers as the "TTllcient Building (iranls" program tor ease .>l 
marketing and communications. 

The I l l-CI program is advertised to customers as the " i fficient Construction (iranls" program for ease ol 
marketing and communications. 



C Portfolio Budgets, Savings, and Cost-Effectiveness 

1. Budgets 

In accordance with the terms ofthe Order in FY 2016 (assuming the Bridge Plan will last For the 
entire fiscal year), PdW plans to spend approximately $10.7 million on total delivery ol all six 
launched I )S\I programs. P( IW's administration costs come I" $900.000. or <S.l percent of the 
sixth \ear's budget. 

Table 6 Projected Budgets by Program for FY 2016 (Nominal) 

PROGRAM FY 2016 

1 nhanced 1 ou Income Retrofit $7,570.(11)0 

Residential Healing l-quipment Kehates $777,000 

Comprehensive Residential Retrofit Incentives $666.6 i 4 

Hiuh 1 IficiencN Construction lncenti\cs Residential $90,500 

Residential io ta l s<>. 104.114 

Commercial and Industriai Retrofit Incentives $284,200 

Commercial and Industrial Equipmenl Rebates 
High Efficiency Construction Incentives Nonresidential 

( ommerclal& Industrial Iotal 

Portfolio Administration and Management 
Porllolio Marketing and iiusiness i )e\ciopment 

Portfolio-U Ide ( osts l otal 

I tilit} ( nsis 

Participant ( .-sis 
Iotal 

$313,650 
$90,500 

$688,350 

$6(10.000 
$300,000 
$«)00.0(I0 

$10,692,464 
$2,394,143 

$13,086,607 

Table 7 Projected Portfolio Budget In Cos! Category for FY 2016 (Nominal) 

Category 
Customer Incentives & Measure Installation Costs 
Administration and Management 
Marketing and Business Development 
Contractor Costs 
Inspection and Verification 
I \aluation 

FV 2015 

Participant ( osts 
Utilih i osts 

Iotal 

$7,674,164 
$630,000 
$300,000 

$1,867,000 
$171,300 
$50,000 

$10,692,464 
$2,394,143 
$13,086,607 



2. Savings 

a) (ias savings 
I ahle S - Projictcd N:i(iir:il (ias Savinus for FY 2016 

High I fTicienc) Construction Incentives (Residential) 
Residential Total 

Commcrdal ami Industrial Kctrt»llt Incentives 
( ommercial and Industrial •quipmenl Kehates 
High Ffficicncy Construction Incentives (Nonresidential) 

Non-residenlial Total 
PORTFOLIO POTAL 

1,388.8 
77.637.5 
4,817.1 

10.951.5 
1,388.8 

17,157.5 
94,795.0 

25.293 
1,653,133 

89,405 
175.481 
25,293 

290.1 SO 
1,943313 



b) Non-Gas Savings 

Table 9 - Projected Non-Gas Savings for FV 2016 

Program 
incremental Net 

Annual Electricity 
Savings (MWh) 

Incremental Net 
Lifetime Electricity 

Savings (MWh) 

Incremental Net 
Annual Summer Peak 
Demand Savings (kW) 

Incremental Net 
Annual Water Savings 

(Million Gallons) 

Enhanced Low Income Retrofit 665.n 1537.3 253.3 2.9 

Residential Healing Equipment Rebates 89.2 1,783.4 0.0 0.0 

Home Rebates 00.1 2.702.3 0.0 0.1 

High Efficiency Construction Incentives - Residential 3.7 106.3 0.0 0.5 

Residential Total 847.9 19.799.4 253.3 3.5 

Commercial and Industrial Retrofit Incentives 61.9 1,322.4 0.0 1.2 

Commercial and Industrial Equipmenl Rebates 0.0 0.0 0.0 5.8 

High Efficiency Construction Incentives - Nonresidential 3.7 106.3 0.0 0.5 

Commercial & Industr ial Total 65.6 1.4:8.7 0.0 7.6 

Total Portfolio 913.5 21.228.0 253.3 11.1 



3. C'ost-F.ffectiveness 

a. Projcclcd Performance 

Tabic 10-Projcctcd Cost-Effectiveness Results FY 2016 (2()14S) 

Total Resource % of Total 
f r o g r a m PV Benefits PV Costs PV Net Benefits ! B C R PV Benefits PV Costs 

Enhanced Low Income Reirofil $7,036,750 $6,981,373 $955,377 1.14 58% 58% 

Residential Heating Equipment Rebates S 1,960.729 $1,759,731 $200,997 I 11 | 14% 15% 

Comprehensive Residential Retrofit Incentives $1,430,761 $1,411,554 $19,206 1.01 10% 120o 

High Efficienc) Construction Incentives (Residential) $180,632 $124,970 $55,662 1.45 l 0 o 1% 

Residential Total $11,508,871 $10,277,628 $1,231,243 1.12 8 4 % 8 5 % 
Commercial and Industrial Retrofit Incentives S69S.04S $426,080 $268,965 1.63 5% 4('o 
Commercial and Industrial Equipment Rebates SI.322,846 $410,398 S912.448 3.22 10% 3% 
High Efficiency Construction Incentives (Nonresidential) $180,632 $124,970 $55,662 1.45 i 1% 1% 

Commercial cSL Industr ial Total $2,198,524 $961,449 $1,237,075 2.29 16% 8 % 
Portfolio-wide Costs $830,194 $(830,194) n/a 0% 7% 

Total Portfolio $13,707,395 $12,069.2-1 $1,638,124 1.14 100% 100% 

Program 
Gas Admin is t ra tor % of Total 

Program 
PV Benefits PV Costs PV Net Benefits BCR PV Benefits PV Costs 

Enhanced Low Income Retrofit $6,380,289 $6,981,373 $(601.084) 0.91 57% 7 1 % 
Residential Heating Equipmenl Rebates $1,827,411 $716,715 S I . 110.695 2.55 16% 7% 
Comprehensive Residential Retrofit Incentives $1,244,314 $614,823 $629,491 2.02 1 1 % 6% 
High Efficiency Construction Incentives (Residential) $129,574 $83,481 S46.093 1.55 1 % 1 % 

Residential Total $9,581,587 $8,396.3') l S I . 185.196 1.14 8 6 % 85% 
Commercial and Industrial Retrofit Incentives $497,148 $262,157 S234.991 1.90 4 % 3% , 
Commercial and Industrial Equipment Rebates $947.195 $289,323 $657,873 3.27 8% 3% 
1 ligh Efficiency Construction Incentives (Nonresidential) $129,574 $83,481 $46,093 1.55 1 % 1 % 

Commercial & Industr ial Total $1,573,917 $634,960 $938,957 2.48 14% 6% 
Portfolio-wide Costs $830,194 $(830,194) n a 0% 8% 

Total Portfolio $11,155,505 $9,861,545 $1,293,959 1.13 100",, ion",, 

10 



As provided in prev ious IPs Table I I presents an alternativ e evaluation by expanding the cost-effectiveness analysis o f projected 

portfol io performance to include the additional value estimated by Resource insight. Inc. for the demand-reduction-induced price 

effect ( "DRIPE" ) , and projected market prices for carbon emissions. These results should be compared to Table 10. since, in addi i ion 

lo the standard benefit estimates generall) used in Pennsylvania. PdW is also quani i fy ing the value o f two sources o f real economic 

value to PGW and Pennsv Ivania uti l i ty ratepayers from gas DSM sav ings: 

1. Reductions in future gas prices caused by DSM reductions in market demand, and reductions in gas supply and price risk as a result 

o f lower PGW sy stem gas demand. 

2. Avoided internalized market costs o f greenhouse gas emissions due lo reduced gas consumption. 

These addit ional sources o f value amount to an additional S2.9 mi l l ion in 2014 present wo r th . 6 Addit ional details on how these values 

were developed can be found in PGW's DSM Phase II Plan. 

Tabic I I - Projected Cost-elTectiveness Results for 2016 (including value of DRIPE and Internalized ( '()2) 

Total Resource % of Total 

Program 
PV Benefits PV Costs 

PV Net 
Benefits 

B C R PV Benefits PV Costs 

Enhanced Low Income Retrofit 59.654,914 $6,981,373 $2,673,542 1.38 58% 58% 

Residential Heating Equipmenl Rebates $2,387,163 $1,759,731 $627,432 1.36 14% 15° o 

Comprehensive Residential Retrofit Incentives $1,799.270 $1.41 1.554 S387.716 1.27 11°., 12% 
Hiuh Efficiency Construction Incentives - Residential $210,261 $124,970 $85.20] 1.68 1% 1% 

Residential Total $14,051,609 $10,277,628 $3,773,980 1.37 85% 8 5 % 

Commercial and Industrial Retrofit Incentives $834,047 $426.1)8(1 $407,967 1.96 5% 4% 
Commercial and Industrial Equipment Rebates $1,506,431 $410,398 $1,096,033 3.67 9% 3% 

High Efficiency Construction Incentives - Nonresidential $210,261 $124,970 S85.291 1.68 1% 1% 

( ommercial & Industr ial t otal $2,550,739 $961,449 $1,589,291 2.65 15% 8% 

Portfolio-wide Costs $830,194 $(830,194) n a 0% 7% 

6 Approximate!) $250,000 ofthe $2.9 mill ion in additional benefits comes from DRIPE. The remaining $2.6 mill ion in benefits accrue from avoided C02 
emissions. 
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Iota l Portfolio SI6.602.348 SI2.06').2"I $4,533,077 1.38 100% l (MI"n 
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D. Plan Development 

I his Plan updates informalion provided in previous Implementation Plans, provides 
details on projected program activities in FY 2016. 

The following malerial changes were made lo IH i \ \ s DSM Plan lo develop ihis Sixlh 
Year Implementation Plan and to ensure compliance vvilh ihe approved sclllemenl. 
Additional details are prov ided in the relevant sections ofthe Plan. 

X. Portfolio-u ide changes 
• .Avoided eosls (or nalural gas were updated based on latest available dala. and 

dropped significantly in the near future and slightly less after 2024. 

• I he nominal discount rale used for cost-effectiveness analysis was updated to 
4.980 pereenl Irom 4.976 percent in FY 2015 to relied PdW "s latest aclual cost 
of capital. 

2̂  Pfogram-specific changes 

( KP I lome C omfort 
• P< i \ \ will adopt more rigorous quality assurance inspection siandards and 

Increase contractor mentoring activities lo improve sav ings realization rates and 
avoid missed sav ings opportunilies. 

• Beginning in FY 2016 the program, previously 'T.I,IKP."' will be communicaied 
10 customers as ihe CRP Home ( omfort Program, to encourage participation 
through improved understanding and awareness ofthe program. 

K H I : R 

• Monitor eost-effectiv eness of small capaeitv healing equipmenl. and issue new 
program guidelines as necessary. 

• Discontinue rebates for programmable thermostats. 
• Pilot an initiative encouraging multifamilv building owners to install higher 

efficiency and more cost-effective furnaces in order to receive higher, customized 
rebates. 

CIRI 

( I I K 

I Kpand program outreach to non-residential commercial propert) owners. 

Expand steam trap rebate offering lo include steam trap inserts, 
l-xpand eligibility lo a broader range of high efficiency commercial-si/e hot water 
heaters bv including models that are 94% I hernial I Tficicnev but not ENERGY 
STAR ceil i lied. 



HECI 
Revise the resiclential-si/ecl water heater baseline to 0.615 Energ) I actor, in 
accordance with updates to Federal standards. 
Continue monitoring incentive levels with respect to project gas benefits, and 
issue revised guidelines irnecessarv. 

Increase targeting of single-lamiK home developers, and specillcalK real estate 
development companies that develop in "bulk" parcels. 

I lome Rebates 

PGW wil l consider updating incentive structure lo drive program participation 
while still protecting cost-elTectiveness. 

Rev ise the residential-sized water heater baseline to 0.615 I nergv I actor, in 
accordance with updates to I ederal standards. 

E. Coordination Activities 

PGW continuallv seeks to coordinate DSM Portfolio enbrts as much as possible with 
Other organizations and programs in order to leverage existing resources and avoid lost 
opportunities and duplication of serv ices. During FY 2016 PGW w ill continue the 
lollow ine coordination activ ities: 

Progriiin/Ori'am/ation >x Dcscriplion of ( oordinatlon 

I M !<(•> S I AK 

In an effort to promote the I Commercial Equipmenl Rebates Program commercial food sen ice rebates li'i 
l \ l RG^ si \K rated equipment, PGW becamean i Nl RGY STAR I ncrgj I ITiciencj Program sponsor 
in I V 2i)\2. I his collaboration has allowed I't \\\ to Sta) up-to-date with I A l R< iY S I \K activities, and 
will allow it 10 be included in its national registries of rebates and incentives. 

I nergj w orks 

I he I ncrgN Works (ommercial program, providing low-interest financing lor larger commercial energy 

clTicienc) projects is still available. P(i\\ will continue to identitv opportunities to collaborate vvilh 

I nergy Works on indiv idual projects in combining P( i\\ 's rebates and grants w ith the attractive 

I nergv Works financing. 

Habitat lor Humanit) 

!'(i\V and Habitat lor Humanity coordinate serv ices through Habitat's Home Repair and V\ eatheri/ation 

Program. I labitat's program focuses on indiv idual neighborhoods and provides weathei ization and structura 
repairs to support housing re\ itali/ation. t nder this arrangement. P(iW and I labitat share dala as 

appropriate and identitv customers who are enrolled or eligible for both Habitat's I lome Repair and 

\\ eatheri/ation Program and ( RP Home Comfort. Habitat and PCiW contractors identifv pre-treatment and 

structural issues for I labitat to address, and P( i \ \ contractors focus on weatheri/ation lo-dale. P(i\\ has 

coordinated with Habitat for Humanit) on live projects. 

i I 



Program Orgsini/ation \ Dcscriplion of ( oordinatlon 

National Nnrsinf j ( cnlcr ( onsort ium 

PdW ik-\cU)pccl col!ahoralii)n u i lh \at i i )nal Nursing ( enter ( onsortiuin s l.cail ami Healthy Homes 

Program. NNCC pros ides home visits, consultations and home hazard remediation services for homes that 

ha\e children under seven with asthma conditions, or have the presence of lead paint, pests, or other 

en\ ironmental hazards. P( i\V wi l l share data to identifv homes in both programs, give referrals and 

coordinate treatment when possible. P(i\V wi l l begin coordinating cases with NNCC in I V 2016. 

Pennsvlvania CarecrUnK Philadelphia 

i'( iW has collaborated with the Philadelphia Workforce Investmenl Board and the Philadelphia Workforce 

Development Corporation through PA Career!.ink Philadelphia lo connect local unemployed workers with 

weatheri/ation training programs ami then onto emplovment with our CRP I lome (omfor t CSPs. To dale. 

PdW CSPs have hired .12 local, unemployed cntrv-level workers through this collaboration. 

Pennsylvania Housing Finance intborit) ("Pill \") 

PHI'A currently provides funding assistance for multifamil) residential eiiergv-erilciencv projects through 

their Smart Rehab program and administration o f lhc Low Income Housing lax Credit program. I he 

overlap between these programs PdW \ CIRI and HLCI programs presents a significant coordination 

opportunitv. 

P i l l A also manages the Homeowner Lnergv ITllciency l oan Program ( I I I I I P), which provides low 

Interest loans for weatheri/ation and critical repairs. PdW customers participating in the Home Rebates 

program ma) use HEELP to finance their projects. 

Philadelphia Department Of Public Health (.rccn & Health) Homes and Lead Poison Prevention 

Programs 

I hrough this collaboration. P( iW and I lealthv I tomes share data on customers who are assigned in both 

programs. Healthy Homes is able lo treat many health, saletv and structural issues, which then allows CRP 

I lome ( omfort CSPs to comprehensively treat homes otherwise not feasible. 

Additionally, through this (ireen and I lealthv I lome Initiative collaboration. PDPII has offered to provide 

free trainings and certifications in identifying relevant health and saletv issues lo PdW "s CRP Home 

( omfort CSPs. The hope is that this exposure to the relevant issues can be a potential first step in 

developing a more coordinated in-home collaboration that can achieve significant programmatic savings lor 

all. 

/'. Marketing 

The EnergySense marketiiiLi strategy w i l l eontinue lo be conducted as two general and 

eomplementarv campaigns targeting eiul-users: one in support o f t he residential programs 

and the second in support o f t he commercial programs. In tandem with these campaigns. 

IHiW wi l l continue its marketing ti> trade allies including 11 V A C installers, project 

architects and engineers, the eff icient equipment supply chain, to support continued 

engagement among this market. 
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i) Residential Program Marketing 

During FY 2016. PGW will continue use the Home Rebates program as the primary 
message for residential end-user marketing acti\ ities. w ith the intention of dri\ ing 
customers to comprehensive retrofits first and then if they are unable to participate, offer 
the prescriptive rebate programs as an alternative. PGW will continue its successful 
neighborhood outreach marketing elTorts that utilize targeted advertisements, outreach 
through local businesses, presentations al community meetings and participation in local 
events. I hesc activ ities will have a goal of establishing multiple louch-points to dev clop 
••warm"' leads who. by the time they contact the program, are ready lo proceed vvilh an 
assessment. I o-date. PdW has conducted similar targeted outreach activ ities in eight 
neighborhoods throughout the city. 

One new campaign PGW will launch in late 1 V I 5. which mav tie-over into FYI6, is a 
campaign that utilizes extensive data analytics and thermal imagerv to identify cusiomers 
that mav bencHt the most from a home relrollt project. The campaign will offer 
cusiomers the opportunitv to opt-in for obtaining thermal photographs oI" their homes 
demonstrating air leakage and inefficiencies, with the goal ofmaking the ease to proceed 
vvilh a lull energ) assessment. 

Other activ ities will include re-engaging I lome Rebates eustomers that had energv 
assessments but have not vet completed a project, as well as customers that participated 
in other PdW I nergv Sense programs. PdW will continue limited market awareness 
activities, including targeted print and online advertisements, radio, and P< iW bill 
stuffers. 

PdW will also eonlinue its outreach to trade allies at HV \ ( SUppI) houses, trade 
associations. PdW "s monthlv email newsletters and other venues in order to keep 
contractors, propert) managers, architects and other industT) professionals updated on 
programs and encourage them to seek high efficienc) options. 

ii) Commercial Programs Marketing 

P< iW s commercial programs wil l utilize a more specialized marketing stratcgv lo target 
the various customer markets and inllueneers most likelv to generate I nergv Sense 
projects. In the HECI program. P( iW will continue to locus its marketing on propert) 
developers through the real-estate induslrv network and building association, including 
realtors, appraisers, inspectors and propert) management companies. I bis outreach is 
expected to forge deeper ties with real estate and developer induslrv organizations. PdW 
plans to further focus outreach activ ities on single family developers through wholesale 
real estate developers that bit) properties in bulk. I argeting these developers wil l 
increase the efficienev and scale of marketing activ ities. 

Similar lo previous years. PdW plans to work together with building induslrv 
associations and equipment dealers to present I nergv Sense commereial program 
information through small presentations and regular!) scheduled webinars. PdW will 
coordinate with food service manufactures and provide application and rebate 
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informatton for contractors at point of sale at suppI) houses. Communication activities 
targeting building ounces will also include a Request for Application, similar to that 
released in previous years, to encourage customers to appl> immediatel) for the Efficienl 
Building (frants Program. 

PGW also plans to continue outreach to the trade allies that act as chief inllueneers to 
indiv iduals making purchasing decisions for companies, and educate them on the benefits 
of high efficienc) natural gas equipment. PCiW will reach these inllueneers. consisting of 
project architects, engineers and mechanical contractors through direct communications, 
presentations at llrms. and outreach through trade organizations. PGW will seek to 
expand its outreach through key industrv organi/ations. such as the Philadelphia Chapter 
ofthe Architects Institute ol America, the Delaware Vallev (ireen Building Council. 
International I acilitv Management Association of(ireater Philadelphia. Urban I and 
Institute of Philadelphia, and Building Institute Association of Philadelphia. 

G. Evaluation, Monitoring, and V erification 

iii) Planning and Reporting 

PGW will continue to prov ide an Annual Report for I V 2016 four months after the close 
ofthe fiscal year, should the Pi IC file an order on PGW's DSM Phase II petition mid-

v ear in I V 201 6. PGW mav issue an amendment to this Implementation Plan, 

iv ) Quality (lontrol 

In 2015. P( AV selected a new vendor to perform qualitv control inspections in ELIRP, 
and equipment verifications for RHER and CIER. Contracting with a single vendor for 
these programs has streamlined the portfolio's qualitv control process. I hrough the use of 
this vendor, PGW will implement enhanced verifications In the CRP I lome Comfort 
(formerly I I IKP) program to better identifv savings opportunities, as discussed further in 
that program's section below. In the KIIPK and ( II K programs. P(i\V will utilize the 
vendor to verify project installations ami provide additional program insights that can 
inform program improvements. 

v) Roles and Responsibilities 

PdW selected a portfolio grant and rebate payment processing firm in FY 2015. 
Ik-ginning in I V 2016. the linn w ill issue incentives for the HECI and CIKI programs in 
addition to the RHER and CIER programs it served in FY 2015. Doing so will allow 
PdW s payment process lo become more streamlined and cut down the amount of time it 
takes to issue customer payments, diven results from the RHER Impact I valuation and 
surveys, PdW is also exploring opportunities to improve rebate processing timelines, 
from application to rebate payment, iti order to increase customer satisfaction. I he 
selected vendor w ill also prov ide call-support through a program information hotline, and 
may also be utilized for targeted direct-mail marketing activities. 
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vi) Dala Management 

I here will he no changes to PGW*s porllolio Jala management system in FY 2016. 

vii) Evaluations 

The follow ing is a schedule of PGW"s lliircl-parly program evalualions lhal are currenlK 
underway, or are planned For FY 2016. PGW will use the studies for program design 
Improvements, and to inform updates lo IH i\\ "s I KM assumptions. 

• i he C IKI Impaci I \aluaiion is currenlK underway, and is scheduled to be 
completed In ihe end of I Y 2015. 

• I he CIER Impaci Evaluation and Market Study are currently in draft and are 
expected to he finalized by the end of I V 2015. 

• I he HIT I Market Stud\ is eurrentK underway, and is scheduled to be completed 
b\ the end of FY 2015. The III CI Impact Evaluation is scheduled to take place in 
I \ 2016. I his was deferred due to the limited sample si/e of customers In the 
first years of activity. 

• I he I lome Kebales Impact I-valuation is scheduled to take place in FY 2016 
based on I V 2014 aeti\ il> . 



/ / . Key Assumptions 

i) Avoided ( osts 

!'( i\\ updated ils assumptions for the natural gas eommotlity portion of avoided costs as 
part ofthe delailecl program design process in July 2010. and has pros ided updated 
studies annualK as part ol all Implementation Plans to date.7 The updated avoided costs 
fell h\ approximate!) 8.5% percent in real terms compared to the pre\ ions year's 
estimates. ( osts lor all periods analyzed fell h\ approximately 1% to 37% percent, 
bringing the current avoided gas cost projections to their lowest levels since portfolio 
inception. I able 12 shows the average change in projected avoided cost over various time 
frames. 

Table 12 Percentage Change in Avoided Costs Between Plans 

Space Heating Baseload 
April 2014 to March 2015 

Water Heatim 

March 2010 to March 2015 

2012 - 2016 

2017- 2021 

2022 - 2031 

2015 2(i-M 

•5.6% 
•19.3% 
-10.3% 

-21.1% 

-20.9% 

-34.5% 

-22.6% 

-31.1% 

2013 - 2016 -9.7% -11.0% -10.6% 

2017- 2021 -12.7% -14.4% -13.8% 

2022 - 203 1 -5.4% -5.6% -5.5% 

21113 2031 -8.2% -9 .1% -8.8% 

April 2013 to March 2015 

2013 - 2016 -3.1% -3.8% -3.6% 

2017- 2021 -7.4% -8.6% -8.2".. 

2022 - 203 1 1.2% 0.4% 0.7% 

2(113 2031 -2.0% -2.9% -2.6% 

April 2012 to March 2015 

2013 - 2016 4.4% -0.2% 1.2% 

2017- 2021 -7.2% -12.8% -11.1% 

2022 - 2031 0.0% -4.3% -3.0% 

2013- 2031 -1.0% -5.7% -4.2% 

March 2011 to March 2015 

2013 - 2016 -6.6% -20.8% -16.7% 

2017- 2021 -22.7% -34.1% -30.8% 

2022 - 2031 -14.9% -23.4% -21.0% 

2013 - 2031 -15.2% -25.7% -22.7% 

-16.3% 
-30.6% 

-19.4% 

-28.3% 

See Appendix 11 l. A lor table of updated avoided costs. 
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2012 - 2016 

2017 - 2021 

2022- 2031 

2013 - 2031 

September 2009 to March 2015 

-24.4% -37.0% 

-31.7% -42.2% 

-26.8% -34.8% 

-27.6% -37.2% 

-33.5% 

-39.2% 

-32.6% 

.34.5% 

P< i \ \ also examined the portfolio under an alternative, expanded scope In including an 
estimate of the economic value ol" wholesale price reduclion in gas avoided eosls caused 
In demand reductions resulting from energy-efficienc\ improvements. These elTects. 
referred to collectivel) as DRUM;, reflect the same market dynamics as the swings in 
gasoline prices that result from seasonal and secular variation in gasoline demand. 
DRUM varies over time and scope ofthe analysis. I he estimate of gas DRUM for 
Pennsv lvania ranges from $0.13 to S<>. per MMBtu (in 2014 dollars). Resource Insight. 
Inc.'s lull analysis was provided most recently in the PGW's Phase II Plan. 

In addition to DRUM . the expanded analysis included the estimates for the long-run value 
of internalized market prices lor reduced greenhouse gas emissions resulting from gas 
DSM. The methodologv lor calculating these figures was included in the FY 2014. and 
I V 2015 Implementation Plans, as well as PGW s Phase II plan. 

I he av oided costs components of I )RIPI and greenhouse gas emissions are not reflected 
in I able 10 above. I lowever. the values are rellected in Table I I in order tt) show the 
impact from these additional considerations. 

ii) Henefh-C ost Analysis 

The COSt-effectiveness results reported in this plan were calculated using standard 
industrv practice lor conducting the I RC and (ias Program Administrator tests for COSt-
elTectiv eness. 

I he analysis used a real discount rate C RDR") of 2.92 percent. The RDR was calculated 
using assumptions o fa nominal discount rate ("NDR") of4.98 percent and a future 
inflation rate of 2.0 percent. I he inllalion assumption has remained constant, while the 
nominal discount rate has been updated to reflect P( IW's true average weighted cost of 
capital, which rose verv slightK Irom 4.976 percent to 4.980 percent. 

iii) Technical Reference Manual 

P( IW has filed an updated I RM as Appendix G to this plan. The I RM has been updated 
to reflect new baseline assumptions for residential domestic hot water healers based on 
new Federal Standards, and rev ised assumptions for the commercial steam trap and 
commercial domestic hot water heater measures for reasons discussed in the CIER 
section below. 
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IL FY 2016 Program Plans 

Phis section provides details on completed and planned implementation activities in I V 
2016 for all six DSM programs comprising PGW*s EnergySense Portfolio: 

• I he CRP I lome Comfort Program 

The Residential Heating I quipmenl Rebate Program ("RHl R") 

I he I ffieienl Building Grants Program ("CIRI") 

I be ( ommercial and Industrial Equipment Rebate Program ("CIER") 

The Efficient ( onstruetion (irants Program ("111(1") 
The Home Rebates Program 

A. CRP Home ( omfort Program 

i) Program Description 

I he ( RP I lome Comfort program, eurrentlv PGW's l ow-Income I sage Reduction 
Program ("LU 'RP"). seeks to provide cost-effective energv sav ings to low-income 
customers who participate in P( i \ \ "s Customer Responsibility Program ("CRP"). A 
seeondarv goal ofthe program is to reduce the overall long-term cost ofthe CRP as paid 
bv all firm customers. I he program seeks to achieve these goals and make customers" 
homes more energv efficient and comfortable by: 

• Repairing or replacing older and less energv efficient heating S) stems as 
feasible. 

• Prov iding comprehensive weatheri/ation serv ices as feasible. 

• Educating customers tin ways to reduce their energv use along with basic 
health and saletv information. 

• Raising awareness of energv conservation and encouraging the incorporation 
of energv saving behavior. 

• I argeting high-use customers to maximi/e impact and increase eost-
effectiv eness. 

• Streamlining the deliver) mechanism through the use of implementation 
contractors. 

i i ) ( osts. Savings and Benefits 

In order to more aecuratelv project future sav ings. PCAV has made updates to projections 
based on actual activ ities to date. As a result of these actual findings, IH A\ has increased 
the average sav ings and spending per project, while slightlv lowering the cost per 
MMUtu of gas sav ings. I his has led to a decrease in the number of participants required 
to meet savings and spending goals and an increase in projected benefits. 



I he CRP Home Comfort program aims to serve 1,759 cusiomers in 1 Y 2016. wi th 
associated annualized gas savings o f 54.6 HBius. or 31.1 MMbti i /cusiomer. In I Y 2016. 
ihe program is projecied locust S7.57 mi l l ion. I he lol low ing table shows a breakout o f 
participation, costs, and savings. 

Table 13 Projected ( UP Home ( omfort Impacts for FY 2016 

Projected 

( F Y 2016) 

/ ' \ l < l l ( I I ' 1 

Customers with Installations 1.759 

( OS I S 

Measure Installation ( osts $5,972,000 

Vdministration and Management $.10,(1(10 

Marketing and Business Development $-
( ontractor Costs $1.49.1,000 

Inspection and Verification $75,000 

Evaluation $-

1 tilit) ( osts $7,570,000 

Participant ("osts $-
1 olal $7,570,000 

BENEFITS 
Nd Annual BBtu 54.6 

Net l ifetime Olitu 1.098.8 

Net Annual MMBtu Customer 31.1 
Weighted Lifetime (years) 20.1 

In I V 20 I 6. PC i \ \ w i l l continue its activ ities lo improve cosl-effecliveness bv 
coordinating wi th olher agencies to mitigate issues that prevent comprehensive 
weatherization, and addressing customer refusals. I he company also plans to conduct the 
two additional activ ities below to further improve CRP I lome ( omfort COSt-
effeetiv eness: 

A. Improving (ont ractor Work-scopes and Savings 

Beginning in FY 2015. PGW engaged a new Quality Control Inspector with the goal of 
improv ing work quality, communication and eost-effectiv eness. P( IW's Inspector is now 
primarilv focused on identifv ing missed opportunilies and educating Conservation 
Serv ice Prov iders ("( SP") on achiev ing greater and more cost-effective sav ings in 
homes. P( i\\ will also increase the frequency of "enhanced" inspections that use a 
blower door and Infrared cameras for detailed investigations of work quality. 

In addii ion to inspections, the f irm w i l l perform on-site mentoring wi th CSP staff on 

identifv ing and addressing all potential sav ings opportunities. Through these activ ities. 
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PGU hopes ii i further improve CRP Home Comfort cost-effectiveness and per-project 
sa\ inns. 

li. Improving CRP Customer Engagement 

In I Y 2(116. PGW is exploring several new changes designed to improve customer 
cooperation with the CRP Home Comfort program requirements. The most prominent 
change is that PC i\V plans to re-brand the ELIRP program as CRP I lome C omfort to 
increase cusiomer acceptance and educate customers about the benefits of weatheri/ation. 
PC i \ \ selected the name to specify that the program is designed solelv lor C RP 
cusiomers. and that the weatheri/ation treatment improves comfort and qualitv o f life in 
the household. PCiW wil l explore new ways to use this new branding to educate CRP 
cusiomers at various touch points with the company so that they are more willing to 
participate when contacted b> contractors, and understand that their participation is 
required as a condition of CRP enrollment. 

PC IW wil l also encourage its CSPs lo use the new brand to improve customer 
engagement. One example is a post-card mailer to encourage selected customers to 
accept CRP I lome C omfort treatment. PC iW will Hack these activ ities in I V 20 I 6 and 
expand within the program i f successful. 

i i i ) W o r k f l o w 

I here arc no updates to the CRP I lome Comfort workflow. 

iv) Target Marke t and Program Kl ig ih i l i ty 

I here are no updates to the CRP I lome Comfort target market and program eligibility . 

v) Target End-use Measures 

I he majoritv of installations include air sealing and/or insulation in the basement and 
attic as well as some low cost measures such as low How faucet aerators, low How 
shovverheads. and training on the use of programmable thermostats. Approximatelv .T> 
percent of COmprehensivel} treated homes (64 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 saletv and water issues) the CSPs install basic 
measures, such as a programmable thermostat, pipe insulation, or a carbon monoxide 
detector, as feasible. 

vi) Incentive Strategy 

I here are no updates to the incentive stratcgv. 

v i i ) Koles and Kesponsihililies 
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I here arc no updates to roles and responsibilities. 

viii) Evaluation, Monitoring, and Verification 

In FY 2016. PGW plans to update reporting fields to collect additional demographic data 
about the homes treated, in order lo provide inlormation requested in the latest I 11 KP 
codebook. There are no further evaluation, monitoring, and verifiealion updates planned 
for the ( KP I lome Comfort program. 
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li. Residential Heating Equipment Rebates Program 

i) Program Description 

The RllliK program issues prescriptive rebates on premium ellleiene\ gas appliances and 
heating equipment to increase the penetration of these measures in the homes of P( iW*S 
cusiomers. The program has the lollow ing obiecti\es: 

• Promote the selection of premium dTiciencs residential models at the time of 
purchase of residentialK-si/ed gas heating et|uipment. 

• Increase consumers" awareness ofthe breadth ofeiierg> efficicnew opportunities 
in their homes. 

• Strengthen P( iW's relationship w ith customers as a partner in energy efficiency . 

• Encourage market actors throughout the supply chain to provide and promote 
high efficienc) options. 

• Align incentives with other programs. 

• Aid in market transformation towards highest-efficiency options. 

Eligible customers select their own licensed contractor to install the premium effieiencs 
equipment and receive cash rebates to offset the majoritv of the higher efficienev 
equipment's incremental costs. Ihe program launched April. 201 I . 

ii) Costs, Savings, and Benefits 

Projections 
The program aims to serve 1,08 I customers in FY 2016. with associated annualized gas 
sav ings of I 1.2 BBtu. or .T I MMBtu customer. I he program is projected to cost 
$777,000. The following table shows a detailed breakout of participation, costs, and 
sav ings. 

Table 14 Projected RHER Impacts for FY 2016 

Projected 

(FV 2016) 

PARTICIPATION 
Rebates Issued 1.084 

COSTS 
Customer Incentives $668,000 
Administration and Management S 
Marketing and Business Development S-
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Contractor Costs $50,000 

liispi-vtioii and \ cr i lkal ion $0,000 

1 Aaluation $50,000 

l tilit) ( osts $777,000 

Participant ( osts $1.Ill,100 

1 olal $1,908,100 

BENEFITS 
Net Annual BBtu 14.2 

Net Lifetime liBtu 310.3 

Net Ammal MMBtu ( uslomer 3.1 
Weighted Lifetime (years) 21.9 

PGW lias seen an increase in the number of claims received for smaller capacit) furnaces 
from landlord/developers for multifamil) buildings, although this trend has stabilized. 
I hough this increase in participation benefits the program, the smaller units result in a 
lower level of cost-effectiveness. 

P( i\V continues to monitor the cost-effecti\eness of multifamil) projects. It is currently 
working to better encourage cusiomers to seek comprehensive projects, and steer 
multifamil) projects to 111(1 or CIKI where project comprehensiveness maj offset 
measures that are less cost-effective. I he compain also plans to encourage multifamil) 
building owners to adopt cost-effective, higher efllcienc) equipment that will be analyzed 
on a project-by-project basis. IH i\\ will guide landlords and developers to purchase units 
that exceed the efllcienc) ofthe program's prescriptive equipment, and will calculate 
custom rebates that prov ide a greater incentive to adopt the cost-effective equipment. 
I his stratcgv will help PGW improve program cost-effectiveness while incentiv i/ing a 
higher cfllcicnev alternative that mav be adopted as a prescriptive measure in future 
program years. 

iii) Workflow 

I here are no updates to the workllow for Rl IER. 

iv) Target Marke t and Program T.ligihility 

There are no updates to program eligibility. 

v) Target T.nd-use Measures 

Beginning in FY2016, PGW wi l l discontinue offer ing thermostat rebates. PGW found 

that the majoritv o f thermostat rebate applicants have incomplete information or are 

missing documentation on their I I V A ( contractor invoices. I his resulted in pa) ments 

being delayed, rebate processor time and other customer serv ice challenges that did not 

just i f ) the cost. 
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P< i \ \ has decided to postpone its plans to offer the comhi-boiler measure until Phase I I . 
I he measure was originally proposed to he explored for launch in the FY 2014 IP, hut 
was postponed lor launch in the I V 2015 IP. The primary roadblock has been to develop 
a list of "eligible" equipment that meets P< i W s efficienc) requirements and can operate 
on the company's low-pressure distribution system. Furthermore, new measures take 
several months or even years to be adopted in the market, requiring more time lo build 
the program than PdW eurrentlv has in ils Bridge Plan approval. 

As discussed above in the cost, sav ings and benefits section. PdW wil l also pilot a 
custom equipment strategy that encourages multilamilv propertv owners planning lo 
install small capaeitv heaters to instead install higher efficiency, more COSt-effective 
options. I he target equipment and rebates for these custom projects vvoidd be determined 
On a ease-In-case basis. 

Projections 
P< IW updated projections for rebates based on new incentive levels and market 
acceptance. I pdated projections can be Found in the table below 

Tabic 15 - Projected Rebates for FY 2016 by llquipmeiit Type 

Fiscal Year 2016 

Natural (ias 1 umace 

Natural (ias Moiler 

832 

252 

vi) Incentive Strategy 

I he following table shows the proposed rebate schedule li'i I Y20I6. 

Table 16- FY 2016 Planned Residential 1 (piipment kebales 

Measure 
First Rebate Per-

Project 

A d d i t i o n a l Rebates 
I 

Pcr-Projecl 
Natural (ias Furnace 94% AFUE $500 $250 

Natural Gas Water Boiler, 94% AFUE $1,500 $800 

Sinee receiving the FY 2013 impact evaluation on RHER, which identified lower savings 
than predicted. PdW has closelv tracked the impact that smaller capaeitv boilers and 
furnaces have on the program's cost-effectiveness. P< A\ rev ised the rebate amounts in 
FY 2015 In response to this problem, in an effort to reduce incentives to projects that are 
likelv to install smaller-si/ed equipment, but the issue of small capacity healers remain a 
challenge to program cost effectives due in-part to the falling commodity costs discussed 

x Projects are dellued as one indiv itlual entity receiving a rebate for one building address. 
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in the Avoided Costs section above. P(iW will eontinue to monitor this issue in I Y 2016 
and revise program guidelines irnecessarv to reduce the quantitv ol cosl in-crreeti\e 
proilucts coming through the program. 

vii) Roles and kesponsihililies 

There are no updates to roles and responsibilities 

viii) Evaluation, Monitoring, and Verification 

P( r\\ s rebate processor maintains a real-time database of rebate activity. PGW collects 
program aclivil\ Irom its rebate processor and reviews it lor accuracy. Program data is 
then stored at PdW lor long-term purposes. 

In 2016. PdW' will have an independent evaluation performed on its CY2014 year. I he 
evaluation is expected to identily program improvements, and may guide changes to 
program assumptions used in the TKM. Anv changes to the TRM will be filed with the 
PI ( . 

P( iW is seeking ways to improve its application rev iew and vcrillcation processes to 
improve customer satisfaction. In FY 2016. PdW will develop a process to give 
enhanced rev iew for claims that have challenges being approved. For example, in 
situations where an 11 VAC contractor does not provide the required itemized invoice 
showing the healer paid in full alter requests from the customer and PdW'. PGW will 
consider sending its inspector on-site to verity the equipment, giv ing PC iW the needed 
assurance to approve the rebate. 

('. ( Ommercial anil I ml list rial Retrofit Incentives Program 

i) Program Descriplion 

The I Tllcient Building (irants or CIKI program promotes natural gas energv cITiciency 
relrollt investments bv PdW "s multi-famil) residential, commercial, and industrial 
customers. The program prov ides technical assistance and customized financial 
incentives for COSt-effective gas-saving investments including high-efficienC) heating 
system replacements, improved system controls, and building thermal performance 
enhancements. I he program also assists participants in arranging financing For the 
balance of project costs through partnerships with third-party lenders. I he program has 
the lollow ing objectives: 

• Save natural gas through COSt-effective energv efficienc) relrollt projects. 

• Make comprehensive energv-enicienev retrofits affordable bv offering 
customized financial incentives that, when combined with third-part) 
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tliumcinij. can provide pari iei pal ing eustomers with immediate positive 
cash How. 

• Promote a betler underslanding ofenerg) ellleieneN oplions available lo 
PdW s nonresidenlial euslomers. 

CIRI seeks lo educate and encourage facilit) managers, department heads, and financial 
olTicers lo conduct audits of their facilities and identify cost-effective energ) sa\ ing 
retrofit opporiunilies. PdW ihen provides an incentive lor completing ihe installation of 
Ihe idcnlillcd savings measures. The initial phase ofthe program specifically targeted 
energ) clTicienc) opporiunilies in mulli-lamil) buildings. As ihe program ramped-up 
additional commercial and industrial cusiomer classes have been targeted. 

ii) Costs, Savings, and Benefits 
Projeclions 
The CIKI program aims to serve 12 cusiomers in I Y 2016. with associated annualized 
gas savings of 4.8 BBtu, or 401 MMBtu/cuslomcr. The program is projected to cost 
;S2S4.2()() in I Y 2010. 

t able 17-Projected CBRl Impacts for FY 2016 

Projected 

( F Y 2016) 

PARTICIPATION 

Customers with Installations 12 

COSTS 

Measure Installation ( osts $202,900 

Administration and Management $ 

Marketing and Ousiness Development $-

Contractor Costs $70,000 

On-site lechnical Assessment $-

Evaluation $-

1 l i l i t \ ( osts $284,200 

Participant Costs $177,789 

1 otal $461,989 

/;/ \/ ms 

Ncl Annual BBtu 4.8 

Nd I ifetime BBtu 89.1 

Net Annual MMBtu ( list..met 401.4 

Weighted Lifetime (years) 18.6 

iii) Workflow 

In FY 2010. the onl) workflow update that PdW plans to make is to streamline the 
application process lo improve customer experience and increase the number ol project 
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leads. Furthermore, ihis update will make ii easier for business owners to complete their 
CIRI screening application prior lo work beginning at the property, reducing the number 
of projects that are ineligible due to project liming. 

iv) Target Market and Program Eligibility 
I here are no Updates lo the target markel and program eligibility. 

v) Target Knd-use Measures 
I here are no updates lo the target end-use measures. 

vi) Incentive Strategy 
I here are no updates to the incentive strategy 

vii) koles and kesponsihililies 
I here are no updates to roles and responsibilities. 

viii) Evaluation, Monitoring, and V erifieation 
I here are no updates to evaluation, monitoring, and verification For CIRI. 
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D. Commercial and Industr ial Equipment Rebates Program 

i) Program Description 

I he Cli l< program issues prescriptive rebates on premium elUcicnc) gas appliances and 
healing equipmenl to increase the penetration of these measures in the facilities of 
PGW's commercial, industrial, and multi-famil) cusiomers. I he program has the 
lollow ing objectives: 

• Promote the selection of premium cTllcicneN residential models at the time of 
purchase of commercial and industrial sized gas healing equipment. 

• Strenglhen P(i\\ s relalionship wilh cusiomers as a parlner in energy cTllciency. 

• I neourage markel aclors throughout the supply chain to prO\ ide and promote 
high efficienc) options. 

• Align incenlives wilh olher programs. 

• Aid in markel transformation towards highest-efficienc) options. 

Eligible cusiomers will select their own licensed contractor to install the premium 
efficienc) equipment and receive cash rebates to offset ofthe majorit) ofthe higher 
erilcienc) equipment's incremental costs. 

ii) Costs, Savings, and Benefits 

Proieclions 
The program aims to serve 170 customers in FY 2016. with associated annualized gas 
savings of 11.0 BBtu, or 64.5 MMBtu per-customer. The program is projected to cost 
$313,650. I he following table shows a detailed breakout ol"participation, costs, and 
sa\ ings. 

Table IX Projecied ( II U Impacts for I V 2016 

Projected 

(FY 2016) 

PARTICIPATION 

Customers with Installations 170 

COSTS 

Measure Installation Costs $236,650 

Administration and Management $-

Marketing and Business Development $-

Contractor ( osts $60,000 

Inspection and Veri lkat ion $17,000 



On-site Pechnical Assessment $-
Bvalustlon $-
Utilit} < «»sts $313,650 
Participant Costs $131,335 
Iotal $444,985 

BENEFITS 
Net Annual BBtu 11.0 
Net Lifetime BBtu 175.5 

Net \nnual \ l \ IB i i i ( ustomcr ()1.5 

Weighted Lifetime (years) 16.0 

iii) Workflow 

Although no immediate new workflow changes will be implemented, I'dW plans to use 
(he CIER impact evaluation and market stuck to guiile am neeessar> program updates. 

iv) Target Market and Program Eligibility 

There are no updates to program eligibility. 

v) Target End-use Measures 

In response lo the launch ofa new PGW I nergySense steam trap incentives in FY 2015. 
P< IW heard from several llrms interested in retrofittinu steam traps with new lunelional 
mechanisms, rather than replacing the entire unit. B) replacing just the functional 
components, the repair can he more eost-effectis e due to simiillcantK lower labor and 
slightl) lower materials costs. Beginning In FY 2010. PGW will plan to offer 
prescriptive rebates for steam trap inserts as an alternative to full replacement units. P< i \ \ 
will verifv the installation through signed confirmation from the installer Indicating the 
number of installed traps or steam trap repair kits, prov iding invoices indicating trap 
model and manufacturer as well as the model and manufacturer of the steam trap repair 
kit. and/or visual inspection ofthe trap and conllrmation ofthe submittals. Both steam 
trap conservation methods will yield signillcant gas savings, and. to the best of PGW's 
knowledge, have been implemented bv conservation programs at Nicor(iasand Peoples 
(ias In Pennsylvania. 

PCiW also plans to update the eligibility requirements of commcrcial-si/cd hot water 
heaters bv eliminating the requirement that equipmenl be ENERGY S I AK certified. 
Equipment eligibility will be solelv based on meeting a minimum rating of 94% thermal 
efficiency as certified bv AHRI. Phis change is due to the customers investing in high 
cfllcicnev commercial hot-water heaters that are new to the market but which have not 
sought ENERGY S I AK certification. 

vi) Incentive Strategy 
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I able 19 \ \ 2016 ( II R Incentive Strateg) 

Measure Name M in imum Kffieienev Rebate Amount 

Boiler. Mot Water (300 < M B I I • 2.500) 90% Thermal Efficiency (El) S2.900 - S8.4()0 

Boiler, Hot Water (300 < M B H < 2,500) 85% Thermal Efficiency (Et) $800-56,300 

('ommercial < ias 1 arge \ al 1 i \ cr 
(Per-I'rypot) 

1 \ l K( i V SI \Ki< $ 1.900 

Commercial (ias Standard Vat Fiyer 
(Per-Fry pot) 

1 M l<(.^ s i \RK $ 1.400 

Commercial (ias Steam Cooker 
(Per Pan) 

1 \ l RGY SI VR | S(,(i(i 

l l igh- l nicienc) Pre-Rinse Spra\ Valve 
1.28 Gallons per Minute (GPM) 

maximum 
$25 

CI Domestic Hot Water Heaters 
(input > 75 KBtu/h) 

•9.1% 1,1 
$4/MBI I o f rated 

input capacity 

Low Pressure Steam Trap 
Replacement or Insert 

PSKi - 15 $50 

Medium Pressure Steam 1 rap 
Replacement or Insert 

15 • PSKi • 75 $150 

High Pressure Steam Trap 
Replacement or Insert 

75 < PSIG $250 

v i i ) Roles a n d Respons ih i l i l i e s 

I here are no updates to roles and responsibilities. 

v iii) Kval t iat ion, Moni tor ing , and Ver i f icat ion 

I here arc no updates to evaluation, monitoring, and verillcation lor the ( II K program. 



E, High Efficiency Construction Incentives Program 

i) Program Description 

I he HECI program promotes natural gas energ} efncienc\ in the new construction and 
gut rehab markets, both tor residential and non-residential projects. I he program 
pro\ ides technical assistance and prescriptive llnancial incenti\es lor projects that go 
beyond building code, lor commercial projects, incentives increase lor projects based on 
natural gas savings compared to the code baseline. The program has the lollow ing 
objectives: 

• Conserve natural gas consumption through cost-elTective energy 
cnicicneN measures in new construction and gut rehabilitation projects. 

• Promote a better understanding ol energN el'tleieneN options available In 
the new construction and gut rehabilitation markets. 

III ( I seeks to convince homebuilders. building owners, engineers, architects, and 
contractors to incorporate natural gas energv efficiency Into the design of their projects 
and go beyond standards dictated bv the building code. I he program provides technical 
assistance and incentives for meeting efficiency thresholds. PGW has engaged a CSP to 
assess the project plans and veritv eligibility, helping the customers meet and exceed 
program energv sav ings requirements. P( IW prov ides the llnancial incentive to the 
customer upon the completion of the project. 

ii) ( osts. Savings, and IJenefits 

Projections 
The program aims to serve M) single-ramilv residential units. 10 multifamilv buildings, 
and two commercial new construction projects in FY 2010. with associated annualized 
gas sav ings of 2.8 BBtu. or 66.4 MMBtu customer. The program is projected to cost 
approximatelv SIS 1.000. 

Table20-Projected HECI Impacts for FY 2016 

Projected 
(FY 2016) 

PARTICIPATION 
Customers wi lh Installations 42 

COSTS 
Measure Installation Costs $157.0(10 

Administration and Management s-
Marketing and Business Development S-

( ontractor ("osts $16,000 

Inspection and V erillcation SX.OOO 

On-site lechnical Assessment $ 

> 1 



1 valualion S-
1 lil i l> ( nsts Sl 81.000 

Participant Costs $90,009 

Io ta l S27|,009 

fil. MIIIS 

Ncl Annual Ulitu 2.8 

Net l.itctirnc BBtu 50.6 

Net Annual \ l \ I B u i ( ustomcr 66.1 

Wcii-liicd 1 itetime (years) 18.2 

iii) Workllow 

I here are no updates lo \\ orkflou in the I ll-CI program. 

Iv) Target Market and Program Kligihility 

I here are no updates to target markei and program eligibility in the IIEC1 program. 

v) Target T.nd-nse Measures 

In accordance with new U.S. Department of I nerg\ manuraeiurer standards, PGV̂  lias 
increased ils baseline water healer assumptions from 0.58 energ) factor to 0.01 5 lor 
storage hot water heaters. In the short-term, below-baseline equipment w ill continue to be 
available through retailers: however. PGW*S adoption ofthe new standards will 
encourage customers lo go further in designing high-efflcienC) projects that exceed the 
new. higher standards. 

vi) Incentive strategy 

PGW continues to find that in some projects the calculated customer grant mav exceed 
gas benefits due to prescriptive rebates being included within the comprehensive custom 
projects. 'This issue was addressed in I V 2015 when the incentives for III ( I and Kill K 
were adjusted to protect gas administrator test cost-effectiveness while still aligning 
program incentives. Although the issue has become much rarer, on some occasions, a 
Customer's combined KIM K and III Cl project incentive mav exceed the gas benefits for 
that project. I his issue is further aggravated bv the fact that gas avoided costs have fallen 
again with the IV 2010 IP. PdW will continue to track this issue In FY 2016 and If it 
becomes more frequent again, make anv neeessarv program incentive design changes, 

vii) Koles and Responsibilities 

I here are no updates to roles and responsibilities 

viii) T valualion. Monitoring, and V erifiealion 

I here are no updates to evaluation, monitoring, and verillcation for the HECI program. 
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F. Home Rebates Program 

i) Program Descriplion 

I he Home Rebates program prov ides incentives to eustomers and contractors that 
pet Iorm comprehensive natural gas energv efficienc) retrofits. The Home Kehates 
program has the lollow ing goals: 

• Save natural gas through cost-effective residential retrofits. 

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

Promote better understanding of energv erficicnev oplions available for 
the residential markel. 

I lome Kebales prov ides incentives to single-ramilv residential customers for 
implementing natural gas sav ing measures in their home, such as air sealing, insulation, 
and heating system replacements. Customers arc eligible for a subsidized energv 
assessment and can earn rebates based on the calculated first-year MMBtu savings of 
their completed measures. P< A\ . through a third-part) administrator, oversees a network 
of contractors approved to perform work under I lome Rebates. I he program builds on 
the lessons learned Irom implementing ELIRP, which promotes similar energv efficienc) 
packages among PCiW's low-income population through use ol"approved conservation 
serv ice prov iders (•"( SIV). 

ii) ( osls. Savings, and Benefits 

Proiections 
PCiW aims to complete 257 I lome Rebates projects in FY 2010. with associated 
annuali/ed gas sav ings 017.5 BBtu. or 20.0 MMBtu 'eustomcr. The program is projected 
to cost $666,614. 

P< i \ \ has rev ised its I lome Rebates program assumptions to account for the program's 
strong conversion rates from initial audits to completed projects. Although the program is 
not projected to achieve cumulative I RC cost-elTectiveness in Phase I. due to slow 
market uptake and high implementation costs, it is projected to provide positive I KC net 
benefits going forward despite falling gas commoditv costs. The I lome Kebates Program 
is projected to achieve a 1.01 BCK in the FY 2010 program v ear and a (ias Administrator 
BCR of 2.02. 



TjibU- 21 - Projcclcd Hemic Kehates Impacts for F Y 2016 

Projected 

( F Y 2016) 

PARTICIPA r/0.\ 

\nal\ses Viulits 643 

Customers with Installations 257 

COSTS 

Measure Inslallalion ( osts SI 17,614 

Administration and Management S-

Marketing and Business Development v 

Contractor Costs $178,000 

Inspection and Verification $5 1.000 

On-site lechnical Assessment $ 

Evaluation $-

1 t i l i t ) ( nsts S O O M . U 

Participant ( osts $863,909 

Iotal $1,530,523 

BENEFITS 

Net Annual BBtu 7.5 

Net 1 ifetime BBtu 218.8 

Net Annual MMBtir ( ustomcr 29.0 

Weighted Lifetime (years) 29.3 

iii) Workflow 

There are no updates to the program workllow. 

iv ) Targel Markel, Program Kligihility and Process 

There are no updates to I lome Kehates target market, program eligibility and process, 

v) Target End-use Measures 

?(r\\ will apply the updated residential domestic hot water heater baseline discussed 
above in the HECI section to I lome Kebates where applicable. 

In I Y 2016, PdW will also encourage CSPs to perform more low-cost and "labor-onlv 
measures thai easil) capture sav ings that can be done at the time of an audit to prov ide 
customers with immediate value and deliver program savings without additional cost. 
Low-cost "labor-only" measures include hot water lank turn-downs and thermostat 
adjustments. Similarlv PdW will explore new ways to market basic measure packages at 
the time of audit, such as door weather-stripping and basic air sealing, pipe wrap, 
thermostat and health and saletv measures that can be easil) included earlv iti a project. 
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vi) Incentive Strategy 

I he primar> challenge in the Home Rebates program has been limited customer 
participation. A seeondarv challenge to program success is the number of projects that do 
not proceed w ith a comprehensive project. The I lome Kebates program has achieved a 
high project conversion rate ol'TP'o sinee inception, but signillcant percentages ofhomes 
still do not proceed alter reeeis ing an audit. I o combat these issues. PdW is launching a 
limited time offer in FY 2015 to provide a $500 bonus to encourage the completion of 
comprehensive projects. I he promotion is designed to motivate customers that had audits 
performed but have nol yet acted upon them, and to encourage borderline customers lo 
participate. This incentive is simple lo communicate, and gives CSPs an opportunity lo 
reach out to old eustomers and motivate new ones. Pending the outcome of this incentive 
promotion, PdW mas olTer olher similar short-term marketing promotions, such as 
referral bonuses, in FY 2016. 

In addiiion to short-term marketing promotions, PGW will review the results otThe 
comprehensive project bonus promotion to inform potential changes to the Home Kebales 
Program incentive strategy. One option that PdW' is exploring is to calculate rebates 
based on lifetime savings, instead of first-year savings. This shift would provide higher 
incentives for comprehensive projects that achiever higher sav ings over a longer period 
of time, and therefore more cost-effective sav ings. PdW is exploring design strategies lo 
ensuring this change would be effective and could be implemented seamlessl) into the 
program's communications and workllow. 

vii) Koles and Kesponsihililies 

There are no updates to roles and responsibilities in the I lome Kebates program. 

viii) Evaluation, Monitoring, and Verification 

I here are no updates to evaluation, monitoring, and verillcation in the I lome Kebales 
program. 
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III. Appendices 
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A. PGW Avoided Gas Costs Over Time 
Comparison of Space Heating Avoided Costs (2009$) 

Year 
Orig inal I'lan 

9/28/09 

FY 11 IP 

7/26/10 

FY12 IP 

3/21/11 

FY 13 IP 

4/7/12 

FY14 IP 

4/7/13 

FY 15 IP 

4/25/14 

FY16 IP 

3/12/15 

2011 ss.o; $6.54 $6.35 $6.35 $6.35 $6.35 $6.35 

2012 $8.55 $6.57 $6.48 $5.40 $5.40 $5.40 $5.40 

2013 $8.51 S6.59 $6.51 $5.97 $6.75 $7.24 $7.24 

2014 SS.5I $6.77 $6.84 $6.22 $6.73 $7.54 $7.54 

2015 S8.62 $7.04 $7.21 $6.34 $6.67 $7.00 $5.52 

2016 $8.77 $7.30 $7.51 $6.46 $6.67 $6.90 S5.69 

2017 $9.00 $7.52 $7.76 $6.60 $6.70 $6.91 $5.97 

2018 $9. ' ' i $7.70 $8.00 $6.72 $6.76 S7.08 $6.15 

201') $9.44 $7.90 $8.25 S6..S 1 $6.85 $7.29 $6.35 

2020 $9.43 $8.09 $8.50 $6.97 S6 "<> S7.5 1 $6.57 

2021 $9.46 $8.27 $8.71 $7.22 $7.11 $7.70 $6.83 

2022 $9.57 $836 $8.80 $7.42 $7.27 $7.87 $7.09 

2023 $9.88 $8.34 $8.78 $7.59 $7.44 $7.97 $7.34 

2024 SI 0.24 J8.18 $8.82 $7.73 $7.61 NX.IK. $7.56 

2025 $10.58 $8.51 SS.96 $7.94 $7.71 $8.18 $7.79 

2026 $10.91 SX.co $9.12 $8.10 $7.85 $8.29 $7.93 

2027 $11.19 SS.S7 S9.M S8.08 $7.92 $8.38 ss.o: 

2028 $11.41 $9.12 $9.60 S.s.oo $8.01 $8.55 $8.19 

202') $11.59 $9.18 $9.88 $8.04 $8.13 $8.80 s s . i i 

2030 $1 1.65 $9.48 $9.98 $8.23 $8.26 $8.92 $8.56 

2031 $1 1.87 $9.69 $10.24 $8.45 $8.41 $9.10 $8.74 

2032 SI 1.87 $9.69 Mi l . . ' 1 $8.57 $8.50 $9.32 $8.95 

2033 $11.87 $9.69 $10.24 $8.70 $8.83 $9.46 $9.09 

SMOO 

$12.00 

Si ooo 

Space Heating Avoided Costs (2009$) 

o o o o o o o o o o o o o o o o o o o o o o o 
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Comparison of Baseload Avoided (osts (2()0*)S) 

Year 

Or ig inal 
Plan 

9/28/09 

1 V I I IP 

7/26/10 

FY12 IP 

3/21/11 

F Y 13 IP 

4/7/12 

FY14 IP 

4/7/13 

FY 15 IP 

4/25/14 

1 V 16 IP 

3/12/15 

2011 $7.28 $5.54 $5.15 $5.15 $5.15 $5.15 $5.15 

2012 $7.24 $5.59 $5.32 $3.82 S vS2 s .vs : $3.82 

2013 $7.21 $5.64 $5.40 $4.36 $4.80 $5.23 $5.23 

2014 $7.24 $5.82 $5.70 $4.59 $4.78 $5.38 S5.38 

2015 $7.32 $6.07 $6.04 $4.73 $4.74 S5.00 $3.80 

2016 $7.45 $6.30 $6.30 $4.85 $4.76 $4.94 $3.95 

2017 $7.65 $6.51 $6.53 S 1.99 SI.SI $4.97 $4.20 

2018 $7.91 $6.68 $6.74 $5.12 $4.89 $5.14 S4.37 

2019 SS Os $6.86 $6.97 $5.21 $5.00 $5.36 $4.57 

2020 SS.O I $7.04 $7.19 $5.38 $5.13 $5.58 $4.79 

2021 $8.07 $7.21 $7.38 $5.61 $5.29 $5.76 $5.04 

2022 $8.17 $7.29 $7.46 $5.81 $5.45 $5.92 $5.29 

2023 SS.I5 $7.27 $7.44 $5.99 S5.6 5 $6.01 $5.51 

2024 $8.78 $7.30 $7.48 $6.13 $5.80 S6.I0 $5.71 

2025 $9.08 $7.43 $7.61 $6.33 $5.92 $6.23 $5.93 

2026 $9.37 $7.57 $7.75 $6.50 S6.06 $6.34 SO, 1)6 

2027 $9.63 $7.76 $7.95 S6 19 $6.13 $6.44 $6.15 

2028 $9.82 $7.99 $8.18 $6.42 $6.24 $6.60 S(>.31 

2029 $9.99 $8.23 $8.43 $6.47 $6.36 $6.85 $6.55 

2030 $10.04 $8.32 $8.52 $6.66 $6.49 $6.97 $6.67 

2031 SI 0.24 $8.52 $8.76 $6.88 $6.6 i $7.14 S6.S I 

2032 SI 0.24 ss.5 : $8.76 $7.00 $6.74 $7.36 $7.05 

2(133 $10.24 $8.52 $8.76 $7.13 $7.06 $7.49 $7.18 

$12.00 

$1000 

S8 00 

$600 

$4.00 

$2 00 

Baseload Avoided Costs (2009$) 

gmal Plan 9/28/09 
f Y l l IP 7/26/10 
fY12 IP 3/21/11 
fY13 IP 4/7/12 
fY14IP4/7/13 
fYlS IP 4/25/14 
fY16 IP 3/12/15 

O O O O O O O O O O O O O O O O O O O O O O O 
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Comparison of Water Mealing Avoided Costs (2012$) 

Year 

Original 
Plan 

9/28/09 

F Y l l IP 

7/26/10 

FY12 IP 

3/21/11 

FYI3 IP 

4/7/12 

FY14IP 

4/7/13 

FYlS IP 

4/25/14 

FY16 IP 

3/12/15 

2011 $7.62 $5.79 $5.45 $5.45 $5.45 $5.45 $5.45 

2012 $7.57 $5.83 $5.61 $4.21 $4.21 $4.21 $4.21 

2013 $7.54 S5.8S $5.68 $4.76 $5.29 $5.74 $5.74 

2014 $7.57 $6.06 $5.9S $5.00 $5.26 S5.92 $5.92 

2015 $7.65 $6.3 I $6.33 $5.13 $5.23 $5.50 $4.23 

2016 $7.78 $6.55 $6.61 $5.26 $5.24 $5.43 $4.39 

2017 $7.99 $6.76 $6.84 $5.39 $5.28 $5.45 S 1.6-1 

20 IS $8.26 S6.04 $7.05 $5.52 $5.36 $5.62 $4.82 

2019 SN in $7.12 $7.29 $5.61 $5.46 $5.85 $5.02 

2020 $8.39 $7.30 $7.52 $5.78 $5.59 $6.06 S5.24 

2021 $8.42 $7.48 $7.72 $6.02 $5.74 $6.24 $5.49 

2022 $8.52 $7.55 $7.80 $6.21 $5.91 S6. HI $5.74 

2023 $8.81 $7.54 $7.78 $6.39 $6.08 $6.50 $5.97 

2024 $9.14 $7.57 $7.82 $6.53 S6.25 $6.59 $6.17 

2025 $9.45 $7.70 $7.95 $6.74 $6.36 $6.72 $6.40 

2026 $9.76 $7.84 $8.09 $6.90 $6.50 $6.83 $6.53 

2027 $10.02 $8.04 S.s, ;o $6.88 $6.58 $6.92 S6.62 

202S $10.22 ss.:? $8.54 $6.82 $6.68 $7.09 $6.78 

2029 SI 0.39 ss.5: $8.80 $6.86 S6 80 $7.34 $7.02 

2030 SI 0.44 $8.61 $8.89 $7.05 $6.93 $7.46 $7.14 

2031 S10.65 $8.81 $9.13 S7.27 $7.08 $7.63 $7.31 

2032 S10.65 $8.81 $9.13 $7.40 $7.18 $7.85 $7.52 

2033 $10.65 $8.81 $9.13 $7.52 $7.50 $7.99 $7.66 

S12.M 

S1000 

58 OO 

56 00 

54 00 

$3.00 

Water Heating Avoided Costs (2009$) 

O O O O O O O O O O O O O O O O O O O O O O O 
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li. 1.1st of Ai 7WIJ 7//.V 

A c r o n y m M e a n i n g 

ACEEE Ainer iean Counc i l lor an 1 nergv 1 H ic icn l 1 c o n o i m 

ARRA American Recovery and Reinvestment Act 

B( R Ik-nefit-cost ratio 

U S U I ' Basic System Repair Program 

CEE Consortium for Energy Efficiency 

CIRI ( ommercial and Industrial Retrofit Program 

( RRI Comprehensive Residential Heating Retrofit Program 

CRP Customer Responsibility Program 

CSP ( onservation Service Provider 

CWP Conservation Works Program 

C Y Calendar Year 

DEP Department o f Env ironmental Protection 

DSM Demand-Side Management 

E C A Energy Coordinating Agency 

ECRS Efficiency Cost Recovery Surcharge 

ELIRP Enhanced Low Income Program 

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

GEEG Green Energy Economics Group, Inc. 

HECI High Efficiency Construction Program 

Keystone HELP Kevslonc 1 lome 1 ncri:\ 1 oan I'romam 

NAECP National Appliance Energv Conservation Act 

NDR Nomina l 1 )iscount Rate 

PA Pennsv Ivania 

PECIEP Commercial and Industrial Equipment Rebates Program 

RHER Premium 1 t l lc iencv Heat ing Lqu ipment Program 

P( i\\ Philadelphia Gas Works 

PHDC Philadelphia Housing Development Corp. 

Rl >R Real 1 )iscount Rale 

1 R( Total Resource Cost 

1 RM Pechnical Reference Manual 

use t niversal Services Charge 

\ \ \ P Weatheri/ation Assistance Program 
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C Units 

Dili 10 therms 
MDth 10.000 therms 
MM Dili 10. .ooo therms 

Ccf 100 cubic feel 
Mef 1,000 cubic feel 
MMc f - 1.000.000 cubic feel 
Bcf = 1,000.000.000 cubic feet 

MMUtu 1.000.000 Htu 
BBtu I.OOO.OOO.OOO BtU 

k\V 1.000 walls 
MW 1.000.000 watts 
( . \ \ 1.000.000.000 watts 

I MMBtu I Dlh 
1.03 therm = I ccf 
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D. Organization Chart 

Senior Vice President • 
MjrVcling S 

Communicationj 

Vice PreiKlenl - Marketing 

Director - Corporate 
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I Implementation 
, ConsuKanl 1 

Re»«1ential 
Programs 

Coordinator 

Vice Presiderl - Regulalorv 
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Prog ami 

Director - Custome< 
Programs 

Senior Vice President -
Finance 

I President - Legal 

Legal Staff 

L valuation 
Consultant 

Commercial 
Programs 

Coordinator 

Program 
Contractor* ' • 
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E. Sales Reduction Projections 

Gas Saks Reduction Projections from FY 2(116 Activity (MCF) 

FY Total Total (excluding CRP) 

2016 37.495 16.358 

2017 92.034 38,992 

20IX 92.034 38,992 

2019 92.034 38,992 

2020 92,034 38,992 

2021 91.786 38,744 

2022 90.741 37,698 

2(123 90.741 37,698 

2024 90,741 37,698 

2(125 90,741 37,698 

2026 84,639 35,314 

2027 84,639 35,314 

2028 81.670 32,344 

2029 79,885 30,560 

2030 78,157 28,831 

2031 78.157 28,831 

2032 78.157 28.831 

2033 78.157 28,831 

2034 35,276 28,831 

2035 35.276 28,831 

2036 26.825 20,380 

2037 24,841 18,396 

2038 23,759 17,314 

2(13') 23,759 17,314 

204(1 23,759 17,314 

2041 14.236 7,792 

2042 14,236 7,792 

2043 14.236 7,792 

2044 14,236 7,792 

2045 13,441 6,996 

2046 6.445 -
2047 6,445 -
2048 6.445 -
2049 6.445 -
2050 0.415 -

Lifetime 1,674,324 607,510 
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F. Projected Job Creation 

I he follow ing tabic presents the range of cmplos mcnl-impact projects for the proposed 
P< i \ \ 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 sa\ ings 
resulting from PCiW "s programs. Please see PdW "s DSM Phase II Plan for a discussion 
ofthe research that lead to the assumptions of jobs created per I l i tu. 

JOB CREATION IMPACTS OF GAS 
EFFICIENCY PORTFOLIO 

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

RESIDENTIAL PROGRAMS 
FY 2016 43 57 71 

NON-RESIDKNTIAL PROGRAMS 
FY 2016 '< 12 15 

TOTAL PORTFOLIO 
FY 2016 52 69 
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G, Technical Reference Manual 

I he lechnical reference manual for I Y 2016 has been pros ided as a separate document. 

48 



Technical Reference Manual 
Measure Savings Algorithms 

ENERGYSENSE 
Your building, your savings. 

June 4, 2015 
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I. Residential Time of Replacement Market 

A, Space Heating End Use 

l)Efficient Space Heating System 

Unique Measure Code(s): TBI) 
DraRdate: 2/17/11 
Effective date: TBD 
End date: TBD 

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

Definition of Baseline Condition 
The efficiency levels ofthe gas-fired furnaces or boilers that would have been purchased absent this or another DSM 
program are shown in the following table. 

Equipment Type Baseline AFUE 

Gas Furnace 80% 

Gas Boiler 80% 

Definition of Efficient Condition 
The installed gas furnace or boiler must have an AFUE greater than that shown in the tabic 
minimum AFUE requirements are detailed below. 

Equipment Type Minimum AFUE 

Gas Furnace 94% 

Gas Furnace with ECM Fan 94% 

Gas Boiler 94% 

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

. . Capacity0.uC 

Annua! Gas SaviTios iMMBtxi) = „— X 
1,000 

Where: 

June 4, 2015 

Capacityout = Output capacity of equipment to be installed (kBtu/hr) 
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1,000 
AI 7UBu a s c 

AFUE,:* 
EFEHII , , , 

Conversion from kBtu to MMBtu 
Efficiency of new baseline equipment (Annual Fuel Utilization Efficiency) 
Efficiency of new equipment 
Equivalent Full Load Meating Hours (730 hours for furnaces, 854 for boilers)' 

Electric Savings Algorithms 

Electric energy savings result from efficient furnace fans (ECM) dial 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 

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. 

Freeridcrship/Spillovcr 
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 Tvpe Measure Lifetime 

Gas Furnaces 20 

Gas Boilers 25 
Source: Lifetime estimates used by Efficiency Vermont. 

Water Savings 
There arc no water savings for this measure. 

1 FFLH based on adjustinents iipplied based on 2014 ovalualion by APPRISE. 

June 4, 2015 
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2)Programmable Thermostat 
Unique Measure Code(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 

'fhc 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 
different times ofthe day and week. 
Gas Savings Algorithms 
Annual Cos Savitys (MMBtu) = SHprs X 5.3% = (81 - 30) x 5.3% = 1.53 MMBtu 

Where: 
Sl'lpre = Space Meat MMBtu gas usage with manual thermostat 
5.3% = Percentage savings from programmable thermostat compared to manual thermostat2 

81 = Typical PGW residential healing 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, (hen assume that 83% have air-conditioning and estimate (he cooling savings as* 83% ofa 
house with central air conditioning.4 

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

Energy Savings 

AkWh' = AkWh A u , 4 AkWhC0(,i 

AkWhAlK = Annual Gas Savings (MMBtu) x AuxUiary 

AkWhcuoi = 0 kWh if house has no air conditioning 

= AkWh^p if house has central air conditioning 

2 Percent savings from CWP evaluations of fiCA thermostat installations. 
3 Non-space-heat usage assumption in New Jersey Clean Energy Program Protocols (December 2009). 
A Percentage of houses with air-condilioning from EIA Table ACI.xls for Middle Atlantic region (PA, NY, NJ). From: 
hltp://www.cLa.doL*.gov/cmcii/recs/recs2005/Jic2005jablcs/detai!cd_tables2005.1itml 

June 4,2015 
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= 0 if house has room air conditioning 
= 83% x AkWh-Ac if no information about air conditioner 

f*nf>nnBtu i kivh\ ' i Z M — H — - j f K . \ 

EERcom. x Eff&uct 
\ 

X EFLH X ESF, 

J 
cooi 

Deemed Savings: 
AkWh = AkWh-^ -3- Ak^-h^ (missing) = 7.7 + 77.1 = 8*.8 kWh 

AkUTi^ = 1.53 X 5.02 = 7.7 

AkWhoic (missing) = 83% x £k\VI^A C 

=83% *3 x (whrJ x 1032 x 0.02 = 77.1 

Where: 

Demand Savings 
AkW=0kW 

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

capacity (see table below) 

BERCOOL - Seasonally averaged efficiency rating ofthe baseline unit. (see table 

below) 

Effdud = duct system efficiency (see table below) 

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

below) 

EFLH = equivalent full load hours 

June 4,2015 
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Residential Electric HVAC Calculation Assumptions 

Component Type Value Sources 

CAPCOOL Variable Namepiate data Contractor Data 
Gathering 

Default; 3 tons 1 

EERCOOL Variable Namepiate data Contractor Data 

Gathering 

Default: Cooling = 10 SEER 

Default: Heating = 1.0 (electric furnace COP) 

2 

Effdud 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. 

Freeridcrship/Spillover 
Until studies have been performed to determine the free 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 lo be one. 

Measure Lifetimes 

Equipment Type Measure Lifetime 

Programmable Thermostat 15 

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

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

l)Tankless Water Heater 

Unique Measure Code(s): TBD 
Draft date: 5/28/15 
Effective date: TBD 
End date: TBD 

Measure Description 

This measure is an on-demand gas water healer. 

Definition of Baseline Condition 

The efficiency levels ofthe gas-fired stand-alone storage water heater that would have been purchased absent this or 
another DSM program are shown in the following table. 

Equipment Type Baseline EF 
Gas Stand-alone Storage Water Meater 0.6155 

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

Equipment Type Minimum EF 
Gas Tankless Water Meater 0.82 

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

Annual Gas Savings (MMBtic) = 

Where: 

( - = 1 — - F F — ) x 41,045 x 365 

1.000,000 

EFnasc = Energy Factor of baseline water heater = 0.60 
EF|.;ir = Energy Factor of efficient water heater 

Electric Savings Algorithms 

There arc no electric savings from this measure. 

Energy Savings 
AkWh = 0 kWh 

5 Based on the federal standard for residential gas-fired water healer as of April 16. 2015 and assumed typical 40 gallon storage. 
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Demand Savings 
AkW=OkW 

Where: 
AkWh 
AkW 

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

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

Equipment Type Free Ridcrship Spillover 

Tankless Water Meater 0% 0% 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

Equipment Type Measure Lifetime 

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

Water Savings 
There are no water savings for this measure. 

C. Combined Space and Domestic Hot Water Usage 

l)Combination Boiler - Space Heating and DHW 

Unique Measure Codc(s): TBD 
Draft date: 7/29/13 
Effective date: TBD 
End date: TBD 

Measure Description 
This measure applies to residential-sized combination boilers purchased at the time of natural replacement. These 
are integrated boilers that provide hot water for space heating and on-demand domestic hot water and have minimal 
or no hot water storage. A qualifying combination boiler (combi boiler) must meet minimum efficiency 
requirements (AFUE). 

Definition of Baseline Condition 
The efficiency levels ofthe gas-fired boiler and stand-alone storage water heater lhat would have been purchased 
absent this or another DSM program arc shown in the following table. 

June 4, 2015 
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Equipment Type Baseline 
Gas Boiler 80% AFUE 

Gas DMW tank 0.60 EF 

Definition of Efficient Condition 
'fhe installed gas furnace or boiler must have an AFUE greater than lhat shown in the table below. Efficient model 
minimum AFUE requirements are detailed below. 

Equipment Type Minimum AFUE 

Gas Combi Boiler 
94% AFUE 

0.94 EF 

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 mode) specific baseline AFUE and high efficiency AFUE percentages. Savings are 
calculated from the baseline new unit to the installed efficient unit. 

Amual Gas Savings (MMBtx) = Annual Gas SavingsSK -fr Annual Gas SavingsDHW 

1 1 \ Capacity out 
Annual Gas Savings S H = IQQQ x X EFLH tisat 

Where: 
Annual Gas Savingssii 
Annual Gas SavingSp/ny 

Capacilyoui 
1,000 

AFUEjiasc 
AFUE i ; i r 

EFLH| l c ! l t 

= Space heating annual gas savings (MMBtu) 
= Domestic Hot Water annual gas savings (MMBtu) 
= Output capacity of equipment to be installed (kBtu/hr) 
= Conversion from kBtu to MMBtu 
= Efficiency of new baseline equipment (Annual Fuel Utilization Efficiency) 
= Efficiency of new equipment 
= Equivalent Full Load Heating Hours (854 hours)6 

'fhc following formula for DI IW gas savings is based on the DOE lest procedure for water heaters. 

( — L — ) x 41,045 x 365 

Annual Gas Savings 0 l l w = 
1,000,000 

Where: 
EFunsc = Energy Factor of baseline water healer = 0.60 
EFinr = Energy Factor of efficient combi boiler. Since the combi boiler has no or little storage, 

standby losses arc assumed to be negligible and the EF is assumed to be the same as the AFUE. 

Based on 2014 APPRISE evalualion for boilers. 
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Electric Savings Algorithms 

Energy Savings 
AkWh = 0 kWh 

Demand Savings 
AkW = 0 kW 

Where: 
AkWh = Gross customer annual kWh savings for the measure. 
AkW = Gross customer summer load kW savings for the measure. 

Erccridership/Spillovcr 
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 Combi Boiler 0% 0% 

Persistence 

'fhc persistence factor is assumed to be one. 

Measure Lifetimes 

Equipment Type Measure Lifetime 

Gas Combi Boiler 20 
Source: Same as lifetime estimate used for tankless water healer. 

Water Savings 
There are no water savings for this measure. 

D. All End Uses 

l)Custom Measure 
Unique Measure Codc(s): TBD 
Draft date: 7/22/13 
Effective dale: TBD 
End dale: TBD 

Measure Description 
This measure applies to all custom measures, nol otherwise specified in this TRM. 
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Definition of Baseline Condition 
The baseline represents the typical equipment that is installed without a DSM program. The elTicicncy 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 the efficient usage. 

Annual Gas Savings QiMBtti) = BaselineUse - EfficientUse 

Where: 

BaselinaUse = The gas usage of baseline equipment or building. 

EfficientUse = The gas usage of efficient equipment or building. 

Electric Savings Algorithms 

Energy Savings 
AkWh = BaselmekWh - EjJicientkWh 

Demand Savings 
AkW = BasvtinekW - EfficientkW 

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

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

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

EfficientkWh = The electric kWh usage of efficient equipment or building. 

BaselinekW = The electric kW usage of baseline equipment or building. 

EfficientkW = The electric kW usage of efficient equipment or building. 

Frecridership/Spillover 
Until studies have been performed lo determine the free ridcrship 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. 

June 4, 2015 
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Measure Lifetimes 
Where available, custom measure lifetimes should be based on similar measures defined elsewhere in this TRM. 

Water Savings 
'fhc water savings are the difference between the baseline and efficient equipment annual water usage in gallons. 

June 4, 2015 
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II. Residential New Construction 

A, All End Uses 

l)Custom Measures 
Unique Measure Coclc(s-): TBD 
Draft date: 4/30/12 
EfTcctivedatc: 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 arc applicable. 
Definition of Efficient Condition 

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

Gas Savings Algorithms 

'fhc generalized equation for a custom measure compares the baseline usage to the efficient usage. 

Annual Gas Savings (MMBtu) = BaselineUss - 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 = BaseiinekWh - EfficientkWh 

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. 

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

EfficientkWh = The electric kWh usage of efficient equipment or building. 
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BaselinekW = The e/ectric kW usage o/'baseJine equipmenl or building. 

EfficientkW = The electric kW usage of efficient equipment or building. 

Free riders hip/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 
Custom Measure 0% 0% 

Persistence 

The persistence lactor is assumed to be one. 

Measure Ufctimes 
Where available, custom measure lifetimes should be based on similar measures defined elsewhere in this TRM. 

Water Savings 
The water savings are the difference between the baseline and efficient equipment annual water usage in gallons. 

June 4,2015 
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Residential Retrofit Market (Non-Low 
Income) 

A. Space Heating End Use 

l)Efficient Space Heating System 

Unique Measure Code(s); TBD 
Draft date: 4/30/12 
directive date: 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 (AI :UE) 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 tabic: 

Distribution Type System Type Default Multiplier 
Air Forced Air 1.0 

Gravity Feed 0.8 
Freestanding 1 leater 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 Mealing 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 ihe 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 efficienl unit. 

/ AFUEgw\ 
Annual Gas Savings mMBtn) = HgatingUse X 11 — — | 

\ AlPUbEff/ 
Where: 
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HcatingUsc = Annual heating use (MMBtu/yr) from weather normalized usage analysis of customer 
billing data from pre-treatmcnl period. See description below. 

AFUEti^ = Efficiency of existing baseline equipment (Annual Fuei Utilization Efficiency) 

AFUE|;iT = ElTicicncy of new efficient equipment 

Mealing Use weather normalization methods (MeatingUsc): 

Method 1: Use a linear regression model of use/day as a function of l lDD637/day lo estimate heating slope 
(MMbtu/MDD63) and baseload daily use (MMBlu/day) with an annual MDD63 of 4033* to calculate annual heating 
load. 

Method 2: Calculate baseload (MMBtu/day) as the third lowest MMBlu/day bill for the analysis year. Then 
calculate raw heating use as the sum of monthly billed use minus the- baseload * sum(nionthly 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 cITiciency 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. 

Frecridership/Spillover 
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% o%-
Gas Boiler 0% 0% 

7 Meating degree days arc ealculaled using base 630F, which was seleelcd, 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 ofthe 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 llie average from NWS data for I'ML for the 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. 

Water Savings 
There are no water savings for this measure. 

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

Measure Description 
This involves decreasing the amount of air exchange between the inside ofthe house or unit and the outdoors 
without buffering from any adjacent unit(s) by scaling the sources of leaks, while maintaining minimum air 
exchange for air quality. 

Definition of Baseline Condition 

'fhe baseline is the house in its pre-treatment condition, with opportunities for infiltration reductions. 

Definition of Efficient Condition 

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

Gas Savings Algorithms 
HDDt X 24 x (CFMSQ p r e - C F M 5 0 p M t ) 

Annual Gas Savings (MMBtu) = ( 2 1 . 5 x 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 1=62 0F i f a programmable thermostat has been installed. From NWS 
dala for PI IL from 2002-2009,11DD63=4033 and HDD62 = 3820. 

24 = hours/day 

CFM50pIB = CFM50 of building shell leakage as measured by a blower door test before treatment. 
CFMSOpos, = CFM50 of building shell leakage as measured by a blower door test after treatment. 
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21.5 = factor to convert CI ;M50 value to Btu/hrF heat loss rate, calculated from hourly 
infiltration modeling9 

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

Elcetrie 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 thai 83% have air-conditioning and estimate the cooling savings as 83% ofa 
house with central air conditioning.10 

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 f l 4 AkWh C o o , 

AkWhAll, = Annual Gas Savings (MMBtu) X Auxiliary 

AkWh C o i l | = 0 kWh i f house has no air conditioning 

= AkWhcAC if house has central air conditioning 
= iikWliRAc if house has room air conditioning 
= 83% * ikWhc-Ac ' , 0 information about air conditioner 

CDI> x 24 * DUA x (CivAfSOw - CFMSOpost) 
iikWhcAc = * nTT 

(21.5 X S E E R c A C x l O O O ^ J 

CDI> x 24 x DUA x F R ^ A C X (CFM5Q p r e - C F M S Q ^ ) 
akWh^c = — ^ r - C 

(21.5 X E E K M C * 1 0 0 0 f c w J 

Demand Savings 
AkW = 0 kW if house has no air conditioning 

== AkWcAc if house has central air conditioning 
= AkW^c if house has room air conditioning 

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

An hourly infillration was calculated using a modified version oflhc LBL (a.k.a. Shcnnan-Grimsrud) infdtraiion model with a 
wind el'feel modification (l-PRI RP 2034-40. Palmiler itud Bond 1991) using Philadelphia TMY2 hourly weather dala. This 
auiilysis result was then adjusted lo accoitn! for an assumed parly wall leakage fraction of 12% and an estimated 10% ihcrmal 
regain from infillralion/exliltratiom. 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 Tabic ACI.xls for Middle Atlantic region (PA. NY, NJ). Prom: 
liltp:/Avww.oia.doe.guv/eineu/recs/a^ 
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AkW = gross customer summer load kW savings for the measure. 
Auxiliary 

ODD 

DUA 

SEERCAC 

CFCAC 

EFLHC0O, 

EFLHC00i RAC 

ERoom AC 

= Heating system auxiliary usage per MMBTU consumption (5.02 From 

Vermont Technical Reference Manual) 

= Cooling Degree Days (Degrees F * DaysjHDD 

= 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 

(BtuAA/'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 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 TRM1 1 

SEERCAC Variable Default values: 

Early Replacement =10 

Replace on Burnout = 13 

PUC Technical Reference Manual SEERCAC Variable 

Namepiate Contractor Data Gathering 

Variable Default = 9.8 DOE Federal Test Procedure 10 CFR 430, 
Appendix F (Used in ES Calculator for baseline) 

Variable 

Namepiate Contractor Data Gathering 

CFCAC Fixed 0.70 PUC Technical Reference Manual 

" "Stiile of Ohio Energy Fffieiency Technical Reference Manual," prepared for llie Public Ulililies Commission of Ohio by 
Vermont Fnergy Investment Corporation. August 6, 20I0. 
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Term Type Value Source 

CFRAC Fixed 0.58 PUC Technical Reference Manual 

FROOIRAC Fixed 0.38 Calculated 1 2 

EFLH, CDDand HDD by City 

City 

EFLHC Oo ( 

(Hours) 1 3 

EFLHcooi RAC 

(Hours) 1 4 

CDD (Base 65) 1 S HDD (Base 65) 1 6 

Philadelphia 1032 320 1235 4759 

Freeridcrship/Spillover 
Until studies have been performed to detennine the free ridcrship and spillover, the values are 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: NYSFRDA Home Performance with Energy Star. 

Water Savings 
There are no water savings for this measure. 

3)Roof and Cavity Insulation 
Unique Measure Code(s): TBD 
Drafldate: 4/30/12 
Effective date: TBD 
End date: TBD 

Measure Description 

1 2 From PECO baseline study, average home size = 2323 It2, average number of room AC units per home = 2.1. Average Room 
AC capacity = 10,000 BtuH per ENERGY STAR Room AC Calcttlalor, which serves 425 f l 2 (average bclwccn 400 and 450 f l 2 

for 10,000 UtuH unit per ENERGY STAR Room AC sizing chart). I W . A C = (425 ft2 * 2.1)/(2323 ft2) - 0.38 
1 3 PA 2010 TRM Tabic 2-1. 
M PA SWE Interim Approved TRM Protocol - Residential Room AC Retirement 
1 5 Climaiography ofthe United Stales No. 81. Monthly Station Normals of Tempera lure. Precipitation, and Heating and Cooling 
Degree Days 1971-2000, 36 Pennsylvania. NO A A. httn://cdo.ncdc.noaa.i'ov/climalenoni]als/clim8 l/PAnorm.pdf 
"Mbid. 
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This involves increasing the insulation levels in either the attic or walls which directly define the boundary between 
the house or unit and the outdoors. 

Definition of Baseline Condition 

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

Definition of Efficient Condition 

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

Cas Savings Algorithms 

HDD, X 24 X AREA x (Vf? - ^ 

Annual Gas Savings (M MB tic) = — . „„„ — 
* (AFUE x 1,000,000) 

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

has been installed and t=620F if a programmable thermostat has been installed17. 
24 = Hours per day 

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

Rpre = R value of rool'7cavity pre-treatment, Rp K - 5 unless there is existing insulation. 

Rposi = R value of roof/ cavity alter insulation is installed. 
AFUE = Rated AFUE of healing 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 scaling work. 

Electric Savings Algorithms 
I f 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% ofa 
house with central air conditioning. " i 

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 = A k W h A u x + AkWh C m , i 

AkWhAux = Annual Gas Savings (MMBtu) x Auxiliary 

AkWliCoi,i = 0 kWh if house has no air conditioning 

= AkWhcAc if house has central air conditioning 
= AkWh^Ae if house has room air conditioning 
= 83% * AkWhcAC i f no inibrmation about air conditioner 

1 7 From NWS dala for I'ML from 2002-2009. HDD63=4033 and HDD62 = 3820 
^ Percentage of houses with air-condilioning from 1:1 A Tabic ACI.xls for Middle Atlantic region (PA. NY. NJ). From: 
http://www.cia.doe.gov/emcii/recs/recs2005/hc2005_lables/delaiied_tablcs2005.html 
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AkWhcAC 

CDI»<24^ '<DUA 
> y r x AREA x 
S E E R C A C ^ I O O O ^ 

CDDx24^xDUA?tI i t o B aAC 

Gr-ir-) 
\ n pre "pose/ 

.4flF^ x ( — - — ) 

Demand Savings 
AkW = 0 kW if house has no air conditioning 

= AkW C A c i f house has central air conditioning 
= AkWRAe if house has room air conditioning 

Where: 

dkWhcAC 

EFLHcaa! 

EFLH^oo! RAC 

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

Auxiliary 

CDD 

DUA 

SEER CAC 

EER. 

CFCAC 

CFRAC 

EFLHcool 

EFLHcoolRAC 

FRoom AC 

= Heating system auxiliary usage per MMBTU consumption (5.02 From 

Vermont Technical Reference Manual) 

= Cooling Degree Days (Degrees F * DaysjHDD 

= 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 A C 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 tabic below, 
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Default values for algorithm terms, Ceiling/Attic and Wall Insulation 

Term Type Value Source 

DUA Fixed 0.75 OH TRM 1 9 

SEERCAC Variable Default values: 

Early Replacement = 10 

Replace on Burnout =13 

PUC Technical Reference Manual SEERCAC Variable 

Namepiate Contractor Data Gathering 

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

Appendix F (Used in ES Calculator for baseline) 

Variable 

Namepiate 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 2 0 

EFLH, CDD and HDD by City 

City 

EFLHcooi 

(Hours) 2 1 

EFLHcool RAC 

( H o u r s ) 2 2 

CDD (Base'65) 2 3 HDD (Base 65) 2 4 

Philadelphia 1032 320 1235 4759 

Frceridersl i ip/Spil lovcr 
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 

'fhc persistence factor is assumed to be one. 

Measure Lifetimes 

Measure Measure Lifetime 

''' "State of Ohio Energy Efficiency 'lechnical Reference Manual." prepared for the Public Utilities Commission of Ohio by 
Vermont Energy Investment Corporation. August 6, 2010. 
3 0 From PECO baseline study, average home size = 2323 ft\ average number of room AC units per home = 2.1. Average Room 
AC capacity = 10.000 BtuM per ENERGY STAR Room AC Calculator, which serves 425 fi2 (average between 400 and 450 ft2 

for 10.000 BtuH unit per ENERGY STAR Room AC sizing chart). FR„„111TAC = (425 ft2 * 2.1 )/(2323 fl 2) « 0.38 
2 1 PA 2010 TRM Tabic 2-1. 
2 2 PA SWE Interim Approved TRM Protocol - Residential Room AC Retirement 
2 3 Climaiography of the United Slates No. 81. Monthly Station Normals of Tempcralure, Precipitation, and Heating and Cooling 
Degree Days 1971-2000. 36 Pennsylvania. NOAA. hlt|i://edo.ncdc.noaa.uov/climateiiormals/clim8 l/PAtiorm.ixlf 
2 4 Ibid. 
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Roof Insulation 40 

Cavity Insulation 40 
Source: NYSBRDA Home Performance with Energy Star. 

Water Savings 
There are no water savings for this measure. 

4)PrograminabIe Thermostat 
Unique Measure Cocle(s): TBD 
Drafldate: 4/30/12 
Effective date: TBD 
End dale: TBD 

Measure Description 

This is a programmable thermoslal controlling a residcntial-sined 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.) = HoatingUsg x ( l - H D D 6 2 / M D D ) = HeatingUse X 0.053 

= 1.53 MMBtu 

Where: 

MeatingUsc = Annual heating use (MMBtu/yr) from weather normalized usage analysis of customer 
billing data from pre-treatment 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« = 3820 

The annual heating degree days based on 62CT', representing the estimated balance 
point temperature ofthe home with Ihe programmable thermostat. 

HDD*, = 4033 

'fhc annual heating degree days based on 630F, representing the estimated balance 
point temperature ofthe home with the programmable thermostat. 

An analysis of variable base degree day billing data from the CWP has found an average net reduclion 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 are consistent with each other and 
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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 nol 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.25 

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

Energy Savings 
AkWh =AkWhA u x ,AkWh(;„ul 

AkWhAlL, = Annual Gas Savings (MbfBnt) x Auxiliary 

AkWhcm.i - 0 kWh if house has no air conditioning 
= MWhcAc if house has central air conditioning 
= 0 if house has room air conditioning 
= 83% x AkWh^c if no information about air conditioner 

/12,000 f ^ x 1 lcWh\ 
ton ~ 1.000 Wh 

E£Rca0L x Effect 
X EFLH x ESF, COOi 

J 

Where: 

Demand Savings 
AkW=0 kW 

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

capacity (see table below) 

EERCOOL - Seasonally averaged efficiency rating ofthe baseline unit. fsee table 

below) 

Effdud 

ESFCOOL 

EFLH 

= duct system efficiency (see table below) 

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

below) 

= equivalent full load hours 

" Percentage of houses with air-conditioning from EIA 'fable ACI.xls for Middle Atlantic region (PA, NY, NJ). From: 
http://wwwxia.doe.gov/emcu/recs/rccs2005/hc2005jablcs/dctailed_lablcs2005.html 
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Residential Electric HVAC Calculation Assumptions 

Component Type Value Sources 

CAPCOOL Variable Namepiate data Contractor Data 

Gathering 
CAPCOOL Variable 

Default; 3 tons 1 

EERCOOL Variable Namepiate data Contractor Data 

Gathering 
EERCOOL Variable 

Default: Cooling = 10 SEER 

Default: Heating = 1.0 (electric furnace COP) 

2 

Effdud 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. 

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

Equipment Tvpe 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). 

Water Savings 
There are no water savings for this measure. 
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5)Duct Work Insulation 
Unique Measure Code(s): TBD 
DralHlatc; 4/30/12 
Eflfcctivedate: TBD 
End dale: 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 an uti-instilatod duct. 

Definition of Efficient Condition 

The efficient condition is the duct with insulation installed. 

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

Annual Gas Savings (MMBtir) = LenQth X 
EFlHhtat {ysatLoss{Thbase) - HeatLoss(Thtff)) 

24 x 365 AFUE x 1,000,000-

Where: 

Length = Number of linear feet of duct work insulated 

EFLH| l cai = Equivalent full load healing hours = 730 

Thhasc = Thickness of base condition insulation (inches) 

Thhtr = : Thickness of efficient condition insulation (inches) 

Hca(Loss(x) = Meat loss through duct work as a function of insulation (hickricss x (Btu/t't /yr) 

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

'TlcatLossfx)" can be found using the following lookup table. 

Insulation 
Thickness (inches) 

Meat 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 

2 74,370 
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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) 31: Plus 4.0 
Insulation Thickness Computer Program. The following assumptions were used. 

Item Description 

Calculation Type 

Geometry Description 

System Units 

Bare Surface Emittance 

Process Temperature 

Ave. Ambient Temperature 

Ave. Wind Speed 

Relative Humidity 

Dew Point 

Condensation Control Thickness 

Hours Per Year 

Outer Jacket Material 

Outer Surface Emittance 

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 0 F 

41.8 "F 2 6 

0 mph 

N/A 

N/A 

N/A 

200037 

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 are currently claimed for this measure. 

Freeridcrship/Spillover 

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

Persistence 

'fhe persislcncc factor is assumed to be one. 

Measure Lifetimes 
The measure life is assumed lo 18 years21*. 

2'' Average winter temperature for Philadelphia from "Cost Savings and Comfori for Existing Buildings". 3rd Edition, by John 
Krigger, Saturn Resource Management. Page 255. 
2 7 Low end of 2,000 - 2,500 winter healing load hours from Air-conditioning and Refrigeration Institute. 
hltp://www.waterrumacc.ca/Engineer/Misc%20RcfcreiK^ 
2 > l NVSERDA Home Performance with Energy Star 
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6)1 leating Pipe Insulation 
Unique Measure Code(s); TBD 
DralUlate: 4/30/12 
EfTcctive date: TBD 
End date: TBD 

Measure Description 

This measure relates to installing insulation on space heating pipes in unconditioned spaces. 

Definition of Baseline Condition 

'fhc baseline condition is the current insulation thickness on a space heating hot water or steam pipe. 

Definition of Efficient Condition 

'fhc 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 

(HgatLoss ( r h 6 f l j e ) - Heat loss{Th t f f ) ) 

Annual Gas Savings (MMBtu) = Length X W ^ a t X 

HDD x 24 4,033 x 24 
= zr. = r r = 1,640 

AFUE X 1,000,000 

Dt 59 

Where: 

Length = Number of linear feet of heating pipe insulated 

^hsat = Heating hours for a properly sized boiler. Used as an estimate ofthe hours in which 
the space-healing pipe would be hotter than the ambient tempcralure and would 
therefore experience heal loss. 

T ' W = Thickness of base condition insulation (inches) 

Th c tr = Thickness of efficient condition insulation (inches) 

HealLoss(x) = Heat loss through pipe as a function of insulation thickness x (Blu/fl /hr) 

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 pipe insulation. 

HDD = Base 63° F Healing Degree Days for Philadelphia = 4 J0332 y 

Dt = Design temperature difference (assume from 11 0 F to 70° F for properly sized 
boiler)3" =59° F 

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

2'' Uuscd on NCDC ASOS temperature dala for I'ML from 2002 through 2009. 
•'" 11 degree design temperature source: 5 ib Edition Residential Energy. Cost Savings and Comfori for Exisling Buildings. John 
Krigger and Chris Dorsi, 2009, Saturn Resource Managemenl. Appendix A-8. p. 280. 
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Insulation 
Thickness (inches) 

Steam Heat Loss 
(Btu/ft/hr) 

Hot Water Heat 
Loss (Btu/ft/hr) 

Bare 201.4 72.12 

0.5 47.75 15.24 

1.0 31.15 11.2 

1.5 24.09 8.67 

2.0 20.28 7.51 

2.5 17.98 6.42 

3.0 16.35 5.98 

3.5 15.13 5.64 

4.0 14.06 5.37 

4.5 13.31 5.12 

This table was calculated using the North American Insulation Manufacturers Association's (NAIMA) 3E Plus 4.0 
Insulation Thickness Computer Program, 'fhc following assumptions were used. 

Item Description 

System Application 

Dimensional Standard 

Calculation Type 

Process Temperature 

Ambient Temperature 

Wind Speed 

Nominal Pipe Size 

Bare Metal 

Bare Surface Emittance 

Insulation Layer I 

Outer Jacket Material 

Outer Surface Emittance 

steam piping 

Pipe - Horizontal 

ASTM C 585 Rigid 

Heat Loss Per Hour Report 

212 

60 

0 

2 

Copper 

0.6 

850F Mineral Fiber PIPE, Type I , C547-

All Service Jacket 

0.9 

Item Description 

System Application 

Dimensional Standard 

Calculation Type 

Process Temperature 

Ambient Temperature 

Wind Speed 

Nominal Pipe Size 

Bare Metal 

Bare Surface Emittance 

Insulation Layer 1 

Outer Jacket Material 

Outer Surface Emittance 

hot water piping 

Pipe - Horizontal 

ASTM C 585 Rigid 

Heat Loss Per flour Report 

180 

60 

0 

0.75 

Copper 

0.6 

Phenolic SHEI'T-f-TUBE,Typc III , Cl 126-11 

All Service Jacket 

0.9 
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EJcctric Savings AigoriUuns 

There are no electric savings associated with this measure. 

Frecridership/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)Duct Work Sealing 
Unique Measure Code(s): TBD 
DraO date: 4/30/2013 
Effective date: TBD 
End date: TBD 

Measure Description 
This measure provides estimates for stand-along savings from scaling ducts in a retrofit project and preventing 
heated air from leaking into unconditioned spaces. In order to verify savings, a duct-leakage lest must be used to 
calculate a reduclion in CFM-25 readings. 

Definition of Baseline Condition 

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

Definition of Efficient Condition 

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

Water Savings Algorithms 

This measure has no water savings associated with it. 

Natural Gas Savings Algorithms 

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

Where: 

CFMprc = Reading from duut-blastcr test at 25 pascals, before sealing performed 

CFMpost = Reading from duct-blaster tcsl at 25 pascals, after sealing performed 

DSFgas = Duct scaling factor for gas systems, 0.035 MMBlus/CFM-2532 

•" NYSBRDA Home Performance with Energy Star 
n Based on 3.5 MM Bins savings per 100 CFM reduction for duct scaling from UI/CL&P Program Savings Documentation -
2011. page 131 
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Electric Savings Algorithms 
Electric savings per 100 CI:M-25 reduction;"13 

• 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 

Freeridcrship/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 18 years3'1. 

8)High Efficiency Window 
Unique Measure Codc(s); TBD 
Draft date: 7/29/13 
Effective date; TBD 
End date: TBD 

Measure Description 

This involves installing a window with a U-/actor Jess than a baseline window. 

Definition of Baseline Condition 

"fhc baseline is the minimum window required by code. 1ECC 2009 for Philadelphia requires a U-factor of 0.35 or 
less. 

Definition of Efficient Condition 
An efficient window is any window exceeding Energy Star® requirements for U-factor of 0.32 or less. 

Cas Savings Algorithms 

Annual Gas Savings (MMBtu:) = Z F U E T I J O O M T ) 

Where: 

HDDt x 24 X AREA X ( i / 6 f l W - U m ) 

HDD, = Healing degree days at temperature t, where t=630F if no programmable thermostat 
has been installed and l=620F if a programmable thermostat has been installed35. 

24 = Hours per day 

AREA = Square feet of window area. 

•' UI/CL&P Program Savigas Documcniution, 201 J. page 131 
^ California DEER est image. 
J 5 From NWS dala for PIIL from 2002-2009. IIDD63=4033 and HDD62 = 3820 
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AI-UE 

U-factor of new baseline window. Ub!,Bc
= 0.35 based on IECC 2009. 

U-factor of efficient window. 

Rated AFUE of beating 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. Use default AFUE of 80% if aclual AFUE 
is not available. 

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.'36 

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 = A k W h A u i .AkWhc^ 

AkWh A ux 

AkWh Cunl 

= Annua! Gas Savings (jlJ2l>fBtv~) x Auxiliary 

= 0 kWh if house has no air conditioning 
- iikWh^Ac if house has central air conditioning 
= AJCWIIKAC i f house has room air conditioning 
= 83% x AkWh^c if no information about air conditioner 

AkWh-Ac 
C D D x 2 4 ^ x D U A 

* : TTT x AREA x 
SEERcAcXlOOOj^; 

/ 1 1 \ 

\Rpre RposrJ 

f— -—) AREA X 

Demand Savings 
AkW = 0 kW if house has no air conditioning 

= AkW C A £ if house has central air conditioning 
= AICWRAC if house has room air conditioning 

i i kW CAC 

AkWfcAC 

Where: 

EFLH c o a l 

CAC 

xCK RAC 

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

3 t ' Percentage of houses with air-conditioning from EIA Table ACI.xls for Middle Atlantic region (PA. NY, NJ). From: 
Iittp://www.cia.doe.gov/cmeii/rcc.s/recs2()t)5/hc2005jables/dctailcd_tables2005.1uml 
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CDD 

DUA 

SEERQAC 

CFCAC 

CFRAC 

EFLHC0QI 

EFLHCOOIRAC 

ERoom AC 
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= 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) 

= 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 3 ' ' 

SEERCAC Variable Default values: 

Early Replacement =10 

Replace on Burnout = 13 

PUC Technical Reference Manual SEERCAC Variable 

Namepiate Contractor Data Gathering 

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

Appendix F (Used in ES Calculator for baseline) 

Variable 

Namepiate Contractor Data Gathering 

CFCAC Fixed 0.70 PUC Technical Reference Manual 

CFRAC Fixed 0.58 PUC Technical Reference Manual 

3 7 "Stale of Ohio lincrgy Efficiency Technical Reference Manual," prepared for the Public Ulililies Commission of Ohio by 
Vermont Energy Investmenl Corporation. Augusl 6, 2010. 
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Term Type Value Source 

FRoom,AC Fixed 0.38 Calculated38 

EFLH, CDD and HDD by City 

City 

EFLHcooi 

(Hours)39 

EFLHcool RAC 

(Hours ) " 1 0 

CDD (Base 65)^ HDD {Base 65f2 

Philadelphia 1032 320 1235 4759 

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

Measure Free Ridcrship Spillover 

Window 0°/. 0% 

Persistence 

'fhc persislcncc factor is assumed to be one. 

Measure Lifetime 

Measure Measure Lifetime 

Window 30 

Source; NREL Measure Database. 

Water Savings 
There arc no water savings for this measure. 

B. Domestic Hot Water End Use 

l)Low Flow Showerhead 
Unique Measure Code(s): TBD 
Draft dale: 4/30/12 
Effective date: TBD 
End dale: TBD 

i K From PECO baseline study, average borne size = 2323 II 2 , average number of room AC units per home = 2.1. Average Room 
AC capacity = 10,000 UtuH per ENERGY STAR Room AC Calculator, which serves 425 ft2 (average between 400 and 450 tt2 

for 10,000 BtuH unil per ENERGY STAR Room AC sizing chart). F|toniUAc = (425 ft2 *2.iy(2323 It2) = 0.3S 
"PA 2010TRMTab[c2-l. 
'"' PA SWE Interim Approved TRM Protocol - Residential Room AC Retirement 
'" Climaiography ofthe United Slates No. XI. Monthly Station Normals of Temperature, Precipitation, and Heating and Cooling 
Degree Days 1971-2000. 36 Pennsylvania. NOAA. hitp://cdo.i]cdc.iioaa.eov/climatenormals/cliinSl/PAnorm.pdf 
•,2 Ibid. 
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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 oflhc showerhead being replaced. I f this is not available a baseline value of 2.5 GPM 
will be used. 
Definition of Efficient Condition 
The flow rate ofthe efficient showerhead should be greater than the flow rate ofthe baseline condition. Ifthis value 
is not available it is assumed to be 1.5 GPM 4 J. 

Water Savings Algorithms 
The water savings for low flow showerheads are due lo the reduced amount of water being used per shower. 

( ^ 5 ; ^ - 2-48 x ii.6 x 365. 

Where: 

1.6 

^Gallons = Gallons of water saved 
G P M ^ = Maximum gallons per minute of baseline showerhead. Default = 2.5 

GPM if measured rate is not available"14 

GPM,,,! = Maximum gallons per minute of the efficient showerhead 
2.48 = Average number ofpcople per household'15 

11.6 = Average gallons of water per person per day used for showering'"' 
365 = Days per year 
1.6 = Average number of showers per home47 

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

[^Gallons X 8,3 x cB x (105 - 55)1/1.000,000 
AMMBfic = - P- -

RE, 

Where: 
AMMBtu = MMBtu of saved nalural gas 
8.3 = Constant to convert gallons lo pounds (lbs.) 
c), = Average specific heat of water at temperature range (1.00 Blu/lb10!*) 
105 = Assumed temperature of water coming out of showerhead (degrees 

Pennsylvania Public Ulility Commission Act 129 Technical Reference Manual (June 2011) 
The lincrgy Policy Act of 1992 established the maximum flow rale for showerheads at 2.5 gallons per minute (GPM) 

'1S Pennsylvania, Census of Population, 2000. 
Most commonly quoted value of gallons of waler used per person per day (including in U.S. Environmental Proteclion 

Agency's "water sense" documents; http://www.epa.gov/walersense/docs/honw_suppstat508.pdl) 
' l 7 Estimate based on review ofa number of studies: 

a) Pacific Northwest Laboratory; "Energy Savings from Energy-Efficient Showerheads: REMP Case Study Results. 
Proposed Evaluation Algorithm, and Program Design Implications" 
lHt|v//www.osli.gov/bridge/purl.covcr.jsp;jsessionid=80456EF00AAIi94Dn204E848BAE65Pl99?purl=/10185385-
CEkZMk/nativc/ 

b) East Bay Municipal Utility District; "Waler Conservation Market Penelration Sludy" 
hllp://www.ebmud.com/silcs/defaull/fdes/pdfs/inarket_peiwtration_study_0.pdf 
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Fahrenhcil) 
55 = Assumed temperature of water entering house (degrees Fahrenheil)48 

REonir — Recovery efficiency ofthe domestic hot water heater = 15%A'' 

Electric Savings Algorithms 
It is assumed that all low flow showerheads installed under PGW's ELIRP program arc installed in homes that heat 
water using natural gas. There are no additional electric savings claimed. 

Frecridership/Spillover 

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

Persistence 

'fhe persislcncc factor is assumed to be one. 

Measure Lifetimes 

The measure life ofa low (low showerhead is assumed to be 9 years50. 

2)Low Flow Faucet Aerators 

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

Measure Description 

This measure relates to the installation ofa low flow faucet aerator in either a kitchen or bathroom. 

Definition of Baseline Condition 

The baseline is the flow rate ofthe existing faucet. Ifthis is nol available, il is generally assumed that a faucet will 
already have a standard faucet acralor using 2.2 GPM. 
Definition of Efficient Condition 
The efficient condition is a faucet aerator lhat has a flow rale lower than the baseline condition. Ifthis value is not 
available than the How rate is assumed to be 1.5 GPM 5 ' . 

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

fGPMbD.e - GPMBff\ 
- ^ k i J L ) X 2.48 x 10.9 x 365 X 50% 

Nations = i J-
3.5 

^ A good approxiination of annual average water main lemperaturc is the average annual ambienl air temperature. Average 
water main temperature = 55° V based on: Iitlp://lwf.ncdc.noaa.gov/img/documcntlibrary/clim8lsupp3/lempnonnal_hires.jpg 
4 9 Review of AHRI Directory suggests range of recovery efficiency ratings for new Gas DIIW units of 70-87%. The average of 
existing units is estimated at 75% by the Northeast Energy Ffficiency Partnerships' Mid-Atlantic 'lechnical Reference Manual 
Version 1.1 (October 2010). 
5 ( 1 Pennsylvania Public Utility Commission Acl 129 Technical Reference Manual (June 2011) 
5 1 Pennsylvania Public Utility Commission Acl 129 Technical Reference Manual (June 2011) 
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Where: 
^Gallons = Gallons of water saved 
GPMkau - Gallons per minute of baseline showerhead = 2.2 GMP 5 2 

GPM,.,)- — Gallons per minute ofthe efficient showerhead 
2.48 = Average number of people per household53 

10.9 = veragc gallons per clay used by faucet5'' 
365 = Days per year 
50% = Drain rale, the percentage of water flowing down the drain55 

3.5 = Average Number of Faucets per home56 

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

[^Gallons x 8.3 x c a x 25] / 1.000,000 
A M M B t u ^ — 2 

RE J)HW 

Where: 
bMMBtu = MMBtu of saved natural gas 
8.3 = Constant to convert gallons to pounds (lbs.) 
c,, = Average specific heat of water al temperature range (1.00 Btu/lb'T) 
25 = The difference between the tempcralure ofthe waler entering the 

house and the lemperaturc leaving the faucet (degrees Fahrenheit).57 

RSDIW = Recovery efficiency ofthe domestic hot water heater = 75%5K 

Electric Savings Algorithms 
It is assumed that all faucet aerators installed under PGW's ELIRP program are installed in homes lhat heat water 
using natural gas. There arc no additional electric savings claimed. 

Frecridership/Spillover 

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

Persistence 

'fhe persistence factor is assumed to be one. 

Measure Lifetimes 
The measure life ofa faucet aerator is assumed to be 12 years5'1. 

5 2 Public Service Commission of Wisconsin Focus on lincrgy llvalualion Default Deemed Savings Review. June 2008. 
hUp://\vww.lbcusonenergy.com/fiIes/Doeument_Managemenl_Syslem^ 
df 

Pennsylvania. Census of Population, 2000. 
5 , 1 Most commonly quoted value of gallons of water used per person per day (including in U.S. Ilnvironmenlal Protection 
Agency's "water sense" documents; bitp://www.cpa.gov/waterscnsc/docs/homc_suppstal508.pdf) 
5 S Eslimale consistent with Onlario Energy Board. "Measures and Assumplions for Demand Side 
Management Planning." 
5'' East Bay Municipal Utility District; "Water Conservation Markel Penetration Sludy" 
h ttp://www.cb mud. coni/sitcs/de fa ull/riles/pdfs/markcl_penclral ion_sludy_0.pdf 

Pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011) 
s s Sec assumption for low flow shower head. 

5'' Pennsylvania Public Utility Commission Acl 129 Technical Reference Manual (June 2011) 
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3)Efficient Natural Gas Water Heater 

Unique Measure Code(s); TBD 
Draft date: 4/30/12 
HlTectivedate: TBD 
End dale: TBD 

Measure Description 

This measure relates lo an efficient nalural gas water heater. 

Definition of Baseline Condition 

The baseline rs the energy factor (EF) of the existing water heater. I f possible, the EF ofthe existing water heater 
should be used. If the EF ofthe existing water heater is unknown, 0.575 should be used''". 
Definition of Efficient Condition 
The efficient condition is a natural gas water heater thai 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) ofthe 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 unil. The following formula for gas 
savings is based on the DOE tcsl procedure for water healers. 

( — r F — ) * 41.045 X 365 

AM MB tit = r f t " g

 n 

1.000,000 

Where: 
= Energy Factor of baseline water heater 

EF,,,,- = Energy Factor of efficient water heater. If combi boiler use AFUE. 
41,045 = Factor used in DOE tcsl procedure algorithm 
365 = Days in the year 

Electric Savings Algorithms 
It is assumed that all fa tied aerators installed under PGW's ELIRP program are installed in homes thai heat water 
using natural gas waler. There arc no additional electric savings claimed. 

Freeridcrship/Spillover 

UtitiJ studies have been per/brrned 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 
'fhc measure life ofa natural gas water heater is assumed to be 15 years61. 
''" From Mass Save "Massacliusetts Technical Reference Manual for Estimating Savings from Energy Efficiency Measures: 2011 
Program Year - Plan Version." October 2010. Page 242. 
6 1 DEER values, updated October 10, 2008 

I)t[p://www.decresourees.com/deer09l iplanning/downloads/EUL_Summary_l 0-l-08.xls 
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4)Hot Water Heater Tank Temperature Turn-down 
Unique Measure Code(s): TBD 
Drafldate: 4/30/12 
EfTcctivedatc: TBD 
End date: TBD 

Measure Description 
This measure relates to lowering the thermostat setting on a natural gas hot water heater to 120" F, if the temperature 
is set higher. 

Definition of Baseline Condition 

'fhe baseline is the temperature setting oflhc existing water heater, usually above 135" F 

Definition of Efficient Condition 

The efficient condition is the new setting point for the hot water healer, 120" F. 

Water Savings Algorithms 

No waler savings have been defined for this measure. 

Natural Gas Savings Algorithms 

MMBlu savings arise from lower temperature setting that reduces the standby heal losses required to maintain the 
tanks temperature setting. 

Area X { T b e s e - T e F f ) 8,760 
m M B t K = S r a . 1.000.000 

RE: DHW 

Where: 
kMMBtu = MMBtu of saved gas per year 
Area = Surface area of hot water heater {11") 
Tjnsa = Original temperature inside the tank ("F) = Assume 135 "F if no other 

information provided 
T B ff = New temperature inside the lank ("F) = Assume 120" F i f no other 

information provided 
R D H W = R-value ofthe hot water heater (h T ft2/Btu) = 5.062 

8,760 = Number of hours in a year 
REtHiw = Recovery efficiency ofthe domestic hoi water heater = 75%6 3 

1,000,000 = Bit) to MMBtu 

The following lablc provides surface areas based on the number of gallons the water tank can hold, along wilh 
deemed savings values using the assumptions above. 

1 , 2 Calculated using Ilic base conductive heal loss co-cfTicienl and surface areas from: New York Standard Approach for 
Estimating Energy Savings from Energy Efficiency Programs (October 15, 2010). Page 98 
^ See assumption for low flow showerhead. 
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Water Heater 
Size (Gal) 

Height 
(Inches)* 

Diameter 
(Inches)* 

Total 
Surface 

Area (f t 1 ) 

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 Slam/arc/ Approach for Estimating Energy Savings from Energy Efficiency Programs (October 
15.2010). Page 98 

Electric Savings Algorithms 

There are no electric savings associated with this measure. 

Frecridership/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 
'fhc measure life of a nalural gas water heater is assumed lo be 2 years64. 

5)Repair Hot Water Leaks/Plumbing Repairs 

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

Measure Description 

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

Definition of Baseline Condition 

'fhc baseline condition is the amount of water leaking from the hoi water pipe per minute. 

Definition of Efficient Condition 

'fhc efficient condition is no hot water leaking from the hoi waler 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 

M Page 410. Vcmiotit Technical Reference Manual and New Jersey Clean Energy Program Prolocols 
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Slow Steady Drip 100 drips 14.4* 
Fast Drip 200 drips 28.8* 
Small Stream 1 cup (8 (1 oz) 89.28 

Natural Gas Savings Algorithms 
Gas savings result from the avoided energy used to heat the waler wasted from the leak. 

AMMBtu = 
l&GaUoTts x 8.3 x c p x (120 - 55)J /1,000.000 

Where: 
AM MB tu 

8.3 

120 

55 

MMBlu of saved nalural gas 
Constant to convert gallons to pounds (lbs) 
Average specific heat of waler al temperature range (1.00 Btu/lb , t JF) 
Assumed temperature of hot water as it leaves the water heater and 
travels through the pipes. 
Assumed temperature of water entering house (degrees Fahrenheit/''' 
Recovery efficiency ofthe domestic hot water heater = ISVn'1 

The following tabic 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 
Il is assumed that all leaks repaired arc for homes that heat water using natural gas water. There arc no additional 
electric savings claimed. 

Freerider.sliip/Spi Hover 

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

Persistence 

'Die persistence factor is assumed to be one. 

Measure Lifetimes 

'fhc 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 

''s Figures provided lo North Carolina's Dare County Water Department by Ihe North Carolina Rural Water Association: 
litln:/Avww.darciie.coin/water/OlhslsAVtrLoss.htm (accessed June 23. 2011) 

A good approximalion of annual average water main temperature is the average annual ambient air tempcralure. Average 
water main temperature = 55° F based on: littp://lwr.ncdc.noaa.gov/img/documentlibrary/clim81 suppS/lempnorinalJiires.jpg 
''7 See assumption for low How showerhead. 
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Slow Steady Drip 12 weeks 
Fast Drip 6 weeks 
Small Stream 3 week 

6)DHW Pipe Insulation 
Unique Measure Code(s): TBD 
Draft date: 4/30/12 
Effective date: TBD 
End date: TBD 

Measure Description 

This measure relates to installing insulation on.hot waler pipes. 

Definit ion of Baseline Condit ion 

The baseline condition is the current insulation thickness on the hot water pipe. 

Definit ion of Efficient Condit ion 
The efficient condition is any insulation on the hot water pipe. 
I f the diameter of the cold/hot feeds directly to/from the storage tank is 1" or less, a maximum length of three feet 
for both the cold water inlet and hot water outlet piping above the tank (six total feet) per unit wi l l be included in the 
savings calculations under the program and should be installed in accordance with best practices. 
For each ' / i " increase in diameter of the hot feed directly from the storage tank beyond 1", an additional 6' length o f 
pipe insulation should be installed along the hot water supply piping only and the additional savings wi l l be credited. 

I f a DMW recirculating system is present, all hot water supply and return piping accessible without demolition 
should be insulated and the additional savings wi l l be credited. 

The thickness ofthe DHW pipe insulation should be equivalent to the diameter of the piping. For example, a 1" 
diameter pipe should be insulated with 1" thick insulation; a 2-1/2" diameter pipe wi lh 2-1/2" (hick insulation.6" 

I f the hoi water piping diameter is in other than a '/z" increment, the dimension should be rounded to Ihe next 
protocol increment. 

In the event that the above appears nol lo cover the specific DHW piping circumstance, suitable piclurcs and 
descriptions should be scut to PGW or their implementation contractor for judgment. 

Water Savings Algor i thms 

This measure has no water savings associated with i l . 

Natural Gas Savings Algor i thms 

Annual Gas SaviTigs (MMfftic) = Length X — 

K^DHW " ijUUu»UUU 

Where: 

Length = Number of linear feet of steam pipe insulated 

6 S Recommendation based on method pioneered by Gary Klein expert on DHW based in California 
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Thbasc- = Thickness of base condition insulation (inches) 

Thbti = Thickness of efficient condition insulation (inches) 

leatLoss(x) = Meat loss through hot water pipe as a function of insulation thickness x (I3tu/ft /yr) 

REfjjjiv = Recovery efficiency ofthe hot water heater = 75% w 

" l lcalLoss(x)" can be found using the following lookup table. 

Insulation 
Thickness (inches) 

Heat Loss 
(Btu/ft/yr) 

Bare 268,231 

0.5 86,461 

1.0 65,350 

1.5 51,421 

2.0 44,851 

2.5 38,544 

3.0 36,004 

3.5 33,989 

4.0 32,412 

4.5 30,923 

5.0 29,872 

This tabic was calculated using the North American Insulation Manufacturers Association's (NAIMA) 31: Plus 4.0 
Insulation Thickness Computer Program. The following assumptions were used. 

Item Description 

System Application 

Dimensional Standard 

Calculation Type 

Process Temperature 

Ambient Tempcralure 

Wind Speed 

Nominal Pipe Size 

Bare Mclal 

Bare Surface Omittance 

Insulation Layer I 

Outer Jacket Material 

Outer Surface Ilmiltancc 

dhw pipe insulation 

Pipe - Horizontal 

ASTM C 585 Rigid 

Meat Loss Per I lour Report 

120 

60 

0 

0.75 

Copper 

0.6 

Polystyrene PIPE, Type X l l l , C578-I lb 

All Service Jacket 

0.9 

Electric Savings Algorithms 
There are no electric savings associated wilh this measure. 

See assumption for low Dow showerhead. 
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Freeridcrship/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 

' fhc measure life is assumed lo be 20 years 7 0. 

7)Hot Water Storage Tank Wrap 

Unique Measure Code(s): TBD 

Draft date: 4/30/12 

Effective date: TBD 

End dale: TBD 

Measure Description 
This measure refers to an insulating "blanket" that is wrapped around the outside o fa hot water tank to reduce stand­

by losses, ' fhc tank wrap must follow BPI lechnical standards: 

Cl 
"Waler healer insulalion wraps shall not cover Ihe lop of oil or gas syslcms. and shall nol obstruct the pressure relief 
valve, ihennostals, hi-limtt switch, plumbing pipes, or access plates. A minimum 2-inch clearance is required from the 
access door for gas burners. 

Waler healer insulalion wraps shall not be installed where forbidden by ihe manufacturer's instructions found on the 
namepiate."71 

Definition of Baseline Condition 

The baseline is the hoi water heater tank without the insulating blanket. 

Definition of Efficient Condition 

The efficient condition is the hot water heater tank with Ihe insulating blanket. 

Water Savings Algorithms 
There arc no water savings due to this measure. 

Natural Gas Savings Algorithms 
Gas energy savings result from the reduction in standby losses. 

AM M Btu 

Where: 

8,760 
000 

RE: DJUV 

L M M B t u = MMBtu of saved gas per year 

Rcir = It-value of the hoi water heater with the insulating blanket (h "F 

ft2/Btu) 

Kbasc = Original R-valuc of the hot water heater (h "F f l 2 /Btu) = 5.0 7 2 unless 

7 1 1 NYSBRDA Home Performance wilh l-nergy Star 

7 1 Building Performance Instilute, Inc. Technical Standanls fm• the Hearing I'rnfessianal. Revised 11/20/07. Page 12. 
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olher informalion provided 
Area = Surface area of (he hot water heater covered by the insulating blanket 

'fiank = Temperature inside the tank ("F) = Assume 120 "F if no other 
infonnation provided 

Tnmb = Temperature outside the tank ("I7) = 55 "F" 
8,760 = Number of hours in a year 

7 i 

RKijutv ! = Recovery efficiency oflhc domestic hot water heater = 75% 
1,000,000 = Btu to MMBtu 

The following tabic provides assumed insulated surface areas and corresponding deemed savings values for standard 
tank insulalion blankest 

Water 
Heater Si/e 

(Gal) 
Height 

(Inches)* 
Diameter 
(Inches)* 

Surface Area 
of Cylinder 

(ft2) 

Surface 
Area of 

Accessed 
Areas (ft2)** 

Surface arc 
of Cylinder 

minus 
Accessed 

Areas (ft2) 

R-I0 
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 Stcmdanl 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 

Electric Savings Algorithms 

This measure is assumed to be installed only on a natural gas fired hot water heating systems, so there are no electric 
savings associated with this measure. 
Freeridcrship/Spillover 

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

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 
'fhc measure life is assumed to be 5 years75. 

1 2 Calettiated using die base coudtietive heat loss co-efficient and surface areas from: New York Stamkml Approach for 
Estimating Energv Savings from Energy Efficiency Programs (October 15, 2010). Page 98 
^ Assumed lo be in unconditioned space, ambienl temperature assumption based on: 
htlp://lwr.ncdc.noaa.gov/ii]ig/docu]nentlibrary/clim81siipp3/tetnp]iormal_hLres.jpg 
7 , 1 See assumption for low flow showerhead. 
7 S Northeast I-nergy Efficiency Partnerships. Mid-Atlantic Technical Reference Manual (Version 1.1). Ocfofjer20J0 
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IV. Low Income Retrofit Market 

A. Space Heating End Use 

l)Efflcient Space Heating System 

Unique Measure Code(s): TBD 
Drafldate: 4/13/11 
Eficclivedatc: TBD 
End date: TBD 

Measure Description 
This measure applies lo residential-sized high-cfliciency gas furnaces and boilers replacing an exisling and 
functioning furnace or boiler of lower efficiency. 

Definition of Baseline Condition 
'fhc cITiciency levels (AFUE) of exisling and functioning gas-fired furnaces or boilers. If the manufacturer's rated 
AFUE is available use it in the savings calculations, i f the manufacturer's ralcd AFUE is not available, then 
calculate the existing heating system AFUE by multiplying the measured Steady Slate 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 Meater 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 Meating 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 

MMBlu savings arc realized due to the increase in AFUE oflhc 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 unil lo the installed efficienl unit. Annual Gas Savings (MMBtiz) = HeatingUsg x 1 -

AFUEsasi 

AFUE, 

Where: 
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MeatingUsc = Annual heating use (MMBtu/yr) from weather normalized usage analysis of customer 
billing data from pre-treatment period. See description below. 

AFUEnaw = Efficiency of existing baseline equipmenl (Annual Fuel Utilizalion Efficiency) 

AFUEi;ir = Efficiency of new efficient equipment 

Meating Use weather normalization methods (MeatingUsc): 

Method I : Use a linear regression model of use/day as a function of MDD637('/day to estimate heating slope 
(MMbtu/HDD63) and baseload daily use (MMBtu/day) with an annual IID063 of 403377 to calculate annual heating 
load. 

Method 2: Calculate baseload (MMBtu/day) as ihe third lowest MMBtu/day bill for the analysis year. Then 
calculate raw heating use as the sum of monthly billed use minus the - baseload * sum(monthfy bill elapsed days), 
then calculate weather adjusted heating use as raw heating use * (4033/MDD63aciual). 

Electric Savings Algorithms 

Electric energy savings result from efficient furnace fans (ECM) that may be included wilh efficienl 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. 

Frecridership/Spillover 
Until studies have been performed to determine ihe 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% 

7<' Mealing degree days are calculated using base 630F which was selected based nn variable-base degree day regressions of 
billing data from CWP participants over the past several years. This value is higher Ihan found for many non-low income 
populations in similar climates and likely retlects the low efficiency ofthe low income housing slock and also the largelhig of 
high users by CWP. The use of Ihis HDD base eliminates the need for the degree day correction factor found in some similar 
calculations lhat use IIDD65. 
7 7 This value of4033 HDD63 is Ihe average from NWS dala for Pf IL for the 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. 

Water Savings 
There arc no water savings for this measure. 

2)Intiltration Reduction 
Unique Measure Codefs): TBD 
Drafldate: 4/13/11 
Effective dale: TBD 
End date: TBD 

Measure Description 
This involves decreasing the amount of air exchange between the inside ofthe house or unit and the outdoors 
without buffering from any adjacent unii(s) by sealing the sources of leaks, while maintaining minimum air 
exchange for air quality.. 

Definition of Baseline Condition 

The baseline is the house in its pre-treatment condition, with opportunilies for infillration reductions. 

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

Annual Gas Savings (MMBtic) = 

Where: 

HDDt X 24 x (CF!lf5Qpre - CFM50V0St) 

(21.5 x AFUE x 1,000,000) 

HDDi = Mealing degree days al temperature l , where l=630F if no programmable thermostat has 
been installed and 1=62° F if a programmable thermostat has been installed. From NWS 
data for I'ML from 2002-2009, MDD63=4033 and MDD62 = 3820. 

hours/day 24 = 

CFM50p r t ; = 
CFM50r,„M = 

CFM50 of building shell leakage as measured by a blower door tcsl before treatment. 
CFM50 of building shell leakage as measured by a blower door test after treatment. 
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21.5 = factor to convert CPMSO vatue to Btu/hrF heat loss rate, calculated from hourly 
infillration modeling7" 

AFUE = rated AFUE of heating system. If no rating is available then use the method described in 
the Efficienl Space I leating System section for calculating the AFUE. The AFUE of 
replacement equipmenl should be used i f the heating system replacement precedes the air 
scaling work. 

Electric Savings Algorithms 

I f the type of air conditioning is known, then use the appropriate algorithm below. If the type or existence of air-
conditioning is not known, then assume (hat 83% have air-conditioning and estimate the cooling savings as 83% of a 
house with central air conditioning.79 

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

Energy Savings 

AkWh =AkWhA u x ..AkWho,,,, 

AkWhAux = Annical Gas Savings (MMBtu) x Auxiliary 

AkWh C l ) 0 | = 0 kWh if house has no air conditioning 

= AkWhcAc if house has central air conditioning 
= AkWhj^c if house has room air conditioning 
= 83% x AfcWhcAc ' f n o information about air conditioner 

CDD x 24 * DUA x (CFM5%rf - CFM50V(m) 
^WhcAC = } * vFTT * 

(21.5 x S E E R c A C x lOOOj^J 

CDD X 24 * DUA x x lCFAf50pre - CFM50pDSt) 

(21,5 x E M w c X lOOOj^) 
Demand Savings 
AkW = 0 kW if house has no air conditioning 

= A k W C A C i f house has central air conditioning 
= AkWj^c if house has room air conditioning 

AkWh^c 
' CAC = „ ttCE-j/" 

A k W h ^ 
'RAC = c r r x i X C F R A c 

Where: 
AkWh = gross customer annual kWh savings for ihe measure. 

7 t t An hourly mfillralinn was calculated using a modified version ofthe LBL (a.k.a. Shorman-Grimsrud) inllllration model wilh a 
wind effect modification (EI'RI RP 2034-40, Palmiler and Bond 1991) using Philadelphia'I'M Y2 hourly weather dala. This 
analysis result was then adjusted to account for an assumed party wall leakage fraction of 12% and an estimated 10% thermal 
regain from infillralion/exfiltraliom. The resulting value of 21.5 is consistent with statistical analyses of empirical dala using 
CFM50 values and actual gas use and savings from CWP evalualions. 

7 y Percentage of houses with air-conditioning from III A Table AC I .xls for Middle Atlantic region (PA. NY, NJ). From: 
hll|)://www.eia.doe.gov/enieu/recs/recs2005/bc2005jables/delailed_lablcs2005.html 
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AkW = gross cusiomer summer load kW savings Tor (he measure. 
Auxiliary 

CDD 

DUA 

SEERCAC 

EH*,*, 

CFCAC 

CFRAC 

EFLHC00I 

EFLHc0Oi 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 (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) 

= Adjustment factor to relate insulated area to area sen/ed by Room AC 

units 

The default values for each lerm 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 8 0 

SEERCAC Variable Default values: 

Early Replacement = 10 

Replace on Burnout = 13 

PUC Technical Reference Manual SEERCAC Variable 

Namepiate Contractor Data Gathering 

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

Appendix F (Used in ES Calculator for baseline) 
EERRAC 

Variable 

Namepiate Contractor Data Gathering 

CFQAC Fixed 0.70 PUC Technical Reference Manual 

811 "Stale ofOhio Energy Efficiency 'lechnical Reference Manual." prepared for the Public Utilities Commission of Ohio hy 
Vermont Energy Investment Corporation. August 6. 2010. 
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Term Type Value Source 

CFRAC Fixed 0.58 PUC Technical Reference Manual 

FR(x>m,AC Fixed 0.38 Calculated 8 1 

EFLH, CDD and HDD by City 

City 

EFLHcooi 

(Hours) 8 2 

EFLHcooi RAC 

(Hours) 8 3 

CDD (Base BS) 8 4 HDD (Base 65) 8 5 

Philadelphia 1032 320 1235 4759 

Freeridcrship/Spillover 
Until studies have been performed to detennine the free ridcrship and spillover, the values are 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. 

Water Savings 
There arc no water savings for this measure. 

3)Roof and Cavity Insulation 
Unique Measure Codc(s): TBD 
Drafldate: 4/13/11 
EfTcctivedatc: TBD 
End date: TBD 

Measure Description 

1,1 From PliCO baseline study, average homo size = 2323 f l 2 . average number of room AC units per home = 2.1. Average Room 
AC capacity = 10,000 ntul-l per ENERGY STAR Room AC Calculator, which serves 425 f l 2 (average between 400 and 450 02 

for 10,000 BtuH unil per ENERGY STAR Room AC sizing churl). FRoi,in,Ac - (425 ft 2 * 2.l)/(2323 It2) - 0.38 
" PA 2010 TRM Tabic 2-1. 
w PA SWE Interim Approved TRM Protocol - Residential Room AC Retirement 

Climaiography oflhc United Stales No. 81. Monthly Station Normals of Temperature. Precipitation, and Heating and Cooling 
Degree Days 1971-2000. 36 Pennsylvania. NOAA. lillp://ctlo.iicdc.noaa.i'Ov/climate]iormals/clim8l/PAnorm.pdf 
N S Ibid. 
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Tliis involves increasing the insulation levels in cither the attic or walls which directly define the boundary between 
the house or unit and the outdoors. 

Definition of Baseline Condition 

The baseline is amount of insulation in the house in its pre-treatment condition. 

Definition of Efficient Condition 

Any increase in insulalion will reduce energy consumption compared to the pre-treated house. 

Gas Savings Algorithms 

HDDt x 24 x AREA x (*/R - 1 / R ) 

Annual Cas Savings (MMBtic) = r r — - — , n „ n

 E H £ -
ff (AFUE X 1.000,000) 

Where: 
HDD! = Healing degree days at temperature t, where t=630E if no programmable thermostat 

has been installed and t=620F if a programmable thermoslal has been installed1"1. 
24 = Hours per day 

AREA = Net insulated area in square feel. Estimated al 85% of gross area for cavities. 

Rpre = R value of roof/cavity pre-lrealmcnt. Rp,l.= 5 unless there is existing insulation. 

= ^ value of roof/cavity after insulation is installed. 
AFUE = Rated AFUE of heating system. I f 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 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-
condilioning is not known, then assume thai 83% have air-conditioning and cslimate 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 the healing and cooling seasons. 

Energy Savings 

AkWh = AkWh A l l s ^AkWhcwi 

AkWhAll, = Annual Gas Savings (MMBtu) X Auxiliary 

AkWhcoot = 0 kWh if house has no air conditioning 

= i i kWh^c if house has central air conditioning 
= AkWh^Ac i f house has room air conditioning 
= 83% x AkWhcAC if no information about air conditioner 

From NWS data for FHE from 2002-2009. HDD63=4033 and IIDD62 = 3820 
8 7 Percentage of houses with air-conditioning from EIA Tabic ACI.xls for Middle Atlanlic region (I'A. NY. NJ). From: 
htlp://www.cia.doe.gov/emeii/recs/rccs2005/lic2005jables/detailcd_lablcs2005.hmil 
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iUcWtacAC 

CDDx24 7 ^ x D U A 
dav 

* = x AREA x 

CDDx24^;xDUAxF R a a m A C 

W (—•—) EERRACXIOOO^ 

AREA x ( — - — ) 

Demand Savings 
AkW = 0 kW if house has no air conditioning 

= AkWcAC if house has central air conditioning 
= AkWjjAc if house has room air conditioning 

CAC 

Where: 

EFLH-aaj 

AfcW^AC 

EFLH, ;30l RAC 

* CFCAC 

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

Auxiliary 

CDD 

DUA 

SEER CAC 

EER. 

CFCAC 

CFRAC 

EFLHcool 

EFLHCOOIRAC 

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 (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) 

= Adjustment factor to relate insulated area to area served by Room AC 

units 

The default values for each term are shown in the tabic below. 
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Default values for algorithm terms, Ceiling/Attic and Wall Insulation 

Term Type Value Source 

DUA Fixed 0.75 OH T R M 8 8 

SEERCAC Variable Default values: 

Early Replacement =10 

Replace on Burnout = 13 

PUC Technical Reference Manual SEERCAC Variable 

Namepiate Contractor Data Gathering 

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

Appendix F (Used in ES Calculator for baseline) EtRftAc 
Variable 

Namepiate Contractor Data Gathering 

C F C A C Fixed 0.70 PUC Technical Reference Manual 

C F H A C Fixed 0.58 PUC Technical Reference Manual 

FRoom,AC Fixed 0.38 Calculated 8 9 

EFLH, CDD and HDD by City 

City 

EFLH C 0 0 i 

(Hours) 9 0 

EFLHcool RAC 

(Hours) 9 1 

CDD (Base 6S) ? a HDD (Base 65) 9 3 

Philadelphia 1032 320 1235 4759 

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

Measure Free Ridcrship Spillover 
Insulalion 0% 0% 

Persistence 
The persistence factor is assumed to be one. 

Measure Lifetimes 

Measure Measure Lifetime 

^ "Slate uf Ohio Energy lifficiency Technical Reference Manual," prepared for the Public Utilities Commission of Ohio by 
Vermont Energy Investment Corporalion. Augusl 6, 2010. 
m From PECO baseline sludy. average home size = 2323 fi2. average number of room AC units per home = 2.1. Average Room 
AC capacity = 10,000 Blul l per ENERGY STAR Room AC Calculator, which serves 425 f l 2 (average between 400 and 450 It2 

for 10.000 BtuM unil per ENERGY STAR Room AC sizing chart). P ! t o o m,A C = (425 fl2 * 2.l)/(2323 ftJ) - 0.38 
PA 2010 TRM Table 2-1. 
PA SWE Interim Approved TRM Protocol - Residential Room AC Retirement 

'} 2 Climaiography ofthe Uniled Stales No. 81. Monthly Station Normals of Temperulure, Precipilalion. and Meating and Cooling 
Degree Days 1971 -2000. 36 Pennsylvania. NOAA. http://cdo.nedc.iioaa.iZOv/climatcnomials/clim81/PAiionTi.pdr 
w Ibid. 
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Rooflnsulation 40 

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

Water Savings 
There are no water savings for Ihis measure. 

^Programmable Thermostat 
Unique Measure Codc(s): TBD 
Draft date: 4/13/11 
EfTcctive 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 ofthe day and week. 
Cas Savings Algorithms 

Annual Gas Savings (MMBtu) = HoatingUsg X (l - HDD*2/HDDM)
 = HoatingUsa x 0.053 

= 1.53 MMBtu 

Where: 

HcatingUsc = Annual healing use (MMBtu/yr) from weather normalized usage analysis of customer 
billing data from pre-treatment period (sec descriplion under heating system 
replacement). If thermostat measure is performed after shell measures of insulalion 
or air scaling, then subtract the projected savings from those measures from the pre 
retrofit heating use. 

HDDra = 3820 

The annual heating degree days based on 620F, representing the estimated balance 
point temperature ofthe home with the programmable thermoslal. 

HDDtf = 4033 

'fhe annual healing degree days based on 630F, representing the estimated balance 
point temperature oflhc home wilh the programmable thermoslal. 

An analysis of variable base degree day billing data from the CWP has found an average net reduction in balance 
point lemperalurc of about 1.0oF for thermostat installalions. Multiple impact evaluations have also found heating 
savings averaging about 5%-6% from thermostat inslallations. These two findings are consistent with each other and 
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indicate an estimated average impact based on employing the approach Irom 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 

I f the type of air conditioning is known, then use Ihe appropriate algorithm below. Iflhe type or existence of air-
conditioning is not known, then assume that 83% have air-conditioning and estimate the cooling savings as 83% ofa 
house with central air conditioning." 

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

Energy Savings 
AkWh = AkWhA„x , AkWho,,,, 

AkWhAu., = Annual Gas Savings (MMBtu) x j4uxi7iory 

AkWhC()l,] = 0 kWh if house has no air conditioning 
= AkWheAc i f house has central air conditioning 
= 0 i f house has room air conditioning 
= 83% x AkWh^AC if no information about air conditioner 

AkWhcAc = C A P C 0 0 l x 
12.000?^ x 

1 k.Wh' 

ton 1,000 Wh 
BERCOOL X Effduct 

x EFLH x ESFr 

Where: 

Demand Savings 
AkW = ()kW 

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 namepiate 

capacity (see table below) 

EERCOOL = Seasonally averaged efficiency rating ofthe baseline unit. (see table 

below) 

Effdud 

ESFCOOL 

EFLH 

= duct system efficiency (see table below) 

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

below) 

= equivalent full load hours 

' H Percentage of houses with air-conditioning Irom EIA Table ACI.xls for Middle Atlantic region (PA, NY, NJ). From: 
http://www.cia.doc.gov/emeu/rec.s/recs2()()5/lie2()()5_lables/dctailcd_tables2005.]itml 
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Residential Electric HVAC Calculation Assumptions 

Component Type Value Sources 

CAPCOOL Variable Namepiate data Contractor Data 

Gathering 
CAPCOOL Variable 

Default: 3 tons 1 

EERCOOL Variable Namepiate data Contractor Data 

Gathering 
EERCOOL Variable 

Default: Cooling = 10 SEER 

Default: Heating = 1.0 (electric furnace COP) 

2 

Effdud 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. 

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

Equipment Type Free Ridcrship Spillover 
Programmable Thermostat 0% 0% 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

Equipmenl Tvpe Measure Lifetime 

Programmable Thcrmoslat 15 
Source: New Jersey Clean Energy Program Prolocols (December 2009). 

Water Savings 
There arc no water savings for this measure. 
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5)Duct Work Insulation 
Unique Measure Code(s): TBD 
Draft date: 7/28/11 
Eflectivc 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 an un-insulated duct. 

Definition of Efficient Condition 

The efficienl condition is the duct wilh insulation installed. 

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

Annual Gas Savings (MMBtu) = Length X 
EFLHhnt (lieatLoss(Thhase)- H*atLo5s{rhtfJ)) 

24 X 365 AFUE x 1,000,000 

Where; 

Length = Number of linear feet of duct work insulated 

EI7LI I],,.;,! = Equivalent full load heating hours = 730 hours 

T l w = Thickness of base condition insulation (inches) 

Thhtr = Thickness of efficient condition insulation (inches) 

WeatLoss(x) = Meal loss through duct work as a function of insulalion thickness x (Btu/ft /yr) 

AEUE = Rated AFUE of heating system. I f no rating is available then use the method 
described in the Efficient Space Meating System section for calculating the AFUE 
'fhe AFUE of replacement equipment should be used if the heating system 
replacement precedes the duct work insulation. 

" I lealLoss(x)" can be found using the following lookup tabic. 

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 

2 74,370 

2.5 61,620 

3 52,650 
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3.5 45,990 

4 40,830 

This table was calculated using the North American Insulation Manufacturers Association's (NAIMA) 3B Plus 4.0 
Insulation Thickness Computer Program. The following assumplions were used. 

Item Description = bare duct 

Calculation Type = Meat Loss Per Year Report 

Geometry Description = Steel Duct - Rectangular Horz. 

System Units = ASTM C585 

Bare Surface Emittance = 0.8 

Process Temperature = 140 0 F 

Ave. Ambient Temperature = 41.8 °F 9 5 

Ave. Wind Speed = 0 mph 

Relative Humidity = N/A 

Dew Point ' = N/A 

Condensation Control Thickness = N/A 

Hours Per Year = 20 009 f i 

Outer Jacket Material = Aluminum, oxidized, in service 

Outer Surface Emittance = 0.1 

Insulation Layer I = Duct Wrap, 1.0 pound per cubic foot, 
CI290, 

Duct Horiz Dimension = 12 in. 

Duct Vert Dimension = 8 in. 

Electric Savings Algorithms 

No electric savings are currently claimed for this measure. 

Frecridership/Spillover 

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

Persistence 

The persistence factor is assumed lo be one. 

Measure Lifetimes 
fhc measure life is assumed to 18 ycars'J7. 

6)Heating Pipe Insulation 
Unique Measure Code(s): TBD 
Draft dale: 7/28/11 

''5 Average winter lemperalurc for Philadelphia from "Cost Savings and Comfort for Hxisting nuildings", 3rd Edition, by John 
Krigger, Salurn Resource Managemenl. Page 255. 
'"' Low end of 2,000 -2.500 winter healing load hours from Air-conditioning and Refrigeration Instilute. 
htlp://www.walerriin]ace.ca/Engineer/Misc%20Refercn^ 
"7 NYSERDA Home Performance with Energy Star 
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Effective date: 
End date: 

TBD 
TBD 

Measure Description 

This measure relates to installing insulation on space heating pipes in unconditioned spaces. 

Definition of Baseline Condition 

The baseline condition is the current insulation thickness on ;t space heating hot water or steam pipe. 

Definition of Efficient Condition 

The efficient condition is any insulalion thicker lhan thai already on the pipe. 

Water Savings Algorithms 

This measure has no water savings associated with il. 

Natural Gas Savings Algorithms 
Annual Gas Savings QHMBtit) = length x x 

HDD x 24 4,033 x 24 

{usatlossdht^)- Heatloss{Th9ff)) 

AFUE x 1,000,000 

neat 

Where: 

Dt 

Length 

Thbase 

T l w 

I leatLoss(x) 

AFUE 

HDD 

Dt 

59 
= 1,640 

Number o f linear feet o f heating pipe insulated 

Healing hours for a properly sized boiler. Used as an estimate o f the hours in which 
the space-heating pipe would be hotter than the ambient lemperaturc and would 
therefore experience heat loss. 
Thickness of base condition insulation (inches) 

Thickness o f efficient condition insulation (inches) 

Heat loss through pipe as a funclion of insulation thickness x (Btu/f t /hr) 

Rated A F U E of heating system. If no rating is available then use the method 
described in the Efficient Space I leating System section for calculating the A F U E . 
'fhc A F U E of replacement equipment should be used iflhe heating system 
replacement precedes the pipe insulation. 
Base 63° F I leating Degree Days for Philadelphia = 4.033 ! W 

Design temperature difference (assume from 
boiler)"" = 5 9 ° F 

F to 70° F for properly sized 

TleatLoss(x)" can be found using the following lookup (able. 

Insulation 
Thickness (inches) 

Steam Heat Loss 
(Btu/ft/hr) 

Hot Water Heat 
Loss (Btu/ft/hr) 

Bare 201.4 72.12 

0.5 47.75 15.24 

1.0 31.15 11.2 

Based on NCDC ASOS lemperaturc dala for PI IL from 2002 through 2009. 
'''' 11 degree design lemperaturc source: 5'h Edition Residential Energy, Cost Savings and Comfori for Existing Buildings. John 
Krigger and Chris Dorsi, 2009, Salurn Resource Management. Appendix A-8, p. 280, 
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1.5 24.09 8.67 

2.0 20.28 7.51 

2.5 17.98 6.42 

3.0 16.35 5.98 

3.5 15.13 5.64 

4.0 14.06 5.37 

4.5 13.31 5.12 

This tabic was calculated using the North American Insulation Mamifacturcrs Association's (NAIMA) 311 Plus 4.0 
Insulation Thickness Computer Program. The Ibllowing assumptions were used. 

Item Description 

System Application 

Dimensional Standard 

Calculation Typ c 

Process Temperature 

Ambient Temperature 

Wind Speed 

Nominal Pipe Size 

Bare Metal 

Bare Surface Emittance 

Insulation Layer 1 

Outer Jacket Material 

Outer Surface Emittance 

steam piping 

Pipe - Horizontal 

ASTM C 585 Rigid 

Heat Loss Per Hour Report 

212 

60 

0 

2 

Copper 

0.6 

850F Mineral Fiber PIPE, Type I, C547-I 

All Service Jacket 

0.9 

Item Description 

System Application 

Dimensional Standard 

Calculation Type 

Process Temperature 

Ambient Tempcralure 

Wind Speed 

Nominal Pipe Size 

Bare Metal 

Bare Surface Emittance 

Insulation Layer I 

Oulcr Jacket Material 

Oulcr Surface Emittance 

hot water piping 

Pipe - Horizontal 

ASTM C 585 Rigid 

Heat Loss Per Hour Report 

ISO 

60 

0 

0.75 

Copper 

0.6 

Phenolic SI IEET-i-TUBE,Typc 111,0 126-11 

All Service Jacket 

0.9 

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

Until studies have been performed to determine ihe free ridcrship and spillover, Ihe 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"10. 

7)Duct Work Sealing 

Unique Measure Codefs): TBD 
Drafldate: 4/30/2013 
Effeclive date: TBD 
End date: TBD 

Measure Description 
This measure provides estimates for stand-along savings from sealing duels in a retrofit project and preventing 
heated air from leaking into unconditioned spaces. In order lo verify savings, a duct-leakage test must be used to 
calculate a reduction in CFM-25 readings. 

Definition of Baseline Condition 

The baseline condition is assumed to be a duct that has not been scaled. 

Definition of Efficient Condition 

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

Water Savings Algorithms 

This measure has no waler savings associated with it. 

Natural Gas Savings Algorithms 

Annual Gas Savings (MMBtu) - (CFMpre - CFMyost) X DSFgas 

Where: 

CFMpre *= Reading from duet-blaster test at 25 pascals, before sealing performed 

CFMpost = Reading from duct-blaster lest al 25 pascals, afier sealing performed 

DSFgas = Duct sealing factor for gas systems, 0.035 MMBtus/CFM-25H" 

Electric Savings Algorithms 
Electric savings per 100 Cl7M-25 reduclion:11,2 

• 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 

"1" NYSERDA Home Performance with Energy Star 
1111 Based on 3.5 MMIilus savings per 100 CFM reduction for duct sealing from UI/CL&P Program Savings Documentation-
2011, page 131 

" , 2 UI/CL&P Program Savigns Documenlation, 2011. page 131 
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Freeridcrship/Spillover 

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

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

'fhc measure life is assumed to 18 years103. 

8)High Efficiency Window 
Unique Measure Code(s): TBD 
Draft date: 7/29/13 
Effective date: TBD 
End date: TBD 

Measure Description 

This involves installing a window with a U-factor less than a baseline window. 

Definition of Baseline Condition 

The baseline is the minimum window required by code. IECC 2009 for Philadelphia requires a U-factor of 0.35 or 
less. 

Definition of Eftlcient Condition 
An efficient window is any window exceeding Energy Star® requirements for U-factor of 0.32 or less. 

Gas Savings Algorithms 

, HDDt X 24 X AREA X ( V b [ U e - U e f f ) 
Annual Cas Savings (MMBtic) = , -———• n ^ ' — 

* (AFUE X 1,000,000) 

Where: 

HDD, = Heating degree days at lemperaturc t, where l=630F i f no programmable thermostat 
has been installed and t=620F i f a programmable thermostat has been installed10'1. 

24 = Hours per day 

AREA = Square feel of window area. 

£ / w - U-factor of new baseline window. U!Nlst.= 0.35 based on IECC 2009. 

Ut,jf = U-factor of efficient window. 

AFUE = Rated AFUE of healing system. If no rating is available then use the method 
described in Ihe Efficient Space Heating System section for calculating the AFUE. 
fhc AFUE of replacement equipmenl should be used if the heating system 
replacement precedes the air scaling work. Use default AFUE of 80% if actual AFUE 
is nol available. 

I III r-

JIM 
California DEER cstiimge. 

" From NWS dala for PIIL from 2002-2009, riDDfi3=4033 and HDD62 = 3820 
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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 centra! air conditioning.105 

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

Energy Savings 

AkWh = AkWh A u , , AkWh C o o ! 

AkWhAllx = Annual Gas Savings (MMBtu) x Auxilictry 

AkWhc„„j = 0 kWh if house has no air conditioning 

= AkWh^c if house has central air conditioning 
= A k U l ^ c i f house has room air conditioning 
= 83% x AkWh~ A C i f no information about air conditioner 

AkWhcAC 

AkWhRAC 

C D D x 2 4 ^ x D U A 
• = x AREA x 
SEERcacxlOOOj^ 

C D D x 2 4 ^ x D U A x F R o 0 i n A C 

W 

/ 1 1 \ 

AREA x 
f 1 
\R$re i'pojr) 

Demand Savings 
AkW = 0 kW if house has no air conditioning 

= A k W C A C i f house has central air conditioning 
= AkW^c if house has room air conditioning 

iikW CAC 

Where: 

AkWhcAc 

E F I . H = o a l 

i k ^ R A C 

EFLHJOOIRA; 

AkWh = gross customer annual kWh savings for the measure. 
Ak W = 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. 

I" s Percentage of houses willi air-condilioning from FIA 'fable ACI.xls for Middle Atlantic region (PA. NY, NJ). From: 
bup://www.eialdoe.gov/t;tneu/rees/recs2005/lic2()()5_lablcs/delailed_tables2005.himl 
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SEER CAC 

CFCAC 

CFRAC 

EFLHcaoi 

EFLHcooi RAC 

FRoom AC 

= 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) 

= Adjustment factor to relate insulated area to area served by Room AC 

units 

The default values for each term are shown in the lablc below. 

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

Term Type Vafue Source 

DUA Fixed 0.75 OH TRM 1 0 6 

SEERCAC Variable Default values: 

Early Replacement = 10 

Replace on Burnout =13 

PUC Technical Reference Manual SEERCAC Variable 

Namepiate Contractor Data Gathering 

Variable Default - 9.8 DOE Federal Test Procedure 10 CFR 430, 
Appendix F (Used in ES Calculator for baseline) 

Variable 

Namepiate 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 Calculated107 

""' "Slate of Ohio lincrgy Ffficicncy 'lechnical Reference Manual." prepared for the Public Ulililies Commission of Ohio by 
Vermont Energy Investment Corporation. August 6, 2010. 
1 1 , 7 Prom PECO baseline sludy. average home size = 2323 It2, average number of room AC units per home = 2.1. Average Room 
AC capacity = 10.000 BtuH per ENERGY S'l'AR Room AC Calculator, which serves 425 02 (average belween 400 and 450 l l 2 

for 10,000 BtuH unil per ENERGY S'l'AR Room AC sizing chart). FKll,im.Ac = (425 f) 2 * 2.1 )/(2323 fi 2) = 0.3X 
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EFLH, CDD and HDD by City 

City 

EFLHcooi 

(Hours) 1 0 8 

EFLHcool RAC 

(Hours) 1 0 9 

CDD (Base 65 ) 1 1 0 HDD (Base GS) 1" 

Philadelphia 1032 320 1235 4759 

Frecridership/Spil lover 
Until studies have been performed to determine llie free ridcrship and spillover, the values are assumed lo be zero. 

Measure Free Ridcrship Spillover 

Window 0% 0% 

Persistence 

The persislcncc factor is assumed to be one. 

Measure Lifetime 

Measure Measure Lifetime 

Window 30 
Source: NREL Measure Database. 

Water Savings 
There arc no water savings for this measure. 

B. Domestic Hot Water End Use 

9)Low Flow Showerhead 
Unique Measure Code(s): TBD 
Draft date: 6/8/1 1 
Effective dale: TBD 
End dale: TBD 

Measure Description 
This measure relates to the installation ofa low flow showerhead in a home. This is a retrofit direct install measure. 

Definition of Baseline Condition 
The baseline is the flow rate ofthe showerhead being replaced. If Ihis is not available a baseline value of 2.5 GPM 
will be used. 

PA 2(110 TRM Table 2-1. NIK 

,"') PA SWE Interim Approved TRM Protocol - Residenlial Room AC Retirement 
1 1 1 1 Climaiography ofthe United States No. 81. Monthly Station Normals of Temperature. Precipitation, and Healing and Cooling 
Degree Days 1971 -2000. 36 Pennsylvania. NOAA. hltp://cdo.ncdc.iioaa.uov/climalcnormals/clim8 l/PAnorm.pdf 
m tbid. 
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Definition of Efficient Condition 
The flow rate ofthe efficient showerhead should be greater than the flow rate ofthe baseline condition. Ifthis value 
is not available il is assumed to be 1.5 GPM 1 1 2 . 

Water Savings Algorithms 
The waler savings for low flow showerheads arc due to the reduced amount of water being used per shower. 

(GPMbaM - GPMsff\ 

^Gallons = 
GPM, base 

X 2.4:8 X 11.6 x 365 

1.6 

Where: 
^Gallons 
GPMbasc 

GPM, i r 

2.48 
11.6 
365 
1.6 

= Gallons of water saved 
= Maximum gallons per minute of baseline showerhead. Default = 2.5 

GPM if measured rate is not available"3 

= Maximum gallons per minute ofthe efficient showerhead 
= Average number of people per hou.sehold"', 

= Average gallons of water per person per day used for showering115 

= Days per year 
= Average number of showers per home1"' 

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

AMMBUt = 
[LGalliyns x 8.3 x c- x (105 - 55) J /1,000,000 

RE, 'DHW 

Where: 
AMA/fitu 
8.3 
c,, 
105 

55 

MMBtu of saved natural gas 
Constant to convert gallons to pounds (lbs) 
Average specific heal of water at lemperaturc range (1.00 Blu/lb 0 ! 7 ) 
Assumed lemperaturc of water coming out of showerhead (degrees 
Fahrenheit) 
Assumed lemperalurc of waler entering house (degrees Fahrenheit)"7 

Recovery efficiency ofthe domestic hoi water heater = 75%"* 

1 1 2 Pennsylvania Publie Ulilily Commission Acl 129 Technical Reference Manual (June 2011) 
"-, The Energy Policy Acl of 1992 eslablishcd the maximum How rate for showerheads al 2.5 gallons per minute (GPM) 

Pennsylvania, Census of Population. 2000. 
" s Mosl commonly quoted value ofgallons of waler used per person per day (including in U.S. linviromnental Prolection 
Agency's "waler sense" documents; Iiltp://\vww.epa.gov/watersense/docs/homc_suppstul508.pdf) 
1"' Estimate based on review of a number of sludies: 

c) Pacific Northwest Laboratory; "Energy Savings from Energy-Efficient Shuwerhcads: KEMP Case Study Resulls, 
Proposed Evaluation Algorithm, and Program Design Implications" 
|]llp://www.osli.gov/bridge/piir].covcr.jsposessi^^ 
CEkZMk/nativc/ 

d) East Bay Municipal Ulilily Dislricl; "Water Conservation Markel Pcnetralion Sludy" 
litlp:/Avww.ebmud.com/siles/defaull/nics/pdfs/markel_pcnetralion_study_0.pdf 

1 1 7 A good approximalion of annual average waler main temperature is the average annual ambient air lemperalurc. Average 
water main lemperalurc = 55° F based on: ii(tp://iwf.ncde.noaa.gov/irng/documcti(Iibrary/cli[n1Sisupp3Aciiipn()rinaI_liires.jpg 
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Electric Savings Algorithms 
It is assumed that ail low How showerheads installed under PGW's ELIRP program arc installed in homes lhat heat 
waler using nalural gas. There arc no additional electric savings claimed. 

Frceridersliip/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 
'fhc measure life of a low flow showerhead is assumed to be 9 years11J. 

10) Low Flow Faucet Aerators 

Unique Measure Codc(s): TBD 
DraRdate: 6/8/11 
Effective date: TBD 
End date: TBD 

Measure Description 

This measure relates to the installation ofa low flow faucet acralor in either a kitchen or bathroom. 

Definition of Baseline Condition 

'fhc baseline is the flow rate ofthe existing faucet, ifthis is not available, it is generally assumed that a faucet will 
already have a standard faucet acralor using 2.2 GPM. 
Definition of Efficient Condition 
'fhc efficient condition is a faucet acralor that has a flow rale lower lhan the baseline condition. Ifthis value is not 
available lhan the How rate is assumed to be 1.5 GPM 1 2 0 . 

Water Savings Algorithms 
'fhe water savings for low llow faucet aerators are due to the reduced amount of water being used per minute that 
flows down the drain (instead of being collccled in the sink). 

/ C P * - C F N . , * x 2 M x ^ 9 x x 5 0 % 

^Gallons = £ £ i E — • 

Where: 
^Gallons = Gallons of water saved 
GPMJHB,- — Gallons per minute of baseline showerhead = 2.2 GMP 1 2 1 

GPM,./)- = Gallons per minuie ofthe efficienl showerhead 

, , I < Review of AHRI Directory suggests range of recovery efficiency ratings for new Gas DMW units of 70-87%. 'fhe average of 
existing units is estimafal at 75% hy the Northeast Energy Efficiency Partnerships' Mid-Atlantic Technical Reference Maritial 
Version I.I (October2010). 
1''' Pennsylvania Public Utility Commission Acl 129 Technical Reference Manual (June 2011) 
1211 Pennsylvania Public Utility Commission Acl 129 Technical Reference Manual (June 2011) 
1 2 1 Public Service Commission of Wisconsin Focus on Energy Evaluation Default Deemed Savings Review, June 2008. 
htlp://www\focusonencrgy.coin/files/Docuiiienl_ManagciiKNil_Syslcui/Evaliialion/acesdccmcdsavingsreview_evalualion 
df 
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2.48 = Average number ofpcople per household122 

10.9 = Average gallons per day used by faucet123 

365 = Days per year 
50% = Drain rate, the percentage of water flowing down the drain 1 3 4 

3.5 = Average Number of Faucets per home125 

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

l&Gattms x 8.3 x cB x 25] / 1,000,000 
AM MB tit = - r - 2 

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 0 l : ) 
25 = 'fhe difference between the temperature of the water entering the 

house and the lemperaturc leaving the faucet (degrees Fahrenheit).12(1 

RE,jim- = Recovery efficiency ofthe domestic hot water heater ~ 75% 1 2 7 

Electric Savings Algorithms 
Il is assumed that all 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. 

Freeridcrship/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 
fhc measure life ofa faucet aerator is assumed lo be 12 years12*. 

11) Efficient Natural Gas Water Heater 

Unique Measure Code(s): TBD 
Drafldate: 6/2l/I I 
Effective date: TBD 
End date: TBD 

Measure Description 

1 2 2 Pennsylvania, Census of Population. 2000. 
1 2 3 Mosl commonly quoled value ofgallons of waler used per person per day (including in U.S. Ilnvironmenlal Proteclion 
Agency's "water sense" documents; htlp://www.epa.gov/walcrsense/docs/liome_siippsla[5Q8.pdf) 
l 2 ' lislimale consistent wilh Ontario Energy Board, "Measures and Assumplions for Demand Side 
Management Planning." 
1 2 5 Fast Bay Municipal Utility Dislricl; "Water Conservation Market Penelration Study" 
lit[p://www.ebnuid.com/sites/defaull/riles/pdfs/market_penetralion_stiidy_0.pdr 

Pennsylvania Public Ulility Commission Act 129Technical Reference Manual (June 2011) 
1 2 7 See assumption for low llow shower head. 
I 2 K Pennsylvania Public Ulilily Commission Act 129 Technical Reference Manual (June 2011) 
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This measure relates to an efficient natural gas water heater. 

Definition of Baseline Condition 

The baseline is the energy factor (1:F) ofthe existing water heater. If possible, the EF ofthe existing water heater 
should be used. If the EF ofthe existing water heater is unknown, 0.575 should be used129. 

Definition of Efficient Condition 

'fhe efficient condition is a natural gas water heater that is more energy efficient lhan the existing water healer. 

Water Savings Algorithms 

No water savings have been defined for this measure. 

Natural Gas Savings Algorithms 

MMBtu savings are realized due to the increase in efficiency factor (EF) of the new equipment. MMBtu savings 
vary by equipment typc due lo differences in model specific baseline EF and high efficiency EF percentages. 
Savings arc calculated from the baseline new unit to the installed efficient unil. The following formula for gas 
savings is based on the DOE test procedure for water heaters, 

(—5— - — S - ) x 41,045 X 365 

1.000,000 

Where: 
/iT7/,,,.,,. = Energy Factor of baseline water heater 
EF,.//- = Energy Factor of efficient water heater. If combi boiler use AFUE. 
41,045 = Factor used in DOE test procedure algorithm 
365 = Days in (he year 

Electric Savings Algorithms 
It is assumed that all faucet aerators installed under PGW's ELIRP program are installed in homes that heat water 
using natural gas water. There are no additional electric savings claimed. 

Freeridcrship/Spillover 

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

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

The measure life ofa natural gas waler heater rs assumed to be 15 yearsl',n. 

12) Hot Water Heater Tank Temperature Turn-down 
Unique Measure Code(s): TBD 
Drafidale: 6/21/1 1 

l 2'' From Mass Save "Massachuselis Tedinical Reference Manual for Fslimaling Savings from Energy Efficiency Measures: 
2011 Program Year - Plan Version." October 2010. Page 242. 
I 3" DEER values, updated October 10. 2008 

hltp://www.dceresources.com/dcei09l lplaunmg/downloads/EUL_Siimmary_l 0-1 -08.xls 
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Effective date: TBD 
End date: TBD 

Measure Description 
This measure relates to lowering the thermostat setting on a natural gas hot water heater to 120" F, i f the temperature 
is set higher. 

Definition of Baseline Condition 
The baseline is the temperature setting of the existing waler 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 Cas Savings Algorithms 

MMBtu savings arise from lower temperature setting thai reduces the standby heat losses required to maintain the 
tanks tempcralure setting. Area x ( T b a s t - T e r f ) 8,760 ' 

AM M Btu. = 

Where: 

iDiSK. 1,000.000 

RE, 

bMMBtu 
Area 

reff 

8,760 

1,000,000 

DHW 

MMBtu of saved gas per year 
Surface area of hot water heater (fi 3 ) 
Original temperature inside the lank ("F) = Assume 135 "F i f no other 
information provided 
New temperature inside (he tank (T) = Assume 120" F if no olher 
information provided 
R-value ofthe hoi water heater (h T fi2/Blu) = S.O131 

Number of hours in a year 
Recovery efficiency ofthe domestic hot water heater = 75% 1 3 2 

Btu to MMBtu 

'fhc following table provides surface areas based on the number ofgallons the water tank can hold, along with 
deemed savings values using the assumptions above. 

Water Heater 
Size (Gal) 

1 {eight 
(Inches)* 

Diameter 
(Inches)* 

Total 
Surface 

Area (ft2) 

Annual 
Savings 

(MMBtu) 

30 60 16 29.7 1.04 

AO 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 

Calculaled using the base conductive heat loss co-efficient and surface areas from: New York Standard Approach for 
Estimating Energy Savings from Energv Efficiency Programs (October 15. 2010). Page 98 
'' l 2 See assumplion for low flow showerhead. 
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* h'rom New York Stumiarcl Approach for Estimating Energy Savings from Energv Efficiency Programs (October 
15,2010). Page 9H 

Electric Savings Algorithms 

There arc no electric savings associated with this measure. 

Freeridcrship/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 ofa nalural gas water heater is assumed to be 2 years'". 

13) Repair Hot Water Leaks/Plumbing Repairs 

Unique Measure Code(s): TBD 
Drafldate: 6/8/11 
EfTcctivedatc: TBD 
End date: TBD 

Measure Description 

This measure relates to repairing any leaks from hot waler pipes. 

Definition uf Baseline Condition 

The baseline condition is the amount of water leaking from the hot water pipe per minute. 

Definition of Efficient Condition 

The efficienl condition is no hot water leaking from the hot waler pipe. 

Water Savings Algorithms 

'fhe water saved is the amounl of water that is losl due lo the leak, 'fhe following table provides the deemed water 
savings values for the mosl 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 fi oz) 89.28 

Natural Gas Savings Algorithms 
Gas savings result from the avoided energy used to heal the water wasted from the leak. 

1 3 3 Page 410. Vermoni Technical Reference Manual and New Jersey Clean Energy Program Protocols 
x i i figures provided lo North Carolina's Dare County Waler Department by ihe North Carolina Rural Water Association: 
hltp://www.dareiic.com/waler/Othsts/WtrLoss.hlm (accessed June 23. 2011) 
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l&GcUlons X 8.3 x c p x (120 - 55) J /1,000.000 

Where: 
bMMBtu 

8.3 

120 

55 

MMBlu of saved natural gas 
Constant to convert gallons to pounds (lbs) 
Average specific heat of water al temperature range (1.00 Btu/lb-T) 
Assumed temperature of hot water as it leaves the water heater and 
travels through the pipes. 
Assumed temperature of water entering house (degrees Fahrenheil)135 

Recovery efficiency ofthe domestic hot waler heater = 75%l'1<' 

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 

Fleetric Savings Algorithms 
It is assumed that all leaks repaired are for homes lhat heat water using natural gas water. There arc no additional 
electric savings claimed. 

Frecridership/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 

'fhc savings for repairing hot water leaks persist as long as the leak would not have otherwise been lixed. PGW 
assumes that a smaller leak will persist longer lhan 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 

14) DHW Pipe Insulation 
Unique Measure Codc(s): TBD 
Drafldate: 7/28/11 

m A good approximalion of annual average water main temperature is Ihe average annual ambient air tempcralure. Average 
water main tempcralure = 55° F based on: http://lwf.ncdc.noaa.gov/inig/documenllibrary/clim81 supp3/leinpnormal_liires.jpg 

See assumplion for low llow showerhead. 
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Eft'cctivc date: TBD 
ISnd dale: TBD 

Measure Description 

This measure relates to installing insulation on hot water pipes. 

Definition of Baseline Condition 

'fhe 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. 
Iflhe diameter of the cold/hot feeds directly to/from the storage tank is 1" or less, a maximum length of three feet 
for both the cold water inlet and hot water outlet piping above the tank (six total feet) per unit will be included in the 
savings calculations under the program and should be installed in accordance with best practices. 

For each Vz" increase in diameter ofthe hot feed directly from the storage tank beyond 1", an additional 6' length of 
pipe insulation should be installed along the hot water supply piping only and the additional savings will be credited. 

If a DMW recirculating system is present, all hoi water supply and relurn piping accessible without demolition 
should be insulated and the additional savings will be credited. 

The thickness of the DMW pipe insulation should be equivalent to the diameter ofthe piping. For example, a 1" 
diameter pipe should be insulated with 1" thick insulation; a 2-1/2" diameter pipe with 2-1/2" thick insulation.137 

If the hot water piping diameter is in olher lhan a Vi" increment, the dimension should be rounded lo the next 
protocol increment. 

In the event that the above appears not to cover the specific DMW piping circumslancc, suitable pictures and 
descriptions should be sent to PGW or their implemcntalion contractor for judgment. 

Water Savings Algorithms 

This measure has no water savings associated with it. 

jVatural Gas Savings Algorithms 

(HeatLossiThbase') - JJeatZ.os-j(rfte//)) 
Annual Cas Savings tefShc) = Lmgth X RE^lTToOoiooo 

Where: 

Length = Number oflinear feet of steam pipe insulated 

Thbaso = Thickness of base condition insulation (inches) 

Thbfr = Thickness of efficient condition insulalion (inches) 

l leatLoss(x) = Meal loss through hot waler pipe as a function of insulalion thickness x (Btu/ft /yr) 

REDIIW = Recovery efficiency ofthe hot water healer = 75%m 

" I leatLoss(x)" can be found using the following lookup lable. 

1 , 7 Recommendation based on method pioneered hy Gary Klein expert on DMW based in California 
m See fissifrnplior] for low flow showerhead. 
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Insulation 
Thickness (inches) 

Meat Loss 
(Btii/ti/yr) 

Bare 268,231 

0.5 86,461 

1.0 65,350 

1.5 51,421 

2.0 44,851 

2.5 38,544 

3.0 36,004 

3.5 33,989 

4.0 32,412 

4.5 30,923 

5.0 29,872 

This lable was calculated using Ihe North American Insulalion Manufacturers Association's (NAIMA) 31 
Insulation Thickness Computer Program. The following assumptions were used. 

lus 4.0 

Item Description 

System Application 

Dimensional Standard 

Calculation Typo 

Process Temperature 

Ambient Temperature 

Wind Speed 

Nominal Pipe Size 

Bare Metal 

Bare Surface Emittance 

Insulation Layer 1 

Outer Jacket Material 

Outer Surface Emittance 

dhw pipe insulalion 

Pipe - Morizonlal 

ASTM C 585 Rigid 

Meat Loss Per Hour Report 

120 

60 

0 

0.75 

Copper 

0.6 

Polyslyrenc PIPE, Typc XIII , C578-I lb 

All Service Jacket 

0.9 

Electric Savings Algorithms 

There are no electric savings associated with this measure. 

Freeridcrship/Spillover 

Until sludies have been performed to delermine the free ridcrship and spillover, Ihe values are assumed lo be zero. 

Persistence 

The persistence factor is assumed (o be one. 

Measure Lifetimes 
The measure life is assumed to be 20 years13'''. I3* NYSERDA Home Performance with Energy Star 
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Measure Cost 

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

O & M Cost Adjustments 

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

15) Hot Water Storage Tank Wrap 

Unique Measure Codc(s): TBD 
Drafldate; 6/8/11 
l-ffectivedate: TBD 
12nd date: TBD 

Measure Description 
This measure refers to an insulating "blanket" that is wrapped arountl the outside ofa hot water tank lo reduce stand­
by losses. 7'hc tank wrap must follow BPI technical standards: 

"Waler healer insulalion wraps shall nol cover ihe top of oil or gas systems, and shall not obslrncl ihe pressure relief 
valve, ihermoslats, hi-Hmil 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 he installed where forbidden by the manufacturer's inslmctions found on the 
namepiate."1''0 

Definition of Baseline Condition 

The baseline is the hot water heater tank without the insulating blanket. 

Dctlnition of Kfficient Condition 
'fhe efficient condition is the hot water heater lank 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. 

^MblT* ~ R 7 f f ) * A 7 G a x ^ T r a r i k ~ T a m b ^ x 1.000,000 

Where: 
AMMBtu = MMBtu of saved gas per year 

Rcir = R-value ofthe hot water healer with the insulating blanket (h T 
n2/Btu) 

!<,»«. = Original R-value ofthe hot waler heater (h T fl2/Btu) = 5.0M I unless 
other informatton provided 

Area = Surface area oflhc hot water heater covered by the insulating blanket 

Uuilding Performance Inslitulc. Inc. Technical Siandards for the Heating Professional. Revised 11/20/07. Pago 12. 
''" Calculated using the base conductive heal loss eo-efficienl and surface areas from: New York Standard Approach for 
Estimating Energv Savings from Energv Efficiency Programs (Oclobcr 15, 2010). Page 98 
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(ft 2) 
I mnk ~ Temperature inside the tank (T) = Assume 120 "F if no other 

information provided 
Tamb e s 'fcmperalure outside the tank ("F) = 55 "F1'12 

8,760 = Number of hours in a year 
REDHW = Recovery efficiency ofthe domestic hot water heater = 75%''" 

1,000,000 = Btu to MMBtu 

'fhe Ibllowing lable provides assumed insulated surface areas and corresponding deemed savings values for standard 
lank insulalion blankest 

Water 
Heater Size 

(Gal) 
Height 

(Inches)* 
Diameter 
(Inches)* 

Surface Area 
of Cylinder 

(ft2) 

Surface 
Area of 

Accessed 
Areas (ft2)** 

Surface are 
of Cylinder 

minus 
Accessed 

Areas (ft2) 

IMO 
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 Energy Efficiency Programs 
(October 15,2010). Page 98 

** Assuming square access area with 4 " square ami 2 " clearance on each side 

Electric Savings Algorithms 

This measure is assumed to be installed only on a nalural gas fired hot water heating systems, so there are no electric 
savings associated with this measure. 
Freeridcrship/Spillover 

Until studies have been performed to delermine 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 5 years1'1''. 

'•̂  Assumed to be in uncondilioned space, ambienl temperature assumption based on: 
hltp;//lwf.ncdc.iioaa.gov/img/dociimenllibrary/clim8lsupp3/lempnormalJiires.jpg 
M See assumption for low (low showerhead. 

Northeast Energy Efficiency Partnerships. Mid-Atlantic Technical Reference Mumal (Version Ll) . October 2010 
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V. Non-Residential Time of Replacement 
Market 

A, Space Heating End Use 

])Efficient Space Heating System 

Unique Measure Code(s): TBD 
Draft dale: 4/27/12 
Effective date: TBD 
End date; TBD 

Measure Description 
This measure applies lo non-residential-sized (>300MBH) gas boilers purchased at the time of natural replacement. 
A qualifying boiler must meet minimum efficiency requirements (Thermal Efficiency). 

Definition of Baseline Condition 
'fhe efiieiency levels ofthe gas-fired boilers that would have been purchased absent this or another DSM program 
are shown in the following table. 

Equipment Type Baseline Thermal Efficiency 

Gas Boiler 80% 

Definition of Efficient Condition 
The installed gas boiler must have a Thermal Efficiency greater lhan that shown in the lable below. Efficient model 
minimum Thermal Efiieiency requirements arc detailed below. 

Equipment Type Minimum Thermal Efiieiency 

Gas Boiler Tier 1 90% 

Gas Boiler Tier 2 85% 

Gas Savings Algorithms 
MMBtu savings are realized due to the increase in Thermal Efficiency ofthe new equipment. MMBlu savings vary 
by equipment type due to dificrences in model capacity and Thermal Efiieiency percentages. Savings are calculated 
from the baseline new unit to the installed efficient unit. 

Capacit:y0ur. 
Annual Gas Savings (MMBtic) = —IQQQ—' x ( — - X EFLHH 

VExnse T E E f j J 
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Capacilyoui = Output capacity of equipment to be installed (kBtu/hr) 
1,000 = Conversion from kBtu to MMBtu 
' f Eiiasc = Thermal ElTicicncy of new baseline equipment 
TE|;rr = Thermal Efficiency of new equipment 
EI7LI'ln c n, = Equivalent Full Load Meating Hours 
HDD = Base 63° F Meating Degree Days for Philadelphia = 4,033 l 4 S 

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

Equivalent Full Load Heating Hours by Building Type 

Building Type EFLH 

Multifamily 854 

Education 910 

Food Sales 1,099 

Food Service 1,203 

Health Care 1,654 

Lodging 463 

Retail 904 

Office 867 

Public Assembly 1,043 

Public Order/Safety 744 

Religious Worship 898 

Service 1,475 

Warehouse/Storage 623 

Electric Savings Algorithms 

Nol applicable. 

Frceridersliip/Spillovcr 
Until studies have been performed to delermine the free ridcrship and spillover, the values are assumed to be zero. 

Equipment Type Free Kidership Spillover 

Gas Boiler 0% 0% 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

Equipment Type Measure Lifetime 

Gas Boilers 25 

Based on NCDC ASOS temperature data for PIIL from 2002 through 2009. 
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Source: Consortium for Energy Efiieiency, High Efficiency Commercial Boiler Systems Initiative Description, May 
16, 2011, p. 17. Lifetimes range from 24-35 years. 

Water Savings 
There are no water savings for this measure. 

l)Steam Trap 
Unique Measure Code(s): TBD 
Drafldate: 5/28/15 
Effective date: TBD 
End date: TBD 

Measure Description 
This measure applies to replacing non-residential steam traps on heating syslems or repair ofthe steam trap by 
replacing (he internal working parts wilh a new insert. 

Definition of Baseline Condition 
'fhe baseline criterion is a faulty steam trap in need of replacing. No minimum leak rate is required. Any leaking or 
blow through trap can be repaired or replaced. If a customer chooses to repair or replace all the 
steam traps at the facility without verifieation, the savings are adjusted. Savings for full replacement 
projects arc reduced by the percentage of traps found lo be leaking on average from the studies listed. I f an audit 
is performed on a site, then the leaking and blowdown can be adjusted. 

Definition of Efficient Condition 
Customers must have leaking traps lo qualify. However, i f a customer opts to replace all 
traps without inspection, the savings are discounted to lake into consideration the fact that some 
traps are being replaced lhat have not yel failed. This measure may consist of either installation ofa whole new 
steam trap or replacement ofthe internal working parts with an insert. 

Gas Savings Algorithms 

AMMBtu = S x y — j x Mr x A x L /l.OOO.OOO 

Where: 

AMMBtu = MMBtu of saved gas per year 
S = Maximum theoretical steam loss per trap (Ib/hr/trap). See lable of 

values. 
Hv = Heal of vaporization of steam, (Blu/lb). See table of values. 

B = Boiler efficiency, (%) 
Hr = Annual operating hours of'sleam plant. See table of values, 

A = Adjustmenl factor lo account for reducing the maximum theoretical 

steam flow (S) to the average sleam flow (the Enbridge factor). 
L = Leaking and blow-thru factor. Iflhe steam trap has been audited and 

is known to be leaking, then ihis faclor is 100%, if unaudited and 
unknown i f leaking, then see lablc of values below. 

1,000,000 = Btu to MMBtu 
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Steam Trap Algorillun Input Values 

Steam Trap 
Application and 
Pressure 

Avg Steam 
Loss, S 
Ib/hr/trap) 
46 

Heat of 
Vaporization 
Hv 
(Btu/lb) 1 4 7 

Default 
Boiler 
Efficiency 
B 1 4 8 

Operating 
Hours, 
H 1 4 9 

Adjustment 
Factor, A 1 5 0 

Leaking & 
Blow-thru 
factor for 
unaudited 
traps, L 1 8 1 

Commercial/Multifamily, 
low pressure 13.8 951 80% 2,720 50% 27% 
Dry Cleaners 38.1 890 80% 2,425 50% 27% 
Industrial Low Pressure 
PSIG<15 13.8 951 80% 7,752 50% 16% 
Industrial Medium 
Pressure 15<PSIG<30 12.7 945 80% 7,752 50% 16% 
Industrial Medium 
Pressure 30<PSIG<75 19 928 80% 7,752 50% 16% 
Industrial High Pressure 
75<PSIG<125 67.9 894 80% 7,752 50% 16% 
Industrial High Pressure 
125<PSIG<175 105.8 868 80% 7,752 50% 16% 
Industrial High Pressure 
175<PSIG<250 143.7 846 80% 7,752 50% 16% 
Industrial High Pressure 
PSIG>250 200.5 820 80% 7,752 50% 16% 

Electric Savings Algorithms 

Not applicable. 

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

Equipment Typc Free Ridcrship Spillover 

Steam Traps 0% 0% 

l A (' Resource Solutions Group "Steam Traps Revision it I " dated August 20! I . 
I ' ' 7 I leal of vaporization of steam at the inlet pressure lo llie steam trap. Implicit assumption that the average boiler 
nominal pressure where ihe vaporization occurs, is essentially that same pressure. Reference Resource Solutions 
Group "Steam Traps Revision I! I " dated Augusl 2()l I . 

California Energy Commission Efficiency Data for Steam Boilers as sited in Resource Solutions Group "Steam 
Traps Revision UI" dated August 2011. 

Resource Solutions Group "Steam Traps Revision ft I " dated August 2011, which references Enbridge service 
territory data and kW Engineering sludy. Commercial/Multifamily hours adjusted lo Philadelphia based on Ihe HDD in 
Philadelphia relative lo Chicago. 
, 5 0 Enbridge adjustment factor used as referenced in Resource Solutions Group "Steam Traps Revision ft I " daled 
August 2011 and DOE Federal Energy Management Program Steam Trap Performance Assessment. 
, M Dry cleaners survey data as referenced in Resource Solutions Group "Sleam Traps Revision 1t\" dated August 
2011. If trap is known lo be leaking, Ihen this factor is 100%. 
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Persistence 
The persistence factor is assumed to be one. 

Measure I.ifetinie 
6 years152 

Water Savings 
There may be water savings Cor this measure, but the amount has not been calculated. 

B. Commercial Kitchen End Uses 

2)Comniercial Convection Ovens 
Unique Measure Code(s): TBD 
Draft date: 4/30/12 
I-ffective 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 hot air strips away the layer of cooler air next to the food and enables the food 
to absorb the heat energy. For the purposes of this specification, convection ovens do not include ovens lhat have the 
ability to heat the cooking cavity wilh 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 the only method used to fully cook the food. 

• Full-Size Convection Oven: A convection oven that is able to accept a minimum of five standard full-size 
sheet pans measuring 18 x 26 x I-inch. 

This does not cover ovens designed for residential or laboratory applications; hybrid ovens, such as those 
incorporating sleam and/or microwave settings in addition to convection; other oven types, as defined in Section 1, 
including combination, conventional or standard, conveyor, slow cook-and-hold, deck, mini-rack, rack, range, rapid 
cook, and rotisscric ovens. 

Definition of Baseline Condition 

Cooking energy efficiency of 44% and Idle Energy Kate of 15,100 Btu/h l s \ 

Definition of Efficient Condition 

Cooking energy efficiency greater than or equal to 46%15'1 and an Idle Energy Rate less than or equal to 12,000 
Blu/h 

1 5 2 Source paper is the Resource Solutions Group "Steam Traps Revision It I " dated August 2011. Primary studies 
used to prepare the source paper include Enbridge Steam Trap Survey, KW Engineering Steam Trap Survey, 
Enbridge Steam Saver Program 2005, Armstrong Sleam Trap Survey, DOE Federal Energy Management Program 
Steam Trap Performance Assessment, Oak Ridge National Laboratory Sleam System Survey Guide, K.EMA 
Evaluation of'PG&E's Sleam Trap Program, Sept. 2007. Communication with vendors suggested a inverted bucket 
steam irap life typically in Ihe range of 5 - 7 years, float and thermostatic traps 4- 6 years, float and 
Ihcnuodynamic disc traps of I - 3 years. 
1 5 3 ENERGY STAR calculator default input. 
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Additional criteria: 
1) Must be full-size (for gas) 
2) Have been installed in compliance with manufacturer instructions and meeting nil applicable local, State, 

and Federal codes and standards; 
3) Are third-party certified to: 

a. NSF/ANSI Standard 4, Commercial Cooking, Uethemialization and Powered Hot food Holding 
and Transport Iiquipmcnt 

b. ANSI/UL 197, Commercial Flectrical Cooking Appliances (electric ovens only) 
c. ANSI Z83.1 I , Gas Food Service Equipment (gas ovens only) 

All criteria are the same as the ENERGY S'l'AR 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.155 

Annual Gas Savings (MMBtu) = 12,90 MMBtu 

Electric Savings Algorithms 

There are no electric savings from this measure. 

Energy Savings 
AkWh = 0 kWh 

Demand Savings 
AkW=0 kW 

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

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

Equipment Type Free Ridcrship Spillover 
Commercial Convection Oven 0% 0% 

Persistence 

'fhe persistence factor is assumed to be one. 

Measure Lifetimes 

^ Using ASTM Slanilard 1-1496-99 (Reapprovcd 2005) based on heavy load (potato) cooking test. 
l i S http:/Avww.encrgystar.gov/index.cfin?fuseacti()n=rLi]d_a_prodiicl.slK)wProdiictGr(Hip&pgw_code=COO 
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Equipment Type Measure Lifetime 

Commercial Convection Oven 12 
Sources: CA DEER, MA 2011 TRM, ENERGY STAR. 

Water Savings 

There arc no water savings lor this measure. 

3)Commercial Gas Fryer 
Unique Measure Code(s): TBD 
Drafldate: 4/30/12 
EfTcctive date: 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 the bottom ofthe vessel. Meat is delivered to the 
cooking fluid by heal transfer from gas burners through either the walls ofthe fryer or through lubes passing Ihrough 
the cooking fluid. 

• Standard Fryer: A fryer with a vat that measures >I2 inches and < 18 inches wide, and a shortening 
capacity > 25 pounds and < 65 pounds. 

• Large Vat Fryer: A fryer wilh 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 Efficiency of 35%. 
Idlle energy rate: 

• 14,000 Btu/h for Standard Fryer 
• 16,000 Blu/h for Large Vat Fryer 

Dctlnition of Efficient Condition 
Heavy Load (French Fry) Cooking Energy Efficiency greater lhan or equal to 50%. 
Idle energy rate less than or equal lo: 

• 9,000 Btu/h for Standard Fryer 
• 12,000 Btu/h for Large Vat Fryer 

All criteria are the same as the ENERGY STAR label. 

Gas Savings Algorithms 
'fhe following shows ihe expected gas savings from Energy Star commercial fryers meeting ihe above 
specifications. These savings come from the Energy Star ealeulalor.'5'' 

Standard Fryer (per frypot): 
Annual Gas Savings (MMBtu) = 50.80 MMBtu 

1 5 ( 1 hUp://ww\v.energyslar.gov/iiulcxxfiii7fuseaction=fi]id_a_prodLiet.showl,roductGroiip&pgw_eode-COO 
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Large Vat Fryer (per frypot): 
Annual Gas Savings (MMBtu) = 79.50 MMBtu 

Electric Savings Algorithms 

There are no eleciric savings from this measure. 

Energy Savings 
AkWh = 0 k W h 

Demand Savings 
AkW = 0kW 

Where: 
AkWh 
AkW 

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

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

Equipment Type Free Ridcrship Spillover 

Commercial Fryer 0% 0% 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifctiines 

Equipment Tvpe Measure Lifetime 

Commercial Fryer 12 
Sources: CA DEER, MA 2011 TRM, ENERGY STAR. 

Water Savings 
There arc no water savings for this measure. 

4)Commercial Gas Steamers (Cooking) 

Unique Measure Code(s): TBD 
Drafldate: 4/30/12 
Effective date: TBD 
End date: TBD 

Measure Description 
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Also referred to as a "compartment steamer," a device with one or more food steaming compartmenls in which the 
energy in the steam is translerred to Ihe food by direct contact. Models may include countertop models, wall-
mounted models and lloor-models mounted on a stand, pedestal or cabinet-style base. 

Definition of Baseline Condition 

Cooking energy efficiency of 18% and Idle Energy Rate of3,000 Btu/h per pan'57. 

Definition of Efficient Condition 

Cooking energy efficiency greater than or equal to 38% and an Idle Energy Rates less lhan the maximum values in 
the table below. 

# of Pans Cooking Efficiency Idle Kate(Btu/lir) 
3 pans 38% 6,250 
4 pans 38% 8,350 
5 pans 38% 10,400 

6 + pans 38% 12,500 

All criteria are 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 Ihe Energy Star calculator.'5" 

# of Pans Annual Gas Savings (MMBtu) 
3 pans 76.6 
4 pans 86.4 
5 pans 96.2 
6 pans 105.4 

7 + pans 105.4-1- 14.2 per pan > 6 pans 

Electric Savings Algorithms 

There are no electric savings from this measure. 

Energy Savings 
AkWh =0 kWh 

Demand Savings 
AkW = 0kW 

Where: 
AkWh 
AkW 

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

1 5 7 The baseline comes from PG&E's online calculator at 
h(to:/Avww. fisliiiick.com/saveenerav/tools/calctilators/gsteamercalc.nhp 

l 5 > t htin://www.eiieravstar.eov/inde.x.crm?fiiseaeiioii=find a nroduel.showProductGroup&nw codc-COO 
4 pan is interpolated between 3 and 5 pan. 
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Freeridcrship/Spillover 
Until studies have been performed to detennine the free ridcrship and spillover, the values are assumed to be zero. 

Fquipnient Type Free Ridcrship Spillover 

Commercial Sleam Cooker 0% 0% 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifctiines 

Equipment Type Measure Lifetime 

Commercial Steam Cooker 12 
Sources: CA DEER, MA 2011 TRM, ENERGY STAR. 

Water Savings 
According to the Energy Star calculator the water savings would be 162,060 gallons per year for an Energy Star 
steamer compared lo a baseline steamer. 

5)Commercial Gas Griddle 

Unique Measure Code(s): TBD 
DralUlate: 4/30/12 
Effective date: TBD 
End dale: 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 foot159. 

Definition of Efficient Condition 

Cooking energy efficiency greater lhan or equal to 38% and a Normalized Idle Energy Rate less than or equal to 
2,650 Blu/h per square foot. 
All criteria are the same as Ihe 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.16" 

1 5 9 From the Energy Star calculator 

"'" hltpV/www.encrgys£ar.gov/index.cfm?fuseaciion^ 
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Annual Gas Savings (MMBtu) = 13.10 MMBtu 

Electric Savings Algorithms 

There are no electric savings from Ihis measure. 

Energy Savings 
AkWh = 0 kWh 

Demand Savings 
AkW = 0kW 

Where: 
AkWh 
AkW 

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

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

Equipment Type Free Ridcrship Spillover 
Commercial Gas Griddle 0% 0% 

Persistence 

The persistence factor is assumed lo be one. 

Measure Lifetimes 

Equipment Type Measure Lifetime 

Commercial Gas Griddle 12 
Sources: CA DEER, MA 2011 TRM, ENERGY STAR. 

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

6)Pre-rinsc Spray Valve 
Unique Measure Code(s): TBD 
DralUlate: 4/30/12 
Effective date: TBD 
End date: TBD 

Measure Description 
Commercial dishwasher pre-rinse spray valves use hot waler under pressure to clean food items off plates, flatware, 
and other kitchen items before they are placed into a commercial dishwasher. Pre-rinse valves are handheld devices, 
consisting ofa spray nozzle, a squeeze lever that controls the waler Mow, and a dish guard bumper. Often they 
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include a spray handle clip, allowing Ihe user to lock the lever in the full spray position for continual use. The pre-
rinse valve is part ofthe pre-rinse uni! assembly that typically includes an insulated handle, a spring supporied metal 
hose, a wall bracket, and dual faueet valves. Pre-rinse valves are inexpensive and frequently interchangeable within 
different manufacturers' hose assemblies. They are usually placed at the entrance to a dishwasher and can also be 
located over a sink, used in conjunction with a faucet fixture. 

Definition of Baseline Condition 

The baseline is a standard pre-rinse spray valve using approximately 1.6 gpm. 

Definition of Efficient Condition 

An efficient pre-rinse spray valve uses an average of 1.28 gpm. 

Gas Savings Algorithms 

The following shows the expected gas savings from an energy efficienl pre-rinse spray valve meeting the above 
specifications."'1 

Annual Gas Savings (MMBtu) = 6.38 MMBtu ' 

Electric Savings Algorithms 

There are no electric savings from this measure. 

Energy Savings 
AkWh = 0 kWh 

Demand Savings 
AkW=0 kW 

Where: 
AkWh 
AkW 

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

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

Equipment Tvpe Free Ridcrship Spillover 

Pre-rinse Spray Valve 0% 0% 

Persistence 

The persistence factor is assumed to be one. 

Measure Lifetimes 

Eijuipment Type Measure Lifetime 

Pre-rinse Spray Valve 5 I ( ' 2 

ENERGY STAR calculator 4/14. 
"'2 Massachusetts 2011 Teclinieal Reference Manual. 
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Water Savings 
Expected waler savings would be 62,305 gallons per year.1'''1 

C. Commercial Domestic Hot Water End Use 

7)Commercial Domestic Hot Water Heater 

Unique Measure Code(s): TBD 
Drafldate: 5/28/15 
EfTcctive date: TBD 
End dale: TBD 

Measure Description 
Installation of high-efficiency, gas-fired, storage-type or tankless, domestic hot waler heaters greater than 75,000 
Btu/hr. 

Definition of Baseline Condition 

Base case heater is a code-eompliaul storage gas heater as specified in ASMRAE 90.1-2007. 

Definition of Efficient Condition 

'fhe efficient healer is a storage or tankless gas healer with equal lo or exceeding 94% ihcrmal efficiency. 

Gas Saving.v Algorithms 
If multiple heaters are used, they are treated as a single unit, with system input capacity and standby loss rate 
equal to the sum of all units. 

AMMBtu = BaselineUsff - EfficientUse 

For commereial buildings olher than multifamily: 

BaselineUse = A x 
For multifamily buildings: 
BaselineUse = U x E b 

All building types: 

[i.GPYlv x AT x 8.33 B t u / G a m + iSLR e x H)\ 
EfficientUse = 57-

1 ' 0 0 0 - 0 0 0 M i i f B * 7 * * 

_ [WaselineWse x, LOQQ.OOO .Btv/MMBtu- x j ) b ) - j - ^ L R b x M i l 
G P Y w ~ AT x 8.33Bfru/CaPF 

1000 , 
SLRb = CAPH i B x — + UO x 

Mftssaelttisetis 2011 Technical Reference Manual. 
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w = 
(8760 x CAP H i b x 1 , 0 0 0 ^ ) - (BaselmeU^ x I .OOO.OOO^^^)] 

SLR 
[CAPHZ x 1000 Btu/MBtu) -

CAPa j = CAPH B X — 

Where: 

BaselineUsB 
EfficientUse 

A 
Eb 

U 
GPYW 

AT 
SLRe 

H 
Ve 
Vb 

CAP*,, 

CAP, 
CAP, ti.t 

SLRh = 

MMBtu of saved gas per year 
Baseline DHW gas usage (MMBtu) 
EfTicient DI IW gas usage (MMBlu) 
Building floor area (ft 2), input 

For commercial buildings other than multifamily this is the annual 
baseline gas energy usage rate per building ft2 (MMBtu/ft2/yr). For 
multifamily this is the annual baseline gas energy usage rate per 
apartment unit (MMBtu/unit/yr). Sec table of values by building type. 
Number of apartment units in multifamily building, input. 
Annual building hot water usage (gal/yr) 
Differential temperature rise (750F) 
Proposed efficienl water heater standby loss rate (Btu/hr), input 
Number of annual standby hours (Hrs/yr) 
Thermal efficiency of proposed efficient water heater (%) 
Thermal efficiency of baseline water heater (80%) 1 6 4 

Heal Input capacity of proposed efficient waler heater (MBh, 1000 
Btu/hr), input 
Water Storage capacity of proposed efficient water healer (gal), input 
Heal Input capacity of baseline water heater (MBh) 
Baseline water healer standby loss rate (Btu/hr) 

Annual Baseline Gas Usage Rate by Building Type 

Building Type 

Annual Baseline Gas Usage 

Rate, Eb(MMBtu/ft2/yr) 1 6 5 

Education 0.00494 

Grocery/Convenience Store 0.00299 

Restaurant/Cafeteria 0.03739 

Inpatient Health Care 0.03677 

Outpatient Health Care 0.00330 

Lodging 0.02730 

Retail (other than in mall) 0.00093 

Retail (in mall) 0.00288 

Office 0.00155 

Police/Fire Station/Jail 0.01411 

Other 0.00093 

""' ASHRAE 90.1-2007. Table 7.8. 
"'s U.S. lincrgy fnlbrinatioii Administration Tabic li8A. Natural Gas Consumption and lincrgy Intensities by End Use for All 
Daiklings. 200.1. 
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Annual Baseline Gas Usage 

Rate, Eb 
(MMBtu/un i t /y r ) 1 6 6 

Multifamily 22.5 

Electric Savings Algorithms 

There are no eleciric savings from this measure. 

Energy Savings 
AkWh = 0 kWh 

Demand Savings 
AkW = 0kW 

Where: 
AkWh 
AkW 

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

Freeridcrship/Spillover 
Until sludies have been performed to determine Ihe free ridcrship and spillover, the values are assumed lo be zero. 

Equipment Type Free Ridcrship Spillover 

Commercial DIIW Heater 0% 0% 

Persistence 

The persistence factor is assumed lo be one. 

Measure Lifetimes 

Equipment Tvpe Measure Lifetime 

Commercial DIIW Healer 12 
Sources: CA DEER, MA 2011 TRM, ENERGY STAR. 

Water Savings 

There arc no water savings for this measure. 

D. All End Uses 

l)Custom Measure 
Unique Measure Code(s); TBD 

m CDS Associates, Inc. (2009). Natural Gas Energy lifticicitcy Potential in MassacliusscKs. Prepared for GasNetworks. 
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Draft date: 7/22/13 
Effective date: TBD 
End dale: TBD 

Measure Description 

This measure applies to all custom measures, nol otherwise specified in this TRM. 

Dcfinitiun of Baseline Condition 

The baseline represents the typical equipment that is installed without a DSM program. The cITiciency level is based 
on the current Federal standards, or slate and local building codes that are applicable. 
Definition of Efficient Condition 

'fhe efficient measure is any equipment that uses less energy than the baseline equipmenl. 

Cas Savings Algorithms 

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

Annual Gas Savings (MMBtic) = 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 = BaseiinekWh - EjJicientkWh 

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. 

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

EfficientkWh = 'fhe electric kWh usage of efficient equipment or building. 

BaselinekW = The electric kW usage of baseline equipment or building. 

EfficientkW = The electric kW usage of efficient equipment or building. 

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

Water Savings 
'fhe water savings arc the difference between the baseline and efficienl equipment annual water usage in gallons. 
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VI. Non-Residential New Construction 

^ All End Uses 

l)Custom Measures 
Unique Measure Cotie(s): TBD 
Drafldate: 4/30/12 
Effective 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 reprcsenis the typical equipment that is installed without a DSM program. The efficiency level is based 
on the current Eederal standards, or state and local building codes that are applicable. 
Definition of Efficient Condition 

The efficienl 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) = BastelineUse ~ EfficientUse 

Where: 

HasclineU.se = 'fhc gas usage of baseline equipment or building. 

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

Energy Savings 

Ak Wh = Baselinek Wh - Efficientk Wh 

Demand Savings 
AkW = iiaselmekW - EfficientkW 

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

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

BaseiinekWh = 'fhc elcetrie kWh usage of baseline equipment or building. 

EffiuimtkWh = The electric kWh usage of efficient equipmenl or building. 
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Ikisel'mekW = The electric kW usage of baseline equipment or building. 

EfficientkW = The electric kW usage of efficient equipment or building. 

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

Equipment Type Free Ridcrship Spillover 
Custom Measure 0% 0% 

Persistence 

The persistence factor is assumed to be one. 

Measure Ufctimes 
Where available, custom measure lifetimes should be based on similar measures defined elsewhere in this TRM, 

Water Savings 
'fhe waler savings are the difference between the baseline and efficient equipment annual water usage in gallons. 
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VII. Non-Residential Retrofit 

A. Space Heating End Use 

l)Efficient Space Heating System 
Unique Measure Cocle(s): TBD 
Draft date: 5/6/14 
l-n'eetivedate: TBD 
End date: TBD 

Measure Description 
This measure applies to high-efficiency gas furnaces and boilers replacing an existing and functioning furnace or 
boiler of lower efficiency and possibly different capacity. 

Definition of Baseline Condition 
'fhe baseline represents the existing equipment that is currently installed. The efiieiency level and capacity are based 
on measurements or namepiate information. 

Definition of Efficient Condition 

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

Gas Savings Algorithms 

'fhe following equation accounts for differences between the baseline and efficient space heating equipmenl 
efficiencies and capacities. SR X Cl + Aava) 

AFVEbase AFUEe/f 

Capacity h a s 9 

Annual Gas Savings tyiMBtu) = I ^ Q Q X 

_ Capacity t J f 

Capacity ft 

Annual Gas Use^g x AFUE^g 
EFLHHe&tibsse = Capacity^, 

Where: 

Annual Gas Savings (jllMBtu) = The annual gas savings ofthe efficient space heating equipment 
compared to the existing equipment. 

Capacityzasg = The exisling space healing equipmenl output capacity (MBI I) 

AFUE^ase = Efiieiency of existing space heating equipment (Annual Fuel 
Utilization Efficiency) 

SR = Sizing ratio of new efficient relative to the existing baseline 
equipment (See algorithm above). 
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AFUEeff 

Capacitygff 

Armual Gas Use^g 

Runtime percent change adjustmenl. See table of values below 
based on SR value."'7 

Efficiency of proposed efficient space heating equipment (Annual 
fuel Utilization Efficiency) 

Equivalent full load healing hours for existing baseline equipment 
(Sec algorithm above). 

The proposed efficienl space healing equipment output capacity 
(MBH) 

'fhe annual gas usage ofthe existing space heating equipmenl, 
based on weather-normalized gas bills (kBtu). 

Sizing Ratio (SR) Run Time Adjustment 
(Aavg) 

50% 78% 
55% 65% 
60% 54% 
65% 45% 
70% 36% 
75% 28% 
80% 21% 
85% 15% 
90% 10% 
95% 5% 
100% 0% 
105% -4% 
110% -8% 
115% -12% 
120% -15% 
125% -18% 
130% -21% 
135% -23% 
140% -26% 
145% -28% 
150% -30% 
155% -32% 
160% -34% 
165% -36% 
170% -37% 
175% -39% 
180% -40% 
185% -42% 
190% -43% 
195% -44% 
200% -46% 

Electric Savings Algorithms 

(' 7 Developed by I'radical Energy Solun'ons using sitnulalion modeling. 
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Where: 

Energy Savings 
AkWh = BaseiinekWh - EfficientkWh 

Demand Savings 
AkW = BaselinekW-EfjicientkW 

AkWh = Gross customer annual kWh savings for Ihe measure. 

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

BaseiinekWh = The electric kWh usage ofbaseline equipment or building. 

EfficientkWh = The eleetrie kWh usage of elTicicnt equipment or building. 

BaselinekW = The electric kW usage ofbaseline equipment or building. 

EfficientkW = The electric kW usage of efficient equipment or building. 

I'Yeeridersiiip/Spillovcr 
Until studies have been performed lo determine the free ridcrship and spillover, the values are assumed to be zero. 

Equipment Typc Eree Ridcrship Spillover 
Space Heating Equipment 0% 0% 

Persistence 

'fhe persistence factor is assumed to be one. 

Measure Lifetimes 

Equipment Type Measure Lifetime 

Gas Purnaccs 20 

Gas Boilers 25 
Source: Lifelimc estimates used by Efficiency Vermonl. 

Water Savings 
'fhe water savings arc the difference between Ihe baseline and efficient equipment annual water usage in gallons. 

B. All End Uses 

2)Custom Measures 
Unique Measure Code(s): TBD 
Drafidate: 4/30/12 
Effective date: TBD 
End dale: TBD 

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

Dctlnilioi) of Baseline Condition 

'fhe baseline represents the existing equipment that is currently installed. The efficiency level is based on 
measurements or namepiate information. 

Definition of Efficient Condition 
'fhe efficienl measure is any equipment that uses less energy than the baseline equipmenl. 

Cas Savings Algorithms 

'fhe generalized equation for a custom measure compares the baseline usage to the efficient usage. 

Annual Gas Savings (MMBtu) = BaselineUse - EfficientUse 
Where: 

BaselineUse = 'fhc gas usage ofbaseline equipment or building. 

EfficientUse = The gas usage of efficient equipment or building. 

Electric Savings Algorithms 

Energy Savings 
AkWh = BaseiinekWh - EfficientkWh 

Demand Savings 
AkW = BaselinekW-EfficientkW 

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

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

BaseiinekWh = The electric kWh usage ofbaseline equipmenl or building. 

EjJicientkWh = The eleciric kWh usage of efficient equipment or building. 

BaselinekW = The eleciric kW usage ofbaseline equipment or building. 

EfftcientkW = The eleciric kW usage of efficient equipmenl or building. 

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

Equipment Type Free Ridcrship Spillover 
Custom Measure 0% 0% 
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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. 

Water Savings 
The waler savings are the difference between the baseline and efficient equipment annual water usage in gallons. 
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CERTIFICATE OF SERVICE 

1 hereby certify that this day 1 served a copy of PGW's Sixth Year Implementation Plan 

Fiscal Year 2016 upon the persons listed below in the manner indicated in accordance with the 

requirements of 52 Pa. Code Section 1.54. 

Via Email and/or First Class Mail 
Christy M. Appleby, Esq. 
Darryl Lawrence. Esq. 
Office of Consumer Advocate 
5 lb Floor, Forum Place Bldg. 
555 Walnut Street 
Harrisburg, PA 17101-1921 
capplebvfa).paoca.oru 
dlawrcnccffipaoeu.org 

Sharon Webb. Esq. 
Office of Small Business Advocate 
Commerce Building, Suite 202 
300 Norlh 2 n d Street 
Harrisburg, PA 17101 
svvebbCt7jsUite.na.us 

Josie B. H. Pickens, Esq. 
Thu B. I ran, Esquire 
Robert W. Ballenger, Esq. 
Energy Unit 
Community Legal Services, Ine 
North Philadelphia Law Center 
1410 West Erie Avenue 
Philadelphia, PA 19102 
•iPickcnsfr'/klsnhila.oru 
Urnnffficlsphila.oru 
r ba 11 e ime r@,c 1 sn h i 1 a. o vu 

Richard Kanaskie, Esq. 
Gina L. Lauffer, Esq. 
Bureau of Investigation & Enforcement 
PA Public Utility Commission 
Commonwealth Keystone Building 
400 North Street, 2nd Floor 
Harrisburg, PA 17120 
rkanaskieffZjpa.uov 
KinlaulTcrfalpa.uov 

Charts Mincavage, Esq. 
Adelou Bakare, Esq. 
Elizabeth Trinkle. Esq. 
McNEES, WALLACE, NURICK 
100 Pine Street 
P.O. Box 1166 
Harrisburg, PA 17108-1166 
em i nca vafojm vvn.com 
ABakareffAimwn.com 
etrinkleff .̂mwn.eom 

Joseph Minotl 
Logan Welde 
Clean Air Council of Philadelphia 
135 South 19th St.. Suite 300 
Philadelphia, PA 19103 
joe minollffflcleanair.oru 
Iweldei^cleanair.org 

Harry S. Gcller, Esq. 
Elizabeth R. Marx, Esq. 
The Pennsylvania Utility Law Project 
118 Locust Street 
Harrisburg, PA 17101 
piilpfgtpalemiluid.net 

Louise Fink Smith, Esq. 
Law Bureau 
PA Public Utility Commission 
P.O. Box 3265 
400 Norlh Street, 3rt l Floor 
Harrisburg, PA 17105-3265 
rinksmithffijpa.aov 
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Joseph Magee 
Grace McGovern 
Sarah Dewey 
Bureau of Consumer Services 
PA Publie Utility Commission 
PO Box 3265 
Harrisburg, PA 17105-3265 
imaueefiTjpa.uov 
mncuovemff7),pu,i>ov 
sdewev@.pa.uoy 

Daniel Clearfield, Esq. 

Date: June 5, 2015 

{L0578555.IJ 


