
0.003413 =conversion from kWh to MMB1U 
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HF = Heaq Factor or percmtage of light savings that must be heated 
= 0.4S103 

l')Heat = averaae heating system efficiency 
=0.72 fl4 

A.MMB1UWR = ((4S.7 / 1000) * 1.0 * 869 * 0.003413 * 0.4S) I 0.12 

= 0.08S MMBtu 

Deemed o&M Cost Adjustment Calculattoo 
Jn order to accouot for the shift in baseline due to the Fedc:ral Legislation discussed above, the levelized 
baseline replacement cost over the lifetime of the CFL is calculated (see CFL Table Tamp baseline sayings 
shift.xis). The key assumptions used in this calculation me documented below: 

Component Life (yean) 
(based on lamp life/ assumed 
annual nm hours 

so.so 
1 

ElllCleot 
_ IDcalldesceat 

$2.00 
3 

The calculated net present value of the baseline replacement costs for CFL type and installation year me 
presented below: 

lSW and less 

Referenced Documents: 
On the following page is an embedded Excel showing the calculation for the levelized aunual replacement 
cost savings. Double click on the WOlksheet to open the file and review the calculations. 

JOJ Le. heating loads iDcrease by 45~ of the ligblina savinp (averap result from REMRate modeling of several 
different coofigundions and OH locations ofbomes), 
UM 1bis bas been estimated assuming that natural gas cenlral furnace beating is typical for Ohio resicleoces (65% of 
Bast North Ceotlal census division bas a Natural Gas Fumace (basecl on Energy Infonnalion Administration, 2005 
Residential Fllergy Comumption SUrvey: 
bttp://www.eia,doe.gov/epWrp'recs2005/bc200S 1abJellbc4P"*'tiPflpMlphl@cl2.4.pdtl) 
ID 2000, 40% of fumaces purchased in Obio were conclemiag (based on data fi'om GAMA, provided to Department of 
P.nqy during the federal standard setting process) . .Assmning typical eflicimc:ies for condensing and non condensiq 
fbmace and duct losses, the averase beatiag system eflic:iency is estimated as follows: 
fg;4•0.92) + (0.6~.8) • (1-0.IS) • 0.72 

.Assumes rated life of iocandescent bulb of appmximately 1000 hours. 
106 vmc best estimate of fbture admology. 
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Calculation of O&M Impact for Baseline 

Bulb Assu tlona 
Inc Halogen 

Component 1 Llfa (years) · 1 3 
Measure Life~ ~--8 ~ 

Real Discount Rate (RD . ~s~; 

2010 

21W+ 

16-20W 

15Wandle88 

2011 

21W+ 

16-20W 

15Wandless 

2012 

21W+ 

16-20W 

15Wandle88 

Compo,.nt 1 Replacement $0.50 $2.00 

Year 2010 2011 2012 2013 2014 2015 2016 2017 
NPV 

Baseline Replacement Coatall~l3':88 i1 a>.oo $0.50 $2.oo SO.oo SO.oo tz.oo SO.oo SO.oo 

Baseline Replacement COltllfr~9:1~ ,I 1).00 $0.50 $0.50 $2.00 $0.00 i>.00 $2.00 $0.00 

Baseline Replacement Coetsl, iM!l3 -1 l>.00 $0.50 $0.50 $0.50 $2.00 1>.00 $0.00 $2.00 

Year 
NPV 

2011 2012 2013 2014 2015 2016 2017 2018 

Baseline Replacement Costs! ·f!.97 _I so.oo $2.00 $0.00 $0.00 f2.00 a>.oo $0.00 $2.00 

Baseline Replacement Costall ~$3.86 I S0.00 $0.50 $2.00 $0.00 $0.00 -C.00 $0.00 $0.00 

Baseline Replacement Costal. :M"."15 I a>.oo $0.50 $0.50 $2.oo $0.00 so.oo $2.oo $0~ 

Year 2012 2013 2014 2015 2016 2017 2018 2019 
NPV 

Baseline Replacement Costsf $4:97_ I S0.00 $2.00 $0.00 $0.00 $2.00 S0.00 $0.00 $2~01J 

Baseline Replacement Costsf· M.-97 I Stl.00 $2.00 $0.00 $0.00 $2.00 S0.00 $0.00 $Z:OO 

~ 
ease11ne Replacement Cos1111 .. -~·sl!!l3--~a-~!lll!,•1-.... i>~.o~o--1111111'!10"".50!!!!!!!"l-.... $1'!12"'".o•o--111!1•0 ... ·oo--.. 10•."'!!oo ... - .. i2 .... o!l!lo--.. $0!'!1!"!1.01'!10"'"9-.. $0~.o•o .. $ ~ 

' 00 

.. -.. ,.-'JBe.V..:ofibaB.t!lile R 
~ . . ' 

-~lhWattaa; ' j ~~2010.'·;~ ~ ~onr:=J 
·-- -t :._ ~ 8 1. 

21W+ $3.86 $4.97 
16-20VV $4.15 $3.86 
15Wandless $4.43 $4.15 

mlacem'imU!:.Oifli 
~· ,2"01t23 r-201.s· onJ 

$4.97 $4.97 
$4.97 $4.97 
$3.86 $4.97 

Cl('") 

~("') "" .. ... "' cb .. 
"llw2 .. °" ~ 

1111 >w 
~ r: e 
-.I,., .... 
0 1:1" cb ... a= 
w .. lit 
~!= 
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Ceiling Fan with ENERGY STAR Light Fixture (Time of Sale) 

DeKrtpUon 
This measure descn"bes the installation of an ENERGY STAR c:eilins fan that uses a hish efficiency motor 
and coD1BiDs compact fluorescent bulbs in place of a standard fan with integral incandesceot bulbs. 

Deftnltlon of Eftldent Equipment 
1be efficient equipment must be an ENERGY STAR certified ceiling fan with integral CFL bulbs. 

Deftnltlon of Baseline Equipment 
The baseline equipment is assumed to be a standard fan with integral incandesceat bulbs. 

Deemed Savtnp for this Measure 

Average Annual Average Summer Average Anuual Fossil Fuel Average Annual 
KWH Saviop per Coincident Peak kW heating fuel savinp Water saviop per 

unit Savioas ner unit <MMBnn oer unit 
2010-2013 167 0.019 

2014on 97 0.012 

Adjustment to annual savinp within life of measure of58% at 2014. 

Deemed UfeUme ofEfftdent Equipment 
The measure life is assumed to be 10 yearsw7• 

Deemed Measure Cost 
The incremental cost for the ENERGY STAR ceiling fan is $86107

• 

Deemed O&M cost AdJamneots 

-0.33 
-0.19 

unit 
nla 
n/a 

1be calculated net present value of the baseline replacement costs minus the CFL replacement cost for each 
installation year are presented below. Note tbis is per fan (i.e. 3 bulbs): 

Colnddence Fador 
The summer peak coincidence factor for this measure is 0.111

• . 

REFERENCE SECOON 

ClkulaUon of Savlnp 

l07 ENERGY STAR Ceiliq Fan Savings calculator 
<http;/Jwww,pwmtv.sgy!W!ngtjpcswbvlk ll!Fheain!hmm1rtn sa1s1ccmgs Ftp Sayjys Cn1mlatpt 0m8mu 

~ Nexus Market Raean:b, RL W Analytics 8Dcl ODS Associates study; "New ED8l8Dcl Residential Lighting 
M.alkdown Impact EvaluatiOJI, 1anuary 20. 2009" 
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Energy Savings 
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~Wh = ((o/Olow • (LowKW._. LowKWee) + %_,. (MedKW1me. MedKWeJ + O/lllliP 
• (HigbKW._ - HigbKWeJ) • HOURSam) + ((IncKW - CFLKW) • HOURSliglJI 
*WHFe) 

Where•: 
%io. 
%mrd ,._ 
Low Watt._ 
LowWatt. 
MedWatt._ 
MedWatt. 
High Watt._ 
High Watte 
HOtJRSa.. 
Inc Watt 
CFLWatt 
HO~ 
WHFe 

= Percent of time OD Low Speed = 40% 
= Percent of time OD Medium Speed = 40% 
= Perceat of time OD High Speed = 20% 
=Low speed baseline ceiling fan wattage = 0.0152kW 
= Low speed ENERGY STAR. ceiling fan wattage = O.Ol l 7kW 
= Medium speed baseline ceiling fan wattage = 0.0348kW 
=Medium speed ENERGY STAR ceiling fan wattage = 0.0314kW 
=High speed baseline ceiling fan wattage = 0.0725kW 
=High speed ENERGY STAR. ceiling fan wattage = 0.0715kW 
=Typical fan operating hours {2.8/day110

, 365 days per year) = 1022 homs 
= Incandescent bulb kW (assumes 3 • 60W bulb) = 0.180kW 
=CFLbulbkW(assumes 3 * 20Wbulb) =0.060kW 
=Typical lighting operating hours (3.5/day, 365 days per year)= 1277.5 hours 
=Waste Heat Factor for Energy to account for cooling savings from efficient 
lighting. = 1.07 Ill 

6kWh = ((0.4. (0.0152- 0.0117) + 0.4. (0.0348 - 0.0314) + 0.2. (0.0725 -0.071S)) 
• 1022) + ((0.18- 0.06) • 1277.S • 1.07) 

=167kWh 

BaseUoe Acljastmeat 
Federal leaislatiOD stemming from the Ene.rsY Independence and Security Act of 2007 will require all 
general-purpose light bulbs between 40 and 1 OOW to be approximately 30% more energy efficient dum 
current iucandescent bulbs, in essence beginning the phase out of standard incandescent bulbs. ID 2012 
tOOW iucandescen1s will no longer be manufactured, followed by restrictions on 75W in 2013 and 60W in 
2014. The baseline for this measure will therefore become bulbs (miproved incandescent or halogen) that 
meet the new standard. 

To account for these new standards, first year annual savings for this measure must be reduced bqinnin1 in 
2014. This measme assumes 60W baseline bulbs, which in 2014 will become 43W and so the annual 
savings beginning in 2014 should therefore be: 

6kWh = ((0.4. {0.0152 -0.0117) + 0.4. (0.0348 - 0.0314) + 0.2. (0.0725- 0.0715)) 
• 1022) + ({0.129 - 0.06) • 1277.5 • 1.07) 

•• All data points (unless otherwise noted) come Dom tbe ENERGY STAR CeiJio8 Fan savings calculator 
lhgp;//www.mmmt&[,IPY/iel!m!i'Ke'Ut mrsbeaip .. yjpp glq9itips fig Sayipg Qlgilltor Cqpsymcu 

IM For Bast North Central location. 
m Waste beat filctor for energy to accoUDt for cooling saviqs fi:om efficient ligbting. 1be value is estimated at 1.07 
(calculated u 1 + (0.64•(0.3513.1)). Based on cooq loads deaasfng by 35% of the lighting savingt (average result 
from RBMR.ate mocteHq of several different configurations and OH locations of homes). 111S1•miog typical cooliq 
system operating eOk:ieocy of 3.1 COP (starting from slaadarcl assumption of SEER. 11 ce:atral AC unit. converted to 
10.5 EER. using aJgoriduD BER= (SEER • 0.37) + 6.43 (based on R.obelts and Salcido, Architectural Energy 
COJpOraticm, Feb 2008; "Peak Electric Demaud calculations in tbe REM/Rate Home P.oergy Rating Software and 
REM/Desip Home EDaBY Analysis Software"), coDVel1ed to COP• EER/3.412 = 3.lCOP) and m11min3 64% of 
homes have ce:atral cooling {East North C.eolra1 ce:nsus division from P.oergy IDfonnation Administmticm, 200S 
Residential F.oelgy ConsDmptioo Survey; 
bUpj/bytrw.eia.clge.1e»Wemeulrecsfreg20051bclQ()5 tabJeslbc6ain:otjgMg!!f'b!r/Mfhehlsll.6.l!df). 
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=97kWb 
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In addition, since during the lifetime of a CPL, the baseline incandescent bulb will be replaced multiple 
times, the annual saviqs claim must be reduced within the life of the measure. Tha-efore, for bulbs 
installed in 2010, the full savings (167kWb) should be claimed for the first four years, but the reduced 
annual saviqs (97kWb) claimed for the remainder of the measure life. The savings adjustment is therefore 
equal to 971167 = S8%. 

S111D1Der Coblcldent Peak :O.mud Sawags 

Where: 

AkW = (o/oia. "'(LowKWtme - LowKWer) + ~ * (MedKW._- MedKWer) + ~ 
• (HigbKW._ - HigbKWer)) + ((IocKW -CFLKW) "' WHFd) •CF 

WHFd =Waste Heat Factor for Demand to account for cooling savings ftom efficient 
ligb. 
=l.~12 

CF = SUmmer Peak Coincidence Factor for measure 
=0.11 

AkW =((0.4 * (0.0152-0.0117) + 0.4 • (0.0348-0.0314) +0.2 • (0.0725-0.0715)) 
+ ((0.18-0.06). 1.21). 0.11 

AkW = 0.019kW 

After 2014, this will be reduced to: 

AkW =((0.4 • (0.0152-0.0117) +0.4 • (0.0348-0.0314) +0.2 • (0.0725-0.0715)) 
+ ((0.129-0.06). 1.21). 0.11 

AkW = 0.012k:W 

Fossil Fuel Impact Dncrlpttoos and Calculatton 
MMBTUwa =(((A Watts) 11000) •HOURS• 0.003413 •HF)/ f)Heat 

Where: 
= gross customa' annual heating MMBTU fuel increased usase for the measure 

0.003413 
HF 

from the Rduction in lighting heat. 
=conversion from kWh to MMBTU 
= Heating Factor or percentage of lisht savings that must be heated 
=0.4S113 

= averaae beating system etliciem:y 
=0.72 n4 

112 Waste heat filctor for demand to account for cooling saviDp fi:om eftici.eot lighting. The value is estimated at 1.21 
(c:alculated as 1 + (0.64 / 3.1)). Based on typic:al cooling system operating efficiency of3.1 COP (slu'tioa from standard 
assumptiOD of SEER. 11 c:eatral AC unit, couvated to 10.5 EBR. using algorithm EER. •(SEER.. 0.37) + 6.43 (based 
on Roberts and Selcido, An:bitectural P.llergy Colporatioo, Feb 2008; '"Peak l!lecbic Demand calculations in tbe 
REM/Rate Home Energy Rating Software and REMIDesip Home Energy Allalysis Softwaze'"), c:onvated to COP= 
EER/3.412 = 3. ICOP), and 649& of homes baviq ceatra1 coollDtl (East NOl1h Central census division from Boergy 
Infonualion Adminislralion, 2005 Raideotial Energy Consumption Survey). 
113 Le. beating loads im:rase by 45% oftbe lighting savings (average result fiom REMRate modeling of several 
difl'erenl c:onfiguratiom and OH loc:ations ofbomes). 
114 1bis bas been estimated ammri08 that natural ps central f\Jmace beating is typical for Ohio iesideoces (65% of 
East NOl1h Central census division bas 8 Natural CJas Pumace (based OD F.nergy Jnf'onaation AdminisCration, 2005 
Residential Energy Comumption SUrvey: 
bttpj//www.eia.ctoe.aoytmaygq/l!cl200SJbs25 """"°"*2'f'til!a/pdf7tlbl!hc12.4.pd0) 
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MMBTIJwa = ({(120/1000) • 1277.S • 0.003413 • 0.45) I 0.72 

=0.33MMBtu 

After 2014, dlis will be reduced to: 

MMBTIJwa = (((69/1000) • 1277.5 • 0.003413 • 0.45) I 0.12 

=0.19MMBtu 

Water Impact Oescrlpttom ud CalcalaUon 
Dia 

Deemed OAM Cost AdJastmmt Calculation 
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In order to acc:ount for the shift in baseline due to the Federal Legislation discussed above, the levelized 
baseline replacement cost over the lifetime of the CFL is calculated (see CFL Ceiling Fan baseline sayjnp 
shjft xJs). The key assumptions used in dlis calculation are documented below: 

- 'Stindird Ellclelit 
I 

·. - ··- lncmdesceat Incantlescent 
Rmlacement Cost so.so $2.00 
Component life (years) l '" 311u 

(based OD lamp life I assumed 
annual nm homs) 

The calculated net present value of the baseline replacement costs minus the CFL replacement cost for each 
installation year are presented below. Note this is per fan (Le. 3 bulbs): 

Referenced Documents: 
On the following page is an embedded Excel worksheet showing the calculation for the levelized annual 
replacement cost savings. Double click on the worksheet to open the tile and review the calculations. 

ID 2000, 40% offbmaces purcbased in Obio wen c:oncfensiq (based on clam from GAMA. provided to Department of 
Energy during tbe federal staodanl setting process tor laidmtial beating equipment). Pmnaces tend to last up to 20 
years and so units purchued 10 years ago provide a reasonable proxy for tbe ament mix of furnaces in die state. 
AssUmiDg typical efficiencies for condeasing and non CODdensiog 1\anaces and duct losses, tbe avenge beating system 
eQiciency is estimated as follOW11: (0.4•0.92) + (o.cs•o.s) • (1--0.l.5) = 0.12 
au Assumes rated life of~ bu1b of approximately 1000 hours. 
116 VBIC best estimate of fbture tedmology. 
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Calculation of O&M Impact for Baseline 

2010 

60W 

2011 

eow 

2012 

60W 

2013 

80W 

........ =- 10-Real Dillcount Ra · 5: Component 1 Llfl (y81U'a)1 

. 

Component 1 Replacement eo;tl"""-so"""'.50_ ... , -12.'!!'ii!o~o-l~p'!!'ii!. &o--il 

v .. 2010 2011 Z12 2013 2014 Z16 2018 2017 2018 2019 
NPV 

Year 2011 2012 Z13 2014 2015 Z18 2017 2018 2019 2020 
NPV 

~E3 ... iiiiiiii~· ... ·· I ;::: Ill II:: 11 ;; 1:1 ;; 1; R 1:1 
Year 2012 2013 Z14 2015 2016 2017 2018 2019 2020 2021 

NPV s.:=,3fi-I ;: ;: c c ;: ;: p ;:: c ·-;:a 
Net realacamw1t · 12 · 

Year 
NPV 

2013 2014 2015 2018 2017 2018 2019 2020 2021 2022 

B~ ::'+-~ !i· ~I ::::: ::: ;::: ;:: ;: ;1::: p ;: &::: ;:; 
Net r&pllcemm~·-· -fi .......... 

• 3bulbs 
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Efficient Refrigerator - ENERGY STAR and CEE TIER 2 (Time of Sale) 

Descrtptton 
This measme relates to the pmcbase and installation of a new refrigerator meeting either 

ENERGY STAR or CEE TIER. 2 specifications (defined as requiring>= 20% or>= 2.S% less eneqy 
consumption than an equivalent unit meeting federal s1IDdard requirements respectively). This is a time of 
sale measure characterization. 

Delnltton ofEmdent Equipment 
The efficient condition is a new refrigerator meeting either the ENERGY STAR or CEE TIER. 2 

efficiency standards. 

Ddnltlon of BueUne Eqotpment 
The baseline condition is a new refrigerator meeting the nrinitmnn fMml efliciency standard for 

refi:iserator efficiency. 

Deemed Savlnp for tbls Measure 

Efficiency Refrigerator Average Annual Average Summer Average Annual Fossil Average Annual 
Level Configuration KWH Savings per Coincident Peak kW Fuel heating fuel savings Water savings 

unit Savirurs oa unit 1 MIVll~Tut uer unit Del' unit 

ENERGY 
Bottom Fn:ezer 119 0.021 

Too Freezer 100 0.018 Dia o/a STAR 

CEE 
TIER2 

SidebvSide 142 
Bottom Freezer 149 

Too Freezer 124 
SidebvSide 177 

Deemed Lifetime ofEfDclent Equipment 
The measme life is assumed to be 17 Years 117

• 

Deemed Measure Cost 

0.02.S 
0.026 
0.022 Dia of a 
0.031 

The incremental cost for this measure is assumed to be $30118 for an ENERGY STAR unit and $140119 for a 
CEE Tier 2 unit 

Deemed O&M Cost Adjustments 
of a 

Coincidence Factor 
A coincidence fictor is not used to calculate peak demand savings for this measure. See discussion below. 

117 Consistmt wida Eflicieocy Vamcmt and New Jersey TRMs 
111 From ENERGY STAR calculator: 
lf!:l/www.SD!IJMt&aw/'w?miwJ!ed!r J!l!Flmjp,"'¥v"w cak/Qml!!!Sf Resi4sp!iel Refria say calc.Jls 

Based on wapted average of units participating in Eflicieocy Vermont program and retail cost dala provided in 
DepertmeDt of P.aergy, "TECHNICAL REPORT: ADalysis of Amended FJlergy ComervalioD Standards for Residential 
R.eftisaator-Preaers", Oc:tober 2005; 
h!!p://wwwl.eaupgn.sovlbuildjpplppH'Pf' ~aerator nport l .pdf 
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CalcalatloaofSavlnas 

Enerv SaYIDp 

REFERENCE SECTION 

.AkWb = tJECaAsE- UECEE 

Where: 
= Ammal Unit Energy Consumption of baseline uoit 1211 

Bottom Freezer = S96 kWh 
Top Freezer = 497 kWh 
Side by Side = 706 kWh 

KyPSC Case No. 2014-00280 
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= Ammal Uoit Energy Consumption of ENERGY STAR unit (20% less) 
Bottom Freezer = 477 kWh 

Or 

Top Fieezer = 397 kWh 
Side by Side = S64 kWh 

= Ammal eaa-gy CODSlnnption of CEE Tier 2 unit (2S% less) 
Bottom Freezer = 447 kWh 
Top Freezer = 373 kWh 
Side by Side = S29 kWh 

.AkWffmmtmrSTAll 

Ak'WHa!e11Ell2 

Bottom Freeza = S96 - 477 
= 119kWh 

Top Freeza = 497 - 397 
=lOOkWh 

Side by Side = 706 - S64 
=142kWh 

Bottom Free7.a = S96 - 447 
=149kWh 

Top Freezer = 497 - 373 
=124kWh 

Side by Side = 706 - S29 
=177kWh 

Sammer ColDddat Peak Demand Savlop 

Where: 

AkW = (.AkWb/8760) • TAF • LSAF 

TAF = Temoemture Adjustmeat Factor 
=I.JO "In······ 

LSAF =Load~ Adjustment Factor 
= 1.18 122 

uo KWb llSBUIDptions for base condition ue based on lbe awrage federal sllmdanl baseline usage for die raaae of 
eflic:imt units purc:based duougb dae Efllc:ieacy Vamont's ResMfeotieJ Rdigerator JJIOJP'llD darioa 2009. 
121 Taupaatme adjustmem filctor based OD Blasnit, Michael, "MealUnmmt and Verifiadicm of Residential 
Rdrigerator Energy Use, Final Report, 2003·2004 MderilJ8 Study", July 29, 2004 (p. 47). D 8111U1DeS 64% of Ohio 
homes have c:mba1 air conditift!lina 
m Daily load sbllpe adjuslment factm also based cm Blasnik, Micllael, "Measuremellt and Verificaticm ofRrsjdentjal 
RefiigeralorEoqyUse, FinalReport, 2003-2004MeteringSbldy", July 29, 2004 (p. 48, extrapo)atedbytakiag Ille 
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akWENERGY srAlt 

4kWCEE11Ell2 

Bottom Freezer = 119/8760 • 1.3 •us 
=0.021 kW 

Top Freezer = 100/8760 • 1.3 • 1.18 
=0.018kW 

Side by Side = 142/8760 • 1.3 • 1.18 
=0.02SkW 

Bottom Freezer = 149/8760 • 1.3 • 1.18 
=0.026kW 

Top Freezer = 12418760 • 1.3 • 1.18 
=0.022kW 

Side by Side = 177/8760 • 1.3 • 1.18 
=0.03lkW 

Foss& Fuel Impact Descrlpttons and Calmlatton 
n/a 

Water Impact Descrlpttons and Cakulatton 
n/a 

Deemed O&M Cost Adjustment Calcalatton 
n/a 
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ratio of existing summes' to existiq amma1 profile for hours ending 16 throul!b 18, and multipJyjDg by new amma1 
profile). 
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Refrigerator Replacement (Low Income, Early Replacement) 

J>eKrlpdon 
This measure descnl>es lbe early removal of an existing inefficient reftigerator ftom service, prior to its 
natural end of life, and replacement with a new ENERGY STAR qualifying unit. This measure is suitable 
for a Low Income or Home Perfonnance proaram. Savings me calculated for the estimated energy 
consumption during the remaining life of the existing unit. 

DeOnltlon of Eftldent Equipment 
The efficient condition is a new replacement n:friaerator meeting the ENERGY STAR efficiency standard 
(defined as requiring>= 20% less energy consumption than an equivalent unit meeting federal standard 
requirements). 

Deanltlon of BasellDe Eqalpmeat 
The baseline condition is the existing inefficient refrigerator for the remaining assumed useful life of the 
unit, and thea for the mnainder of the measure life the baseline becomes a new re&igerator meeting the 
minimum federal efficiency standard. 

Deemed Savtnp for tbls Measure 

Average Annual Average Summer 
KWH SaviDss per Coincidmt Peak kW 

unit Savinas oer unit 
RemaioiDg life 976 0.156 
of existing unit 
o• Svears) 
Remaining 100 0.018 
measure life 

(next 9 years) 

Deemed IJtetlme of Emdent Equipment 
The measure life is assumed to be 17 Years 123

• 

Average Amma1 Fossil Fuel Average Annual 
healing fuel savings Water savings per 
(MMBnJ) oer unit unit 

Dia o/a 

Dia of a 

Deemed UfeUme of Replaced (EDstlDI) Eqalpmeat (for early replacement measures only) 
The assumed mnaining useful life of the existing.refriaeratorbeingreplaced is 8 Ym 124• 

Deemed Measure Cost 
The actual measure cost for removing the existing unit and installing the DeV1 should be used. 

Deemed O&:M Cost Adjustments 
The net present value of the deferred replacement cost (the cost associated with the replacement of the 
existiog unit with a standard unit that would have had to have occurred in 8 years, had the existing unit not 
been replaced) is calculated as $490. 73 us. 

Colnddence Factor 
A coincidence factor is not used to calculate peak cJanand savings for this measure. See discussion below. 

w Comisleot witb E1lkialcyVermont and New Jersey TRMs 
12' KBMA "Residential Jefriaerator recycling Dinlh year reteation study", 2004 
iis Determined by cak:ulatiq 1be Net Present Value (with a 5% discount rate) of1be ammity paymmtB from years 9 to 
17 ofa defemd replacement ofa staDclard efticiency unit costing SllSO (flOm ENER.OY STAR calc:ulator: 
bUP:l/www.epsm@r.aavlialbusigeulbul pmr"MWlbos!yinp calsl°'P'imer BrMnifi" Rdia Sly calcJds>. 
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Calculadon of Savlqs 

EDrl'IY Savlnp 

REFERENCE SEC110N 

AkWb for remaining life of existing unit o • 8 years) = UECf:lillila- UECES 

Where: 

AkWb for remaining measure life (next 9 years) = UEC._ - UECES 

= Unit Energy Consumption of existing reftigerator 
= 1,376kWh 12G 

= Unit Enerav Consumption of new Energy Star refrigerator 
=400kWhm 
= Unit~ Consumption of new baseline refrigerator 
=SOOkWb 

AkWb for remaining life of existing unit c1 • 8 years) = 1376- 400 

AkWb for remaining mcasme life (next 9 years) 

=976kWb 

=S00-400 

= lOOkWb 

To incoiporate this baseline shift, multiply annual savings by a Savings Adjustment of 10% after 8 years. 

Summer Coincident Pftlk J>tamand Savlnp 

Where: 
TAF 

LSAFexist 

LSAFoew 

AkW = (AkWh/8760) • TAF • LSAF 

= Temperature Adjustment Factor 
=t.3om 
= Load Sllape Acljustment Factor for existing unit 
= 1.074 130 

= Load Shape Adjus1ment Factor for new unit 
= 1.18 131 

1• Based OD regression-based savings estimates and incoiporating the part-use filctors, ftom Navigant Consulful& 
"AEP Obio Energy Efticieocy/Demaod Response Plan Year l (1/1/2009-1213112009) Prosram Year Evaluation Report: 
Appliance Recycling Program", March 9, 2010, and multiplied by in situ fiK:tor of 0.85 as discussed iD Refrigetarot 
Retiremem measure. 
121 Approximate average consumption oftypic:al ENERGY STAR J:efiigerator; 
ftP.:llwww swm1•uoy0pdp cfm?fi11=w=1™ulaptg 'D1W5 m;ct 
~te average consumption of typic:al baseline refrigeralOr at federal standard efficiency levels; 

tp;ttmyw,cpcmr!!lg&qyljpdp c;fm?"rrtim=tiuM9lty !E!d!!"fa IJS!I 
Temperature adjustment filctor based OD Blasnik, Mic:bael, "Me8suremeDt and Verification ofR.eside.ntial 

Retiigerator Energy Use, Final Report, 200.S.2004 Meteriq Study", July 29, 2004 (p. 47). n assumes 64% of Ohio 
homes have c:eatnll air coaditioniq. 
uo Daily load shape adjustment factor also based on Blasaik, Michael. "Measuremmt and Verification of Residential 
Refrigentor Energy Use, Final Report, 200.S.2004 MeterilJ8 Study", July 29, 2004 (p. 48, using the average Existing 
Uaits SUmlDer Profile for boms endiDg 16 tbrou8b 18) 
131 Daily load shape adjustment factor also based OD Blasnik, Michael. "MeasUJemeDt and Verification ofR&!sidential 
R.efriprator Energy Use, Pinal Report, 2003-2004 Meterins Study", July 29, 2004 (p. 48, extrapolated by taking the 
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~w forremaining life of existing unit c1• 8 years) = {1376/8760 . 1.3 • 1.074)­
(400/8760. 1.3 • 1.18) 

~W for remaining measure life (next 9 years) 

FossU Fuel Impact Descriptions aad Calculation 
Dia 

Water Impac:t Descrlpttoas and Calcolatloo 
Dia 

Deemed OltM Cost Adjustment Calculation 

=0.149kW 

= 100/8760. 1.3 • 1.18 

=0.018kW 

The net present value of the deferred replact.me:Dt cost (the cost associated wilb the replacement of the 
existing unit with a~ unit that would have had to have occmrcd in 8 years, had the existing unit not 
bec:o replaced) is calculated as $490. 73112

• 

ntio of aisling SUDJmS to existiDa ammal profile for hours mdiq 16 throu8h 18, and multiplying by new amwa1 
r:,me. 

12 Detmmined by calculating tbe Net Present Value (witb a S% disc:ouot rate) oftbe lllllUitypaymeats from years 9 to 
17 of a defened replacement of a standard efficiem:y unit costing Sl ISO (fi'om ENERGY STAR calc:ulalor: 
111te:/Jwn.egenmtarzaoy!iafbu!i!!!!!!!U!vd\ P"'*tWelhmrjnp qlc/Cgppmm Rgj"'P"'1 R.efrig s.v Cale.xis). 
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Clothes Washer - ENERGY STAR and CEE TIER 3 (Time of Sale) 

Descrtptton 

This mea.mre relates to the pun:hase (time of sale) and installation of a clothes washer exceeding either the 
ENERGY STAR or CEE TIER 3 mjnjmum qualifying efficiency standards presented below: 

Efllclency Level ModUlecl Enel'llY Factor <MEFl Water Factor (WF) 

Fedenl Standard >= 1.26 No t 
ENERGY STAR >=2.0 <=6.0 
(as of1an 1. 2011) 
CEETIER3 >=2.20 <=4.S 

The modified energy factor (MEF) measures energy consumption of the total laundry cycle (washing and 
drying). It indicates bow many cubic feet of laundry can be washed and dried with one kWh of electricity; 
the higher the number, the peater the efficiency. 

The Water Factor is the number of pllons needed for each cubic foot of lauodry. A lower number indicates 
lower consumption and more efficient use of water. 

Deanttlon orEftlclent Equipment 
The efficient condition is a clothes washer meeting either the ENERGY STAR or CEE TIER 3 efficiency 
criteria presented above. 

Deanttlon o!Baselbae Equipment 
The baseline condition is a clothes washer at 1he mjnimun federal baseline efficiency presented above. 

Deemed Savlnp for this Measure 

ENERGY 
STAR 

CEETIER3 

Average Amwal 
KWH Savings per 

unit 
202 

233 

Average Summer 
Coincident Peak kW 

unit 
0.028 

0.033 

Deemed ureUme o!Eftldeat Equipment 
The measure life is assumed to be 11 yearsm. 

Deemed Measure Cost 

Average Annual Fossil Fuel 
heating tbe1 savings 

unit 
0.447 (NGas), 0.02 {Oil). 

0.013 
0.516 (NGas). 0.023 (Oil), 

0.015 

Average Ammal 
Water savings {gal) 

unit 
6,265 

7,160 

The incremental cost for this measure is assumed to be $258134 for an ENERGY STAR 1D1it and $372 for a 
CEE TIER 3 uoit13S. 

Deemed O&M Cost Adjustments 
o/a 

133 ENERGY STAR calculator 
Qf!:1Jwww.wrsyatv.19Vfn*1 din'ffimstjgp::fjpd a gmdtstehmerflmdus19rp c;*=CW> 

ENERGY STAil calc:ulator (u above) 
05 Based on an EfBciency Vermont mllket field study of incremeDtal clothes washer cost between ooa-enagy star and 
ner 3 units, findin1 an average incnmeotal cost to Tier 3 ofS371.63. 
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Coincidence Factor 
The coincidence factor for this measure is assumed to be 0.045136

• 

Calcalatlon of Savings 

Eneqy Savtnp 

REFERENCE SECDON 
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Savings are determined using Modified Energy Factor assumptions. applying the proportion of 
consumption used for water heating. clothes washer and clothes dryer operation and then to the mix of 
domestic hot water heating fuels and dryer fuels. Savings from reduced water usage are also factored in. 

For the full calculation see Clodaes Wasller Wad§ Sheet. but the key assumptions and their sources are 
provided below: 

Washer Volume 
BaseliDe MEF 
ENERGY STARMEF 
CEE TIER 3 MEF 
Number of cycles per year 

= 3.23 cubic feet 137 

= 1.26 
=2.0 
=2.2 
=320 138 

% energy consumption for water heating, CW operation. Diyer operation 
= 26%, 7%. 67% Ut 

Water savings per load 140 

ENERGY STAR = 19.6 gallons 
CEE TIER 3 = 22.4 gallons 

Community/Municipal Water and Wastewater pump kWh savings per gallon water saved 1 

= 0.0039kWb per gallon of water save141 

Ohio DHW fuel mix1'°: 
Wei - r ~otiiODiu •. 'T' 

Electric 27% 

Natural Gas 63% 
Oil 6% 

Promne 4% 

Jl6 C8lculatecl from ltnm eSbapes, which is 8760 hourly data by end use for Upstate New Yodc and adjusted for OH 

~definitions. 
-n Average unit size from Efficiency Vermont propam. 

IJI Weipted avaage of 2005 Residential F.nergy Consumption SUrvey (RECS) for East North Ceab'al Census 
Division: 
~:/1Myw.eia.4oe.mlempglrp'reca200Jhc200S llbJeslbc19hnrnp~12.lO.pdf) 

Based OD tbe Clothes Washer Teclmical Support Documeat, a.apter~ Pl!gineama Analysis, Table 4.1, Pase 4-S 
1f!;/Qmr.tnamv,1QYQpd"bl'gU..., """'P!W"'hkotjellp@ldmm 4 murt.miDs pelf 

Determined starting from gallons per load assumption from the ENERGY STAR calculator, dividing by water iBctor 
{f!!ons per cubk foot) to get cubic feet aswmptioo and multiplying by eacb ef6cient case water factor. 

Bf!lcieDcy Vennoat analysis ofCOIDIDllDity/Mnnicipal Water and Wastnaterpump energy consumption showed 
0.0024 kWh pump enagy coosumplion per plloa of water supplied, and O.OOIS kWh c:oasumption per plloa for 
waste water treatment. 
l.U 200S Residential Energy Consumption survey (RECS) for East NOl1b Cealral Census Division: 
Odlp:l/www.Mdoe,19v/mm!lmntpg1M5IJlclOOS l!blcslb£hnt!tdrefjP"'P"0U'Wl2.8.pdfl 
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Ohio Dr a- fbelmix . 143 

'"· r 

Fuel " % 1ofHomes 
Electric 669Ai 

Natural Gas 34% 

=202kWb 

= 233kWh 

Sammer Colnddeot Peak l>flDUd SaYbap 

Ak.W = Ak.Wb/Hows • CF 

Where: 
Homs =Assumed Run hours of Clothes Washer 

=320 144 

' 

CF =Summer Peak Coincideoc:e Factor for measure 
=0.033 145 

Ak.Wl!Nl!llGYSTAR = 202 / 320 • 0.04S 

=0.028kW 

AkWe&TIEl.3 = 233 / 320 • 0.04S 

=0.033kW 

Fosso Fuel Impact Dncrlptloas and Calculatloo 
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For calculation see Clothes Wasber Work Sbg;t. Savings are based on the mix of domestic bot water 
heatiq fuels and Dryer fuels. 

ENERGY ST.AR uoit 
MMBtu SaviDp Natmal Gas 
MMBtu Savinp Oil 
MMBtu Savinp Propane 

CEE TIER 3 uoit 
MMBtu SaviDp Natural Gas 
MMBtu Savinp Oil 
MMBtu Savinas Propane 

=0.447MMBtu 
=0.02MMBtu 
= 0.013 MMBtu 

=O.S16MMBtu 
= 0.023 MMBtu 
= 0.015 MMBtu 

Water Impact Desulpttoos and Calcolattoo 

For calcu1a1ioo see Clothes Wpber Wolk Sheet. 

143 2005 Residentjal EDqy Consumption SUrvey (RECS) for F.ast North Central Census Division: 
WP!t fwww.ciaylgg,pJ-a"'m'n's®fW"s200' !!NplhsOhemnmliwglpMIS!h!gbs122 pdO 

Based on assumption of l hour average per c:ycle. #cycles based OD weipted average of2005 Residential l!aagy 
Comumpdoa Survey (RECS) for East Nodb Central Census Division (see CW Work Sheet). 
fP.illnw.eja,Bgoy/~ flblp'bcl!!hmisPM"Wi'Y'!gtpplpcl0ableb£11.lO.pdf 

calcuJated fiom IlrOD eSbapes, which is 8760 hourly data by end use for Upstate New Yodc and adjusted for OH 
peak definitions. 
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ENERGY STAR unit: 
Water Savings 

CEE TIER 3 unit 
Water Savings 

= 6,.265 gallons 

= 7' 160 gallons 

Deemed O&M Cost Adjustment Calcalattoo 
n/a 

Reference Tablfl 
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On the following page is the embedded Clothes Washer calculation spreadsheet. Double click on the 
window to open the Excel worksheet and follow the formulae. 
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Clothes Washer Work Sheet - ENERGY STAR and CEE TIER 3 
1. Calculate llW h aavlnga per year par machine: 

Where: 

kWh Savtnga par maclllne • j•han'l:'tr•• (118aseMEF • 1EFFMEF) • • C~lel 
ENERGY STAR 303. 

CEE TIER 3 . 

Source: 
3.23 Average ofEfllclencyVennontptooram 
1.28 Federal Standanl 

2 Eneigy Star minimum etandard (a• of Jan 1 2011) 
2.2 CEE Tier 3 Standard 

Waefler VolUme 
Ba1aMEF 

ESTAR MEF 
CEE TIER 3 MEF 

• Cyclee 320 WelQhted averqe of 200S Realdental Energy ConeumptDn Survey (RECS) for E•tNorlh Central Cantua Dlvlalon 
bDP;tJnw.•.d•an1tmelll•y•t2QOllbc200A tabftllbc1Qbeuepllf!F•d!pl!pm/edfftel!lebc12. 1 O,pdf 

2. Divide uvlnga by end u 

E l.ctrtclty Coneumptlon 

-- - -- -------- - --- -- -- - --------

by End UH for 
W .. berfDryar Operation 
Wa19rH•lnll 
CW MMlllHOperalon 
Diyer 

Total 

&lll01"Dlty 
c_ .. ,._ 

Percalll lly l!lld UM 
28,. 
~ 

."' ,u ...... 
3. Calculate WalH Pump Savings 

t: U::;l'll\a'J CJ I 

Electric Gas 
78.8 0.34 
21.2 nta 

203.1 0.88 
.:>U.:>,;i: 

K •"'"' 1 ICft 

OH Electric Gaa 
D.34 81.0 0.38 
nla 24.5 nl• 
nla 234.8 0.80 

~uv.1 

011 
0.38 
nl• 
nl• 

.. 
1 
Iii 

-•: 
ww,•1e.-19J,90WllulOllllll1PPIDca_118 
nlllNlllleallaUllHlll_OIOO_r ,,, .. , 

~ --4, 119-.rtag AaatJlll, T1llll 4,1, 
'qa4-1 

• 
HI 

.aa•.a1101111 .gov/llu ldlllPllPPllln ee_11a11 d 
•lkl•lalfpdf9lcllop• r_4_oaglll • t11111,Pdf 

nn Calculated bated on ENERGY STAR call:ulator (bttp:/lwww.energyatar,govllalb•lneallbult_pun:baalng/bps 
Catoulated 

nnu Calculated .• , 0.0039kWb savings P• gallDn saved ·baaed on Ellclency Vermont analyala of communltylmunlclpal waltr 1 

'·Multiply saving• by DHW and Dryer Fuel Mix 

Ohio aaumed DHW f•I mix 
El8c:trlC 

Na1Vr1 

MU 
Miiion 1' of 

o;rFu• pomea 11om( 11ae•1c J 8.8 I 881' I 
uratGe I P 

14.9 
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ENERGY STAR Dehumidifier (Time of Sale) 

Descrlptton 
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A dehumidifier meeting the minUmun qualifying efficiency standard established by ENERGY STAR on 
10/1/2006 is purchased and installed in a residmtial setting in place of a unit that meets the mmjmnm federal 
standard efficiency. 

De8nltlon of Efftdent Equipment 
To qualify for this measure, the new dehumidifier must meet the ENERGY STAR standards as of 10/112006 as 
defined below: 

~ 

ENlllt.GY Sl'AR\ .. 
Capacity, Crlteda 

(Dliltsfdln:l M'Wlll • 
9.5 ~1.20 

>25to9S ~1.40 

>3Sto$4S ~I.SO 

>4S to$54 ~1.60 

>S4to$1S ~l.80 

>7.5to$18.5 ~.so 

Delnllfon of Basellne Equipment 
The baseline for this measure is defined as a new dehumidifier that meets the Federal Standard efficiency 
standards as defined below: 

~~~~~~~~~~'"=""""'-=-----~~ 

>35 to$4.5 ~l.20 

>45to$54 ~1.23 

> 54to$7.5 ~l.55 

>7.5to$ 18.5 ~1.90 

Deemed Savlnp for tldl Measure 

Capacity Range Average Annual Average Summer 
(pints/day) KWH Savings per unit Coincidmt Peak kW 

Savinn ner unit 
S.2.5 .54 0.012 

>25to95 117 0.027 
>35to$4.5 213 0.048 
>4.5 to<S4 297 0.068 
> S4to$7.5 185 0.042 

>15to< 18.5 374 0.08.5 
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healing fuel savings Water savings per 
IMMBnn oer UDi.t unit 

n/a n/a 
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Deemed Lifetime of Eftldent Equipment 
The assumed lifetime of the measure is 12 years146 

Deemed Measure Cost 
The assumed ioc:remental capital cost for this measure is $45147 

Deemed O&M Cost Adjustments 
Dia 

Coloddence Factor 
The coincidence factor is assumed to be 0.37 141 

REFERENCE SECTION 

Calculatlon of Savln1s 

Eneqy Savlnp 
.M:WH =(AvCapacity • 0.473)/24 • Hows/L/kWb 

Where: 
0.473 
H01D'S 

L/kWh 

= Constant to convert Pints to Liters 
=Run hours per year 
= 1620 1411 

=Liters of water per kWh conswned 
=As provided in bibles above 

Annual kWh calculation results for each capacity clas presented below: 
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l 
- .... 

UlllWi~ 
~ .. 

-· 
GaP,adt)l' ,, 'Ntitdiy ,, p ENER.CY II I« 

- -:-u;,_ 
' - >med[ .s'i:a. - - - . 

95 22.4 596 

> 25 to$.35 30 684 
>35to~5 40 851 

>45to:SS4 49.5 988 

> 54 to:S75 64.S 1144 

>75to:S 185 92.8 1185 

Summer Colnddent Peak Demand Savlnp 
.M:W = .M:Wb/Hours • CF 

Where: 

l;edint 
Standard 

650 

802 

1064 

1285 

1329 

1559 

CF = Summer Peak Coiocidmce Factor for measure 
=0.37 150 

144 ENBR.OY STAil Dehumidifier Calc:uJator 

.. 

. .. , 
·,.Sa""8s 
- -

54 

117 

213 

297 

185 

374 

lf!=!lwww SPQY*:spyMD!'*"M"Uk pgrsbpjpsAwyjgp qls;JCIJsu1otmQmypyrp+pridjfjsyla 
Based OD available data &om tbe Departmeat of Energy's IJfe Cycle Cost analysis spreadsbeet: 

WP,=Ppwl .wuPPp.BQY"'AAfimltmllemt ""PM'mWmkkn&'Vdosal!ss drlpprjdjficr P 
Assume usage is evenly distributed day vs night. weekend vs weekday and is used between April tbrough the end of 

September (4392 possible bours). 1620 operating boun &om ENERGY STAR Debumidiliu cak:ulator. Coincidence peak 
during summer peak is therefore 1620/4392 2 36.9% 
ie ENBR.OY STAR Debumidifiu calc:ulator 
hUp:/lwp.gqyat&19YIWIPWweJlm!Js ""SlpDpp&meyipp cakJCaJmletmfgpmrmdlrbmplstifim.Jls 
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SUllllDa' coincident peak demand calculation iaults for each cmacitv class ~ed below: 

- -
~. capacity - .- Plnbldiy. ENERGY 

v- used S!J?All 
95 22.4 0.136 

>2StoS3S 30 0.156 
> 3S to$4S 40 0.194 
> 4S to$S4 49.S 0.22S 
> S4toS1S 64.S 0.261 
>7StoS18S 92.8 0.270 

Fossil Fuel Impact Descrlpttons md CalcalaUoa 
Dia 

Water Impact De.scrlptlom and CalcalaUoa 
Dia 

Dffmecl 08cM Cost AdJastmmt Calculatton 
Dia 

_ ~aaJikW __,. 

• Fedenil -1 

I l - Standilrd SaYblp 

0.148 0.012 

0.182 0.027 

0.242 0.048 

0.293 0.068 

0.303 0.042 

0.3SS 0.085 

"°Assume usage is evenly distn'buted day vs Dl8bt. weekend vs weekday and is used between April 1fuougb lbe end of 
September (4392 possible hours). 1620 opaating bolD'S from ENERGY STAR Dehumidifier calculator. Coincidence peak 
during summer peak is therefore 1620/4392 • 36.9% 
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ENERGY STAR Room Air Conditioner (Time of Sale) 

name EndUse 

Descrlptton 
This measure relates to the purchase and installation of a room air conditioning unit that meets either the 
ENERGY STAR. or CEE TIER 1 miniuppn qualifying efficiency specifications, io place of a baseline unit 
meeting minimum Federal Standald efficiency ratings presented below: 

Product Class (BtaH) 

8 000 to 13 999 

Federal Standard 
R 

>=9.8 

DetlnlUon ofEtlldent Eqalpmeat 

ENERGY STAR CEETIER1 

>= 10.8 >= 11.3 

To qualify for this measure the new room air conditioning unit must meet either the ENERGY STAR. of CEE 
TIER. 1 efficiency standards presented above. 

Df'tlnlUon ofBuellne Equipment 
The baseline assmoption is a new room air conditioning unit that meets the curreot minimum federal efficiency 
standards presented above. 

Deemed Savlnp for Ods Measure 

Avaage Annual Average Summer 
KWH Savings per unit C.Oincident Peak kW 

~-~nerunit 
ENERGY 18.7 0.024 

STAR. 
CEETIERl 26.8 0.035 

Deemed UfeUme of Etllclent Equipment 
The measure life is assumed to be 12 years 151

• 

Deemed Measure Cost 

Average Ammal Fossil Fuel Average Annual 
heatiD& fuel savings Water savings per 
CMMBnn ner unit unit 

o/a o/a 

o/a o/a 

The ioaemeutal cost for this measure is assumed to be $40 for an ENERGY STAR. unit and $80 for a CEE 
TIER 1 unit ISl. 

Deemed O&M Cost Adjustments 
o/a 

CoJndtlence Factor 
The coincidence factor for this measure is assumed to be 0.3m. 

REFERENCE SECI10N 

Calculation of Savlnp 

m Measure Life Report. Residential and CommaciallIDdustrial IJsbting and HV AC Measures, ODS Associates, June 2007. 
NJl!:«wwp,scgywrrsy.fJdla/MmnNOLifcWOB'P'Y'S92007,pdf 

Based OD field study conducted by Efliciency Vermont 
ISJ Consistent wilb c:oincideace f8cton found in: 
RLW Report: Final Report Coincidence Factor Stady Residential Room Air Conditioners, June 23, 2008 
lhltp:l/www.puc.ub.gov/Eledric;/Monitmil!&"¥CJancl%20Eyaloatioa%20Reports!Natiopal%20Grid/l l 7 RL W CF%20Jlcs% 
29BACpdf\ 
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Energy SavlDp 

Where: 

4kWH =(Hours• BtuH • (llEE.Rbase - l/EERee))/1000 

Hours 

BtuH 

BER.base 

Or 

=Full Load Hours of room air conditioniDg unit 
= 233154 
= Averaae si7.e of rebated unit 
=85001$5 

= Efficiency of baseline unit 
=9.8156 

= Eftici~ of ENERGY STAR unit 
= 10.8157 

= Effici~ of CEE Tier 1 unit 
= 11.3151 

4kWffmmmySTAll 
= (233 • 8SOO. (119.8 -1110.8)) / 1000 
= 18.7kWh 

= (233 • 8SOO • (1/9.8 - 1/11.3)) / 1000 
=26.8kWh 

Summer Coincident Peak Demand Savlnp 

Where: 

llk.W = BtuH • (1/EER.base- l/EER.ee))/1000 •CF 

CF 

llk.WENl!IGY STAil 

llk.WamnER 1 

= Summer Peak Coincidence Factor for measure 
=0.3159 

= (8500. (1/9.8- 1/10.8)) / 1000 * 0.3 
=0.024kW 

= (8500 • (1/9.8 - 1/11.3)) / 1000 • 0.3 
=0.035kW 

Fosso Fu~ Impact Descrlpttom and Calculatton 
o/a 

Water Impact DescripUom and Calcalatlon 
Dia 

KyPSC Case No. 2014-00280 
STAFF-DR-01-028 Attachment 

Page 68 of 397 

1'°' lbe arverase ratio of PI.Ji for Room AC (provided in RLW Report: Final Report Coincideace Factor Study Residential 
Room Air Conditioners. June 23, 2008: 
ht!p;ttwww,pus.pb.aoyJElectrJcJMopjtgriOlpdNOEvalpatimfiZORmqr1!/Natiopal%20Qrid/117 RLW CfNORem 
2QRAC.pd0 to FLH fi>r Central Coolina for tbe same location (provided by AHRI: 
hUpilwww.gpmmtar.gyJWlmetrwelhp1k pm;hni"'bppyipp ek'Pls CAC &Is> is 31%. 1bis factor was applied to 
tbe PI.Ji for Central Cooling provided for OH cities and averaged to come up with tbe assumption for PI.Ji for lloam AC. 
1
" Based on maximum c:apacity average .&om the RL W Report: Final Report Coincidence Factor study Residential Room 

Air Conditioners, Iuae 23, 2008. 
ue Mmjnnnu Federal Standard for capacity range 
m Mini!DJnu qualifying slandard for ENERGY STAR. 
1" Minimmn qualifying slandard for CEE Tier I . 
.,, Consistent with coiac:ideoce &ctors found in: 
RL W Report: Final Report CoiDcideac:e Factor study Residemial Room Air Conditiooers, June 23, 2008 
Orttpt/www.rg,gb,gy/PJf!f:lrisJMmitcripaNO!md!f:?QJ!nbatigp!Wpmm1!JNeWme!!f,10Qdd/l l7 RLW CFti20R,C!iti 
2QMC.pdf) 
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Deemed O&M Cost Adjustment Calculatton 
Dia 
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ENERGY STAR Room Air Conditioner Replacement (Low Income, Early 
Replacement) 

Description 
'Ibis measure descnl>es the early removal of an existing inefficient Room Air Conditioner unit from service, 
prior to its oatural eod of life, and replacement with a new ENERGY STAR qualifying unit 'Ibis measure is 
suitable for a Low Income or a Home Performance propam. Savinss are calculated betwem existing unit and 
efficient unit conswnptioo during the remaining life of the exisling unit, and between new baseline unit and 
efficient unit consumption for the remainder of the measure life. 

Deanltlon orEftldent Eqolpment 
The efficient condition is a new replacemeot room air conditioning unit meeting the ENERGY STAR efficiency 
standard (i.e. with an efficiency rating greater than or equal to IO.SEER.). 

Delnltlon of Baseline Eqolpment 
The baseline condition is the existing inefficient room air conditioning unit for the remaining assumed useful 
life of the unit, and then for the remainder of the measure life the baseline becomes a new replacement unit 
meeting the mioimmn federal efficiency standard (i.e. with an efficiency rating greater than or equal to 
9.8EER.). 

Deemed Savlnp ror this Measure 

Average Annual Average Summer Average Annual Fossil Fuel Average Annual 
KWH Savillp pa unit Coincident Peak kW heating fuel savings Water savinss per 

Savioa:s oer unit 
Remaining 73.8 0.09S 

useful life of 
existing unit 

(3 VMrS) 

Remaining 18.7 0.024 
Measure Life 
(next 9 years) 

Detmtd Ufetlme of Emclent Eqolpment 
The measure life is assumed to be 12 Years11111• 

(MMB1U) oer unit 
n/a 

Dia 

Deemed Lifetime or Replaced (Eslstlag) Equipment (for early replacement measures only) 
The assumed remaining useful life of the existing room air conditioning unit being replaced is 3 

years•GI. 

Deemed Measure Cost 
1be actual measure cost for removing the existing unit and iDstalling the new should be used. 

Deemed O&M Cost Adjustments 

unit 
n/a 

n/a 

The net present value of the defened replacement cost (the cost associated with the ieplacement of the existing 
unit with a standard unit that would have bad to have occurred in 3 years, bad the existing unit not been 

t• Measure Life Report, ResicleDtial and CommmciallIDdus IJsbtina and HVAC Measma, ODS Associates, 111De 2007. 
Nf'!:/Jwww.,.,,,,,,,,,.,,,.9QJ/fi!alMcenn'UfsNOBCll"N'l?007 pstf' 

Based on Ccmnec:licot TRM; Connectimt P.nergy Eaicieocy Puod; CL&P and UI Program Savings l)oommtatioa for 
2008 PIOpm Year 
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replaced) should be calculated as (Actual C.ost of ENERGY STAR unit - $50 (incremental cost of ENERGY 
STAR unit over baseline unit1~ • 69o/o163

• 

Colnddence Factor 
The coincidence factor for this measure is assumed to be 0.3164• 

REFERENCE SECllON 

CalculaUon of Savlnp 

EneraY Savlnp 

Where: 
Homs 

BtuH 

AkWh for remaining life of existing unit o • 3 years) 
= (Hours • BtuH • (l/EERcxist- l/EER.ee))/1000 

AkWh for remaining measure life (next 9 years) 
=(Hours • BtuH • (l!EERbase - 1/EERee))/1000 

= Full Load Hours of room air conclitioning unit 
=233165 

= Averaae size of rebated unit 
=ssoo1

• 

EER.exist =Efficiency of baseline unit 
= 1.1•tr1 
=Efficiency of baseline unit 
=9.s1

• 

=Efficiency of ENERGY STAR unit 
= 10.s1

• 

AkWh for remaining life of existing unit c1 • 3 years) 
= (233 • 8SOO • (ln. 7 - 1/10.8)) / 1000 
=73.SkWh 

AkWh for remaining measure life (next 9 years) 
= (233. 8500. (1/9.8-1/10.8)) 11000 

1112 From BNBR.GY STAR. calculator (ENERGY STAR - S220, Baseline - $170); 
\\P.J/www.wrgyM.aov'itl!!!!iP!"'Wk J!l!!Sbe*W'wvin!! gls/~C.xla) 

69% is tbe ratio of the Net PJaeatValue (with a 5% discount rate) of the IDllUity paymenlB ftom years 4 to 12 of a 
defmecl replacement of a standard efliciency unit c:ostiDg $170, divided by tbe standard eflicieacy unit cost ($170). The 
cak:ulatton is done in this way to allow tbe use of the kDowD ENERGY STAR rep1acemeot cost to ca1c:ulate an appropriate 
baseline replacement cost. 
IG' Comistent with coincideoce fic:ton fouad in: 
RLW Report Final~ CoiDcidmce Factor Study Residential Room Air Conditioners, June 23, 2008 
lhttpjlbnyw11UC.gb.aoy/ElecgjcJM~OByalpatjopNORspom!NatiopaM20Gridlll7 RLW COOQRssti 

~~ratio of PLH for Room AC (provided in RLW Report: Final Report CoiacideDce Factor study Residential 
Room Air Conditioners, Jwle 23, 2008: 
hllp;/Jwn·IF*'PYJElr:drisJMmitpyjg%3P'P«ftft?PRnfnetim'ft?AArmrte/Netimeftfl 17 RLW QNORmit 
20RAC,pd0 to PLH for central Cooling for the asne locatiOD (plovided by AHR!: 
hgp;//Jgiw ...... p/if/bnri=•J!m!t P"I'lw9Nllpeyi p lAfQlr CACxla) is 31%. 1bis fictorwas applied to 
tbe PLH for Ceatra1 Cooling provided for OH cities and avaapd to come up with tbe assumption for FLH for Room AC. 
ltd Based on mmdmum capacity average &om lbe RLW Report; "Pinal Report Coillcidenc:e Pactor Study Residential Room 
Air Conditioners, June 23, 2008." 
111 Based OD Nexus Market Research Inc, RLW Analytics. Decemba 2005; "Impact. Process. and Market Study oftbe 
Comlectic:ut Appliance R.etilemeut Program: Overall Report. .. 
1• Mfninnnn Federal SC8Ddald for capacity range 
18 Minbmun qualifying sbmdard for ENERGY STAR. 
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= 18.7kWh 

Summer Coloddeot Peak Dt>mud Sa\'lqs 

Where: 
CF 

AkW for remaining life of existing unit (1" 3 years) 
= (BtuH • (l/EERexist • l/EERee))/1000 •CF 

AkW for remaining~ life (next 9 years) 
= (BtuH • (1/EER.base- l/EER.ee))/1000 •CF 

=Summer Peak Coincidence Factor for measure 
=0.311'0 

AkW for remaining life of existing unit (1" 3 years) 
= (8SOO • (ln.1-1110.8))/1000 • 0.3 
=0.095kW 

AkW for remaining measure life (next 9 years) 
= (8SOO • (1/9.8 -1/10.8)) / 1000 • 0.3 
=0.024kW 

Fossil Fuel Impact Descrtpttons and Calculatton 
n/a 

Water Impact DescrlpUons and Calculatloo 
n/a 

Deemed O&M Cost Adjustment CalcalaUon 

KyPSC Case No. 2014-00280 
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The net present value of the deferred replacement cost (the cost associated with the replacement of the existing 
unit with a standard unit that would have had to have occmred in 3 years. had the existing unit not been 
replaced) should be calculated as (Actual Cost of ENERGY STAR UDit - SSO (incremental cost of ENERGY 
STAR UDit over baseline unit171) • 69%1Tl. 

no Consistent witb coiDciclenc:e factors fouocl in: 
RL w Report: Youd Report Coiodclmce Factor study Residential R.oom AJr Conditionen, June 23, 2008 
Odtp;f!ww&e!l ph pJFJgtrisJM~~"20Qrid/ltz BLW CNQRmft 

r~ ENERGY STAR ca1culator (ENERGY STAR- $220, Baseline - $170); 
19P.;ttwww,wayst1r.aoyl""""irnt"r' smrrJan;palbppyjpp plf1QtlnJlatolq!!!!!t!!MmAC.xls) 

6996 is tbe ratio oflbe Net Present Value (witb a !%discount rate) oflbeamauitypeymeots fiom years 4 to 12 ofa 
deferred repJacemeot of. staDdanl eflic:1ency unit costin8 SI 70, divided by the standmd efliciency unit cost (SI 70). 1be 
calculation is done in this way to allow tbe use of the known ENERGY STAR replacement cost to calculate an appropriate 
baseline R)>hK:ement cost 
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ENERGY STAR Room Air Conditioner Recycling (Early Retirement) 

EiUIUse 

Description 
This measure clesc:ribes the savings resulting from nmning a drop off service taking existing inefficient R.oom 
Air Conditioner units from service, prior to their natural end of life. 'Ibis measure assumes that a pen:entage of 
these units will be replaced with a baseline standard efficiency unit (note that if it is actually replaced by a new 
ENERGY STAR qualifyjng UDit. the savings incremeot between baseline mid ENERGY STAR will be recorded 
in the Efficient Produc1s program). 

Delnltton of Emclent Equipment 
ala. This measure relates to the retirins of an existing inefficient unit 

DeJlnltlon of Basellne Equipment 
The baseline condition is the existins inefficient room air conditioning unit 

Deemed Savlnp tor this Measure 

Average Ammal 
KWH Savings per unit 

103.6 

Average Summer 
C.Oiocident Peak kW 

Sa . unit 

Average Annual Fossil Fuel 
beating fuel savinp 

unit 

Average Annual 
Water savings per 

unit 
Dia 

Deemed Lltetlme ore.placed (EJ:lstllll) Equipment (for early replacement measures only) 
The assumed remaining useful life of the existing room air conditioning unit being ietired is 3 Years. 

Deemed Measure Cost 
The actual ~ementation cost for recycling the existing unit plus the cost for the replacement of some of the 
units of$129 . 

Deemed O&M Cost Adjustments 
The net present value of the defened replacement cost (the cost associated wilb the replacement of those units 
that would be replaced, with a standard unit that would have bad to have occurred in 3 years, had the existing 
unit not been replaced) is calculated as $89.36174

• 

Coincidence Factor 
The coincidence factor for this measure is assumed to be 0.3175

• 

173 lbis ii calculated by multiplyiag the puceotap assumed to be replaced - 76% (fi'om Based OD Nexus Market Research 
Inc. RLW Analytics, Decanber 2005; "Impact. Process, and Madtet Study of the Comiectkut Appliance Rdhemeut 
Program: OVerall Report") by the assumed cost of a slandard et1iciency unit ofSl 70 (ENERGY STAR calculator; 
bllp•/lwn.cpMm!B.Ey!Wlmsign"'nQs P'SbeEn"'meYMll SfWCnJqalatprQzpppnBpgmAC&ls). 0.76 • 170 = 
$129.2. 
174 Determined by caladatiDg the Net Present Value (with a 5% discount rate) of the aonuity payments from years 4 to 12 of 
a deferred repJacemeat of a standard efficiency unit costina SI 70 multiplied by the 76%, the perceolap of units being 
replaced (i.e. 0. 76 • Sl 70 = S129:2. Baseline cost from ENERGY STAR. cakulator; 
~:IJwww.pmy!l!l.soylitJhwi ....... l!!l'She!iwrAwy glclCel~C.xls) 

CODsisteDt with c:oinddence &ctors found in: 
RLW Report: Final Report Coiocidence Factor Study Resideatial Room Air Conditioners, June 23, 2008 
CJdtp:/Jgw.puc.pb.UV/ElectricJM~h!'li~ll7 RLW Cf%20Ra% 
2QMc,pclO 
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REFERENCE SECTION 

Calculatton of Savlqs 

EDel'IY Savings 
i\kWh = kWbm.a- (o/oreplaced • kWh.e...J 

KyPSC Case No. 2014-00280 
STAFF-DR-01-028 Attachment 

Page 74 of397 

=((Hours• BtuH • (1/EERexist))/1000) - (o/areplaced •((Hours• BtuH • 
(IIEERnewbasc))/1000) 

Wha'e: 
Hours 

BtuH 

EERexist 

%replaced 

EERbase 

= Full Load Hours of room air conditioDiDg unit 
=2331TIS 
= Awmae siz.e of rebated unit 
= s.soo1

" 
=Efficiency of baseline unit 
= 7.7171 
=Percentage of units dropped off that are replaced 
= 76lYe1711 

=Efficiency of baseline unit 
=9.s1• 

i\kWh =((233 • 8.SOO • {ln.7)) / 1000)-(0.76 • ((233 • 8500•(119.8))/1000) 

= 103.6kWh 

Sammer ColDdcleot Peak Demand Savings 

Wha'e: 
CF 

AkW =(kWa1st-(o/oreplaced •kW--.))• CF 

= ((BtuH. (1/EER.exist))/1000) -(%replaced. ((BtuH. (llEERnewbase))/1000) • 
CF 

= Summer Peak Coincidence Factor for measure 
=0.3111 

176 lbe average ratio ofFLH for Room AC (provided in RLW Report: Pinal Report CoiDc:ideDce Factor Study R.esideadal 
Room •Air Conditioners, June 23, 2008: 
hUp·l/www.J!gcA1PYffl'CSJis'Mmftgripet!WiwMW§yalpattonNOftcpprtYN.Ugpengogridll l7 RLW C'ftilOBss'! 
20BAC.pd0 to FLH for C.eotral Coollq for the same location (provided by AHRl: 
bgp;//wp,pw1fM.apy&tOmeWmlhpl1s pun;hasjpsDpeyiqp P1sJCtk CAC.xlJ> is 31 %. 'Ibis factor was applied to 
the FIJI for Central Cooling provided for OH cities 8Dd awraged to come up with tbe 888UIDption for PLH for Room AC. 
177 Based Oil maxi!DIJID capacity average fiom tbe RLW Report; "Final Report COiDc:ideoce Factor Study Residential Room 
Air Coadilioaers, 1uae 23, 2008.,, 
111 Based OD NmtaMadcel Researc:b IDc, RLW Analytics, December200S; "Impact. Process, &DdMarbt Study of the 
Connecticut Appliance Retirement Program: OVen11.Report." 
t1' Based on Nexus Mmket Resean:h Inc, RLW Analytics. December 2005; "Imped. Process, 8lld Market Study of the 
Connecticut Applianc:e Retirement Program: OVaall Report" Report states lbat C53% were replaced willl ENERGY STAR. 
units and 139' willl DOD-ENBR.GY STAR.. However Ibis fommla assumes all are oon-ENER.GY STAR since Ille iDcremeut 
of saviDp between baseline units and ENERGY STAR would be m:cmlecl by tbe E1licient Products program when the new 
unit is pun:basecl. t• Minimum Federal standard for capacity range 
Ill Coasisteot with c:oillddence factors found in: 
RL W Report: Final Report COiacidmc:e Factor Study Residential Room Ai.r Conditioners, June 23, 2008 
thttp://wwy<p5•mfflltcUislMfl9~111 RLW CN08"" 
2QMC.pdt) 
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llk.W = ((8SOO. on .7)) / 1000)-(0.76. ((8500. (1/9.8)) / 1000) • 0.3 

=0.906kW 

Fossil Fuel Impact Descriptions and Calcalatlon 
Dia 

Water Impact Descriptions and Calcalatton 
Dia 

Deemed O&M Cost Adjustment Calcnlatlon 
The net present value of the defmed replacement cost (the cost asoociated with the replacement of those units 
that would be replaced. with a standard unit that would have bad to have occurred in 3 years, bad the existing 
unit not beca replaced) is caJculated as $89.36112• 

112 Detamiaecl by calculating tbe Net Present Value (witb a S% discount mte) oftbe ammity payments from years 4 to 12 of 
a defared replacement of a standard eflicteucy unit costing multiplied by tbe 76%, tbe percentage of units being replaced 
(i.e. 0. 76 • SI 70 = S129.2. Baseline cost from ENERGY STAR calculator; 
hUp;l/www.cmm!ar,mfg/teJ5iwe/bqJlg ll'S"MipsAmeyinp Ws'QdqtletprpqmrrrBqcnpAC.gla) 
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Smart Strip Power Strip (Time of Sale) 

Descrlpttoo 

.name End Use 

KyPSC Case No. 2014-00280 
STAFF-DR-01-028 Attachment 

Page 76 of 397 

This measure relates to Controlled Power Strips (or Smart Strips) which are multi-plug power strips with the 
ability t.o automatically disconnect specific cODDeCted loads depending upon the powu draw of a control load. 
also plugged into the strip. Power is disccmDected ftom the switched (controlled) oudets when the c:ontrol load 
power draw is nduced below a certain 8'ljustable threshold, thus tumioa off the appliances plugged into the 
switched outlets. By disconnecting, the standby load of the controlled devices, the overall load of a centtalized 
group of equipment (i.e. entertainment centers and home oflice) can be reduced. Uncontrolled outlets are also 
provided that are not affected by the control device and so are always providing power to any device plugged 
into it This measure characterization provides savings for a 5-plug strip and a 7-plug strip. 

Deloltloo of Emdeot Equipment 
The efficient case is the use of a 5 or 7-plug smart strip. 

Deloltloo of BaseUoe Eqalpmtnt 
The assumed baseline is a standard power strip that does not control connected loads. 

Deemed Savlop for tlds Measure 

Average Annual Average Summer Average Annual Fossil Fuel AverageAmmal 
KWH Savings per unit Coincident Peak kW heating fuel savings Water savings per 

Savinn-.. unit lMMB'lfft oer unit unit 
5-Plwr S6.5 0.0063 Dia Dia 
7-Plwr 102.8 0.012 Dia Dia 

Deemed Llfettme of Eftldfnt Equipment 
The assumed lifetime of the smart strip is 4 years183

• 

Deemed Measure Cost 
The incmnental cost of a smart strip over a standard power strip with surge protection is assumed to be Sl6 for 
a S-plug and $26 for a 7-plug184• 

Deemed O&M Cost Adjustments 
Dia 

Coloddeoce Factor 
The summer peak coincidence factor for this measure is assumed to be 0.8115• 

REFERENCE SECTION 

Calculattoo of SaWlp 

llJ David llogers, Power Smart E'Jl8ineering. October 2008; "Smart Strip electrical savings Biid usability", p22. 
18' Price survey perfmmed in NYSERDA Measure Claaracteri1.ation for AdvaDced Power Strips, p4 
'" EfBcielJcy Vamont coiDcicleoc:e factor for smart strip measure -iD the absence of empirical evaluation data, Ibis was 
based on assumptions of tile typical nm pallem for televisiom and computers in homes. 
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Energy Savings 118 

=S6.5kWh 

= 102.8kWh 

Summer Colnddent Peak Demand Savlnp 

4k.W = 4k.Wh/ Hours •CF 

Where: 
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Hours = Anoual number of homs during which the controlled standby 
loads are tumed off by 1be Smart Strip. 
= 7,129187 

CF = Summer Peak C.Oincidence Factor for measure 
=o.s1• 

= 56.S / 7129 • 0.8 

=0.0063kW 

= 102.817129. 0.8 

=0.012kW 

Fosso Fuel Impact DescrlpUons and Calculatton 
n/a 

Water Impact Descriptions and Calculation 
D/a 

Deemed O&M Cost Adjustment Calculation 
D/a 

••Based on: NYSBRDA Measme Characterization for A.dvaneed Power strips 
117 Avenge ofbours for controlled TV and computer ftom; NYSERDA Measure Cbarac:taizalioa for Advanced Power 
Sf!ips 
•• Efticiem:y Vamont c:oiacldeDce factor for smart strip measure -in the absence of empirical evaluation data, this was 
based on assumptions oftbe typical nm pattern for televisiom lllcl computers in homes. 
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Central Air Conditioning (Early Replacement) 

.name EnCI Use 

Description 
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This measure describes the euly removal of an existing inefficient Central Air Conditionina unit from service, 
prior to its natural end of life, and replacement with a new ENER.GY STAR qualifying unit Savillp are 
calculated between existing unit and efficient unit consumption during the remaining life of the existing unit, 
and between new baseline unit and efficient unit consumption for the remainder of the measure life. 

DetlDIUon of EfBdent Equipment 
In onler for this characterization to apply, the efficient equipment is assumed to be a ducted split central air 
conditioning unit meeting the minimum ENERGY STAR efficiency level standards; 14.S SEER. and 12 EER. 

Definition of Baseline Eqalpmtnt 
The baseline condition is the existing inefficient central air conditioning unit for the remaining assumed useful 
life of the unit,. and then for the remainder of the measure life the baseline becomes a new replacement unit 
meeting the minimum federal efficiency standard (i.e. l3 SEER. and 11 EER). 

Deemed Cakolatlon for tbls Measure 

Amwal kWh Savings for remaining life of existing unit (1111 S years) 
= (FUicool * BtuH •(}/SEER.exist- 1/SEER.ee))/1000 

Annual kWh Savings for remaining measure life (next 13 years) 
= (FUicooJ • BtuH • (1/13 - l/SEEllee))/1000 

Summer C.Oincident Peak kW Savings for remaining life of existing unit {111 S years) 
= (BtuH. (1/EERexist- 1/EERee})/1000 • 0.5 

Summer C.Oincident Peak kW Savings for remaining measure life (next 13 years) 
= (BtuH • {1111 - 1/EERee))/1000 • o.s 

Deemed Ufetlme ofEfDdent Eqalpmeat 
The expected measure life is assumed to be 18 years 1111• 

Deemed LlteUme of Replaced (Emtlng) Equipment (for tarly replacement measures only) 
The assmned renwiniog useful life of the existing central air conditioning unit being replaced is S 
yearsuo. 

Deemed Measure Cost 
The actual measure cost for removing the existing unit and installing the new should be used. 

Deemed O&M Cost Adjustments 
The net present value of the deferred replacement cost (the cost associated with the replacemeDt of the existing 
unit with a standard unit that would have bad to have occum:d after S years, bad 1he existing unit not been 
replaced) should be calculated as (Accual Cost of ENERGY STAR unit- incremental cost of ENERGY STAR 
unit over baseline unit ftom table belowu11) • 63%m. 

JD Measure U1e Report, Residential and Commc:n:ial/lndu I.ipting and HVAC Measures. <H>S Associates, June 2007. 
http://www.ctsavesenaJY.org/files/Measure%.20Life%20Report96007.pdf 
UIO VBIC estimate 
m DEER 2008 Database Tecboology and Measure Cost Data (WMy.clemso!rsg.COlpl. 
m 63% is the ratio of the Net Presml Value (with a 596 discount rate) of the amwity paymeats ftom years 6 to 18 of a 
deferred replarenent of a standanl efliciency unit costing $2857, divided by the standard efticieacy unit cost ($2857). 1be 
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Emclency _JJev•I 
,. 

Cost per Ton I' 

SEER14 $119 

SEERI.5 $238 

SEER16 $357 

SEER17 $416 

SEER.18 $596 

SEER19 $715 

SEER.20 $834 

SEER.21 $908 

Colnddence Factor 
The Slgnmer peak coincidence factor for this measure is assmned to be 0.5195

• 

REFERENCE SECilON 

CalcolaUoo of Savings 

EDfl'IY Sa\llnp 
AkWh for remaining life of existing unit (t• 5 years) 
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= (FUlcool • BluH • (I/SEER.exist - 1/SEER.ee))/1000 

Where: 

AkWh for remaining measure life (next 13 years) 

FLHcool 

Bb.lH 

= (FUlcool • BtuH • (1/SEERbase- 1/SEERee))/1000 

= Full load cooling hours - -"ent on location as below: -
r - '·LoatlO• ~ .llQil_Ro&n-. ..... 

Akron 476 
Cincinnati 664 
Cleveland 426 
Columbus 552 

Dayton 631 
Mansfield 474 

Toledo 433 
y. 369 

= Size of equipment in Btuh (note l ton= 12,000Btuh) 
=Actual 

calc:ulation is done iD this way to allow the use oftbe known ENERGY STAR replacement cost to calculate an appropriate 
baseline repJacemeat cost. Standard unit cost from ENERGY STAR calc:ulator; 
b~:J/www.energystar.gov/ialbusinesslbul~_calc/C8lc_CAC.xls 
l9J Based OD Energy Center of W'ascomin, May 2008 metering study; "Central Air Conditioning in Wisconsin, A 
Ccmqri)aliou ofRec:eat Field Resean:b", p32 
IN Based OD Pull Load Hour assumptions taken from tbe ENER.GY STAR calculator 
Od!pi /wwwnMm!R'·•oVIW!et!jgpeJhulk P""S'miPW'wvine e¥Q's £AC.xis) and reduced by 33% due to 
assumption that tbe average aJr conditionJDg is oversized by 5096 (Nmae, Proctor, Nadal, 1999; "National Energy S&vinp 
Potential From Addressing Residential HV AC Jmdallation Problems"). Note Ibis approac:b results in fbll load hour estimates 
within 10% of measured estimates from the Energy Center of Wisconsin. May 2008 study; "Central Air Conditioning in 
W'ISCOD!zia, A Compilation of Recent Field ReaeaJdl. " .. 
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SEERexist 

SEER.ec 

SEER.base 

=SEER. Efficiency of exis1ing unit 
=Actualm 
=SEER. Efficiency of ENERGY STAR unit 
= Adual installed 
= SEER. Efficiency of baseline unit 
=13Ud 
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For example, replacing a 3 ton SEER.10 unit with a new SEER 14.5 unit, in Dayton: 

~Wb for .remaining life of existing unit (l• 5 years) 
=(631 . 36000. (1/10-1/14.5))/ 1000 

=70SkWb 

~Wb for remaining measure life (next 13 years) 
=(631. 36000. (1/13-1114.S))/ 1000 

= 180.SkWh 

Sammer Coincident Peak Demand Sa\llnp 

Where: 

~W for remaining life of existing unit (111 S years) 
= (BtuH • (l/EERcxist - l/EERee))/1000 *CF 

~W for remaining measure life (next 13 years) 
= (BtuH • (1/EERbase- l/EERee))/1000 •CF 

BER.exist = EER. Efficiency of existing unit 
= Calculate usina Actual SEER. 
=(SEER.* 0.9)1

" 

EER.ee 

CF 

= BER. Efficiency of baseline unit 
= 111• 
=BER. Efficiency of ENERGY STAR unit 
= Actual installed 
=Summer Peak Coincidence Factor for measure 
= o . .s 1f9 

For example, replacina a 3 ton SEER. IO unit (EER. 9)with a new SEER.14.5, EER 12 unit, in Dayton: 

=O.SkW 

'" Use actual SEER rating where it is possible to measure or RllSOD8bly estimate. When unblown use SEER. 10 (VEIC 
estimate of aistiug unit e11icieocy, based OD mjnjnngp federal standard between tbe years of 1992 and 2006) 
tN Mioinnun Federal Standard 
197 lfSBER. is unknown, defilult EER would be (10 • 0.9) - 9.0. calc:ulaliOD based OD prior VElC assessment of industry 
~efficiency ratings. 

MiDimum Federal Standard 
m Based OD Energy Ceola' ofW'ISCODsio, May 2008 metering study; "Central Air Conditioning in W'uconsin, A 
Compilation of Recent Field Research", p32 
2010 Ohio Technical Reference Manual - August 6, 2010 80 
Vermont Energy Investment Corporation 



AkW for remaining measure life (next 13 years) 
= (36000 • (1111 - 1112)) / 1000 • o.s 

=0.14kW 

Fosso Fuel Impact Descrlpttons and Calmlatlon 
Dia 

Water Impact Descriptions and Calcalatlon 
Dia 

Deemed O&:M Cost Adjnstment CalcalaUon 
Dia 

201.0 Ohio Technical Reference Manual - Auaust 6, 201.0 
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Ground Source Heat Pumps (Time of Sale) 

Description 

End Use 
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This measure relates to the installation of a new Ground Source Heat Pump system meeting ENERGY STAR. 
efficiency standards piesented below. This measure relates to the installation of a new system in an existio1 
home (i.e. time of sale). 

14.l 3.3 
16.2 3.6 

IS.l 3 
19.1 3.4 

DGX IS 3.5 

COP 

16.1 3.5 
18.2 3.8 

15.1 3 
19.1 3.4 

OGX 16 3.6 

17.1 . 3.6 
21.l 4.1 

16.1 3.1 
20.1 3.S 

DGX 16 3.6 
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Deloltlon of EtDdent Equipment 
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ID order for this characterization tO apply, the efficient equipment must be a Ground Source Heat Pump unit 
meetiq the mini!DIJlll ENERGY STAR efficiency level standards effective at the time of installation as detailed 
above. 

Delnltlon of BaseUDe Equipment 
The baseline equipment is assumed to be an Air Source Heat Pump meeting the Federal Standanl efficiency 
level; 13SEER.and11 EER. 

Deemed Calculation for this Measure 

Annual kWh Savings = (FLHcool • BtuH • (1/13 - (l/{EERee • 1.02))/ + (FLHheat • 
BtuH. (ln.7-(1/COPee. 3.412))/1000 

Summer Coincident Peak kW Savings = BtuH • (1/11 - l /(((EERee • 1.02) • 0.37) + 6.43))/ 
1000. o.s 

Deemed Lifetime of Eftldent Equipment 
The expected measure life is assmned to be 18 years 200• 

Deemed Measure Cost 
The actual installed cost of the Ground Somce Heat Pump should be used, minus the assumed installation cost 
of a 3 ton standald baseline Air Source Heat Pump of$3.~1• 

Deemed <>AM Cost Adjodmeats 
Dia 

Colnddence Factor 
The summer peak coincidence factor for this measure is assumed to be o.s'11¥1.. 

REFERENCE SECTION 

Calcnlatlon of Savlnp 

Eneqy Savlop 
AkWH = (FLHcool • BtuH • (l/SEERbase- (1/(EERce • 1.02))/1000 

+ (FLHheat • BtuH • (1/HSPFbase-(1/COPee • 3.412))/1000 

Where: 
FLHcool 

476 

21111 Measure Ufe Report, Raideatial and Commen:ial/Iodus I-ighdng and HVAC Measures. ODS Associates, 1uae 2007. 
M'!illwww·S'PY'RP""Y rg/fllplMp""""®H"V!!!CP?d"?92007# 

Basecl on DBER. 2008 Database Teclmology and Measure Cost Data Cwww,dsere!gurses,soml. Material cost of 13 SEER. 
AC is $796 per ton, and labor cost ofS407 per ton. For a 3 too unit dais would be (796+407) •3 ~ $3609. 
:m Based on Energy Center of Wascomdu, May 2008 metering study; "Cenlra1 Air Conditioning in Wucoasin, A 
gJmpilation ofRec:eot Field Research", p32 
20J Based OD PUil Load Hour USlsmptiom taken frcm the ENERGY STAR. <:ak:ulator 
Odtpj/lw!nunam1K·1PYllecte!!!msllmJ P'Div''*"°"""1nP sols/Cale C6C.H) and reduced by 33% due to 
usumption that tbe average air condltioniq is oversized by 5096 (Neme, Proctor, Nadal, 1999; "National Energy Savinp 
Potential From Addressing Resfcfenti•I HV AC Installation Problems"). Note this approach results in full load hour estimates 
widlin 10% of measured estima1es fi'om the Wascoasin study. 
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BtuH 

SEERbase 

1.02 
FLHbeat 

HSPFbase 

CO Pee 

3.413 

Cincinnati 664 
Cleveland 426 
Columbus 552 

Davton 631 
Mansfield 474 

Toledo 433 
Y oururstown 369 

=Size of equipment in Btuh (note 1 ton= 12.000Btuh) 
= Actual installed 
=SEER. Efficiency of baseline unit 
= 13 2IM 

= EER. Efficiency of efficieat unit 
=A.dual inslalled 
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=Constant used to estimate the SEER based on the efficient unit's EER.205
• 

=Full load heatina homs - • ton location as below: 
l!.'GCillOiL 1 .RnJIO~ -

Akron 1576 
Cincinnati 1394 
Cleveland 1567 
Columbus 1272 

Davton 1438 
Mansfield 1391 

Toledo 1628 

=Heatina Season Performance Factor for baseline unit 
=7.i61' 
= Coefficient of Performance of efficient unit 
= Actual Installed 
=Constant to convert the COP of the unit to the Heating Season Performance Factor 
HSPF). 

For example, a 3 ton unit with EER rating of 16 and COP of 3.S in Dayton: 

AkWH = (FLHcool • BtuH • (l/SEER.base-(1/(EERee • 1.02))/1000 
+ (FLHheat • BtuH • (l/HSPFbase- (l/COPee • 3.412))/1000 

.McWH =(631•36000 • (1113-1/ (16*1.02)))/ 1000+(1438 • 36000 • (tn.7- l/(3.5•3.412))/ 
1000 

=2744kWh 

Sammer Coincident Peak Demand Savlop 

,M(W = BtuH • (1/EERbase • l/(((EERee • 1.02) • 0.37) + 6.43))11000 •CF 

llM Minimum Federal staadard; Federal Register, Vol 66, No. 14, Monday, January 22, 2001/Rules and Regulations, p. 
7170-7200. 
m Note that EERs of OSHPs are measured dift"emltly than EERs of air souau heat pumps (focusing OD entering water 
temperatures rather than ambient air temperatures). The equivalent SEER. of a GSHP can be estimated by mulliplyiog BP.It. 
~ 1.02, based OD VEIC atrapolatiOD ofmanufilcturer data. 

HealiDg EPLH exbacted from simDlalions conducted for Duke F.nergy, OH Joint Utility 'IRM, October 2009; ''Teclmical 
R.eference Mam1al (TRM) for Ohio senate Bill 221EoeraY Efliciency and Cooservalion Program and 09-512-0E-UNC" 
11¥1 Minimum Federal Staudard; Federal Register, Vol 66, No. 14, Monday, January 22, 2001/R.ules 8lld Regulations, p. 
7170-7200. 
2010 Ohio Technical Reference Manual - Auaust 6, 2010 84 
Vermont Eneray Investment Corporation 



Where: 
BER.base 

EERee 

= EER Efficiency of baseline UDit 
= 11 20I 

= EER Efticieocy of ENERGY STAR UDit 
= Actual iDstalled 
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1.02 =Constant used to estimate the UDit's equivalent air conditioning SEER based on the 
GSHP unit's EER.8 . 

CF 

This is then converted to the unit's equivalent air conditioning EER to enable 
comparisons to the baseline unit !JSing the following algorithm: 
EERac = (SEER • 0.37) + 6.43210 

= Summer Peak Coincidence Factor for measure 
= 05211 

For example, a 3 ton unit with BER rating of 16: 

l1kW = (36000 • (1/11 - 1/ (((16 • 1.02) • 0.37) + 6.43)) 11000 • O.S 

=0.2kW 

FossD Fuel Impact Descriptions and Calculatton 
Dia 

Water lmpad Descriptions and Calculation 
n/a 

Deemed o&M Cost Adjustment Calcolatton 
Dia 

2111 Minim•nn Federal Standard; as above. 
•Note that EBRs of OSHPs are measured differeDtly tbao EERs of air source heat pumps (foc:usiJl8 on eoteriq water 
temperatures rather dum ambient air temperatures). 1be equivalent SEER of a GSHP can be estimated by multiplying BER 
~ 1.02, based OD VEIC extrapolation of manu&durer data. 
2 R.ober1B and Salcido, An:bitectural Energy COlpOl8fion, Feb 2008; ''Peak Electric Demand calculations in the REM/Rate 
Home Energy Rating Software and REM/DesigD Home Eaagy AJlalysia Software". 'Ibis fommlaic relalioDsbip was derived 
ftom 1861 unique combinations of data, fiom nearly 200,000 ARI-rated residential central air conditioners. 
211 Based OD Energy Center of Wisconsin, May 2008 metering study; "Central Air Conditioning in W'asc:onsin, A 
Compilation of Recent Field ReseaR:b", p32 
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