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COMMONWEALTH OF I(ENTISCT<Y ) 
COUNTY OF FRANKLIN ) CASE NO. 2010-00095 

The undersigned, Errol Wagner, being duly sworn, states lie is the Diicctoi ol' 

Regulatory Services for Kentucky Power Company, that he has peisonal knowledge ol' 

the matters set forth in the Data Responses for wliich he is ideiitifiecl as the witness, and 

the answers contained tliereiii are true aiid correct to the best of his infoforination, 
I 

Subscribed aiid sworn to before me, a Notary Public in aiid before said County 

aiic~ state, tliis $3 

(SEAL) 

My Coiiiiiiissioii Expires: 





Re€er to Keiitucky Power's application of February 26, 201 0. In Tab 1 , Residential Efficient 
Products Program paragraph 1 , I<entucky Power refers to "special sales events." Provide a 
description of the events. 

A "special sales event" occurs wlien the third party iiiipleineiitation contractor scliedules a visit at 
a participating retail store, sets-up a display, and promotes the sale of ENERGY STAR@ lighting 
products. 

WITNESS: Ei-rol I< Wagner 





Refer to Tab 1, Section 6 of tlie application, titled "Iiiipleiiieiitatioii Plaii." It is noted that, iatliev 
thaii Iiaviiig mail-in rebate aiid claiiii foriiis, tlie qualifying product would be listed at a lower 
retail price or iiiarlted down automatically at tlie poiiit of sale. At tlie end of every iiioiitli, the 
retailer woulcl provide a point-or-sale report and would be reiiiibursed lor tlie discount pi ovided 
011 each miit it has solcl. 

a. I-low are poteiitial "select retailers" identified? 

b . Describe the coiiteiit of aiid provide a copy of tlie iiioiithly report. 

c. Describe tlie procedures that will be in place to ensure the accountability of the 
program. 

d I Will tlie compaiiy track wlio has purchased tlie resideiitial efficient products aiid 
where they are installed? II: yes, explain how. 

e. What are the sales tax consequences associated with this program? 

1: If there are aiiy sales tax coiisequences as a result of this prograiii, wlio will be 
respoiisible for addressing such consequences? 

a. The third party iiiiplemeiitatioii coiitractor will promote the prograiii to large "cliaiii'l 
retailers a id  small retail establisliiiieilts within our service area. 

12. At this point, there has been no iiioiitlily report developed. IQCo aiicl tlie third party 
iiiipleiiieiitatioii contractor will develop a iiioiitlily point-of-sale report. The report will 
coiitaiii tlie store name, store address, store rebate, store iiuiiiber, biilb iiiodel nuiiiber, 
biilb iiifg, b d b  type, bulb wattage, bulbs per pacltage, purchase date, subiiiit date, check 
date aiid iiivoice date. 

c On a iiioiitlily basis, the third p i  ty iiiipleiiieiitatioii contractor will iiivoice IWCo for tlie 
total number cliscouiits provided. Acconipaiiying each iiivoice will be a detailed iepoit 
listiiig the iiiforiiiatioii coiitaiiied iii aiiswer b. Tliis infoimatioii will be used to \lei icy tlie 
iiioiithly iiivoice. 



d. The coinpaiiy will iiot track custoiiier iiiforiiiatioii for resideiitial eflicieiit products 
purcliased from large "chain" retailers. I-Iowever, depending oii program participation 
levels, tlie coiiipaiiy may iiiipleiiieiit a mail-in rebatc prograiii which will collect 
custoiiier iii€orniatioii sucli as iiaiiie, address, phone iiuiiiber and custoiiier account 
iiuiiiber. This mail-in rebate program will be targeted lo m a l l  retail establisliiiieiits who 
are unable to afCord point-of-sale discounts. 

e. A brief explaiiatioii of tlie tax coiisequeiices (using fictitious dollar amounts) is as follows: 
Tlie retailer would charge $3.00 for tlie purchase o f  tlie CFL. ICPCo's prograiii provides a 
$1.00 inceiitive 011 the cost o f  the bulb. The rctailer will charge $0.12, sales tax ($2.00 x 
6% = $0.12) to tlie custonier oii tlie $2.00 sale. TliereCore, tlie custoiiier pays $2.12 to tlie 
retailer. The retailer thcii iiivoices ICPCo's 3rd pai$y coiitractor aiid charges $0.06 sales 
tax on that retail sale ($1.00 x 6% = $0.06). The 3rd paity coiitractor pays $ 1.06 to the 
retailer. The 3rd party coiitractor iiivoices KPCo Cor the $1.06,  IUS a $0.10 service 
fee.Tlie 3rd party coiitractor iiivoice aiiiouiit of $1.16 ($1 .OO iiiceiitive + $ $0.06 sales tax 
+ $0.10 service Cce) to IWCo would become tlie cost of the DSM program. The 3rd party 
coiitractor's invoice would iiot iiiclude additional sales tax siiice it is iiot a retail sale but 
rather a reimbursement, plus a iioii-taxable service fee. 

f. Tlie retailer will be respoiisible for addressiiig tlie tax coiisequences described in question e 
above. 

WIITNESS: Errol IC Wagner 





Rekr to Tab 1 Section 9 of the application, titled "Aimual Budget." Provide a copy of the cited 
Market Potential Study per€oriiied by Suiimiit Blue Consulting, LLC. 

A copy of the cited Market Poteiitial Study performed by Suiiiinit Blue Coi~s~~ltiiig, L.L.C. is 
attached to this response. 

WITNESS: Errol IC Wagner 
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APCo West Virginia has a mix of over 400,000 residential, coininercial and industrial customers. APCo 
West Virginia provides low electric rates in West Virginia, elistires high levels of customer satisfaction, 
and provides reliable utility service to its customers, which include more than 200 communities. 

APCo West Virginia commissioned development of this five-year DSM Action Plan (“Plan”). The DSM 
Action Plan details a diverse portfolio of electric energy efficiency and demand response programs APCo 
West Virginia may offer. Ultimate program plans would be available for all customer classes, including 
low-income residential. 

This portfolio of electric demand-side management (“DSM”) programs was developed with the 
experienced guidance of an outside consultant, Suininit Blue Consulting (‘‘SLiininit Blue”). Suminit Blue 
drew upon sriccessful prograins from other states, particularly tlie Midwest, and their combined prograni 
design and implementation experience with other utilities, in crafting APCo West Virginia’s program 
portfolio. 

Suiiiinit Blue believes this portfolio provides a inenu of proven prograins that will directly help 
participating customers save money on their energy bills. The plan is based 011 a 5 year horizon, 
predicated on beginning in 2009, and represents one option APCo could consider for iinpleineiitatioii in  
West Virginia. In  any event, the ultimate plan portfolio assumes that appropriate regulatory approvals 
and cost recovery are granted. 

Summit Blue Consulting, LLC vi 
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Demand-side management (“DSM”) represents an important resoiirce for APCo West Virginia, oiie 
growing increasingly important as fuel and commodity prices become inore volatile and greenhouse gas 
regulation becomes iiiore likely. Estimates of DSM potential are a key input to the integrated resoiirce 
plaiining process, which considers the load forecast and both supply- and demand-side resources. This 
study presents the results of an analysis of the DSM poteiitial in APCo West Virginia’s service territory 
by Sitininit Blue Consulting ((‘Siiininit Blue”). 

This DSM Action Plan presents strategic information on the approach, energy efficiency and demand 
response ineastires and proposed incentive levels. We anticipate that portions of the DSM Plan will need 
to be revised upon iinpleinentatioii to reflect better inforniation or changing market conditions. 

If APCo West Virginia elects to implement the recoininended plan portfolio, in  its entirety, this would 
equate to an investment of $1 28 inillion (2009s) on energy efficiency and demand respoiise programs 
over a five-year period. Over this same time frame, Suininit Blue estimates these programs would resiilt 
in 506 GWli and 164 MW cumulative aniiual net savings at the generator. The division of DSM program 
investment between residential and business custoiners is coiniiieiisLtrate with the relative contribution to 
the portfolio. 

Summit Blue Consulting, LLC 1 
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Table E-1 provides the pwjected savings atid associated funding for 2009 to 2013. 

Energy Savings (GWh) ( 1 )  18.7 29 9 40.2 42.6 49 7 181 2 

YO of Total Sector Loss- 
Adjusted Sales 0.30% 0.48% 0.64% 0.68% 0.78% 

13.5 15.2 17 7 23.8 81.7 Winter Demand Savings 
11.6 

( M Y  (1) 

% of Total Sector Loss- 
Adjusted Sales 0.67% 0.77% 0.87% 1.01% 1.34% 

Total Cost (2009$ million) (2) $4.8 $6.1 $7.7 $9.9 $12.7 $41.3 

Business Sector 2009 2010 2011 2012 2013 2009-2013 
(increnientitl :innuit1 net s w i n g s  at 

generator) 
Total 

Energy Savings (GWh) ( I )  39.1 53.1 68.0 72.9 92.2 325.3 

% of Total Sector Loss- 
Adjusted Sales 

Winter Demand Savings 
(MW) (1) 

'YO of Total Sector Loss- 
Adjusted Sales 

0.29% 0.40% 0 51% 0.54% 0.68% 

13.6 15.6 16.8 16.6 20.2 82 8 

0.95% 1.08% 1.16% 1.14% 1.38% 

Total Cost (2009$ million) $7.9 $10.3 $12.9 $16.8 $22.6 $70.5 

Total 2009 2010 2011 2012 2013 2009-2013 
(incrementill ;innuill net savings at 

gcncr;ttor) 
Total 

Energy Savings (GWIi) ( 1 )  57.8 83.0 108.2 1155 141.9 506.4 

% of Total Sector Loss- 
Adjusted Sales 0.29% 0.42% 0.55% 0.59% 0.72% 

25.2 29.1 32.0 34.2 44.0 164.5 Winter Demand Savings 
(MW) ( 1) 

0.79% 0.91% 1.00% 1.06% 1.36% 
% of Total Sector Loss- 

Adjusted Sales 

Total Cost (2009$ million) $12.8 $16.4 $20.6 $26.7 $35.3 $1 11 "9 

Other Costs (2009$ million) $3.0 $3 2 $3 0 $3.2 $3.8 $16 3 
(2) 

Summit Blue Consulting, LLC 2 
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Table E-I Notes: 
( 1 )  Savings are not projected for Low Income Energy Conservation Kits. APCo West Virginia would also conduct 
program evaluation and other essential program support functions, such as compliance and reporting, database 
nianagenient, contracting and payables and portfolio cost-benefit analysis. 
( 2 )  Other Costs include support and other services, including: APCo West Virginia DSM Department, General 
Education/Trainitig/Media, Low Income Energy Conservation Kits, and Pilot Program Fund. 

Incentive levels and other program elements woiild be reviewed and ad.justed to reflect changes in inarltet 
conditions or implementation processes in  order to maximize cost-effective savings, including 
considerations for APCo staffing as programs grow over time. 

Figure E- 1 presents the strategic portfolio structure, including six coiisuiner sector and four commercial 
and industrial sector programs, as well as two multi-sector programs: education and training and new 
pilots/einerging technology. APCo West Virginia would also conduct program evaluation and other 
essential program support functions, such as compliance and reporting, database manageiiient, contracting 
and payables, and portfolio cost-benefit analysis; these costs are iiicliided in the reported program 
budgets. 

Summit Blue Consulting, LLC 3 
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Table E-2 presents the projected MWh energy savings, Total Resource Cost (“TRC”) Test results, Net 
Present Value Benefits in 2009$ million, Lifetime MWh Energy Saved and Lifetime Cost of Saved 
Energy in 2009$ per ItWh over the five-year period froin 2009 to 2013. 

Summit Blue Consulting, LLC 4 
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Table E-3 presents the projected winter peak demand IcW savings levels over the five-year period fiom 
2009 to 20 13. 

Products 
Recycling 

5.0% 

27 98 95 92 89 402 0.2% 
806 1,585 2,199 1,790 1,867 8,247 

20.1 % Retrofit 4,254 4,925 5,731 7,387 10,770 33,067 

11 “5% Low Income 2,429 2,821 3,318 4,200 6,121 18,889 
New Construction 22 20 8 84 67 20 1 0.1% 

Deinand Response 4,029 4,006 3,839 4,126 4,925 20,925 12.7% 

49.7% 11,566 13,456 15,191 17,680 23,838 81,731 Consumer Sector Total 

% of Total Sector Loss- 
Adjusted Sales 067% 077% 087% 101% 134% 

Note: savings froiii L.ow income Energy Conservation Kits are 1101 projected 

Business Sector 2009 2010 2011 2012 2013 2009-2013 Percentof 
Total Portfolio 

Total 

Prescriptive 4,273 5,956 6,977 5,322 6,458 28,986 17.6% 

custoln 957 1,276 1,779 2,509 3,208 9,729 5.9% 

New Construction 2 2 0 68 141 212 0.1% 

Demand Response 8,404 8,373 8,041 8,658 10,347 43,822 26.6% 

Business Sector Total 13,635 15,607 16,798 16,557 20,154 82,750 50.3% 

YO of Total Sector Loss- 
Ad,justed Sales 095% 108% 1.16% 114% 138% 

PORTFOLIO TOTAL 25,201 29,063 31,989 34,236 43,992 164,481 100.0% 

Summit Blue Consulting, LLC 6 
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§NE[ Bnvestrnent 

The estimated iiivest~nent for these programs for 2009 to 201 3,  in 2009 dollars, would be approximately 
$16 million in 2009, $20 inillion in 2010, $24 million in 201 1, $30 million in 2012, and $39 million in 
201.3, for a told $128 million, as shown in Table E-4. The prqjected investments include one-time startup 
costs (included in the Administration costs) in the first year of program implementation. 

Summit Blue Consulting, LLC 7 
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These cost estimates are high-leve for strategic planning and initial organizational development purposes. 
To firm up cost estiinates and make any iiecessary budget and schedule changes, it is assumed that APCo 
West Virginia would issue RFP(s) for implementation contractors to bid on the work, aiid require them to 
submit more detailed budgets along with estimated savings and implementation schedules. Any 
adjustments to tlie cost recovery inecliaiiisiii, including load iiiaiiageinent rate discounts, ai e assiumed to 
be trued LIP on an aniiual basis. 

The next section discusses the approach to estimating DSM potential. After that section, there is an 
overview of DSM Potential results for 2009 to 2028, followed by program plans, and finally, coiiclusions 
and recomineiidatioiis. 

APCo West Virginia’s suggested program portfolio was developed by incorporating eleineiits of tlie most 
successful energy efficiency programs across North America into program plans designed for tlie West 
Virginia market aiid APCo West Virginia customers in particular. A benchmarking process was to review 
tlie selected programs, with a focus on successful Eastern and Midwest program to Iielp shape tlie 
portfolio. 

As detailed in Figure E-2, there are four major types of energy efficiency potential: (1) technical potential 
for all technologies, (2) ecoimnic potential, tlie aiiiouiit of energy efficiency available that is cost 
effective, ( 3 )  achievable potential, the amount of energy efficiency available iiiider current market 
conditions and available investments, and (4) prograiii potential, tlie amount of energy efficiency 
available given limited resoiirces, available time and duration of tlie efficiency prograin planning period. 
This DSM Action Plan is focused on capturing cost-effective prograin yoieniial in its service territoiy. 
Energy efficiency ineasures that were Itnown not to be cost-effective were pre-screened out of 
consideration from all potential scenarios. 

Technical Potential 

-.- -~ ~ 

Economic Potential 

Achievable Potential I 
Repodtrcedfrorii “Gzride to Resoirrce I’lmriirig with Erier*gy liflciericy Noileiiiber 2007” ivritteri by the US EPA Figwe 2-1 
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Siiiiiinit Blue undertook tlie DSM potential study with the following key tasks: 

Q Develop baseliiie consumption profiles, and develop initial building siinulatioii model 
specifications 

e Characterize tlie DSM iiieasiires 

Conduct a DSM benchmarking and best practices analysis 

Q Conduct benefit-cost analysis 

e Estimate DSM potentials 

0 Develop DSM program plaiis 

Each of these tasks is summarized below. 

Suniinit Blue conducted this task to Characterize tlie APCo West Virginia service territory in teriiis of 
customer iiiiinbers, as well as age and size of the lioiiseliold/lioiising stock. Segment-level coiniiiercial aiid 
industrial sales data delivered by APCo West Virginia provide a good starting point to determine 
customer energy use in broad end-use categories, such as lighting, heating, and cooling. These profiles 
were the calibration points in developing hourly computer models of energy consumption. Tlie models are 
used to estimate savings fiom DSM measures. 

Cliaracterization of DSM ineasiires requires: 

1) Estimating tlie baseline energy coiisumption for each end-use (heating, cooling, cooking, hot 
water, etc.) or w i t  energy consumption (“~JEC”) 

2) Estimating tlie incremental savings fro111 each ineasiire - improving from the baseline to the new 
technology 

3) Deteriiiining tlie incremental costs and lifetimes for each of tlie new technologies 

I n  addition, tlie baselines iiiiist consider tliat different classes of buildings have different penetrations of 
technologies, such as existing homes coinpared to new co~istruction. 

Siiiiiinit Blue used a combination of approaches to characterize tlie DSM iiieasiires for this study. For tlie 
DSM ineasiires having iinpacts tliat do not vary with climate, the team used engineering estimates and 
publicly available atid well-respected soiirces, such as tlie California Database on Energy-Efficiency 
Resources (“DEER”) database. Tlie team ad,justed tlie DEER energy and demand iinpacts for APCo West 
Virginia’s ciistoiiier operating paraiiieters as necessary based on tlie local weather. For climate-dependent 
measures, Siiiiiinit Blue used a combination of building si~nulation modeling and engineering estimates 
specifically developed for APCo West Virginia to estimate DSM ineasiire per unit savings. 

For DSM ineasiire costs, Siiiiiiiiit Blue primarily used tlie California DEER database, ad,justed by 
geographic multiplier factors contained in industry sources, such as tlie RS Means Mechanical Cost Data. 

Summit Blue Consulting, LLC 10 
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For DSM ineasure lifetimes, a combination of resources was used, including manufacturer data, typical 
economic depreciation assiiinptions, and the California DEER database. 

To ensure that the DSM potential estiniates that Siiininit Blue developed for APCo West Virginia are 
reasonable and appropriate, and to identify the best practices regarding DSM programs, the team 
conducted a benchmarking assessment on other iitilities’ and agencies’ DSM programs. Summit Bliie also 
collected information oii selected national DSM programs that previous studies have identified as top 
perfortiiers. To identify coiiiinoii best practices of top performers, the aiialysis coiiipares detailed program 
resiilts by customer sector of those utilities identified as achieving high levels of DSM savings for below 
median costs. 

For the 14 electricity DSM prograins of the IOUs and agencies reviewed, the overall rnediaii energy 
savings as a percentage of annual sales for 2007 is 0.9% and the median first year costs for energy savings 
is $0.1 SIkWh, but the organizations with the largest relative energy savings and below inedian costs 
achieved their energy savings at about 1.3% of annual sales. The results for peak demand savings as a 
percentage of peak demand are similar: the median savings is 0.6% of peak deinaiid and the median cost 
is $72S/kW. 

Most of the bencliinarked organizations have been conducting electricity DSM prograins for an extended 
period. Since these organizations have been conducting electricity DSM program, savings have been 
realized from a lot of the “low hanging fruit” among DSM ineasures, such as T12 lighting system 
conversions to TS systems. A new DSM program can reasonably be expected to achieve these results 
after an initial ramp up period of three to four years. 

The ineasiires were evaliiated with respect to each of the four inaiii standard benefit-cost tests.’ 

Participant test: measiires are cost effective froin this perspective if the reduced electric costs to the 
participating ciistoiiier from the ineasure exceed the after-incentive cost of the ineasure to the customer. 

Utility (or program administrator) (“UCT”) cost test: ineasiires are cost effective from this perspective 
if the costs avoided by the measures’ energy and deinaiid savings are greater than the utility’s DSM 
program costs to promote the measure, including customer incentives. 

Ratepayer impact measure (“RIM”) test: ineastires are cost effective from this perspective if their 
avoided costs are greater than the suni of the DSM program costs and the “lost revenues” caiised by the 
measure. 

Total resource cost (‘‘T C”) test: measures are cost effective from this perspective if their avoided 
costs are greater than the sum of the ineasiire costs and the DSM prograin administrative costs.3 

California Public Utilities Commission. California Standard Practice Manual Economic Analysis of Demand-Side 
Program and Projects, October 200 1 ,  Iittp://drrc.lbl.gov/pubs/CA-SPMa1iual-7-02.pdf~ 

Administrative costs in this study are all costs for a given prograiii aside from customer incentives: planning, 
marketing and sales, business process administration such as rebate processing, and evaluation, ~neasurement and 
verification. General overhead costs such as general DSM department overheads, general education/trainiiig, arid 

Summit Blue Consulting, LLC 11 
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I n  line with standard industry practice, Summit Blue used tlie TRC test to determilie which DSM 
programs to include in APCo West Virginia’s portfolio of DSM programs. Tlie RIM test is a more 
restrictive test that is only used as the main DSM benefit-cost test in very few states.4 All of tlie iiieasures 
passed the TRC test. Tlie portfolio of DSM programs that Suininit Blue developed is quite cost effective 
by industry standards. Table E-5 presents the overall benefit cost ratios for the coiisiiiner sector, the 
coiiiiiiercial and industrial sector, and the overall portfolio. 

Products 2.3 3 “4 6.3 0.5 

Recycling 1 .o 0.9 na 0.0 

Retrofit 2.4 3.6 3.6 0.9 

Low Income 2.4 3.6 3.9 0.8 

New Constriiction 2.4 3.7 6.8 0.5 

Demand Response I .5 4.2 1 .s 1.1 

Consumer Sector Total 2.3 3.6 4.0 0.7 

Business Sector Total Resource Utility Participant Rate Impact 
Cost Test Cost Test Cost Test Measure Test 

(TRC) (UCT) (PCT) (RIM) 

Prescriptive 

Custom 

New Constriiction 

Deinaiid Response 

Business Sector Total 

2.2 3.5 3.3 

1.6 2.3 3.5 

1.4 2.2 2.8 

1.6 2.3 0.7 

1.9 2.9 2.9 

0.8 

0.6 

0.6 

2.0 

0.8 

PORTFOLIO TOTAL 2.2 3.3 3.9 0.7 

pilot program funding are estimated separately fi-om specific progranis, but are included in the overall portfolio 
benefit-cost analysis. 

Florida and Georgia, for example, require DSM programs to pass the RIM test. 

Summit Blue Consulting, LLC 12 
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Summit Blue developed estimates of DSM nieasure potentials iii terms of teclinical, economic, and 
“acliievable” potential (the program results that would be realistic for APCo West Virginia to achieve 
through cost-effective DSM program). Ecoiioiiiic potential was estimated using tlie TRC test as 
described above as tlie economic “screen” to apply to technical potential estimates in order to determine 
whether the iiieasiires are “cost-effective” or not. 

To estimate acliievable potential, a computer model was used to estimate conversion rates from inefficient 
products to more efficient products for retrofit and replacement measures, as well as installation rates in 
new buildings for new construction markets. These conversion, replacement, and new construction 
penetration rates will be based on other ~itilities’ actual experiences with these types of programs. Suininit 
Blue developed three acliievable potential estimates: 

1. A base case or expected DSM potential estimates. Tliese estimates will assuiiie that adequate 
fiiiiding is available to achieve tlie DSM potentials and tliat APCo West Virginia would be able to 
achieve “best practice” DSM program perforinaiice within three to four years. 

2. A high case estimate based on tlie experience of the best of tlie best utilities’ DSM program 
res u 1 ts . 

3 .  A low case estimate, asslining tliat either tlie available fiinding for DSM prograins is constrained, 
or tliat tlie DSM program performance is such that average DSM prograin results are achieved 
over tlie forecast period. 

Tlie net annual DSM potential savings (Base Case Scenario Market Potential) in 2028 is estimated to be 
approxiinately 2,460 GWli at generator, about 11% of forecast sales, and 488 MW at generator, about 
14% ofpeak winter demand, as shown in Table E-6. 

Table E-6 also presents tlie prqjected savings in 2028 for tlie technical, economic, a i d  high aiid low 
market potential scenarios. The technical aiid economic potential estimates are more iincei-tain than tlie 
market potential results since surveys of APCo West Virginia’s customers were not conducted. 

These resiilts asstune a net-to-gross impact ratio of 1 .O in inost instances whereby fiee ridership is 
assumed for this analysis to be offset by spillover impacts, except for tlie recycling of second refrigerators 
and freezers. Tlie Base Case market potential includes incentives at SO% of incremental ineasiire costs in 
most instances. The High Case market potential includes incentives at 7.5% of incremental measire costs, 
while the Low Case includes incentives at i7.5% of incremental measure costs. 

Summit Blue Consulting, LLC 13 
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Figure E-3 and Figure E-4 show the cumulative aimual net energy and winter peak deinand savings in 
2028 for each of the five potential analysis scenarios. 
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Figure E-5 a n  Figure E-6 show the ciunulative Market Potential5 as a percent of the Economic Potential 
for energy efficiency. 
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Defined here as the potential achievable in real-world market risk situations. 5 
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Program Scenario 

The plans developed for this study are based 011 best-practice programs, with the concepts outlined i n  a 
strategic iiiaiiiier. The plans are not intended to be operational per se, but are proposed as guidelines for 
inore detailed program planning. The intent of the portfolio presented here is to provide a sense of scope 
and scale and to convey the general schedule and resources needed to quicltly gain a foothold in the 
various inarltets in which the programs will operate. 

Overall, a portfolio is presented that covers a broad range of demographic, business, facility and end-use 
markets. APCo West Virginia’s portfolio of programs can be divided into coiisi1iiier, business and multi- 
sectors with utility administrative fiiiictions providing support across all program areas. APCo West 
Virginia woiild maiiitain as part of its fiiiicfoiialjty the educatjon, training and emerging tecliiiology 
budgets. These efforts would leverage existing AEP corporate connections and efforts to maximize 
impact of these outreach and education efforts. 

The high inarket case shows =/>loo% of economic potential because demand response program impacts are 6 

included in the I-Iigh Market Case, but are not included in the Economic Potential. 

Summit Blue Consulting, LLC 20 



IWSC C:EC NO. 20io-0009~ 
Commissio~~ StiifF 1st  Set of Data Requests 
Ordcr Dated April 9,2010 
I tern No. 3 
Page 30 of 382 

Efficient Products: provides incentives atid marketing support through retailers to build market share 
atid usage of ENERGY STAR@ lighting and other standardized equipment not requiring substantial 
engineering. Customer incentives encourage increased purchases of high-efficiency products while in- 
store signage, sales associate trainiiig, and support make provider participation easier. Tlie program also 
promotes conveiiieiit recycliiig for CFLs at local retailers. 

For appliances, tlie program uses a retail channel-based strategy to infliience tlie purchase of high- 
efficiency appliances and electronics. Since appliance standards, as well as the inarket share of high- 
efficiency appliances, are gradiially increasing, the program would be specific in its list of qiialifyirig 
models, as well as iiiarketing emphasis. 

Appliance Recycling: Many of tlie refrigerators and freezers being replaced are still fiiinctioning aiid 
often end up as energy giizzling back-up appliances in baseinelits and garages or are sold in a used 
appliance market. The Appliance Recycling Program targets these “second” refrigerators and freezers, 
providing tlie dual benefit of cutting energy consumption and keeping tlie appliances out of tlie used 
market. Tlie prograiii provides incentives to remove working iiiiits from service and fully recycle their 
materials. Tlie prograin offers an eiivironmentally responsible turnkey pick-Lip and recycling service. 

ome Retrofit: produces long-term electric energy savings in the coiisiiiner sector by lielping customers 
analyze and redrice their energy use through the installation of upgraded shell iiieasiires, such as air 
sealing, insulation and high efficiency equipment. A free online analysis would be offered followed by 
tlie option of a walk-tlirougli audit costing the customer between $2.5 and $ I  50, (subject to reimbiirseinent 
for those iiiipleiiienting at least $1,000 in efficieiicy iiiiproveiiieiits). Tlie plan would be to start with a 
“captive contractor” model to increase completion rates of recoininelided measures, eveiitually leading to 
a more traditional market-based Home Performance Retrofit with ENERGY STAR program in tlie later 
years. The three program phases are: Phase I : On-line Energy Analysis; Phase 2: Home Walk-Tlirougli 
Energy Analysis; Phase 3: Home Performance Retrofit with ENERGY STAR. 

Low ]Income: provides recoinineiidatioiis to encourage low-income coiisiiiners to install efficient 
equipment, provide financial assistance to cover tlie fiill cost of iinplementation, aiid educate customers 
with limited iiicoine to reduce their energy use and iiiaiiage their utility costs. Tlie program coordinates 
low-income services with local weatherization providers to provide comprehensive assistance at lower 
administrative costs. 

Energy Conservation Kits: provides a free or reduced cost package of energy saving, Do-it-Yourself 
iiieasures for a variety of programs that are evaluated to be cost effectivc such as school program to 
educate students who take tlie package home to install tlie ineasures with their parents and otlier program 
to distribute the kits to educate customers and provide energy savings. Tlie kits iiicliide tlie following: 
four CFL lamps, switch and outlet gaskets, furnace filter whistle, hot water temperature card, self-stick 
energy use gauge thermometer, close-cell foam weather-strip, self-stick door sweep, flow meter bag, low- 
flow showerhead, and refrigerator thermometer card. 

ENERGY STAR@ New 
construction of single-family homes and duplexes to meet the ENERGY STAR National Performance 
Path efficiency standard. Tlie program identifies and recruits key builders wlio do not consistently (or 
seldom) build homes to meet tlie ENERGY STAR standard. Builders wlio choose to participate in  tlie 
program would gain access to cash-back incentives designed to cover approximately 30% of tlie cost to 
upgrade and certify each home. Guidance for design and constriictio~i of high-efficiency lioines would be 
provided. 

omes: produces long-term electric energy savings by encouraging tlie 
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Residential Demand Response: includes a Direct Load Control (DLC) Program to residential customers 
with central air conditioners, electric heat piiinps and central electric resistance lieat or electric water 
heaters. 

ess r 

Prescriptive Incentive: generates energy savings for all business customers through the promotion of 
high-efficiency standardized equipment not requiring substantial engineering. Three primary objectives 
focus on increasing: market share, installation rates, and operating efficiency. Incentives typically ranging 
from 20% to SO% of tlie incremental cost to purchase energy efficient products would be offered to 
customers. 

Custom: assists larger coininercial and industrial ciistoiners with the analysis and selection of high- 
efficiency equipment or processes not covered under the Prescriptive Incentive program. The program 
approach identifies more coinplex energy savings projects, provide econoniic analysis and aid in the 
coinpletioii of the iiiceiitive application. Incentives would be based on energy savings oil a per ItWh and 
per ItW basis for iiistalled measures. 

C&I New Construction: provides design assistance to the architects and engineers that are designing 
new buildings. Tlie key design assistance tool is building simulation modeling of more efficient building 
designs. Provide incentives to new facility owiiers for tlie installatioii of high-efficiency lighting, HVAC, 
building envelope, refi-igeration and other equipment and controls. Provide a iiiarltetiiig mechanism for 
arcliitects and engineers to promote energy efficient new buildings and equipnient to end users. 

C&I Demand Response: iiicludes a Direct Load Control (DLC) Program to non-residential custoiners 
with packaged air coiiditioning, electric resistance heat or electric water heaters, specifically targeting 
sinal1 C&I customers. 

General Energy Education: This program coordinates APCo West Virginia’s efforts to create custoiner 
awareness for tlie programs, enhance deinaiid and educate custoiiiers 011 energy efficiency. 

Training: The program coordinates tlie C&I training prograins offered, or supported, by APCo West 
Virginia. Initial traiiiiiigs would liltely iiiclude coininercial and industrial facility engineers. Tlie goal is to 
broaden APCo West Virginia’s reach to its ciistoiners and to provide assistance for customers seeking 
higher efficiency 

New Pilots/Emerging Technology: The program objective would be to identify and learii inore about 
new energy efficient technologies to capture additional electric energy savings. There are iiiiineroiis pilot 
program potentials addressing all classes of customers. Initially the program would focus 011 proven 
programs that capture significant energy savings. Later, other iiiiiovative technologies, including solid 
state lighting, plug load and coiisiiiner electronics, could be explored. 

n 

This plan assumes that APCo West Virginia iinplemeiits tlie proposed portfolio of programs through a 
combination of in-house utility staff and competitively selected third. party iiiipleiiieiitatioii contractors. 
APCo West Virginia would issue Requests for Proposals (“RFP”s) to qualified f i r m  related to inultiple 
RFPs for the delivery of similar programs targeting specific sectors. By issuing iniiltiple RFPs, it should 
be possible to obtain more competitive, cost-effective and qualified iinpleineiitation responses. 
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Implementation contractors would be eligible to respond to one or all of the RFPs. The process of issuing 
RFPs, evaluating responses and negotiating contracts along with associated program start-up time could 
result in 2009 launch dates, at the earliest for some programs. However, it is also recognized that it will 
take some time for APCO West Virginia to finalize any proposed program portfolio and to obtain 
necessary regulatory approvals, including appropriate cost recovery. This could, and likely will, push 
initial program iiiiplenientation beyond caleiidar year 2009. The remaining prograins would begin at a 
later tiine due to a need for longer preparation tiine prior to launch. 

Program evaluation, measurement, and verification (“EM&V”) activities are central to the siiccess of the 
APCo West Virginia portfolio. EM&V would be used to validate program savings impacts, monitor 
prograin perforinaiice and ensure that incentives paid are proportionate to expected savings in order to 
make adjustments for future expected savings. These activities would serve as a way to audit, both 
internally and independently, the actrial level of savings being delivered and to inaxiinize the savings 
achieved for tlie given program investment. 

Appropriate EM&V requires that a fiamework be established that encoinpasses both planned EM&V 
efforts and data collected as part of program implementation. EM&V efforts evolve over tiine and change 
as prograins move from initial rollout with few participants to full-scale impleinentation. The APCo West 
Virginia EM&V budget is assiiined to be approximately 3-5% of tlie overall portfolio investment. 
Suininit Blue has iiiclirded appropriate costs in the proposed budgets for comprehensive EM&V. 

All evaluation activities would be conducted by third-party, evaluation consultaiits selected through a 
competitive bidding process. To ensiire objectivity, impact evaluations are most often performed by 
organizations independent of those responsible for designiiig and implementing programs. Process 
evaluations and inarltet effects studies typically are also prepared by independent evaluators. This 
approach ensures tlie program evaluation effort is fair and ob,jective. Process evaluations in particular are 
used less to verify perforinance than to help improve program implementation processes and thus require 
active participation by tlie program adininistrator/i~npleine~iter. 

Implementation and/or evaluation support contractors would assist in the developinent of key program 
and evaluation related components including: 

0 Validation of deemed savings estimates for prescriptive measures in a Technical 
Reference Maiiual (“TRM”). The TRM would detail all ineasiire savings assumptions, 
iiicliidiiig base efficiency, high efficiency, measure size, measure life, free ridership, and 
spillover estimates. 

develops initial estimates of savings, and retains participant information to assist with 
subsequent EM&V activities. 

i in pl ementati on. 

0 Interfaces with the Portfolio tracking systein that captures iiieasure and/or prqject data, 

Q Direct market baseline research and market characterization to support improved 

Review of program and iiieasure cost-effectiveness. 0 

The overall evaluation approach is based on an integrated cross-disc~7linar-y model that includes 
evaluators as members of “project teains” involved in tlie various stages of program planning, design, 
monitoring and evaluation. This is a cost-effective method that has been highly successful for other 
utilities. 
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Tlirougli 2009, tlie economy will likely remain in a severe economic recession. In this economic 
eiivironment, APCo West Virginia’s ability to convince business customers to voluntarily take 011 

additional debt for tlie installation of cost-effective measures, even with very short pay-back periods, 
would be very challenging. APCo West Virginia asked Siiininit Blue to develop a balanced portfolio of 
programs that provides opportunities for participation at multiple levels. By proposing a multi-faceted and 
broad portfolio of programs, the plan set forth liere would capitalize on those segments of the inarltet who 
may be willing to invest in energy efficiency given tlie challenging ecoiioiiiic landscape. I n  balance, this 
would provide APCo West Virginia with its best available plan, under tlie economic constraints 
mentioned above, to acliieve energy efficiency goals. 

The following strategies should help minimize tlie risks associated with this suggested portfolio of energy 
efficiency programs : 

6) 

0 

0 

0 

e 

Q 

0 

0 

I) 

c9 

0 

I) 

0 

I) 

e 

Implementing primarily “tried and true” prograins that have been successfrilly 
implemented by many utilities in tlie Midwest and across tlie country. 

IHiring program impleiiientation contractors with significant experience i n  implementing 
DSM prograins in tlie Midwest and other regions. 

Initiating program evaluation activities at tlie start of program implementation to get real- 
tiine feedback on program progress and to allow any needed fine-tuning to occur as soon 
as possible. 

Setting up post installation inspection procedures and data to collect before inspections 
begin. 

Anticipating and preparing for stronger than expected market response 

Conducting adequate inarltet checks on standard practices and energy efficient product 
availability. 

Developing incentive structures that are simple to understand. 

Creating siinple participation rules. 

Monitoring and respoilding to rapidly dropping equipment prices quickly. 

Setting appropriate qualifying efficiency levels. 

Setting appropriate incentive levels. 

Roll out targeted marketing to contractors focusing 011 what’s in it for them and how they 
participate 

Adequately training account managers on program rules. 

Carefully establishing documentation, analysis methods and reporting requireinents for 
technical studies. 

Managing the pipeline of projects and establisliing decision deadlines so tlie response 
tiine to those waiting for decisions is reasonable. 
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Tlie DSM potential (Base Case Scenario Market Potential) identified in this study represents energy 
reductions of aroiiiid 12% for APCo West Virginia residential customers and 1 1% for coininercial and 
industrial customers below forecasted levels and known enacted energy codes and standards by 2028, or 
about 0.5% per year. This magnitude of savings lias been achieved by best practice program portfolios in 
tlie Midwest, Northeast and Western U.S. Winter peak demand and annual energy reductions of tlie 
magnitudes found for tlie Base Market Potentials case are being achieved by a variety of utilities. 

Tlie largest soiirces of uncertainty regarding the estimates that Summit Blue lias developed to date for 
APCo West Virginia stein from using secondary information to profile APCo West Virginia’s customers. 
It is uncertain liow well tlie priinarily regional and national estimates used for current DSM ineasiire 
saturations apply to APCo West Virginia’s customers. This is particularly tlie case for coininercial and 
industrial custoiiiers, where tlie secondary soiirces used included Department of Energy customer surveys 
such as tlie Commercial Building Energy Consumption Survey. 

Tlie DSM benclimarlting analysis resiilts presented iii this report sliould give APCo West Virginia 
management confidence that a variety of utilities in tlie region and throughout the country are achieving 
large-scale results from tlieir DSM programs. It slioiild be noted, Iiowever, that this level of impact is 
based on historical economic conditions; going forward, economic uncertainties are likely to negatively 
affect the marltet potential. 

Tlie DSM program plans that Suminit Blue developed are based on tlie best practice resiilts from tlie 
analysis of utility DSM program results. T ime  program plans build on several coiiiinon elements that 
have been identified by the analysis conducted: 

e Large iiiipacts are being realized from both lighting and multi-product energy efficiency 
programs for both constliner atid commercial sectors. 

Significant impacts are being achieved from new construction energy efficiency programs. 

Ciistoni incentive energy efficiency programs have produced significant iiiipacts for some 
utilities. 

0 

Q 

Utilities that choose to significantly invest i n  DSM programs often male significant periodic investments 
to develop and update secondary best-practice and primary market research data to aid their DSM 
program planning. For example, Xcel Energy in Minnesota conducts large-scale inarltet assessiiients and 
DSM potential stitdies that include significant on-site customer data collection every five to ten years. Tlie 
Iowa utilities conduct DSM potential studies about every five years to support tlieir periodic DSM 
program filings with their regulators. These utilities collected significant customer data as part of tlieir 
2008 DSM potential study. 

Recommendations to consider include tlie following: 

o 

o 

Move the results into operational plaiining. 

Utilize an outsourcing strategy to ,jump-start key aspects of the portfolio and associated 
infrastructure and internal organizational development. 

Engage in long-teriii organizational developinent to assure performance and APCo West Virginia 
brand continuity, as well as strong internal oversight over the life of tlie portfolio. 

o 
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PlIASE 

Goal 

bfetliotls 

APCo West Virginia is a large provider of electric service with a mix of 400,000 residential, coinmercial 
and indiistrial customers. 

Time P I W I  FIIONrAL ASSAULT TRANSFOIWI POI’ULAIIIZE hlAlNTAlN 

E~~er i inen t  Dishibiition 8r sales Build value message Mass adoption Support mnrket 

Give away, Per-unit incentives, basic Declitiing incenti\’es, Innovative iiiarkcting, Recomo~end, refer, 
direct iilslall marketing marketing blitz training & field support inform 

The following DSM Action Plan presents a detailed overview of tlie proposed electric efficiency 
programs targeted at tlie coiisiiiiier, business sectors, and associated implementation costs, savings, and 
benefit-cost results. This plan presents detailed information on tlie approach, energy efficiency measures, 
and proposed incentive levels. Summit Blue Consulting anticipates that, prior to actual program 
iiiipleiiientatioii, portions of this plan will need to be revised to reflect better information or changing 
inarltet conditions. 

On behalf of APCo West Virginia, Summit Blue Consulting (Sliminit Blue) has designed a 
coinpreliensive portfolio of DSM prograins to deliver significant electric efficiency savings. These 
prograins include iiiceiitive and buy down approaches for energy efficient products and services, 
educational and marketing approaches to raise awareness and enhance demand, and partnerships with 
trade allies to apply as much leverage as possible to augment tlie rate-payer dollars invested. Proper 
coordination between tlie programs is essential to maximizing this leverage. 

As detailed in Figure 1 - 1 ,  it is anticipated that, over time, investment in energy efficiency ineastires would 
follow a predictable path of inarltet transformation that lias been experieiiced in other jurisdictions. With 
sustained levels of investmeiit, promotion of efficient ineasiires would in tlie early years focus on 
iininediate up-front incentives to stimulate tlie marketplace. Over time, funds could be transitioned to 
marketing, training, education, and awareness to sustain program participation. Furthermore, as certain 
marltets become transformed and tlie baseline conditions become tlie efficient options, prograin resources 
could be transferred to new program areas and new technologies and, if appropriate, tlie process would 
repeat. Each series of tlie market traiisforiiiation process could result in greater and more efficient 
opportunities for residential and business customers. 

otion 

Demand Side Management (“DSM”) is tlie planning and implementation of prograins and services that 
help and encourage customers to use electricity as efficiently as possible. DSM represents an iinportant 
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resoiirce for APCo West Virginia, one growing increasingly important as fuel and coininodity prices 
become more volatile and greeiiliouse gas regulation becomes more liltely. Estimates of DSM potential 
are a key input to the integrated resource planning process, which considers the load forecast and both 
supply and demand-side resources. This study presents the results of an analysis of the DSM potential in  
APCo West Virginia’s service territory by Summit Blue Consulting. 

As described on Appalachian Power Company7s website, the Company overall has about one inillion 
customers, about 400,000 being in West Virginia, and 5,000 megawatts of generation. Figure 1-2 presents 
APCo’s service territory, which includes a large geographic area in West Virginia. APCo West Virginia 
provides power to more tliaii 200 communities. 

igure 1- y Sewice Territories 
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Table I-A outlines key statistics for APCo West Virginia. 

2007 electrical sales in megawatt hours: 38,443,670 (Total APCo) 

19,728,770 (W.Va.) 

Average use per residential customer: 15,489 lcWh per year (W.Va.) 

Average cost per kilowatt-hour (residential): 5.99 cents (W.Va.) 

Size of service area (asset): 8,455 square miles (W.Va.) 

Coin tniin ities served: 217 (W.Va.) 

Net plant in  service APCo: $6 billion 

Size of distribution system: 18,982 miles (W.Va.) 

Size of transmission system: 2,835 miles (W.Va.) 

Total AEP Employees: 2,911 (W.Va.) 

The overall goals of the DSM potential study are to: 

B Assess the technical, economic, and achievable potential for the residential, coiiiinercial and 
industrial sectors 

Develop high-level DSM program plans Q 

Summit Blue undertook the DSM potential study in the following key tasks: 

Q Develop baseline coiisuinption profiles, and develop initial building simulation iiiodel 
specifications 

Q Characterize the DSM ineasiires 

Q 

0 Conduct benefit-cost analysis 

Estimate DSM potentials 

Conduct a DSM benchmarking and best practices analysis 

Q Develop program plans 
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These steps are discussed in inore detail in chapters of tlie report. 

The remainder of APCo West Virginia’s Volume 1 : DSM Action Plan is divided into tlie following 
sections: 

Section 2: Portfolio Development provides an overview of the process iised and considerations in 
developing this portfolio of programs. 

Sections 3 & 4: Program Portfolio Summary provides a high-level overview of tlie selected portfolio of 
programs. 

Section 5: Portfolio Summary Results details tlie summary results of portfolio electric savings, 
investinent allocations and benefit-cost results. 

Section 6: Program Descriptions presents detailed program plans for cons~iiner, business and iiiulti- 
sector programs. 

Section 7: Portfolio Implementation presents an overview of tlie approach to delivering the proposed 
prograins through a cornbiiiatioii of in-house staff resources and third-party implementation contractors. 

Section 8: Evaluation, Measurement and Verification provides a comprehensive overview to the 
various levels of EM&V activities to carry out to eiisiire programs are achieving intended goals with tlie 
miniintun of program expenditures. 

Section 9: Glossary defines key terms used in tlie report. 

Volume 2 - 2009 to 2028 DSM Potential Study: presents the DSM potential study results. 

Volume 3 - Appendices A-G: includes detailed appendices are provided in the report, iiicluding overall 
Benchmarking results (Appendix A), Best Practice Residential Programs (Appendix B), Best Practice 
Coininercial and Industrial Programs (Appendix C), Measure Descriptions and Characterizations 
(Appendix D), Prograin Results Summary (Appendix E), SB-RAM Input Siiminary & Measure Traclcing 
Summary (Appendix F), and References (Appendix (3). 
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Based on a national review of leading energy efficiency programs, a balanced portfolio of DSM programs 
has been developed that will achieve significant and immediate energy savings, while establisliing trade 
ally and retailer pai-tnerships resulting in lasting market transformation. These programs would target all 
major sectors and customer classes, including low-income and sinall business customers. 

The underlying concept is to ofkr  a diverse portfolio of “tried and true” major programs (some of wliich 
include sub-program components) across the residential, coininercial and industrial sectors. The portfolio 
includes several pilot programs targeting experimental opportunities as well as a broad-based education 
and awareness program offering. 

High level efficiency-related goals and objectives for the Portfolio would be as follows: 

Design and implement a diverse group of programs that provide oppoi-tuiiities for participation 
for all customers. 

When feasible, maximize opportiiiiities for program coordination with other efficiency programs 
to yield inaxiinum benefits. 

Maximize program savings at a minimum cost by striving to achieve comprehensive cost- 
effective savings opportunities. 

Provide APCo West Virginia customers with a single website to access information on all 
efficiency programs (residential and business) for electricity savings opportunities. 

Expand the energy efficiency infrastructure in the State - for example, increasing the number of 
available qualified contractors. 

Transform the market for efficient technologies and highly qualified efficiency-oriented trade 
allies (such as electricians, HVAC contractors, builders, architects and engineers). 

Inform and educate customers and students to enable them to use energy inore efficiently 

APCo West Virginia hired Summit Blue Consulting, a nationally recognized leader in the energy 
efficiency field, to assist with the design and preparation of this DSM Action Plan. 

APCo West Virginia’s suggested portfolio of programs incorporates elements of the most successful 
energy efficiency programs across North America into program plans designed for the West Virginia 
market and APCo West Virginia customers in particular. A substantial amount of information including 
evaluation studies was used to develop specific prograins for APCo West Virginia. Summit Blue also 
used a benchmarking process to review the most successful energy efficiency prograiiis from across the 
country, with a focus on siiccessful Midwest programs to help shape the portfolio. 
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As detailed in Figure 2-1, there are four major types of energy efficiency potential: (1) techi?ical potential 
for all technologies, (2) ecoi~oiiiic potential, the amount of energy efficiency available that are cost 
effective, (3) achievable potential, tlie amount of energy efficiency available under current inarltet 
conditions and available investments, and (4) prograin potential, tlie ainoiiiit of energy efficiency 
available given limited resoiirces, available time and duration of the efficiency program planiiiiig period. 
APCo West Virginia’s DSM Action Plan is focused on capturing cost-effective prograi~ poien/ial in its 
service territory. 

wre 2-1. Four 

Technical Potential 

Economic: Potential 

Achievable Potential 

Reproduced froin “Guide to Resource I’laiiiing with Eiieigy Efficiency November 2007” written by the US EPA, Figure 2- 1 

I17 2009, the economy is in tlie midst of a severe economic recession. I n  this economic environment, 
conviiicing busiiiess customers to voluntarily take on additional debt for tlie installation of cost-effective 
measures, even with very short pay-back periods, would be very challenging. Suininit Blue developed a 
balanced portfolio of programs that provides opportunities for participation at inultiple levels. By 
proposing a multi-faceted and broad portfolio of programs, the plan set forth here would capitalize on 
those segments of tlie market who m y  be williiig to invest in energy efficiency given the challenging 
economic landscape. I n  balance, this would provide APCo West Virginia with its best available plan, 
given tlie iincei-tainties identified in the study, to achieve energy efficiency goals. 

The following strategies should help minimize the risks associated with this portfolio of energy efficiency 
programs: 

0 Iinpleiiieiitiiig priinarily “tried and true” prograins that have been successfully 

Hiring program implementation contractors with significant experience in iinpleinentiiig 

Initiating program evaluation activities at tlie start of program implementation to get real- 

iinpleineiited by inany utilities in tlie Midwest aiid across tlie country 

DSM programs iii tlie Midwest and other regions 

time feedback 011 program progress, and to allow any needed fine-tuning to occiir as sooii 
as possible 

Q 

B) 
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Setting up post installation inspection procedures and data to collect before inspections 
begin. 

Anticipating and preparing for stronger than expected market response 

Conducting adequate market cliecks on standard practices and energy efficient product 
avai labi 1 i ty I 

Developing incentive structures that are simple to understand. 

Creating simple participation rules. 

Monitoring and responding to rapidly dropping equipment prices quickly. 

Setting appropriate qualifying efficiency levels. 

Setting appropriate incentive levels. 

Roll out targeted marketing to contractors focusing on what’s in it for them aiid liow they 
participate 

Adequately training account managers on prograin rules. 

Carefully establishing docuinentation, analysis methods and reporting requirements for 
tecliiiical studies. 

Managing the pipeline of projects and establishing decision deadlines so tlie response 
time to those waiting for decisions is reasonable. 
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The following section presents a brief introduction to the Action Plan’s elkieiicy and demand response 
programs. As demonstrated in Figure 3 -  1 , tlie portfolio of programs can be divided into coiis~~iiier, 
business and multi- sectors with utility adiiiiiiistrative friiictioiis providing support across for all prograin 
areas. 

It is important to note tliat, for the purposes of presenting tlie details of this portfolio, the word “program” 
is used to define a specific inarltet sector or technology end-use type and to detail projected savings, costs 
and cost-effectiveness. For planning purposes, it is helpful to separate tlie portfolio into these multiple 
“programs”. IJpon implementation, however, it would be a priority to present the prograins in a market 
oriented manner - tliat is, a range of efficieiicy opportunities to address entire sectors which Summit Blue 
believes would inalte customer participation inore straightforward. 
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The plans developed for this study are based on best-practice programs, with the concepts oritlined in a 
strategic manner. The plans are proposed as guidelines for more detailed program planning; they are not 
intended to be operational per. se. The intent of the portfolio presented here is to provide a mise of scope 
and scale, and convey tlie general scliedule and resources needed to quickly gain a foothold in the various 
markets in wliich the programs will operate. 

Tlie performance targets of the program plans are based on nortiial econornic conditions and the ability to 
overcome a variety of inarltet barriers and perceived risks custoiners have regarding energy efficiency 
improvements and load management. Problems coiniiioiily encountered that affect delivery may occur 
and dampen program perforiiiaiice and iiicliide a variety of real and perceived risks in undertaking 
efficiency improvements or participating in load management programs: 

Q 

Q 

o 

0 

0 

e 

Reliability of the efficiency improvement, whether real or perceived 

Fit with existing facilities and processes 

Return on investment and cash flow effects compared to other financial and operating priorities 

Llnfainiliarity with tlie technology leading to noli-participation 

Availability of fitrids or credit to piirchase the improvement 

Concern about occiipaiit comfort and other aesthetics 

Overall, a portfolio is presented that covers a broad range of demographic, biisiiiess, facility, and end-use 
markets. The proposed portfolio of prograins can be divided into coiisiiiiier, business aiid multi-sectors 
with utility administrative fiiiictions providing siipport across for all program areas. APCo West Virginia 
would maintain, as part of its filnctioiiality, tlie education, training aiid eiiierging technology (“R&D’) 
budgets. These efforts would leverage existing AEP corporate connectioiis and efforts to maximize 
impact of these outreach and education efforts. Tlie following section presents a siunmary of tlie services 
offered in each program. 

Efficient Products: This program woiilrl provide incentives and marketing support through retailers to 
build inarket share and usage of ENERGY STAR@ lighting and other standardized equipiiient not 
requiring substantial engineering. Customer incentives encourage increased purcliases of high-efficiency 
products wliile in-store signage, sales associate training, atid support make provider participation easier. 
Tlie program also promotes convenient recycling for CFLs at local retailers. 

For appliances, the program iises a retail channel-based strategy to influeiice tlie purchase of high- 
efficiency appliances and electronics. Since appliance standards, as well as the inarket sliare of Iiigli- 
efficiency appliaiices, are gradually increasing, the program would be specific in its list of qualifying 
models, as well as marketing emphasis. 

Appliance Recycling: Many of tlie refrigerators and freezers being replaced are still functioning and 
often end lip as energy guzzling back-up appliances in baseinelits and garages or are sold in a used 
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appliaiice market. The Appliance Recycling Program would target these “secoiid” refrigerators and 
freezers, providing tlie dual benefit of cutt.ing energy consumption and keeping tlie appliances out of tlie 
used market. Tlie program would provide incentives to remove working units froin service and fully 
recycle their materials. Tlie prograin includes an environmentally responsible turnltey pick-up aiid 
recycling service. 

Home Retrofit: This program produces long-term electric energy savings in tlie coiisiiiner sector by 
helping customers analyze atid reduce their energy iise tl~rougli the installation of lipgraded shell 
measures, such as air sealing, insulation and high efficiency equipment. A free online analysis would be 
offered followed by tlie option of a walk-through audit costing tlie customer between $25 and $1 50, 
(subject to reiinburseiiient for tliose implementing at least $1,000 in efficiency iinprovements). The plan 
would be to start with a “captive contractor” model to iiicrease completion rates of recommended 
measures, eventually leading to a more traditional market-based Home Performance Retrofit with 
ENERGY STAR program iii tlie later years. The three program phases are: Phase 1 : On-line Energy 
Analysis; Phase 2: Home Walk-Tlirougli Energy Analysis; Phase 3 :  Home Performance Retrofit with 
ENERGY STAR. 

Low Income: This program provides recommendatioiis to encourage low-income coiisiiiners to install 
efficient equipment, provide financial assistance to cover tlie full cost of implementation, and educate 
customers with limited iiicoiiie to reduce their energy use and manage their utility costs. The program 
would coordinate low-income services with local weatherization providers to provide comprehensive 
assistance at lower adiiiiiiistratives costs. 

Energy Conservation Kits: This program provides a free or reduced cost package of energy saving Do- 
it-Yourself iiieasiires for a variety of programs tliat are evaluated to be cost effective such as school 
program to educate students wlio take tlie package home to install the ineasiires with their parents and 
other programs to distribute tlie kits to educate customers and provide energy savings. The kits iiicliide 
tlie following: four CFL lamps, switch and outlet gaskets, fiiriiace filter whistle, hot water temperature 
card, self-stick energy use gauge thermometer, close-cell foam weatlier-strip, self-stick door sweep, flow 
meter bag, low-flow sliowerliead, and refiigerator tlierinoineter card. 

ENERGY §TAR@ New Homes: This program produces long-term electric energy savings by 
encouraging tlie coiistriictioii of single-family homes and duplexes to meet tlie ENERGY STAR National 
Perforiiiaiice Path efficiency standard. Tlie program would identify and recruit key builders wlio do not 
consistently (or seldom) build homes to meet tlie ENERGY STAR standard. Builders wlio choose to 
participate in  tlie program would gain access to cash-back incentives designed to cover approximately 
.30% of the cost to upgrade and certify each home. Guidance for design and construction of high- 
efficiency homes also would be provided. 

Residential Demand Response: This includes a Direct Load Control (DL,C) Program to residential 
ciistoniers with central air conditioners, electric resistance Iieat or electric water heaters. 

Administrative costs in  this study are all costs for a given program aside from customer incentives: planning, 
inarltetirig and sales, business process administration such as rebate processing, and evaluation, measurement, and 
verification. General overhead costs such as general DSM department overheads, general educatioidtraining and 
pilot program funding are estimated separately froin specific programs, but are included in the overall portfolio 
benefit-cost analysis. 
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Prescriptive Incentive: This program generates energy savings for all business ciistoiners through tlie 
promotion of high-efficiency standardized eqiiipment iiot requiring substantial engiiieering. Three 
primary objectives would focus on increasing: market share, iiistallation rates, and operating efficiency. 
Incentives typically ranging from 20% to SO% of tlie iiicremental cost to piircliase energy efficient 
products would be offered to customers. 

Custom: This program assists larger coiniiiercial and industrial customers with tlie analysis and selectioii 
of high-efficiency equipment or processes iiot covered under tlie Prescriptive Incentive program. Tlie 
program approach would identify inore complex energy savings projects, provide economic analysis and 
aid in tlie completioii of the incentive application. Incentives would be based on energy savings on a per 
kWli and per ItW basis for installed measures. 

C&P New Construction: This provides design assistance to tlie architects aiid engineers that are 
designing new buildings. Tlie key design assistance tool is building simulation modeling of inore efficient 
building designs. Provide incentives to new facility owners for the installation of high-efficiency lighting, 
HVAC, building envelope, refrigeration and other equipment and controls. Provide a marketing 
inecliaiiisin for architects and engineers to promote eiiergy efficient iiew buildings and equipment to end 
iisers. 

C&I Demand Response: The program iiicliides a Direct Load Control (DLC) Program to noli-residential 
customers with packaged air conditioning, electric resistance heat or electric water heaters, specifically 
targeting sinall C&I customers. 

General Energy Education: Grade 4‘”-8‘” Energy Education for Eleinentary Education Classrooms. Tlie 
prograin intent is to influence students and their families to take actions that can reduce their lioiiie energy 
iise and increase efficiency. Tlie iinpleinentatioii contractor would work directly with tlie West Virginia 
Department of Ediication to introduce tlie program to scliools throughout the State. All educational 
materials and take-home efficiency kits will be free of charge to tlie scliools. 

Training: Tlie program coordinates tlie coiisuiiier and C&I training programs offered, or supported, by 
tlie utility. Tliese programs would be APCo West Virginia sponsored aiid draw fiom corporate account 
managers aiid marketing departments. Initial trainings would likely work with coiniiiercial and municipal 
building engineers (such as tlie Building Operator Certification training) as well as coiisiiiner HVAC and 
weatherization contractors. Tlie goal would be to broaden APCo West Virginia’s reach to its customers 
and to provide assistance for customers seeking higher efficiency trained contractors. 

New PiIots/Enierging Technology: Tlie program objective is to identify and learn inore about iiew 
energy efficient teclinologies to capture additional electric energy savings. There are iiiiiiierous pilot 
program potentials addressing residential energy use. Initially tlie program would focus on proven 
program that capture significant energy savings. Later other innovative tecliiiologies, including solid 
state ligliting, plug load and consumer electronics, could be explored. 

Tlie program plans below greater detail on tlie prograins siiininarized above according to: 

e Objectives 

Q Target Markets 
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Duration 

Description 

Iiicentive Strategy 

Eligible ineastires 

Implementation Strategy 

Marketing Strategy 

Milestones 

EM&V Strategy 

APCo West Virginia Administrative Requirements 

Budget 

Savings Targets 

Benefit-cost Test Results 
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Under the portfolio developed, a total $1 28 million (2009$) would be invested on energy efficiency 
program during calendar years 2009 to 20 13, assuming all programs within the suggested portfolio could 
be implemented expeditiously. The division of targeted efficiency program investinelit between 
residential and business customers is cominensurate with the relative contribution to tlie DSM poi-tfolio. 

The plan maximizes the ainoiiiit of program fiinds that go directly to custoiiiers through rebates and 
incentives, training and technical assistance, and ciistoiner and trade ally education. This poi-tfolio also 
tales into account tlie realities of prograin start-up costs and funds needed to adequately plan, develop, 
deliver, and evaliiate quality programs. The balaiice of the expenditures would be applied to program 
administration’ including staffing. 

Customer incentive levels and other program elements woiild be reviewed and modified on an annual 
basis to reflect changes in inarket conditions or impleinentation processes in order to maximize cost- 
effective savings. 

Administrative costs in this study are all costs for a given program aside fioiii customer incentives: planning, 
marketing and sales, business process administration such as rebate processing, and evaluation, measurement, and 
verification. General overhead costs such as general DSM department overheads, general education/trainitig, and 
pilot program funding are estimated separately from specific programs, but are included in the overall portfolio 
benefit-cost analysis. 
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Table 5-A shows the ovesall estimated electric savings goals as percent of sales. 

Energy Savings (GWh) ( I )  18.7 29.9 40 2 42.6 49 7 I81 2 

0.64% 0.68% 0.78% % of Total Sector Loss- 0.30% 0.48% 
Ad,jiisted Sales 

13.5 Winter Deliland Savings 
t M W  (1 )  

15.2 17.7 23.8 81.7 

0.87% 1.01% 1.34% % of Total Sector Loss- o.6.7% o.77% 
Adjusted Sales 

Total Cost (2009$ million) (2) 
$4.8 $6.1 $7.7 $9.9 $12.7 $41 “3 

Business Sector 2009 2010 2011 2012 2013 2009- 
(incren1ent;il ;innual net savings ;it 2013 

generator) Total 

Energy Savings (GWh) (1 )  39.1 53.1 68.0 72 9 92.2 325.3 

% Savings of Sector Sales 0.29% 0.40% 0.51% 0.54% 0.68% 

15.6 16.8 16.6 20 2 82.8 Winter Demand Savings 3.6 
tMW) (1 )  

% Savings of Sector Sales 0.95% 1.08% 1.16% 1.14% 1.38% 

Total Cost (2009$ million) 
$7.9 $10.3 $12.9 $16.8 $22.6 $70.5 

Total 2009 2010 201 1 2012 2013 2009- 
2013 

generator) Totit1 
(incrcment;rl annu;il net savings ;it 

Energy Savings (GWli) ( I )  57.8 83.0 I a8.2 11 5.5 141.9 506.4 

% Savings of Sector Sales 0.29% 0.42% 0.55% 0.59% 0.72% 

29.1 Winter Demand Savings 25.2 
t M W  ( 1 )  

32.0 34.2 44.0 164.5 

YO Savings of Total Sales 0.79% 0.91% 1 .00% 1.06% 1.36% 

Total Cost (2009$ inillion) 
$12.8 $16.4 $20.6 $26.7 $35 3 $111.9 

Other Costs (2009$ million) (2) $3.0 $3.2 $3.0 $3.2 $3.8 $16.3 

Portfolio Total Investment 
(2009s) $15.8 $19.6 $23.6 $29.9 $39.1 $128.2 
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Table 5-1 Notes: 
(1) Savings are not projected for Low Incollie Energy Conservation Kits. APCo West Virginia W O L I I ~  also conduct 
program evaluation and other essential program support functions, such as compliance and reporting, database 
management, contracting and payables and portfolio cost-benefit analysis. 

(2) Other Costs include support and other services, including: APCo West Virginia DSM Department, General 
Education/Training/Media, Low Income Energy Conservation Kits, and Pilot Program F~iiid. 

On behalf of APCo West Virginia, Suininit Blue has estimated the energy savings, costs and net benefits 
associated with each of the programs included in the proposed portfolio of programs. The following section 
presents the benefit-cost results. 

efi sts 

As shown in Table 5-B, there are five major benefit-cost tests commonly utilized in the energy efficiency 
industry, each of which addresses different perspectives. Regardless of which perspective is used, benefit- 
cost ratios greater than or equal lo 1.0 ale considered beneficial. While varioirs perspectives are often referred 
to as tests, the following list of criteria demonstrates that decisions on program developinent go beyond a 
padfai l  test. 
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1’:irticip:int ‘I’& k i t e  1iiip;ict l’otiil I<esoiirce Pro:r:im ,\tliiiiiiistr:itor Socict:iI ’l’cst 
Cost l e s t  

(Utility ‘lest) 
h1r;isiirc ‘lest Cost l e s t  

BENEFITS: 

X Redtictioil i i i  Customer’s 
Utility Bill 

Incentive Paid by 

Adiniiiistralor 
Utility/Prograiii X 

Any Tax Credit Received X 

Avoided Stipply Costs 

Avoided Participant 
Costs 

Participant Payment to 
11 ti lity (if any) 

Exteriial Benefits 

X 

cos?-s: 
Utility Adinin Costs 

Participant Costs X 

X 

X 

X X 

X 

X 

X 

X 

X 

X 

X 

X X 

X 

Incentive Costs X 

External Costs X 

Lost Reveilties X 

Summit Blue evaluated the cost-effectiveness of the measures, programs and overall portfolio based on 
tlie following standard tests: 

The Utility System Resource Cost Test (‘YJCT”, also referred to as the Prograni Adiiiiiiistrator Test) 
ineastires the net beiiefits of a demand-side management (“DSM”) program as a resource option based on the 
costs and beiiefits incurred by the utility (including incentive costs) and excluding any net costs incurred by 
the customer participating in the efficiency program. Tlie benefits are the avoided supply costs of energy and 
demand, the reduction in transmission, distribution, generation and capacity valued at marginal costs for tlie 
periods when there is a load reduction. Tlie costs are the program costs incurred by the utility, tlie incentives 
paid to tlie customers, and the iiicreased supply costs for the periods in which load is increased. 

The Total Resource Cost Test (“TRC”) is a test that iiieasures the total net resource expenditures of a 
DSM program from the point of view of the utility and its ratepayers. Resoiirce costs include changes in 
siipply and pai-ticipant costs. A DSM program, which passes the TRC test (Le., a ratio greater than 1.0) is 
viewed as beneficial to the utility and its customers because tlie savings in electric costs outweigh the 
DSM costs incurred by the utility and its customers. 

The Participant Cost Test (“PCT”) illustrates tlie relative magnitude of net benefits that go to 
participants compared to net benefits acliieved from other perspectives. While called a “participant” 
perspective, it is not necessarily a perspective indicating whether customers participate. Tlie implied 
discount rate can vary substaiitially between customers. More importantly, many customers do not even 
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know what a present- value benefit-cost analysis is let alone feel confident in  malting decisions based on 
it. Coiiseqitently, a simple payback (years) net of iiicetitive has been shown to provide fiii-tlier guidance 011 
customer participation. Tlie benefits derived from this test reflect reductions in a c~istoiiier~s bill and 
energy costs plus any incentives received from tlie utility or third parties, and any tax credit. Savings are 
based on gross revenues. Costs are based on out-of-pocket expenses from participating in a program, plus 
aiiy increases in the customer’s utility bill(s). 

The Rate Impact Measure (“RIM”) Test ineasiires tlie change in utility energy rates resiiltiiig from 
changes in revenues and operating costs. Tlie higher the RIM test, tlie less impact there is on increasing 
energy rates. While the RIM results provide a guide as to which technology has more inipact on rates, 
geiierally it is not considered a pasdfail test. instead, tlie amount of rate impact is iisually considered at a 
policy level. The policy level decision is wlietlier tlie entire portfolio’s impact on rates is so detriinental 
tliat some net benefits liave to be forgone. 

As detailed in Table 5-C, tlie 2009-2013 DSM portfolio of prograins passes the total resource cost test with a 
ratio of 2.2. 

Products 2.3 3.4 6.3 0.5 

Recycling 1 .0 0.9 na 0.0 

Retrofit 2.4 3.6 3.6 0.9 

Low Income 2.4 3.6 3.9 0.8 

New Construction 2.4 3.7 6.8 0.5 

Demand Response 1 .5 4.2 1 .5 1.1 

Consumer Sector Total 2.3 3.6 4.0 0.7 
Business Sector Total Resource Utility Participant Rate Impact 

Cost Test Cost Test Cost Test Measure Test 
(TRC) (UCV (PCT) (RIM) 

Prescriptive 2.2 3.5 3.3 0.8 

Custo111 1 .G 2.3 3.5 0.6 

New Construction 1.4 2.2 2.8 0.6 

Demand Response 1 .G 2.3 0.7 2.0 

Business Sector Total 1.9 2.9 2.9 0.8 

PORTFOLIO TOTAL 2.16 3.30 3.86 0.73 
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Tlie Suiiiiiiit Blue Resource Assessment Model SB-RAM is a model based on the integration of DSM 
iiieasiire iiiipacts and costs, utility customer cliaracteristics, utility load forecasts, and utility avoided costs 
and rate schedules. Tlie model utilizes a “bottom-up” approach in that tlie starting points are tlie study 
area building stocks and equipment saturation estimates, forecasts of building stock decay and new 
construction, DSM technology data, past DSM program accoiiiplisliineiits, and decision malter variables 
tliat help drive tlie iiiarlcet potential scenarios. 

Tlie baseline estimates of building stocks and eqiiipinent saturations came from tlie results of tlie on-site 
audits conducted by Suiiiiiiit Blue. SB-RAM also used tlie electricity forecast, avoided cost forecast, and 
electricity prices as described in Chapter 5, above. 

SB-RAM estimates technical, economic, and achievable DSM resoiirce potential as defined below: 

0 Technical DSM potential describes tlie amount of DSM savings that could be achieved, not 
considering economic and inarltet barriers, by customers installing DSM measures. Technical 
potential is calculated as tlie product of tlie DSM measures’ savings per unit, the quantity of 
applicable equipment in each facility, the number of facilities in a utility’s service area, and 100% 
- tlie measure’s current marltet saturation. Technical potential estimates include DSM ineastires 
that may not be cost effective, and technical potential does not consider market barriers, such as 
ciistoiner’s lack of awareness of DSM measures. Therefore, technical DSM potential estimates do 
iiot provide a realistic basis for setting DSM program goals. 

0 Economic DSM potential describes the amount of techiiical DSM potential that is “cost- 
effective,” as defined by tlie results of tlie TRC test (or other preferred cost effectiveness test). 
The program benefits for tlie TRC test iiiclude tlie avoided costs of generation, transmission, and 
distribution investments and avoided fuel costs due to tlie energy conserved by tlie DSM 
programs. Tlie costs for tlie TRC test are tlie DSM iiieasiire costs, plus tlie DSM prograin 
administration costs. The TRC test does iiot consider economic or iiiarltet barriers to ciistoiners 
installing DSM measures. 

Achievable DSM market potential estiiiiates tlie amount of DSM potential that could be 
captured by realistic DSM program that iiicliide cost effective DSM inemires over tlie forecast 
period covered by this DSM potential analysis. Achievable DSM potential caii vary with DSM 
program parameters, such as tlie magnitude of rebates or inceiitives offered to customers for 
installing DSM measures; therefore inaiiy different scenarios can be modeled. 

0 

Within tlie acliievable DSM potential assessment, tlie individual measures are modeled by expected type 
oC DSM program design. Three different program design options are included i n  SB-RAM. 

Replace on Burnout (“ROB”) means tliat a DSM measure is not iiiipleiiieiited until tlie existing 
tecliiiology it is replacing fails. An example would be an energy efficient clothes washer being 
purchased after tlie failure of tlie existing clothes washer. 

0 

0 Retrofit (“RET”) means that the DSM iiieasiire could be iiiipleineiited immediately. For 
instance, installing a low flow showerliead is usually iinpleineiited before an existing shower head 
fails. Replacing incatidescent lamps may be a ROB, but can be treated as a RET, because of tlie 
relatively short lifetime for incandescent bulbs. 
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a New Construction (“New”) ineans iiieasures that are installed at the time of new construction. 
Baseline technologies may be different in the new construction market, and implementation costs 
are often different due to tlie different tecliiiologies, either the energy efficient or base technology. 

s 

SB-RAM employs several financial tests, including the cost effectiveiiess tests described in Chapter 5:  
the TRC, PAC, participant, and RIM tests. 

er ack 

The decisioii model of SB-RAM includes simple customer payback as part of its analysis. The calculatioii 
takes ineasure cost less the incentive received and divides it by first year energy bill savings. 

DSM supply curves are based on the DSM iiieasure cost per ItWh, levelized over the lifetime of the 
iiieasure. It is calculated by multiplying DSM measure costs by the Capital Recovery Factor (“CRF”), 
then dividing by the first year kWh savings. 

isc at 

There is a time value of money because money spent in the fiiture does not have the same value as money 
spent today. This time value is represented by a discount rate (analogous to an interest rate). Economic 
equations use the discount rate to convert all costs and benefits to a “present value” for coiiiparing alternative 
costs and benefits. Suiiiinit Blue used a uniform discount rate of 8.1% for both energy efficiency programs 
and supply side resources. 

a s 

DSM avoided cost benefits fall into two categories, avoided capacity benefits, and avoided energy costs. 
Avoided capacity benefits are the benefits derived from deferring the need to build new generating plants 
in the future. Avoided capacity values were based on APCo West Virginia projections of future power 
plant costs coiisidering expected level of capacity available over future years, and the costs of that 
capacity. 

s 10 inis I 

Each program’s administration, iiii1.7leineiitatioii, and direct costs were allocated to the technologies delivered 
by the program in the ratio of the incentive investment to the total incentive investinent for the program. The 
result is that individual technology beiiefit/cost ratios can appear low simply because administration or 
implementation costs have been allocated to the technology beyond the specific technology costs. On the one 
hand, this allocation helps ensure the overall cost-effectiveness of a program by guiding selection of 
technologies with sufficient benefits to support program delivery costs. This still allows technologies with a 

l o  Administrative costs in this study are all costs for a given prograni aside froin custoiner incentives: planning, 
marketing and sales, business process administration such as rebate processing, and evaluation, measurement, and 
verification. General overhead costs such as general DSM department overheads, general education/training, and 
pilot program funding are estimated separately f?om specific programs, but are included in the overall portfolio 
benefit-cost analysis. 
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benefit-cost ratio less than 1 .O to be included as needed to meet other goals in addition to portfolio cost- 
effectiveness requirements. APCo West Virginia support services that are not specific to individual prograins 
are added as costs at the portfolio level for all programs. 

Program development involves tlie selection of technologies to iiiclude in a program, estimates of 
participation levels and estimates of prograin costs. It is obviously necessary for a portfolio of programs to be 
cost-effective. However, tliere are multiple and often contradictory perspectives 011 cost effectiveness. 
Alternative perspectives are described below. The primary cost-effectiveness perspective in tlie portfolio is 
tlie total resoiirce cost test perspective. Fortunately, it is possible to achieve required cost-effectiveness at a 
portfolio level wliile also considering other iiiipoi-tant criteria. The following criteria also were considered in 
developing programs: 

Achieving more benefits net of cost is a Iiigher priority tlian a high benefit-cost ratio. 

The portfolio must provide opportiinities for specific customer sectors to participate. 

Long term contribution of a technology is important to program success and to future cost 
reductions. 

Consideration of different benefit-cost perspectives is necessary. 

0 

e 

0 
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Preliminary program plans represent an interim step between the measure-specific number produced by 
tlie DSM potential analysis and tlie detailed plans needed to iiiipleinent the programs. The plans 
developed for this study are based on best-practice program, with tlie concepts outlined in a strategic 
iiiaiiiier. The plans are proposed as guidelines for more detailed program planning; they are not intended 
to be operational per se. The intent of the portfolio presented here is to provide a sense of scope and scale 
and to convey the general scliedule and resoiirces needed to quickly gain a foothold in the various inarltets 
in which the programs will operate. 

The perforinaiice targets of tlie program plans are based oii normal economic conditions and the ability to 
overcoiiie a variety of market barriers and perceived risks customers have regarding energy efficiency 
iinproveinents and load management. Problems commonly encountered that affect delivery may occur 
and dampen program performance and include a variety of real and perceived risks in iindertalting 
efficiency improvements or participating in load management programs: 

o 

e 

e 

Reliability of the efficiency improvement, whether real or perceived 

Fit with existing facilities and processes 

Return 011 investment and cadi flow effects compared to other financial and operating priorities 

IJnfamiliarity with the technology leading to iioii-l.’articipatioii 

Availability of funds or credit to purchase tlie iiiiprovement 

Concern about occupant coinfort and other aesthetics 

Q 

e 

Overall, a portfolio that covers a broad range of demographic, business, facility, and end-use marltets is 
presented: 

op Coininercial & Industrial 

o Prescriptive Incentive Program: Covers a variety of standardized equipment types not 
requiring substantial engineering. 

Custom Program: Covers specialized efficiency improvement prqjects not covered by the 
Prescriptive Program. 

New Construction Program: Provides facility design assistance to capture long-term 
architectural and facility systems efficiency opportiinities. 

Direct Load Control Program: Offers financial incentives to custoiners with qiialifying 
pacltaged air conditioning (for suininer load cycling via sinart thermostats) and winter 
electric space and water heating load cycling. 

o 

o 

o 

0 Residential 

o Home Retrofit Prograin: Home energy audit and follow-up insulation, lighting and 
heating systeiii retrofits. 

New Construction Program: Incentives and guidance for design and construction of high- 
efficiency homes. 

o 
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RefrigeratodFreezer Recycling Program: Incentives to remove working units from 
service and fiilly recycle their materials. 

Residential Efficient Products Program: Incentives to purchase a variety of standardized 
equipment types not requiring substantial engineering. 

Residential Low Income Program: Free-of-charge services and products to improve the 
electric efficiency of qiialifyiiig low-income customers. 

Residential Direct Load Control Program: Offers financial incentives to customers with 
central air conditioners (for siiiiimer load cycling via sinart tliermostats) and winter 
electric space and water heating load cycling. 

The preliminary plans below provide: 

b) 

b) 

0 

0 

0 

0 

0 

0 

Q 

0 

0 

0 

0 

Q 

Objectives 

Target markets 

Goals and objectives 

Diirat ion 

Description 

Incentive strategy 

Eligible iiieasiires 

Imp 1 em entati on strategy 

Marketing strategy 

Milestones 

Adin ini st rat ive reqiii rem eiits 

Budget 

Savings targets 

Benefit-cost test results 
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Residential Efficient Products 

Produce long-term electric energy savings in the residential sector by increasing tlie market share of high- 
efficiency lighting products, home appliances sold tlirougli retail sales channels, and promoting tlie 
purchase and installation of HVAC and domestic hot water heating equipment. 

Lighting: Residential customers pnrchasing light bulbs and fixtures through retail sales channels. 
Residential rental property owiiers and customers living in rental properties also would be eligible to 
purchase efficient lighting products, as well as small coininercial customers. 

Appliances: Customers in tlie market for new refrigerators and freezers. Residential rental property 
owners would be eligible as well. 

As new teclinology and/or proven program design options (e.g., lift-based incentive) becoine available, 
tlie program may target the purchase of other Iiigli-efficiency appliances and/or coiisiiiiier electronics. At 
this time however, options are limited to tlie aforementioned products due to economic coilsiderations 
(Le“, baseline market share is already high or the difference in coiisiiiiiptioii between tlie baseline aiid 
“higli efficiency” does not warrant attention by tlie program). 

AC and Domestic Hot Water: Customers installing new evaporative coolers and geothermal heat 
pumps in single-family homes and multifainily dwellings of three itnits or less would be eligible for 
incentives. Residential custoiners installing new water heating equipment would be eligible, both in tlie 
replacement market (tlirougli plumbing contractors as well as the Do-it-Yourself retail channel) aiid the 
new construction market (through contractors). 

Tlie Efficient Products Program would be an ongoing element of tlie prograin portfolio. 

Lighting: The Efficient Products Program would provide incentives atid niarketing support through 
retailers to build market share and usage of ENERGY STAR@ lighting products. Tlie program targets the 
purchase of lighting products through in-store proiiiotioii as well as special sales events. Customer 
incentives facilitate tlie increased purchase of Iiigli-efficiency products while in-store signage, sales 
associate training and support makes provider participation easier. Tlie prograin would also provide 
convenient recycling for CFLs at local retailers. 

Appliances: Tlie program would use a retail cliannel-based strategy to influence the purchase of high 
efficiency appliances and electronics. Since appliance standards and tlie market sliare of Iiigli-efficiency 
appliances are gradually increasing, qualifying models would be specified and marketing will be targeted. 
Tlie program initially provides incentives to custoiners encornaging p~ircliasing high-efficiency 
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Residential Efficient Products 

refrigerators and freezer. I n  future years, tlie program may target otlier cost-effective options for high- 
efficiency appliances and electronics. 

HVAC and Domestic Hot Water: Tlie program would affect tlie piircliase and installation of evaporative 
coolers and geotlierinal heat puinps tlirougli a coinbination of market push and pull strategies that 
stimulate deiiiand while simultaneously increasing iiiarltet provider investment in  stocking and promoting 
high efficiency products. Tlie program would work through two distinct iiiarket channels - plumbing 
contractors and tlie retail Do-it-Yourself stores. 

nce rat 

Several iiicentive strategies could be employed to address current market conditions: 

C‘FL Madidowis: The markdown approach would be the primary driver of volume witliin the lighting 
program. With a marltdown approach, APCo West Virginia would reimburse select retailers for 
discounting tlie cost of CFLs or otlier products by a specified dollar amount per unit during special 
limited term promotions. Tlie qualifying product would be listed at a lower retail price 011 store shelves or 
marked down automatically at tlie register. At tlie end of every month, the retailer provides a point of sale 
report and would be reimbursed for tlie discount provided on each unit that they sold. This strategy 
eliinitiates costs associated with mail-in rebate f~ilfillment, printing claim forins and setting up store 
locations, and is very cost-effective if APCo West Virginia can capitalize on economies of scale by 
coordinating proiiiotions with neighboring utilities. Volume woiild be controlled by allocating a specific 
number of CFLs that each retailer inay discount, in advance of tlie proiiiotioii, and by offering discounts 
on a “while supplies last” basis. 

Markdown promotions ideally should be arranged with retailers six months in advance to accommodate 
their iiiarlteting plans atid allow sufficient time to procure product. APCo West Virginia dollars may be 
leveraged tlirougli a request for proposal (RFP) process to gain retailer and man~ifaclurer contributions of 
financial and logistical support for promotions. For example, retailers may be asked to bid on access to 
APCo markdown dollars based on how much they are willing to further reduce prices below normal retail 
rates or manufacturer offers to dispatch field representative to stores to stock shelves and train sales 
associates. Retailers iiiust provide shipping docuinentation showing that the store received a specified 
number of units and monthly point of sale report showing the number of units sold. 

Liglitiiig Fixfirre arid Ceding Fori Marlirlotuns: Similar to tlie CFL markdown model, the program 
would work with retailers to provide a discount on select ENERGY STAR products at the point of sale. 

LED WolirIo-y Liglits Markdown: Similar to tlie CFL, fixture, and fan markdown promotion, tlie prograin 
would work with retailers to provide a discount 011 select products at tlie point of sale. 

CFL Coupons: This incentive strategy would provide instant-rebate coupons 011 ENERGY STAR 
qualified CFLs at participating retailers who are unable to provide point of sale data in co~iju~ictioii with 
markdown style promotions. A quantity restriction of twelve (1 2) CFLs per residential custoiiier per year 
will be imposed to help maximize installation rates and a limit of 24 CFLs per coininercial customer per 
year. Customers desiring more than the specified liiiiit will be encouraged to call tlie program, explain 
their circumstance, and seek permission. Special bonus incentives may be offered for tlie purchase of CFL 
iiiultipaclcs (e.g., 4-paclc, 6-pack). 
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Residential Efficient Products 

Liglttiizg Fi-~tirre mid Ceiliiig Fair Coiipoizs: Customers could utilize instant rebate coupons available 
fiom retailers wlio are unable to provide point of sale data iii coiijiiiiction with marldown promotions. 

LED Holirkcy Liglzts Coirpoiis: Instant rebate coupoiis would be available in stores that may be used to 
claim cash-back incentives fkom retailers wlio are unable to accommodate tlie reqiiireiiieiits of markdown 
style promotions. This incentive strategy would only be available during tlie holiday season each year atid 
should be considered a piiblic relations activity as this product will not generate significant energy 
savings. 

Pilot Prograitz iviflt Liglitiizg Sltowrooirzs: Program field representatives would work with several 
lighting showrooms by providing training support and a salesperson incentive to promote tlie sale and 
iiistallation of ENERGY STAR fixtures. 

Lift-based Iizceiztive: Although tlie incentive strategies outlined liere a s s m e  a transfer payment to the 
retailer or customer based oii a dollar amount per every unit purchased, APCo West Virginia may 
consider iiioving to a lift-based incentive strategy in future years. With a lift based incentive strategy 
APCo would work with retailers to establish baseline inarltet share for eligible products and negotiate an 
iiiceiitive for every unit sold above tlie baseline. Tlie objective is to maximize tlie net to gross (savings) 
ratio by providing a greater incentive for tlie retailer to increase tlie share of targeted products they sell 
each year as those below tlie baseline may be considered largely fkee-riders. This approach is being tested 
by otlier utilities and iinpleinentation contractors in the country. APCo West Virginia may want to follow 
tlie results of these pilots and revisit this iiiceiitive strategy within one to two years, depending on tlie 
results of pilot efforts. 

HVAC AND DOMESTIC HOT WATER 

HVAC contractors would be able to apply tlie appropriate incentive to tlie ciistoiiier invoice and siibinit to 
APCo West Virginia for reimburseinelit or tlie customer may siibinit a mail-in rebate application. I n  
addition, tlie incentive design may employ a sinaller additional incentive (e.g., $25 to $SO/unit) directly to 
tlie HVAC contractor to fiirther elicit program participation if necessary. 

Mail-in incentive applications would be available at point-of-sale in retail stores that sell qualifying water 
heaters for tlie Do-it-Yourself market. Plumbing contractors would be able to apply tlie appropriate 
incentive to tlie customer invoice and siibinit to APCo West Virginia for reimbursement or tlie customer 
may subinit a mail-in rebate application. 

A $SO incentive would be paid to retailers or contractors wlio apply tlie iiicentive to tlie customer’s 
invoice. This incentive would serve as additional motivation for inarltet providers to stock eligible 
products and to furtlier reduce tlie first cost birrdeli on tlie customer. Tlie incentive would be paid to tlie 
vendor (Le., contractor or retailer) not tlie salesperson, which is necessary to avoid time-consuming 
efforts to seciire marltet provider agreement to offer incentives to salespeople. Tlie vendor may choose to 
pass tlie incentive on to their salespeople. 

Tlie measures listed below have been specified for planning purposes. APCo West Virginia would revise 
eligible ineasiires as iieeded in accordance with current market conditions, technology development, 
EM&V results, and program iinpleinentation experience. Within tlie program period of this plan, it is 
likely that LED bulbs technology will continue to improve and become more cost-effective, as 
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replacement for incandescent or CFL, and promoted in tlie future. Currently, it is premature to forecast a 
start date. 

Note that tlie CFL incentive amount listed below is an average. Incentive aiiiouiits offered in coiijiiiiction 
with inarltdowii promotions may vary based oii agreements negotiated with retailers. 

Measures addressed could include: 
e CFL Lamp (average values) 
Q CFL Fixture 
e 

0 LED Holiday Lights 
Ceiling Fan w/ CFL Lamp Kit 

Refrigerator 
Q Freezer 
0 Electric Hot Water Heater 
e Whole House Evaporative Cooler 
Q Geotlierinal Heat PLunp 

Lighting - Key Elements 

Retcriler/nian ii factiirer recrii itnteitt . for niarliclo W I I  coiilyoit ert t : A PCo We st Vi rg i 11 i a’ s i in pl em en t at i 011 

contractor would issue an RFP to solicit retailer/iiiaiiufacturer participation for tlie inarltdowii coiiiponent 
of tlie program. The RFP would specify program requirements such as product specifications, 
perfoimance criteria, product stocltiiig objectives, data sharing requirements, and tlie option of 
participating in tlie bulb-recycling coinpoiieiit of tlie program. I n  addition, it would provide tlie points on 
which retailers and tlieir manufacturer pai-tiiers may compete for access to tlie prograins iiicluding 
finaiicial and I ogis t i cal support. 

It is important to note that marltdown promotions may be arranged with “big box” retailers through 
central corporate offices wliile retailers with francliise based business models (e.g., Ace Hardware and 
True Value) may require tlie additional step of contacting individnal store locations to secure tlieir 
participation. In the case of franchise retailers, APCo West Virginia may work tlirougli corporate offices 
to make a product available and to communicate tlie availability of tlie program to individual stores, but 
iiidepeiidently-owiied and operated stores often need additional contact to ensure follow tlirougli. 

Retailer recruitment, ecliicatiori aitcl oiitrecrcli: APCo West Virginia implementation contractor would 
utilize field representatives to recruit retailers for participation in both tlie instant rebate and marltdown 
components of the program as well as special turn-in events and pilot projects. Field representatives 
would iiiaiiitain regular contact with participating retailers to eiisure tlie following: 
(1) Retail sales staff are informed about tlie program offering, rebate process, and benefits of qualifying 

(2) Retailers have an adequate supply of program marketing inaterials and coupons. 
( 3 )  Point-of-purcliase displays are visible and qualifying products are stocked in accordance with retailer 

(4) Retailers coiiceriis and issues are addressed promptly. 

products. 

commitinents. 
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(5) Retailers are informed well in  advance of plaiined promotional activities and cooperative advertising 
opportunities. 

Iriceiitive processing: APCo West Virgi ilia’ s iin plementat ion coiit ractor would manage prompt 
processiiig of retailedcustomer incentive payments. As prompt incentive payinelit is essential to 
retailer/customer satisfaction, the iinplernentation contractor would establish protocols that expedite 
payment. 

CFL Bid0 recycling: APCo West Virginia’s implementation contractor would deploy recycling bins for 
CFL bulb collection at all participating retailers. These bins may be purchased in conjunction with a 
turnltey service that allows the retailer to mail a full bin to tlie recycling company and receive an empty 
bin in return. Retailers would be given training on proper sealing, labeling, and traiisportation for the bins. 

Iiiipleinentatioii-related administrative requireinents would be haiidled by a third party implementation 
contractor, selected through a competitive bid process. The itnplementation contractor would be 
responsible for: 

Retailer/inaniifacturer recruitment, negotiation, and support 
Field services 
Marketing strategy 
Recommending content for marltetiiig inaterials and advertising 
Management of bulb recycling 
Rebate processing 
Data tracking and reporting 
Budget tracking and reporting 
Contact (call) center services 
Customer satisfaction/Probleiii resolution 
Measurement and verification 

Appliances - Key Elements 

Retailer recruitment, ediiccctioii arid outreach. APCo West Virginia’s implenientation contractor would 
utilize field representatives to facilitate the recruitment of participating retailers. Tlie field representatives 
would maintain regular contact with participating retailers to ensure the following: 
( I )  Retail sales staff are informed about the prograin offerings, rebate application process, and benefits of 

(2) Sufficient host retailer(s) are recruited for the special turn-in events to meet the program’s unit goal. 
ENERGY STAR qualifying products. 

Depending on the level of interest among retailers, it is expected that events would be scheduled with 
5-1 0 retailers i n  various locatioiis throughout the service territory. 

(’3) Retailers have an adequate supply of program marltetiiig inaterials and application forins. 
(4) Recycling services are provided to retailers and m e t  their needs. 
( 5 )  Point-of-purchase displays are visible and qualifying products are stocked in accordance with retailer 

(6) Retailers coiiceriis and issues are addressed promptly. 
(7) Retailers are informed well in  advance of planned promotional activities and cooperative advertising 

commitments. 

opportunities. 
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Iiiceiitive coorrliiration anrlprocessing: APCo West Virginia’s implementation contractor would 
coordinate tlie delivery of rebate coupons and materials to participating retailers and will manage prompt 
processing of incentive payments. As prompt incentive payment is essential to retailer/ciistomer 
satisfaction, the iiiipleineiitatioii contractor would establish processes and procedures that expedite 
payment. 

Appliance tiirii-in arid recycliirg: APCo West Virginia’s iinpleiiieiitatioii contractor would work with all 
host retailer(s) to coordinate tlie logistics of tlie turn-in component of the promotion. Tlie contractor 
would also coordinate the collection, transportation and recycling of turned-in units through a private 
recycling firiii. 

Coorrliiratiorz witli tli e Rey?igerator/Freezer Recycling Program. APCo West Vir g i ii  i a’ s imp 1 em ent at i on 
contractor would coordinate all activity witli this program’s recycling coiltractor so that customers are 
aware that they can also have their older deliumidifiers/rooin air conditioners picked up at their Iioiiie if 
they have already scheduled an appointment for removal of a refrigerator/freezer. 

Strategies to limit free ridership and promote spillover include: 
0 Educatioiial messages in retail stores raise awareness of energy consumption on older appliances and 

encourage consideration of early replacement 

APCo West Virginia would iiiaiiage tlie developmiit and placeiiient of marketing inaterials for 
distribution by tlie impleinentation contractor. 

HVAC and Domestic Hot Water - Key Elements 

Contractor recruitnierrt, erlricatiorz and outreach. APCo West Virginia’s iniplementation contractor 
would utilize field representatives to facilitate tlie recruitment of HVAC and pluiiibing contractors and 
retail Do-it-Yourself stores to participate in tlie program. Tlie field representative would maintain regular 
contact with participating contractors to ensure tlie following: 
(1) All contractors/stores are informed about the program offering and incentive application process. 
(2) Contractors/stores have an adequate supply of program marketing inaterials and application forins. 
( 3 )  Qualifying equipment is readily stocked. 
(4) Contractors’/stores’ coiiceriis and issues are addressed promptly. 
( 5 )  Contractors/stores are informed of cooperative advertising oppoi-tunities. 

Applicatioiz processing: APCo West Virginia’s implementation contractor would coordinate processing 
of all rebate applicatioiis, verification of eligibility arid prompt delivery of rebate checks to 
contractors/customers. 

Strategies to limit free ridership and promote spillover include: 
0 

e 

e 

Iiiceiitives only for high-efficiency equipment 
Incentives set high enough to encourage purchases that wouldn’t have happened without tlie rebate 
Incentive claims must be submitted within 60 days of purchase 

eti 

Marketing activities related to tlie development and placement of collateral materials, advertising, inedia 
outreach, and public relations would be managed by APCo staff. 
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Lighting - Key Eleiiients 
e Point-of-purchase displays 
ca Cooperative advertising with retailers 
e 

e 

Direct consuiner marketing tlirougli APCo’s website and newsletter 
Mass-market advertising through bill inserts, radio, newspaper, and/or television 

The program would be marketed in-store through displays, signage, and other materials that would be 
developed in cooperation with participating retailers. Materials would einploy a strong consumer 
education component empliasiziiig tlie benefits of high-efficiency lighting products (e.g., lifetiiiie dollar 
savings, energy savings, longer life, safety, appropriate liglit quality, etc.). Marketing inaterials woiild 
leverage tlie ENERGY STAR Brand, which enjoys a high level of coiisiiiner recognition and favorable 
associations. 

Cooperative advertising support (e.g., APCo West Virginia pays 50% of the cost of advertising space 
dedicated to tlie program) woiild be offered to retailers as an incentive for them to promote tlie program. 
This is an important strategy as retailers best know their customers aiid cost-effective means of 
commiiiiicating with them. Terms for participation would require that advertisements include key product 
features and benefits and clearly commiinicate APCo West Virginia’s sponsorship of cash-back incentives 
through specified language and/or tlie we of tlie APCo’s logo. Cooperative advertising terms and 
conditions would also require pre-approval by tlie implementation contractor or APCo to eiisiire 
advei-tiseinents are consistent with tlie intent of tlie program and to ensure APCo’s Brand integrity. 

APCo would post inforination about tlie ongoing mail-in rebate offers and inarkdowii promotions on tlie 
coiiipaiiy’s website aiid in its newsletter. Advertising and other proinotioiial activities would refer 
customers to the webpage or toll free number for inore inforination on incentive offers, participating 
ret ai 1 ers , and product i ii  fo riii at i on. 

Bill inserts and inass inedia advertising developed and placed by APCo West Virginia would support 
spring and fall marltdown campaigns, with tlie bulk of volttine and therefore advertising targeted to the 
fall tiineframe. Bill inserts and inass media advertising (e.g. radio, print, and/or television) woiild be 
employed to promote tlie availability of APCo -sponsored discounts at participating retail locations. 
Because it would be necessary to target stores within APCo West Virginia’s service territory to minimize 
the participation of ineligible customers, inessaging would indicate discounts are available from 
participating retailers (e.g. participating Ace Hardware, Wal-Mart, and Target locations) and refer 
custoiners to a toll fiee number or tlie prograin webpage for a list of participating store locations. In 
addition to promoting tlie availability of financial incentives, advertising would promote the ley  features 
and benefits of targeted products, focusing primarily on CFLs. 

Appliances - Key Eleineiits 
Q 

Q 

Q Press releases 
Q In-store point-of-purchase displays 
0 Cooperative advertising with retailers 

Outside banners for turn-in events 

Annual inailing of packets iiicluding incentive claim forins and other collateral materials to retailers 
Direct consumer inarlteting tlirougli APCo’s website and newsletter bill insert 

Summit Blue Consulting, LLC 55 



I<PSC Case No. 2010-00095 
Commission Staff 1st Set of Data Requests 
Order Dated April 9,2010 
ltcm No. 3 
I’sge 65 of 382 

Residential Efficient Products 

All marlteting materials would carry a strong cotisuiner education message einpliasizing the benefits of 
high efficiency appliances and early replacelnetit with ENERGY STAR qualified tnodels (lifetime dollar 
savings, eiiergy savings, water savings, lower noise, etc.). Marketing materials would leverage tlie 
ENERGY STAR brand, which enjoys a high level of consumer recognition atid favorable associations. 

HVAC - Key Elemelits 
e Annual mailing of pacltets including incentive claim forins and other collateral materials to HVAC 

contractors 
Rebate applications and program infortnation available on-line 
Distribution of collateral inaterials to HVAC contractors tlirougli field representatives 
Direct consumer marlteting through APCo’s website and newsletter bill insert. 

Q 

Q 

Q 

e Press releases 
Q Mass media advertising 

I-IVAC equipinelit would be primarily marketed tlirougli local contractors, tlie most direct influencers of 
customer purchase decisions. Contractors would receive educational materials to share with tlieir 
customers through an initial mailing campaign, kick-off meetings, and in-person visits by trade allies. 
Furtlier, the program would employ a top down communication strategy involving the recruitment of 
HVAC equipment manufacturer and distributor representatives to support the program by passing 
inforimtion on to the contractors they serve. 

Tlie website would contain all iiecessary information about the program aiid incentive offers. Mass tiiedia 
advertising (e.g., print, radio, and television) would promote the availability of incentive offers along with 
the benefits associated with targeted products. 

Domestic Hot Water - Key Elements 
B Annual mailing of pacltets including incentive claiiii forms and other collateral inaterials to retailers 

and pluinbing contractors 
Distribution of collateral materials to retailers and contractors through field representatives 
Direct CoiisLitner marketing through APCo’s website and newsletter bill insert 

Q 

0 

e Press releases 
e Mass media advertising 

High efficiency water heating equipment would be marketed through two marltet channels: plumbitig 
contractors and retail Do-it-Yourself stores. Contractors and retailers would receive educational materials 
to share with tlieir customers. 

Tlie website would contain all necessary information about tlie program as well as a list of participating 
contractors. Press releases and inass media advertising would promote the availability of coiisutiiers 
incentives along with key benefits associated with targeted products. 
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DSM Plan Approval TBD 

Issue RFP to select retailer partners for fall campaign. 
Selection of Program Itnplementation Contractor. 

1 month 
3 months 

3 !h months 
5 months 
5 months 
5 months 
G months 
G months 
7 months 
7 months 
7 months 
9 Inonths 
I O  months 
I 1  months 

1 year 

Complete negotiations with retailer partners for fall inarkdown campaign 
Develop and distribute instant rebate coupon inaterials for ongoing use. 
Recruit and secure product orders froin independent retailers for fail campaign. 
Issue RFP to select retailer partners for winter LED holiday light campaign 
Cotnplete negotiations with retailer partners for holiday light campaign. 
Complete development of marketing materials and advertising for fall campaign. 
Distribution of marlteting materials to t etailers for fall campaign. 
Kick-off fall campaign; run on while-supplies- last basis. 
Issue RFP to select retailer partnets for spring markdown campaign 
LED holiday lighting campaign kick-off 
Complete negotiations with retailers fot spring campaign. 
Recruit and secure pioduct orders from independent retailers for fall campaign. 
Distribution of marketing inaterials to retailers for spring catnpaign. 
Kick-off spring camDaien. 13  months . - . I  

Appliaiice l’aslis ‘I‘imefrarne 

DSM Plan Approval 
Selection of Program Implementation Contractor 
Program planning and materials 

TBD 
3 months 
G tnontlis 
7 tnonths 

DSM Plan Approval TBD 

Selection of Program Implementation Contractor 
Prograin planning and inaterials 
Initial mailing of program materials to contractors. 
Telephone calls to targeted contractors to ensure they receive inaterials and to answer questions. 

3 months 
G months 
7 months 

7 !h inontlis 
7 !h months In person outreach to contractors begins. 

DSM Plan Approval 
Selection of Prograin Itnplernentation Contractor 
Program planning and materials 
Initial inailing of materials to retailers and contractors 
Follow-up telephone calls to contractors and retailers 
I n  person visits to retailers and contractors begins 

TBD 
3 months 
G months 
7 months 

7 !h months 
7 !h lnonths 
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All evaluation activities would be condiicted by a tliird party contractor selected through a coinpetitive 
bidding process. An integrated evaluation approach would be taken which includes: addressing evaluation 
at tlie onset of prograin design, collecting evaluation data as part of program administration, assessing and 
dociiineiiting baseline conditions, establishing tracking metrics, developing and refining deemed savings 
measure databases, as well as, conducting primary and secondary research as part of impact and process 
evaluations. 

Tlie process evaluation would be conducted during tlie first program year and then coordinated with 
follow-on iinpact evaluation work to be perforiiied once program-approved measures have been installed 
and operating for a sufficient time to enable a rolxist impact evaluation. Wherever it is possible, practical, 
and appropriate, evaliiatioii activities would be conducted in coiijuiictioii with otlier utilities and agencies 
in the State to share funding of studies and help ensure consistency. 

Self-report surveys with both participants and nonparticipants would be used to assess free 
riders/spillover as well as prograin delivery issues such ease of purchase and satisfaction of tlie products 
under norinal use conditions. These surveys would be enliaiiced by collecting market data and assessing 
trends. Interviews with program mangers, tlie implementation contractor aiid trade allies such as retailers 
woiild be conducted to assess tlie operational conditions of tlie program and to identify ways to improve 
tlie program. These surveys would be enhanced by collecting market data aiid assessing trends. 

Lighting: Tlie overall goal of tlie impact evaluation would be to validatdcalibrate the deemed savings 
values, verify installation and determine program cost-effectiveness. Primary impact inetrics are savings 
per iinit, program participants, net-to-gross ratio and program cost-effectiveness. Deemed savings would 
be determined by a literatiire and data review, analysis of program records and conducting a light logger 
study with a selected sample of participants. Primary research to assess tlie impact of variables such as 
baseline bulb conditions, CFL me and storage conditions, aiid location would also be conducted. 

Appliances: Tlie overall goal of the impact evaluation would be to validate/calibrate tlie deemed savings 
values, verify installation and determine program cost-effectiveness. Primary impact metrics are savings 
per iiiiit, program participants, net-to-gross ratio and program cost-effectiveness. Deeined savings woiild 
be deterinined by a literature aiid data review, analysis of prograin records and conducting research and 
analysis of a sample of appliances turiied in for recycling. 

HVAC: Tlie overall goal of tlie impact evaliiatioii would be to assess tlie degree of change in sales of 
more efficient HVAC equipment above what would have occurred in tlie market without tlie program, 
validatdcalibrate tlie deemed savings values, and determine program cost-effectiveness. Primary iinpact 
inetrics are increase i n  sales/penetration of more efficient HVAC equipment, savings per unit, program 
participants, net-to-gross ratio and program cost-effectiveness. 

A market practice baseline study of sales of Iiiglier efficiency HVAC equipment would be conducted and 
changes in sales of equipinent will be tracked by regular interviews with contractors. Estimates of deemed 
savings would be assessed through a literature and data review and field research of a sample of 
participants. 

eating: Tlie overall goal of the impact evaliiation would be to assess tlie energy savings for each 
type of water heating system and determine program cost-effectiveness. Priinaiy impact inetrics are 
savings per efficieiit system, program participants, net-to-gross ratio and program cost-effectiveness. 
Field research of a sample of participants and noli-participants would be conducted to determine the 
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impact of variables such as age and size of equipinent replaced, income levels, and number of ineiiibers of 
the household. This information would be inpiit to an econoiiietric/biIling analysis of a sample of 
participants and lion-participants to determine energy savings for tlie different types of water heating 
systeiiis. 

APCo West Virginia would be responsible for general adiiiinistrative oversight of the prograin portfolio. 
It is estimated lliat a 0.75 full-time equivalent (FTE) would be required for program oversight. Key 
oversight functions include: 

Recruitment, selection, and management of tlie implementatioii contractor(s) 
Coordination of marketing strategy/public relations among programs and market sectors 
Developinelit and placeiiient of marketing materials with input from tlie implementation contractor. 
Coordination of all educational services 

Recruitment, selection, and inanageinent of the evaluation contractor 

0 

0 

a 

0 Data warehousing 
0 

Q Goal achievement within budget 

Incrementiil Annual Budget - Total 

Total 
2009-2013 2009 2010 2011 2012 2013 

$690,676 $1,187,034 $1,797,934 $2,143,230 $2,23 1,704 $8,050,577 

Incremental Annual Budget -Customer Incentive 

Total 
2009-2013 2009 2010 201 1 2012 2013 

$325,831 $547,639 $8G8,630 $1,093,746 $1,144,953 $3,980,798 

Incremental Annu:il Budget - Administrative 

Total 
2009-201 3 2009 201 0 201 1 2012 2013 

$3 64,845 $639,395 $929,304 $1,049,484 $3,086,750 $4,069,779 
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er ets 

Incremental Annual Energy Savings Net MWli (at Generator) 

Cumulative 
2009 2010 201 1 2012 2013 Total 

2009-2013 

8,292 15,985 23,233 19,791 20,587 87,887 

Ineremental Annual Peilli Demand Savings Net ItW (at Generator) 

Cumulative 
2009 2010 201 I 2012 2013 Total 

2009-2013 

806 1,585 2,199 1,790 1,867 8,247 

est ts 

efit-Cost Test 
2009-2013 

Benefit-Cost Test Ratio Benefit-Cost Test 

Total Resource Cost Test (TRC) 

Utility System Resource Cost 

Participant 

Rate Impact Measure (RIM) 

2.3 

3 .G 

6.3 

0.5 
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Produce long-term electric energy savings in the residential sector by permanently removing operable 
second refrigerators and freezers from the power grid aiid recycling them in an eiiviroiimentally safe 
manner. 

Residential or small coiiimercial customers who are currently operating second refrigerators and/or 
freezers. 

ra m 

The RefrigeratodFreezer Turn-111 Prograin would be an ongoing element of the program portfolio. 

The average Iiouseliold replaces a refrigerator every ten years. However, inany of tlie refrigerators being 
replaced are still functioning, so they often becoine backup appliaiices - energy guzzlers in basements and 
garages - or sold in a used-market. The Turii-In Prograin would be established to target those ‘‘s~coII~)’ 
refrigerators and freezers, providing the dual benefit of cutting energy consumption and keeping the 
appliances out of the used-market. Research results from impact evaluations on five refiigerator recycling 
prograiiis indicate significant savings potential for this program. An appliance-recycling contractor 
provides turii-key impleimiitation services that include verification of customer eligibility, scheduling of 
pick-up appoiiitiiieilts, appliance pick-up, and recycling services. 

The customer would be offered free pick up aiid recycling of their old operable second refrigerators and 
freezers. Typically tlie customer would pay a municipal fee for appropriate disposal of the unit so tlie free 
service provides an additional value to the custoiiier of approximately $35. I n  addition, the customer 
would be offered a cash rebate to further motivate the turn-in of operable units. 

eas 

The ineasiires listed below have been specified for planning purposes. The utility would revise eligible 
measures as needed in accordance with current iiiarlcet conditioii~, techiiology development, EM&V 
results, and program iiiipleiiientation experience. 

%rat 

Key elements of tlie iinpleinentation strategy include: 
Q Turn-key appliance picIr-up/~ecycIiizg: The utility would select an implementation contractor to 

provide comprehensive, turn-key impleineiitation services from eligibility verification and scheduling 
of pick-ups to proper disposal and recycling of turiied-iii appliances. 
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e Iiiceiitive coorihatioiz mi l  yrocessiizg: The utility’s implementation contractor would coordinate 
prompt processing of iiiceiitive payments. As prompt incentive payment is essential to 
retailedcustomer satisfaction, tlie implementation contractor will establish protocols and service level 
requirements that expedite payment. 

To minimize free-ridership, tlie program would use marketing messages targeted at coiisuiners with 
“second” refrigerators and freezers. Mass inarltetiiig empliasizing the cost of operating second 
refrigerators/freezers also has tlie potential to increase spillover impacts. The prograin would not be 
marketed at retail point-of-sale, thus avoiding tlie situation where retailers are only promoting tlie service 
as convenient disposal for an appliance they are replacing regardless of tlie program. 

Iniple~neiitation-related administrative requirements would be handled by a third party impleinentation 
contractor, selected through a coinpetitive bid process. The impleinentation contractor worild be 
responsible for: 
Q 

Q Marketing strategy and messaging 
Q Incentive processing 
0 Data tracltiiig and reporting 
(9 Budget tracking and reporting 
Q Contact (call) center services 
e Managing public relations 

Management of tlie scliediili~ig, pick-up, and appliance recycling processes 

Customer satisfaction/Problem resolution 

APCo West Virginia would manage tlie development and placement of promotional materials, advertising, 
and public relations activities. 

rate 

All marketing materials would carry a strong co~isiiiiier education iiiessage emphasizing the cost of 
operating “secoiid” refrigerators and freezers and older, inefficient appliances, the benefits of early 
replacement with ENERGY STAR qualified models, and tlie importance of proper disposal and recycling 
of older units. Marketing inaterials would leverage tlie ENERGY STAR brand, which enjoys a high level 
of coiis~iiner recognition and favorable associations. Key eleinents of tlie inarlteting strategy include: 
Q 

0 

0 Press releases 
0 

Direct consumer inarketiiig through the utility’s website and bill insert newsletter 
Website linlts to EPA’s new “ENERGY STAR Recycle My Old Fridge Campaign’’ at 
www.recyclemyoldfridge.coni. Iiicludes calculators to estimate savings 

Mass media advertising including print, radio, and/or television. 
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Task Timeframe 

DSM Plan Approval TBD 

Selection of program implementation contractor 1 year 

Program niaterials and advertising developed and placed 1 %years 
Program Launch - Marketing 2 years 
First Appliance Pick-Up 2 years 

All evaluation activities would be conducted by a third party contractor selected through a competitive 
bidding process. An integrated evaluation approach would be taken which includes: addressing evaluation 
at the onset of prograin design, collecting evaluation data as part of program administration, assessing and 
docutnenting baseline conditions, establisliiiig tracking inetrics, developing and refining deemed savings 
measure databases, as well as, conducting primary and secondary research as part of impact and process 
ev a1 u at i om. 

The overall goal of the impact evaliiatioii would be to validate/calibrate the deemed savings values and 
determine program cost-effectiveness. Primary impact inetrics are savings per unit, program participants, 
net-to-gross ratio aiid program cost-effectiveness. Deemed savings for refrigerators aiid freezers would be 
determined by a literature and data review, analysis of program records and testing a sample of equipment 
picked up for recycling. Primary research may be conducted to determine the impact of variables such as 
size of refrigerator, effective life of the equipinent, and owner utilization. Self-report siirveys with both 
participants and nonparticipants would be used to assess free ridershpillover, program awareness, barriers 
to participation, participant satisfaction, and other process efficiency issues. Interviews would also be 
conducted with program managers and iinplernentatioti contractors. These surveys would be enhanced by 
collecting market data and assessing trends. 

The process evaluation would be conducted during the first prograiii year and then coordinated with 
follow-on iiiipact evaliiatioii work to be performed once program-approved measures have been installed 
aiid operating for a sufficient time to enable a robust impact evaluation. Wherever it is possible, practical, 
and appropriate, evaluation activities would be conducted in conjunction with other utilities aiid agencies 
in the State to share funding of studies and help ensure consistency. 

The utility would be responsible for general adininistrative oversight of the program portfolio, which 
would require approximately 0.2.5 FTE, to address the following: 
0 

o 

Q 

Q Data warehousing 
Q 

Recriiitment, selection, and management of the iinpleineiitation contractor(s) 
Coordination of marketing strategy/public relations among programs and market sectors 
Developinent and placement of marketing inaterials and advertising 

Recruitment, selection, and management of the evaluation contractor 
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0 Goal achievement witliiii budget 

$66,277 $22 1,470 $214,374 $207,623 $20 1,059 $91 0,803 

Incremental Annual Budget - Customer Incentive 

Total 
2009-2013 2009 2010 201 1 2012 2013 

$10,196 $36,912 $35,729 $34,604 $33,510 $150,9S I 

Incremental Annual Budget - Administrative 

Total 
2009 201 0 201 1 201 2 2013 2009-2013 

$56,080 $184,558 $178,645 $1 73,019 $167,549 $759,852 

Incremental Annual Energy Siivings Net MWli (at Generiitor) 

Cumulative 
2009 2010 201 1 2012 2013 Total 

2009-2013 

266 964 93.3 903 875 3,94 1 

27 98 95 92 89 402 
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est Its 

able 

2009-2013 Benefit-Cost ?rest Benefit-Cost Test Ratio 

Total Resource Cost Test (TRC) 

Utility System Resource Cost 

Participant 

Rate Impact Measure (RIM) 

1.1 

0.9 

NIA 

0.0 
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Produce long-term electric energy savings in the residential sector by Iielping customers analyze their 
energy use aiid recoininending appropriate weatherization measures and tlie installation of higli-efficiency 
lighting, appliances, and other equipment. 

Residential customers in existing single family homes and diiplexes. The program targets promotion to 
customers with both above average consumption and mean household iiicoiiie to inaxiinize savings 
impacts and tlie percentage of customers who implement improvements. 

Components of the Home Retrofit Program would be phased in over three years in order to allow time for 
the development of contractor infrastructure sufficient to meet the program goals. 

The Home Retrofit Program would utilize a three-phase approach to captiire savings in the single-family 
existing homes market. 

PIznse I :  Ui~-Liiie Eiiergy Aiznlysis. Constimers would be invited to participate in an on-line energy 
analysis, the product of which is a report that explains how their electric bill is calculated, how their 
energy costs conipare to other hoines/businesses in the area, and disaggregates the various uses for 
electricity in their home to help them understand how they are using it. I n  addition, the report provides a 
prioritized list of recommended energy efficiency improvements that may reduce the custoiner’s energy 
consumption. Armed with this information, coiisiiiners are better equipped to inalte informed decisions in 
inaiiaging their consumption, and identifying and prioritizing improvements. 

A low-cost energy efficiency kit (e.g., two CFLs, m e  low-flow shower head, two faucet aerators) would 
be offered as an iiiceiitive for custoiners to coinplete a coiiipreheiisive online audit. Iiidustry standard 
online audit software typically offers multiple levels of specificity that allow the customer to improve the 
accuracy of the report by providing additional data for analysis. Customers willing to coinplete tlie most 
comprehensive audit are more likely to install low-cost ineasiires given the effort required. 

Phase 2: Home Wdk-  TIirougIt Energy Aiinijwis: The i inpl ein entat ion contract or would provide 
custoiiiers with a one hour walk-through audit of their home, the product of wliicli is a repoi-t detailing 
opportunities to improve their energy efficiency. Tlie auditor would collect data on each home for use in 
identifying cost effective energy efficiency improvements using modeling software. Tlie product of the 
audit would be a report that prioritizes potential improvements, estimates their cost after utility iiiceiitives 
are applied, and estimates the resulting energy cost savings aiid payback timeframe. The auditor would 
also install appropriate low-cost measures including CFLs and water-saving devices as a condition for 
participation in the initial audit. 

The use ofa  blower door test at the time of the initial audit  COLI^^ be an area of discussion between APCo 
and the selected implementation contractor, as this detail of the program design could be an optional 
feature. 
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Tlie impleinentation contractor would provide customers with two optioiis for completing improveinents 
identified through the energy audit. They may either: 

( I )  clioose a contractor ftom a prequalified list of contractors with pre-negotiated rates i n  which case tlie 
program will inaiiage tlie project to provide a turn-ley service, or 

(2) select a contractor froin another list of pre-approved contractors as qiialified by APCo. 

However, customers would need to solicit quotes for work froin contractors on tlieir own, or clioose to go 
into tlie inarketplace and select and nianage their own contractors. Tlie utility would consider a small fee 
for tlie walk-tlirough analysis, reimbursable if tlie customer proceeds with a number of recommended 
ineasures. 

Preqiialified “captive” contractors would be selected through a competitive bid process based on their 
level of expertise and piecemeal price for specified improvements. Utilizing a core group of captive 
contractors to provide turnkey direct installation services would improve installation rates as tlie time and 
effort required to select and manage contractors is a key barrier to coiisuiiiers implementing 
improvements. Further, it would allow tlie utility to closely nianage cristoiner service and quality control 
to ensure measures are properly installed. Finally, it is expected that tlie utility would negotiate inore 
favorable rates with captive contractors than customers woiild be able to secure in tlie open market due to 
tlie volume of work the program will generate. While initially it is anticipated that the impleinentation 
contractor would be the lead in conducting the audit and negotiating and selecting “captive contractors”, it 
is envisioned that overtime, this fiiiictioii would be transferred to leading private sector contractors wlio 
can provide a similar service. 

Potential iinproveiiieiits that are not iininediateIy addressed by coiisiiiners would be tracked and tlie data 
used for hyper-accurate targeting of future promotion. For example, APCo West Virginia may iinpleinent 
an ongoing direct inail cainpaign including a letter that is periodically sent to a customer reminding them 
of tlie additional energy cost they have incurred as a result of not implementing an improveinelit. Boiiiis 
incentives may be offered during limited term promotions in conjunction with tlie campaign as a ineaiis to 
ramp up participatioii and nianage goals and budgets. 

Flzrrse 3: Honze Ferfornmnce with ENERGY STAR: The utility’s implementation contractor would assist 
with tlie coordinated development of a statewide network of iiidepeiideiit contractors wlio are trained and 
inentored on tlie delivery of a comprehensive energy analysis and measure installation under the Home 
Performance with ENERGY STAR model. This phase would be staged over three years, focusing initially 
on training contractors to Building Performance Institute (BPI) statidards on building science, and over 
time focusing on inarketing and incentive packages to accelerate custoiiier awareness and demand. 
Customers would pay a market-based fee for tlie aiialysis and may receive partial reiinbursement wlien 
recommendations are implemented. 

Financial incentives for building shell measures wo~ild be available to Iiomeowners, along with the 
lighting, appliance, and equipnient incentives outlined in the market-channel programs. Tlie utility may 
also offer low-interest financing in lieu of rebates. 

Tlie on-line energy analysis woiild be provided free of charge to all residential customers. The walk- 
through energy aiialysis woiild have a fee associated with it (e.g., $1 50) in order to represent tlie value of 
the service to customers and Iielp screen those that are unlikely to implement improvements. Participants 
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who implement at least $1,000 worth of measures as a result of the analysis would have the audit fee 
reimbursed. The comprehensive home perforinatice analysis woiild have a market-based fee structure, 
again with reimbursement for ineasiires implemented. 

Coiisiuners would also receive financial incentives for implementing the building shell iiieasiires listed 
below. The utility may also offer low interest financing through local financial institutions as an 
alternative to cash-back incentives. 

The ineasitres listed below have been specified for planning purposes. The utility would revise eligible 
measures as needed in accordance with current inarltet conditions, tecliiiology developineiit, EM&V 
results, and program iinpleineiitation experience. 

Measures addressed will include: 

e Low Cost Measure Kit 

z) Attic Insulation 

e Basement Wall Insulation 

0 Crawlspace Insulation 

e Sidewall Insulation 

a Air Infiltration Reduction 

Q Furtiace replacement 

Key elelnetits of the implementation strategy include: 

Purchase and iiistallatioii of Oii-Liiie Eizergy Analysis. The utility would purchase online audit 
software fiom a credible vendor. The cost for the on-line analysis will be accounted for in this 
program and with associated savings. 

Hiring aiid trairiirzg of energv advisors for wrilk-tltrough aiialysis. For Phase 2 of the program, 
APCo West Virginia’s impleiiieiitatioii contractor would recruit and train a team of residential energy 
advisors to deliver walk-through analyses and provide direct installation of low-cost ineasures. The 
contractor would also develop/provide a report format for the customer aiid arrange competitive 
pricing with local contractors for the weatherization work. 

Captive installntiori coiltractor recruitment and traiiiiizg. APCo West Virginia’s implementation 
contractor would facilitate the recruitment of HVAC, water heating, and insulation contractors to 
provide turn-key services through a coinpetitive bid process which will be conducted on an annual 
basis. These contractors would be provided with trahing oil best practices and will be subject to 
quality control inspections to ensure the quality of work and integrity of savings claimed. 

Market based contractor traiiiiiig. The implementation contractor would provide opportunities for 
any interested contractor to receive training on best practices and program terins and conditions to 
also become a qualified contractor 
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Q Application processing. APCo West Virginia’s implementation contractor would coordinate 
processing of all incentive applications, verification of eligibility and prompt delivery of rebate 
checks to contractors/custotiiers. 

Developnieiit of market-bcisecl infrastrirctirre of Honie Perfosninnce contractors. APCo West 
Virginia’s implementation contractor may coordinate with other State utilities to develop a strategy 
and system for recruiting and training Home Performance contractors. 

Collciboration with other rrtilities: APCo would collaborate with other utilities when feasible to 
ensure coordination of home energy analyses so tliat both electric tneasitres are addressed. 

0 

Q 

Strategies to limit fiee ridership and promote spillover include: 
Q Tlie program would charge a fee for walk-through audits to represent the value of the service and to 

target ciistomers wlio want to take action but feel they need more information before they’re able to 
act. 
Tlie program would offer incentives at a sufficient level to motivate citstotiiers wlio would not 
impletnetit improvetiients in tlie absence of the program due to tlie first cost barrier. 
Tlie program woitld utilize APCo’s customer billing information to identify targeted liigli-use 
customers wlio are most likely to benefit from the audit program. LJnder confidentiality agreements, 
this data would be made available to the utility’s implementation contractors to assist with targeted 
program marketing atid research. 

o 

0 

Implementation-related administrative requirements would be liandled by a tliird party implementation 
contractor, selected through a competitive bid process. Tlie impletnetitation contractor would be 
responsible for: 
0 

o 

* Marlteting strategy and materials 
0 Field services 
0 

e Rebate processing 
0 

e Data tracking and reporting 
0 Budget tracl<iiig atid reporting 
0 Contact (call) center services 
0 Managing pitblic relations 
* Customer satisfactioti/Problem resolution 

Energy Advisor recrititment and training 
Wall~-tlirougli analysis, report, and sclieduling tool 

Contractor/store education, training and outreach 

Assist with developinelit of network of Home Perforinatice providers 

Three ley  marketing strategies are expected to drive participation in the program: 
Q, 

e Utility newsletter bill inserts 
0 Program webpage 
0 

Direct inail campaign targeted to specific geographic areas 

Press releases in targeted communities 
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0 Mass inedia advertising 
e, Through non-captive contractors 

Tlie prograin would rely priinarily on targeted direct inail campaign to generate participation as this 
strategy allows for targeting by geographic area and custoiner and therefore greater control of workflow 
than inass media efforts. It is necessary to concentrate efforts on specific geographic areas to improve 
efficiency by ensuring auditors do not travel further than necessary between audits. Customers may be 
targeted for 2-3 successive inailiiigs to maximize close rates. Utility bill inserts, mass media advertising, 
and press releases to targeted areas may be used on a limited basis to ramp lip production as needed. 

Tlie program webpage and online bill analysis system would also promote the availability of the program 
to interested customers. 

Contractors would be provided with information about tlie availability of the program and utility 
incentives tliroiigli direct inail and periodic initiations to training sessions. 

Task Tirneframe 

DSM Plan Approval TBD 

Selection of Program Implementation Contractor 

Phase 1 : On-Line Energy Analysis available to customers 

Phase 2: Walk-through energy analysis available 
Phase 2: Financial iiicentives for building shell measures 
available 
Phase 3: Initial development of network of comprehensive 
Home Performance providers 

3 months 
8 months 
8 months 

1 year 

2 years 

All evaluation activities would be conducted by a third party contractor selected through a competitive 
bidding process. An integrated evaluation approach would be taken which includes: addressing evaluation 
at tlie onset of program design, collecting evaluation data as part of program administration, assessing and 
documenting baseline conditions, establishing tracking inetrics, developing and refining deemed savings 
ineasiire databases, as well as, conducting priinary and secondary research as part of impact, market, and 
process evaluations. 

The overall goal of the impact evaluation would be to assess the development of the market infrastructure, 
savings for the program measures, and program cost-effectiveness. Primary impact inetrics are energy 
savings per unit, prograndcontractor participants, net-to-gross ratio and program cost-effectiveness. 
Energy savings would be determined by a literature aiid data review, billiiig analysis of participants 
coinpared to non-participants aiid conducting field research with a selected sample of ~iai-ticipants. A 
baseline iriarltet survey of contractors would be conducted to determine current practices; this survey will 
be repeated regularly to assess clianges in tlie market infrastructure. Self-report surveys with both 
participants and non-participants would be used to assess free riders/spillover and process variables siich 
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as barriers to participation, and satisfaction with the program delivery. I n  addition the process evaluation 
would interview program mangers and other trade allies to assess the delivery approach and operations. 
These surveys would be enhanced by collecting marlet data and assessing trends through secondary 
literature research. 

The process evaluation would be conducted during tlie first program year aiid llieii coordinated with 
follow-on impact evaliiatioii work to be performed oiice program-approved measiires Iiave been installed 
and operating for a sufficient time to enable a robust impact evaluation. Wherever it is possible, practical, 
aiid appropriate, evaluation activities would be conducted in conjiinction with other utilities and agencies 
in tlie state to share funding of studies a id  help ensure consistency. 

istrati 

The utility woiild be responsible for general administrative oversight of the program portfolio which will 
require 0.25 FTE to address the following: 
Q) 

e 

0 

e Data warehousing 
o 

e Goal acliievement within budget 

Recriiitme~~t, selection, and management of the iinpleiiientatioii contractor(s) 
Coordination of marketing strategy/public relations among programs and market sectors 
Coordination of all educational services 

Recruitment, selection, and management of the evaluation contractor 

et 

Incremental Annual Budget - l o t a l  

Total 
2009 2010 201 1 2012 2013 2009-2013 

$1,522,492 $1,690,1O.3 $2,021,534 $2,700,284 $3,803,563 $I 1,737,977 

Incremental Annual Budget - Custoiner Incentive 

Total 
2009-2013 2009 2010 201 1 2012 2013 

$724,996 $845,051 $1 ,O 10,767 $1 ,350,l 42 $1,90 1,782 $5,832,739 

Iiicrenient:il Aniiual Budget - Administrative 

Total 
2009-201 3 2009 2010 201 1 2012 2013 

$797,496 $845,05 1 $1,010,767 $1,3 5 0, I 42 $1,90 1,782 $5,905,238 
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s 

Increinental Annual Energy Swings Net MWh (at Generator) 

Cumulative 
2009 2010 201 1 2012 2013 Total 

2009-2013 

5,843 7,324 8,980 12,392 16,452 50,992 

Incremental Annual Peak Demand Savings Net ItW (at Generator) 

Cumulative 
2009 2010 201 1 2012 2013 Total 

2009-2013 

4,254 4,925 5,73 1 7,387 10,77O 33,067 

2009-2013 Benefit-Cost Test Benefit-Cost Test Ratio 

Total Resource Cost Test (TRC) 

1Jtility System Resource Cost 

Participant 

Rate Impact Measure (RIM) 

2.4 

.3.6 

3.6 

0.9 
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Generate energy savings for residential low-income customers through installation of a wide range of 
cost-effective weatherization upgrades and other measures in eligible dwellings. 

Enhance services available to low-income custoiners in APCo West Virginia service territory through a 
coordinated effort with local weatherization providers in  order to provide coinprehensive assistance at 
lower admiiiistration costs. 

ar 

The APCo Low Imoaze Progrnm targets inoderate and high iise custoiners with total annual household at 
or below 200% of federal poverty guidelilies who receive electric service fiom APCo West Virginia. 
Services woiild be targeted to diverse segtnents of the popiilation including those living iii single family 
and multi-family buildings, hoineowners and renters, and to the extent possible - age and geographic 
diversity. Customers between 200% and 225% of federal poverty level who are high me woiild be 
eligible for services with co-payment. 

To be determined. 

The Low Income Program is designed to provide home energy services to APCo West Virginia customers 
with limited income to assist thein in reducing their electric energy use and inanaging their rrtility costs. 
This program would help facilitate the implementation of cost-effective electrical energy-savings 
~neasiires in residential low-income households. 

The APCo West Virginia prograin would be based 011 successfbl low-income programs of other utilities. 
In recognition of the need for effective integration with existing services, the prograin has the following 
components: 

Measures addressed will include: 

a High Use Baseload service is targeted toward eligible customers with high electric baseload (non 
heating/cooling) usage, defined as greater than 8,000 ItWIdyear, and includes extensive lighting 
retrofits, replacement of inefficient refrigerators and freezers, electric hot water reduction measures, 
and energy education. 

Moderate IJse Baseload service is targeted toward eligible cristoiners with annual baseload usage of 
between 4,000 and 8,000 kWh and iiicludes the same ineasiires as the High Use program, but allows 
for a more streamlined energy audit process. 

Targeted Eiiergy Efficiency (TEE) service is targeted toward eligible ciistomers with moderate or 
high electric heating and cooling loads (defined as greater than 6,000 kWh/yr in heating or cooling) 
that, in addition to the baseload measures, provides weatherization of the building shell including 
insulation and air sealing. 

e 

0 
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Low-income custoniers would not be required to pay for any portion of the cost of ineasures installed 
through the prograin. While tlie plan anticipates APCo playing an important role as a ltey program 
partner, it is iinderstood that an independent iinpleinentation contractor would retain overall responsibility 
for program administration. 

Equipinent and installation costs for all eligible measures would be provided free to eligible ciistoiners 
and properties. All funding for the prograin would be provided by APCo West Virginia. 

le res 

The measures listed below have been specified for plaiiiiiiig purposes. The utility would revise eligible 
ineasiires as needed in accordance with current market conditions, technology development, EM&V 
results, and program implenieiitation experience. 

Each of tlie program channels is siiiniiiarized below as they are planned to be delivered to customers 
along with the associated measures. The list below has been specified for planning purposes only. The 
utility would establish eligible measures and incentive levels as needed in accordance with current market 
conditions, planning studies, technology development, EM&V results, and program iinpleinentation 
experience. 

Electric Baseload Measures 
0 

o Refrigerator and freezer replacement 
o Low-flow showerlieads 

Faucet aerators 
o Water heater insulation 
Q Pipe insulation 
0 Tank temperature timi reduction 
0 Water bed mattress pads 

Compact fluorescent lamps (screw-in and pin-based fixtures) 

Weatherization Measures 
o 

a Attic and wall insulation 
e Crawlspace insitlation 
Q Air sealing 
Q Duct sealing 

High-efficiency furnace with ECM motor 

Program administration and iinpleinentation would be conducted by a qualified iinpleinentation 
contractor. The iinpleiiieiitatioii contractor would be responsibk for: 

B 

a Marketing strategy aiid materials 
e Payment processing 
a Data traclting aiid reporting 
a Budget tracking and reporting 
Q Contact (call) center services 

Administrative coordination with local agencies 
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e Managing public relations 
e Customer satisfaction/problem resolution 

Iinpleineiitatioii would be iiiaiiaged by qualified, third-party contractor(s) selected through a competitive 
bid process. The utility’s implementation contractor would schedule a visit with the customers and send 
out a crew of iiistallers to deliver services on a case-by-case basis. Most customers would receive one in- 
home visit. This visit would include an introduction to the program, aii analysis of the customer’s usage, 
an energy tour, energy education and an action plan. Following the visit, all custoiners would receive at 
least one follow-up contact. The follow-up contact can be via mail, phone, or in-person, based on an 
assessment of which would be of most benefit to the customers. The purpose of this follow-up is to 
complete the installation of efficiency measures, to remind customers of their responsibilities and to 
review the benefits of the program. 

Key elements of the implementation strategy include: 

e Coorcliiiatiori with the local weatherization providers to subsidize the installation of all cost- 
effective electric iiieas~ires, including CFLs, refrigerator replacement and weatherization 
measures that can reduce electric heating use. Payiiieiits would be made directly to the 
weatherization agency for all iiiiplemented electric measures. Funds would also be available to 
suppleinent the agency’s educational services currently provided. Agencies would be responsible 
for all necessary data collection ( form to be developed by APCo West Virginia and the 
implementation contractors), providing a detailed breakdown of iiieasiires installed, invoices, 
customer release form,  and other information deemed necessary by APCo West Virginia to 
document energy savings and cost. 

Recruitrnent arid Itiring ofprivate-sector contractors by APCo West Virginia’s implementation 
coiitractor(s), using a competitive bid process to engage private-sector contractors to iiiaiiage 
work in areas where local providers are unable to manage the volume of additional homes. 

Target occupants of single and multi-family properties with low-income residents to provide the 
turnkey direct install services for individual living imits and coiniiioii areas. 

Training will be available for all staff, as insured by tlie implementation contractor. Additionally, 
tlie iiiiplementatioii contractor would provide in-field monitoring and training, to ensure that field 
staff is finding all cost-effective opportunities for measures, as well as educating customers on 
energy savings actions. Where deficiencies are seen, the implementation contractor woiild 
provide supplemental training. 

* 

0 

Currently customers are selected and recruited based on an analysis of Percentage of Income Payineiit 
Plaii (PIPP) customer electric wage data provided by the utilities to the State agency that coordinates low 
income weatherization program services. The APCo Low Income Program would recruit customers based 
on an analysis of Percentage of Income Payment Plan (PIPP), for those customers falling under 175% of 
poverty level. Additionally, tlie APCo Low Income Program would serve customers LIP to 200% of 
poverty level, who are currently outside the reach of current program. 

Additional marketing efforts woiild target those hard-to-reach segments of tlie population and would build 
on existing efforts and be closely coordinated with local providers. Key elements of tlie marltetiiig 
strategy include: 

* Targeted outreach through local agencies 
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Q Websites and newsletters 

Press release 

e Posters in  municipal buildings 

Tasks Timeframe 

DSM Plan Approval TBD 

Selection of Prograin Implementation Contractor 3 months 

4 111011t11s 

Prograin launch 6 months 

Initial meetings with local weatherization agencies 

trate 

All evaluation activities would be coiiducted by a third party contractor selected through a competitive 
bidding process. An integrated evaluation approach would be taken which includes: addressing evaluation 
at tlie onset of program design, collecting evaluation data as part of program administration, assessing and 
documenting baseline conditions, establishing traclciiig metrics, refining deemed savings ineastire 
databases, as well as, conducting primary and secondary research as part of impact and process 
evaluations. 

The overall goal of tlie impact evaluation would be to validate/re-calibrate the deeiiied energy savings 
values, verify installation aiid determine program cost-effectiveness. Priiiiary impact iiietrics are savings 
per wit ,  program participants, and program cost-effectiveness. Surveys with program managers, 
contractors, owiiers of multi-family properties and other trades allies would be conducted to address 
process efficiency such as ease of participation, satisfaction, tlie operational conditions of tlie program 
a i d  ways to improve tlie program. 

Tlie process evaluation would be conducted during the first program year atid tlieii coordinated with 
follow-on iinpact evaluation work to be performed once program-approved measures have been installed 
and operating for a sufficient time to enable a robust impact evaluation. Wherever it is possible, practical, 
and appropriate, evaluation activities would be conducted in conjunction with other utilities and agencies 
in  tlie state to share fiiiiding of studies and help ensure consistency. 

istra i rg! s 

Tlie utility will be responsible for general administrative oversiglit of tlie program which would require 
1 .O FTE to address: 
e 

0 

Q 

Q 

Q Data warehousing 
Q 

Recruitment, selection, and management of the implementation contractor(s) 
Coordiiiation of marlteting strategy/public relations among program and inarlcet sectors 
Developinelit and placement of niarketing inaterials with input froin tlie implementation contractor. 
Coordination of all educational services 

Recruitment, selection, and management of the evaluation contractor 
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B Goal achievement within budget 

$1,813,112 $2,073,927 $2,526,252 $3,3 13,8 37 $4,589,968 $14,317,095 

Incremental Annual Budget - Customer Incentive 

Total 
2009 2010 201 1 2012 2013 2009-2013 

$863,187 $1,030,244 $1,254,901 $1,654,880 $2,296,498 $7,099,709 

Incremental Annual Budget - Administrative 

Total 
2009-2013 2009 201 0 201 1 2012 2013 

$949,925 $1,043,683 $1,27 1,35 1 $1,658,958 $2,293,470 $7,2 17,386 

Incremental Annual Energy Savings Net RIWh (at Generator) 

Cuniuiative 
2009 2010 201 1 2012 2013 Total 

2009-2013 

4,057 5,396 6,984 8,576 1 1,059 36,072 

1ncrement:il Annuill Peak Demand Savings Net I<\+’ (at GeneriltOr) 

Cumul:itive 
2009 2010 201 1 2012 2013 ‘I’otal 

2009-201 3 

2,429 2,821 3,3 18 4,200 6,121 18,889 
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enefit-Cost Test 

2009-2013 Benefit-Cost Test 
Benefit-Cost ‘Test Ratio 

Total Resource Cost Test (TRC) 

Utility System Resource Cost 

Participant 

Rate Impact Measure (RIM) 

2.4 

3 .G 

3.9 

0.8 
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Produce long-term electric energy savings in the residential sector by affecting tlie construction of single 
family homes and duplexes that meet the ENERGY STAR National Performance Path efficiency 
staiidard I 

et 

New homebuilders. Although all builders are eligible to participate, the program will specifically target 
all outreach activities to those builders who are not currently Tier 1 ENERGY STAR partners, meaning 
not every home they build meets tlie standard. 

New construction services would be an ongoing eleineiit of the program portfolio. Services would begin 
in Year 1, though due to the long lead time required to train builders, for them to sell customers new 
ENERGY STAR homes, and to build the hoines, we do not anticipate significant savings from this 
program until at least suininer 201 0. 

The New Constriiction program would recruit and educate select builders and their trades 011 the beliefits 
associated with ENERGY STAR homes and building practices designed to improve upon baseline 
efficiency. Builders would be provided with financial incentives to meet tlie ENERGY STAR standard 
and to install premium-level efficient equipment. 

The program would identify and recruit key builders who do not consistently (or seldom) build homes to 
meet the ENERGY STAR standard. Builders who choose to participate in the program would gain access 
to cash-back incentives designed to cover approximately 30% of tlie cost to upgrade and certify each 
home. 111 addition, they would be provided with personalized training on marketing ENERGY STAR to 
c~i~toiiiers, the ENERGY STAR building standards, and building practices designed to meet thein. 

A tiered incentive structure is planned for the New Construction program: $500 for ENERGY STAR 
I-Ioines that achieve a HERS Rating Index 5 85, and $1000 for ENERGY STAR Homes that achieve a 
HERS Score 5 70. The intent is to encourage builders to strive for the higher standard (Le. lower score), 
which results in nearly twice the first year savings. Builders would have to meet all requirements of the 
ENERGY STAR National Perforinaiice Path standard. 

Due to economic conditions in APCo West Virginia’s service territory, builders would also be allowed to 
participate i n  prescriptive incentive offers through the water heating and IHVAC program regardless if 
the technologies they claim incentives on were installed as part of the requireinent to meet the ENERGY 
STAR homes standard. To be clear, double dipping would be allowed, at least at the out-set of the 
program as a way to jump-start program participation. 

The program would also provide an incentive of $100 to IHorne Energy Raters on up to 5 ratings done for 
builders who have not previously achieved the ENERGY STAR standard. 
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Tlie iiieasiires listed below have been specified for planning purposes. Tlie utility would revise eligible 
measures as needed in accordance with current market conditions, technology development, EM&V 
results, and program implementation experience. 

I enta trate 

Key elements of tlie implementation strategy include: 

Recrriithaiii team of Honze Eiierg-y Raters. Tlie utility’s impleineiitation contractor would need to 
identify existing resoiirces with appropriate training and experience. New raters may need to be 
trained as well to RESNET standards. This can be done siinultaiieously with builder recruitment. 

Oritrerrclz to targeted builk?rs. The utility’s impleinentation contractor would iitilize experienced 
field representatives to ineet with builders, promote tlie benefits of ENERGY STAR lioines, and 
generate interest i n  the program. 

Conclu ct briilk?r tsaiii itig on nirrrlietitzg ENERGY STAR It omcs. Participating bu i I der training 
efForts would focus first 011 tlie benefits associated with ENERGY STAR from tlie ciistoiner 
perspective including: improved efficiency, comfort, safety, and durability. Sales training would 
equip each builder with methods to ‘kip sell” their customers on investing in meeting the ENERGY 
STAR standard. Builders would also be educated regarding tlie opportunity to improve their business 
by differentiating themselves using the nationally recognized ENERGY STAR Brand. 

Coitduct briilder trainitig on the ENERGY STAR perfornirrnce stan(larcl. Tlie second phase of tlie 
training process woiild focus on tlie ENERGY STAR standard and building practices designed to 
meet it. Key topics would include tecliiiiques for improving tlie building sliell to minimize therinal 
loss and air infiltration, the thermal bypass checklist, and identifying high efficiency equipment and 
tlie principals of proper installation. 

Coarlt mid n~ei~toryarticiyatiiig builders a id  raters. Once tlie initial training is complete, the 
program would provide technical assistance, market recognition and financial incentives to 
participating builders and their trade partners, and raters on an ongoing basis. 

Strategies to limit free ridership and promote spillover include: 
Q To minimize free ridership, tlie program would target builders who do not currently meet the 

ENERGY STAR standard. Secondary targets would include builders wlio currently meet tlie 
ENERGY STAR standard, but only on a minority of lioines. It is important to note that builders who 
already meet tlie ENERGY STAR standard on a majority of their homes would still be eligible to 
receive the incentives under this proposed scope of work. However all outreach would be targeted to 
builders wlio are imlikely to be free riders in order to achieve a balance between customer equity and 
maximizing net energy savings. 
To fiirtlier limit free ridership, builders inlist install both a Iiigli efficiency water heater and fiirnace in 
each home to qualify for the new construction incentive. 

Q 

Iinpleiiieiitation-related administrative reqiiirements would be handled by a third party implementation 
contractor, selected tlirougli a competitive bid process. The impleineiitation contractor would be 
responsible for: 

Managing subcontractors 
Q Budget tracking 
0 Contact (call) center services 
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BJ Enforce custoiner service standards 

e 

e Managing public relations 
0 Problem resolution 
e Manage atid oversee procurernent 
0 Supporting evaluation activities 

Data tracking systems 
Onsite verification of incentive claiins 

The program would be inarlteted to select builders primarily through direct biisiness.~to-biisiiiess contacts. 
The utility’s implementation contractor would develop opportunities to present tlie program at builder and 
other trade association meetings, and to place information i n  association newsletters. The program would 
be inarlteted to coiisiiiners at Home Shows, Parade of Homes, and other lioine-building fociised events. 

Task Time frame 

DSM Plan Approval TBD 

Selection of Program Inipletnentation Contractor 

Program planning and inaterials 

Initial mailing to builders 

Kickoff meetings with buildedtrades 

Program launch -new lionie season 

3 montlis 

7 tnonths 

8 months 

9 months 

9 montlis 

All evaluation activities would be coiiducted by a third party contractor selected tliroiigli a competitive 
bidding process. An integrated evaluation approach would be taken which includes: addressing evaluation 
at tlie onset of program design, collecting evaluation data as part of program administration, assessing and 
documenting baseline conditions, establishing tracking inetrics, developing and refining deemed savings 
measure databases, as well as, conducting primary and secondary research as part of iinpact and process 
evaluations. 

The overall goal of tlie impact evaluation would be to validate/calibrate the deemed savings values, verify 
iiistallation and determine program cost-effectiveness. Primary iinpact inetrics are savings per unit, 
prograin participants, net-to-gross ratio and program cost-effectiveness. Deemed savings would be 
determined by a literature and data review, aiialysis of program records and conducting a field research 
study with a selected sample of participants. Primary inarltet research (self-report surveys) with both 
participants and noli-participants would be used to assess fiee riders/spillover, awareness of tlie program, 
ease of participation and satisfaction with the program and other process efficiency issues. Interviews 
with prograin mangers, the iinpleinentatioii contractor, home builders, raters, and other market players 
would be coiiducted to assess the operational conditions of the program and to identify ways to improve 
the program delivery and participation. These surveys wodd be eiiliaiiced by collecting market data and 
assessing trends. 
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The process evaluation would be conducted during the first program year and then coordinated with 
follow-on iiiipact evaluation work to be performed once program-approved measures have been installed 
and operating for a sufficient time to enable a robust impact evaluation. Wherever it is possible, practical, 
and appropriate, evaluation activities would be conducted in conjunction with other utilities and agencies 
in the state to share fitiiding of studies atid help ensure consistency. 

is ire s 

The utility will be responsible for general administrative oversight of the program portfolio which would 
require 0.25 FTE to address the following: 

E )  

e 

Q 

Q 

0 Data warehousing 
a 

0 Goal acliieveinent within budget 

Recriiitment, selection, and inaiiageiiient of the iinpleinentatioii contractor(s) 
Coordination of marketing strategy/public relations among program and market sectors 
Development and placement of marlteting materials and advertising 
Coordination of all educational services 

Recruitment, selection, and management of the evalitation contractor 

Ta 

Incremental Annual Budget - Total 

Total 
2009-2013 2009 2010 201 1 2012 2013 

$19,223 $16,303 $6,336 $99,377 $79,868 $221,108 

lncremental Annual Budget - Customer Incentive 

Total 
2009-2013 2009 2010 201 1 2012 2013 

$9,154 $8,151 $3,168 $49,689 $39,934 $1 10,096 

Incremental Annual Budget - Administrative 

Total 
2009-2013 2009 2010 201 1 2012 2013 

$10,069 $8,151 $3,168 $49,689 $39,934 $ 1  11,012 
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ets 

Table ea an 

incremental Annual Energy S:ivings Net RlWli (at Generator) 

Cumuht ive 
2009 2010 201 1 2012 2013 Total 

2009-20 13 

234 21G 86 967 759 2,262 

Incremental Annual Peak Demand Siivings Net ItW (:it Generator) 

Cumulative 
2009 2010 201 1 2012 2013 Total 

2009-2013 

22 20 8 84 67 20 1 

2009-2013 
Benefit-Cost Test Ratio Benefit-Cost Test 

Total Resource Cost Test (TRC) 

LJtility System Resource Cost 

Participant 

Rate Impact Measure (RIM) 

2.4 

3.7 

6.8 

0.5 
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To produce long-term electric demand savings in tlie residential sector by encouraging APCo West 
Virginia residential customers to both sliift their load away from peak demand periods and to reduce 
overall demand on tlie system during that peak period. This program also aims to increase tlie knowledge 
of tlie benefits of demand response within the residential custoiner base. 

The Residential Load Cycling Program targets existing APCo West Virginia residential customers with 
electric liot water heaters, central air conditioning (CAC) or heat pump systems (HPs), in single-family 
Iiousing. 

The L,oad Cycling Program would be an ongoing eleineiit of the program portfolio. 

The Load Cycling Prograin would provide rate discounts to residential customers for allowing APCo 
West Virginia to cycle customers’ electric liot water heaters, central air conditioners or heat pumps during 
peak summer or peak winter deiiiaiid periods. Equipnent control would either be done through enhanced 
prograininable thermostats or installed switches to the air conditioning or lieat pimp system. 

Tlie program includes custoiner educational and proinotional pieces designed to assist home owiiers in 
understanding the program and its benefits, iiicluding website content, brochures, aiid other targeted 
program material. Tlie program would also provide a marltetiiig mechanism for HVAC aiid domestic hot 
water equipment vendors, distributors, and contractors to promote direct load control tecliiiologies to 
residential end-users. 

Certain barriers exist to tlie adoption of load cycling equipment, including lack of awareness/kiiowledge 
about the benefits and costs of load cycling technologies and technology perforinance uncertainties. This 
program is designed to help overcome these barriers and encourage greater adoption of enabling 
technologies in the residential market. This would be addressed through targeted education and economic 
incentives, combined with customer follow-up and on-going support. 

In addition to Iielping customers reduce and manage their demand costs, this program provides other 
societal and customer benefits. These include reduced greenhouse gas emissions, iinproved levels of 
service froin energy expenditures, and lower overall rates arid energy costs compared to otlier resource 
options. 

The program’s actual deinand and energy savings would be determined through the program evaluation 
strategy. Evaluation activities should be planned at tlie same time as overall program planning, and 
implemented when the overall program is implerneiited, as will be discussed in more detail in the 
evaluation section. 
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tra 

The primary incentives for this program are rate discounts of$12.S0 per unit per sitminer or winter month 
for residential custoiners for air conditioning or heat pumps aiid $12.20 per electric liot water heater. 
Customers may also be provided with a $1 SO reiiiote.-coiitrolled thermostat, free of charge, in homes with 
central air conditioning or heat pumps in certain zip codes, given optimal thermostat signal reception, 

Single family customers with electric liot water heating, central air conditioning or heat puiiip units would 
be eligible to receive eitlier APCo-specified switching technology and/or enhanced programmable 
thermostats. The table below shows the cost of tlie prograin iiiceiitive and tlie teclinology cost incurred by 
APCo for switch or prograniiiiable tlierinostat technology. 

rate 

Designated APCo West Virginia staff would provide tlie following implementation activities: program 
administration, marketing, vendor referrals, application and incentive processing, coordination of 
education and training program, participation tracking and reporting, quality control, and teclinical 
support. 

Alternatively, APCo West Virginia could outsoiirce tlie program to an “iiiipleiiieiitatioii contractor”. 
APCo West Virginia would also likely want to sub-contract tlie DLC switch installation to HVAC, hot 
water Iieating, or electrical contractors. 

The Residential Load Cycling Prograin includes custoiner educational pieces that are designed to 
communicate tlie function and benefits of tlie enabling technologies, tlie incentives that are being offered, 
and how tlie program as a whole functions in concert with tlie custoiiier’s electricity use. This type of 
education and promotion is also provided to trade allies and HVAC/liot water heating equipiiient 
contractors. 

tra 

Tlie marketing and communications strategy would be designed to educate residential customers about 
tlie participation process and benefits of tlie Load Cycling Program. Tlie strategy would include targeted 
outreach to customers directly aiid to custoiners via local HVAC and liot water heating businesses. 
Specifically, tlie marketing and communications strategy would include: 

Customer and HVAC/liot water heating trade ally brocliitre(s) 

Direct mail aiid outreacli to customers, including: targeted brochures detailing how they can apply 
to program and tlie benefits of program 
Program application forins, worksheets, contact information 
APCo website content that iiicludes full program details, contact information, downloadable 
materials and applications, and links to otlier relevant service and information resources 

e, Web content on program 
e 

e 

c)  

Tlie marketing strategy would also identify key customer segineiits and groups for target marketing aiid 
would prepare specific outreach activities for these customers. 
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APCo would design and develop tlie content, messaging, branding, and calls-to- action for all of tlie 
marketing and cominunication materials used to promote the program. 

HVAC/hot water heating coinpanies/contractors that sell and maintain central air conditioning or heat 
puinp system would be targeted and trained to advise their residential custoiiiers about the Load Cycling 
Program as the ciistoiiier purchases, replaces, or repairs a given system. HVAC/liot water heating 
coinpaiiies/contractors would receive educational inaterials to share with their customers tlirougli an 
initial mailing cainpaign, kick-off meetings, and in-person visits by trade allies. 

The following chart shows the timeline for the key program milestones and program advancement 
activities. These dates are subject to change, but it is essential that tlie prograin is launched with sufficient 
lead time for the heating season. 

Tasks ‘Timeframe 

DSM Plan Approval TBD 

Selection of Prograin Implementation Contractor 3 months 

7 tnontlis 

8 months 

9 months 

9 months 

Program planning and materials 

Initial mailing to A/C contractors/trade allies 

Kickoff meetings with contractors/trade allies 

Program launch - heating or cooling season 

All evaluation activities would be conducted by a third party contractor selected through a competitive 
bidding process. An integrated evaluation approach would be taken which iiicludes: addressing evaluation 
at tlie onset of program design, collecting evaluation data as part of program administration, assessing and 
documenting baseline conditions, establishing tracking inetrics, developing and refining deemed savings 
measure databases, as well as, conducting primary and secoiidary research as part of impact and process 
evaluations. 

The overall goal of the impact evaluation w o ~ l d  be to validate/calibrate tlie deemed savings values, verify 
installation and determine program cost-effectiveness. Primary impact inetrics are savings per unit, 
program participants, net-to-gross ratio and program cost-effectiveness. Deemed savings would be 
determined by a literature and data review, aiialysis of program records and conducting a field research 
study with a selected sample of participants. Primary market research (self-report surveys) with both 
participants and non-participants would be used to assess fiee riders/spillover, awareness of tlie program, 
ease of participation and satisfaction with tlie program aiid other process efficiency issues. Interviews 
with program mangers, the implementation contractor, home builders, raters, and other market players 
would be coiiducted to assess tlie operational conditions of tlie program aiid to identify ways to improve 
tlie program delivery and participation. These surveys would be enlianced by collecting market data and 
assessing trends. 

Summit Blue Consulting, LLC 86 



ICPSC Case No. 2010-00095 
Commissioii Staff 1st Set of  Data Rcqriests 
Order Dated April 9,2010 
I ten] No. 3 
Page 96 of 382 

Residential DR Load Cycling 

The process evaluation would be conducted during tlie first program year and then coordinated with 
follow-on impact evaluation work to be performed once program-approved iiieasiires have been installed 
aiid operating for a sufficient time to enable a robust impact evaluation. Wherever it is possible, practical, 
aiid appropriate, evaluation activities would be conducted in coiijuiiction with other utilities and agencies 
in the state to share funding of studies aiid lielp ensure consistency. 

rati W@! t s  

APCo would be responsible for general administrative oversight of tlie program portfolio. It is estimated 
that a 0.5 full-time equivalent (FTE) would be required for program oversight. Key oversiglit functions 
include: 

a 

e 

e 

Recruitment, selection, aiid management of tlie iinp1emeIitation contractor(s) 
Coordination of inarl<eting strategy/pnblic relations among program and marltet sectors 
Developinent and placement of inarltetiiig materials with input from tlie implementation 
contractor 
Coordination of all educational services 

Recruitment, selection, and manageinent of tlie evaluation contractor 

a 

e Data warehousing 
e, 

0 Goal achievement within budget 

et 

liicremental Annual Budget -Total 

Total 
2009-2013 2009 2010 2011 2012 2013 

$7 17,733 $950,148 $I  ,155,643 $1,432,144 $1,8 16,575 $6,072,242 

lncreniental DLC Credits 

Total 
2 009-20 13 2009 2010 201 1 2012 2013 

$2363 19 $471,687 $697,076 $939,308 $1,228,400 $3,572,989 

Incremental Annual Budget - Administrative 

Total 
2009-2013 2009 2010 201 1 2012 2013 

$48 1,2 1.3 $478,462 $458,567 $492,836 $588,175 $2,499,253 
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er s 

Incremental Annual Peak Demand Savings Net kW (at C e ~ ~ e r i l t o ~ )  

Cumulative 
2009 201 0 201 1 2012 2013 1’0 t :1 I 

2 009-2 0 1 3 

4,029 4,006 3,839 4,126 4,925 20,925 

2009-2013 
Benefit-Cost ‘Test Ratio Benefit-Cost Test 

Total Resource Cost Test (TRC) 

Utility System Resource Cost 

Participant 

Rate Impact Measure (RIM) 

1.5 

4.2 

1 .s 
1.1 
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e 

Generate energy savings for all commercial and industrial (C&I) customers tlirougli promotion of liigli 
efficiency electric lighting, HVAC, and motors. There are three primary objectives for this prograin: 

Q Increase tlie inarket share of coininercial grade high efficieiicy teclinologies sold through iiiarltet 
channels. 

Iiicrease tlie installation rate of liigli efficiency technologies in C&I facilities by businesses tliat 
would not have done so in tlie absence of tlie prograin. 

linprove oiierating energy efficieiicy of existing long life equipinelit to ensure peak operating 
efficiency for C&I customers. 

e 

Q 

et et 

All C&I customers would be eligible to participate in this incentive program when they purchase 
qualifying equipment or services. Generally, tlie prograin is designed to offer cross cutting tecli1io1ogies 
that address a variety of market sectors and industries. Proactive outreach efforts will utilize a targeted 
strategy to influence specific market participants. 

a Market Providers (wholesalers, distributors, contractors, trade allies, and retailers that market 
qualifying technologies) of various products would be recruited to promote prograin awareness 
and participation among their end-use customers. 

e, High-iinpact/liigli-iieed customer sectors (such as schools, iiiuiiicipal buildings, hospitals, food 
service, and hospitality) to influence iinpleinentatioii of liigli efficiency equipment who would iiot 
have done so in the absence of tlie program. 

Tlie C&I Prescriptive Incentive Program would be an ongoing element of the program portfolio. 

Prescriptive incentive programs are desigiied to work through existing market channels to affect the 
installation of targeted technologies. Overall, market channels have a consistent means to drive customers 
to action and therefore apply to each of tlie inarket cliannels listed below unless otherwise noted. 
Regardless of tlie channel, each offers liigli efficiency teclinology alternatives to their standard equipment 
offerings. 

Tlie program would affect tlie purcliase and installation of high-efficiency technologies tliroiigli a 
coinbiiiatioii of market push and pull strategies that stiinulate market demand while simultaiieously 
increasing inarltet provider investment in stocking and promoting them in defined market clianiiels. 
Additionally, vendors who service and maintain existing high energy use equipinelit such as HVAC 
technologies would be tapped to secure energy savings of operational equipment iiot ready for retrofit or 

Summit Blue Consulting, LLC 90 



KPSC Case No. 2010-00095 
Coinmission Staff 1 s t  Set of Data Requests 
Order Dated April 9,2010 
I tcin No. 3 
r:lge in0 of382 

C&T Prescriptive Incentive 

replacement. These services would be offered in tlie market channel. The respective equipment would be 
delivered to the marltet. 

The program would increase demand by educatiiig C&I customers about tlie energy aiid money saving 
benefits associated with efficient products aiid equipping market providers to coinmimicate those benefits 
directly to their customers. To address tlie first-cost barrier for ciistoiiiers, tlie program would utilize 
financial incentives (i.e., cash-back inail-in rebates) averaging 20% to 40% of tlie iiicreineiital cost of 
purchasing qualifying techiiologies. 

Tlie program would stimulate market provider investinent in stocking aiid promoting efficient products 
through a targeted outreach effort. Tlie program implementation staff will employ field sales 
representatives to proactively train and equip iiiarltet providers to convey the energy atid inoiiey saving 
benefits to coiisuiners and coiniiiuiiicate equipiiient eligibility requireinents. Further, tlie existence of 
cash-back iiiceiitives will elevate efficiency to a competitive issue that would naturally motivate market 
providers to stock and promote targeted products. 

The program would also address tlie C&I customers who would benefit froin tiiiie-up and corrective 
action to increase tlie efficiency of existing W A C  equipiiient in order to increase operational 
perforinance. Market providers would educate customers of tlie importance aiid benefits of equipment 
maintenance. Field representatives would also proactively train and equip tlie service provider. 

Three incentive strategies would allow tlie greatest flexibility to target opportunities and control 
participation levels: 

Q Casli-back mail-in incentives equal to 20% to 40% of the incremental cost to purchase energy 
efficient products will be offered. Tiered iiiceiitive approaches could also be designed to promote 
investment in preiniiiin efficiency equipiiient and multi-measure prqjects as conditions change 
over time. Teclinologies that pass cost-effectiveness testing are listed below. 

Special iiiceiitive “bo~iuses~’ for customers niay be offered for limited-time promotions to increase 
installation of key technologies. A special incentive for inarltet providers (or “Spiff ’) could be 
considered if sales fall below goal for any technologies. 

For certain ineasures (e.g., high performance T-8’s and CFL’s) and inarltet areas, the program may 
directly buy-down tlie incremental cost of tlie measures at the point of sale, as such, significantly 
reducing the administrative burden for trade allies participating in tlie program. 

Q 

Be res 

The C&I Prescriptive Incentive Program targets measures where the unit energy savings caii be reliably 
predicted and therefore standard per-measure savings ((‘deeined savings”) and iiiceiitive levels caii be 
established. This simplifies tlie application process and reduces lion-incentive costs. The prescriptive 
program aiid associated ineasures woiild be delivered in a market channel fashion as market providers 
offer goods and services. 

Each of the program channels is summarized below as they are planned to be delivered to customers 
along with tlie associated measures. The list below has been specified for planning purposes only. The 
utility would establish eligible measures and incentive levels as needed in accordance with current market 
conditions, planning studies, teclinology development, EM&V results, and program implementation 
experience. 
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Lighting Measures 

Compact fluorescent lamps (screw-in and pin-based fixtures) 
LED exit sign 
High-perforinaiice T8 fixtiires 
TS fluorescent fixtiires 
High-bay fluorescent fixtures 
Pulse start metal halide 
Electronic diininiiig ballast 
Delamping with reflectors 
Occupancy sensors 

0 

0 Adding an econoiiiizer 
a Programmable thermostat 
Q Refective window filni 
Q 

e 

High efficiency packaged HVAC equipinent (PTAC, Rooftop units) 

Cool roof replacing a standard roof 
AC Tune-rip with advanced diagnostics 

Motors and Drives Measures 

Q NEMA Preiniiiiii@ motors 
Q Adding electronic adjustable speed drive to fans and pumps (variable frequency drives under 200 

lip controlled) 

Key elements of tlie implementation strategy include: 

E )  CPiitreaclt tu Market Providers. The program would utilize field representatives to inform and 
recruit participating market providers. Outreach would include orientation meetings and 
conducting in-person visits aimed at training and equipping market providers to coininunicate 
program information to customers. Field representatives would ensirre that providers have an 
updated stock of program materials. I<ey market providers that would be targeted include: 

0 

Q 

Q 

Q 

Lighting distributors, wholesalers, and electrical contractors 
HVAC distributors, mechanical contractors, and service providers 
Motors/Variable Frequency Drive distributors and retailers 
Select consiiiiier retailers that sell to contractors and businesses 

e Outreach tu Targeted Custumers. Tlie program implementation staff would work with APCo 
account managers to get inforination to business and institutional customers. The target contacts 
will be in-house energy maiiagers, facility managers, building operators, and related personnel tied 
to facility operation. Tlie program implementatioii staff and/or APCo account managers would 
assist C&I customers in deteriiiining wlietlier tlie prescriptive incentives or a custom approach 
would be most appropriate for their operations. The program implementation staff would assist 
custoiners as necessary with incentive application requirenients. 
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All program-specific administrative requireiiients would be handled internally by a third party 
implementation contractor selected tliro~igli a competitive bid process. The implementation staff would be 
responsible for: 

* Marketing strategy aiid inaterials 
0 

8 

8 

0 Reporting to utility 
0 Maintain and manage database 

Market provider outreach, recruitment, and training 
Trade Ally relations and problein resolutioii 
Product eligibility knowledge and communication 

The C&I Prescriptive Incentive Program would employ the following marketing strategies: 

a Eiigage Market Providers. Outreach and training would be provided to a targeted group of 
providers tliat have business motivations for promoting prescriptive incentives to their customers. 
They would be equipped with marketing and promotional inaterials (e.g., product sheets, incentive 
forms, case studies) and training oii program terms aiid conditions. Outreach activities will 
include: 

Q Mailing program inaterials 
e Follow-up telephone calls 
Q Orientation meetings 
Q I n  person visits by field representatives 

a Directly Mt l ie t  to Targeted Ciistomers. Depending on potential budget limitations, APCo may 
decide to initially piirsue a targeted marketing strategy with business custoiners to eiisiire tliat tlie 
prograin is not over-subscribed. Initial targeted custoiiier sectors might include scliools, municipal 
office buildings, retail, food service, and lodging. Outreach activities would include: 

In-person visits by APCo account managers to tlie top business consumers. 
Walk-tlirougli energy audits for tlie top business coiisuiiiers to identify opportunities for 
efficiency improvements. 
Targeted advertising in trade and business publications. 
Outreach to trade and business associations to recruit their assistance in distributing 
information about programs through existing commiiiiication cliannels. 

B 

e 

e 

o 

0 Promotions by trade allies. 

a Provide Conlylete Website Preseitce. The C&I Prescriptive Incentive Program would be 
coinpreliensively outlined on tlie APCo website. Custoiners and market providers will be able to 
review qualifying ineasiires and download incentive applications. 

Cooperative Arivertisirzg. APCo may consider tlie option of cooperative marketing with interested 
equipinent distributors in tlie promotion of high efficiency equipment. 
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Task Timeframe 

DSM Plan Approval TBD 

Selection of Program Itnpletnentation Contractor 3 months 

Program Materials Developed 4 months 

Initial mailing to inarltet providers 

Program Launch - umbrella marlteting begins 

5 months 

5 months 

G months 

G months 

Follow-up telephone calls to market providers 

Market provider orientation meetings 

All evaluation activities would be conducted by a third party contractor selected through a competitive 
bidding process. An integrated evaluation approach would be taken which includes addressing evaluation 
at tlie onset of program design, collecting evaluation data as part of program administration, assessing and 
documenting baseline conditions, establisliing traclting metrics, developing and refining deemed savings 
ineasiire databases, as well as coiiducting primary and secondary research as part of impact and process 
evaluations. 

Q The overall goal of the inipyrict evaluntioit would be to validate/calibrate tlie deemed savings 
values and determine program cost-effectiveness. Self-report surveys with both participants and 
nonparticipants may be used to assess free riders/spillover. The participant and iioiiparticipaiit 
surveys would also address prograin awareness, barriers to participation, participant satisfaction, 
and process efficiency. Tliese surveys woiild be enhanced by collecting inarltet data and assessiiig 
trends as well as interviews with program staff, vendors, manufacturers, and other trade allies. 

0 The process evaliratioir woiild be coiidiicted during tlie first program year and then coordiiiated 
with follow-on impact evaluation work to be performed once prograin-approved measures have 
been iiistalled and operating for a sufficient time to enable a robust impact evaluation. Wherever 
it is possible, practical, and appropriate, evaluation activities would be conducted in conjunction 
with other utilities and agencies in tlie state to share fiinding of studies and help eiisiire 
consistency. 

uire s 

APCo woiild be responsible for general administrative oversight of the program portfolio. It is estimated 
that a 0.75 full-time equivalent (FTE) would be required for program and contractor oversight and O S  
FTE for administrative siipport. Key oversight fiinctions include: 

e 

e 

e 

e 

Recruitment, selection, and management of an implementation support contractor(s) 
Coordination of marlteting strategy/public relations aiiioiig program and market sectors 
Developinent and placeinent of marlteting materials with input from the implementation 
contractor. 
Coordination of all educational services 
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Q Data warehousing 
o 

e Goal acliieveiiieiit within budget 
Recruitment, selection, and management of the evaluation contractor 

APCo and its iinplementatioii contractor would follow industry best practices during filial prograin design 
and start-up to eiisure success, including: 

e 

Q 

6) 

6) 

e 

Following an integrated evaluation approach as described above. 
Assessing current market coiiditions for energy efficiency product availability and pricing. 
Account manager and customer service training. 
Completing all program procedures froin marketing through verification and payment and 
conducting a dry-run prior to launch. 
Preparing for stronger or wealter than expected participant response. 

ets 

Incremental Annual Budget - Total 

Total 
2009 2010 201 1 2012 2013 2009-2013 

$2,829,483 $3,567,256 $4,268,875 $5,111,194 $6,637,753 $22,4 14,S6 1 

Incremental Annual Budget - Customer Incentive 

Total 
2009-2013 2009 2010 201 I 2012 2013 

$1,675,785 $2,101,408 $2,429,107 $3,0 16,424 $4,213,102 $13,435,826 

Incremental Annual Budget - Administrative 

Totill 
2009-201 3 2009 2010 201 1 201 2 2013 

$1,153,698 $1,465,848 $3,839,768 $2,094,770 $2,424,65 1 $8,978,735 
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er  ets 

Incremental Annual Energy Savings Net MWli (at Generator) 

Cumu I:I t ive 
2009 2010 201 I 2012 2013 Total 

2009-2013 

26,220 36,646 45,994 39,489 45,294 193,644 

Incremental Annual Penlc Demand Savings Net ItW (at Generator) 

Cum u 1i1 t ive 
2009 201 0 201 I 2012 2013 Total 

2009-2013 

4,273 5,956 6,977 5,322 6,458 28,986 

2009-2013 
Benefit-Cost Test Ratio Benefit-Cost Test 

Total Resource Cost Test (TRC) 

Utility System Resource Cost 

Participant 

Rate linpact Measure (RIM) 

2.2 

3.5 

3.3 

0.8 
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ctiwe 

Influence C&I customers to elect and install high efficiency technologies not addressed through other 
C&I prograins wlien considering equipment retrofits or energy saving process improvements. Many C&I 
efficiency projects involve multiple technologies resulting in interactive effects in which savings need to 
be calculated on a project basis. This program offers incentives that are customized to the specific results 
of the energy saving technologies implernented. 

The C&I Custom Prograin would be available to all coininercial and industrial customers. Emphasis 
would be placed on targeting cLrstoiners whose oppoi-t~inities could most benefit fkom a ciistoin approach. 
This would include custoiners that have had in-depth energy audits or have identified iunique 
opportunities to improve efficiency but have iiot taken action. In addition, larger custoiners serviced by 
account managers would be emphasized i n  the early years of tlie program. In  futiire program years, 
sinaller consumption accounts would be proactively targeted. Direct customer outreach would target 
decision makers within the custoiners’ organization including: energy managers, facility maiiagers, 
fiiiaiicial and operations managers, chief engineer and facility/property managers, maintenance 
supervisors, and building operators. Target markets would include manufacturing facilities, hospitals, 
schools, hospitality, large offices, and large government facilities. 

The C&I Ciistoin Program would be an ongoing element of the program portfolio. 

The C&I Custom Program is designed to address any cost-effective electricity saving measure iiot 
addressed through other APCo West Virginia programs, including prescriptive rebates. Projects in tlie 
Custom Program are more complex and address a system or process most often requiring uiiique design 
and technology soliltions for each participant, so specific savings and iiiceiitives are deteriniiied when the 
project is specified. Major end-use system redesigns, including appropriate lighting system redesigns, are 
potential candidates for this program. 

Fuel switching, natural gas saving measures, and previously coinpleted projects would iiot be eligible 
measures in  the C&I Custom Program. All technologies would be subject to eligibility and verification of 
savings proj ecti 011s. 

I n  order to minimize free ridership, the C&I Ciistoin Prograin project eligibility rules would be designed 
to motivate inarket providers and ciistomers to: (1) pursue projects that they would otherwise not have 
implemented, (2) pursue these projects sooner t l m  they otherwise would have, or ( 3 )  implement 
equipiiieiit/measiires at a higher efficiency level than they otherwise would have. 

Custoiners would be eligible for incentive payments as a percentage of avoided costs. The specific 
incentive design is to be determined; however, separate incentive components for energy and demand 
savings could be considered as well as or instead of a siinpler incentive based on the Custom Project’s 
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deiiiaiid iiiipact (tlie typical approach used in other Custom programs). Tlie iiiceiitive design would be 
deteriniiied according to the relative importance of energy aiid demand impacts, respectively. With 
separate incentives for energy and demand, APCo can acljiist incentive payment rates in response to 
progress toward acliieviiig energy or demand iinpact goals. 

Limitations may be placed on C&I Custom Program incentives, including: 

0 Maximum project incentive: $250,000/year 
Q Maxiinuiii ciistoiiier incentive: $500,00O/year 
e Miniinuin project payback: 1 year 
Q Maxiinuin % of incremental cost: 50% 
Q Maximum % of total project cost: 30% 

The inaxiinuin incentive a custoiner may receive is tlie lesser of tlie amount listed above. Tlie program 
imi,7leiiientatioii staff would work closely with prospective custoiners to determine if tlie project qualifies 
for financial incentives and to assist them in completing an incentive application. 

Tliere would also be grants to co-fund select feasibility studies and audits up to a iiiaxiinuin utility 
contribution of $15,000 to assist customers in identifying energy savings opportunities atid to determine 
their potential. APCo West Virginia would refund part of tlie customer’s share of the study cost if 
identified projects are implemented, as an inducement to act on study recoiniiieiidatioiis. 

In fiiture years, APCo West Virginia may decide to offer an energy efficiency RFP process for larger 
projects that WOUM exceed tlie project maximuni listed above. In an RFP solicitation, customers or energy 
efficiency service providers would be allowed to develop proposals and submit them to the utility for 
consideration in tlie C&l Custom Program. Tlie incentive cost would be proposed as part of tlie submitted 
proposal and participants chosen based on project cost-effectiveness. 

ent trat 

Delivery of tlie C&I Ctistorn Program would be acliieved tlirough tlie combined efforts of APCo West 
Virginia energy efficiency program and marketing groups, APCo account managers, and an 
iinpleineiitatioii contractor hired through a competitive bidding process. 

APCo West Virginia staff and tlie iinplenientation contractor would work to generate awareness of tlie 
C&I Custom Prograin among customers and market providers of energy efficiency services and 
equipment. Several approaches to outreach would be employed which will evolve as tlie program 
matures, as described in tlie marketing strategy below. The objective of outreach activities is to identify 
and develop custom projects for further analysis. 

Outreach by tlie APCo account managers would be emphasized in the early stages to expedite previously 
identified potential for projects tliat liave been stalled at large customers. Greater empliasis would be 
placed on generating energy efficiency service provider referrals iii 2010 and beyond to expand 
participation and reduce costs as tlie APCo West Virginia’s network of program allies grows. 

APCo West Virginia and tlie iinpleiiieiitation contractor would work with customers and market providers 
to identify and pre-qualify prospective projects. This may involve completing custom engineering 
calculations tliat assess the energy savings potential, payback horizon, project eligibility, and iiiceiitive 
amount. 
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If tlie project is deemed eligible, the ciistoiner would be offered tlie opportiiiiity to submit a inore detailed 
Custom Program Application for measure incentives, or if further analysis is required, to sirbinit an 
application For a feasibility study grant. Both applications would provide the guidelines for developing 
detailed project documentation for review by tlie program. 

Once received, the Custom Program applications (for measure or study grants) would receive technical 
review by tlie implementation contractor. If the application is approved, the impleineiitatioii contractor 
would issue a grant approval letter describing the terms for acceptance of tlie prqject. The custoiner woiild 
have a limited time (30 days) to sign the acceptance offer to reserve incentive Fiinding. Upon customer 
signature of tlie incentive offer the customer would have a limited period of time (G months) to coinplete 
the project to lie eligible for reimbursement, or request a limited time extension. 

Once projects are completed, tlie impleiiientatioii contractor would assist the customer to verify the 
installation to ensure program integrity before issuing payment. Post installation inspections and 
dociunentation review would be completed by tlie iinpleineiitatioii contractor to ensure tlie prqject is 
operating as intended. The inspection and docuinentation review may result in modifications to claiined 
savings and incentive amount. Tlie implementation contractor would subinit final iiiceiitive claims to 
APCo West Virginia for paynient. 

All program-specific administrative requirements would be Iiandled by a third party iinpleinentation 
contractor, selected through a coiiipetitive bid process. Tlie implemelitation contractor would be 
responsible for: 

e Marketing strategy and messaging 
0 

B 

o 

e Technical review of applications 
0 Prograin participant communications 
e 

e Incentive claim requests 
o 

e Data tracking and reporting 
0 Budget tracking and reporting 
e Maiiaging public relations 
o 

Market provider outreach, recruitment, and training 
Project identification assistance and pre-qualification screening 
Administrative and technical assistance to custoiiiers i n  completing program applications 

Post installation iiispectioiis and review 

Quality assurance of project and technology eligibility 

Custoiiier satisfaction and problem resolution 

The marketing for tlie C&I Ciistoiii Program involves inultiple strategies to locate project opportunities 
that can be unique and site-specific. A direct networking approach would be employed with customers 
that have coiiipleted energy audits or have assigned accoiuit iiianagers. Marltetiiig via direct inail to 
energy efficiency seivice providers, local economic development organizations, and other business and 
professional associations would be included in tlie recruiting approach to expand the outreach to a wider 
base of customers. I n  addition, tlie program would be promoted through advertising in targeted media 
iiicludiiig professional society newsletters, business journals, press releases, and niedia outreach. 

This strategy for prospecting for prqjects is highly dependent L I ~ O I I  referrals and networking with program 
allies and utility staff to identify projects that have high probability of iiiiplementation. Custom prqjects 
can have longer lead times for iinpleineiitatioii dire to feasibility and design studies, equipinelit purcliasiiig 
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lead times, installatioii timelines, and capital equipment planning and approval cycles. As a result, it 
would be advisable to begin aggressive marketing early in tlie program i n  order to fill tlie pipeline with 
projects in the 2009 calendar year and to queue projects for tlie escalation of program goals in future 
years. 

es 

Task Timeframe 

DSM Plan Approval 

Selection of Program Implementation Contractor 

Program Materials Developed 

Program Launch - Marketing 

TBD 

3 months 

4 months 

4 !h inontlis 

All evaluation activities would be conducted by a third party contractor selected through a coinpetitive 
bidding process. An integrated evaluation approach would be taken, which includes addressing evaluation 
at tlie onset of program design, collectiiig evaluation data as part of program administration, assessing and 
documenting baseline conditions, establishing tracking metrics, as well as conducting primary and 
secondary research as part of iinpact and process evaluations. 

* Tlie overall goal of tlie iinpnct evaluntioit would be to validate/calibrate tlie deemed savings 
values aiid determine program cost-effectiveness. Self-report surveys with both participants and 
nonparticipants may be used to assess free riders/spillover. Tlie participant and nonparticipant 
surveys would also address program awareness, barriers to participation, participant satisfaction, 
and process efficiency. These surveys would be eiiliaiiced by collecting market data and assessing 
trends as well as interviews with program staff, vendors, manufacturers, and other trade allies. 

0 The process evalrintioiz would be conducted during tlie first program year and tlien coordinated 
with follow-on impact evaluation work to be performed once program-approved ineasures Iiave 
been installed and operating for a srifficient time to enable a robust impact evaluation. Wlierever 
it is possible, practical, and appropriate, eval~iatioii activities would be conducted in conjunction 
with other utilities and agencies in the state to share funding of studies and help ensure 
consistency. 

e ire s 

Initial program administration would be conducted by APCo West Virginia and key account 
representatives. During 2009, APCo would contract with, and transfer day-to day program administration 
to a third-party. To develop and manage tlie third-party implernentation, it is estimated that 1 .O FTE 
equivalent would be required for program oversight. Key oversight functions include: 

Q 

Q 

e 

Recruitment, selection, and management of tlie implementation contractor(s) 
Coordination of marketing strategy/public relations among programs and market sectors 
Development aiid placement of inarketiiig materials with input from tlie implementation 
contractor. 
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o 

e Data warehousing 
e 

e Goal achievement within budget 

Coordination of all educational services 

Recruitment, selection, arid management of the evaluation contractor 

APCo and its implementation contractor would Follow industry best practices during final program design 
and start-up to ensure success, including: 

e 

6 

Following ai1 integrated evaluation approach as described above. 
Account inanager and custoiner service training. 
Establishing requirements for supporting documentation, analysis methods, and reporting 
requirements on tecliiiical studies. 
Completing all program procedures from marketiiig through verification and paynient and 
conducting a dry-run prior to lauinch. 
Preparing for stronger or weaker than expected paiTicipant response. 

6 

Q 

Incremental Annual Budget - Total 

Total 
2009 201 0 201 1 2012 2013 2009-2013 

$2,767,5 15 $3,579,25 1 $5,130,878 $7,327,5 1 1 $21,141,634 $2,336,478 

Incremental Annual Budget - Customer Incentive 

Total 
2009 2010 2011 2012 2013 2009-201 3 

$1,452,76 1 $l,8 18,504 $2,562,941 $3,7 8 8,7 8 6 $10,826,073 $1,203,080 

Incremental Annual Budget - Administrative 

Totill 
2009-201 3 

2009 2010 201 1 2012 2013 

$1,133,398 $1,314,754 $1,760,747 $2,567,937 $3,538,725 $10,3 15,561 
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awin enerator 

Incremental Annual Energy Savings Net MWll (at Generator) 

Cumulative 
2009 2010 201 1 2012 2013 ‘Iot;1l 

2009-2013 

12,880 16,434 22,009 32,099 44,234 127,657 

Incremental Annual Peak Demand Savings Net ItW (at Gelleriltor) 

Crlmuliltive 
2009 201 0 201 I 2012 2013 ‘lotal 

2009-20 13 

957 1,276 1,779 2,509 3,208 9,729 

2009-2013 
Benefit-Cost Test Ratio Benefit-Cost Test 

Total Resource Cost Test (TRC) 

Utility System Resource Cost 

Participant 

Rate Impact Measure (RIM) 

1 .G 

2.3 

3.5 

0.6 
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Tlie objective of this program is to work through tlie design coininunity to influence owners to capture 
iininediate aiid long-teriii energy efficiency and peak load reduction opportunities that are available 
during tlie design and construction of new buildings, additions, aiid renovations in tlie non-residential 
market. To secure these opportunities it is necessary to overcoine barriers such as resistance in the design 
community to adopt new practices, reluctance by owners to accept increased first cost for efficient 
options, removing proposed ineasures through value engineering, and tendency to design individual 
systems for worst-case conditions rather than efficieiicy of an integrated system over the range of 
expected operating conditions. 

et 

Any-size coinmercial, industrial, goveriiineiit (local, state, and federal), or institutional new construction 
project in tlie planning or early design-stage will be considered, provided tlie design teaiii and owner are 
willing to pirrsue an integrated design strategy and iinprove multiple building systems. To be eligible, 
major renovations would be required to involve a change in occupancy classification or affect at least two 
of these three systems: building envelope, HVAC systems, or lighting systems. Projects would have to be 
pre-approved for participation. 

The C&I New Construction Program would be an ongoing element of tlie program portfolio. Services 
would begin in 2009, tliougli due to the long lead time required to identify prqject leads, to work with 
projects in the design phase, and to construct tlie buildings, significant savings froiii this program would 
not be anticipated until at least mid-year 20 10. From design phase meetings to payment of incentives at 
building completion requires fiom 6 months to 3 years, averaging 12 months to 18 months. I n  addition, 
and as reflected by the early years’ program budgets aiid impacts, there is little new construction forecast 
in the area aiid so tlie program would be slower in ramping its impacts up until economic conditions 
iinprove and new construction again becomes significant. 

Tlie program woiild capture energy efficiency aiid peak load reduction opportunities through a 
coinpreliensive effort to infliience building design and construction practices. The program would work 
with design professionals atid construction contractors to influence prospective building owners and 
developers to construct Iiigh performance buildings that provide improved energy efficiency, systems 
perforinance, and comfort. Energy saving targets would be accomplislied by stimulating incremental 
improveinelits of efficiency in lighting, HVAC, aiid other building systems. Tlie program would seek to 
capture synergistic energy savings by encouraging tlie design and construction of buildings as integrated 
systems. A variety of different coinrnercial new construction guidelilies exist to provide design targets: 
LEEDO; Advanced Buildings@, ASHRAE Advanced Energy Design Guides, Green Globes@, elc. 

An important focus of efforts would be moving tlie knowledge gained by designers aiid architects through 
program participation into their standard constructio~~ practices. Tlie program has been designed to 
integrate ediicational activities into implementation while achieving energy savings fiom active 
construction projects. 
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Program resources to acliieve energy saving and inarltet transformation objectives are applied tlirough 
four primary offerings to participants (participants include design team members, contractors, owners, 
and developers): 

Targeted Erlitcatiori, Irifornmtiori, arid Outreach on integrated design practices and benefits will 
be provided directly to participants through tlie program and to tlie broader market by 
coordinating with outside efforts. Program staff time and resoiirces would fociis 011 inforination 
dissemination and teacli/learii-by-exainple during projects with program participants. To 
encourage market transformation while recriiitiiig program participants, tlie program would 
coordinate with outside efforts including LEED, Advanced Buildings, ASMRAE, AM,  and 
others. The credibility and relationships built through involveinent in outside efforts will help tlie 
program recruit construction projects that are early in tlie design process, when opportunities to 
integrate energy saving measures into tlie project are greatest. 

Tlie program would offer Tecltriical Assistmce Services to provide capabilities that are iiot yet 
fiilly adopted in tlie market. Services may include facilitation in the design process, reviewing 
plans and coiistruction bid documents, assisting with design selections, analyzing energy savings, 
aiid verifying installation and operation of measures. Technical assistance may be provided by the 
program administrator or by third-parties contracted for their special expertise. 

The program would offer financial Design I~iceritives to tlie design team to help offset tlie costs 
of developing designs that provide as-built perforinance which is more energy efficient than tlieir 
standard practice designs. Payments to tlie primary design team member woiild be inade after tlie 
start of construction once program payment criteria have been met. 

Tlie program would offer financial Measitre Iiiceiitives to owners and developers to help reduce 
cost barriers to adopting electric energy saving ineasiires that have iiot yet been accepted as 
standard practice for construction. Payments would be inade after tlie program verifies that 
ineasiires are installed and frilly operating or capable of frill operation in the case of seasonal L I S ~ S .  

e 

e 

Q 

Technical assistance, design incentives, and ineasure incentives woiild be offered i n  varying degrees 011 

iiidividrial projects to balance tlie program resoiirces applied with the potential for saving energy and 
cliatiging behavior. Tlie program would cliannel projects through one of two participation approaches: 

0 Coinprelteiisive “Whole Buildiiig” Appronclt offers tlie highest level of technical assistance and 
fiiiancial incentives for custoiii design solutions. This approach allows tlie design team the 
greatest flexibility to meet energy perfomlance goals by adopting integrated design solutions 
analyzed through whole-building energy simulations. This approach is chosen when project size, 
schedule, complexity, and interest level justify a high level of program resources to achieve the 
full benefits of integrated building design. 

Systenis Approaclz provides a iiieiiu of financial incentives and technical assistance to encourage 
integrated design at tlie systein and component level. Measure incentives are paid for meeting tlie 
performance criteria described in program materials for systein aiid component performance. 
Design incentives are available for einploying tlie integrated design approaclies and meeting tlie 
program tliresliold requirements. This approach is chosen when there is opportimity to achieve 
energy savings throngh integrated design, but tlie project size or scliedule warrants a more 
streamlined approach. 

Building size, project type, design stage, and project opportiiiiities would guide tlie selection of 
participation approach offered on tlie project. This deterinination would be inade by the program on a 
case-by-case basis. Generally, new construction and major “gut” renovation projects over 75,000 square 
feet will be channeled to tlie Coinpreliensive Approach wlien there is commitment by tlie owner and 
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design teain in the pre-design or schematic design stage to explore a wide range of design optioiis. New 
construction and iiiajor renovation projects siiialler tlian 75,000 square feet would inost ofteii be 
channeled to the Systems Approach, as would projects larger tlian 75,000 square feet tliat do not justify 
tlie Coiiipreliensive Approach. Single end-use lighting or HVAC pro.jects or those too late in design to 
follow an integrated approach woiild be referred to prescriptive rebate programs. 

To minimize free-ridership, it is intended that design team and ineasure incentives cover 50% or more of 
increinental cost. Incentives are set relative to a baseline for cost and energy performance developed to 
reflect current practice in tlie service territory. Tlie default baseline would be current state energy code, 
standard practice determined by research or EM&V, or legally required design specifications. Pre- 
approval is required for all inceiitives. 

Of tlie pool of financial incentive dollars available for a project, tlie program would direct up to 
approximately 30% toward design team iiiceiitives and teclinical studies and 70% to efficiency measures. 
In tlie Compreliensive Approacli, design team incentives would be set at up to 10% of a project’s iiieasiire 
incentive. Prescriptive design incentives may be considered over time to encourage certain measures and 
design approaches. Tlie program would provide energy modeling as an incentive to participate or offer tlie 
design team a nominal iiiceiitive to follow program compliance and reporting requirements when 
conducting owner-fimded simulatioiis. 

Tlie Compreliensive Approach would have a ineastire incentive structure that pays independently for 1tWh 
and kW, to give flexibility to design teams to make design trade-offs. A separate ItW coinpoiieiit would 
encourage consideration of advanced HVAC designs such as geothermal systems or downsizing MVAC. 
Tlie program would set the incentive at $O.OS/kWIi + $1 5O/ItW, a level coinparable to successful 
programs operated in tlie Midwest. A single tier is tlie simplest approach for design teains and owiiers to 
comprehend and react to when considering alternative designs. 

The Systems Track would we tlie same dollars per unit incentives as tlie C&I Prescriptive program, with 
soiiie exceptions. Lighting needs to have a program check to limit the lighting power density by building 
type (design watts per square foot) to eiisiire there are savings relative to the energy code. Lighting power 
density improvements would be paid at tlie rate of 15 cents per square foot for designs that achieve 
savings of 15% to 25% below code, depending on building type. An incentive based on square feet would 
give inaxiiiiriiii flexibility to design teains to pick tlie inost appropriate fixtures for their project. 
Occupancy sensors are standard practice for new construction iii certain building types and would not 
eligible for incentives in those cases. 

Diiriiig tlie program, baseline assuinptions would be monitored atid revised as necessary to more 
accurately represent current standard practice. Incentives would be adjusted as needed in response to 
marl& acceptance, evaluation feedback, changing baseline practices, and state energy code upgrades. 

Cost-effective electrical efficiency and peak load reduction ineasures that improve upon tlie prograin’s 
baseline are eligible for consideration in the program. Fuel switching (electric to alternative fuel) 
measures, hybrid fuel and grid connected renewable energy systems would not be eligible for incentives 
through this program. Peak reduction iiieasures tliat result in negative net ItWli savings (e.g., thermal cool 
storage and some geothermal HVAC systems) would be eligible but have tlie total incentive reduced at 
tlie per IcWh incentive rate. 
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To maximize program effectiveness, an iiiipleineiitation contractor with in-house new construction design 
and analysis capabilities and experience would be selected to iinplemeiit the program. Tlie 
implementation contractor would provide staff to conduct prograin inanageinent, tracking, marlteting, and 
inipleinentation. Iinpleinentatioii staff would provide technical assistance services to participants, assist 
participants with program requirements, conduct technical assistance and siinulatioii services, oversee 
contract technical specialists, perforin quality control duties, and inspect ineasure installations. 

A key eleineiit for success in tlie program is securing tlie involvement of the professional design 
community early in the design process of construction projects. Project recruitment would be a byproduct 
of the educational effort on sustainable design targeting the design community. Projects sought would be 
those early in the design phase and where program intervention could produce significant energy and 
deinaiid savings. The program would employ lunch and learn presentations, individual contact, and 
outreach through professional organizations to engage design professionals. Tlie program would 
coordinate with locally active education efforts. 

The design community would be a ley  resource in reaching building owners and developers, and tlie 
program would actively assist tlie design community in educating owners on the benefits of high 
perforinaiice buildings . 

le 6- 

Task 'I'imefrsrne 

DSM Plan Approval 

Selection of Program Implementation Contractor 

Program Materials Developed 
Program Launch - Marketing 

TBD 

3 months 

5 months 
G months 

APCo West Virginia would hire an independent evaluator to provide ongoing input on quality assurance, 
project documentation requirements, and savings verification as well as conduct prograin evaluation. An 
integrated evaluation approach would be talten which includes addressing evaluation at the onset of 
program design, collecting evaluation data as part of program administration, assessing and docnineiiting 
baseline conditions, and establishing tracking inetrics. 

The baseline for all projects in  the C&I New Coiistrrictioii Program would be tlie more efficient of what 
tlie participant would do absent tlie program intervention or code required iniiiiiniiiiis. A baseline would 
be establislied and documented for each project that enters tlie program. Energy savings would be claimed 
relative to the project-specific baseline. If a design teain does not have a base design to analyze, a default 
iniiiiinuin baseline would be used. Tlie initial default iniiiiniuin program baseline would be set at current 
state energy code. 
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APCo West Virginia would be responsible for oversight of the iinpleinentatioii contractor, managing the 
tracltiiig system, and providing funds for administration, marketing, implementation, and incentive check 
disbiirseinent. It is estimated that a 0.2.5 full-time equivalent (FTE) would be required for prograni 
oversight. The iinpleinentation contractor responsibilities include ongoing prograin design, marketing 
materials, program marketing and implementation, project inanageinent and QA/QC, custoiner and 
contractor dispute resolution, tracking and reporting, site verification of installed measures, incentive 
amount approval, and program goal acliievement. 

APCo and its implementation contractor would follow industiy best practices during final program design 
and start-up to ensiire siiccess, including: 

Following an integrated evaluation approach as described above 
Account inanager and custoiner service training 
Establishing requirements for supporting documentation, analysis methods, and reporting 
requireinents on teclinical stiidies 
Completing all program procedures from marketing through verification and payment and 
conducting a dry-run prior to launcli. 
Preparing for stronger or weaker than expected participant response 

0 

Q 

Q 

Incremental Annual Budget - Total 

TO~:II  
2009-2013 2009 2010 201 1 2012 2013 

$2,892 $4,486 $0 $174,308 $361,709 $5 43,3 9.5 

Incremental Annual Budget -Customer Incentive 

Total 
2009-2013 2009 201 0 2011 2012 2013 

$1,377 $2,243 $0 $87,154 $ 1  80,854 $271,629 

Incremental Annual Budget - Administrative 

Total 
2009-2013 2009 2010 201 1 2012 2013 

$1,515 $2,243 $0 $87,154 $180,854 $27 1,766 

' I  201 1 budgets reflect the potentials analysis that shows no new construction in that year. It is anticipated that 
program activities would be modest until the econotny turns upward, but would not be entirely stopped in that year. 
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s 

Incremental Annual Energy Savings Net MWli (at Generator) 

Cumulative 
2009 201 0 201 1 2012 2013 ‘rota1 

2009-2013 

22 3 6 0 1,268 2,643 3,970 

Incremental Annual I’cilk Demand Savings Net ItW (at Generator) 

Cum u I a t iv e 
2009 2010 201 1 2012 2013 Total 

2009-2013 

2 2 0 68 141 212 

2009-2013 Benefit-Cost Test Benefit-Cost Test Ratio 

Total Resource Cost Test (TRC) 1.4 

Utility System Resource Cost 2.2 

Participant 2.8 

Rate Irllpact Measure (RIM) 0.6 

l 2  As with the budget in the early years, impacts are projected to be modest due to a lack of new construction being 
forccast in the area. 
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To encourage APCo West Virginia’s C&l customers to both shift their load away from peak demand 
periods (suiiiiner or winter) and to reduce overall demand on the system during that peak period. This 
program also aims to increase the knowledge of the benefits of demand response within the 11011- 
residential custoiner base. 

The C&l Direct Load Control (DLC) program targets non-residential customers i n  the APCo West 
Virginia service territory with central air conditioning or heat pump systeins, specifically targeting small 
C&I customers, with larger accouiit managed customers being the secondaiy target marltet. Electric water 
heaters also have load control potential and could be added, depending upon the enabling technology 
employed by the program. 

The C&I Direct Load Control Program would be an ongoing eleineiit of the program portfolio. 

The DLC program would provide rate discounts to participants who allow APCo West Virginia to cycle 
its customer’s air conditioners or heat pumps during periods of suininer or winter peak system demand. 
The program is designed to: 

e 

0 

Q 

o Overcome market barriers, including: 

Install the enabling technologies used for this program, including installed switches to the HVAC 
system and/or enhanced prograininable thermostats. 
Provide incentives to facility owners and operators for the installation of tlie enabling 
techiiologies. 
Provide a marketing mechanism for HVAC equipinelit vendors, distributors and contractors to 
promote direct load control technologies to end users. 

o 
o 

Customers’ lack of awareness aiid knowledge about the benefits and cost of DLC, and 
Performance uncertainty associated with DLC projects. 

0 Ensure that the participation process is clear, easy to understand and simple. 

Certain barriers exist lo the adoption of DLC equipment, iiicludiiig lack of awareness/ltiiowledge about 
the benefits aiid costs of DLC technologies and technology perforinaiice uncertainties. This program is 
designed to help overcoiiie these market barriers and encourage greater adoption of DLC equipment i n  the 
C&I market. 

The prograin would be structured as a broadly applicable C&I DLC program since the deinand savings 
for HVAC equipinelit is similar across many C&I market segments. APCo West Virginia could make 
participating in this program a condition of service for new construction customers. Having a simple 
program structure and rate discount provides customers with certainty aiid ease of use regarding the rate 
discount they will receive for installing an enabling tecliiiology. 

The program’s actual demand and energy savings would be determined through the program evaluation. 
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A rate discount of approximately $5 per toil of air conditioning per peak month would be tlie priinary 
incentive for this program, although specific cycling strategies that achieve higher savings may be 
provided a higher incentive. 

APCo West Virginia worild specify cornplying DLC switching technology and/or enhanced 
programmable thermostats that would be iiistalled in tlie prograin. 

Program iin~Aeiiieiitatioii activities include administration, marlteting, vendor referrals, application and 
incentive processing, coordination of education and training activities, participation tracltiiig and 
reporting, quality control, and technical support. APCo West Virginia account representatives are 
expected to promote the program to their customers. Alternatively, APCo could outsource tlie prograin to 
an “iinpleinentation contractor”. APCo West Virginia would liltely sub-contract tlie DLC switch 
installatioiis to HVAC or electrical contractors. 

Tlie C&I DLC program includes custoiner educational aiid promotional pieces designed to assist facility 
owners, operators and decision makers with tlie inforination necessary to install DLC in their facilities. 
Tlie program also would include customer and trade ally educatioii to assist with understanding tlie 
eiiabling technologies that are being promoted, tlie incentives that are offered, atid liow tlie program 
functions. 

rate 

Tlie marketing and communications strategy would be designed to inforin customers of the availability 
aiid benefits of tlie program and liow they can participate in  tlie program. Tlie strategy would include 
outreach to customers directly and via HVAC coiiipanies. The APCo websitc would direct customers to 
inforination about tlie program. More specifically, tlie marlteting and coiiiiniinicatioiis plan would 
include: 

e Direct inail aiid outreach to customers and custoiner representatives. Marketing activities would 
include: 
o Brochures that describe the benefits and features of tlie prograin including program 

application forms and worltslieets. The brocliures will be mailed upon demand. 
Targeted direct inailiiigs used to educate customers oii the benefits of tlie program and 
explaining how they can apply. 
APCo website content providing program inforination resoiirces, contact informatioii, 
downloadable application forms and worksheets, aiid linlts to other relevant service and 
inforination resoiirces. 

o Presentations by the prograin inatlager to key ciistoiners atid customer groups to actively 
solicit their participation iii the program. 

The marketing strategy worild identify key customer segments and potcntially geographical areas 
for targeted marketing, aiid will prepare specific outreach activities for these customers. 

o 

o 

e 
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APCo would design and develop tlie content, messaging, branding, and calls to action of all of tlie 
marketing and collateral materials used to promote tlie program. 

Task Timeframe 

DSM Plan Approval TBD 

Selection of Program Implementation Contractor and 
Enabling Technologies 

Final Program Design and Materials Developed 

4 months 

6 months 

Prograni Launch 7 11101lt1lS 

All evaluation activities would be conducted by a third party contractor selected through a competitive 
bidding process. An integrated evaluation approach would be talten, which includes addressing evaluation 
at the onset of program design; collecting evaluation data as part of program administration; assessing and 
docuinenti~ig baseline conditions; establishing tracking metrics; developing and refining deeined load 
reduction values; as well as conducting primary ancl secondary research as part of impact and process 
evaluations. 

Q Tlie overall goal of tlie impact evalcmtioiz would be to validate/calibrate tlie deeined load 
reduction values and determine prograin cost-effectiveness. Self-report surveys with both 
participants and nonparticipants may be used to assess net impacts. Tlie participant and 
nonparticipant surveys would also address prograin awareness, barriers to participation, 
participant satisfaction, and process efficiency. These surveys would be enhanced by collecting 
market data and assessing trends as well as interviews with program staff, vendors, 
manufacturers, and other trade allies. 

The process evaluation would be conducted during the first program year and then coordinated 
with follow-on impact evaluation work to be perforined once program-approved measures have 
been installed and operating for a sufficient time to enable a robust impact evaluation. Wlierever 
it is possible, practical, and appropriate, evaluatioii activities would be conducted in conjunction 
with other utilities and agencies iii the state to share funding of studies and help ensure 
consistency. 

istratii 

It is estiinated that a 0.5 full-time equivalent (FTE) would be required for program management, and 0.5 
FTE will be required for administrative taslts. Designated APCo West Virginia staff person(s) would 
provide program administration, marketing, vendor referrals, application and incentive processing, 
coordinatioii of education and training activities, participation tracking and reporting, qiiality control, and 
teclinical support. APCo West Virginia account representatives are expected to promote the program to 
tlieir customers. Alternatively, APCo West Virginia could outsource the program to an “impleineiitatioii 
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contractor”. APCo West Virginia woiild likely want to sub-contract the DLC switch or enhanced 
tliermostat installatioiis to HVAC or electrical contractors. 

APCo West Virginia and its implementation contractor would follow industry best practices during filial 
program design and start-up to ensure success, including: 

e Following an integrated evaliiation approach as described above. 
Confiriniiig enabling technology performance. 
Account manager and customer service training. 
Completing all program procedures from marketing tliroiigh verification and payment and 
conducting a diy-run prior to launch. 
Preparing for stronger or weaker than expected participant response. 

Q 

Q 

e 

1ncrenient:il Aniiu:il Budget - Total 

Total 
2009 2010 2011 2012 2013 2009-201 3 

$.3,967,25 1 $5,062,370 $6,422,065 $8,223,806 $26,444,255 $2,768,762 

Incremental Annual DLC Credits 

Total 
2009-201 3 

2009 2010 201 1 2012 2013 

$1,208,793 $2,4 1 3 ,0 8 8 $3,569,719 $4,8 15,004 $6,303,228 $18,309,832 

Incremental Annual Budget - Atlministrative 

Total 
2009 2010 201 I 2012 2013 2009-2013 

$1,554,16.3 $1,492,65 1 $1,607,062 $1,920,578 $8,134,423 $1,559,969 

Summit Blue Consulting, I.LC 112 



IWSC Case No. 2010-00095 
Commission Staff 1st Set of Data Requests 
Order Dated April 9,2010 
Item No. 3 
I’age 122 of 382 

C&I DR Direct Load Control 

err ets 

Table 
enerator 

Incremental Annual I’ealc Demand Savings Net kW (at Generator) 

C u m u la t ive 
2009 2010 201 I 2012 2013 Total 

2009-2013 

8,404 8,373 8,041 8,658 10,347 43,822 

2009-201 3 Beilcfit-Cost Test Benefit-Cost Test Ratio 

Total Resource Cost Test (TRC) 

Utility System Resource Cost 

Participant 

Rate Impact Measure (RIM) 

1 .G 

2.3 

0.7 

2.0 
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The Energy Ediication and Training programs are designed to build custoiner awareness of energy 
efficiency in general as well as APCo West Virginia programs to begin market transforination and build 
demand. 

Media outreach and advertising is priinarily for the inass market, but training is targeted to larger C&I 
customers. 

These programs would be directly managed by APCo West Virginia and are expected to be ongoing. 
These new programs should have a goal of increasing tlie adoption of the efficiency programs as well as 
bringing APCo West Virginia’s coininitment to efficiency to its custoiners. 

APCo West Virginia woitld plan a inedia campaign and training effort to address the lack of awareness of 
their custoiner base to these new programs in a variety of ways. In  addition, general energy education 
should be a key focus. The development and distribution of targeted marketing materials and participation 
in promotional events should be a primary focus. 

Tliere are several barriers to the adoption ofeiiergy efficiency. In soiiie cases it is simple lack of 
awareness or misinforination. In other cases, it is a lack of contractor or professional contractors to make 
efficiency a realistic decision clioice. For other cases, inany technology choices are made spitr-of-the- 
inoinent or in a fail-and-replace scenario wliere the person or contractor contacted are aware of tlie 
portfolio prograins and make the efficient decision. I n  all cases, these programs should furtlier APCo 
West Virginia’s commitment to efficiency and bridge the portfolio prograin goals and tlie coiisLiiner lack 
of adoption. 

The goals and needed iiiceiitives woiild vary by program supported and will be clearly stated, along with 
goals with regard to ciistoiners reached, people trained, items sold/given away or whatever the program’s 
incentives and strategy call for. 

Each supported program would have its own specific measures, eligibility and other ineasure 
requirements. In the Energy Education Program, tlie following are the ineasure details. 
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Tlie impleineiitation strategy for each program woitld be spelled out in tlie specific function of the 
program. The iinpleiiienter aiid APCo would agree iipoii strategy and budget during the program 
agreement discussions. 

Iiiipleineiitation-related administrative requirements would be handled by APCo West Virginia, who will 
be responsible for: 

Overseeing tlie work of any sub contractors 
Overseeing the work of the energy education contractor Q 

0 Data tracltiiig and reporting 
0 Budget traclting and reporting 
0 Managing pitblic relations 
0 Customer satisfaction/Probleiii resolution 

ar 

Each program component would have a specific marlteting strategy that would be stated in tlie description 
of the program and agreed upon by APCo West Virginia. 

, .. Ta s ICs I imeframe 

Selection of sub Contractors 

Program planning and materials developed 

Prograiii launch - marltetiiig begins 

1 month 

3 months 

3 months 

All evaluation activities would be conducted by a third party contractor selected through a competitive 
bidding process. An integrated evaluation approach would be taken, which includes addressing evaluation 
ai tlie onset of program design; collecting evalitatio~i data as part of program administration; assessing and 
documenting baseline conditions; establishing tracking inetrics; developing and refining deemed savings 
measure databases; as well as conducting primary atid secondary research as part of impact and process 
evaluations. 

Tlie overall goal of tlie impact evaluation would be to validate/calibrate tlie deemed savings values, verify 
installation and determine program cost-effectiveness. Primary impact inetrics are savings per unit, 
program participants, net-to-gross ratio and program cost-effectiveness. Validation/calibratioii of deemed 
savings values for tlie ineastires will be determined by primary field researcli. Self-report surveys with 
both participants and nonparticipaiits would be used to assess free riders/spillover, iiistallation and 
retention rates, as well as the satisfaction with the various measures. Interviews with program inaiiagers, 
the implementation contractor and relevant organizations would be coiidiicted to assess the operational 

Summit Blue Consulting, L.LC 115 



KPSC Case No. 2010-00095 
Coniniissioii Staff 1st Set of Data Requests 
Order Dated April 9,2010 
Item No. 3 
Page 125 o f  382 

Energy Education and Training Program 

conditions of the program and to identify ways to improve the program. These srirveys would be 
enhanced by collecting market data and assessing trends. 

The process evaluation would be conducted during the first program year and then coordinated with 
impact evaluation work to be perforined once program-approved ineasures have been installed and 
operating for a sufficient time to enable a robusl impact evaluation. 

It is estimated that a 1 .O full-time equivalent (“FTE’) would be required for prograin inanageineiit. APCo 
West Virginia will be responsible for general administrative oversight of each supported program, which 
will iiicliide the following to address: 
Q Recruitment, selection, and management of the subcontractor(s) 

Coordination of inarlteting strategy/public relations among programs and market sectors 
Coordination of all inedia and educational services 
Data warehousing 
Recruitment, selection, and management of the evaluation contractor 

-a 

4) 

e Goal achievement within budget 

ets 

Ino‘ement:il Annual Budget -Total 

Total 
2009-2013 2009 2010 201 1 2012 2013 

$2,000,000 $1,500,000 $1,250,000 $1,250,000 $1,250,000 $7,250,000 

N/A 

em-C 

NIA 
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To identify aiid learn inore about new energy efficient technologies and program strategies with potential 
to capture additional electric and gas energy savings. 

et et 

Dependent on specific teclinology/prograiii. 

APCo West Virginia would initially focus on the successful start-up and delivery of other well- 
established pilot programs that have been proven to capture significant energy savings in similar regions 
throughout the country. Begiiining in tlie second year of the portfolio, APCo West Virginia would initiate 
research and aiialysis of other innovative technologies aiid strategies to reduce residential energy 
consumption. These efforts woiild be ongoing and pilot prograins rolled out as appropriate. 

The following pilot prograins represent new initiatives and technology approaches APCo West Virginia 
could pursue, ainong others, to capture additional energy savings: 

e Residential Power-Management to address the rapidly growing plug-load; education through 
monitoring devices and management tools such as advanced power strips and the whole-house 
switch. 
Residential-sized HVAC equipinelit optimized for perforinance in cold-climate (may incliide new 
developinents in heat-pump technology) 
Focus greater attention on perforinatice aiid installation quality, particularly in tlie areas of 
iiisulation, HVAC, lighting controls, aiid retrocoininissioiiiiig. I n  addition, align contractor 
training with constimer outreach through existing high efficiency trained contractor websites. 
Coordinated development of integrated prograin design such as green building and Zero-Energy 
New Homes that deliver multiple resource benefits to expand tlie market share for energy 
efficiency and elilialice tlie program’s overall cost-effectiveness 
Promotion of LED lighting technology iii coiisuiner and coiniiiercial applications, both indoors 
and out. Participate in the support of tlie DOE TINSSL program and L-Prize prograin for the 
support of new LED applications 
Encourage tlie use of new technologies for ligliting control aiid day ligliting such as high-efficacy 
light fixtures or controls such as diininers and vacancy sensors. New technologies are coining on 
tlie market and indiistry initiatives are renewing interest in home atitomation. Wireless lighting 
control protocols have been developed and are becoming increasingly economical, which will 
greatly iiicrease their market penetration 
Participation in statewide initiatives to reward manufacturers for Iiigliest efficiency appliance 
design and push for a broader array of attractive and energy-efficient fixture designs 
Neighborhood initiatives that motivate energy conservation through better information and 
norinalized comparative energy use-data 

e 

e 

m 

o 

e 

0 

Q 
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e Partner with local government and regional agencies and 11011-profits to sponsor a local efficiency 
awareness raising events, such as tlie Change-A-Light Challenge that encourages residents to 
change out a light bulb in their home 

N/A 

N/A 

tio 

N/A 

N/A 

N/A 

NIA 

It is estimated that a 1 .O full-time equivalent (“FTE?) would be required for program inaiiagemeiit. APCo 
West Virginia will be responsible for geiieral administrative oversight of the program, wliicli will include 
tlie followiiig to address: 
e 

Q 

Q 

Recriiitineiit, selection, and management of the subcontractor(s) 
Coordination of marketing strategy/public relations among prograins and marlet sectors 
Coordination of all media and educational services 
Data warehousing 
Recruitinelit, selection, and management of the evaluation contractor e 

e Goal achievement withiii budget 
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et 

ets 

Increnierital Arinual Budget - Total 

Total 
2009-2013 2009 201 0 201 1 2012 2013 

$1 50,000 $300,000 $300,000 $300,000 $300,000 $1,350,000 

er els 

NIA 

Its 

NIA 

~ 
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The estiinated investment for these programs, in 2009 dollars, would be approximately $15.8 inillion in 
2009, $19.6 inillion i n  2010, $23.6 million in 201 1, $29.9 inillioii in 2012, and $39.1 niillion in 2013, for 
a total $128 million; this is shown in Table 6-RR. The projected investments include 10% one-time 
startup costs (included in program administrationi3 costs) for the first year of program implementation. 

l 3  Administrative costs i n  this study are all costs for a given program aside from customer incentives: planning, 
marketing and sales, business process administration such as rebate processing, and evaluation, measurement and 
verification. General overhead costs such as general DSM department overheads, general educatiotdtraining and 
pilot program funding are estimated separately from specific programs, but are included in  the overall portfolio 
benefit-cost analysis. 

Summit  Blue Consulting, LLC I. 20 
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APCo West Virginia would implement the proposed portfolio of programs through a combination of in- 
hoiise utility staff and competitively selected third-party impleinentation contractors. APCo West Virginia 
would issue Requests for Proposals (“RFP”s) to qualified firms related to RFPs for the delivery of similar 
prograins targeting specific sectors. Suininit Blue believes that by issuing inultiple RFPs, it would be 
possible to obtain more competitive, cost-effective and qualified implementation responses. 
Iinpleineiitatioii contractors are eligible to respond to one or all of the RFPs. From start to finish, Summit 
Blue anticipates the process of issuing RFPs, evaluating responses and negotiating contracts along with 
associated program start-up time could result in 2009 launch date, at the earliest, for soine programs 
(dependent upon those factors previously mentioned in Section E.3., Portfolio Implementation) . The 
remaining prograins would begin later due to a need for longer preparation time prior to launch. 

Once contracts are finalized with the selected implementation contractors, the first major task would be 
preparation of detailed implementation plans. APCo West Virginia would ask the impleinentation 
contractors to draft in-depth start-up plans, procedures manuals, and other program itiipleinentatioii 
plaiiiiitig and deliveiy guideline documentation, detailing key milestones, measures, incentive levels and 
overarching launch and coinmunication strategies. 

APCo West Virginia would serve as the overall program administrator for delivery of the Energy 
Efficiency Portfolio. To expedite a quick launch of the programs, and to take advantage of cutting-edge 
program iinpleineiitatioii experience from other parts of the country, APCo West Virginia would plan to 
engage third-party implementation contractors. Contractors would be selected tlirough a coiiipetitive 
request for proposal process for delivery of programs. 

APCo West Virginia would anticipate providing high-level administrative, contract management, 
program design and marlceting oversight of the selected impleinentation contractors. A portfolio of this 
proposed size and scope would require carefiil management oversight. APCo West Virginia would have a 
small and dedicated group of energy efficient program staff overseeing third-party impleineiited programs 
and promotion of cross-sector education and awareness activities. 

APCo West Virginia staff woiild also take primary responsibility for general eiiergy efficiency education 
and awareness strategies and activities, including the corporate Web site, online eiiergy audit software, 
mass-market media, general education and efficiency awareness promotions. 

In summary, APCo West Virginia would provide compreheiisive program contract oversight, including 
managernetit, financial planning and budgeting, regulatory and legal support, as well as: 

0 High-level guidance and direction to the implemeiitation coiitractors, including review and 
revision of proposed aiitiual implementation plans aid proposed milestones and etigagernent with 
the contractor teain on a daily basis when working through strategy and policy issues. 

Review and approval of iinplementation contractor invoices and ensure program activities are 
within iiivestment and on schedule. 

e 
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Review of iinpleinentatioii contractor operational databases for accuracy, ensuring incorporation 
of data into APCo West Virginia’s comprehensive portfolio tracking database to be used for 
overall traclting and regulatory reporting. 

Review of ineasiire saving estimates inaintailied by the iinpleinentation contractor. 

Oversight aiid coordination of evalnatioii, ineasurernent, and verification contractors. 

Public education aiid outreach to coininunity groups, trade allies and trade associations. 

Guidance and direction on new initiatives or strategies proposed by the implementation 
contractors. 

Cominunication to implementation contractors about other APCo West Virginia initiatives that 
may provide opportunities for cross-program promotion. 

Review a i d  approval of printed inaterials and advertising plans. 

Evaluation of portfolio and program effectiveness and recommended modifications to programs 
and approach as needed. 

Periodic review of prograin metrics, conduct investment analysis, and review of evolving 
prograin design. 

I n  an effort to better assist APCo West Virginia in preparing for the launch and maintaining of efficiency 
programs, Siunmit Blue created a survey and coiitacted several utilities who are running efficiency 
programs to help guide plaiiiiing efforts for APCo West Virginia’s staffing and departmental functions. 
The iitilities that coinpleted the survey are: 

e AEPTexas 
0 Alliaiit Energy 
Q AinerenIL 
e AinerenUE 
e APS 
0 Integiys 

Q National Grid 
Q Otter Tail Power 

Minnesota Power 

From these siirveys, inforination has been gatliered that loolts at utility staffing, its Iiandling of efficiency 
programs aiid lessons learned. 

u ri 

There are a few main findings with regard to the structuring of the utility in preparation for the efficiency 
programs. The first is wliat deparliiient of the utility the efficiency operations are housed. Table 7-A 
represents the results received. 
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le 7- icienc ent structuri Its 

Department Name 

DSM Compliance Administrative Services Customer Services New Product 
Developinent 

DSM Prograins 
Department 

Business Support Demand Response None (4 responses) 

Energy Efficiency and 
Distributed Resources 

Custoiner Info and 
Programs 

Distributed Resources Product Delivery 

Energy Efficiency 
Programs & New 
Product Development 

Customer Service Energy Efficiency 
Iinplerneritat ion 

Program Development 

Energy Efficiency Customer Service & 
Marketing 

Evaluation and 
Regulatory 

Program Managenlent 

Energy Security Customers and Markets Market Development 

Market Planning Regulatory Affairs Market Research 

The results show differences amongst surveyed utilities with regard to what department the efficiency 
programs fall under as well as the nanie/fiinction of the actual efficiency area. Some information is inore 
prevalent than others, however. The first is that many energy efficiency program areas are subordinated to 
the Customer Service area of the utility. Another is that in most cases the program area is nanied Energy 
Efficieiicy arid thus Ins its ow11 identity showing its efficiency fiinction. Within the structure of the utility, 
it is also worth noting that in almost one half of the utilities there were no departments under the 
efficiency area. Of those with subordinate departinents tlie added fiinctions were diverse but focused on 
market, programs, and delivery of services. It is worth noting that only the largest (and most long 
standing) of efficiency departinents had subordinate areas, and thus it m y  be that these subordinate 
departments were added after tlie efficiency efforts are matured. Another final note is the prevalence of 
combining of efficiency with demand response and new products. It seems natural that demand side 
services would fall under one department, whether they are subordinate or above the efficiency area. 

With regard to the staffing of the efficiency offices, tlie resiilts vary. Table 7-B shows the staffing levels 
as coinpared to the size of tlie efficiency portfolio (measured in dollars). 
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191 

4.5 

40 

5 

8 

1 

6 

11 

8 

$1 14 million NA Manages prograins and implements many of tlie energy 
efficiency program 

$1 "8 million 0.5 Mix (audits, market research, low income, some lighting 
by contractors) 

$91 inillion 5 Mix of outsoLirce/iiiipleinent (Education, Shared Savings, 
Prescriptive and Custom Rebates, New Construction done 
by utility) 

$3.5 million NA Mix. SO% outsourced, SO% implemented by utility 

$17 inillion 8 Outsourced 

$2.8 millions 1 Outsourced 

$7.6 million 6 Outsourced 

-$7.S 6 Outsourced (Prime contractors has -36 FTEs to 
mi 1 lion programs) 

$25 .s 7 Outsourced (residential new construction done by utility) 
mi 1 1 ion 

There is a wide variation in staffing and funding for efficiency programs. The most obvious distinction is 
in wlietlier the utility implements their own prograins or if contractors are used to implement. If 
implementing there seems to be a much larger staffing need. If contracting, most of the energy efficiency 
staff seeins to be used to manage the chosen contractor(s). The key considerations in choosing to self- 
impleinenl or outsourcing includes delivery cost, professional experience, separation of verification and 
implementation, legislativelregiilatory mandates and prograin launch timing. I n  tlie surveys completed, 
only one utility inanages their own portfolio, while five contract out tlie entire portfolio. In addition, tliree 
of tlie utilities have a blended approach where some are self-implemented and the rest are contracted. 
With regard to staff size, the second major distinction s e e m  to lie in  the total fiinding of tlie portfolio. For 
siiiall (few million dollars) poitfolios, the staffing needs seem to require one or two people to manage the 
contractor(s). For portfolios in the low tens of inillioiis of dollars, staffing levels seem to average around 
$ 1-3 inillion in portfolio budget per FTE (if programs are largely outsourced to implementation 
contractors). 
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Most utilities surveyed are new to efficiency programs, having created efficiency areas given legislation 
or regulatory changes (rate cases, energy efficiency portfolio standards, etc). Most of tlie utilities face tlie 
initial decision to self-implement or contract out their progranis, but in most cases in the Midwest, the 
programs are implemented by contractors. Most of the utilities do not have tlie institutional experience or 
expertise to quickly (which is most often the case with legislated programs) design and launch programs. 
In most cases, tlie utilities einployed organizations to assist in designing prograins and assisting in tlie 
administration of tlie programs. I n  addition, implenienters are einployed to launch tlie program 
tlieinselves. IJtilities, however, must still keep close contact with tlie implenienters and also stakeholders 
as tlie prograins progress. 

The otlier main lesson learned fkom the surveys was that all utilities did staff up i n  order to ensure tlie 
proper executioii of their efficiency requirements. The average figures seem to be one full time einployee 
for each $1-3 million in efficiency programs. These staff requirements are largely program managers 
wlio interact with contractors day-to-day and ensure tlie utility is in lock-step with the impleinenter 
i n  making sure all targets are achieved. 

The marketing and outreach strategy for this portfolio of programs will encourage participation among 
customers, key inarket players aiid trade allies. Tlie objective of the marketing and coiiiinLinications 
strategy is to make custoiners and key inarltet actors aware of program offerings and benefits, and to 
influence their decision making when purcliasing or installing energy system or equipment in favor of 
more energy efficient options. 

Tlie specifics of tlie marketing strategy will depend on tlie program aiid the demograpliics oftlie group 
being engaged. Deperiding 011 the inarket to be reached, marketing will generally iiicliide a mix of 
broadcast, Internet, print media, radio, direct contact, direct mail, bill inserts, or presentations. Tlie 
prograiii descriptions describe the proposed marketing approach for each program. 

Additionally, APCo West Virginia would work with regional, state, and national programs and partners to 
optimize cooperative marketing programs and campaigns. Marketing efforts will be designed to dovetail 
with other organization atid goveriiineiit agency efforts to achieve energy efficiency, other statewide or 
regional efficiency programs and campaigns, including any ultimately initiated by the West Virginia PSC. 

APCo West Virginia should consider building a compreliensive internal tracking and reporting system to 
record all activities from the DSM portfolio of programs. Data tracking system are being used 
siiccessfully i i i  numerous other states, and APCo West Virginia would benefit from the learning that has 
occurred there. Implementation contractors would be responsible for tracking and reporting energy 
efficiency program activities by entering details of each project into tlie coiiiprehensive data tracking 
system. Tlie system would allow customized reporting to m e t  any reporting requireinelits in  a quick, 
transparent and accurate manlier. 
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While this plan presents detailed information on approach, energy efficieiicy ineastires and proposed 
incentive levels, the State of the West Virginia economy along with unforeseen changing market 
conditions, would require regular review and revisions of portions of this plan to reflect new inforiiiation. 
As such, ad,justineiits to tliese programs would likely be necessary. 

APCo West Virginia would work with other utilities to iiiaxiiiiize tlie effectiveness of tlie programs; and 
regular commutiicatio~i and coordination will be necessary. APCo West Virginia would collaborate with 
others to provide effective prograins, reporting and evaluation processes, as well as exchange ideas for tlie 
benefit of its customers. 

Several entities are promoting energy efficiency including: tlie state govemmeiit; Southeast Energy 
Efficiency Alliance (“SEEA”); U.S. Environmeiital Protection Agency and U S .  Department of Energy’s 
“ENERGY STAR’ brand; as well as Federal tax credits. APCo West Virginia and its implementation 
contractors should work diligently to reniain aware and up-to-date and to cooperate with efficiency efforts 
being directed at West Virginia energy users. Wherever feasible, co-marketing efforts should be 
employed in an attempt to send a clear and consistent message on the benefits of energy efficiency and 
tlie resoiirces available lo help acliieve it. APCo West Virginia should help its ciistoiners maximize tlie 
energy efficiency iilcentives available. 

Trade allies are essential to effective implementatioii of energy efficiency programs. Trade allies are 
considered program partners and will be treated accordingly. Relationships with trade allies would be 
ciiltivated and nurtured through numerous methods to ensure effective communication in both directions. 
Trade allies would be regularly inforined of program progress. Changes and feedback from trade allies 
about “what is working and what is not” in tlie field are essential. To ensure good two-way 
com~nunicatio~i, coordination, “Iisteiiing sessions,” and fiequent communications would be emphasized 
with these key partners to advance program goals. A scliedule of meetings, workshops, educatioiial 
seminars, program update breakfasts, and clear and concise prograin descriptions would be distributed to 
tlie trade allies at tlie prograin kick off meetings. Ongoing training and program updates also would be a 
key part of program delivery. 
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Program evaluation, measurement, and verification (“EM&V”) activities are central to tlie success of 
APCo West Virginia’s portfolio and would be used to verify program savings impacts and monitor 
program perforinatice. These activities serve as a way to determine tlie actiial program level savings being 
delivered and to maxiiiiize energy efficiency investments. 

Effective EM&V eiisures that expected results are ineasurable, achieved results are robust and defensible, 
program delivery is effective in inaxiiiiiziiig participation, and tlie overall portfolio is cost-effective. 

efii eas Ita eri 

Evaluation eiicoinpasses process, impact and market evaluation activities as defined below: 

Process evaluations are directed at addressing whether tlie programs were iiiiplemeiited as designed, 
examining perceived market barriers and opportunities, measuring participant satisfaction, docuinentiiig 
tlie program process, and exploring opportunities for efficiency improveinelits. Process evaluations are 
generally performed by using a combination of interviews with program managers, iniplementation 
contractors, trade allies, participants, program drop-outs and mi-participants. They often iiiclude a 
detailed review of program documents, application forins, and policies and procedures, including record 
keeping and data collection. Sometimes, they include surveys with nowparticipants to examine program 
awareness and market barriers to participation. Process evaluations often dociunent each significant 
component of the programs, including program accomplisliments, administrative processes, participant 
experiences, customer satisfaction, and successes and failures. 

Impact evaluations validate tlie energy and deiiiaiid savings produced by a program. These evaliiatioiis 
validate program-reported savings by verifying the type, quantity and efficiency of measures installed, 
examining tlie measures replaced by tlie program for retrofit applications, or estimating tlie normal or 
standard baseline equipment for new construction applications. Impact evaluations calculate net savings 
by adjusting program-reported savings to account for measures tliat would have been installed even if tlie 
program had iiot existed (defined as fiee ridership) and for ineasures that were inspired by the program, 
but iiot captured by the tracking system (typically called spillover). These evaliiatioiis use data from 
program tracking databases, interviews with participants, on-site inspection and monitoring, and 
occasionally, secondary sources, sucli as program evaluations done for similar programs. Methods for 
impact evaluations iiiclude engineering calculations, simulation modeling calibrated to site billing data, 
and statistical/regression analysis of energy use data. 

Market evaluations examine program and inarlcet assessment “indicators” developed for each prograin 
and assess how these indicators change over time. The indicators are typically derived from a program 
logic forinulatioii developed during program design and early implementation. The program logic model 
is a simple representation of tlie program and the underlying hypotheses that are expected to account for 
tlie program’s success in tlie market. Typically, program logic models are organized around tlie program 
inputs, processes, arid outputs. From this forinulation, a set of key market iiidicators that can be tracked 
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over time is developed (and modified over time, as needed). These indicators are designed to ineasiire the 
progress of a program across specified time periods in terms of affecting key toucli points in the inarltet. 
This might include the change over time in tlie number of qualified contractors. The indicators are 
designed to reflect significant changes i n  how the inarket operates, tlie inforination absorbed and used by 
the inarket, choices key market actors make on a routine basis, and the attitudes and beliefs of key market 
actors. Data to support inarltet evaluatioiis are typically gathered through surveys with trade allies, 
manufacturers, participants, and nonparticipants, as well as from secondary sources, such as national 
databases. 

Q Measurement includes developing a program data tracking system to support the evaluatioii 
effort; i.e., measnring of results and verifying the iiistallatioii and reteiitioii of measures and 
equipinelit promoted by the DSM prograin where appropriate. 

0 Verification includes a review, audit, and verification of claimed program savings and 
recoininendations for improvement. 

Appropriate EM&V requires that a framework be established that encornpasses both planned EM&V 
efforts and data collected as part of program implementation. This section provides an overview of the 
monitoring, verification, and evaluation efforts recoininended to support appropriate EM&V. The basic 
requirements and approaches for planning program-specific evaluations, including the allocation of funds 
across evaluation efforts, are also discussed i n  this section. Importaiitly, EM&V efforts evolve over time 
and change as programs move from initial roll-out with few participants to full-scale iinpleiiieiitation. 

Most evaluation activities would be conducted by third-party evaluation coiisultants selected tlirougli a 
competitive bid process. This approach ensures the program evaliiation effort is fair and objective. Impact 
evaluations are inost often performed by organizatioiis independent of those responsible for designing and 
implementing program to eiisiire objectivity. Process evaluations and inarket effects studies typically are 
also prepared by independent evaluators, but process evaluations in particular are used less to verify 
perforinance tlian to help iniprove perforiiiance and, as such, require active participation by tlie program 
adiniiiistrator/iiiIpleiiieiiter. 

Although some of these activities are inlierently prograin management activities and, therefore, tlie 
responsibility of APCo West Virginia, all parties are best served by establisliing a forum for ongoing 
stakeholder participation that provides tlie opportunity for parties to shape tlie structure of tlie evaluation 
process initially and as a function of the evaluation results. 

The overall suggested evaluation approach is based on an integrated cross-disciplinary model that 
incliides evaluators as members of “project teams” involved in the various stages of program plaiining, 
design, monitoring aiid evaluation. This is a very cost-effective method that lias been very siiccessfiil for 
other program administrators (such as NYSERDA). 

Timing of EM&V activities and reporting can have a significant effect on the accriracy aiid usefulness of 
findings. Data collection done inoiitlis or years after a program intervention can be weakened by fading 
memories, lost data, and confounding events that have happened in tlie intervening time. EM&V reports 
that come well after program intervention can arrive too late to provide input at key program 
implementation stages. 
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EM&V plans are designed to mitigate these problems. The process by which this is done is to integrate 
select data collection within the prograin impleinentation process and to provide near real-time feedback 
on key indicators of program progress. EM&V processes that lake an “integrated data collection” (“IDC”) 
approach to planning seek out opportunities in tlie program iiii1.7leiiieiitatioii process where evaluation data 
can be collected efficiently, cost-effectively, accurately, and produce timely results. One example is tlie 
program application forms. Other interactions with customers where important data caii be collected 
include initial ciistoiner contact (questions on wliere tlie ciistoiner heard about tlie program), during 
iinpleineiitatioii (where data on tlie equipment baseline can be collected), atid payinelit of incentives 
(questions on what iiieasures were installed due to the program may best be collected at this time). Of 
course, this approach will be liiglily dependent of the program design and the points where the program 
interacts with the customer or trade ally. 

The IDC approach requires tlie EM&V and iinpleiiieiitatioii staff to work closely together to develop a 
protocol for collecting data as part of the standard prograin implementation practices and customer 
correspondence associated with tlie program. It also is iinportaiit for the program implementatioii staff to 
see successful M&V as part of their responsibility; i.e., tlie program will get credit for the savings that can 
be verified aiid program iinplementers can have a dramatic influence 011 how accurately this in-field 
verification can be accomplished. 

This IDC protocol garners participant feedback in near real-time to support process, market, and impact 
analyses. Examples iiiclude exit surveys with training participants designed by evaluation staff, but 
admiiiisterecl by program implementation staffi evaluation inputs on program application forms so key 
baseline data is collected before existing equipinent is replaced, a id  regular transfer of program data to 
evaluators, so follow-up surveys can be iiiipleinented soon after prograiii participation. 

Figure 8- 1 below shows the program evaluation cycle. 

Approximately three to five percent of overall portfolio program costs would be allocated to tlie followiiig 
activities, further described in tlie following sections: 

0 EM&V related activities 
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e, Project savings verification and due diligence 

Q Independent program evaluations 

Q Independent assessinelit of annnal program impacts 

Interim1 quality assLiraiice and control 

Coordination of evaluation activities with other players 

Q 

Q 

Implementation and/or evaluation support contractors would assist in tlie development of key program 
and evaluation related components. These include: 

Development of an APCo West Virginia specific Measures Database savings estimates for 
prescriptive ineastires in a Technical Reference Manual (“TRM”). Tlie TRM would detail all 
measure savings assumptions, including base efficiency, Iiigh efficiency, iiieasure size, ineastire 
life, free ridersliip, and spillover estimates. 

Review tlie portfolio tracking system database that captures measure and/or project data, develops 
initial estimates of savings, aiid retains participant information to assist with subsequent EM&V 
activities. 

Direct market baseline research aiid market characterization to support improved Plan 
implementation. 

Review prograin and measure cost-effectiveness. 

0 

Q 

e 

APCo West Virginia would work with implementation contractors to develop and implenient quality 
assurance/quality control (“QA/QC”), inspection, aiid due diligence procedures for those prograins for 
which deemed savings are iiot appropriate. Tliese procedures would vary by program and are necessary to 
assure customer eligibility, coinpletion of installations, and the reasoiiableiiess and accuracy of savings. 
The activities that APCo West Virginia would Liiidertalte in performing EM&V procedures may include, 
but are iiot limited to, tlie following: 

e 

Q 

Review of custom incentive applications and project proposals for eligibility and completeness 

Inspect and verify a statistically valid sample of installations for purposes of ensuring compliance 
with program requirements 

Prepare and facilitate EM&V plans wliere needed based on tlie project, and assure adherence to 
IPMVP protocols. 

e 

Descriptions of proposed evaliiatioiis for each program are included in tlie program plans. 

Tlie key coiiipoiieiits of tlie process and impact evaluations include: 
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Evaluations conducted by an independent, DSM evaluation consultant obtained through an RFP 
process 

Verification, by an appropriate sample, that efficiency measures are installed as expected 

In-field measure perforinance ineasureinent and data collection 

Energy and deinaiid savings analysis to compute the results that are being achieved 

Cost-effectiveness analysis by program and overall DSM portfolio 

Process evaluation to indicate how well programs are working to achieve objectives 

Identification of important opportunities for improvement 

APCo West Virginia’s EM&V contractor would prepare an annual report of energy efficiency program 
results, wliich will incorporate findings from evaluation activities coinpleted that year, changes to 
programs, and new programs implemeiiied, as well as gross atid net savings and costs and cost- 
effectiveness results by program and portfolio. It is anticipated that the EM&V contractor’s work, as well 
as participation in the process by the implemeiitation contractor, would result in niiiiierous areas where 
iinprovements and refineinents to the APCo West Virginia deemed ineasiire database are necessary. 

111 addition to the procedures outlined above for verifying savings from the portfolio, APCo West Virginia 
would implement appropriate internal controls to assure the quality of program design and 
iiiil.)leiiieiitatioii and establish a consistent and integrated tracking and reporting system for all prograins in 
the portfolio. APCo West Virginia would produce scheduled reports on all customer interactions, 
including ciistoiners recruited, incentive applications received, iiicentives processed, and installations 
verified, and would establish procedures for ongoing verification. 

APCo West Virginia worild require implementation contractors or staff to routinely contact or visit a 
sample of participating custoiners to assess the quality of prograni delivery and the installation of 
ineasiires for which incentives were claimed. APCo West Virginia would also track, on an on-going basis, 
iiicentive fiilfillineiit time, technical services delivery times (how long between customer request and 
audit completion for example), incentive documentation, and ciistoiner complaints, among other inetrics 
of program performance. 
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Achievable Potential: tlie amount of energy use that efficiency can realistically be expected to displace 
assuming tlie most aggressive program scenario possible (such as providing end-users with payments for 
the entire incremental cost of more efficient eqiiipinent). This is often referred to as maximum achievable 
potential. Achievable potential takes into account real-world barriers to convincing end-users to adopt 
efficiency measures, tlie non-measure costs of delivering programs (for administration, marketing, 
tracking systems, inoiiitoriiig and evaluation, etc.), and the capability of programs and administrators to 
ramp up program activity over time. 

Applicability Factor: the fraction of the applicable dwelling units that are technically feasible for 
conversion to tlie efficient technology from an engineering perspective (e.g., it inay not be possible to 
install CFLs in all light sockets in  a home because the CFLs inay not fit in every socket i n  a home). 

Base Case Equipment End Use Intensity: the electricity used per customer per year by each base-case 
technology in each market segment. This is tlie consumption of tlie electric energy Lisiiig equipment that 
tlie efficient technology replaces or affects. For example piirposes only, if the efficient ineasure were a 
high efficiency lamp (“CFL”), tlie base end use intensity would be the annual kWh use per bulb per 
household associated with an incandescent light bulb that provides equivalent limens to tlie CFL. 

Base Case Factor: the fraction of the end use electric energy that is applicable for the efficient 
technology in a given market segment. For example, for residential lighting, this would be tlie fraction of 
all residential electric customers that have electric lighting in their houseliold. 

Coincidence Factor: tlie fraction of connected load expected to be “on” and using electricity coincident 
with the system peak period. 

Cost-effectiveness: a measure of the relevant economic effects resiiltiiig fi-om the iinplenieiitation of an 
energy efficiency measure. If the benefits outweigh the cost, the ineasure is said to be cost-effective. 

Cumulative Annual: refers to the overall savings occurring in a given year froin both new participants 
and savings continuing to result from past participatioii with ineasiires that are still in place. Cumiilative 
annual does not always eqiial tlie siiin of all prior year incremental values as some measures have 
relatively short measure lives and, as a result, their savings drop off over time. 

Demand Response: the ability to provide peak load capacity through deinand management (load control) 
programs. This methodology focuses on curtailment of loads during peak deinand times thus avoiding tlie 
requirement to find new soiirces of generation capacity. 

Early Replacement: refers to ail efficieiicy measwe or efficiency program that seeks to encourage the 
replacement of functional equipinent before the end of its operating life with higher-efficiency units 

Economic Potential: the subset of the technical potential screen that is economically cost-erfective as 
compared to conventional snpply-side energy resotirces. Both technical and economic potential screens 
are theoretical numbers that a s s m e  iininediate implementation of efficiency measures, with no regard for 
the gradual “ramping lip” process of real-life programs. In addition, they ignore market barriers to 
ensuring actual implementation of efficiency. Finally, they only consider the costs of efficiency measures 
tliemselves, ignoring any prograinmatic costs (such as marketing, analysis, adiiiinistration) that would be 
iiecessaiy to capture them. 
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Effective Useful Life (“EUL”): the number of years (or hours) that the new energy efficient equipnient is 
expected to fnnction. Useful life is also coinmoiily referred to as “measure life.” 

End-use: a category of equipinent or service that coiisuines energy (e.g., lighting, refrigeration, heating, 
process heat). 

Energy Efficiency: using less energy to provide the same or an improved level of service to the energy 
co~isiiiner i n  an ecoiioinically efficient way. Soinetiines “conservation” is used as a syiionyin, but that 
term is usually taken to ineaii using less of a resource even if this results in  a lower service level (e.g., 
setting a thermostat lower or reducing lighting levels). This recognizes that energy efficiency incliides 
using less energy at any time, including at times of peak demand throirgh demand response and peak 
shaving efforts. 

Free Driver: individuals or businesses that adopt an energy efficient product or service because of an 
energy efficiency program, but are difficult to identify either because they do not receive an incentive or 
are not aware of exposure to tlie program. 

Free Rider: participants i n  an energy efficiency prograin who would have adopted an energy efficiency 
technology or improvement in the absence of a prograin of financial incentive. 

Incremental: savings or costs in a given year associated only with new installations happening in year. 

Impact Evaluation: is the estimation of gross and net effects fiom the implementation of one or inore 
energy efficiency programs. Most program iinpact projections contain ex-ante estimates of savings. These 
estimates are what the program is expected to save as a result of its iinpleinentatioii efforts and are often 
used for program planning and contracting purposes and for prioritizing program funding choices. In 
contrast the iinpact evaluation focuses on identifying and estimating the amount of energy and deinand 
tlie prograiii actually provides. 

Integrated Data Collection (‘“PDC”): an approach in which surveys of key inarket actors and end-use 
customers (“ECJCs”) are conducted in “real time” as close to the key intervention points as possible; 
usually integrated as part of the standard program implementation or other program paperwork process. 

Lost-opportunity: refers to an efficiency ineasure or efficiency program that seeks to encourage the 
selection of liigher-efficiency equipinent or building practices than would typically be chosen at the time 
of a purchase or design decision. 

Market Characterization: refers to evaluations focused 011 the evaluation of program-induced market 
effects when tlie program being evaluated has a goal of malting longer-term lasting changes in the way a 
inarket operates. These evaluations examine changes within a market that are caused, at least in part, by 
the eiiergy efficiency programs attempting to change that market. 

Market Transformation: an approach in which a program attempts to influence “iipstream” service and 
equipment provider inarket cliannels and what they offer end customers, along with educating and 
informing end customers directly. The einpliasis is on influencing market channels and key inarltet actors 
other than end customers. 

Measure: any action taken to increase efficiency, whether through changes in equipment, control 
strategies, or beliavior. Examples are higher-efficiency central air conditioiiers, occupancy seiisor control 
of ligliting, and retro-commissioning. I n  some cases, bundles of technologies or practices may be modeled 
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as single ineasures. For example, an ENERGY STARTM home package may be treated as a single 
measure. 

Megawatt (“MMI”): a unit of electrical oiitpiit, equal to one millioii watts or one tlioiisand kilowatts. It is 
typically used to refer to tlie output of a power plant. 

Megawatt-hour (“MMIh”): one thousand kilowatt-hours, or one million watt-lioiirs. One MWli is equal 
to tlie use of 1,000,000 watts of power in one hour. 

Net-to-gross (“NTG”) Ratio: a factor representing net program savings divided by gross program 
savings that is applied to gross program impacts to convert them into net program load impacts 

Portfolio: either a collection of siniilar programs addressing tlie same market, technology, or 
mechanisms; or tlie set of all prograins conducted by one organization. 

Process Evaluation: a systematic assessment of an energy efficiency prograin for tlie purposes of 
dociiiiienting program operations at tlie time of tlie examination and identifying improvements that can be 
made to increase tlie program’s efficiency or effectiveness for acquiring energy resources. 

Program: a mechanism for encouraging energy efficiency. May be fiinded by a variety of sources and 
pursued by a wide range of approaches. Typically includes inultiple measures. 

Program Potential: tlie efficiency potential possible given specitic program fittiding levels and designs. 
Often, program potential studies are referred to as “achievable” in contrast to “inaxiiniiin achievable.” 

Remaining Factor: the fiaction of applicable iuiits that have not yet been converted to tlie electric energy 
efficiency measure; that is, one minus tlie fraction of imits that already have tlie energy efficiency 
measure installed. 

Replace on Burnout (“ROB”): a DSM measure is not iiiiplemented until tlie existing technology it is 
replacing fails. An example woiild be an energy efficient water heater being purchased after the failure of 
tlie existing water heater. 

Resource Acquisition: an approach in wliicli end customers are tlie primary target of program offerings 
(e.g., using rebates to influence ciistoiners’ purchases of elid use equipinent). 

Retrofit: refers to an efficiency ineastire or efficiency program that seeks to encourage tlie replacement of 
fiiiictional equipment before tlie end of its operating life with higher-efficiency units (also called “early 
retirement”) or tlie installation of additional controls, equipment, or materials in existing facilities for 
purposes of reduciiig energy constimption (e.g., increased insulation, low flow devices, ligliting 
occupancy controls, economizer ventilation systems). 

Savings Factor: tlie percentage reduction i n  electricity co~isuinptio~i resulting from application of the 
efficient technology used in tlie forinillas for technical potential screens. 

Technical Potential: tlie theoretical maxiinuin amount of energy use that could be displaced by 
efficiency, disregarding all noli-engineering constraints sucli as cost-effectiveness and tlie willingness of 
end-users to adopt tlie efficiency measures. It is often estimated as a “snapshot” in time assuming 
iininediate impleinentatioii of all technologically feasible energy saving measures, with additional 
efficiency opportiiiiities assumed as they arise fioiii activities sucli as new construction. 
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APCo West Virginia has a mix of over 400,000 residential, commercial, and industrial customers. APCo 
West Virginia provides low electric rates in West Virginia, ensures high levels of customer satisfaction, 
and provides reliable utility service to its customers, wliicli include inore than 200 communities. 

APCo West Virginia commissioned this market potential study, which also includes an action plan for 
demand-side manageinent (DSM). The DSM Action Plan details a diverse portfolio of electric energy 
efficiency and deinaiid response prograins APCo West Virginia may offer. Ultimate program plaiis would 
be available for all custoiner classes, including low-income residential. This volume reports the potentials 
study iiinderlying tlie Action Plan, which is reported in Volume 1 of the overall study report. 

The DSM marltet potentials study and tlie portfolio of electric DSM prograins was developed with tlie 
experieiiced guidance of an outside consultant, Summit Blue Consulting (“Summit Blue”). Suininit Blue 
drew upon successful programs froiii other states, particularly the Midwest, and their combined program 
design and implementation experience with other utilities in crafting a poi%folio of prograins for APCo 
West Virginia. 

Summit Blue believes this portfolio provides a iiieiiu of proven programs that will directly help 
participating customers save money on their energy bills. The plan is based on a five year horizon, 
predicated on beginning in 2009, and represents one option APCo could consider for implementation in 
West Virginia. I n  any event, tlie ultimate plan portfolio assiiines that appropriate regulatory approvals 
and cost recovery are granted. 
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Deinand-side inanageinent (“DSM”) represents an important resource for APCo West Virginia, one 
growing increasingly important as fuel and coininodity prices become more volatile and greeiiliouse gas 
regulation becomes more likely. Estimates of DSM potential are a key input to tlie integrated resource 
planning process, which considers tlie load forecast and both supply- and demand-side resources. This 
study presents tlie results of an analysis of the DSM potential in  APCo West Virginia’s service territory 
by Siirninit Blue Consulting. 

This Potentials Study presents detailed information on tlie technical, economic and program market 
potential for DSM in APCo’s West Virginia service area. 

ctii lio 

If APCo West Virginia elects to implement tlie portfolio developed from the program market potentials 
results reported in this volume, in its entirety, the portfolio would eqiiate to an investinelit of $128 iiiillioii 
(2009$) 011 energy efficiency and deinand response prograins over a five-year period. Over this same 
time frame, Suinniit Blue estimates these prograins would result in SO6 GWh aiicl 164 MW ciiinulative 
a~inual net savings at tlie generator. The division of DSM program investment between residential and 
business customers is coinineiisurate with tlie relative contribution to the portfolio. 
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Table E-I provides the prqjected savings and associated fiinding for 2009 to 20 13. 

Table E-1. Sawin 

Energy Savings (GWh) ( 1 )  18 7 29 9 402 42.6 497  181 “2 

YO of Total Sector Loss- 
Adjusted Sales 0.30% 0.48% 0.64% 0.68% 0.78% 

11.6 13.5 15.2 17.7 23.8 81.7 Winter Den1 and S av iiigs 

% of Total Sector Loss- 
Adjusted Sales 

( M Y  (1) 

0.67% 0.77% 0.87% 1.01% 1.34% 

Total Cost (2009s million) (2) $4.8 $6.1 $7.7 $9.9 $12.7 $41.3 

Business Sector 2009 2010 2011 2012 2013 2009-2013 
(incrementid iinnuiil net savings at Total 

gene rii to r) 

325.3 Energy Savings (GWh) (1) 39.1 53.1 68.0 72.9 92.2 

YO of Total Sector Loss- 
Adjusted Sales 0.29% 0.40% 0.51% 0.54% 0.68% 

13.6 15.6 16.8 16.6 20.2 82.8 Winter Deinaid Savings 
( M Y  (1) 

0.95% 1.08% 1.16% 1.14% 1.38% 
% of Total Sector Loss- 

Adjusted Sales 
Total Cost (2009s inillion) $7.9 $10.3 $12.9 $16.8 $22.6 $70.5 

Total 2009 2010 2011 2012 2013 2009-2013 
(incrementill iinnuiil net siivings iIt 

generator) 
Total 

Energy Savings (GWh) ( I )  57.8 83.0 108.2 115.5 141.9 506.4 

% of Total Sector Loss- 
Adjusted Sales 0.29% 0.42% 0.55% 0 59% 0.72% 

25.2 29.1 32.0 34.2 44.0 164 5 Winter Demand Savings 
(MW) ( 1 )  

‘%a of Total Sector Loss- 
Adjusted Sales 0.79% 0.91% 1.00% 1.06% 1.36% 

Total Cost (200% million) $12.8 $16.4 $20 6 $26.7 $35.3 $1 11.9 

Other Costs (2009s inillioii) $3.0 $3.2 $3.0 $3.2 $3.8 $16.3 
(2) 

Portfolio Total Investment 
(2009s) $15.8 $19.6 $23.6 $29.9 $39.1 $128.2 
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Table E-1 Notes: 
(1) Savings are not projected for Law Income Energy Conservation Kits. APCo West Virginia would also 
conduct program evaluation and other essential program support functions, such as compliance and 
reporting, database inanagement, contracting and payables and portfolio cost-benefit analysis. 

(2) Other Costs include support and other services, including: APCo West Virginia DSM Department, 
General Education/Trainiiig/Media, Low Income Eiiergy Conservation Kits, and Pilot Program Fund. 

Incentive levels and other prograiii elements would be reviewed aiid ad,justed to reflect changes in inarlcet 
conditions or implementation processes in order to maximize cost-effective savings, incliiding 
considerations for APCo staffing as programs grow over time. 

Figure E- 1 presents the strategic portfolio striicture, including six coiisLiiner sector and four commercial 
and industrial sector programs, as well as two multi-sector program: education and training aiid new 
pilotslemerging teclinology. APCo West Virginia would also conduct program evaluation and other 
essential program support functions, such as compliance aiid reporting, database maiiageinent, contracting 
and payables, and portfolio cost-benefit analysis; these costs are included in the reported program 
budgets. 
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Table E-2 presents the projected MWh energy savings, Total Resource Cost (“TRC”) Test results, Net 
Present Value Benefits in 2009$ million, Lifetime MWh Energy Saved, and Lifetiine Cost of Saved 
Energy in 2009$ per kWh over the five-year period fiom 2009 to 20 13. 
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Table E-3 presents the pmjected winter peak demand ItW savings levels over the five-year period froin 
2009 to 20 13. 

Products 

Recycling 

Retrofit 

5.0% 

27 98 95 92 89 402 0.2% 
806 1,585 2,199 1,790 1,867 8,247 

20.1 % 
4,254 4,925 5,731 7,387 10,770 33,067 

11.5% 
L,ow Income 2,429 2,821 3,318 4,200 6,121 18,889 
New Construction 22 20 8 84 67 20 1 0.1% 

Deiiiand Response 4,029 4,006 3,839 4,126 4,925 20,925 12.7% 

49.7% Consumer Sector Total 11,566 13,456 15,191 17,680 23,838 81,731 

YO of Total Sector Loss- 
Adjusted Sales 

067% 077% 087% 1.01% 134% 

Note: savings froin Low income Energy Conservation Kits are not projected 

Business Sector 2009 2010 2011 2012 2013 2009-2013 Percentof 
Total Portfolio 

Total 

Prescriptive 4,273 5,956 6,977 5,322 6,458 28,986 17.6% 

Custom 957 1,276 1,779 2,509 3,208 9,729 5.9% 

New Construction 2 2 0 68 141 212 0.1% 

Demand Response 8,404 8,373 8,041 8,658 10,347 43,822 26.6% 

Business Sector Total 13,635 15,607 16,798 16,557 20,154 82,750 50.3% 

% of Total Sector Loss- 
Adjusted Sales 

095% 108% 116% 1.14% 138% 

PORTFOLIO TOTAL 25,201 29,063 31,989 34,236 43,992 164,481 100.0% 

SM Investment 

The estimated illvestlnellt for these programs for 2009 to 20 13, in 2009 dollars, would be approximately 
$16 million in 2009, $20 millioii in 2010, $24 million in 201 1, $30 inillion in 2012, and $39 million in 
2013, for a total $128 million, as shown in Table E-4. The projected inveslments iiiclude one-time startup 
costs for the first year of program iinplementatioii. 
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These cost estiinates are high-level for strategic planning and initial organizational development purposes. 
To firm up cost estimates and make any necessary budget and schedule clianges, it is assitined that APCo 
West Virginia would issite RFP(s) for implementation contractors to bid on tlie work, and require them to 
sitbmit more detailed budgets along with estimated savings and impleineiitation schedules. Any 
adjitstinents to tlie cost recovery ineclianisin, including load management rate discounts, are assuined to 
be trued up on an annual basis. 

The next section discusses the approach to estimating DSM potential. After that section, there is an 
overview of DSM Potential resitlts for 2009 to 2028, followed by program plans, and finally, conclusions 
and recommendations. 

APCo West Virginia’s suggested program portfolio was developed by incorporating elements of tlie most 
successfill energy efficiency programs across North Ainerica into program plans designed for the West 
Virginia market and APCo West Virginia customers in particular. A benclimarking process was to review 
the selected program, with a focus on successfLi1 Eastern and Midwest programs to help shape the 
portfolio. 

As detailed in Figure E-2, there are four major types of energy efficiency potential: (1)  techiiical potential 
for all technologies; (2) ecoiioii7ic potential, tlie amount of energy efficiency available that is cost 
effective; ( 3 )  achievable potential, the amount o f  energy efficiency available iiiider current market 
conditions and available investments; and (4) prograiiz potential, the amount of energy efficiency 
available given limited resources, available time and duration of the efficiency program plaiiiiiiig period. 
APCo West Virginia’s DSM Action Plan is focused on capturing cost-effective progrmz potential in its 
service territory. Energy e€ficiency ineasures that were known not to be cost-effective were pre-screened 
out of consideration fiom all potential scenarios. 

igure E-2. The Four Stages of 

Reprodircedfiorn “Guide to Resowce Plrrririirig with Energ), Eficiency Novernber 2007” ivritteri by the I/S EPpf Figirre 2-1. 
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Suiiiinit Blue undertook the DSM potential study with the following key tasks: 

Q Develop baseline consuinption profiles, and develop initial building simulation iiiodel 
specifications; 

Q Characterize the DSM measures; 

e 

Q Coiiduct benefit-cost analysis; 

Q Estimate DSM potentials; 

Q 

Condiict a DSM benchmarking and best practices analysis; 

Develop DSM program plans; and 

Each of these tasks is suininarized below. 

Summit Blue conducted this task to cliaracterize the APCo West Virginia service territory in terms of 
ciistoiner numbers, as well as age and size of the Iiouseliold/hoiisi~ig stock. Segment-level coininercial and 
industrial sales data delivered by APCo West Virginia provide a good starting point to determine 
customer energy iise in broad end-use categories, such as lighting, heating, and cooling. These profiles 
were the calibration points in developing hourly coniputer models of energy consuinption. The models are 
iised to estiinate savings from DSM measures. 

Cliaracterizatioii of DSM ineasures requires: 

1)  Estimating the baseline energy consumption for each end.-use (heating, cooling, cooking, hot 
water, etc.) or unit energy consuinption (“UEC”). 

2) Estimating the incremental savings from each ineastire - improving from tlie baseline to the new 
technology. 

3 )  Deterniining tlie increinental costs and lifetimes for each of tlie new technologies. 

I n  addition, the baselines must consider that different classes of buildings have different penetrations of 
technologies, suck as existing lioines compared to new construction. 

Suinmit Blue used a combination of approaches to characterize the DSM ineaswes for this study. For the 
DSM ineas~ires having impacts that do not vary with climate, tlie teain used engineering estimates and 
publicly available and well-respected sources, such as the California Database on Energy-Efficiency 
Resources (“DEER’) database. The teain ad.justed tlie DEER energy and demand impacts for APCo West 
Virginia’s custoiner operating parameters as necessary based on the local weather. For climate-dependent 
measures, Summit Blue used a coinbinatioii of building simulation modeling and engineering estimates 
specifically developed for APCo West Virginia to estimate DSM ineasiire per unit savings. 

For DSM measure costs, Suinniit Blue primarily used the California DEER database, adjusted by 
geographic multiplier factors contained in industry soiirces, such as the RS Means Mechanical Cost Data. 
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For DSM measure lifetimes, a combination of resources was used, including manufacturer data, typical 
economic depreciation assumptions, and the California DEER database. 

To ensure that tlie DSM potential estimates that Summit Blue developed for APCo West Virginia are 
reasonable and appropriate, aiid to identify the best practices regarding DSM programs, the teain 
conducted a benchmarking assessment on otlier utilities’ and agencies’ DSM programs. Summit Blue also 
collected information on selected national DSM programs that previous studies have identified as top 
performers. To identify coininon best practices of top performers, the analysis coinpares detailed program 
results by cristoiner sector of those utilities identified as achieving high levels of DSM savings for below 
median costs. 

For tlie 14 electricity DSM prograiiis of tlie IOUs aiid agencies reviewed, the overall median energy 
savings as a percentage of annual sales for 2007 is 0.9% and tlie inedian first year costs for energy savings 
is $0.15/ltWh, but the organizations with the largest relative eiiergy savings and below median costs 
achieved their energy savings at about 1.3% of anniial sales. The results for peak demand savings as a 
percentage of peak demand are similar: the iiiedian savings is 0.6% of peak denialid and tlie median cost 
is $72S/kW. 

Most of tlie beiiclmarlted organizations have been conducting electricity DSM prograiiis for an extended 
period. Siiice these organizations have been conducting electricity DSM programs, savings Iiave been 
realized from a lot of the “low hanging fruit” among DSM measures, such as TI2 lighting system 
conversions to T8 systems. A new DSM program caii reasonably be expecled to achieve these results 
after an initial raiiip LIP period of three to four years. 

The ineasiires were evaluated with respect to each of tlie four main standard benefit-cost tests.2 

Participant test: measures are cost effective from this perspective if the reduced electric costs to tlie 
participating customer froin the measure exceed the after-incentive cost of tlie iiieasure to the customer. 

Utility (or program administrator) (“UCT”) cost test: ineasures are cost effective from tliis perspective 
if tlie costs avoided by the measures’ energy and demand savings are greater than the utility’s DSM 
program costs to promote tlie measure, including ciistoiner incentives. 

Ratepayer impact measure (“EUM’’) test: measures are cost effective fi.0171 this perspective if their 
avoided costs are greater than tlie sun of the DSM program costs and tlie “lost revenues” caused by tlie 
iii eas Lire. 

Total resource cost (“TRC”) test: measures are cost effective from this perspective if their avoided 
costs are greater than the siiin of tlie measure costs and tlie DSM program administrative costs.3 

California Public IJtilities Commission. California Standard Practice Manual Econoinic Analysis of Demand-Side 
Programs and Projects, October 200 1 ,  http://drrc.lbl.gov/pubs/CA-SPManuaI-7-02.pdf. 

Administrative costs in this study are all costs for a given program aside from customer incentives: planning, 
marketing and sales, business process adininistration such as rebate processing, and evaluation, meastireinelit and 
verification. General overhead costs such as general DSM departiiient overheads, general education/trainiiig, and 
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I n  line with standard industry practice, Summit Blue used the TRC test to deteriniiie which DSM 
programs to include in APCo West Virginia’s portfolio of DSM programs. The RIM test is a more 
restrictive test that is only used as the main DSM benefit-cost test in very few ~ t a t e s . ~  AII of the ineasures 
passed the TRC test. The portfolio of DSM programs that Summit Blue developed is quite cost effective 
by industry standards. Table E-5 presents the overall beiiefit cost ratios for the coiisiiiner sector, the 
commercial and industrial sector, a id  the overall portfolio. 

Products 2.3 3.4 6.3 0.5 

Recycling 1 .o 0.9 11 a 0.0 

Retrofit 2.4 3 .G 3.6 0.9 

Low Income 2.4 3 .G 3.9 0.8 

New Construction 2.4 3.7 6.8 0.5 

Demand Response 1.5 4.2 I .5 1.1 

Consumer Sector Total 2.3 3.6 4.0 0.7 

Business Sector Total Resource Utility Participant Rate Impact 
Cost Test Cost Test Cost Test Measure Test 

(TRC) (UCT) (PCT) (RIM) 

Prescriptive 2.2 3.5 3.3 0.8 

Custom 1.6 2.3 3.5 0.G 

New Constrr.iction I .4 2.2 2.8 0.6 

Deinand Response 1 .G 2.3 0.7 2.0 

Business Sector Total 1.9 2.9 2.9 0.8 

PORTFOLIO TOTAL 2.2 3.3 3.9 0.7 

Suinmit Blue developed estimates of DSM ineasure potentials in  terms of technical, economic, and 
“achievable” potential (the program results that are realistic for APCo West Virginia to achieve through 

pilot program funding are estimated separately from specific programs, but are iiicluded in the overall portfolio 
benefit-cost analysis. 

Florida and Georgia, for example, require DSM program to pass the RIM test. 
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cost-effective DSM prograins). Economic potential was estimated using the TRC test as described above 
as the economic “screen” to apply to technical potential estimates in order to determine whether the 
iiieasures are “cost-effective” or not. 

To estimate achievable potential, a computer model was used to estimate conversion rates from inefficient 
products to inore efficient products for retrofit and replacement measures, as well as installatioii rates in 
new buildings for new construction markets. These conversion, replacement, and new construction 
penetration rates will be based on other utilities’ actual experiences with these types of program. Siiinmit 
Blue developed three achievable potential estimates: 

1. A base case or expected DSM potential estimates. These estimates will assiiine that adeqiiate 
fiinding is available to achieve the DSM potentials and that APCo West Virginia is able lo 
achieve “best practice” DSM prograin perforiiiance within three to four years. 

2. A high case estimate based on the experience of the best of the best utilities’ DSM program 
results. 

3 .  A low case estimate, assuming that either the available fiiiiding for DSM prograins is constrained, 
or that the DSM program perforinaiice is such that average DSM program results are achieved 
over the forecast period. 

The cumulative net amiual DSM potential savings (Base Case Scenario Market Potential) in 2028 is 
estimated to be approximately 2,460 GWh at generator, about 11% of forecast sales, and 488 MW at 
generator, about 14% of peak winter demand, as shown in Table E-6. 

Table E-6 also presents the projected savings in 2028 for the technical, economic, and high and low 
market potential scenarios. The technical and economic potential estimates are inore nncertain than the 
market potential results, siiice surveys of APCo West Virginia’s customers were not conducted. 

These results assuiiie a net-to-gross impact ratio of 1 .0 in most instaiices, whereby free ridership is 
assumed for this analysis to be offset by spillover impacts, except for the recycling of second refrigerators 
and freezers. The Base Case market potential includes incentives at SO% of incremental ineasure costs i n  
most instances. The High Case market potential includes incentives at 75% of iricre~nental ineastire costs, 
while the Low Case includes incentives at 37.5% of incremental ineasiire costs. 

Summit Blue Consulting, LLC 13 
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Figure E-3 aiid Figure E-4 show the cuinrilative aiiiiiial net energy aiid winter peak demand savings in 
2028 for each of the five potential analysis scenarios. 
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Figure E-5 an  Figure E-6 show the cumulative Market Potentials as a percent of the Ecoiioinic Potential 
for energy efficiency. 
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Program Scenario 

Defined here as the potential achievable iii real-world market risk situations. 5 
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The plans developed from this potentials study are based on best-practice programs, with tlie concepts 
outlined in a strategic manner. The plans are not intended to be operational per se, but are proposed as 
guidelines for inore detailed program planning. Tlie intent of tlie portfolio presented here is to provide a 
sense of scope and scale and to convey the general schedule and resoiirces needed to quickly gain a 
foothold in tlie various markets in which tlie program will operate. 

Overall, a portfolio is presented that covers a broad range of demographic, business, facility and end-use 
markets. APCo West Virginia’s portfolio of program can be divided into coiisuiiier, business anti multi- 
sectors with utility administrative filiictioiis providing support across all program areas. APCo West 
Virginia would maintain as part of its functionality the education, training anrl emerging tecliiiology 
budgets. Tliese efforts would leverage existing AEP corporate connections and efforts to maximize 
impact of these outreach and education efforts. 

Tlie high market case shows =/> 100% of econoiiiic potential, because deinand response program impacts are 
included in the High Market Case, but are not included in the Economic Potential. 

Summit  Blue Cansulting, LLC 20 



KPSC Case No. 2010-00095 
Conmission Staff 1st  Set of Data Requests 
Order Dated April 9,2010 
Item No. 3 
Page 176 of 382 

Efficient Products: will provide incentives and marlceting support tlirougli retailers to build market share 
and usage of ENERGY STAR@ lighting and other standardized equipment not requiriiig substantial 
engineering. Customer incentives encowage increased purchases of high-efficiency products while in- 
store signage, sales associate training, and support make provider participation easier. Tlie program also 
will promote convenient recycling for CFLs at local retailers. 

For appliances, tlie program will use a retail channel-based strategy to influence tlie purchase of high- 
efficiency appliances and electronics. Since appliance standards, as well as the iiiarket share of high- 
efficiency appliances, are gradually iiicreasing, tlie program will be specific in its list of qualifying 
niodels, as well as marketing emphasis. 

Appliance Recycling: Many of tlie refiigerators and freezers being replaced are still fimctioning and 
often eiid up as energy guzzling back-up appliances in basements and garages or are sold in a used 
appliance marltet. The Appliance Recycling Program will target these “second” refrigerators atid freezers, 
providing tlie dual benefit of cutting energy consumptioil and keeping tlie appliances out of tlie used 
market. The program will provide incentives to remove working units fioiii service and fully recycle their 
materials. Tlie program offers an enviroiiiiientally responsible turiiltey pick-up and recycling service. 

Home Retrofit: produces long-term electric energy savings in tlie consiiiiier sector by helping ciistoiners 
analyze and reduce their energy use through tlie installation of upgraded shell measures, such as air 
sealing, insulation, and high efficiency equipment. A fiee online analysis will be offered, followed by tlie 
option of a walk-through audit costing the ciistoiner between $25 and $1 SO (sub,ject to reiinbursement for 
those implementing at least $1,000 i n  efficiency iinprovements). Tlie plan is to start with a “captive 
contractor” inodel to increase coinpletioii rates of recomiiiended measures, eventually leading to a more 
traditional market-based Home Performance Retrofit with ENERGY STAR program in the later years. 
Tlie three program phases are: Phase 1 : On-line Energy Analysis; Phase 2: Home Walk-Tlirough Energy 
Analysis; aiid Phase 3 :  Home Perforinance Retrofit with ENERGY STAR. 

Low Income: provides recommendations to encourage low-income coiisiiiners to iiistall efficient 
equipment, provide financial assistance to cover tlie full cost of implementation, aiid educate custoiners 
with limited income to reduce their energy use and manage their utility costs. Tlie program will 
coordinate low-income services with local weatherization providers to provide comprel~ensive assistance 
at lower administrative costs. 

Energy Conservation Kits: provides a free or reduced cost package of energy saving do-it-yourself 
ineasiires for a variety of programs that are evaluated to be cost effective, such as school program to 
educate students wlio tale tlie package liome to iiistall tlie ineasiires with tlieir parents and other programs 
to distribute the kits to educate crrstomers and provide energy savings. The kits include the following: 
four CFL lamps, switch and outlet gaskets, fiiriiace filter wliistle, hot water teinperature card, self-stick 
energy use gauge thermometer, close-cell foam weather-strip, self-stick door sweep, flow meter bag, low- 
flow showerliead, and refrigerator thermometer card. 

ENERGY STAR’ New Homes: will produce long-term electric energy savings by encouraging tlie 
construction of single-family homes and duplexes to meet tlie ENERGY STAR National Perforinance 
Path efficiency standard. The program will identify and recruit key builders wlio do not consistently (or 
seldom) build homes to meet the ENERGY STAR standard. Builders who clioose to participate in tlie 
program will gain access to cash-back incentives designed to cover approximately 30% of the cost to 
upgrade atid certify each liome. Guidance for design and constriiction of high-efficiency homes will be 
provided. 

~~ ~ 
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Residential Demand Response: includes a Direct Load Control (DLC) Program to residential customers 
with central air conditioners, electric heat pumps and central electric resistance heat or electric water 
heaters. 

Prescriptive Incentive: generates energy savings for all business customers through tlie promotion of 
high-efficiency standardized equipinent tiot requiring substantial engineering. Three primary objectives 
focus on iticreasing market share, iiistallatioii rates, and operating efficiency. Incentives typically ranging 
froin 20% to 50% of the incremental cost to purchase energy efficient products will be offered to 
customers. 

Custom: assists larger coininercial and industrial customers with the analysis and selection of liigli- 
efficiency equipment or processes tiot covered under tlie Prescriptive Incetitive program. The program 
approach will identify more complex energy savings prqjects, provide ecorioinic analysis, and aid ill the 
completion of tlie incentive application. Incentives would be based on energy savings on a per ItWli and 
per kW basis for installed tneasures. 

CBkI New Construction: provides design assistance to tlie architects atid engineers that are designing 
tiew buildings. The key design assistance tool is building simulation inodeling of more efficient building 
designs, provide incentives to new facility owners for the installation of high-efficiency lighting, W A C ,  
building envelope, refrigeration, and other equipment and controls. Provide a marl<eting mechanism for 
architects and etigitieers to promote energy efficient new buildings and equipinent to etid users. 

C&I Demand Response: includes a Direct Load Control (DLC) Program to non-residential custoiners 
with packaged air conditioning, electric resistance heat, or electric water heaters, specifically targeting 
small C&l customers. 

General Energy Education: This program coordinates APCo West Virginia’s efforts to create customer 
awareness for the programs, enliatice demand, and educate customers on energy efficiency. 

Training: The program coordinates the C&I training programs offered, or supported, by APCo West 
Virginia. Initial trainings would likely include coininercial and industrial facility engineers. The goal is to 
broaden APCo West Virginia’s reach to its custoiiiers and to provide assistance for customers seeking 
higher efficiency. 

New Pilots/Emerging Technology: The program objective woirld be to identify and learii more about 
tiew energy efficient technologies to capture additional electric energy savings. There are numerous pilot 
program potentials addressing all classes of customers. Initially, tlie program will fociis 011 proven 
program that capture sigtiificaiit energy savings. Later, otlier innovative technologies, including solid 
state lighting, plug load, and coiisiitner electronics, could be explored. 

This plan assumes that APCo West Virginia iinpletnetits the proposed portfolio of program through a 
combination of in-house utility staff and competitively selected third-party implementatioii contractors. 
APCo West Virginia would issue Requests for Proposals (“RFP”s) to qiralified firms related to iiiultiple 
RFPs for tlie delivery of similar prograins targeting specific sectors. By issuing multiple RFPs, it should 
be possible to obtain more competitive, cost-effective and qualified impleinentation responses. 
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Implementation contractors would be eligible to respond to one or all of the RFPs. Tlie process of issuing 
RFPs, evaluating responses and negotiating contracts along with associated program start-up time could 
result in 2009 launch dates, at tlie earliest for soiiie programs. However, it is also recognized that it will 
take some time for APCO West Virginia to finalize any proposed program portfolio and to obtain 
iiecessary regulatory approvals, including appropriate cost recovery. This could, and likely will, push 
initial prograin impleinentatioii beyond calendar year 2009. Tlie remaining prograins would begin at a 
later time due to a need for longer preparation time prior to launch. 

io 

Program evaluation, measurement, and verification (“EM&V”) activities are central to tlie siiccess of the 
APCo West Virginia portfolio. EM&V would be used to validate program savings impacts, monitor 
program performance and elistire that incentives paid are proportionate to expected savings in order to 
make adjiistments for fiiture expected saviiigs. These activities would serve as a way to audit, both 
interiially and independently, tlie actual level of savings being delivered and to maximize tlie savings 
acliieved for tlie given program investment. 

Appropriate EM&V requires that a framework be establislied that encoinpasses both planned EM&V 
efforts and data collected as part of program implementation. EM&V efforts evolve over time aiid change 
as program move from initial rollout with few participants to full-scale implementation. The APCo West 
Virginia EM&V budget is assumed to be approximately 3-5% of tlie overall portfolio investment. 
Siunniit Blue has included appropriate costs in  the proposed budgets for comprehensive EM&V. 

All evaluation activities would be conducted by third-party, evaluation consultants selected through a 
coiiipetitive bidding process. To elislire objectivity, impact evaluations are most often performed by 
organizations independent of those responsible for designing and implementing programs. Process 
evaluations aiid inarltet effects studies typically are also prepared by independent evaluators. This 
approach ensures the program evaluation effort is fair and objective. Process evaluations in particular are 
used less to verify performance than to help improve program implementation processes and tlius require 
active participation by the prograin adiniiiistrator/iinplemetiter. 

Implementation and/or evaluation support contractors would assist in tlie development of key program 
aiid evaluation related components including: 

0 Validation of deemed savings estimates for prescriptive ineastires in a Technical 
Reference Manual (“TRM”). The TRM would detail all ineasiire savings assumptions, 
including base efficiency, high efficiency, nieasiire size, ineasure life, free ridership, and 
spillover estimates. 

develops initial estimates of savings, and retains participant information to assist with 
subsequent EM&V activities. 

implementation. 

Q Interfaces with tlie Portfolio traclting system that captures nieasiire and/or project data, 

e Direct market baseline research and market characterization to suppoit improved 

Review of program and measure cost-effectiveness. 0 

Tlie overall evaluation approach is based on an integrated cruss-disciyZii7cnyry nzudeZ tliat includes 
evaluators as members of “project teams” iiivolved in tlie various stages of program plaiiiiing, design, 
monitoring, and evaluation. This is a cost-effective inetliod that has been highly siiccessfiil for other 
utilities. 
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ra 

Through 2009, the econoiny will Iiltely remain in a severe economic recession. In this economic 
environment, APCo West Virginia’s ability to convince business custoiners to voluntarily take 011 

additional debt for the installation of cost-effective iiieasures, even with very short pay-back periods, 
worild be very challeiiging. APCo West Virginia aslted Summit Blue to develop a balanced portfolio of 
programs that provides opportunities for participation at iniiltiple levels. By proposing a multi-faceted and 
broad portfolio of programs, tlie plan set forth here would capitalize on those segments of the inarltet who 
may be willing to invest iii energy efficiency given the challeiiging economic landscape. I n  balance, this 
would provide APCo West Virginia with its best available plan, under the econoinic constraints 
ineiitioiied above, to achieve energy efficiency goals. 

The following strategies should help ininiinize the risks associated with this suggested portfolio of energy 
e ffi c i eiicy programs : 

e 

0 

B 

0 

0 

0 

Q 

0 

0 

0 

0 

0 

0 

B 

0 

Implementing priinarily “tried and trrie” prograins that Iiave been siiccessfiilly 
impleinented by many iitilities in the Midwest and across the country. 

I-Iiring program implementation contractors with significant experience in iinplementing 
DSM programs in the Midwest and other regions. 

Initiating program evaluation activities at tlie start of program iinpleineiitation to get real- 
time feedback on prograin progress, and to allow any needed fine-tuning to occiir as soon 
as possible. 

Setting up post installation inspection procedures and data to collect before inspections 
begin. 

Anticipating and preparing for stronger than expected market response. 

Conducting adequate marltet checlts on standard practices and energy efficient product 
avai 1 ab i 1 i ty . 
Developing incentive structures that are simple to understand. 

Creating simple participation rules. 

Monitoring and responding to rapidly dropping eqiiipinent prices quicltly . 
Setting appropriate qualifying efficiency levels. 

Setting appropriate incentive levels. 

Roll out targeted marlteting to contractors focusing on what’s in it for thein aiid how they 
participate. 

Adequately training account managers 011 program rules. 

Carefully establishing documentation, analysis methods, aiid reporting requirements for 
technical studies. 

Managing the pipeline of projects and establishing decision deadlines so tlie response 
time to those waiting for decisions is reasonable. 
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The DSM potential (Base Case Scenario Market Potential) identified in this study represents energy 
reductions of arouiid 12% for APCo West Virginia residential customers and 1 1% for coininercial and 
industrial customers below forecasted levels and known enacted energy codes and standards by 2028, or 
about 0.5% per year. This magnitude of savings has been achieved by best practice program portfolios in 
the Midwest, Northeast and Western U.S. Winter peak demand and aniiual energy reductions of the 
magnitudes found for the Base Market Potentials case are being achieved by a variety of utilities. 

The largest sources of uncertainty regarding the estimates that Summit Blue has developed to date for 
APCo West Virginia stem from using secondary inforination to profile APCo West Virginia’s customers. 
It is uncertain how well the primarily regional and national estimates used for current DSM ineasure 
saturations apply to APCo West Virginia’s customers. This is particularly the case for coiiiinercial and 
industrial customers, where the secondary sources used included Department of Energy customer surveys, 
such as the Coininercial Building Energy Consumption Survey. 

The DSM benchmarking analysis results presented in this report should give APCo West Virginia 
management confidence that a variety of utilities in the region and throughout the country are achieving 
large-scale results from their DSM programs. It slioiild be noted, however, that this level of impact is 
based on historical economic conditions; going forward, economic uncertainties are likely to negatively 
affect the market potential. 

The DSM program plans that Summit Blue developed are based on the best practice results from the 
analysis of utility DSM program results. These program plans build on several coininon eleiiients that 
have been identified by the analysis conducted: 

0 Large impacts are being realized from both lighting and multi-product energy efficiency 
program for both consumer and coiiiinercial sectors. 

Significant impacts are being achieved fiom new construction energy efficiency programs. 

Custom incentive energy efficiency programs have produced sigiiificant iiiipacts for some 
utilities. 

e 

Q 

Utilities that choose to significantly invest in DSM programs often make significant periodic investments 
to develop and update secondary best-practice aiid primary market research data to aid their DSM 
program planning. For example, Xcel Energy in Minnesota conducts large-scale market assessiiients and 
DSM potential studies that include significant on-site custoiner data collection every five to ten years. The 
Iowa utilities conduct DSM potential studies about every five years to support their periodic DSM 
program filings with their regulators. These utilities collected significant customer data as pait of their 
2008 DSM potential study. 

Recoinmelidations to consider iiiclude the following: 

Move the results into operational planning; 

litilize an outsourcing strategy to jump-start key aspects of the portfolio aiid associated 
infrastructure and internal organizational development; and 

Engage in long-term organizational development to assure performance and APCo West Virginia 
brand continuity, as well as strong internal oversight over the life of the portfolio. 

e 

Q 
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APCo West Virginia is a large provider of electric service with a mix of 400,000 residential, coininercial 
and industrial customers. 

The following DSM Action Plan presents a detailed overview of the proposed electric efficiency 
programs targeted at tlie CoiisLiiner, business sectors, and associated iinpleinentation costs, savings, and 
benefit-cost results. This plan presents detailed information on the approach, energy efficiency measures, 
and proposed incentive levels. Summit Blue Consulting anticipates that, prior to actiial program 
impleinentation, portions of this plan will need to be revised to reflect better inforination or changing 
market conditions. 

On behalf of APCo West Virginia, Summit Blue Consulting (Summit Blue) lias designed a 
comprehensive portfolio of DSM programs to deliver significant electric efficiency savings. These 
programs include incentive and buy down approaches for energy efficient products and services, 
educational and marketing approaches to raise awareness and enhance demand, and partnerships with 
trade allies to apply as much leverage as possible to augineiit tlie rate-payer dollars invested. Proper 
coordination between the programs is essential to inaxiinizing this leverage. 

As detailed in Figure 1-1, it is anticipated that, over time, iiivestineiit in energy efficiency measures would 
follow a predictable path of market transformation that lias been experienced iii other jurisdictions. With 
sustained levels of investment, promotion of efficient measures would in the early years focus on 
immediate tip-front incentives to stiiiiulate tlie marketplace. Over time, friiids could be transitioned to 
inarltetiiig, training, education, and awareness to sustain prograin participation. Fui-tliennore, as certain 
markets become transformed and tlie baseline conditions become tlie efficient options, program resources 
could be transferred to new program areas and new technologies and, if appropriate, tlie process would 
repeat. Each series of the market transformation process could result in greater and more efficient 
opportunities for residential and busiiiess customers. 

n 

--o 
MAINTAIN Time ’ILOT FRONTAL ASSAULT TMNSFORM POI’ULARIZE 

:speriinent Distiibution 6: sales Build value oiessage ivlass ncloptioii S11pport IllrnkCt 

;ive away, Per-unit incenti~cs, basic Declining inccntivcs, Innovative maiketiiig, I<ecoii~mend. refer, 
lirect install marketing iiiarketiiig blitz tmiiiing 6: field suppoil infonii 

Source ENERGY STAR@ YEAR 3 A N D  BEYOND, Prese17tntio11 by ifr7r7e IVil/ihw, NRCifN,  2005 

Deinaiid Side Maiiagement (“DSM”) is the planning and iinpleinentatioii of programs and services that 
help and encourage ciistoiners to use electricity as efficiently as possible. DSM represents an important 
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resource for APCo West Virginia, one growing increasingly important as rue1 and coiriinodity prices 
become more volatile aiid greenhouse gas regulation becomes inore likely. Estimates of DSM potential 
are a key input to the integrated resoiirce plawiing process, which considers the load forecast aiid both 
supply aiid demand-side resources. This study presents tlie results of an analysis of the DSM potential in 
APCo West Virginia’s service territory by Siiiniiiit Blue Coiisulting. 

As described on Appalachian Power Company’s website, the Coinpaiiy overall has about one million 
customers (about 400,000 of those being in West Virginia) and 8,000 megawatts of generation. Figure 1-2 
presents APCo’s service territory, which includes a large geographic area in West Virginia. APCo West 
Virginia provides power to more than 200 communities. 

ice Territories 
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Table 1-1 oiitlines key statistics for APCo West Virginia. 

co ~ e y  statistics7 

2007 electrical sales in megawatt Iioiirs: 

Average use per residential customer: 

Average cost per kilowatt-hour (residential): 

Size of service area (asset): 

Coininunities served: 

Net plant in service APCo: 

Size of distribution system: 

Siz,e of transmission system: 

Total AEP Employees: 

38,443,670 (Total APCo) 

19,728,770 (W.Va.) 

15,489 ItWh per year (W.Va.) 

5.99 cents (W.Va.) 

8,455 square iniles (W.Va.) 

217 (W.Va.) 

$G billion 

18,982 miles (W.Va.) 

2,835 miles (W.Va.) 

2,911 (W.Va.) 

The overall goals of the DSM potential study are to: 

B Assess the teclinical, economic, and achievable potential for the residential, coiiimercial, and 
industrial sectors. 

Develop high-level DSM program plans. ,a 

Siunmit Blue undertook the DSM potential study in the following key tasks: 

e Develop baseline consumption profiles, and develop initial building sirnulation model 
specifications. 

Q Characterize the DSM measures. 

Q 

0 Conduct benefit-cost analysis. 

Q Estimate DSM potentials. 

Conduct a DSM benchmarking and best practices analysis. 

7 littp://www.a~~palacliianpower.co1n/about/serviceTerritory/docs/Appalach~a1iPowerFactSl~eet2007.pdf. 
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Q Develop program plaiis. 

These steps are discussed i n  more detail in chapters of tlie report. 

The remainder of APCo West Virginia’s Volume 2: 2009 to 2028 DSM Potential Study is divided into the 
following sections: 

Section 2: Baseline Consumptions Profiles disciisses baseline consrrmption profiles and initial building 
siinulation model specifications for APCo West Virginia. 

Section 3: DSM Measure Characterizations provides details 011 the DSM measures. 

Section 4: Benchmarl<ing and Best Practice Results provides a discussion of beiicliinarkiiig and best 
practice results. 

Section 5: DSM Measure Cost-effectiveness Analysis presents tlie cost effectiveness analysis. 

Section 6: DSM Potential Methodology and Results presents the approach used to conduct tlie DSM 
potential analysis and the results of different scenarios. Detailed data are provided in a set of separately 
bound and electronic appendices. 

Section 7: Glossary defines l ey  terms used in tlie report. 

Volume 1 - 2009 to 2028 DSM Action Plan: presents the DSM plan for the first five years, 2009 to 
2013. 

Volume 3 - Appendices A-6: includes detailed appendices are provided in the report, including overall 
Benchinarlciiig resiilts (Appendix A), Best Practice Residential Programs (Appendix B), Best Practice 
Conlinercia1 and Iiidustrial Programs (Appendix C), Measure Descriptions and Characterizations 
(Appendix D), Prograin Results Summary (Appendix E), SB-RAM hipiit Siiininary & Measure Tracltiiig 
Summary (Appendix F), and References (Appendix (3). 
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One of the most important aspects of any planning study, including DSM potential studies, is to develop a 
clear understanding of the starting point. Planning studies that miss their mark often start with inaccurate 
assumptions about baseline conditions froin which forecasts are developed. 

Summit Blue staff reviewed and processed the initial data collected to develop residential and coininercial 
market profiles containing the following elements: 

1. 

2. 

3 .  

4. 

5 .  

Customer counts, sales, and peak demands for residential and coininercial customers by 
major market segment. 
Historic usage and company forecasts of custoiner counts, sales, and peak demands for 
each inarltet sector and segment, if available, for the next ten years. 
Trends in electric use per customer and overall electric use by market sector and segineiit, 
if available, will be identified from the information above. 
Customer facility characteristics, such as size, and building sliell elements, sucli as 
insulation. 
Customer energy using equipment saturations and DSM measure saturations. 

In this section, we describe the development of baseline market profiles and baseline teclxio1ogy profiles. 

Siitninit Blue developed profiles for each sector-residential, coinniercial, and industrial-for the 
Appalachian Power Coinpaiiy - West Virginia (APCo - WV) service territory. Key data sources included: 

Electricity sales data provided by APCo - WV. 

2006 Residential Appliaiice Saturation Survey for APCo - WV. 

Utility-level electricity sales data by sector from Forin EIA-826, Annual Electric Power Industry 
Report, file 2. f i l .  

Adidvest Residential Mnrket Assessimmt a i d  DSM Potelitid Stimdy, Midwest Energy Efficiency 
Alliance, March 2006. littp://www.mwalliance.or~i~na~e/docs/reso~1rces/MEEA-Resoii~ce-5.pdf. 

2007 Buildings Energy Data Book, U S .  Department of Energy's Office of Energy Efficiency and 
Renewable Energy. littu://buildiiirisdataboolt.eere.eiierriy.aov/. 

2005 Residential Energy Consuinptioi~ Survey (RECS), Energy Information Administration. 
littp://~~~.eia.doe.aov/emeu/recs/recs2005/lic2005 tables/detailed tables2005.htinl South 
Atlantic' census division. 

200.3 Comtnercial Buildings Energy Consumption Survey (CBECS), by census division produced 
by the Energy Inforination Agency (EIA), US Departinetit of Energy (US-DOE), 
littu://www.eia.doe.nov/emeu/cbecs/ South Atlantic ' ceiism division. 

Includes the states of DE, MD, DC, VA, WV, NC, SC, GA, and FL. 

Summit Blue Consulting, LLC 30 



I C I W  Cnse NO. 2n1o-00095 
Commission Staff 1st Set of Data Requests 
Order Dated April 9,2010 
I ten1 No. 3 
I’nge 186 of 382 

a 2002 Maniifactiiring Energy Consiiniption Survey (MECS), by census region prodiiced by the 
Energy Inforiiiatioii Agency (EIA), US Departinelit of Energy (US-DOE), 
http://www.eia.doe.aov/eineii/inecs/ South Census Regio~i .~ 

2008 Building Aiiierica Benchinark (BABM). 
http://apps 1 .eere.eneray.eov/biiilditias/publicatioiis/pdfs/biiildiii~ atiiericd42662.pdf. 

e 

The methodology used started with sales and custotner coiuit data from APCo - WV. These data were 
cross verified with EIA reported data. Table 2-1 and Figure 2-1 below are based 011 EIA sales data and 
Appalachian Power Company - WV custotiier counts by sector 2007. 

Residential 5,839,208 376,766 15,498 

Commercial 3,752,355 6S,7 I0 57,105 

Industrial 7,907,040 1,503 5,262,005 

Total Billed 17,498,603 443,979 

arket Profile - 

lind lastria 1 
46% 

esidential 
33% 

’ Includes the states of DE, MD, DC, VA, WV, NC, SC, GA, FL, TX, OK, AR, LA, MS, AL, TN, and ICY 
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Tlie residential sector iiiarket profile is built up out of four inajor sources. APCo - WV total consuinptioii 
and customer number data for 2006-2007 were used for baseline annual electricity consumption. APCo - 
WV monthly residential load data for 2007-2008 were used to generate tlie monthly electricity 
coiisumption profile. The 2006 APCo - WV Residential Appliance Saturation Survey data were used for 
technology saturation data. The 2008 Building America Beiicliinark (BABM) and a California lighting 
survey were used for generating annual end use estimates and seasonal electricity consumption profiles. 

e 

The derivation of tlie residential electricity market profile relied on monthly coiisumptioii data and 
be~icliinark monthly profiles of end uses to derive annual electricity consumption for seasonal and non- 
seasoiial uses. Tlie starting point in this exercise was the APCo - WV system-level residential electricity 
consumption by month for 2007-2008. The household total electricity consuiiiptioii by inontli was 
calculated fiom these data. Four seasonal end uses were tabulated (Iieating, cooling, liot water, and 
lighting) in addition to tlie noli-seasonal end uses (including appliances, plug loads, and other). 

Hot Water. Seasonal liot water end use was calculated using tlie liot water end use profiles fioni the 2008 
Building America Benchmark (BABM) multiplied by the satiiratioiis of tlie various hot water end uses. 
Moiitlily electricity consumption for lioines with electric domestic liot water was then calculated using 
seasoilally-adjusted mains water temperatures. This montlily domestic liot water electricity profile was 
then inultiplied by the electric domestic liot water saturation to derive tlie average household montlily 
domestic liot water electricity profile. 

Lighting. Annual lighting consumption per household was estimated using tlie BABM. Lighting use 
increased during the winter months due to less daylight. Tlie seasonal lighting variation profile was 
derived fioin a recent California CFL monitoring study, with an addition to Deceinber for holiday 
lighting. Tlie average household inoiitlily lighting electricity consumption was calculated by multiplying 
the profile by tlie annual ligliting consumption estimate. 

Non-Seasonal End Uses (Appliances, Plug Loads, Other). After subtracting the liot water and lighting 
end uses froin the annual liouseliold electricity consimption profile, tlie remaining profile has two local 
minima, one in tlie spring and one i n  the fall. It was assuined that during the minimum consumption 
month (April), heating and cooling each make up 5% of the total electricity consumed for that montli. The 
base, iioii-seasoiial iiionthly electricity consumption was then calculated as tlie total consu~nptioii for 
April minus tlie seasonal end uses for April. This includes all appliances, plug loads, aiid other lion- 
seasonal end uses. 

Heating and Cooling. Summit Blue’s experience has sliown that heating and cooling energy make up 
10% of total electricity consiunption in typical lioines in tlie minimum consumption month. After 
assuming tliat the minilnuin consumption month included 5% heating and 5% cooling, the inontlily 
heating and cooling electricity was calculated by subtracting tlie liot water, lighting, and base elid uses 
from tlie total for each montli. For May to September, all of tlie heating and cooliiig electricity is assumed 
to be cooling. For November to March, all of the heating and cooling electricity is assumed to be heating. 
For tlie last montli, October, it is assumed tliat half tlie heating and cooling electricity is used for cooling 
and half is used for heating. The aiiiiiial heating and cooling end uses were then calculated by suininiiig 
tlie monthly heating and cooling end uses. 

The resulting annual end use profiles are sliown in  Figure 2-2. 
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The saturation rates of electric end uses among electricity customers are indicated in Table 2-2 below. 
These reflect tlie saturation rate of ail end use ainoiig only APCo - WV residential electricity customer 
households (HI3 below). The intensity of each electric end we was calculated by multiplying tlie Unit 
Energy Consimption (UEC) for each end use by tlie saturation rates among APCo - WV residential 
electricity customers. Ultimately, this gives the aiiioiiiit of electricity sold by APCo - WV that is used for 
a given end me. 

Lighting 100.0% 1.25 1.25 844 

Appliances/Plug Loads 100.0% 3.05 3.05 2,061 

IHot Water 59.4% 2.25 1.34 905 

Heating 50. 1 Yo 4.14 2.07 1,403 

Cooling 90.4% 0.89 0.80 542 

Total 8.51 5,7541 
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w eating - 

Cooling 

Coiiimercial arid Industrial sector profiles were built starting with segment-level sales data provided by 
APCo - WV. The detailed data represent most industrial custoiners and a large portion of coiniiiercial 
customers. The data represent almost 96% of all coiniiiercial customers, aiid more than 82% of all 
coiniiiercial sales when compared to 2007 EIA data. Summit Blue assuined the rest of the coiniiiercial 
sector was represented proportionally with the data provided. The detail of these data provide good 
insight into the size and consumption of these sectors. 

For the comii~ercial sector the APCo - WV and EIA, sales data were used in coii,junction with the 2007 
Buildings Energy Data Book (BEDB). This resource is national in scope and does not differentiate for 
climate and facility size data that are specific to the APCo . WV service territory. On the other hand, the 
Data Book is very useful for parsing out climate independent electricity and natural gas loads at the 
segineiit level. The Energy Consumption Surveys (ECSs) for each sector are inore specific to the APCo - 
WV region. Differences between BEDB and ECSs were attributed to climate and climate driven loads - 
heating aiid cooling. These two resources together effectively generate the Unit Energy Consiuiiption 
(IJEC) for each end use. Coininercial sales by end use are directly derived from the energy intensity 
estiniates from BEDB and CBECS and sales data from APCo - WV. 

Secondary resources for manirfacturing market shares are much less regionally specific. The 
Maiiufacturiiig Energy Consumption Survey (MECS) publishes ceiistis region data at a highly aggregated 
level and manufacturing segineiit data on a national level. However, the consumption data are broken out 
into usefiil end use bins for each industrial segment. Combining the MECS breakouts with the industrial 
segment sales data for APCo - WV, we are able to produce good resolution of consumption by end-use 
for the entire APCo - WV industrial sector. 

The Following table shows the share of electricity coiisuined by the coiiiiiiercial sector brokeii out by 
segments. In some cases, there are similarities among segments. For example, inucli of the goveriiinent 
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segments atid iiiost of the Financial/lnsurance/Real Estate consumption can be accurately cliaracterized as 
office space. See Table 2-3 and Figure 2-4. 

APCo - WV Sales ( 
Education 

Health 

Retail Trade 

Fin Ins Real Estate 

Misc Services 

Restaurants 

Grocery Stores 

State Govt 

Car Sales & Service 

I-J ti known 

Local Govt 

Motels/Motels 

Federal Govt 

Entertainment 

Whlse Trade-Durable 

W h 1 se Tr ade-N o nD urab I e 

MuseumlZoo 

Services NEC 

13.2% 

1 1.8% 

11.4% 

10.5% 

8.5% 

8.1 Yo 

7.3% 

5.6% 

4.8% 

4.7% 

4.0% 

2.8% 

2.4% 

2.3% 

1 .5% 

0.7% 

0.2% 

0.0% 

495,403 

442,274 

428,469 

395,810 

3 17,674 

304,910 

275,309 

209,867 

181,505 

177,46 1 

151,916 

103,971 

90,595 

85,045 

56,672 

25,842 

8,114 

1.454 

Total 100% 3,752,355 
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Other Federal Govt 
HotelslMotels 2% //- 5% 

3% I 
Education 

Local Govt 13% 
4% 

Car Sales & Service 

7% 

Restaurants 
8% 

Health 
12% / 

Retail Trade 
11% 

Misc ServicL- 
8% 

Energy use by coinmercial segment is disaggregated into constituent end-uses and combined with 
equipment penetrations to determine the Market Profile by end-use in Table 2-4. These values boiind the 
saving potential for each end use. 

APCO - WV 
Share UECS Hn tensity Si~les  

End use (Yo of sq.ft.) (ltWh/sq.ft.) (kWh/sq.ft.) (GWh) 
Space Heating 

Space Cooling 

Ventilation 

Water Heat 

Lighting 

Cooking 

Refrigerat io11 

Office/Plug Equipment 

Other Uses 

Total 

46% 

91% 

100% 

58% 

100% 

22% 

45% 

87% 

100% 

4.4 

2.0 

1.2 

;.I 

6.2 

1.8 

3.3 

2.3 

2.3 

2.0 

1.8 

1.2 

1.8 

6.2 

0.4 

1 .5 

2.0 

2.3 

19.1 

398.7 

348.9 

228.9 

356.6 

1,2 10.5 

77.6 

291 .G 

397.5 

442.2 

3,752 
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Other Uses 
12% Space Heating 

I /- 11% 

OFficelPlug Space Cooling 
9% 

Data provided by APCo - WV break out industrial sales into 17 inarltet segments shown below. The 
sector is dominated by Priinary Metals & Heavy Manufacturing and Mining & Extraction with more than 
49% and 27% of total industrial sales, respectively. 
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Primaiy Metals & Hvy Mfg 

Mining & Oil Gas Extract 

Chemical & Allied Prod 

Utilities 

Transport Mfg 

Communication Equip 

Wood Products 

Transportation 

Refining & Rubber 

Food and Kindred Products 

Heavy Const 

Fine Instrumentation 

Paper Mills & Products 

Electronic Mfg 

Farm Fish Forest 

Light Mfg 

Mfg Clothing Apparel 

Totals 

49.8% 

27.7% 

9.2% 

5.8% 

1.5% 

1.5% 

1.2% 

1.2% 

0.6% 

0.3% 

0.3% 

0.2% 

0.2% 

0.2% 

0.1% 

0.0% 

0.0% 

100.0% 

APCo - WV Sales (MWli) 
3,934,222 

2,192,462 

730,596 

459,114 

121,669 

1 17,788 

94,827 

93,354 

49,924 

27,605 

27,574 

18,599 

15,101 

12,737 

9,820 

I ,06 1 

585 

7,907,040.0 
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Primary Metals & 
Hvy Mfg 

50% 

On an end use basis, Machine Drives dominate the industrial inarltet profile with lesser contributions from 
Process Heating and Facility Lighting and HVAC. See Table 2-6 and Figure 2-7. 

End use APCo - WV Shares APCo - WV Sales (GWh) 
Indirect 1.Jses-Boiler Fuel 

Process Heating 

Process Cooling and Refrigeration 

Machine Drive 

Electro-Chemical Processes 

Other Process Use 

Facility HVAC 

Facility Lighting 

Other Facility Support 

Onsite Transportation 

Other Nonprocess Use 

End Use Not Reported 

Total 

0.3% 

18.2% 

3.2% 

48.4% 

17.3% 

0.2% 

5.8% 

4.3% 

1 .O% 

0.1% 

0.1% 

1 .O% 

100.0% 

24 

1,442 

256 

3,825 

1,366 

19 

460 

340 

81 

5 

6 

82 

7,907 
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Other Facility Other Nonprocess Onsite End Use Not 
Transportation Reported 

1% 

Indirect Uses-Boiler 
Facility Lighting Fuel 

Process Heating 
19% 

Process Cooling 
and Refrigeration 

Electro-Chemical 

17% 
Processes - 

Machine Drive 

To estimate the potential for energy savings, it is desirable to have a snapshot of the appliance atid 
equipiiieiit inventory in the area of study, including type of equipment and efficiency level. For the 
residential sector, Suiniiiit Blue used tlie 2006 APCo - WV Residential Appliance Saturation Survey for 
the type of equipment. 111 the absence of primary market research, one inlist rely on secondaiy soiirces, 
none of which provide adequate iiiforiiiatioii alone. For example, tlie EIA surveys, RECS, and CBECS 
have some information about teclinologies used i n  residential and non-residential buildings and the age of 
appliances and equipmiit, which we can use to infer efficiency levels. Other sources, iiicluding publicly- 
available utility studies, statewide studies, arid research papers, also have some limited inforination about 
efficiency levels. We used a variety of soiirces, together with our experience and judgment, to develop 
technology profiles for the key end uses presented below. These soiirces include: 

0 2006 Residential Appliance Saturation Survey data for APCo - WV. 

Q 2005 Residential Energy Consumption Survey (RECS), Energy Inforination Administration. 
httu://www.eia.doe.rzov/e1neu/recs/recs2005/hc2005 tabkddetailed tables2005.html South 
Atlantic ceiisus division. 

e 2003 Coiniriercial Buildings Energy Consumption Survey (CBECS), by ceiisiis division produced 
by the Energy Iiiforiiiatioii Agency (EIA), US Department of Energy (US-DOE), 
http://www.eia.doe.rzov/elneu/cbecs/ South Atlantic ceiisiis division. 
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2007 Buildings Energy Data Book, Department of Energy, Energy Efficiency and Renewable 
Energy, September 2007. htt~://buildi~iasdatabook.eere.e~ier,g~.~ov/. 

Adichvest Residential Market Assessriient and DSM Potential Slidy, Midwest Energy Efficiency 
Alliance, March 2006. litt~://www.1iiwallia1ice.or~/i1iia~e/docs/resources/MEEA-Resource-5.udf. 

2006 Characteristics of New Housing, U.S. Census Bureau. 
Iittp://ww w. ceiis~is .,gov/co~ist/w w w/cliarindex.h tni 1. 

Icaiisas Energy Council DSM Potential Study and Plan, 2008. 
littp://kec.Itaiisas.aov/repoi~s/I~EC DSM Final 08 1 108.pdf. 

The estimate of the saturatioii of iiiefficient equipment in the residential sector is based 011 a 2006 MEEA 
Midwest Residential Market Assess~nent.'~ The non-residential estimates of the inefficient fraction for 
heating, cooling, and water heat end uses are based oii a Summit Blue Consulting report for the I<ansas 
Energy Council." These fractions are consistent with Suiiiinit Blue observations of coiniiiercial 
equipment in operation coupled with average equipment age data detailed in the Buildings Energy Data 
Book. 

l o  Virginia, Tennessee, and West Virginia were not in the scope of the MEEA study; however, we are confident that 
the study's saturations provide a reasonable proxy. 
' I  Kansas Energy Council DSM Potential Study atid Plan Final Report, submitted to: The Kansas Energy Council, 
August 1, 2008, Suiiiniit Blue Consulting, LLC. 
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Electric Customer 
Technology Share 

Cooling Heat piitiip 26% 
Ceiittal AC 45% 

Room AC 19% 
None 10% 

Space heat 

Lighting” 

Heat P u in 1) 26% 
Electric Furnace 24% 

Natural Gas 46% 
furtiace/Boiler 

Other Fuel 4% 

Incaiidescent 66% 

Coin pact 1 Yo 
Fluorescent Light 

(CFL) 
Halogen 3 yo 

Fluorescent 29% 

Water Heater Electric 59% 

Gas/Propane/LPG 41% 

Appliances Dishwasher 65% 

Clothes Washer 97% 
Primary Freezer 56% 
Second Freezer 6% 

Electric Dryer 94% 

1 St Refrigerator 99% 
2’ld Refiigerator 21% 
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Fraction not 
efficient 

97% 
96% 
63% 

0% 

97% 
0 YO 

7 yo 

NA 

100% 

0% 

100% 

90% 

71% 

90% 

63% 
NA 

82% 
82% 
94% 

69% 
69% 
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Data for saturation of non-residenlial technology and fuel sliare were based on tlie Commercial Building 
Energy Consumption Survey (CBECS) census division data for the coininercial sector and tlie Kansas 
Energy Council report for tlie fraction of inefficient equipiiient (see Table 2-8). 

raction not 
effieien t 

Space heat 

Cooling 

Water heating 

Lighting 

Heat Pump 31% 88% 
Other Electric 12% 0% 

Gas Furnace 39% 88% 
Gas Boiler 14% 90% 

Heat Pump 27% 88% 
Packaged Direct 
Expansion (DX) 42% 88% 

Chiller 29% 88% 
Other 2 Yo 88% 

Electric 47% 90% 
Gas 53% 88% 

Incandescent 8 Yo 100% 
Fluorescent 74% 62% 

Compact 
Fluorescent Light 

High Intensity 
(CFL) 3 yo 0 Yo 

Discharge (HID) 14% 7% 

The technology share applies only to those customers who have a particular end use. This, of the portion 
of commercial floor space that has cooling, 62% employ pacltaged direct expansion (DX) equipment. 
Inefficient HID lighting oiily includes mercury vapor systems. 
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After estiinating baseline consumption, characterization of DSM ineasures requires: I )  determining the 
list of ineasiires to evaluate, 2) estimating the incremental savings from each ineasure - improving from 
the baseline to the new technology, and 3) determining the incremental costs and lifetimes for each of tlie 
new teclinologies. 

The first step in the DSM ineasiire characterization process is to develop appropriate sets of ~neasures for 
inclusion in this study. Tlie nieasiires selected for analysis are based on tlie experience of Suminit Blue 
professionals to balance the need for thorougliness in exainining the “measure universe” and the need for 
timely completion of our analysis within the project budget. The analyzed ineastires freqiiently pass 
various B/C tests in other areas; they are widespread in their potential application, tlius garnering a large 
portion of the conservation potential. We then developed estimates of energy and demand savings, costs, 
and lifetimes in tlie residential and noli-residential sectors. 

Tlie ineasiires and descriptions of the technologies are provided i n  Appendix C. Tliree different program 
design options are included. 

@ 

existing technology it is replacing fails. An example would be an energy efficient clothes washer 
being purchased after the failure of tlie existing clothes washer. 

@ 

installing a low flow showerhead is usrially iinpleiiiented before an existing showerliead fails. 
Replacing incandescent lamps may be replaced on burnout, but they can be treated as a retrofit 
because of the relatively short lifetime for incandescent bulbs. 

0 

Baseline technologies may be different in tlie new construction market. 

Replace on Burnout (ROB) mans that a DSM measure is not implemented until tlie 

Retrofit means that the DSM measure could be iinpleiiiented immediately. For instance, 

New Construction ineaiis measures that are installed at tlie time of new construction. 

Analytically, these design options affect the savings estimates aiid ineastire costs. 

The energy savings of Replace on Burnout ineasures is the iiicreinental difference in energy use between 
the efficient ineasure aiid standard or code-compliant alternatives.” The increinental measure cost is the 
difference between a standard code-compliant iinit and the Energy Star Measure. On tlie other hand, there 
is no incremental labor cost for tlie delivery and installation of the replace on burnout unit, since the 
custoiner would have borne those costs, regardless, when replacing the failed unit. 

New construction ineasures sliare inaiiy of tlie same characteristics of Replace on Burnout, since the 
baseline is again code-compliant. If R-30 ceiling insulation is code-compliant, then the R-38 measure 
savings is only tlie difference between a home with R-30 versiis a home with R-38 insulation. Tlie 

’’ For example, replacing an old refrigerator (1.500 kWh/year) on burn-out will save a lot of energy, because the 
efficiency of this appliance has iinproved greatly over the past 20 years. New code-compliant refrigerators (500 
kWh) might save 67% the energy consumed by the machine being replaced, but the savings froin the Energy Star 
refrigerator (42.5 IcWh) measure is oiily the difference between the Energy Star and code compliant unit (75 kWh) or 
about 1.5%. 
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iiicreineiital cost is mostly material cost for tliiclter blaiiltets and the incremental labor cost can be $0, 
sirice tlie labor to roll out two R-I 9 blankets is roughly tlie same as rolling out R-1 I on top of R-19. 

I n  retrofit situations, the characterization can claim fiill savings between tlie baseline existing inefficient 
equipment and the measure, since arguably tlie ciistoiner could have left the baseline equipment as-is 
iiidefinitely. A typical example of this is adding insulation to existing homes. The incremeiital iiieasiire 
cost, though, is tlie full measure material cost (it does not cost any capital to do nothing with existing 
iiisulation), pliis tlie full labor cost of installation. 

We used measure appropriate methods for estiniatiiig savings for climate-dependent measures and for 
climate-independent measures, such as water heating, appliances, and motors. Lighting use is typically 
cliniate independent; however, we used cliinate dependent methods (primarily hourly computer 
siinulations) for lighting installed in conditioiied areas, because lighting energy contributes to cooliiig 
loads and supplements heating equipment. 

For ~Iiiiiate-cleyen~eIzf ineasures, S~iiiiinit Blue used a combination of building simulation iiiodeling iisiiig 
tlie eQiiest model and engineering estimates to estimate DSM ineasure per unit savings. We first 
developed building prototypes based on the APCo-WV's ciistoiner inforination analyzed for tlie Market 
and Tecliiiology Profiles discussed in tlie previous section. 

For the residential sector, Siiininit Blue used four prototypes: single family new and existing construction, 
manufactured housing, and multi-family residences. For each of tliese prototypes, we modeled ineasures 
with respect to electric resistance Iieatiiig, lieat pump heating, and gas heat. 

Summit Blue chose to use three prototype biiildings to represent tlie coiniiiercial sector: office, retail, and 
restaurant. These three segments include a significant portion of tlie commercial floor area and 
consumption (see Market Profile) and diverse energy end-uses. For each of these prototypes, we modeled 
ineasiires with respect to electric heat pimp Iieatiiig and gas heat. 

Si.immit Blue did not niodel industrial measures with tlie eQuest siinulation tool, since we assume less 
climate dependence within this sector; thus, engineering calculations are sufficient. 

With all prototypes, we calibrated tlie eQuest siiiiulation for electric use to the market profiles developed 
with APCo-WV's data and iising Charleston, WV weather data, and then we estimated tlie DSM iiieasiire 
savings iinpacts using tlie building simulation software. 

For tlie cliiiiate-ir7~e~7e~~e77~ DSM ~neasiires, Suiiiinit Blue used many resoiirces, iiicliidiiig the U.S. 
Department of Energy ENERGY STAR Prograiii," tlie California Database of Energy Efficiency 
Resources (DEER),I4 deemed savings estimates from other jurisdictioiis (MN & MI), various utility 
oiiliiie audit services, and manufacturer and national retailer data. We adjusted the energy and demand 

htti3://www.eiiergvstar.gov/. 13 

'' http://www.energv.ca.gov/deer/. 
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impacts for the APCo-WV’s customer operating parameters as necessary. Other ineasures were analyzed 
using engineering principles, such as steady-state lieat loss, rated power, and hours of operation. As 
appropriate, we coilsidered interaction with heating and cooling systems, using factors developed with the 
eQuest model. 

The previous two sections describe methods used for conservation and efficiency ineasures. This study 
also loolts at load control measures for demand response. APCo-WV is a dual peaking utility with winter 
aiid summer peaks only about 200 megawatts different. Much of the winter peak is associated with 
electric space heat and domestic water heating. The winter peak typically occiirs when outdoor 
temperatures make lieat puinps ineffective, so electric resistance is the dominant space heat type at system 
peak. The suininer peak is associated witli air conditioning loads on hot suininer days. Summit Blue 
characterized direct load control (DLC) measures for devices that would affect either or both peaks - 
primarily residential and sinall coininercial air conditioning in the suininer and electric space heat and 
domestic hot water i n  the winter. Our estimates for costs aiid savings are based on expost results from 
other utilities using a 50% cycling regimen. 

For DSM ineasure costs, Suininit Blue used a variety of sources, priinarily the DEER database, ad,justed 
by geographic multiplier factors contained iri industiy soiirces, such as the RS Means Mechanical Cost 
Data. For DSM ineasure lifetimes, a combination of resources was used, including manufacturer data, 
typical economic depreciation assumptions, the DEER database, and various studies reviewed for this 
prqject. 

A select sample of results of the DSM characterization are presented in Appendix C with the ineasure 
descriptions. 
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To eiisiire that tlie DSM potential estimates tliat we develop are reasonable and appropriate, and to 
identify tlie best practices regarding DSM programs, we conducted a benchmarking assessment on other 
utilities’ and agencies’ DSM programs. We also collected inforination on selected natioiial DSM 
prograiiis tliat previous studies have identified as top performers. To identify coiniiioii best practices of 
top ~ierformers, tlie analysis coinpares detailed program results by ciistoiner sector of those utilities 
identified as achieving high levels of DSM savings for below iiiediaii costs. We note that there is a dearth 
of winter-peak oriented DSM portfolios generally, atid few regional coinparisoiis available, which made 
for greater uncertainty of tlie benclimarl<ing results. 

Tlie results suggest tlie performance bencliinarlcs that a new DSM program can reasonably be expected to 
acliieve after an initial ramp LIP period of three to four years. 

Tlie next section disciisses the organizations incliided in tlie analysis. 

We collected data and inforination for DSM program results for 14 investor-owned utilities (IOLJs) and 
ageiicies in  nine states across three regions in tlie U.S. (see Table 4-1 below). Tlie IOUs and agencies 
were selected as having established and/or aggressive DSM program. Some of these data were collected 
for previous projects with additional locations incliided specifically for this report. 

Agencies and Investor-Owned Utilities 
Midwest Northeast 

Interstate Power & Light IA Efficiency Maine 
Interstate Power & Light MN Efficiency Vermont 
MidAinerican Energy IA National Grid 
Minnesota Power MN NSTAR 
Otter Tail Power MN 
Xcel Energy MN 
Wisconsin FOCL~S 011 Energy WI 

Arizona Public Service AZ 
SWEPCO TX 

West 

Xcel Energy co 

ME 
VT 
MA 
MA 

In North America, DSM is geiierally delivered by central agencies or utilities-investor- or goveriinient- 
owned. I n  tlie Midwest, DSM is generally provided tlirougli vertically integrated IOUs. Tlie organizations 
exainined in tlie Northeast region all provide DSM throiigli a central agency, except the IOUs in 
Massachusetts. Tlie results do not cover all DR provided by the Independent Systein Operators/Regional 
Transmission Operators (ISO/RTOs) serving this region-PJM, NYISO, and NE-ISO. In tlie West, as in 
the Midwest, most DSM is delivered through investor owned utilities. 
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This section describes the methodology used lo collect data aiid to aiialyze and compare impacts and costs 
overall and by custoiner sector and by prograin wliere appropriate. 

The beiicliniarkiiig data for each organization were prepared as follows: 

Collected reported incremental DSM program results for 2007: 

Q Expeiidit~res,’~ 
e Energy savings, 
e Peak demand savings, and 
o Prograiii descriptions. 

The sources for almost all of the DSM prograin data were the utilities’ aiid agencies’ annual reports on 
their 2007 DSM prograins. 

Collected baseline data for 2007: 

Q Reveiities, 
o Energy sales, and 
0 Peak demand. 

The main source for the baseline data was FERC Form 861 from the Energy Information 
Adininistration’s web site (www.eia.doe.gov). 

Categorized reported DSM program results and baseline data by major customer sector: 

e Residential, and 
Q Coiniiiercial and industrial (C&I). 

Normalized incremental results and expenditures overall and for the two major customer sectors: 

Q 

0 

o 

Expenditures as a percentage of revenue, 
Energy savings as a percentage of energy sales, aiid 
Peak deinaiid saviiigs as a percentage of peak demand. 

Calculated costs of savings on a first year basis: 

0 

Q 

Divided DSM expenditures by DSM prograin energy savings, $/kWli, first year, and 
Divided DSM expenditures by DSM peak demand savings, $/kW. 

Identified median of normalized spending, savings, and costs of saving. 

Identified best practice organizations-- those with above median savings a t  below median costs of 
savings. 

I s  Expenditures for load iiianagement programs exclude rate discount iiicentives. 
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Analyzed DSM portfolios of best practice organizations at the program level. 

It should be noted that the cost of energy savings is calculated on a first year basis, It is not levelized cost 
of lifetime savings, thus not comparable to siipply side $/ltWh (no organization includes the statistics 
needed to calculate levelized costs of lifetime savings in their aniiual regulatory DSM report). The cost of 
first year energy savings is iised iii this benchmarking analysis simply to identify: 1)  typical costs on a 
first year basis, and 2) organizations that achieved savings at costs below the typical. 

Although every effort is made to collect coinparable data, given the inherent variation in organizations’ 
evaluation and reporting practices and in their program offerings, the results caiiiiot be considered a 
strictly “apples-aiid-apples” comparison. For example, not every utility offers low iiicoine prograins or 
load management programs. Also, utilities inay repoit estimated savings at meter, busbar, or generator; 
some utilities’ methods for estimating savings may be inore accurate than other utilities’; only some 
annual DSM reports iiicliided savings that were verified; and few distinguish net savings from gross 
savings. However, despite these variations in programming, reporting, and evaluation, the results provide 
calibration targets for DSM potential estimates and identify key prograins and resiilts for top-performing 
portfolios. ’‘ 
Also, given the selection of organizations, the typical perforinaiice of this group is likely iiot typical of all 
DSM programs; this group’s performance is likely better than the national average. TIiiis, for an 
organization with new DSM efforts, the results of this study are suitable goals after an initial ramp iip 
period. 

This section coinpares the regulatory atid market context of the benchinarked locations atid discusses the 
impact 011 achievement of DSM. 

The achievement of significant DSM savings is influenced by several factors, including the regiilatoiy 
environment under which utilities and agencies operate, whether DSM funds are provided through system 
benefit charges (SBC), how the issue of lost revenues is addressed, the provision of financial incentives 
for DSM performance, etc. Table 4-2 provides key characteristics by state, such as the electricity inarltet 
structure, cost-effectiveness tests used, DSM targets, and the year DSM prograins began. 

Iowa, Massachusetts, Minnesota, and Vermont all achieved about 1 % or more reductions in annual 
energy sales due to DSM program activity in 2007. The electricity market structure is iiot a determining 
variable in DSM perforinaiice; most of the high achievers operated under a traditional inarltet structure. 
The year that programs began does not appear to have a strong influence on savings achieved. All states 
achieving high DSM savings set significant inandated goals for utilities’ DSM programs. Other siiccess 
factors include financial incentives for cost-effective DSM (Minnesota, Verinont), adjustments for lost 
revenues caused by DSM program, and iise of the TRC test or societal test for cost-effectiveness rather 
than the RIM test (Iowa, Minnesota, and Vermont). 

l 6  See Appendix A for complete information on DSM program results and expenditures. 
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Arizona -- 

Iowa 
1990 

Maine 2002 

Massachusetts 1990s 

Minnesota 
1980 

Energy 
Savings as 
% of Sales 

_- 

0.8% 

0.8% 

1 .O% 

0.3 to 1.6% 

DSM Environment 

No DSM requirements. 

Iowa operates under a traditional electricity market structure. Electric 
utilities are expected to secure niaxitnuni acliievable DSM potential, and 
the Societal Cost test is the priniaty test and is the benchmark for cost- 
effectiveness. From 1990-1996, the regulator offered utilities financial 
incentives to deliver efficiency, as authorized by law, with cost recovery 
approved via “niini” rate cases that occurred once evety few years. In 
1996 tlie law was changed and incentives were abandoned i n  exchange 
for concurrent cost recovery. The shift from incentive-based regulation to 
annual cost recovery is seen as a sitccess by the utilities. Under the 
original rules, utilities waited for up to six years before recovering their 
investments in  efficiency. This “cost of money” diminished the value of 
the efficiency incentives. 

Maine has a traditional electricity market structure. $1.5 million/year is 
allocated for SBC funded energy efficiency; tlie 2006 budget was $9.6 
million. Programs are administered by the Maine PUC and delivered 
tlirougli a statewide effort called Efficiency Maine with goals established 
by statute. It has been noted that “the current rate mechanisms used for 
Maine investor-owned utilities do not coexist easily with revenue neutral 
efficiency schemes.””’ 

State legislation restructured tlie electricity market i n  1998 and created a 
SBC of $0.00.33/kWh which was changed to $0.002S/kWh in 2002. The 
Division of Energy Resources oversees ratepayer-funded DSM programs, 
run by DUs or tnunicipal aggregators, while the Department of 
Department of Telecon.linunications and Energy reviews cost 
effectiveness with tlie TRC and approves performance incentives. 

Minnesota operates under a traditional electricity market structure. 
Minimum spending is mandated by law for the utilities: Xcel Energy, 
which is nuclear based, must spend 2% of electric revenues on DSM; 
non-nuclear electric utilities must spend 1.5% of revenues. Spending 
levels are also determined by IRP process. However, it1 May 2007 the 
state passed the New Generation Energy Act which changes goals from 
spending as percentage of revenues to savings as a percentage of sales, 
specifically 1.5% of retail sales and a minimum of 1% starting i n  2010, 
effectively doubling savings goals. The regulator considers the societal 
test to be the most important test of the five California tests but also 
considers tlie participant test to be important as well as tlie utility test. 
The utilities used to operate under a lost revenue mechanism but 
experienced long times between late cases. This became a problem, and 
in 1999 tlie tegulator developed a new DSM incentive mechanisni. The 
Company earns an incentive for achievement greater than 91% of its 

l7 See Violette (2006) for a complete discussion of state DSM environments. 
See Maine Public Utilities Commission (2007) for a complete discussion of Maine’s DSM environment IS 
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Texas 

Vermont 

2000 

2000 

Mid 
1980’s Wisconsin 

Energy 
Savings as 
YO of Sales 

0.1% 

1 .O% 

0.3% 

DSM ~nv ironment ’~  

minimum spending equivalent energy savings goal, which is equal to tlie 
number of ItWli expected to save when tlie utility ineets its minitiiuni 
spending requireriient. DSM incentives can equal up to 30% of program 
costs. 

Texas lias a deregulated electricity market. In 1999 Texas required 
utilities to meet 10% of load growth through efficiency or approved load 
managetnent. In 2007, legislature increased the standard to 1.5% of load 
growth by 2009,20% of load growth by 2010. 

Vermont lias a traditional electricity marltet structure. DSM was 
liistorically fitnded by a wires charged capped at 3% of revenues; tlie cap 
was removed it7 2005. Administered centrally as Efficiency Vermont by 
third party-Vermont Energy Investment Corp. (VEIC). VEIC receives 
incentives and performance bonuses to achieve savings higher than goals. 
Efficiency is seen as an option that offers a high level of net benefits to 
the state, both environtnental and economic, without tlie controversy and 
public outcry that other solutions have historically faced. As Vermont’s 
future energy needs are discussed, efficiency is increasingly seen as tlie 
most politically viable solution and has been actively promoted by the 
PSB, tlie Legislature, and the Governor. 

Wisconsin lias a traditional electricity market strrtcture and pays for DSM 
through a public benefits fund of up to 3% of annual electric revenues. 
TIE Wisconsin Public Service Coinmission is tlie overall administrator 
for tlie state’s public benefits programs, subcontracting with third party 
“itiipletiientation contractors” to implement various parts of the Focus on 
Energy program portfolio. No financial incentives are available to utilities 
to provide DSM programs. One notable setback for tlie Focus on Energy 
prograins in  the past was that tlie Wisconsin legislature diverted 47% of 
tlie funds collected fiom utility ratepayers for tlie Focus on Energy 
program and diverted them to help balance the Wisconsin state budget. 

This section coinpares 2007 electricity DSM program resiilts for residential and C&I customer sectors 
combined across the various locations. The analysis, overall ciistoiner sectors, identifies typical results 
and identifies orgaiiizatioiis that achieve above typical savings at below typical costs (Le“, organizations 
with best practice portfolios). See Appendices for complete data and statistics. 

This section reviews DSM program spending, savings, and costs over all customer sectors. 

Table 4-3 shows the inediaii result for electricity DSM spending, savings, costs, and energy costs over all 
customer sectors for the reviewed organizations. Given that some of  the datasets are skewed or contain 
outliers, the median is used here as it is a better indication of  central tendency than the average. 
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1.8% 0.9% 0.6% $0.08 $0. I5 $7.54 

Notes: Cost of first year savings should not be confiised with a levelized cost of conserved energy. 
Assuming an average program life of ten years and a 9% discount rate, dividing tlie cost of first year 
energy savings by 6.0 approximates the levelized cost of conserved energy. 

This section reviews DSM spending as a percentage of all retail revenue over all custoiner sectors. 

For the IOIJs and agencies reviewed, the spending on electricity DSM as a percentage of revenue raiiges 
from 0.3% to 3.6% with the median at 1.8%. Figure 4- 1 below shows the distribution of spending on 
electricity DSM as a percentage of aniiiral reveniies. Organizations with spending rates in the top quartile 
are NSTAR (MA), National Grid (MA), Efficiency VT, and Interstate P&L (MN), which has the Iiigliest 
spending rate, double the median. 

Overall 
DSM Spending as % of Revenue 4.0% 

3.5% 
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Tlie average retail cost of electricity was calculated by dividing total annual retail revenue by total annual 
retail sales for each organization and state. 

For the IOUs and agencies reviewed, the average retail cost of energy ranges from $O.O6/ItWli to 
$0.1 SkWh with the inediaii at $O.O8/kWli (Figure 4-2). Organizations with energy costs in the bottom 
quartile are MN Power, Otter Tail, SWEPCO (TX), and MidAinericaii (IA). 

Overall 
$0.16 Cost of Energy $IkVVh 
$0.14 

This section details the energy saved (as a percentage of sales) by the DSM programs over all customer 
sectors. 

For the IOIJs and agencies reviewed, five out of the seven organizations with above median electricity 
DSM spending rates also achieved median or above inediaii energy savings as a percentage of sales: 
Interstate P&L (MN) has the highest energy savings as a percentage of sales at 2.0%, more than twice the 
median of 0.9%, while MN Power and Efficiency VT achieved savings rates of about 1.6% of sales; 
MidAmerican (IA), Arizona Public Service, NSTAR (MA) and National Grid (MA) achieved savings 
rates of about 1 .O%, (Figure 4-3). 
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lectrici err Wi 

Overall 
Energy Saving as % of Sales 2.5% 

2.0% 

1.5% 
median = 0.9% 

3.0% 

0.5% 

O.OYQI I I I I I I I I I I I I I I 

For the IOUs and agencies reviewed, Figure 4-4 shows electricity DSM incremental peak deinaiid savings 
as a percentage of aiinual peak demand. Interstate P&L (MN) has the highest percentage of peak deinaiid 
conserved at 1.9%, about three times the inediaii of 0.6%. Interstate P&L (MN) and most of the utilities 
with above iiiediaii peak deinaiid savings rates have rates of electricity DSM spending at or above tlie 
median: Efficiency VT, Xcel Eiiergy (MN), and Interstate P&L (IA) conserved about 1.3% of peak 
deiiiand, while National Grid (MA), Xcel Energy (CO), and MidAmerican (IA) conserved about 0.6% of 
peak demand. 

l 9  Savings reported for Wisconsin Focus on Energy exclude non-tracked energy impacts. 
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Ove ral I 
Peak Demand Savings 
as % of Peak Demand 

median = 0.6% 

I 

This sectioii discusses the cost of first year energy savings and peak demand savings for tlie DSM 
prograiii year. 

For the IOUs and agencies reviewed, the cost of first year energy savings ranges from $O.O7/kWh to 
$0.2.5/1<Wh, with tlie median at $O.l5/ItWIi (Figure 4-5). Arizona Priblic Service achieved the lowest cost 
of energy savings. MidAinericaii (IA) and Interstate P&L, (MN) also achieved their energy savings at 
costs below the median, but these two utilities achieved these low cost energy savings with electricity 
DSM spending rates (as a percentage of revenue) at or above the median and with energy savings rates (as 
a percentage of sales) at or above the median. 
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Overall 

For tlie IOUs and agencies reviewed, Figure 4-6 sliows that Xcel Energy (CO), at $367/ltW, achieved the 
lowest costs of conserved peak demand, well below the median of $754/kW. Xcel Energy (CO) and Xcel 
Energy (MN)'s achieved their low-cost peak demand savings with their demand response programs, 
Residential Saver's Switch. Arizona Public Service's achieved savings at low costs with its lighting 
prograiii, Consumer Products. 
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Overall 
1 Cost of Peak Demand Savings $/kW 

j median = $754 

This section identifies tlie organizations that achieved above median saving at or below median costs. 

For the IOUs atid agencies reviewed, tlie scatter plot in Figure 4-7 below illustrates where each 
organization falls relative to median energy savings and median costs. The utilities listed below achieved 
near median or higher energy savings as a percentage of sales near or lower than the median cost: 

1. Interstate P&L (MN): 2.0%, $O.lS/kWli 

2. MN Power: I .3%, $0.09/ltWh 

3. Arizoiia Public Service: 0.9%, $0.07/kWli 

4. MidAmerican (IA): 0.9%, $0.13 /kWh 

Most of the low-cost energy savings of Arizona Public Service and MidAmerican (IA) were achieved by 
their lighting programs. MN Power and Interstate P&L (MN)'s low-cost savings were achieved by their 
custom iiiceiitives programs. 
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For the IOUs and agencies reviewed, tlie scatter plot shown in Figure 4-8 illustrates organizations’ results 
relative to median peak deinaiid savings and median costs. The utilities listed below achieved near median 
or higlier peak demand saviiigs as a percentage of peak demand near or lower than tlie inediaii cost?’ 

1. Interstate P&L (MN): 1.9%, $774/ltW 

2. Xcel Energy (MN): I .2%, $457/ItW 

3 .  Interstate P&L (IA): 1.1%, $683/kW 

4. Xcel Energy (CO): 0.6%, $367/1tW 

5. Arizona Public Service: O.G%, $447/kW 

6. MidAinerican (IA): O h % ,  $616/kW 

Interstate P&L (MN), Interstate P&L (IA), MidAmerican (IA), and Arizona Public Service achieved most 
of their peak demand savings fiom their lighting programs, which had very low costs of conserved peak 
demand. Interstate P&L (IA) also achieved a large ainoiint of its peak deinaiid savings from its custom 

2o All of these IOUs were summer peaking in 2007 
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incentives program. Xcel Energy (MN) and Xcel Energy (CO) achieved most of their peak deinaiid 
savings from their deinand response program, which tend to have low costs of conserved peak demand. 
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This section coinpares 200'7 electricity DSM program results for the coinmercial and industrial (C&I) and 
residential sectors and reviews program-level detail for those organizations that achieved high savings at 
low costs. 

This section reviews DSM program spending, savings, and costs for the C&I ciistomer sector 

Overall 
Peak Demand Savings as % of Peak Demand 

ational Grid (MA) 

EfficiencyW 

PrizonaPublic Service 

Xcel Energy(MN) 
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Table 4-4 shows the median results for spending, savings, and costs for the C&I sector for all reviewed 
organizations (where data are available). 

1.5% 0.7% 0.6% $0.13 $676 

This section reviews DSM spending for the C&I custoiner sector as a percentage of C&I revenue. 

For the IOUs and agencies reviewed, electricity DSM spending in the C&I sector, as a percentage of 
annnal revenue of retail energy sales, ranges fro111 0.2% to 5.7% with the median at 1.5% (Figure 4-9). 
Organizations with speiiding rates in tlie top quartile are NSTAR (MA), Efficiency VT, National Grid 
(MA), and Interstate P&L (MN), which has the highest spending rate, more than three times the median. 
Every organization, except National Grid (MA), with above median speiiding rate, also achieved above 
median energy savings as a percentage of sales (Figure 4-9). 

6.0% DSM Spending as % of Revenue 

5.0% 

4.0% 
median = 1.5% 
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This section reviews the energy saved (as a percentage of sales) and the costs of first year energy savings 
achieved by DSM programs in the C&I customer sector. 

For the IOUs and agencies reviewed, Figure 4-10 shows the energy savings as a percentage of sales in the 
C&I sector. Energy savings as a percentage of sales ranges from 0.1 % to 3.1 % with the median at 0.7%. 
Interstate P&L (MN) has the highest savings rate, more than four times the median, and has the highest 
DSM spending rate. Interstate P&L (MN)'s high savings rate was achieved by its custom incentives 
prograin. Interstate P&L, (IA), NSTAR (MA), MidAmerican (IA), Xcel Energy (MN), Efficiency VT, 
and MN Power also achieved above median energy savings ranging fiom 0.8% - 1.5% of sales. 

re .I s as %o 
Year 

3.5% 

3.0% 

2.5% 

2.0YO 

1.5% 

I .O% 

0.5% 

0.0% 

Energy Saving as % of Sales 

median = 0.7% 

I I I I I I I  

For the IOUs and agencies reviewed, costs of first year C&I energy savings ranges from $O.O6/kWh to 
$0.3 l/kWh, with the median at $0.13/kWh (Figure 4-1 1). MN Power achieved its energy savings at the 
lowest cost, principally with its custom incentives program. Xcel Energy (MN), MidAiiiericaii (IA), and 
Interstate P&L (IA), with DSM spending rates above median and high energy savings rates, achieved 
their savings near or below median costs. Xcel Energy (CO) and MidAinerican (IA) achieved their low- 
cost energy savings with their lighting programs; Xcel Energy (CO) also achieved low-cost savings with 
its motors program. 
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This section identifies the organizations with DSM programs that achieved above median energy savings 
(as a percentage of sales) at or below median costs for the C&I custoiner sector. 

For the IOUs and agencies reviewed, the scatter plot shown in Figure 4-1 2 illustrates where each 
organization falls relative to inediaii energy savings and iiiedian costs. lilterstate P&L (MN) achieved the 
greatest C&I energy savings, as a percentage of sales, near iiiediaii costs $O.l4/ItWIi. MN Power, Xcel 
Energy (MN), MidAinericaii (IA), and Interstate P&L (IA) also achieved above median energy savings 
rates near or below inediaii costs: 

1. Interstate P&L (MN): 3.1%, $0.14/kWh 

2. MN Power: 1 .S%, $O.OG/kWh 

3 .  Xcel Eiiergy (MN): 1.1 %, $0. I3/kWh 

4. MidAmerican (IA): 1 .O%, $O.lO/kWh 

5. Interstate P&L (IA): 0.8%, $0.1 3/kWh 

Interstate P&L (MN), MN Power, and Interstate P&L (IA) achieved most of their low-cost savings 
through their custom iiiceiitives programs. Xcel Eiiergy (MN) and MidAmerican (1A)’s low-cost savings 
were achieved primarily by their lighting programs. 

~~ 
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For the IOUs and agencies reviewed, Table 4-5 and Table 4-6 below show program-level savings and first 
year costs for the organizatioiis that achieved above median energy savings rates at below inediaii costs in 
the C&I sector. 

Interstate P&L (IA), Interstate P&L (MN), and MN Power achieved most oftheir energy savings with 
custom type incentive programs: Interstate P&L (1A)’s Custom Rebates and Perforinance Contracting, 
Interstate P&L (MN)’s C/I Shared Savings Project, and MN Power’s PowerGrant. Xcel Energy (MN) 
achieved significant savings with programs for custom incentives, motors, and cooling/lieatiiig/roofiiig, 
but earned most of its savings fiom its new construction program, Energy Design Assistance, aiicl fiom its 
tliree lighting programs: CEE One-Stop Shop, a sinall business direct install program; Energy 
Management Systems, an automated control system for building lighting and other building systems; and 
Lighting Efficiency, a prescriptive incentives program. Like Xcel Energy (MN), MidAmerican (IA) 
achieved significaiit savings from its new construction program. But most of MidAiiiericaii (1A)’s C&I 
energy savings was achieved by its prescriptive iiiceiitive program, Nonresidential Eqiiipinent. Iii that 
program, variable speed drives accounted for 67% of program energy savings at only 32% of program 
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incentive costs, and lighting accoiunted for 26% of program energy savings at 34% of program incentive 
costs. 

C&I 
ProgramlMeasures 

Lighting 
CoolinglHeatinglRoofing 
Refrigeration 
Motors 
Compressed Air 
Combination 
Custom Rebates 
Energy Audit 
New Construction 
Agriculture 
C&I Interruptible Rates 
C&l Direct Load Control 

Interstate P&L Interstate MidAmerican 
SA) P&L (MN) IIA) 

0.07% 0.07% 0.14% 
0.01% 0.01% 

0.02% 0.38% 

0.04% 
0.56% 2.76% 0.10% 

0.09% 
0.06% 0.25% 
0.05% 0.31% 

0.01% 

Xcel Energy 
MN Power (MN) 

0.41% 
0.10% 

0.19% 

1.52% 0.11% 

0.29% 

0.01% 
<0.01% 

Total C&l Savings (GWh) 86.1 16.2 133.6 
Annual C&l Sales (GWh) 11,215.3 515.7 1 3,342. 6 
C&l Savings as % of C&l Sales 0.77% 3.15% 1.00% 1.52% 1.11% 

34.7 245.4 
2.288.3 22.109.8 

As seen in Table 4-6 below, costs of energy savings per program varies widely, but costs for all custom 
type incentive programs are at or below the median cost. MidAmerican (1A)’s costs per IcWh for its high 
achieving prescriptive incentives program, Nonresidential Equipment, is just $0.03/kWli, well below the 
median. Xcel Energy (MN)’s costs per kWh per program are at or below the median for most program. 

’’ Although all organizations here reported both impacts and costs per program, some organizations reported 
program details of impacts per end-use. 
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Interstate P&L Interstate MidAmerican Xcel Energy 
C&l (14 P&L (MN) 

Program/Measures 
Lighting 
Co 01 ing/H eat ingJRo ofi ng 
Refrigeration 
Motors 
Compressed Air 
Combination 
Custom Rebates 
Energy Audit 
New Construction $0.27 
Ag ricu It u re $0.10 $0.14 
Indirect Impact 

* 
* 

$0.08* $0.28* 
$0.10 $0.13 

C&l Interruptible Rates 
C&l Direct Load Control 

Total C&l Savings (GWIi) 86.1 16.2 
Total Costs ($MI 11.4 2.2 

OA) MNPower (MN) 

$0.1 G 
$0.12 

$O.OG 

* 

* 

$0.03* 
$0.11 $0.05 $0.13 
$0.20 
$0.14 $0.09 

$0.90 $0.44 
$27.27 

133.G 34.7 245.4 
12.8 2.2 32.9 

d s 

This section reviews the peak demand saved (as a percentage of peak demand) aiid the costs of peak 
demand savings achieved by DSM programs in the C&I cristomer sector. 

For the IOUs and agencies reviewed, Table 4-1 3 below shows DSM incremental peak deiiiand savings as 
a percentage of annual peak demand for the C&I custoiner ~ec to r . ’~  C&I peak demand savings as a 
percentage of C&I peak deiiiand range from 0.1% to 2.6%, with the median at Oh%. Interstate P&L (MN) 
achieved the highest percentage of conserved peak deinand with its ciistoiii iiiceiitives program. Xcel 
Energy (MN), Efficiency VT, Interstate P&L (IA), NSTAR (MA), Efficiency ME, aiid National Grid 
(MA) also achieved above median peak demand savings rates. 

77 -- Total costs include costs of indirect impact programs, Le., programs for which energy and peak deniand savings 
are not accountable. 
23 As sector-level peak demand data were unavailable, estimates were made facto] ing overall system peak deiiiand 
by the ratio of sector-level energy sales to overall energy sales. 
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For tlie IOUs and agencies reviewed, costs of C&I peak demand savings range from $443/kW to 
$1,683/ltW, with the median at $676/kW (Figure 4-14). Xcel Energy (CO) achieved tlie lowest cost of 
peak demand savings at $443/kW mostly with its Lighting and Motor Efficiency prograins. Otter Tail, 
Xcel Energy (MN), SWEPCO (TX), MidAinericaii (IA), Interstate P&L (IA), and Wisconsin Focus on 
Energy, also acliieved peak deinaiid savings below median costs. Otter Tail achieved its low-cost savings 
with its Geotherinal Heat Pump prograin, while Xcel Energy (MN) achieved its low-costs savings with its 
deinaiid response programs. 
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This section identifies the organizations with DSM programs that achieved above median peak demand 
saviiigs (as a percentage of peak demand) at or below iiiediaii costs for the C&I custoiner sector. 

For the IOUs and agencies reviewed, the scatter plot shown in Figure 4-1 5 illustrates where each 
organization falls relative to median peak deinand savings and median costs in the C&I sector. Interstate 
P&L (MN) acliieved the greatest peak dei----id savings rate, but achieved those savings at costs above the 
median. Xcel Energy (MN) and Interstah -L (IA) achieved above median peak deinaiid savings rates at 
below inediaii costs:24 

1. Xcel Energy (MN): I .2%, $454/ItW 

2. Interstate P&L (IA): 0.8%, $605/ltW 

Xcel Energy (MN) acliieved most of its peak demand savings from its demand response programs, which 
tend to have low costs of conserved peak demand while Interstate P&L (IA) acliieved most of its peak 
demand savings from its custom incentives program. 

'.' These two IOUs were suininer peaking in  2007. 

Summit Blue Consulting, LLC 67 



ICPSC Case NO. 2010-00095 
Comniission Staff 1st Set of Data Requests 
Order Dated April 9,2010 
Item No. 3 
Page 223 of 382 

er ea s 

C&l 
Peak Demand Savings as % of Peak Demand 

I Efficiency VT 

i $1.400 

3 n 

I 

15% 2 046 2 5% 3 09’. 

elEnergy(MN) 

15% 2 046 

Interstate P&L (MN) 

2.S% 

_1 

3.09’. 

For tlie IOUs and agencies reviewed, Table 4-7 and Table 4-8 below show program-level increiiieiital 
peak demand savings and costs for tlie organizations that achieved above median peak demand savings at 
or below median costs in the C&I sector: Interstate P&L (IA) and XceI Energy (MN). 

Interstate P&L (IA) achieved most of its C&I peak demand savings from its custoin type incentive 
programs, Custom Rebates and Performance Contracting, and its interruptible rate program. While Xcel 
Energy (MN) earned its peak demand savings from several programs, includiiig lighting, new 
construction, and motors, it achieved most of its peak demand savings fioiii its deinaiid response 
programs: Electric Rate Savings, an interruptible rate prograin, and Saver’s Switch, a direct load control 
program. 
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25 erce e ra 

Interstate P&L Xcel Energy 
C&I (IA) (MY 

ProgramlMeasures 
Lighting 0.09% 0.29% 
CoolinglHeatinglRoofing 0.02% 0.09% 
Refrigeration <0.01% 
Motors 0.02% 0.10% 
Compressed Air 
Combination 
CListoni Rebates 0.42% 0.04% 
Energy Audit 
New Construction 0.07% 0.28% 
Agriculture 0.04% 
C&I Interruptible Rates 0.14% 0 29% 
C&l Direct Load Control 0.11% 

Total C&l Savings (MW) 18.8 72.5 
Peak Demand (MW) 2,293.5 6,020.3 
C&l Savings as % of Peak Dema 0.82% 1.20% 

Table 4-8 below shows the costs of C&I peak deinaiid savings by program for these 1OUs and agencies 
with high peak demand savings at low costs. 

Interstate P&L (1A)’s custom incentives program achieved high savings at costs near the median. 
Although Xcel Energy (MN) spent above the iiiediaii on its high saving lighting program, it achieved 
overall below median costs per kW with its very low cost-high savings interruptible rate and direct load 
control programs. 

25 Although all organizations Iiere reported both impacts and costs per program, some organizations reported 
prograin details of iinpacts per elid-use. 
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26 sts 

C&I 
Interstate P&L Xcel Energy 

OA) (MN) 

Program/hleasures 
* Lighting $815 

Refrigeration 
Motors $432 
Compressed Air 
Combination $455* 
Custom Rebates $657 $1,387 
Energy Audit 
New Construction $1,134 $361 

Cooling/Heating/Roofing * $466 
* 
* 

Agriculture $527 

C&I Direct Load Control $239 
C&l Interruptible Rates $33 $34 

Total C&l Savings (MW) 18.8 72.5 
Total Costs {$M) 11.4 32.9 
Costs of C&l Savings @/kW) $605 $454 

This section reviews DSM program spending, savings, and costs for the residential customer sector. 

Table 4-9 shows tlie median result for spending, savings, and costs for tlie residential sector for the 
revie wed organizations. 

s 

1.5% 0.7% 0.8% $0.2.3 $9.33 

rici in 

This section reviews DSM spending for the residential custonier sector as a percentage of residential 
revenue. 

For the IOUs and agencies reviewed, electricity DSM spending in the residential sector, as a percentage 
of annual revenue of retail energy sales, ranges from 0.3% to 2.6%, with tlie median at 1.5% (Figure 
4-1 6). Organizations with spending rates in  tlie top qiartile are MN Power, National Grid (MA), 
Efficiency VT, and Interstate P&L (IA); National Grid (MA), Efficiency VT, and Interstate P&L (IA) 

’‘ Total costs include costs of indirect impact programs, i e ,  programs for which energy and peak deinand savings, 
are not accountable. 
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also have above niedian spending rates in  tlie C&l sector. Most of the organizations with above median 
spending in the residential sector achieved median or above median energy savings rates: Interstate P&L 
(IA), Efficiency VT, National Grid (MA), MN Power, and NSTAR (MA). 

esi lectrici 

Residential 
DSM Spending as % of Revenue 3.0% 

ectric s 

This section reviews the energy saved (as a percentage of sales) and the costs of first year energy savings 
acliieved by DSM programs in the residential customer sector. 

For the IOUs and ageiicies reviewed, Figure 4-17 shows the energy savings as a percentage of sales in the 
residential sector. Energy savings as a percentage of sales ranges froin 0.1 % to 2 h % ,  with the median at 
0.7%. Efficiency VT has tlie highest savings rate, more than triple the median; National Grid (MA) lias an 
energy savings rate more than twice the median. Efficiency ME, Arizona Public Service, and NSTAR 
(MA) achieved above inediaii energy savings, around 1.2% of sales. MN Power atid Interstate P&L (IA) 
achieved median energy savings, about 0.9% of sales. 
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Residential 
Energy Saving as % of Sales 3.0% 1 

median = 0.7% 

For the IOIJs and agencies reviewed, cost of first year residential energy savings ranges widely from 
$O.OG/ltWli to $0.89/ltW1i7 with the median at $0.23/ItWh (Figure 4-1 8). As in the C&I sector, Arizoiia 
Public Service, MN Power, Wiscoiisiii Focus on Energy, and Xcel Energy (CO) achieved residential 
energy savings at costs near or below the median. Arizoiia Piiblic Service, Efficiency ME, and Efficieiicy 
VT also achieved residential energy savings at very low cost/kWh, priricipally with their lighting 
programs. Most of the organizations that spent above median (as a percentage of revenue) also achieved 
above median energy saviiigs at below median costs: Efficiency VT, National Grid (MA), MN Power, 
and NSTAR (MA). 
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Tliis section identifies the organizations with DSM prograins that achieved above median energy savings 
(as a percentage of sales) at or below median costs for the residential customer sector. 

For the IOUs and agencies reviewed, the scatter plot shown in Figure 4-19 illustrates where each 
organization falls relative to inediaii energy savings and median costs. Efficiency VT achieved the 
greatest residential energy savings as a percentage of sales, well above the iiiediaii aiid at below mediari 
costs. Below are Efficiency VT aiid the other organizations that achieved energy savings rates above 
median and at costs/kWh below median: 

1. Efficiency VT: 2.6%, $0.12/kWIi 

2. National Grid (MA): 1.8%, $0.1 9/kWi 

3 .  Arizona Public Service: 1.3%, $0.06/kWh 

4. NSTAR (MA): 1.2%, $0.22/kW11 

5.  Efficiency ME: 1.1 %, $0.1 O/kWh 

6. MN Power: 0.9%, $0.17/kWh 

These six organizations achieved above median energy savings (as a percentage of sales) at below inediaii 
costs principally wit11 their lighting programs. 
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For tlie IOUs and agencies reviewed, Table 4-10 and Table 4-1 1 below show program-level energy 
savings and costs of tlie organizations that achieved above median energy savings rates at or below 
median costs in tlie residential sector. 

Lighting programs provided tlie greatest savings at the lowest costs for every best practice organization. 
Efficieiicy VT and MN Power offered program of incentives for inultiple coiisiiiner products; however, 
most of the savings of those programs were achieved by lighting. MN Power’s Triple E Plus program 
included product incentives for lighting, cooling/lieating/roofi~ig, aiid ES appliances. Efficiency VT’s 
Existing Homes and Efficiency Products prograins iiicluded iiicentives for ligliting, 
cooli~ig/lieating/roofing, ES appliances, and water heating. Arizona Public Service’s lighting program, 
Consiiiiier Products, aiid National Grid (MA)’s and NSTAR (MA)’s lighting program, Residential 
Lighting, accounted for most of their residential portfolio’s total savings at costs well below the median. 
National Grid, MN Power, and Efficiency ME achieved significant savings with low income programs, 
brit at above inediaii costs. Efficiency VT’s New Construction program also earned significant energy 
savings, but at above median costs. 
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s 

Arizona 
Public Efficiency Efficiency National Grid NSTAR 

Residential Service ME VT MN Power (MA) 

Lighting 1.16% 1.01% 2.37% 0-40% 1.51% 

Building Envelope 
RefrigeratorIFreezer Removal 

PrograndMeasures 

Cooling/Heating/Roofing 0.09% 0.01% 0.07% 0.01% 

ES Appliances 0.07% 0.04% CO-Ol% 
Water Heating 0.01% 

Low Income 0.01% 0.09% 0.14% 0.09% 
New Construction 0.05% 0.16% 0.02% 

Energy Audit 0.13% 
Combination 0.25% 

Residential Direct Load Control 

(MA) 

1.02% 
0.01% 

0.01% 

0.09% 

0.04% 
0.01% 

Total Residential Savings (GWh) 179.2 48.7 54.3 9.5 151.7 77.6 
Annual Residential Sales (GWIi) 13,771.5 4,413.0 2,079.4 1,051.5 8,657.5 G,607.4 
Residential Savings as % of Resider 1.30% 1.10% 2.61% 0.90% I .75% 1.17% 

27 All data in this study for Efficiency VT exclitde impacts and costs for fuel switching measures (administrative 
costs for fuel switching were estimated and excluded). 
l8 Altliough all organizations here reported both impacts and costs per prograin, soine organizations reported 
prograin details of impacts per end-use. 
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. I  s 
29 30 PO 

Arizona 
Public Efficiency Efficiency 

Residential Service ME VT MN Power 

Lighting $0.03 $0.06 * * 
CooIinglHeatinglRooting $0.1 6 * * 

ProgramlMeasures 

National Grid NSTAR 
(MA) (MA) 

$0.03 $0.04 
$1.48 

Building Envelope 
RefrigeratorlFreezer Removal 
ES Appliances $4.08 
Water Heating 
Energy Audit $0.85 

* * 
* 

$2.47 

$3.27 

$0.86 
Combination $0.07* $0.11* 
Low Income $1.68 $0.54 $0.24 $1.13 $1.39 
New Construction $0.26 $0.81 $0.85 $1.42 
Indirect Impact 
Residential Direct Load Control 

Total Residential Savings (GWli) 179.2 48.7 54.3 9 5  151.7 77.6 
Total Costs (5M) $10.0 $5.0 5G.7 S1.G $28.5 $17.4 
Costs of Residential Savings (SlkWIi $0.06 $0.10 $0.12 $0.17 $0.19 $0.22 

esi ea s 

This section reviews the peak demand saved (as a percentage of peak demand) and the costs of peak 
demand savings achieved by DSM programs i n  the residential customer sector. 

For the IOUs and agencies reviewed, Figure 4-20 below shows DSM incremental peak demand savings as 
a percentage of aniiual peak demand for tlie residential customer ~ e c t o r . ~ '  Peak deinarid savings as a 
percentage of peak deinaiid ranges from 0.1 % to 2.0% with the median at 0.8%. Efficiency VT and 
Interstate P&L (IA) achieved the highest percentage of peak demand conserved with very high residential 
DSM spending (as a percentage of revenue). Xcel Eiiergy (MN), Xcel Eiiergy (CO), Arizona Public 
Service, and Interstate P&L (MN) also achieved above median rates of peak demand conserved. 
Efficiency VT achieved most of its conserved peak demand with prescriptive incentives for lighting 
measures. 

29 For tlie MA utilities, indirect impact costs include evaluation, shareholder's incentives, and, for only NSTAR, 
incentive tax liability costs. 
30 Total costs include costs of indirect impact prograins, Le., programs for which energy and peak demand savings 
are not accountable. 
3' As sector-level peak demand data were unavailable, estimates were made factoring overall systein peak demand 
by the ratio of sector-level energy sales to overall energy sales. 
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For the IOUs and agencies reviewed, shown below in Figure 4-2 I ,  costs of peak demand savings range 
widely from $296/ltW to $2,94S/kW, with the niedian at $933/1<W. Arizona Public Service, Xcel Energy 
(CO), Xcel Energy (MN), Interstate P&L (MN), and Interstate P&L (IA) achieved their above median 
peak deiiiaiid savings at below median costs. However, Interstate P&L (IA) is the only organization that 
achieved above median peak deinaiid savings with above inediaii spending rates and below median costs. 
Xcel Energy (CO), Xcel Energy (MN), and Interstate P&L (IA) achieved their low-cost peak demand 
savings with their demand response programs; Interstate P&L (IA) also achieved significant low-cost 
savings with its lighting measures, as did Arizona Piiblic Service and Interstate P&L (MN). 
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This section identifies tlie organizations with DSM program that achieved above iiiediaii peak deinand 
savings (as a percentage of peak deinaiid) at or below iiiediaii costs for tlie residential customer sector. 

For the IOUs and agencies reviewed, tlie scatter plot shown in Figure 4-22 below illustrates where each 
organization falls relative to median peak demand savings and median costs in tlie residential sector. As 
in the C&I sector, Xcel Energy (MN), and Interstate P&L (IA) conserved a high percentage of peak 
demand at low costs in  the residential sector. These two and the other organizations that achieved at or 
above median percentage of peak demand coiiserved at or below median costs are listed below:32 

1. 

2. 

3 .  

4. 

5. 

6. 

7. 

Efficiency VT: 2.O%, $933/1tW 

Interstate P&L (IA): I .8%, $787/kW 

Xcel Energy (MN): 1.3%, $398/ltW 

Xcel Energy (CO): 1.1 %, $3 14kW 

Arizona Public Service: 1 .O%, $296/ltW 

Interstate P&L (MN): 0.8%, $48l/I<W 

MidAmerican (IA): O.8%, $691/1tW 

All of these IOUs were suiiimer peaking in 2007. 32 
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Xcel Energy (MN) and Xcel Energy (CO) achieved significant amounts of their electricity DSM peak 
demand savings f?om direct load control programs, which teiid to have low costs of conserved peak 
demaiid. Efficiency VT, Interstate P&L (IA), Arizona Public Service aiid Interstate P&L (MN) acliieved 
significant peak deiiiaiid savings with their lighting programs, while MidAnierican (IA) acliieved its peak 
demand savings at below median costs with its new construction program. 

esi iall s 
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For the IOUs and agencies reviewed, Table 4-1 2 and Table 4-13 below show program-level increinental 
peak demand savings and costs for the orgauizatioiis that achieved above inediaii peak demand saviiigs at 
or below median costs in the residential sector: Arizona Public Service, Interstate P&L, (IA), Interstate 
P&L (MN), Xcel Energy (CO), and Xcel Energy (MN). 

Xcel Energy (CO) and Xcel Energy (MN) achieved most of their residential peak deinand savings with 
direct load control programs, Saver’s Switch. They also achieved significant savings below costs with 
their cooliiig/lieatiiig/roofing programs: Xcel Energy (CO)’s Evaporative Cooling aiid Ceiitral AC Tune 
Up and Xcel Energy (MN)’s Central AC Quality Installation. Interstate P&L (MN) aiid Arizona Public 
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Service achieved most of their peak demand savings at below iiiediaii costs from their lighting atid 
cooliiig/lieatiiig/roofiiig programs: Interstate P&L (MN)’s Residential Equipment Incentives and Arizona 
Public Service’s Consumer Products and Existing Homes HVAC. Interstate P&L (IA) achieved 
significant savings at below median costs from its refrigerator/freezer removal, new construction, and 
direct load control programs, but tlie majority of its low-cost peak deinaiid savings was achieved by 
cooling/lieatiiig/roofiiig and building envelope ineasiires of its Prescriptive Rebate program. Lighting 
ineastires achieved tlie majority of peak deiiiand savings also for Efficiency VT through its prescriptive 
incentives program, Efficiency Products, and its energy audithtrofit program, Existing Homes. Most of 
MidAmerican (1A)’s residential peak demand savings was achieved by its new construction prograin. 

f 

Arizona Xcel Xcel 
Public Efficiency Interstate Interstate MidAmerican Energy Energy 

Residential Service VT P&L(IA) P&L(MN) (IA) (CO) (MN) 
ProgradMeasures 

Lighting 074% 171% 0.17% 0.39% 0.10% 0 15% 0.04% 
Cooling/Heating/Roofing 0.14% 0.05% 0.50% 0.23% 0.24% 0.24% 
Building Envelope 031% 0.16% 
Refrigerator/Freezer Removal 0.23% 
ES Appliances 0.05% 0.01% 0.01% 
Water Heating C.O1% <.01% 
Energy Audit 0 10% 0.03% 0.18% <.01% 
Combination 
Low Income <.Ol% 0.09% 0.01% 0.02% 0 01% 
New Construction 0.08% 0.14% 0 23% 0.32% < 01% 
Fuel Switch 
Residential Direct Load Control 0.12% 0.13% 0.74% 0.97% 

Total Residential Savings (MW) 33.9 7.2 14 0 0 6  12.9 25.0 31.2 
Peak Demand (MW) 3,519.0 367.9 791.5 66.1 1,714.6 2,223.9 2,484.7 
Residential Savings as % of Peak DI 0.96% 1.96% 1.77% 0.84% 0.75% 1.12% 1.25% 

33  Although all organizatioiis here reported both impacts and costs per prograin, some organizations reported 
program details of impacts per end-use. 
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Arizona Xcel Xcel 
Public ERiciency Interstate Interstate MidAmerican Energy Energy 

Residential Service VT P&L((IA) P&L(MN) (IA) (ca)  (MN) 

Cooling/Heating/Roofing $394 

Program/Measures 
* * * 
* * * 

* * 

$1,369 $171 $282 
$187 $472 

Lighting $156 

Building Envelope 
Refrigerator/Freezer Removal $378 
ES Appliances 
Water Heating 
Energy Audit $931 $1,204 $453 $615 
Combination $551'' $773* $386* 
Low Income $11,516 $940 $4,080 $1,611 $3,950 
New Construction $603 $5,114 $693 $434 54,321 
Fuel Switch 
Residential Direct Load Control $477 $645 $378 $298 

Total Residential Savings (MW) 33.9 7.2 14.0 0.6 12 9 25.0 31 2 
Total Costs (5M) $10.0 $6.7 $11.0 $0.3 $8.9 $7.9 512.4 

$314 $398 Costs of Residential Savings ($/kW) $296 $933 5787 $481 $691 

* * * 
* * 

For the electricity DSM programs of the IOaJs and agencies reviewed, the overall median energy 
savings as a percentage of annual sales for 2007 is 0.9% and the median first year costs for energy savings 
is $0.1 S/ItWh, but the best practice organizations, i.e., those with the largest relative energy savings and 
below inedian costs, achieved their energy savings at about 1.3% of annual sales. The analysis for peak 
demand savings as a percentage of peak deinand finds the median savings is 0.6% of peak deinaiid and 
the median cost is $754/ItW, but the organizations with the largest relative peak cleinand savings and 
below median costs saved about 1.1 % of peak demand. 

Five Midwestern IOUs achieved above median relative energy savings at costs near or below the median 
in the C&I sector: Interstate P&L (IA), Interstate P&L (MN), MN Power, Xcel Energy (MN), and 
MidAinericaii (IA). These achieved most of their energy savings with custom incentives, lighting, and 
new construction. These prograins also provided most of the C&I peak deinaiid savings; however, Xcel 
Energy (MN) achieved significant peak demand savings with very low cost load maiiageinent prograins. 

I n  the residential sector, several organizations achieved high energy savings as a percentage of sales at 
low costs: Efficiency VT, National Grid (MA), Arizona Public Service, NSTAR, Efficiency ME, and MN 

33 Total costs include costs of indirect impact programs, i.e,, prograins for which energy and peak demand savings 
are not accountable. 
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Power. While tliese savings were achieved principally by prograins that combined a range of product 
incentives and services, tlie majority of activity and impacts of these prograins is lighting measures. 

High rates of peak demand savings at low costs were achieved in the residential sector by Arizona Public 
Service, Efficiency VT, Interstate P&L (IA), Interstate P&L (MN), MidAmerican (IA), Xcel Energy 
(CO), and Xcel Energy (MN). Xcel Energy (MN) and Xcel Energy (CO) achieved most of their peak 
demand savings by direct load control prograins at about $350/kW, well below the median costs; 
Efficiency VT, Iiiterstate P&L (IA), and Interstate P&L (MN) achieved most of their peak demand 
savings with low cost prescriptive incentive programs; Arizona Public Service achieved most of its peak 
demand savings with low cost lighting and cooling/lieating/roofiilig programs; and MidAinericaii (IA) 
achieved most of its peak demand savings with low cost new construction and energy audit programs. 

Most of tlie benchmarked IOUs and agencies have been conducting electricity DSM prograins for an 
extended period. Since these organizations have been conducting electricity DSM programs, they have 
realized savings from a lot of the “low hanging fruit” among DSM measures, such as TI2 lighting system 
coiiversioiis to T8 systems. 

A new DSM program can reasonably be expected to achieve energy savings at best practice levels after 
an initial ramp up period of three to four years. 

T ~ w ,  energy savings of the best practice organizations are used to calibrate the DSM potential model for 
AEP APCo-West Virginia such that energy savings ramp up to best practice levels in four to five years. I n  
particular, for the C&I sector, energy savings ramp up to tlie average savings level of North East best 
practice organizations i n  four to five years, and for tlie residential sector, energy savings ramp up to best 
practice savings levels. 

For program costs, benchmarking data are used as guidelilies in the potential estimation process. A 
discussion of this process and a review of program costs with respect to benckmarked program costs 
follow. Here “beiich~iiarked’~ refers to all organizations reviewed in the study; “best practice” refers to 
those organizations which achieved high savings at low costs i n  a given sector. 

sts as tias 

Benchmarked program costs are used as guidelines in the potential estimation process. Benchmarked 
program costs are not used as inputs that drive SB-RAM outputs for costs. (In coiitrast, a key iiiput that 
drives SB-RAM costs is incremental ineasiire cost from the measure characterization aiialysis: incentive 
= 50% incremental measure cost, administrative costs < incentive costs.) Benchmarked program costs, 
however, are used to check the reasonableness of SB-RAM outputs. Where SB-RAM results conflict 
with benchmarked results, the model is revisited to ad,just program costs so that they better align with the 
benchmarks. 

Costs comparisons are best done on a case by case basis because programs can vary greatly in ways that 
affect costs (for example, by eiid use mix, whether the prograin includes ineasiires for low incoiiie 
custoiners, extent to which services are included i n  the incentives, etc.), and benchmarked costs are more 
ineaningfiil as guiding ranges than as point estimates. 

As a whole, program costs reflect the following expectations: 

1. Noli-incentive costs will be greater than best practice, due to start up costs; 
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2. Incentive costs are likely a higher percentage of increinental ineasure costs than are best 
practice iiicentive costs; and 

3 .  Incremental measure costs have gone down since 2007. 

CBrI Program Costs 

Prescriplive 

Total program costs for the Prescriptive program are generally within the range of best practice 
prescriptive program costs. In  2009, Prescriptive program costs start near the top range of best practice 
costs, decrease over three years, then increase after the 201 2 lighting standards. Iiiceiitive costs For tlie 
Prescriptive prograin are also within the range of best practice costs. I-Iowever, administrative costs are 
higher than the best practice prescriptive programs; this is expected from a start up prograin that has 
aggressive savings goals and the extensive inarketiiig required to meet those goals. Over 2009-20 1 3, 
incentive costs follow program costs, initially decreasing then iiicreasing after the iiew lighting standards 
take effect. 

custolll 

Total program costs for the Custom prograin are above tlie range of best practice costs; they are, however, 
similar to Xcel Energy ((20)’s custom costs. Incentive costs are within the range of best practice costs, 
but administrative costs are greater than best practice costs. The costs of the Custom program were 
ad,jiisted to be higher than best practice costs to reflect AEP Oliio’s forecasts on custoiiier willingiiess, 
given tlie recession. 

Neiv Constmcfion 

Total program costs for the New Construction prograin are within the range of best practice costs. 
Potential costs start near the bottom range of best practice costs and increase slightly after the 20 12 
lighting standards. The total program costs and the ratio of i1icentive:adiiiiiiistrative costs are siinilar to 
those of Xcel Energy (MN), except that the New Construction costs are somewhat higher, as would be 
expected due to start up costs and higher incentive costs. 

To fa1 C h l  Costs 

Total program costs for all C&I programs combined are above the range of best practice costs but are 
within the range of costs of the northeastern IOUs and agencies. 

Residential Program Costs 

Eficieiil Products 

Total program costs for the Efficient Products program are generally within the range of best practice 
prescriptive program costs. In 2009, Efficient Products costs start in the top half of best practice costs, 
decrease slightly, then increase after the 20 12 lighting standards. Iiiceiitive and administrative costs for 
the Efficient Products program are also within the range of best practice costs. Over 2009-201 3, incentive 
costs follow program costs, increasing after the new lighting standards take effect. 

Home RetsoJil 

Total program costs for the Home Retrofit are considerably lower than the best practice retrofit programs. 
This is principally because tlie end use mix of Home Retrofit is dominated by lighting, resulting in costs 
lower than most retrofit programs. Tlius, Home Retrofit costs are less tlian best practice retrofit prograin 
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costs, brit are inore tlian best practice prescriptive program costs. The ratio of administrative costs to 
incentive costs is in line with best practice cost ratios. Over 2009-2013, incentive costs and total program 
costs for Home Retrofit follow the cost pattern of a program dominated by lighting, increasing after tlie 
new lighting standards. 

Lo141 Iiicoiiie 

Total program costs for the Efficient Products program are within tlie wide range of best practice low 
iiicome program costs. Incentive costs for the L,ow Iiicoine program are also within the range of best 
practice costs. Noli-incentive costs are higher than best practice as is expected from a stai-t up program. 

New Construction 

Total program costs for tlie New Construction program are considerably lower than best practice costs. 
This is because the prograin is dominated by lighting, thus, its costs and adiiiiiiistrative:iiicentive cost 
ratio are very similar to best practice prescriptive costs and cost ratios. 

Total Residential Costs 

Total program costs for all residential programs coiiibiiied are near the top range of best practice costs, 
inore similar to the northeastern best practice IOUs than to tlie other best practice organizations. 

Figures A-2 and A-3 in tlie Appendix show aiinual program costs per kWli for 2009-2013 with costs of 
similar prograins of best practice organizations and other organizations. 

See Appendices B and C for a full discussion of best practice programs and their cost components. 
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The cost-effectiveness analysis of the energy conservation and deinaiid response measures involved 
developing a list of possible measures, quantifying tlie necessary data inputs, and then applying tests to 
determine the cost-effectiveness of each measure given the input parameters. This section of tlie report 
summarizes this procedure and presents the results of the cost-effectiveness analysis. 

The discussioii begins with a brief overview of the inputs into the model. 

Model inputs include geiieral inputs, ineastire inputs, and program inputs. 

Key geiieral inputs are: 

8 Avoided energy costs. Tliese reflect costs for new energy avoided or deferred by DSM measures. 
Annual averaged avoided energy costs, per APCo West Virginia, start at $O.O463/1tWh on-peak 
and $O.O497/ltWli off-peak in 2009 and are escalated over tlie forecast period. Tables 5-1 and 5-2 
snininarize the cost picture for the residential and C&I sectors. 

0 Avoided capacity cost. These reflect tlie capital costs of new capacity avoided or deferred by 
DSM measures. A value of $35/kW-year was tlie initial-year value used for 2009. 

Q Electricity prices. Tliese reflect the average retail price paid by APCo West Virginia customers. 
We used a 2009 value of $0.072YkWh for residential and $0.0464/kWh (and $4.7S/kW demand) 
for non.-residential, escalated at 3.1 % per APCo West Virginia’s projections. 
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I n  line with standard industry practice, Summit Blue used the TRC test to deteriniiie which DSM 
prograins to include i n  APCo West Virginia’s portfolio of DSM programs. The RIM test is a iiiore 
restrictive test that is only used as the main DSM benefit-cost test i n  very few states.” Most of the 
measures passed tlie TRC test. The portfolio of DSM prograins that Summit Blue developed is cost 
effective by industry standards. 

enefit-Cost Test 

Products 2.3 3.4 6.3 0.5 

Recycling 1 .o 0.9 ii a 0.0 

Retrofit 2.4 3.6 3.6 0.9 

Low Income 2.4 3.6 3.9 0.8 

New Construction 2.4 3.7 6.8 0.5 

Demand Response 1 .s 4.2 I .s 1.1 

Consumer Sector Total 2.3 3.6 4.0 0.7 

Business Sector Total Resource Utility Participant Hate Impact 
Cost Test Cost Test Measure Test Cost Test 

(RIM) (UCT) (FCT) (TRC) 

Prescriptive 

Custom 

New Construction 

Demand Response 

Business Sector Total 

2.2 3.5 3.3 0.8 

1.6 2.3 3.5 0.6 

1.4 2.2 2.8 0.6 

1.6 2.3 0.7 2.0 

1.9 2.9 2.9 0.8 

PORTFOLIO TOTAL 2.2 3.3 3.9 0.7 

35 Florida and Georgia, for example, require DSM prograins to pass tlie RIM test. 

Summit Blue Cansulting, LLC 87 



IWSC CIIX NO. 2010-00095 
Com~nission Stiiff 1st Set of  Dnta Requests 
Order Dated April 9,2010 
Item No. 3 
Page 243 of 382 

The key inputs into the cost-effectiveness analysis that are measure-specific are the measure's energy and 
deinaiid savings, lifetime, and incremental cost. These inputs are described in the DSM measure 
characterization chapter. 

The filial input into the cost-effectiveness analysis is the program cost. On the basis of the program 
beiiclimarlting results, for most measures, Siiininit Blue assiiiiies an incentive cost/unit of 50% of the 
technology incremental cost/unit, and sector-specific administrative costs/unit for residential of $0.04 per 
kWh conserved for the Efficient Products program and $0.21 for the Retrofit and Low Incoine program; 
and for C&I of $0.04/kWh for the C&I Prescriptive program and $0.08/ltWh for the C&I Custom 
program. For both residential and C&I new construction, the administrative cost was set equal to the 
customer incentive cost.36 The technology costs per unit are based on values from the California DEER 
database, adjusted by geographic inultiplier factors contained in industry sources, such as the RS Means 
Mechanical Cost Data. 

Using all of the above information, Stiininit Blue generated the cost-effectiveness numbers for each 
ineasure. 

This section sumiiiarizes the results of the cost-effectiveness analysis at the measure level. Following are 
four cost-effectiveness test r e s i i ~ t s : ~ ~  

36 Benchiiiarlcing research on costs found a wide range of percentage splits between customer incentive costs and 
program adtiiinistration costs (defined broadly liere, as noted previously): 

Best Practice Programs ~ ~ w ~ s ~ m e ~ ~  

Efficient Products 

Home Retrofit 

Low Income 

New Construction 

22-67% 

S-6O% 

7-49% 

10-74% 

33-78% 

40-92% 

51-93% 

26-90% 

Business Sector % Administr:itiw Costs YO Incentive Costs 

Prescriptive Incentive 

Custom 

New Construction 

13-65% 

27-72% 

I 144% 

35-87% 

28-73% 

5449% 

California Public Utilities Comiiiission. Cal~fofor~i7in Stnndnrd Practice A4nnzial Ecoi7oiiiic AnnlJ'sis of Deiiiand-Side 37 

Prograins arid Pi.ojeciJ, October 200 1 . 
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X X x 

1. 

2. 

3 .  

4. 

X 

Participant test: a measure is cost-effective from this perspective if the resulting redrictioii in 
electric costs to the participating custoiner exceeds the participant’s after-rebate cost of the 
iii e as Lire. 

IXIX 

Utility (or Program administrator) cost (“UCT”) test: a iiieawre is cost-effective from this 
perspective if the costs avoided by the resulting energy and demand savings are greater than the 
utility DSM program costs to promote the measure, including custoiner rebates. 

X 

Ratepayer impact measure (“RIM”) test: a measure is cost effective from this perspective if 
the avoided costs are greater than the sum ofthe measure’s DSM program costs and the 
measure’s resulting ‘‘lost reveiiiies.” 

X 
X 

Total resource cost (“TRC”) test: a measure is cost effective from this perspective if the 
avoided costs are greater than the sum of tlie ineasure costs and the DSM program administrative 
costs. 

X X X x 
X X X - 

In line with standard industry practice, Summit Blue primarily uses the TRC test to determine which 
DSM prograins to include in a portfolio of DSM programs. Table 5-4 shows the cost atid benefit 
compoiients considered for each test. 

ctiweness Tests 

Test 

1. Total 
Resource 
(=Q 
2. Societal Cost 
Test (SCT) 

3. Uciliry CUSL 

Test iUCT) 

4. Rate Impact 

5. Participant 
.- 

Netlost Program Pragram Customer 

- 
Ex*ern* 1 Enerw 1 Demand 1 E E L  1 revenues 1 Admin ~ Rebates 1 Costs 

l x  

The cost-effectiveness for each of the iiieasiires was analyzed for each of the residential segments. The 
results for the mastires for single-family existing homes (as an example) are presented in Table 5-5 
through Table 5-9. A TRC test value of less than one indicates a ineastire which failed an initial TRC 
screening value of 1 .O in that housing segment. Where a ineastire did not pass the TRC test for any 
housing segment, it is excluded from the residential portfolio. An incentive cost of SO percent of tlie 
iiicreineiital ineasiire cost was used for residential measures in the Base scenario, except for retirement of 
second refrigerators and freezers. Results were also developed for three other housing types: new 
construction, multi-family, and mobile homes. 
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Electric 

Electric 

Electric 
Electric 

~. 

Lighting TRC UCT PCT RIM 

Total Resource Cost utility cost Test Participant Rate Impact Measure 
Test Cost Test Test Measure Heating 

Type 

9-16W Screw-in 1 89 2 769 

17-24W Screw-in CFL _ _ _  2 02 

2914 . r,,, j- iii 25-34W Screw-in CFL 1 69 2 553 

Over 34W Screw-in CFL 1 2 5  2 013 

I I Electric I 9-16W Screw-in CFL I 1 26 2033 1 3892 1 0 396 

Electric 9-16W Pin Based CFL 0 14 0 214 0 936 0 149 

Electric I 9-16W Pin Based CFL I 0 08 I 0 123 1 0750 I 

T lec t r i c  I 17-24W Pin Based CFL 
Electric 25-34W Pin Based CFL 

Electric 35-44W Pin Based CFL 

Electric 45-54W Pin Based CFL 

Electric 

~ 

Over 54W Pin Based CFL 

Electric 

Electric 

9-16W Screw in CFL- Outdoor 

17-24W Screw-in CFL - Outdoor 

Electric 9-16W Screw-in CFL- Outdoor 

~ 

Electric 25-34W Screw in CFL - Outdoor 

0 15 0 232 a 158 

0 17 0262 , 0 171 

0 16 a 243 0 163 

0 27 0 399 0 220 

0 22 0 325 1160 0 196 

2 25 3 505 5 655 0519 

3 26 4 620 9 580 0 538 

3 51 4 869 10 850 a 541 

0 535 

~ 

3 06 

Electric 2 74 

Electric 9-16W Pin Based CFL- Outdoor 0 28 

Electric 9-16W Pin Based CFL - Outdoor 0 48 

Electric 17-24W Pin Based CFL - Outdoor 0 52 

Electric 35-44W Pin Based CFL - Outdoor 0 57 

Electric 45-54W Pin Based CFL - Outdoor 0 94 

Electric Over S4W Pin Based CFL - Outdoor 1 07 

Electric Indoor Torchieres 0 34 

Electric Indoor Torchieres 0 62 

0 93 

0 77 

Electric LED night light 

Electric LED holiday lights 

Electric 25-34W Pin Eased CFL - Outdoor 0 60 

--- 
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0 530 

4413 7 1  
0 413 1178 0 246 

0 719 1680 0 330 

0 784 1787 0 343 

0 899 1 976 0 363 

0 854 1903 0 355 

1417 2 828 0 426 

1 604 3 134 0 441 

0 516 1327 0 282 

0 923 1980 0 372 

1399 3 493 0 350 

1 162 1929 I 0 478 

4 076 
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Gas 9-16W Screw-in CFL 2 25 3 350 5 981 0 525 

Gas 9-16W Screw-in CFL 3 15 4 264 10 236 0 543 

Gas 17-24W Screw-in CFL 3 34 4 430 1 1  393 0 546 

Gas 25-34W Screw-in CFL 2 88 4 008 8 738 0 539 

Gas Over 34W Screw-in CFL 2 22 3 324 5 895 0 524 

Gas 9-16W Pin Based CFL 0 17 0 252 0 905 0 179 

Gas 9-16W Pin Based CFL 0 29 0 439 1 204 0 257 

Gas 17-24W Pin Based CFL 1263 0 270 

0 288 

0 276 

0 353 

I Gas Over 54W Pin Based CFL 0 665 I 1567 I 0 322 

- 

__ 

Gas 25-34W Pin Based CFL 
Gas 35-44W Pin Based CFL 
Gas 45-54W Pin Based CFL 

Big hting 

Lighting TRC UCT PCT RIM 

Total Resource Cost ut,lity cost Test Participant Rate Impact Measure 
Test Cost Test Test 

Measure Heating 
Type 

Gas 

Gas 

Gas 
Gas 
Gas 
Gas 
Gas 

9-16W Screw-in CFL- Outdoor 2 25 3 505 5 655 0 519 

9-16W Screw-in CFL - Outdoor 3 26 4 620 9 580 0 538 

17-24W Screw-in CFL- Outdoor 1 3 51 4 869 10 850 0 541 
3.06 4.4 13 8.665 I 0.535 
2.74 4.076 7.383 1 0.530 

25-34W Screw-in CFL - Outdoor 
Over 34W Screw-in CFL - Outdoor 
9-16W Pin Based CFL- Outdoor 0.28 0.413 1.178 0.246 
9-16W Pin Based CFL - Outdoor 0.48 0.719 1 680 0.330 

I 

Gas I 17-24W Pin Based CFL- Outdoor 0.52 
Gas 25-34W Pin Based CFL- Outdoor 0.60 
Gas 35-44W Pin Based CFL - Outdoor 0 57 
Gas 45-54W Pin Based CFL - Outdoor 0.94 
Gas Over 54W Pin Based CFL - Outdoor 1.07 
Gas Indoor Torchieres 0.55 
Gas Indoor Torchieres 0.99 
Gas LED night light 1.56 __ 
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0.784 1.787 0.343 
0.899 1.976 0.363 
0.854 1.903 0 355 
1.417 2.828 0.426 
1.604 3.134 0.441 

I 0 832 1.836 0.356 
1.489 2.891 0.439 
2 334 5.336 0 400 

Gas LED holiday lights 0.77 I 1.162 1.929 0.478 
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Electric 
Electric 
Electric 
Electric 
Electric 

Gas 
Gas 
Gas 
Gas 
Gas 
Gas 

Appliances & Pool Pumps TRC UCT PCT RIM 

Total Resource Cost Utility Cost Test Participant Rate Impact Measure 
Test Cost Test Test Measure Heating 

Type 

0 187 .~ 0301 1 0817 - .- _. Electric Refrigerator, replace with Energy Star 0 15 - ._ 
Freezer Energy Star 0 36 0 684 1 262 0 287 

Refrigerator, retire old 0 54 0451 0 000 0 236 
Freezer retire old 0 43 0 360 0 000 0 208 

Variable Speed Drive Pool Pumps 1 10 1895 3 194 0 386 
occ sensor power bars 0 16 0317 0 829 0 195 

Refrigerator, replace with Energy Star 0 29 0 568 1013 0 290 
1252 1 730 0 402 
0 872 0 000 0 352 
0 696 0 000 0 320 
1895 3 194 0 386 

occ sensor power bars 0 31 0 594 1 035 0 300 

- 

~~~~ 

I Freezer Energy Star 0 67 I 

Freezer retire old 0 84 I 
Refrigerator, retire old 1 05 

110 Variable Speed Drive Pool Pumps 

Electric I 
Electric Low flow showerhead 
Electric Faucet Aerators 
Electric Dishwasher - Energy Star 

High Efficiency Water Heating Tank 

- 
Electric Drain Water Heat Recovery 

Electric tank insulation 
Electric Clothes Washer - Tier 3 

Table 5- 
8" 

2 27 3 819 4 346 0 609 

101 1510 2 584 0 490 

2 30 3 755 4 576 0 608 

0 08 0 152 0 656 0 117 

0 30 0 455 1128 0 280 

0 38 0 732 1124 0 340 

1 24 I 862 3 069 0 522 

Hot Water TRC UCT PCT RIM 

Total Resource Cost Cost Test Participant Rate Impact Measure 
Test Cost Test Test Measure Heating 

Type 

Electric pipe insulation 10 18 15 271 

Gas High Efficiency Water Heating Tank 2 27 3 819 - ~ _ _ ~ _ _ _ -  

21 570 0 692 

0 609 4 346 

Summit Blue Consulting, LLC 92 

Low flow showerhead 
Faucet Aerators 

Dishwasher - Energy Star 
Drain Water Heat Recovery 

Clothes Washer ~ Tier 3 

tank insulation 
Gas I pipe insulation 

101 1510 0 490 

2 30 

0 10 0 203 

0 30 0 455 0 280 

0 39 0 752 1142 1 0 344 

I 24 I 862 3 069 0 522 

10 18 15 271 21 570 1 0 692 
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Electric 
Electric 

Room A/C - Energy Star 
Central A/C -SEER 14 w/TXV 

Electric Window Upgrade 1 

HVAC & Shell TRC UCT PCT RIM 

Total Resource Cost Utility Cost Test Participant Rate Impact Measure 
Test Cost Test Test 

Measure 
Heallng 

Type 

0 49 0 910 1496 0333 ___ 
~~ 

0 12 0 233 0 727 0 161 
0 21 0 322 0 732 0 262 

Electric Improved Ceiling Insulation 1 028 0422 ___ 0 824 0318 

Of tlie residential measures screened, most passed the TRC and Participant screening. No iiieasuies that 
passed tlie TRC test failed the Participant test. 

The results for all residential segments combined show that most of these iiieasures are cost-effective 
from tlie perspective of every test, but tlie RIM test. Few ineasures passed tlie RIM test.38 

Most measures for water lieatiiig and low-use liglitiiig failed tlie TRC test in  tlie initial screening or in the 
analysis over all segments, mostly due to relatively high incremental cost and low energy and peak 
demand savings. About a third of tlie HVAC and shell ineasiires failed the TRC test due mostly to tlie 
high cost, labor-intensive retrofitting of cooling and heating ineasiires in existing construction. 

APCo West Virginia’s relatively low estimated avoided costs also play a sigiiificaiit role in tlie benefit- 
cost test results. Tlie low avoided costs teiid to lower tlie portion of measures passing. 

Electric 

Electric 
Electric 

Tlie cost-effectiveness for each measure was analyzed for each or tlie four C&I seginents/buildiiig types: 

Office 

Q Retail 

Q Restaurant 

0 Industrial 

2 89 4 341 4 639 0 845 

Reduce Infiltration 1 77 2 660 1842 1136 
HVAC testing and Maintenance 2 41 3 613 7421 - 0 456 

Improved Wall Insulation 

38 Results ratios less than one for the RIM test are typical for energy efficiency measures. 

Duct Repair 
Electric 

Gas 
Energy Star Air Source Heat Pump 

Room A/C - Energy Star 
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2 60 3 899 2 534 1285 
2 41 3 831 6 731 0 457 
0 49 0 910 1496 0 333 

Gas Central A/C -SEER 14 w/TXV 0 12 
~ Gas Window Upgrade 0 02 

0 01 
0 22 
0 08 Gas Reduce Infiltration 

Gas HVAC testing and Maintenance 0 36 
Gas Duct Repair 0 17 

Electric I GSHP 0 18 

Gas Improved Ceiling Insulation I 
Gas Improved Wall Insulation I 

_ _ _ _ - ~ ~  

0 230 0 725 0 160 
0 026 ‘T 0 025 
0 022 0 522 0 021 

0 127 0 591 0 117 
0 539 1282 0 303 
0 250 0 730 0 203 

0 320 0 352 0 550 

0 334 0965 1 0 228 

~~ 

_ _ ~ ~  
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Electric 
Electric 

Electric 

Electric 

Electric 

Electric 

Electric 

Electric 

Electric 
Electric 

Electric 

Gas 

Gas 

Gas 

Gas 

Gas 

Gas 

Gas 

Gas 
Gas 

Gas 

Gas 
Gas 

Gas 

Gas 

Gas 

Gas 

Gas 
Gas 
Gas 
Gas 

Overall, C&I results are sliowi i n  Table 5-10 to Table 5-13 for res ta~ra i i t s .~~  Where a value of less than 
one is shown, the measure did lot pass ail initial TRC screen and is excluded from tlie potentials analysis. 
Results were also developed for four other building types: new construction, retail, office, and industrial. 
An iiiceiitive cost of 50 percent of the incremental measure cost was used for C&,I ineastires in tlie Base 
scenario, except for screw-in CFLs and tlie custom measure. 

lOOW MH HID 101 1817 1948 0 547 

250W PS MH HID 4 20 6 055 7 977 0 798 

50W MH HID 1 04 1923 1 546 0 693 

75W MH HID 0 48 0 929 0 834 0 569 

IOOW MH HID 0 68 1267 I 1381 0 500 
1 388 5502 1 8708 0 700 175W PS MH HID 

250W PS MH HID 3 73 5 836 5 050 0 951 

Outdoor Lighting Controls 0 94 1 732 1 260 0 761 

175W PS MH HID 4 88 6 347 14 155 0 687 

___ 

~ 

T5 Interior High Bay Fluorescent Fixture -four lamp 163 2 756 3 187 0 588 

T8 Interior High Bay Fluorescent Fixture - six lamp 165 2 841 2 801 0 659 

CFL - Screw-in weighted Watts 2 24 2 434 19 474 0 571 

T8 Electronic Ballast - Dimming 1 058  1078 1133 0 516 

LED Exit 110 2 006 1 857 0 623 

T8K5 w/Electronic Ballast 144 2 559 2 160 0 713 

CFL - Hard-wired weighted Watts 4 62 5 812 11 865 0 844 

Delamping w/Reflectors (2 lamp) 2 44 4 029 3617 0 793 

50WMHHID 1 76 3 056 2 596 0 747 

Occupancy Sensor Motion Detector 144 2 474 2 093 0 756 

75WMH HID 0 61 1 155 1155 0 530 

IOOW MH HID 1 49 2 645 2 244 0 717 

175W PS MH HID 6 79 8 576 16 947 0 886 

250W PS MH HID 5 02 7 006 9 506 0 862 

50WMHHID I 094 1736 1 1546 0 625 

75WMHHID 0 31 0 610 0 834 0 373 

lOOW MH HID 0 79 1486 1381 0 587 

175W PS MH HID 4 73 6 704 8 708 0 853 

250W PS MH HID 3 18 4 979 5 050 0811 

T5 Interior High Bay Fluorescent Fixture -four lamp 2 43 4 007 3 736 0 774 
Outdoor Lighting Controls 0 52 0 953 1 260 0419 

T8 Interior High Bay Fluorescent Fixture - six lamp 2 12 3 560 3 271 0 746 

39 Measures not listed here, but considered for the study, are not listed because the ineasure failed an initial TRC 
screening value of  1 .O in all segnients and, thus, are excluded from the portfolio. 
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_.. 

Motors & Other TRC UCT PCT RIM 

Total Resource Cost Utility cost Participant Rate Impact Measure 
Test Cost Test Test Measure 

Heating 
Type 

Electric Prem Motor < =10 HP 0 98 1 822 1403 0 710 

Electric Adjustable Speed Drives for Fans & Pumps 2 07 3 603 2 481 0913 
Electric Compressed Air Controls 0 08 0 150 0 603 0 125 
Electric Convection Oven 0 15 0 288 0 638 0 229 
Electric Spray Nozzles for Food Service 1 62 1942 1 5978 0 607 

0 519 
0 378 
0 710 

Electric Retrocommissioning 0 38 

Electric Prem Motor > lOHP 1 5 5  2 779 1 998 0 820 

~~ 

pp +I ;:;: Electric Hot Water Circulation Pump Time Clock 100 

Gas Prem Motor < =10 HP 0 98 1 822 1 403 

Gas Adjustable Speed Drives for Fans & Pumps 2 12 3 689 2 495 0 929 
Gas Compressed Air Controls 0 08 0 150 0 603 0 125 
Gas Convection Oven 0 15 0288 I 0638 0 229 
Gas Spray Nozzles for Food Service 162 1 942 5 978 0 607 
Gas Hot Water Circulation Pump Time Clock 1 00 1 630 2 204 0 519 
Gas Retrocommtssioning 0 34 0 632 0 950 0 360 

Gas Prem Motor > lOHP 155 2 779 1 998 0 820 

~~ 

Electric 

Electric 

Electric 

Electric 

Electric 

Electric 

Electric 

Gas 
Gas 
Gas 
Gas 
Gas 
Gas 

TRC UCT PCT RIM HVAC &Shell 

Total Resource Cost Utility cost Test Participant Rate Impact Measure 
Test Cost Test Test Measure 

Heating 
TY Pe 

Packaged Rooftop N C  12 EER 0 34 0 653 0 965 0 351 

Programmable Thermostat 2 24 3 457 4 721 0 622 

Economizer 0 47 0 873 1157 0 406 

EMS System -Lighting & HVAC I 075 1 293 1 696 0 478 

Reflective Window Film 0 00 -0 002 0 520 -0 002 
Cool Roof 1 35 2 330 2 750 0 547 

Tune-upIAdvanced Diagnostics 0 12 0 229 0 658 0 176 

Packaged Rooftop N C  12 EER 0 34 0 654 0 965 0 351 

EMS System -Lighting & HVAC 0 64 1121 1 484 0 452 

Programmable Thermostat 0 95 1 679 1 926 0 522 
Economizer 0 45 0 839 1128 0 398 

Reflective Window Film 0 45 0 839 1128 0 398 

CoolRoof I 

~~ 

125 2 202 2 423 0 564 
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Of C&I iiieasLires screened across 
not pass the initial segment-level screening are identified by a < I  “0 TRC result in Table 5-9 to Table 5-1 2. 
The results across all C&I building types indicate that most coininercial DSM iiieasLires are cost effective 
in APCo West Virginia’s service area. 

building types, a majority passed the TRC test. Measures that did 
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This section presents a summary of the methodology and results for the DSM potential aspect of the 
project. All results reported in this chapter are based on a winter peak analysis. 

This sectioii describes the DSM potential analysis approach and method. 

The Siiinmit Blue Resource Assessment Model (“SB-RAM”) is a model based oii the integration of DSM 
ineasure impacts and costs, utility customer characteristics, utility load forecasts, utility avoided costs, 
and rate schedules. The model utilizes a “bottom-up” approach in that the starting points are the study 
area building stocks and equipment saturation estimates, Forecasts of building stock decay and new 
construction, DSM technology data, past DSM program accoinplisliiiients, and decision maker variables 
that help drive the market potential sceiiarios. 

The baseline estimates of building stocks and equipinent saturations caine from the resiilts of the on-site 
audits conducted by Siiininit Blue. SB-RAM also used the electricity forecast, avoided cost forecast, and 
electricity prices, as described in Chapter 5 above. 

DSM-RAM estimates technical, economic, and achievable DSM resource potential as defined below: 

Technical DSM potential describes the amount of DSM savings that could be achieved, not 
considering ecoiioinic and niarket barriers, by custoii~ers installiiig DSM iiieasiires. Teclinicai 
potential is calculated as the product of the DSM ineasiires’ savings per unit, the quantity of 
applicable equipment in each facility, the number of facilities in a utility’s service area, and 100% 
- the ~neasure’s current inarltet saturation. Teclinical potential estimates include DSM ineasiires 
that may iiot be cost effective, and technical potential does not consider market barriers, such as 
customer’s lack of awareness of DSM measures. Therefore, technical DSM potential estimates do 
iiot provide a realistic basis for setting DSM program goals. 

Economic DSM potential describes the amount of teclinical DSM potential that is “cost - 
effective,’’ as defined by tlie results of the TRC test (or other preferred cost effectiveness test). 
The program beliefits for the TRC test include the avoided costs of generation, transmission, and 
distribiition investments and avoided fuel costs due to the energy conserved by the DSM 
programs. The costs for the TRC test are the DSM ineastire costs, plus the DSM program 
administration costs. The TRC test does not consider economic or inarlcet barriers to customers 
installing DSM measures. 

Achievable DSM market potential estimates the amount of DSM potential that could be 
captured by realistic DSM programs that include cost effective DSM measures over the forecast 
period covered by this DSM potential analysis. Achievable DSM potential can vary with DSM 
program paraineters, such as the magnitude of rebates or incentives offered to customers for 
installing DSM iiieasures and, thus, many different scenarios can be modeled. 

Withiti the achievable DSM potential assessine~it, tlie individual measures are modeled by expected type 
of DSM program design. Three different program design options are included in SB-RAM. 
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Replace on Burnout (“ROB”) means that a DSM ineasiire is not implemented until tlie existing 
technology it is ieplacing fails. An example would be an energy efficient clotlies washer being 
purchased after the failure of the existing clothes washer. 

Retrofit (“RET”) means that the DSM ineasiire coiild be impleinented immediately. For 
instance, installing a low flow showerliead is usiially iinpleinented before an existing shower head 
fails. Replacing incandescent lamps may be a ROB, but can be treated as a RET, because of tlie 
relatively short lifetime for iiicaiidesceiit bulbs. 

New Construction (“New”) iiieaiis measures that are installed at the time of new construction. 
Baseline technologies may be different in the new coiistriiction market, and implementatioii costs 
are often different due to the different technologies, either tlie energy efficient or base technology. 

e 

a 

SB-RAM employs several financial tests, including the cost effectiveness tests described in Chapter 5:  
tlie TRC, UCT, PCT, and RIM tests. 

le er 

The decision model of SB-RAM includes simple customer payback as part of its analysis. The calciilation 
takes measure cost less the incentive received and divides it by first year energy bill savings. 

re Leweli st/ k 

DSM supply ciirves are based on the DSM measure cost per kWh, levelized over the lifetime of the 
measure. It is calculated by multiplying DSM measure costs by tlie Capital Recovery Factor (“CRF”), 
then dividing by tlie first year kWli savings. Figure 6-1 illustrates tlie flow of information in and out of 
SB-RAM. 
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Based on APCo West Virginia's winter peak, the total cumulative annual net DSM potential savings at 
generator (Base Case Scenario Market Potential) in  2028 is estimated to be 2,460 GWh, about 1 1 % of 
forecast sales, and 488 MW, about 14% of peak demand, as shown in Table 6-1" I n  2028, the cumulative 
annual energy and demand savings are greater for the coininercial and industrial sector than for the 
residential sector. 

These results assuine a net-to-gross iinpact ratio of 1 .O, whereby free ridership is assumed for this analysis 
to be offset by spillover impacts, except for the recycling of second refrigerators and freezers. The 
impacts analyzed are not expected to reach full scale (i.e., -1 %/year) until the fifth year (201 3), reflecting 
program startup and market developinent dynamics. The results reflect likely cons~iiner behavior, such as 
inany types of equipment not being replaced until bumout, similarly to historical behavior. 
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.- 

Figure 6-2 and Figure 6-3 show the cumulative annual net energy and winter peak deinand savings in 
2028 for each of tlie five potential analysis scenarios. These resiilts assume a net-to-gross iinpact ratio of 
1 .O in iiearly all instances, wliereby free ridership is assiimed for this analysis to be offset by spillover 
impacts. The exception is for the recycling of second refrigerators and freezers. The Base Case market 
potential includes incentives at SO% of incremental ineasure costs in  most instances. The High Case 
market potential iiicliides incentives at 75% of incremental ineasure costs, while the Low Case includes 
incentives at 37.5% of increineiital ineastire costs. 
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Figure 6-4 and Figure 6-5 show the cumulative Market 
for energy efficiency. 

as a percent of the Economic Potential 

_ _ _ _ _ _ ~ _ _ _ _ _ . -  I 20% I---- 
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Defined here as the poteiitial achievable in real-world inarltet risk situations. 40 
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Low Market Case Base Market Case High Market Case 

Program Scenario 

This section provides the DSM potential results for the residential sector. The total and annual 
incremental residential achievable DSM potential results for 20 years (2009-2028) are shown in Table 6-4 
and Table 6-5. The energy values shown below are for the DSM measures' first-year, at-generator energy 
savings, the increinenlal demand savings are the winter peak coiiicideiit deinaiid savings, and the program 
costs are the total estimated DSM program budgets for a given year, including rebate or other customer 
incentive costs, as well as administrative and implementation costs. 

The total 20-year estimated residential base case market potential in  2028 is about 802 GWh in 
cuinulative annual net savings at generator and about 3 1 1 MW of cumulative annual net winter peak 
demand. The annual increinental net energy savings at meter starts at 0.3% and peak out in  201 5 at about 
0.8% of APCo West Virginia's forecast annual residential energy sales (annual impacts begin to decline 
slowly thereafter as inarltets are saturated). These results asswile a net-to-gross impact ratio of 1 .0, 
whereby free ridership is assumed for this analysis to be offset by spillover impacts, except for the 
recycling of second refiigerators and fieezers. Cumulative deinaiid response impacts total 93 M W in 
2028, about 5% of residential winter peak demand. 

'' The high market case shows =/>loo% of economic potential because demand response program impacts are 
iiicluded in the High Market Case, but are not included in  the Economic Potential. 
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Residential lighting ineasures, primarily CFLs in liigli-use and medium-use fixtures, along with HVAC 
and building envelope measures, account for the large majority of the total estimated residential energy 
coi~servation potential initially, shifting over time 111ore to HVAC aiid building envelope emphasis. 
I-IVAC and building envelope demand impact predomiiiate throughout tile forecast period. See Figures 6- 
6 to 6-9. 

Energy 
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Figure 6-1 0 to Figure 6-15 present residential sector results for different scenarios through the year 2028. 
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This section provides tlie DSM potential results for tlie noli-residential sector. Tlie total and aniiual 
iiicreineiital noli-residential achievable DSM potential results for tlie 20 years (2009 to 2028) are shown 
in Table 6-9 through Table 6-1 3 .  The energy values shown are for the DSM measures’ first-year at ineter 
energy savings, the iiicreineiital demand savings are the winter peak demand savings, and the program 
costs are the total estimated DSM program budgets for a given year, incliiding rebate or other customer 
incentive costs, as well as administrative and implementation costs. 

The total 20- year estimated noli-residential base case market potential i n  2028 is about 1,658 GWli in 
cumulative annual net savings at generator is about 177 MW of ciunulative aniiual net winter peak 
demand. Tlie aiiiiual iiicreineiital net energy savings at ineter starts at 0.3% and peak out in 2014 at about 
0.9% of APCo West Virginia’s forecast annual noli-residential energy sales (annual impacts begin to 
decline slowly thereafter as markets are saturated). These results a s s m e  a net-to-gross impact ratio of 
1 .O, whereby fiee ridership is assumed for this analysis to be offset by spillover impacts. Cuinulative 
deiiiaiid response impacts total 197 MW i n  2028, about 12 % of C&I winter peak demand. 
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Noli-residential lighting measures, primarily high perforinaiice fluorescent fixtures, account for most of 
the total estimated non-residential energy conservation potential initially, shifting over time to inore 
impact from motors and custom measures. Lighting demand impact predominate throughout tlie forecast 
period. See Figures 6-1 6 to 6- 19. 
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Figures 6-20 to Figure 6-25 present C&I sector results for different scenarios through aid in year 2028. 
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Cumulative Demand Potential - 2028 
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HVAC/Shell technical and economic potentials are slightly negative due to prograininable thermostats offsetting 
other impacts. Such measures did not pass the economic screening, so they are not included in  the program 
potentials. 
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Achievable Potential: the amount of energy use that efficiency can realistically be expected to displace 
assiiining the most aggressive program scenario possible (such as providing end-users with payments for 
the entire incremental cost of more efficient equipment). This is often referred to as inaxiiiium achievable 
potential. Achievable potential takes into account real-world barriers to convincing end-users to adopt 
efficiency measures, the lion-measure costs of delivering prograins (for administration, marketing, 
tracking system, monitoring, and evaluation, etc.), and the capability of programs and administrators to 
ramp lip program activity over time. 

Applicability Factor: the fraction of tlie applicable dwelling units that are technically feasible for 
conversion to the efficient technology from an engineering perspective (e.g., it may iiot be possible to 
install CFLs in all light sockets in  a home, because the CFLs may iiot fit in  every socket iii a home). 

Base Case Equipment End Use Intensity: the electricity used per ciistoiner per year by each base-case 
technology in each market segment. This is the consumption of the electric energy using equipment that 
the efficient technology replaces or affects. For example purposes only, if the efficient ineasiire were a 
high efficiency light bulb (CFL), the base end use intensity would be the annual ItWh use per bulb per 
household associated with an incandescent light bulb that provides equivalent lumens to the CFL. 

Base Case Factor: the fraction of the end use electric energy that is applicable for the efficient 
technology in a given market segment. For example, for residential lighting, this would be the fraction of 
all residential electric custoiners that liave electric lighting in their household. 

Coincidence Factor: the fraction of connected load expected to be “on” and using electricity coincident 
with tlie system peak period. 

Cost-Effectiveness: a ineasiire of the relevant economic effects resulting from the implementation of an 
energy efficiency measure. If tlie benefits outweigh the cost, the ineastire is said to be cost-effective. 

Cumulative Annual: refers to the overall savings occurring in a given year from both new participants 
and savings continuing to result fioin past participation with ineasiires that are still in place. Cumulative 
annual does iiot always equal the sum of all prior year incremeiital values, as some measures liave 
relatively short iiieasiire lives and, as a result, their savings drop off over time. 

Demand Response: the ability to provide peak load capacity tlirougli deinaiid inanagenient (load control) 
programs. This methodology focuses on curtailment of loads during peak demand times, thus avoiding 
the requirement to find new soiirces of generation capacity. 

Early Replacement: refers to an efficiency ineasiire or efficiency program that seeks to encourage the 
replacemeiit of functional equipment before the end of its operating life with higher-efficiency units 

Economic Potential: the subset of the teclinical potential screen that is economically cost-effective as 
compared to conventional supply-side energy resoiirces. Both technical and economic potential screens 
are theoretical numbers that assiiine immediate impleinentation of efficiency iiieasiires, with no regard for 
the gradual “raniping up” process of real-life programs. In  addition, they ignore niarltet barriers to 
ensuring actiial impleinentation of efficiency. Finally, they only consider the costs of efficiency ineasiires 
themselves, ignoring any programmatic costs (such as marketing, analysis, administration) that would be 
necessary to capture tiiein. 
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Effective Useful Life (EUE): the number of years (or hours) that the new energy efficient equipment is 
expected to function. Useful life is also commonly referred to as “ineasiire life.” 

End-use: a category of equipment or service that coiisiimes energy (e.g., lighting, refrigeration, heating, 
process heat). 

Energy Efficiency: using less eiiergy to provide the same or ail improved level of service to tlie energy 
coiisuiner in an ecoiio~nically efficient way. Soinetiines “conservation” is used as a synoiiym, but that 
term is usually taken to mean using less of a resource, even if this results in a lower service level (e.g., 
setting a thermostat lower or reducing lighting levels). This recognizes that energy efficiency includes 
using less energy at any time, iiicluding at times of peak demand tlirough deinand response and peak 
shaving efforts. 

Free Driver: individuals or businesses that adopt an energy efficient product or service because of an 
energy efficiency program, but are difficult lo identify either because they do not receive an incentive or 
are not aware of exposure to the program. 

Free Rider: participants i n  an energy efficiency prograin who would have adopted an energy efficiency 
teclinology or improvement in the absence of a program of financial incentive. 

Incremental: savings or costs i n  a given year associated only with new installatioiis happening in year. 

Impact Evaluation: is the estimation of gross and net effects from tlie implementation of one or inore 
energy efficiency programs. Most program impact projections contain ex-ante estimates of savings. These 
estimates are what the program is expected to save as a result of its iinplemeiitatioii efforts and are often 
used for program planning and contracting purposes and for prioritizing program funding choices. I n  
contrast, tlie impact evaluation focuses on identifying and estimating tlie amount of energy and demand 
the program actually provides. 

Integrated Data Collection (IDC): an approach in which surveys of key market actors a id  end-use 
custoiners (“EtJCs”) are conducted in “real time” as close to the key intervention points as possible, 
usually integrated as part of the standard prograin implementation or other program paperwork process. 

Lost-Opportunity: refers to an efficiency ineasiire or efficiency prograin that seeks to encourage the 
selection of higlier-efficiency equipment or building practices than would typically be chosen at tlie time 
of a purchase or design decision. 

Market Characterization: refers to evaluations focused on tlie evaluation of program-induced market 
effects when tlie program being evaluated has a goal of malting longer-term lasting changes in the way a 
market operates. These evaluations examine clianges within a iiiarket that are caused, at least i n  part, by 
tlie energy efficiency programs attempting to change that market. 

Market Transformation: an approach in which a program attempts to influence “upstream” service and 
equipment provider niarltet channels and what they offer end customers, along with educating and 
informing end customers directly. The empliasis is on influencing market channels and key market actors 
other than end customers. 

Measure: any action taken to increase efficiency, whether through changes in equipment, control 
strategies, or behavior. Examples are higher-efficiency central air conditioners, occupancy sensor control 

Summit Blue Consulting, LLC 146 



KPSC Case No. 2010-00095 
Commissioii Staff 1st Set of Data Requests 
Order Dated April 9,2010 
Item No. 3 
Page 302 of 382 

of lighting, and retro-coiiiiiiissioiiing. I n  soine cases, bundles of technologies or practices may be inodeled 
as single measures. For example, an ENERGY STARTM home package may be treated as a single 
measure. 

Megawatt (W): a unit of  electrical output, equal to one inillion watts or one thousand kilowatts. It is 
typically rised to refer to the output of  a power plant. 

Megawatt-Hour (MWh): one thousand kilowatt-hours, or one million watt-hours. One MWh is equal to 
the use of 1,000,000 watts of power in one hour. 

Net-to-Gross (NTG) Ratio: a factor representing net program savings divided by gross program savings 
that is applied to gross program impacts to convert them into net program load impacts 

Portfolio: either a collection of similar programs addressing the same market, technology, or 
mechanisms; or the set of all programs conducted by one organization. 

Process Evaluation: is a systematic assessment of an energy efficiency program for the purposes of  
documenting program operations at the time of the examination and identifying improveinents that can be 
made to increase the program’s efficiency or effectiveness for acquiring energy resources. 

Program: a inechanism for encouraging energy efficiency. May be funded by a variety of sources and 
piirsired by a wide range of approaches. It typically includes inultiple measures. 

Program Potential: the efficiency potential possible given specific program funding levels and designs. 
Often, program potential studies are referred to as “achievable” in contrast to “maximum achievable.” 

Remaining Factor: the fraction of applicable units that have not yet been converted to tlie electric energy 
efficieiicy measure; that is, one minus the fraction of units that already have the energy efficiency 
measure installed. 

Replace on Burnout (ROB): a DSM iiieasure is not implemented until the existing technology it is 
replacing fails. An example would be an energy efficient water heater being purchased after the failure of 
the existing water heater. 

Resource Acquisition: an approach in which end customers are the primary target of program offerings 
(e.g., using rebates to influence ciistoiners’ purchases of end use equipineiit). 

Retrofit: refers to an efficieiicy measure or efficiency program that seeks to encourage the replacement of 
functional equipment before the end of its operating life with higher-efficiency units (also called “early 
retirement”) or the iiistallatioii of additional controls, equipment, or materials in existing facilities for 
purposes of reducing energy consumption (e.g., increased insulation, low flow devices, lighting 
occupancy controls, economizer ventilation systems). 

Savings Factor: tlie percentage reduction in electricity coiisuinptioii resulting from application of the 
efficient technology used in the forinillas for technical potential screens. 

Technical Potential: the theoretical inaxiinum amount of energy use that could be displaced by 
efficiency, disregarding all mi-engineering constraints, such as cost-effectiveness and the willingness of 
end-users to adopt the efficiency measures. It is often estimated as a “snapshot” in time assuming 
iiiiinediate implementation of all techiiologically feasible energy saving measures, with additional 
efficiency opportunities assuined as they arise from activities such as new construction. 
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s ies 
encies by Region 
Incremental DSM Results 

GWh MW CostsSM 
33.6 7.2 $7.3 

34.1 14.0 $11.0 
0.8 0.6 $0.3 

30 1 12.9 $8.9 
9.5 1.7 $1.6 
2.7 0.5 $0.8 

138 31.2 $12.4 
69.0 5.8 $6.2 
48.7 n/a $5.0 
54.3 7.2 $6.7 

151.7 11 8 $28.5 
7 7 6  5.9 517.4 

179.2 33.9 S10.0 
1.8 0.5 $0.7 

33.1 25.0 $7.9 

86.1 18.8 $11.4 
16.2 2.7 $2.2 

133.6 225  $12.9 
34.7 3.1 $2.2 

8.9 2,s $1.1 
24.54 72.5 $32.9 
109.4 22.3 514.7 
43.2 8.0 $7.4 
45.2 6.8 S10.6 
90.6 16.8 $27.9 

120.5 19.2 $32.2 
80.9 9.6 $9.4 

3.7 1.1 $0.5 
94.0 17.3 $7.6 

83.5 13.2 $10.0 

123.6 26.6 $18.4 
120.2 32.8 S22.4 

17.0 3.3 $2 5 
163.7 35.5 S21.8 
44.2 4.8 S3.8 
11.6 3.0 $1.9 

259.2 103.6 $47.4 
178.4 28.1 $20.8 

91.9 8.0 $12.6 

Append$: 2007 DSM Results of IOUs & 
2007 Retail Cost of Spending Energy Demand 

Annual Revenue Energy as 96 of Savings Savings Cost of Savings 
Customers GWh PeakMW SM S/kWh Revenue as96of as96of %/kWh S/kW 
617,523 4,936 1,091 $597 $0.10 1.5% 0.7% 0.75% $0.23 $933 

408,094 3,870 792 $419 50.11 2.6% 0,996 1.896 $0.32 $78 
36,223 323 66 $31 SO.10 0.996 0.296 0.846 $0.35 $48 

540,810 5,458 1,715 $465 S0.09 1.996 0.696 0.896 $0.30 569 
118,870 1,051 508 $81 50.08 2.0% 0.996 0,396 $0.17 $97 
47,195 548 181 541 50.07 1.996 OS96 0.3% SO28 $1,40 

1,071,319 9,125 2,485 S898 SO.10 1.496 0.2% 1.396 $0.89 $39 
2,572,557 22,374 5,590 $2,431 SO.ll 0.396 0396 0.196 SO.09 91'05 

289,118 2,079 368 $294 $0.14 2.396 2.696 2.096 50.12 $93 
1,100,080 8,658 1,845 51,313 S0.15 2,296 I896 0.696 $0.19 $2,41 

973,656 6,607 1,390 $1,093 50.17 1.696 1.296 0.496 $0.22 $2,94 
979,138 13,771 3,519 51,418 SOJO 0.796 1.396 1.096 $0.06 $29 
142,473 2,124 614 S162 50.08 0.496 0.195 0.196 $0.39 $1,40 

1,120,333 8,904 2,224 $801 S0.09 1.096 0,496 1.196 50.24 $31 
88,667 12,279 2,585 $817 $0.07 ' 1.5% " 0.7% " 0.56% " $0.13 ' $676 

75,169 11,215 2,293 $691 50.06 1.6% 0.896 0.896 $0.13 560 
7,364 516 105 539 $0.08 5.796 3.1% 2.696 60.14 $82 

86,948 13,343 4,191 $658 50.05 2.096 1 0 %  0.596 $0.10 $57 
21,854 2,288 1,106 $151 S0.07 1.596 1.596 0.396 $0.06 $69 
11,976 1,583 524 $97 $0.06 L lgb  0.6B O S %  $0.12 $44 

129,304 22,110 6,020 $1,569 S0.07 2.196 I196 1.296 $0.13 $45 
336,955 48,927 12,224 $3,614 S0.07 0.4% 0.296 0.2% $0.13 $65 
90,385 7,447 1,318 Sl,002 50.13 0.79'0 0.696 0.696 50.17 $92 
45,630 3,420 605 5365 SO.ll 2.996 1,396 1.146 $0.24 $1,56 

152,561 13,505 2,877 $943 $0.07 3.096 0.796 0.696 S0.31 S1,65 
164,704 15,048 3,164 $1,320 SO.09 24% 0.896 0.6% SO27 $1,68 
122,299 15,400 3,935 51,355 50.09 0.796 0.596 0.296 $0.12 $98 
33,350 5,235 1,512 $296 S0.06 0.296 0.196 0.196 $0.14 $47 

208,594 19,138 4,780 $1,306 S0.07 0.696 0.596 0.496 S0.08 $44 
706,189 16,943 3,820 $1,427 $0.08 ' 1.8% " 0.9% ' 0.59% ' $0.15 ' $754 

483,263 15,086 3,085 %1,110 $0.07 2.096 0.896 1,196 80.19 $68 
43,587 839 172 570 50.08 3.696 2.096 1.996 $0.15 S77 

627,758 18,801 5,906 $1,123 S0.06 1.996 0,996 0.696 50.13 $61 
140,724 3,340 1,614 S232 50.07 1.796 1396 0.396 $0.09 $79 
59,171 2,131 705 $138 $0.06 1.4941 0.596 0.496 $0.16 $61 

1,200,623 31,235 8,505 52,468 50.08 1.996 0.896 1.296 S0.18 $45 
2,909,512 71,301 17,814 S6,045 S0.08 0.396 0.396 0,296 $0.12 $74 

784,620 11,860 2,099 $1,731 S0.15 0.796 0.896 0.496 $0.14 $1,58 

694,235 4,413 781 S729 $0.17 0.7% 1.196 - 50.10 - 

Customer 
Sector Utility/Agency 

Residential Median 
Midwest Interstate P&L (IA) 

Interstate P&L (MN] 
MidAmerican (IA) 
MN Power 
Otter Tail 
Xcel Energy (MN) 
Wisconsin Focus on Ener 

Northeast Efficiency ME 
Efficiency VT 
National Grid (MA) 
NSTAR (MA] 

West Arizona Public Sellice 
SWEPCO (TX] 
Xcel Energy (CO) 

C&I Median 
Midwest Interstate P&L (IA) 

198.1 25.1 549.7 
260.1 43.4 519.4 

5.5 1.6 51.2 
127.0 42.3 $15.5 

Interstate P&L (MN) 
MidAmerican (IA) 

1,138,360 21,655 4,554 52,413 $0.11 2.196 0.996 0.696 $0.25 S1,98 
1,101,437 29,171 7,454 S2,773 SO.10 0.7% 0996 0.696 $0.07 $44 

175,823 7,358 2,126 5458 S0.06 0.3% 0.196 0.196 $0.22 $76 
1,328,927 28,042 7,004 52,107 SO.08 0.796 0.596 0.696 S0.12 $36 

MN Power 
Otter Tail 
Xcel Energy (MN) 
Wisconsin Focus on Ener 

Noidieast Efficiency ME 
Efficiency VT 
National Grid (MA) 
NSTAR (MA) 

West Arizona Public SeiTtce 
SWEPCO (TX) 
Xcel Energy (CO] 

Overall Median 
Midwest Interstate P&L (IA) 

Interstate P&L (MN) 
MidAmerican (IA) 
MN Power 
Otter Tail 
Xcel Energy (MN) 
Wisconsin Focus on Ener 

Northeast Efficiency ME 
Efficiency VT 
National Grid (MA) 
NSTAR (MA) 

SWEPCO (TX] 
Xcel Energy (CO) 

West Arizona Public Service 

50.12 2696 1.896 1.496 $0.17 $1,23 

973 242.3 28.6 $56.4 1,252,641 22,162 4,722 52,256 SO.10 2.596 1.196 0.646 S0.23 S1,97 
99.5 14.0 $17.41 334,748 5,499 

~ _ _ ~  
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This section reviews best practices by program of tlie organizations that achieved significant 
C&I impacts. 

The followiiig tables show the distribution of DSM spending and energy savings for tlie C&I 
customer sector by prograin and end-use. 

C&l 
Interstate P&L Interstate MidAmerican Xcel Energy 
SA) P&L(MN) (IA) MN Power (MN) 

ProgrardMeasures 
* 
* * 

Lighting 4% 20% 43% 
Cooling/Heating/Roofmg 8% 
Refrigeration * 
Motors 8% 
Conipressed Air 
Combination 
Custom Rebates 
Energy Audit 
New Construction 

* 

14% 
55% 

15% 

1% 
10% 

38% 18% 
Agriculture 5% 10% 
Indirect Impact 4 %  5% 1% 
C&I Interruptible Rates 1% 8% 2% 
C&l Direct Load Control 5% 

Total C&l Savings (GWI) 86.1 16.2 133.6 34.7 245.4 
Total Costs ($M) 11.4 2.2 12.8 2.2 32.9 

' Total costs include costs of indirect impact programs, i.e., programs for which energy and peak demand savings 
are not accountable. 

' Although all organizations here reported both itnpacts and costs per program, some organizations reported program 
details of impacts per end-use. 
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C&l 
Program/Measures 

Lighting 
Cooling/Heating/Roofing 
Refrigeration 
Motors 
Compressed Air 
Combination 
Custom Rebates 
Energy Audit 
New Construction 
Agriculture 
C&I Interrwtible Rates 
C&l Direct 'Load Control 

Interstate P&L Interstate 
SA) P&L (MN) 

10% 2% 
1% 
4 % 
2% 

<I % 

MidAmerican 
MN Power (IA) 

56% 

Xcel Energy 
(MN) 

37% 
9% 

17% 

73% 88% 10% 100% 10% 
9% 

7% 25% 26% 
6% 10% 

1% 1% 
4 % 

Total C&l Savings (GWIi) 86.1 16.2 133.6 34 7 245.4 
Annual C&l Sales (GWIi) 11,215.3 515.7 13,342.6 2,288.3 22,109.8 
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Custom type incentive programs (custom programs) offer incentives for energy efficiency 
projects that are not covered by other prograins or prescriptive incentives. A custom program 
may also include: 

6 A partially or fully subsidized energy audit or study, 

6 Low interest financing for the project, and 

e Third party consultant or vendor sponsor. 

Tlie incentive is usually based on estimated installed savings. Projects may come fioni a 
program-sponsored audit/study, a trade ally, or froin the customer. 

Custom prograins are key to a high impact C&I electricity DSM portfolio: every organization 
reviewed in this s t ~ d y  with a C&I energy savings rate above tlie median and has a custom 
prograin responsible for at least 10% of the organization’s total C&I energy savings. 

The custom programs reviewed here are those of the top performers in  C&I energy savings. Top 
performers in C&I energy savings are identified as those that acliieved above median energy 
savings at or below median costs: Interstate P&L (IA), Interstate P&L, (MN), MidAmerican 
(IA), MN Power, and Xcel Energy (MN). 

Interstate P&L (IA) offered two custom prograins, tlie traditional Custom Rebate program and 
tlie Performance Contracting program. 

Custom Rebate, available to all nonresidential customers, offered incentives for energy/peak 
demand saving equipinelit that did not qualify for Interstate P&L (1A)’s Prescriptive Rebates 
program or its Nonresidential Coinniercial New Construction program. Projects required review 
and pre-approval. Interstate P&L (IA) promoted tlie program principally via account managers 
whose efforts were supported with seminars, workshops, aiid direct mailings to customers, 
vendors, and trade allies. 

Through the Performance Contracting program, custoniers paid for energy efficiency projects 
with no up-front costs, but with guaranteed energy savings. Incentives, in tlie forin of risk 
premiums, were offered to project developers/contractors to defray risks of marketing, proposal 
development, customer default, and energy savings and financing underperforinance. The risk 
preiniuni was based on actual savings as verified by an independent third party, kW Engineering. 
The program was promoted directly to project developers and was administered by Franklin 
Energy Services, wliicli had been selected from a formal RFP process. 

In 2007, Interstate P&L (IA) approved 210 projects for tlie Custom Rebate program aiid 34 
projects for the Performance Contracting program Together, the two projects provided 73% of 
Interstate P&L (1A)’s total C&I energy savings with just 55% of Interstate P&L (1A)’s total C&I 
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spending, tlie Custom Rebate program providing 64% of tlie total C&I savings at just 46% of tlie 
total C&I spending. 

Interstate PdkL (MN) principally targeted its custom program, Coininercial Industrial aiid 
Agricultural Shared Savings, at custoiners with annual electric revenue greater than $50,000. The 
program provided a custom package of energy efficiency measures on tlie basis of tlie program’s 
detailed energy audit aiid offered low-interest filialicing for the iiistallation of the custom 
package. IPL (MN) promoted Shared Savings via personal contacts, account managers, website, 
direct mail, bill inserts, newsletters, aiid newspaper advertising. 

IPL technical engineers worked with C&I customers to determine best-suited efficiency 
technologies and estimate potential savings. For small business custoiriers, IPL (MN) coiitracted 
an energy engiiieering firm to deliver the program via subsidized energy audits. If tlie $75 
(iiormally $400) audit identified potential efficiency improvements, tlieii a Shared Savings 
project was offered. Submitted projects were required to pass a benefit/cost screening. After a 
project installation was complete, IPL, (MN) retained an independent engiiieeriiig consultarit to 
review tlie project and estimate energy aiid peak demand savings, project costs, aiid any 
operating cost savings. 

In 2007, Shared Savings provided 88% of Interstate P&L (MN)’s total C&I energy saviiigs with 
just 15 C&I participants. This profile of C&I market atid custom program impacts is unique to 
Interstate P&L (MN) of tlie organizations reviewed here. 

MidAmerican (IA) offered two custom type incentive programs: 1 )  Nonresidential Custom 
Systems for new and existing biiildiiigs aiid inaiiufacturiiig processes, and 2) Efficiency Bid for 
large industrial custoiiiers with peak demands of 3MW aiid greater. 

Noiiresideiitial Custom Systems offered custom incentives and/or low-interest financing on 
projects which were generally identified by custoiners but also by energy consultants aiid trade 
allies. MidAinerican (IA) promoted tlie program to its large custoiners through its in-house 
account managers/energy coiisultants aiid tlirougli local trade allies: engineering f i rm,  
mechanical contractors, electrical contractors, and control contractors. MidAmericati met 
iiidividrially with and offered training worlc4iops to its trade allies and had its account 
maiiagers/eiiergy consultants personally deliver program inaterial to large customers. 

Efficiency Bid offered incentives tlirough a competitive bidding process in wliicli customers 
submitted customer-designed energy efficiency projects. MidAinerican (IA) encouraged a 
systems approach to efficiency and tlie use of energy use indices to quantify atid control energy 
input per production unit. 

MidAmerican (IA) in-house account maiiagers/energy coiisultants personally promoted 
Efficiency Rid to eligible customers. Interested custoiners tlieii worked with a MidAinericaii (IA) 
product inanager or a program contractor who would perform facility assessinelits as needed to 
identify potential projects. MidAiiierican also contracted EnVinta to offer Oiie-2-Five Energy 
diagnostics to potential program participants. 

In 2007, MidAinericaii (IA) approved six projects aiid completed ten projects froin prior bid 
cycles for Efficiency Bid and completed 13 1 Nonresidential Custom projects (7 1 of which had 
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been approved before 2007). Tlie resulting 2007 total custom program energy savings 
constituted 10% of MidAinericaii (1A)’s C&I total electricity DSM energy savings, in line with 
tlie custom percentage of its total C&I spending, about 11%. 

MN Power offered custom incentives tlirougli its PowerGrant Grants program to all commercial, 
industrial, and agricultural custoiners. Approved projects qualified for $200/kW incentive with a 
inaxirnuiii aiinnal grant based on tlie c~istoiner’s deinaiid (0 to 100 ItW--$10,000, 101 -3001tW, 
$25,000, aiid over 3001tW--$S0,000). Projects iiicluded new technologies, improved 
manufacturing processes, renewable electric energy projects, and project design assistance. 
Customer contribution was required to meet or exceed tlie estimated aiinual electric savings, aiid 
customers could submit multiple grant proposals, but at most oiie would be approved in tlie year. 

Each month, MN Power reviewed tlie proposals received in tlie month, raiilted them by cost per 
ItW or cost per ItWli, aiid awarded tlie grants; custoiners had twelve montlis to complete the 
projects after tlie award. 

I n  2007, MN Power offered tlie Grants program as part of its PowerGrant program, which also 
included prescriptive incentives, and MN Power reported tlie expenditures aiid impacts of 
prescriptive incentives arid custom projects in aggregate. However, it is estimated that tlie 
Grants constituted about a quarter of total PowerGrant activity. 

Xcel Energy (MN), in 2007, offered its main custom program, Custom Efficiency, and launched 
two new custom programs to target C&I customer seginents: Industrial Efficiency aiid Segment 
Efficiency. 

Custom Efficiency offered rebates for pre-approved efficiency projects of $200 per kW saved, up 
to SOYO of increinental costs. Xcel Energy also provided eiigiiieering assistance and funding for 
engiiieering studies, tip to SO% of tlie study cost, with a maximum of $1 5,000 per study. 
Account managers promoted tlie program and provided assistance in tlie application process. 
Applications were required to: 1) be submitted before equipment purchase aiid installation, 2) be 
reviewed by a professional eiigiiieer with an empliasis on deemed savings and interactive energy 
effects of tlie system, 3) pass tlie Societal and Participant Tests, and 4) have a payback between 
one and 15 years. Pre-approved and installed projects that failed the payback period requireinelit 
(and, thus, earned 110 rebate), but would have passed review otherwise, may have qualified as 
“Influenced Savings” which Xcel Energy could claim in its 2007 conservation results (other 
requireinelits applied3). 

Industrial Efficiency consisted of two coinpoiients: Process Efficiency aiid Efficiency Proposal. 
Process Efficiency targeted systematic solutions for inaiiufacturiiig processes and inchrded an 
evaluation, identification of best opportunities, developineiit of long term energy iiianageinent 
plan, and iiiceiitives and boiius dollars for efficiencies exceeding 2GWIi. Efficiency Proposal 
offered up to $300 per ItW saved for bids of custoni-type measures with savings of at least 
1 GWIi. 

Tlie following requirements applied to Influenced Savings: pre-approval prior to purchase and installation; passing 
the Participant and Societal Tests, separate review by the Departrtient of Commerce for pro,jects of 2GWh and 
greater; savings claims capped at 4% of Xcel Energy’s annual CIP achievements; and documentation demonstrating 
that Xcel Energy’s involvement was important in  effecting the project. 
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Segment Efficiency targeted office buildings by combining technical and financial studies with 
existing incentive offerings into a segment-specific incentive package. This package, for 
businesses of at least 50,000 square feet, included: 1) a 50% incentive for a $3,500 study of the 
building’s energy consumption, conservation opportunities, projected savings, costs, and 
incentives for each efficiency measure; 2) a SO% incentive, up to $20,000, of NOlBuilder 
analysis and detailed engineering calcdatioiis for measures; and 3) bonus incentives L I ~  to 30% 
for all measures identified as having less than a three-year payback. 

I n  2007, Xcel Energy (MN)’s custom program offerings achieved 10% of the utility’s total C&I 
energy savings at 10% of total C&I electricity DSM costs. Almost all of the savings of the tliree 
programs were achieved by Custom Efficiency. Industrial Efficiency and Segineiit Efficiency 
were lauliclied in 2007, which explains their coinposing half of all custom costs but little impacts 
(custom projects often take more than a year to complete, tliw savings for 2007 efforts may not 
be realized rrntil 2008 and 2009). 

For these four IOUs, energy savings achieved by custom program as a percentage of total C&I 
energy savings ranged from 10% to 100% with tlie median at about 42%. Similarly, costs of 
custom programs, as a percentage of total C&I electricity DSM costs, also ranged widely from 
10% to 85% with the inediaii at about 33%. For most of these organizations, about 70% of 
custom program costs were for incentives. 

Clearly, as in  Interstate P&L (MN)’s case, large industrial customers present the greatest 
potential for savings at low program costs. Interstate P&L (IA) and MidAinericaii (IA), wliicli 
have [nature custom prograins and mature DSM inarltets, achieved significant energy savings at 
low costs. 
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Interstate P&L (IA) Performance Contracting 49%’ 50 07 51% $0 07 $0.14 
Interstate P&L (IA) Custom Rebates 77% b, 50.07 23% 50.02 50 09 

Total 72%’ $0.07 28% $0.03 $0.10 

Interstate P&L (MN) CII Shared Savlngs Project 73%‘ $0.10 27% $0.04 $0.13 

MidAmerican (IA) Efficiency Bid 61%’ $009 39% SO.0G 50 15 
MidAmerican (IA) Nonresidential Custom Program 71%‘ 5007 29% $0 03 $0.10 

Total 68%’ $0.08 32% $0.04 $0.11 

MN Power PowerGrant 70%’ $0.07 30% $0.02 $0.05 

Xcel Energy (MN) Industrial Efficiency 4%‘ 5005 96% $1 25 51 29 
Xcel Energy (MN) Segment Efficiency 15%’ SO 36 85% $2 00 52 36 
Xcel Energy (MN) Custom Efficiency 40%’ 50.03 GO% $0 05 $0.08 

Total 28%‘ $0.04 72% $0.10 $0.13 
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C&l Program’s % of Total Program’s % of Total 
Custom Rebates Costs C&I DSM Energy C&l 
UtilitylAgency Program Name ISM) Spending Savings Energy 
Interstate P&L (IA) Custom Rebates $5.2 46% 54.9 64% 

Total $6.3 55% 62.9 73% 
Interstate P&L (IA) Performance Contracting $1 I 10% 8.1 9% 

Interstate PBL (MN) C/I Shared Savings Project $1.9 85% 14.2 88% 

MidAmerican (IA) Eficiency Bid 50.4 3% 2.9 2% 
MidAmerican (IA) Nonresidential Custom Program $1.0 8% 10.1 8% 

Total $1.5 11% 12.9 10% 

MN Power PowerGrant $1 .7 79% 34.7 100% 

Xcel Energy (MN) Industrial Efficiency $0.8 2% 0.6 0% 
Xcel Energy (MN) Segment Efficiency $0.5 2% 0.2 0% 
Xcel Energy (MN) Custom Eficiency $2.0 6% 24.3 10% 

Total $3.3 10% 25.2 10% 
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Prescriptive incentive programs offer pre-determined incentives for specific types of liigli- 
efficiency equipment. Typical prescriptive incentive programs offer incentives for high 
efficiency lighting, HVAC equipment, motors, and variable speed drives. Incentives are 
measure-specific aiid usually increase with equipment efficiency. 

Prescriptive incentive programs are key to a high impact C&I electricity DSM portfolio: every 
organization reviewed in this study with a C&I energy savings rate above the median has 
prescriptive incentive programs that are responsible for at least 14% of tlie organization’s total 
C&I energy savings (except Interstate P&L (MN), which has a unique profile of C&I inarltet aiid 
custom program impacts). Costs for prescriptive programs range from 14% to 27% of total C&I 
electricity DSM costs. 

The prescriptive incentive prograins reviewed liere are those of tlie top performers in C&I energy 
savings that achieved significant savings by prescriptive incentive programs: Interstate P&L 
(IA), MidAmerican (IA), MN Power, aiid Xcel Energy (MN). 

Interstate P&L (HA) offered cash rebates for high efficiency equipment for a variety of end-uses 
through its Nonresidential Prescriptive Rebates program. Tlie program offered cash incentives to 
customers and sales aiid installation incentives to dealers and builders for a variety of energy 
efficiency measures, including heating, cooling, lighting, replacement windows, water heaters, 
occupancy sensors, and prograininable thermostats. Interstate P&L (IA) promoted tlie program to 
residential custoiners via its website, direct mail, bill inserts, newsletters, aiid trainings. 

In 2007, energy savings of Prescriptive Rebates accoiinted for 14% of Interstate P&L (1A)’s total 
C&I energy savings at about 14% of Interstate P&L (1A)’s total C&I electricity DSM costs at 
$0.13/ltWh. Iiiceiitives composed 87% of costs for tlie prescriptive rebate program. 

MidAmerican (1IA)’s Nonresidential Equipment prograin offered incentives for lighting, HVAC, 
motor, and variable-speed drive measures, focusing on replacement and first-time purchase 
rnarltets for all ineasures and primarily the retrofit inarltet for lighting. Participatioii was driven 
by dealers in the up-sell of energy efficient equipment to customers. Thus, MidAmerican focused 
on siipportiiig relationships with trade allies by providing new program brochures, contacting 
and meeting with trade allies directly, aiid promoting the program at trade shows and 
conferences. MidAmerican also recognized those trade allies that achieved the highest energy 
savings through the Nonresidential Equipment program with awards at eight trade ally meetings. 
MidAnierican continued program development by reviewing and researching equipment, 
qualifying levels, iiiceiitive structures, and incentive levels of other organizations. 

Most of the 2007 program activity and impacts were from lighting measures, which accounted 
for over 26% of the program’s total energy savings aiid 34% of the program’s total incentives. 
Variable speed drives accounted for 67% of tlie program’s total energy savings at only 32% of 
the program’s total incentives. 
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In  2007, Nonresidential Equipment achieved 56% of MidAmerican’s C&I energy savings at only 
20% of MidAmerican’s C&I electricity DSM costs. As with Interstate P&L (IA), the 
administrative costs for tlie Nonresidential Equipment program were low, about $O.Ol/ItWh, and 
83% of this program’s costs were for inceiitives. Overall, MidAmerican’s costs per ltWh for this 
prescriptive incentive program are the lowest of tlie orgariizatioiis reviewed Iiere, about 
$0.03/1<W 11. 

MN Power offered prescriptive iiiceiitives through its PowerGrant Rebates program to all 
coi.ninercia1, industrial, aiid agricultural customers who were not using a large power rate. 
Iiiceiitives were based on 1tW or ItWh saved over measure life (for measures having minilnuin 
life of ten years) up to a inaxiinuin annual grant based on tlie customer’s demand (0 to 100 ItW-- 
$1 0,000, 1 01-300kW, $25,000, and over 3001tW--$50,000). Projects included lighting, 
motors/pumps, air conditioning, and refrigeration. Customer contribution was required to meet 
or exceed the estimated annual electric savings, and customers could submit iiiultiple iiicentive 
requests. 

MN Power reviewed incentive requests within seven working days, and awarded incentives after 
inspecting approved projects that were installed within twelve months after approval. 

In 2007, MN Power offered the Rebates program as part of its PowerGrant program, which also 
included incentives for custom projects, aiid MN Power reported the expenditures and impacts of 
prescriptive incentives aiid custom projects in aggregate. However, it is estimated that the 
Rebates constituted about a quarter of total PowerGrant activity. 

Xcel Energy (MN) offered several channel-specific prescriptive incentive programs: Lighting 
Efficiency, Cooling Efficiency, arid Motor Efficiency; eligibility criteria and iiiceiitive structure 
and level were specified for each measure. 

Xcel Energy (MN)’s Ligliting Efficiency program offered iiiceiitives for high-efficiency lighting 
measures for new construction aiid greater incentives for retrofits in existing buildings. The 
program also included a lighting redesign study to determine proper light levels in coininotily 
over-lit spaces. While tlie program had one of tlie largest impacts in Xcel Energy (MN)’s C&I 
electricity DSM poi-tfolio, continued inarltet saturation aiid increasing baseline efficiency 
standards have reduced tlie impact in recent years. This trend was reversed in 2007 with bonus 
incentive promotions that included additional 40% incentive on most lighting ineasures aiid 50% 
bonus incentive for low-wattage T8 installations; bonus incentives were limited to 75% of 
project costs. Xcel Energy (MN) also offered a bonus incentive up to 7.5% (at most $15,000) for 
Lighting Redesign Studies. Additioiial lighting measures were added to the prescriptive 
iiicentive schedule on the basis of their high frequency in  custom efficiency applications: 
ceramic metal halides aiid 6-lamp TS high bay fixtures. In 2007, Xcel Energy (MN) began 
counting all saviiigs effected by lighting measures implemented as a result of a Lighting 
Redesign Study; these savings were now couiited as program impacts (as “study-driven credit”), 
even if the measures did not merit a incentive. 

111 2007, Lighting Efficiency achieved 22% of Xcel Energy (MN)’s total C&I energy savings at 
about 16% of total C&I electricity DSM costs, being one of Xcel Energy (MN)’s least expensive 
prescriptive iiicentive program. 
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The Cooling Efficiency program offered incentives for a variety of cooling equipment: PTAC 
units, water source heat pumps, rooftop units, rooftop economizers, hotel room controllers, split 
systems, condensing  ini its, air cooled chillers, oversized cooling towers, and centrifugal chillers. 
Incentives were structured to increasingly reward higher efficiencies: in addition to the base 
incentive, a specified dollar amount per ton, there was an increniental incentive based on a dollar 
per ton per 0.1 EER above the base efficiency level. The program also included funding for 
cooling system replacenient Engineering Assistance Studies, up to 50% of study cost with a 
maximum benefit at $15,000. Xcel Energy (MN) promoted the program primarily through trade 
allies, supporting them with seminars, site visits, and special promotions. Xcel Energy (MN) also 
developed and distributed a cooling guidebook for its business customers. I n  2007, the program 
achieved 4% of Xcel Energy (MN)’s total C&I energy savings at about 6% of total C&I 
electricity DSM costs. 

Xcel Energy (MN)’s Motor Efficiency program offered incentives for NEMA Premium 
efficiency motors and variable frequency drives froin 1 lip to 200 lip according to the following 
structure: for a new application (a new installation or burnout) for a qualifyiiig NEMA Premium 
motor--$4/lip, to upgrade an existing operating motor to a NEMA Premium motor--$l6.S0/hp, 
for a variable frequency drive--$30/hp. As with the Cooling Efficiency program, Xcel Energy 
(MN) relied on key trade allies to promote the program. In 2007, the program achieved about 
10% of Xcel Energy (MN)’s total C&I energy savings at about 5% of total C&I electricity DSM 
costs. 

Combined, Xcel Energy (MN)’s prescriptive incentive program achieved about 36% of its total 
C&I eiiergy savings at about 27% of its total C&I electricity DSM costs, the bulk of those 
savings earned froin lighting and motors. 

For these four IOUs, prescriptive incentive programs achieved 14-56% of a utility’s total C&I 
eiiergy savings at 14-27% of the utility’s total C&I electricity DSM costs. Incentives composed 
7547% of total prescriptive incentive programs costs. 

In recent years, increased market saturation of energy efficient measures and higher efficiency 
baseline standards that obviate iiicentives have reduced impacts of prescriptive iiicentive 
program. However, counting all effected energy savings (“study-driven credit”) arid leveraging 
efficient administration while expanding incentive offerings, Xcel Energy (MN) was able to 
exceed savings goals at low costs. 
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ent for 

C81 Incentives Incentives Admin & Other Admin & Other Program Total 
Lighting 
Cooling/Heating/Roof 
Motors Costs as % Costs as % of 
Utility/Agency Program Name of Total SlkWh Total SlkWh 
Interstate P&L (IA) Prescriptive Rebates 87% $0.12 13% 

MidAmerican (IA) Nonresidential Equipment Program 83%' $0.03 17% $0.01 $0.031 

Xcel Energy (MN) Lighting Efficiency 79%' SO 08 21% $0 02 $0.10 
Xcel Energy (MN) Cooling Efficiency 74%' $0.14 26% $0 05 $0.19 
Xcel Energy (MN) Motor Efficiency 61%' 30.04 39% $0 03 $0 07 

Total 75% $0.07 25% $0.03 $0.10 

C&l 
Lighting Program's % of Total 
CoolingiHeatinglRoof Program's % ofTotal Energy C&I 
Motors Costs C&l DSM Savings Energy 
Utility/Agency Program Name ISM) Spending (GWli) Savings 
Interstate P&L (IA) Prescriptive Rebates $1.6 1 4% 11.7 I 4% 

MidAmerican (IA) Nonresidential Equipment Program $2.6 20% 74.3 56%l 

Xcel Energy (MN) Lighting Efficiency $5.3 1 G% 53.1 22% 
Xcel Energy (MN) Cooling Efficiency $1.9 6% 10.2 4% 
Xcel Energy (MN) Motor Efficiency 3l.G 5% 24.0 10% 

Total $8.7 27% 87.3 36% 
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New construction programs offer iiiceiitives for energy efficient new construction, renovation, 
and room addition projects. Tlie program typically includes: 

Professional energy efficiency design assistance, and 

e, Iiiceiitives for installed ineasures that increase with savings beyond minimum code. 

Eligibility for incentives is usually based 011 a ininiiiiuin percentage of energy savings beyond 
that required by state building energy code. 

New constructioii programs are key to a high impact C&I electricity DSM portfolio: every 
organization reviewed in this study with a C&I energy savings rate above the median has a new 
coiistruction program responsible for at least 7% of the organization’s total C&I energy savings 
(except Interstate P&L (MN), which has a unique C&I iiiarltet aiid custom program impacts 
profile). New construction programs are also key because they ensure tliat the most cost- 
effective energy efficiencies in a new building are: I )  iinpleineiited when it is most cost-effective 
to do so-before tlie building is built, and 2) realized from its first day of operation. 

The new construction programs reviewed here are of tlie top performers in C&I energy savings 
tliat achieved significant savings by new construction programs: MidAmerican (IA) and Xcel 
Energy (MN). 

MidAmerican (1A)’s Coiiiinercial New Construction program offered eiiergy efficient design 
assistance tlirougli a tliird party contractor, The Weidt Group, to design teams aiid offer 
construction iiiceiitives ranging from $0.05 to $0.14 per kWli to the building owiier for achieving 
cost effective energy savings beyond that required by current state buildiiig energy code. 
MidAinericaii promoted the program througli architectural, engineering, and building contractor 
firms, trade ally ineetings aiid events, and MidAinericaii awarded firms for high efficiency 
design projects. Account managers personally delivered materials to custoiners and attended 
project design assistance meetings. 111 addition to providing energy design assistance, Tlie Weidt 
Group also provided project inaiiageinent and project completion verification. Despite tlie new 
prograin criteria based on the new, more stringent State of Iowa Energy Code, participation was 
tlie same as in 2006. 

In 2007, the Corninercial New Coiistruction program achieved about 25% of MidAinerican’s 
total C&I energy saviiigs at about 38% of total C&I electricity DSM costs, and about 84% of 
program costs were for incentives. 

Xcel Energy (MN)’s Energy Design Assistance provided professional energy consulting aiid 
incentives ranging from $1 70 to $275 per peak kW saved on installed measures. Design 
assistance was offered in two tiers by market: Custoin Consulting and Plan Review. 

Custoin Consulting targeted buildings larger than 50,000 square feet that were early i i i  the design 
stage. Tlie program provided tlie design team with a selection of energy efficient design 
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solutions as indicated by hourly, whole-building, energy use simulations on tlie basis of building- 
specific data. Building design professionals were coinpensated for their time spent in meetings 
and additional design review. 

Plan Review targeted buildings of 15,000 - 50,000 square feet that were in early to mid stages of 
design, and Plan Review provided streamlined reviews of preliiiiiiiary designs with 
recorninendations for efficient upgrades within two weeks to better €it tlie sinall coininercial new 
coiistructioii inarltet’s needs. Verification or  installation was a requirement for incentives aiid 
ensured proper installation and operation. 

I n  2007, Energy Design Assistaiice achieved 26% of Xcel Energy (MN)’s total C&I energy 
savings at about 18% of total C&I electricity DSM costs, and incentives were only 56% of total 
program costs. 

For all organizations, over recent years, rising state building energy codes aiid equipinelit 
standards have reduced potential savings each year and required new iiiceiitive rates and 
structures aiid the inclusion of new technologies in tlie programs. 

C&1 Incentives Incentives Admin & Other Admin & Other Program Total 
New Construction Costs as % Costs as % of 
Utility/Agency Program Name of Total SlltWh Total SlkWIi SlkWh 
Interstate P&L (IA) New Construction 89% ” $0.24 11% $0.03 $0.27 

MidAmerican (IA) Commercial New Construction 84%‘ $0.12 16% $0.02 $0.14 

Xcel Energy (MN) Energy Design Assistance 56%’ $0.05 44% $0.04 $0.09 

C&l Program’s % of Total Program’s % of Total 
New Constriiction Costs C&l DSM Energy C&I 
Utility/Agency Program Name ($M) Spending Savings Energy 
Interstate P&L (IA) New Construction $1.7 1 5% 6.2 7% 

MidAmerican (IA) Commercial New Construction $4.9 38% 33.9 25% 
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Deinand response (DR) programs offer incentives for reducing peak demand. Demand response programs 
may include: 

interruptible rate- reduced rates for custotners who agree to curtail load on peak demand upon 
request, and 
Direct load control- incentives for ciistoiners who allow tlie utility to directly control equipment 
(such as central air conditioners) during periods of peak demand. 

0 

Eligibility for interruptible rate programs is iisually based on a minimitin kW load that tlie citstoiner is 
able to slied on peak demand. 

Demand response prograins can provide significant reductions i n  peak demand at very low costs per ItW. 
Best practice C&I DR programs that demonstrate this are those of Xcel Energy (MN) and Interstate P&L, 
(IA). 

Interstate P&L (IA) offered its Interruptible Program to large cointnercial and industrial customers who 
agreed to curtail a contractual firm load amount (2001tW minimum) within a specified response time. 
Participants earned bill credits in  return for reducing load and were subject to financial penalties if they 
failed to meet their contractual deinand level. In 2007, IPL (IA) called 12 curtailment events. 

In  2007, Interstate P&L (1A)’s Interruptible Program achieved 17% of tlie utility’s total C&I peak demand 
savings at about 1% ofthe utility’s total C&I DSM costs, only $33/kW. 

Xcel Energy (MN) offered two demand response programs to its sinall business, coimiercial, and 
industrial customers: 1) Electric Rate Saving (ERS, also inarketed as Peak Controlled Rates and Energy 
Controlled Rates), an interruptible rate prograin, and 2) Saver’s Switch (SS), a direct load control 
program. 

ERS offered monthly discounts up to 60% of peak deinand charges to customers who agreed to reduce a 
miiiiinuin of S0kW on short notice and to pay penalties for noli-compliance. Since 1997, ERS lias 
controlled 24-41 hours per year, about seven to eight events per year. 

ERS included several interruptible rates and riders, such as the Peak Controlled Tiered Service rate, 
initiated in Noveinher of 2007. Peak Controlled Tiered customers having a 15 minute measured demand 
equal to or greater than 1,000 kW for at least four of the last 12 consecutive months were placed on tlie 
Peak Controlled Tiered Time of Day Service and remained on this rate schedule until their demand fell 
below 1,000kW for 12 consecutive montlis. 

Saver’s Switch gave iiionthly discounts to ciistoiners who allowed Xcel Energy to directly control their 
rooftop AC units, by way of 900 MHz paging, during periods of peak demand; discounts were applied 
ditring montlis with curtailments. 

For both programs, participants agreed to curtailments at any time of year, altliougli they typically 
occurred during sutiiIiier months; other terms applied. Citstoiners could participate in one of tlie two DR 
programs; sinal1 and medium businesses typically chose SS while large businesses chose ERS. Xcel 
Energy (MN) promoted its demand response programs directly through account managers. 

In 2007, Electric Rate Saving and Saver’s Switch achieved over 30% of Xcel Energy (MN)’s total C&l 
peak deniand savings at about $13O/ltW ($34/kW for ERS and $239/kW for SS), only 7% of Xcel Energy 
(MN)’s total C&I DSM costs. 
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This section reviews best practices by prograin of IOUs and agencies that achieved significant 
residential impacts. 

The tables below show tlie distribution of DSM spending aiid energy savings for the residential 
custoiner sector by program and end-use. 

entia! EllecUrici cosus b 

Residential 

Arizona 
Public 
Service 

Program/Measures 
Lighting 41 % 
Cooling/Heating/Roofing 20% 
Building Envelope 
RefrigeratorIFreezer Renioval 
ES Appliances 
Water Heating 
Energy Audit 
Combination 
Low Income 14% 
New Construction 16% 
Indirect Impact 
Residential Direct Load Control 

Efficiency Efficiency National Grid NSTAR 
ME VT MN Power (MA) 

42% 

34% 
39%" 55%* 

22% 30% 
39% 5% 

7% 11% 

48.7 54.3 9.5 151.7 
$5.0 $6.7 $1.6 $28.5 

17% 
7% 

6% 

28% 

23% 
7% 
11% 

Total Residential Savings (GWh) 179.2 
Total Costs ($M) $10.0 
Costs of Residential Savings ($/kWIi $0.06 $0.10 $0.12 $0.17 $0.19 $0.22 

77.6 
$17 4 

' All data in this study for Efficiency VT exclude itiipacts and costs for fuel switching measures (administrative 
costs for fuel switching were estimated atid excluded). 
' Total costs include costs of indirect impact progratiis, is . ,  program for which energy and peak demand savings 
are not accountable. 

details of inipacts per end-use. 
Although all organizations here reported both itiipacts and costs per program, some organizations reported program 
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Arizona 
Public Efficiency Efficiency National Grid NSTAR 

Residential 
ProgramlMeasures 

Lighting 
Cooling/Heating/Rooting 
Building Envelope 
RefrigeratodFreezer Removal 
ES Appliances 
Water Heating 
Energy Audit 
Combination 
Low Income 
New Construction 
Residential Direct Load Control 

Total Residential Savinas IGWh) 

Service ME VT MNPower (MA) 

89% 92% 91 % 44% 8F% 
7% 1% 8% 4% 

3% 5% 4 %  
4% 

7% 
<I % 28% 

<I % 8% 16% 5% 
4% 6% 1% 

179.2 48.7 54.3 9.5 151.7 

87% 
1% 

4 %  

7% 

4% 
1% 

77. 6 
6.607.4 Annual Residential Sa lk  iGWhj 13,771 5 4,413.0 2,079.4 1,051.5 8,657.5 

Residential Savings as % of Resider 1.30% 1.10% 2.61% 0.90% 1.75% 1.17% 
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Prescriptive iiiceiitive programs offer predetermined iiiceiitives for specific types of liigli- 
efficiency equipment. Typical prescriptive incentive program offer incentives for high 
efficiency lighting, heating aiid cooling systems, and appliances. Incentives may be i l i  the form 
of point of sale coupon, inail-in incentive, or retailer/distributor buy down. In tlie residential 
sector, prescriptive incentive programs niay be administered and reported by specific cliannel 
(e.g., lighting or appliances) or inany channels may be bundled into one program. 

Prescriptive iiiceiitive programs form the basis of any residential electricity DSM portfolio aiid 
account for most (8S-90%) of tlie energy savings for residential electricity DSM portfolios of top 
perforiniiig organizations reviewed in this study. Costs for prescriptive incentive programs are 
relatively low and range from 20-60% of total residential electricity DSM costs. 

The prescriptive incentive program reviewed here are those of top performers in residential 
energy savings that achieved above inediaii energy savings rates at or below median costs with 
prescriptive iiicentive programs: Efficiency ME, Efficiency VT, MN Power, National Grid, and 
NSTAR. 

Efficiency ME offered prescriptive incentives for ligliting thro~igh its Residential Lighting 
program. Residential Lighting offered iiiceiitives for qualifying CFLs ($1 .SO each) aiid energy 
efficient light fixtures via iiistaiit in-store coupo~is. Efficiency ME recruited independent 
retailers and large retail chains to participate, supporting them with training 011 use aiid benefits 
of efficient lighting aiid with point-of purcliase materials, iiicludiiig coupons, sticlters, and 
banners. Efficiency ME also worlted with electrical wholesalers to encourage contractors to 
iiistall CFL,s. Under direction of Maine’s legislature, Efficiency ME aiid Maine’s Department of 
Eiiviron~neiital Protection developed an in-store CFL recycling program aiid recruited retail 
partners to participate. 

In 2007, energy savings of Residential Lighting accounted for 92% of Efficiency ME’S total 
residential energy savings at about 58% of Efficiency ME’S total residential DSM costs; costs for 
the program, at $0.06/ItWli, are very low. Incentives composed only 33% of total costs for the 
program; this is a considerably smaller percentage tliaii typical and may be explained by its 
recent decrease in iiiceiitive for CFLs. 

Efficiency VT offered prescriptive iiiceiitive prograins through its Efficieiit Products program. 
Efficient Products offered iiicentives for Energy Star lighting, appliances, and dehumidifiers. 

Iiicentives for lighting products were delivered via instant coupons and retailer and manufacturer 
buy-dowiis/inarltdowiis, i.e., negotiated cooperative promotions (NCPs). Efficiency VT entered 
into 18 NCPs with independent retailers and large retail chains wherein the retailer agreed to sell 
a set number of CFLs over a set period at a set price (equivalent to the price after an instant 
coupon). Efficiency VT reported that NCPs offered inany benefits over instant coupoiis: 1) for 
Efficiency VT, lower administrative costs and ability to specify bulb and ensure variety of bulb 
types; 2) for manufacturer and retailer, support for a fixed volume of bulbs arid simpler process 
than coupon-implementation; and 3) for custo~ner, increased product availability aiid no form to 
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f i l l  out. Consequently, CFL program participation increased 140% over 2006, and NCPs 
accounted for 74% of CFL, program sales. Over 90% of energy savings for the Efficient Products 
program was earned by lighting. 

Efficiency VT also offered incentives for Energy Star appliances and dehumidifiers and, in a 
pilot program with tlie LJS EPA, offered increased incentives for Energy Star refrigerators aiid 
rooin air conditioners of a higher tier of efficiency, “Save More with Energy Star”; appliances 
with the higher efficiency were identified with a “Save More” label. 

Efficiency VT also offered prescriptive incentives to marltet-rate multifamily owners for 
qualifying equipment upon proof of purchase. However, expenditures and impacts for this 
program were reported elsewhere under Efficieiicy VT’s Existing Homes program, described in 
the following section of energy audit and retrofit program. 

I n  2007, energy savings of Efficieiit Products accounted for 91 % of Efficiency VT’s total 
residential energy savings at about 39% of Efficiency VT’s total residential DSM costs; costs for 
tlie program, at $0.05/ltWh, are very low. Incentives composed only about 50% of total costs for 
Efficient Products. 

MN Power offered prescriptive iiicentives bundled within its Triple E Plus program. Triple E 
Plus was MN Power’s brand for a coinprehensive program, which included prescriptive 
incentives for efficient HVAC systems, geothermal heat pumps, ES lighting, ES appliances, and 
new coiistructioii projects. MN Power promoted tlie Energy Star products program with trairiing 
and incentives for retailers, education and incentives for customers, and by leveraging regional 
and national energy efficiency promotions. Tlie HVAC program o€fered mail-in incentives for 
customers through HVAC contractors. Tli~is, MN Power worlted closely with HVAC distributors 
and contractors and trained them on energy efficient technologies and on tlie incentive program; 
MN Power also offered seasorial promotions. 

In 2007, Triple E Plus acliieved 84% of MN Power’s total residential energy savings at about 
55% of tlie utility’s total residential electricity DSM costs; at $0.1 I/kWh, Triple E Plus’ cost of 
energy savings is very reasonable. Incentives composed about 60% of program costs. 

National Grid and NSTAR offered prescriptive iiicentives througli their joint Energy Star (ES) 
Appliances, ES Lighting, and COOL SMART programs. 

Tlie ES Appliances and ES Lighting prograins offered incentives to custoiners purchasing ES 
lighting products, clothes washers, and rooin air conditioners. Both programs were administered 
and promoted by Massachusetts’ Program Administrators (PA), which included, in  addition to 
NSTAR and National Grid, Fitcliburg Gas and Electric, Western Massachusetts Electric, and the 
Cape Light Compact. PA promoted ES Lighting through mail order aiid website catalogs and 
through buy-downs. PA promoted both ES program by leveraging manufacturer, retailer, and 
national ES promotional campaigns. 

COOL SMART, administered jointly in 2007 by NSTAR and National Grid, offered incentives 
to customers, certified technicians, and contractors for ES central air conditioiiing iiiiits: 1) 
custoiners were offered mail-in incentives for purchasing qualifying equipinent (ASHP minimum 
SEER 14.0, EER 11.5, and HSPF 8.2), 2) North American Technical Excellence-certified 
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teclinicians were offered reiinbwxxnents for installing qualifying equipment, and 3) contractors 
were offered $175 incentives for performing Quality Installation Verifications on new 
installatioils of air conditioners and lieat pumps. COOL SMART coordinated with NSTAR’s 
new construction and MassSave/Residential Coiiservation Services prograin and with other 
utilities’ COOL SMART prograins. 

In 2007, for both National Grid and NSTAR, prescriptive incentive prograins achieved energy 
savings that accounted for about 87% of each utility’s total residential energy savings at a 
smaller percentage of the utility’s total residential electricity DSM costs, for National Grid- 
20%, for NSTAR-3 1%. While the ligliting prograin accounted for almost all of each utility’s 
prescriptive incentives program energy savings, lighting composed only about 60% of each 
utility’s prescriptive incentives program costs. At costs around $0.03/kWli for both utilities, 
ligliting achieved significant savings at very low costs. Cost component detail was not available 
for National Grid or NSTAR. 

Summit Blue Consulting, LLC c-5 



APPENDIX c - BEST PRACTICE RESIDENTIAL 

KI’SC Case No. 2010-00095 
Comniission Staff 1st Set of Data Requests 
Order Dated April 9,2010 
Item No. 3 
Page 332 of 382 

Residential Incentives Incentives Admin ti Other Admin & Other Program Total 
Prescriptive Rebates Costs as % Costs as % of 
UtilitylAgency Program Name of Total SlkWh Total $IkWli SlkWh 
Efficiency ME Energy Star Lighting 33% ” $0.02 67% $0.04 $0.06 

Efficiency VT Efficient Products 49%’ $0.03 51% $0.03 $0.05 

MN Power Triple E Plus 58%‘ $0.07 42% $0.05 $0.1 1 

National Grid (MA) Residential HVAC NA NA NA NA $1 48 
National Grid (MA) Residential Lighting NA NA NA NA SO 03 
National Grid (MA) Residential Appliances NA NA NA NA $4.08 

National Grid (MA) Total NA NA NA NA $0.04 

NSTAR (MA) Residential HVAC NA NA NA NA $2 47 
NSTAR (MA) Residential Lighting NA NA NA NA $0.04 
NSTAR (MA) Residential Appliances NA NA NA NA $3 27 

NSTAR (MA) Total NA NA NA NA $0.08 

Residential 
Prescriptive Rebates I Program’s % of Total Program’s % of Total 

Costs ResDSM Energy Res 
Utility/Agency Program Name ($M) Costs SavingT Energy 1 
Efficiency ME Energy Star Lighting $2.9 58% 92% 

Efficiency VT 

MN Power 

National Grid (MA) 
National Grid (MA) 
National Grid (MA) 

NSTAR (MA) 
NSTAR (MA) 
NSTAR (MA) 

$0.9 55% 8.0 84%1 

Efficient Products $2.6 39% 49.5 91%1 

Triple E PILE 

Residential HVAC $0.8 3% 0.6 4% 
Residential Lighting $3.6 13% 130.4 86% 
Residential Appliances $1.4 5% 0.3 4% 

National Grid (MA) Total $5.8 20% 131.3 86% 

Residential HVAC $1.3 7% 0 5  1% 
Residential Lighting $3.0 17% 67.3 87% 
Residential Appliances $1.1 6% 0.3 4% 

NSTAR (MA) Total $5.4 31 % 68.2 87% 
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Residential energy audit and retrofit programs typically provide an on-site energy audit and 
incentives for retrofit ineasiires for existing lioiising. The program typically includes: 

Q Free direct installation of low-cost measures, and 

e Incentives in  the forin of rebates or low interest financing for retrofit measures. 

Residential audit and retrofit program can provide significant savings, but only three of tlie 
organizations with top performing residential portfolios reviewed here had audit and retrofit 
program with impacts. 

Efficiency VT’s Existing Homes program included a variety of retrofit efforts to market-rate 
households and multi-family housing. 

Efficiency VT promoted energy audits with direct install (principally CFLs) and whole house 
retrofits by offering training and marketing to private Home Performance with Energy Star 
contractors. Training support included free advanced training sessions to certified contractors; 
inelltoring to achieve certifications of Building Analyst, Envelope Specialist, and Heat 
Specialist; and quality assurance processes. Marketing support included statewide radio and 
print ads for Home Performance with Energy Star. 

Efficiency VT also provided teclinical support and incentives for energy efficient measures to 
customers with high electric bill who called Efficiency VT for assistance. 

Existing Homes included programs for low-income custoiners, single family and niultifairiily; 
however, the expenditures and impacts for low-income and market-rate activity are reported in 
aggregate. 

In 2007, energy savings of Existing I-Ioines accounted for 3% of Efficiency VT’s total residential 
energy savings at about 16% of Efficiency VT’s total residential electricity DSM costs. 
Iiicentives for Existing Homes composed only 40% of total costs for the program. 

National Grid and Nf3TA.R offered an audit/retrofit program to any residential custoiner, 
Residential Conservation Services (RCS)/MassSAVE, and each utility offered its own 
audit/retrofit program to multifainily customers. 

RCS/Mass SAVE, a state mandated, fuel-blind program under the oversight of tlie MA 
Depai-tinent of Energy Resources, was iinpleineiited by each utility for their respective 
customers. The program offered two tiers of services. Tier One offered low cost education and 
tools for energy efficiency, iiicluding technical information, self-audit tools, onliiie resources, 
and phone support. Tier One participants were screened to determine need for Tier Two 
services. Tier Two offered a Home Energy Assessment (HEA), wliicli included: 1) an audit of 
HVAC, water heating, building envelope, appliances, lighting, and refrigeration; 2) 
recoininendations of energy efficiency measures; and 3) incentives to iinpleirient them, inclLiding 
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financing. Customers who had an I-IEA and installed qualified recoinirieiided ineasiires were 
eligible to apply for the statewide HEAT Loan Program. This provided qualifying customers 
with no-interest or low-interest loans (tip to 3%) for tlie installation of eligible energy efficient 
improvetneiits. Loans up to $IS,000 with t e rm up to seveii years were available. 

National Grid offered its ~nultifamily retrofit program, EiiergyWise, to all customers with electric 
heat and to customers with tion-electric heat who had high electricity coiismptioii. 

Energy Wise offered tlie installation of ligliting measures primarily and other measures as 
deemed appropriate: customers with electric water heaters received hot water ineasures, and 
customers with electric space heat received insulation, tlierinostats, and air sealing. Energy Wise 
also replaced, with a co-payment according to size, refrigerators and freezers that exceeded a 
ininiiiiuiii usage level when monitored during tlie audit. 

NSTAR’s multifaiiiily retrofit program, Residential Multi Family Assessment, offered noli-low 
income customers an energy assessment and education and recoininendation of energy efficiency 
measures. The Residential Multi-Family Assessment also offered free direct installation of low 
cost ineasiires aiid incentives to itistall major ineasures. 

In 2007, for both National Grid and NSTAR, the energy savings of each utility’s two energy 
audit/retrofit programs accounted for about 7% of each utility’s total residential energy savings 
at $0.8S/kWh7 about 30% of each utility’s total residential electricity DSM costs. Cost 
component detail was not available for National Grid or NSTAR. 
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it an 

Residential Incentives Incentives Admin 8, Other Admin & Other Program Total 
Audit and Retrofit Costs as % Costs as % of 
Utility/Agency Program Name _. of Total SlkWh Total $IkWh $/kWli 
Efficiency VT Existing Homes 40% ’ $0.27 60% $0.42 $0.69 

National Grid (MA) Residential Retrofit 1-4 NA NA NA NA 51.03 
National Grid (MA) Residential Retrofit Multifamily NA NA NA NA $0.72 

National Grid (MA) Total NA NA NA NA $0.85 

NSTAR (MA) Residential Retrofit 1-4 NA NA NA NA $1.02 
NSTAR (MA) Residential Retrofit Multifamily NA NA NA NA $0.61 

NSTAR (MA) Total NA NA NA NA $0.86 

Residential 
Audit and Retrofit 

Program’s % of Total Program’s % of Total 
Costs Res DSkl Energy 
($ M Program Name 1- 

UtilityIAgency 
Efficiency W Existing Homes 

National Grid (MA) Residential Retrofit 1-4 $5.1 18% 4.9 3% 
National Grid (MA) Residential Retrofit hMtifamily $4.15 16% 6.4 4% 

National Grid (FAA) Total $9.7 34% 11.4 7% 

NSTAR (MA] Residential Retrofit 14 $3.6 21 % 3.5 5% 
NSTAR (MA) Residential Retrofit Multifamily $1.3 8% 2.1 3% 

NSTAR {MA) Total ‘ $4.9 28%’ 5.7 7% 

’ Expenditures and impacts for Efficiency VT’s Existing Homes include low-income program expenditures and 
costs. 
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New construction programs can provide significant savings to a residential electricity DSM 
portfolio: for organizations reviewed here with top performing residential electricity DSM 
portfolios, savings from new construction programs ranged widely from 1-10% of total 
residential energy savings. New construction programs are key to any residential portfolio, 
because they realize the most cost-effective energy efficiencies in a building at the niost cost- 
effective time to do so, as it is planned and built. 

The new construction programs reviewed here are of tlie top performers in residential energy 
savings: Efficiency VT, National Grid, and NSTAR.* 

Efficiency VT offered a new construction program with Vermont Gas, Verinont Energy Star 
Homes (VESH). Through VESH, Efficiency VT offered Energy Star certification for qualified 
homes, energy code support, plan reviews, technical assistance, site inspections, energy ratings, 
and performance testing. Efficiency VT promoted VESH through direct inailings to builders, 
articles in  local builder publications, workshops at trade conferences, and by providing 
inforinatioii on applicable federal tax credits and current energy code via its website. 

In 2007, VESH accounted for 6% of Efficiency VT’s total residential energy savings at 39% of 
total residential electricity DSM costs; incentives composed only 26% of program costs. 

National Grid and NSTAR sponsored the Energy Star Homes new construction program. ES 
Homes provided iiiceiitives to Iioine buyers and to builders for the design and construction of 
energy efficient single-family and multi-family homes, independelit of heating fiiel. Incentives 
covered HVAC, water heating, appliances, and lighting. ES Homes also provided technical 
assistance and quality assurance inspections. ES Homes offered two participation paths: tlie 
Energy Star path lead to ES home certification, and the Code Pliis path offered a way to receive 
incentives for some efficieiicy ineasiires without requiring ES home certification. 

In 2007, for both National Grid and NSTAR, ES Hoines accounted for 1% of each utility’s total 
residential energy savings at about 6% of each utility’s total residential electricity DSM costs. ES 
Homes costs were $0.8S/kWh for National Grid and $ I  .42/ltWh for NSTAR. Cost component 
detail was not available for National Grid or NSTAR. 

ti MN Power’s Triple E Plus program included a new construction component, an Energy Star builder option 
program, but data on this component were not available. 
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Residential Incentives Incentives Admin & Other Admin 8, Other Program Total 
New Construction Costs as % Costs as % of 
UtilitylAgency Program Name of Total SlkWh Total $IkWh $/kWh 
Efficiency VT New Construction 26% ” $0.21 74% $0.60 $0.81 

National Grid (MA) Residential Lost Opportunity NA NA NA NA $0.85 

NSTAR (MA) Residential Lost Opportunity NA NA NA NA $1.42 

s as a O/O of Total 

Residential 
Pi ew Cons t rLi cti o n Costs Res DSM Energy 
UtilityiiClgency Program Name (SrVl) Costs Savings 

Program’s 5% of Total Program’s % of Total 

Efficiency VT N ew Go n s t ruc t i o n $2.6 39% 3.3 

National Grid [MA) Residential Lost Opportunity $1.3 5% I .5 

N3TA.R (MA) Residential Lost Opportunity $1.2 7% 0.9 1% 
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Low iiicoine programs can provide significant savings to a residential electricity DSM portfolio: 
for organizations reviewed here with top performing residential electricity DSM portfolios, 
savings from low income prograins ranged from about 4-1 6% of total residential eiiergy savings. 
Low iiicoine prograins are typically promoted and delivered by community organizations and 
jointly funded with federal, state, and/or other utilities. Low income prograins are key because, 
with proper incentives, they can realize efficiencies that otherwise would remain untapped due to 
owliedtenant split incentives. 

The low income programs reviewed here are of the top performers in residential energy savings: 
Efficiency ME, MN Power, National Grid (MA), aiid NSTAR (MA). 

E offered several low income prograins to households with income levels at or 
below 150% of the poverty line: Low Income CFL,, Low Iiicoine Appliance Replacement, and 
Operation Keep Me Warin. The Low h o m e  CFL program, iinpleinented by Maine’s local 
lio~ising and service agencies, Residential Initiative for Maine, distributed or directly installed 
CFLs into rental facilities where the tenants paid the utilities. 

L,ow Income Appliance Replaceinent leveraged the infrastructure of the existing federally funded 
weatherization programming, iinpleinented by MaiiieHorising and Maine’s Coininunity Action 
Prograins (CAPS), to replace refrigerators aiid freezers identified by certified auditors at low 
administrative costs. This program also involved direct installation of CFLs in high use 
applications. 

Efficieiicy ME also provided CFLs to homes that participated in a weatherization event, 
iinpleineiited with tlie State Planiiiiig Office, Maim Office of Energy Independence and Security, 
and MaineHousiiig, in which volunteers directly installed low-cost efficiency measures to 
qualifying homes. 

I n  2007, Efficiency ME’s low income prograins accounted for about 8% of Efficiency ME’s total 
residential energy savings at 42% of the utility’s total residential electricity DSM costs; costs for 
the program, at $0.S4/ItWh7 are reasonable. Efficiency ME’s partnerships afforded very low 
administrative costs, $0.04/kW1i7 and incentives composed 93% of total program costs. 

MN Power’s low incoine program, Energy Partners, offered eiiergy audits and installation of 
efficiency ineasures to qualifying households (low iiicoine status, single-family home or in two- 
to four-unit dwelling, and responsible for bills) at little or no cost to participants. MN Power 
promoted the program through several cominunity-wide energy expos, Coininunity Action 
Agencies, aiid other community organizations and encouraged participation froin households that 
traditionally have not participated in low income prograins (worlting poor and those unaware of 
the program). Services included: 1) in-home audits with blower door aiialysis, caullting, and 
weather stripping; 2) installation of low-cost measures, such as low-flow showerheads, faucet 
aerators, pipe wrap, aiid water heater blankets; and 3) replaceinent of qualifying water heaters 
aiid refrigerators. 
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MN Power’s low income prograinming also included site-specific efficiency events for multi- 
family dwellings where MN Power offered energy efficiency ENERGY STAR lamps and CFLs, 
funding for coiniiioii area lighting upgrades, aiid replacement of qualifying refrigerators. 

111 2007, MN Power’s Energy Partners program accounted for about 16% of MN Power’s total 
residential energy savings at 22% of tlie utility’s total residential electricity DSM costs; costs for 
the program, at $0.24/ItWh, are very reasonable. Inceiitives composed 73% of total program 
costs. 

National Grid offered three low iiicoine programs: Low Iiicoine ES Homes, Appliance 
Manageinelit Prograin, and Low Income EnergyW ise. Programs served custoiners having 60% 
or less of the inediaii income or were eligible for LIHEAP. 

Low Income ES Homes was inanaged under the non-low iiicoine iiew coiistriictioii program with 
10% of total new coiistriictioii program budget targeted to low iiicoine. Programming for Low 
Iiicome ES Homes was essentially the same as tlie iion-low income program, but included 
additional incentives for low-income developers and marltetiiig that coordinated with coininunity 
agencies. 

Appliance Manageinelit served low iiicoine qualifying custoiners who had baseload consumption 
levels over 10 ltWIi/day. Tlie program offered education 011 appliance efficiency; appliance 
audits; and direct iiistallation of ineastires including weatherization, heating system 
replacemeiits, and water heating measures. 

Low Income EiiergyWise was siinilar to the non-low income Energy Wise program, except it 
offered qualifying refrigerator and freezer replacements with no co-payments. Tlie program also 
included direct installation of weatherization and water Iieating measures. 

In 2007, National Grid’s three low iiicoine program accounted for about 5% of NSTAR’s total 
residential energy savings at about 30% of tlie utility’s total residential electricity DSM costs. 
Costs for tlie program, at $lfl3/ltWh, are high among the best practice low income programs. 
Cost coinponent detail was not available. 

NSTAR also offered thee  low incoine programs: Low Iiicoine New Construction, Low Income 
Single-Family, and Low Iiicoine Multi-Family. 

Low Iiicoine New Constructioii program was for new buildings aiid major renovations of 
buildings with at least 50% low income residents (i.e., residents having 60% or less of the 
median income) and for single-family hoines for low income custoiners (as with Habitat for 
Humanity). The program coordinated with NSTAR’s standard residential new construction 
program, ES Homes, and covered building envelope, insulation, wiiidows, HVAC, appliances, 
water heating, lighting aiid best practice construction techniques to Ininiinize leakage, 
infiltration, aiid lieat loss. 

Low Iiicoine Single-Family and Low Income Multi-Family delivered energy efficient products 
and irieasures directly into hoines, iiicludiiig weatherization measures, lighting, and appliances. 
The programs also included non-energy benefits like improved comfort. The Single-Family 
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program was for low iiicoine customers living in one to four unit dwellings. The Multi-Fainily 
program was for custoiners in buildings with at least 50% low iiicoine residents. 

In 2007, NSTAR’s three low incoine program accounted for about 4% of NSTAR’s total 
residential energy savings at about 23% of the utility’s total residential electricity DSM costs. 
Costs for the prograin, at $1.39/ltWh, are the highest among the best practice low iiicoine 
programs. Cost coiiipoiient detail was iiot available. 

porrent for Low 

Residential Program Name Incentives Incentives Admin & Other Admin & Other Program Total 
Low Income Costs as % Costs as % of 
Utility/Agency of Total $/kwh Total SlkWli $/kwh 
Efficiency ME Low Income 93% $0.50 7% $0.04 $0.54 

[liN Power Energy Partners 73%p $0.18 27% $0.07 $0.24 

National Grid (MA) Lost Opportunity, Low-Income NA NA NA NA $1.25 

National Grid (MA) Low-Income Retrofit Multifamily NA NA NA NA $0.84 
National Grid (MA) Total NA NA NA NA $1.13 

NSTAR (MA) Lost Opportunity, Low-Income NA NA NA NA $5.02 
NSTAR (MA) Low Income Retrofit 14 NA NA NA NA $1.49 
NSTAR (MA) Low-Income Retrofit Multifamily NA NA NA NA $0.88 
MSTAR (MA) MSTAR (MA) Total NA NA NA NA $1.39 

National Grid (MA) Low Income Retrofit 1-4 NA NA NA NA $1.47 

Program’s ?h ofTotal Program’s % ofTotal 
Cos$ ResDSM Enery Re; 1 Residential Program Name 

Low Income 
Utility/Agency -- Costs Savin s Ener 
Efficiencv ME Low Income $2.1 42% 4.0 8% 

MN Power 

National Grid (MA) 
National Grid (MA) 
National Grid (MA) 

PISTAR (MA) 
NSTAR (MA) 

Energy Partners $0.4 2.2% 1.5 I 6% 

Lost Opportunity, Low-Income $0.2 1% 0.1 <1% 
Low Income Retrofit 14 $4.9 17% 3.3 2% 
Low-Income Retrofit Multifamily $3.4 12% 4.1 3% 

National Grid (MA) Total $8.5 30% 7.5 5% 

Lost Opportunity, Low-Income $0.4 2% 0.1 4 %  
Low Income Retrofit 14 $2.8 16% 1.9 2% 

NSTAR (MA) Low-Income Retrofit blultifamily $0.8 5% 0.9 1 %l 

NSTAR [MA) NSTAR (MA) Total $4.0 23% 2.9 4% 
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Residential demand response (DR) programs are typically coinprised of incentives for direct load control 
of central air conditioning systems, but DR prograins may also include direct load control of other 
appliances iiicluding water heaters aiid pool pumps. 

DR programs in tlie residential sector can provide significant peal< demand savings at very low costs. A 
best practice residential DR program that demonstrates tliis is Xcel Energy (MN)’s, wliicli achieved 77% 
of Xcel Energy’s total residential electricity DSM peak demand savings at $298/kW, 58% of its total 
residentid electricity DSM costs. 

Tlie deinand response program reviewed here are those of top performers i n  residential electricity DSM 
that had DR program: Interstate P&L (IA), Xcel Energy (CO), and Xcel Energy (MN).” 

Interstate P&E (1A)’s demand response program, Appliaiice Cycling program, offered incentives for 
direct load control of customers’ air conditioner compressor and/or water heater. Participants agreed to 
tlie direct cycling off of their appliance eveiy other 15-minute period from 1 p.m. to 7 p.m. on days when 
weat1ier.com forecasted temperatures exceeding each regional zoiie’s tliresliold temperature (e.g., 94F for 
tlie Soutliern zone). Switches were controlled over FM radio, but in 2006, Interstate P&L began 
converting the control teclinology to Canon paging. Interstate P&L (IA) promoted the program via bill 
inserts and direct mail. 

I n  2007, IPL (1A)’s Appliance Cycling program’s incremental savings, 1 .O MW, coinposed about 7% of 
Interstate P&.L (1A)’s total residential electricity DSM peak demand savings at $477/kW, about 4% of tlie 
utility’s total residential electricity DSM costs. 

MidAmerican (1A)’s offered owner-occupiers of single-family homes incentives for direct load control 
of their central air conditioiier or air source heat pump. Tlie switch, controlled by FM radio or pager (for 
all new installs), cycled off only tlie system’s compressor and not the fan. Participants received $40 bill 
credits their first year aiid $30 thereafter. MidAmerican (IA) promoted SuininerSaver by direct mailing a 
brochure with a postage paid response card in January and February; MidAinerican (IA) minimized 
attrition by transience by following lip with participating customers that moved into a non-controlled 
home and enrolling by default any new owner of a controlled Iiome. 

In 2007, SuiniiierSaver cycled four days with a total peak demand savings capacity of 52 MW. 
Increniental peak demand savings for SiiinnierSaver in 2007,2.2 MW, coinposed 8% of MidAmerican 
(1A)’s total residential peak deinand savings at $645/kW, 16% of tlie utility’s total resirlential electricity 
DSM costs. 

Xcel Energy (C0)’s Saver’s Switch program offered customers a $2.5 annual credit for direct load 
control of their air conditioners. A control signal interrupted the air conditioning load during peak 
periods, typically between 2 p.m. and 7 p.m. I n  2004, tlie program began deploying switches with 
varying load control strategies that used an adaptive algorithm to learn the air conditioner’s operation 
pattern in order to achieve a 50% reduction in load. 

This section is included even though APCo West Virginia is winter peaking, because there is still a significant 
sutnnier peak and APCo West Virginia niay wish to consider suinnier demand response programs, as well as winter 
programs. 
l o  All of these IOUs were sLtniiner peaking in 2007. 
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In 2007, Xcel Energy (C0)’s Saver’s Switch program’s incremental savings, 16.5 MW, coinposed 66% 
of the utility’s total residential electricity DSM peak demand savings at only $378/kW, accounting for 
about 80% of Xcel Energy ((20)’s total residential electricity DSM costs. 

Xcel Energy (MN)’s Saver’s Switch prograrn offered ciistoiners iiiceiitives for direct load control of their 
central air conditioner and water heater. Central air conditioners were cycled off wlieii pre-determined 
thresholds were met; water heaters were cycled off for up to five hours. Participants received 1.5% 
monthly bill credit June to September for AC control and an additional 2% monthly bill credit year-round 
for water heater control. From Saver’s Switch’s inception in 1990 to 2007, the niiinber of cycling days 
averaged 10-1 5 days per simmer. Xcel Energy’s survey indicated a high level of customer satisfaction 
and 110 difference in comfort between control periods and non-control periods. Xcel Energy (MN) 
promoted Saver’s Switch via direct mail, bill inserts, newsletters, call campaigns, and website. 

I n  2007, Saver’s Switcli’s incremental peak demand savings, 24 MW, coinposed ’77% of Xcel Energy 
(MN)’s total residential electricity DSM peak demand savings at only $298/kW, accounting for about 
60% of the utility’s total residential electricity DSM costs. 
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Winter direct load control (DLC) prograins can provide significant reduction to winter peak deinaiid (for 
territories with winter or twin peak demand). However, winter residential deinaiid response program are 
relatively rare, and none of the top perforiners in residential DSM reviewed here offered winter DLC 
programs (all were siiiiiiner peaking in 2007). But information of winter DLC program of other 
organizations was available.' ' 
Hawaiian Electric Company (HECO), with twin peak deinaiid, offered the Energy Scout program which 
paged water heater switches oii and off. The switch also automatically shut off the water heater when it 
detected frequency reduction. HECO found high customer satisfaction and a low dropout rate, less than 
1% annualIy. hi 2006, their cziiizzilnfive installations totaled 13,000, reducing 9 MW of peak (.76% of 
their overall 2006 winter peak, 1,192 MW); their first cost was $250/participant, averaging 
0.7kW/participant at the cost of $360/kW. 

Otter Tail (MN), with winter peak deinaiid, offered a program that radio-controlled multiple end-uses 
tlirough one switch: space heating, water heating, and clothes dryers. Participants paid for switch and 
installation, $500-800, at once or through a lease, and saved about $300/year. I n  recent years, Otter Tail 
(MN) controlled 300-400 hours per year which has been a sowce of dissatisfaction for long-time 
participants who were on the program when Otter Tail (MN) controlled only about 20 homs/year. 111 
2006, their cz~n~trlntive installations totaled 7,000, reducing 12 MW of peak (1.8% of their overall 2006 
peak, 680MW); their first cost was $6SS/participant, averaging 1.7kW/participant at the cost of $38S/kW. 

' 'Icomol- (2006). 
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This Appendix describes the DSM measures analyzed for this study and tlie inetliods used to estimate 
savings. Residential and Non-Residential measures were analyzed along parallel traclts with similar 
methods and outputs. This section contains common eleinents of tlie aiialysis and subsequent sections 
discuss tlie non-residential and residential ineasures and analysis methods in more detail. 

The measure characterizations for all sectors include the following paraineters: 

* Measure Description - Provides a brief description of tlie efficiency measirre being 
characterized. 

Baseliiie Descriptioit - Provides a description of the assiirned baseline technology for the 
ineasLire characterization. 

DSM Measure Descriptioiz - Provides a description of tlie assunied efficient technology 
implemented in place of tlie baseline technology. 

Nornzalizatioii Unit - Defines how savings and cost values are reported on a per uiiit basis. 

Effective UsefidLifie - Defines tlie number of years tile efficient technology is expected to last, 
based 011 average residential usage. Values primarily sourced from DEER 2008 updates. 

Eiiergji Saviiigs (It Wh) - Provides tlie energy savings for each ineasure in iiiiits of Itilowatt-hours 
per year. For the residential sector results are for tlie heating types (Gas Furiiace, Electric 
Resistance, Heat Piimp) and for the building types (Single Family New, Single Family Existing, 
Multi Family, Mobile Home) in spreadsheet tabs. For tlie coininercial and industrial sectors 
results are presented for gas and electric heating (lieat pump assumed) and by segment 011 a single 
tab. All savings estimates are “generator” savings including loss factors provided by APCo. 

Denimid Savings (liw - Provides tlie coincident demand savings for each ineasure in  units of 
kilowatts per year. For the residential sector results are for the heating types (Gas Fiiriiace, 
Electric Resistance, tfeat Pump) and for the building types (Single Family New, Single Family 
Existing, Multi Family, Mobile Home) in spreadsheet tabs. For tlie coininercial and industrial 
sectors results are presented for gas and electric heating (heat pump assumed) and by segment on 
a single tab. A11 savings estimates are “generator” savings including loss factors provided by 
APCo. It is assumed that system peak across all regioiis/utilities is 7:OO-8:OO am. on a winter 
weekday. 

Ziicreinental Cost Data - Siiininit Blue researched material and labor costs for each measure and 
calcirlated increiiiental costs for the following applications: 

e 

0 

e 

*3 

0 

e 

o New/ROB - The increinental costs for new constriiction and replace on burnout (ROB) 
applications only accoiint for inaterial costs. This assiiines that tlie labor costs for tlie 
baseline and ineasiire technology are equivalent. 

Retrofit - The incremental costs for retrofit applications accounts for tlie increinental 
material cost as well as the labor cost for the efficient technology. 

The costs for each ineasure are ad,justed for regional cost differences. Adjustinents were made 
iisiiig multipliers for niaterial and labor sourced from DEER 2008 and RS Means Cost Worlts 
2008. 

o 

The measures selected for analysis are based 011 the experience of Suininit Blue professioiials to balance 
tlie need for thoroughness in examining tlie “ineasure iiniverse” and the need for tiinely coinpletion of our 
analysis within tlie project budget. The analyzed measures frequently pass various B/C tests in other areas 
and are widespread in their potential application, thus gariiering a large portion of the conservation 
potential. 
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[Spreadslieet 1sorkbooks for APCo- West Virginia acconzpaiiy this dociiiiieiitatiori~ C&I ineastires are 
available specifically for APCo- West Virginia. Residential ~iieaszires for all five AEP retail conipnriies 
including APCo- West Virginia are aggregated iri one spreadsheet Ivorkbook with a sepal-ate tab specifk 
to each xsidential segment n i d  a retail c o n p n y  selection ficrxtiori on the {Data Tables -MASTER) tab. 
Selected data in these spreadssheets are also integrated in the text below in retail coinpaiiy specific 
reports.] 

Residential ineasiire analysis for each service territory was modeled for four lioiising types: iiew and 
existing single family homes, multi-family homes, and mobile homes. Savings for each housing type were 
evaluated for tliree HVAC systems: gas funiace/AC, electric resistance/AC, and air source heat pump. As 
in the commercial ineasiire analysis, a combination of DOE2 simulations, engineering calculations, and 
secondary resources were used to estimate iiieasiire savings. 

In order to calciilate savings for weatlier-dependent ineasiires (grouped as “HVAC and Shell” and 
“Energy Star Hoiiies” in tlie reporting document), building energy sirnulation models were created using 
eQrtest. Within each utility, Summit Blue created four aggregate calibrated buildings, each with tliree 
heating types. These homes were created based on tlie Building America Benchmarl< (BABM), plus 
Summit Blue engineering judgment. Tlie homes were then calibrated to aniiual elid iise coiisuiiiptioii data 
for each of tliree building types generated using tlie same methodology as tlie Market Profiles, which 
coinbines RASS data, monthly consumption data, and BABM assninptions to estimate annual end uses. 

Noii- Weather Deperideiit Meastcres 

Lighting, appliances, liot water, and “other” measures are evaluated using engineering calculations and 
secondary research. I n  addition, the eQuest simulations for weatlier-dependent ineasiires are used to 
calculate HVAC interaction factors for lighting and appliances. Lighting estimates are primarily based on 
differences in iiistalled lamp wattage a id  residential usage patterns combined with previously ine~itioned 
HVAC interactive effects. Savings for appliances are based on secondary sources, such as Energy Star 
calculators and commercial product reports. Domestic liot water usage is estiniated with BABM equations 
based oii tlie iiiiinber of bedrooms for a given home. Savings for each service territory vary based on 
water main’s temperatures estimated from ASHRAE cliinate data. 

Tlie following lighting ineasiires are often part of iitilities’ prescriptive residential lighting energy 
efficiency programs. Measure costs and measure lives are based on the California DEER database. Costs 
are adjusted to tlie APCo Retail company area by regional cost factors from RSMeam Cost Data. Table 
D- 1 presents tlie measures for tlie example of existing single family homes. Similar information is 
provided for iiew construction single family, multi-family, and mobile home segments in an electronic 
appendix. 

Compact Fluoresceiit Laiiip - Screw-In and Hard- Wired Fixtures 

Coinpact fluorescent lamps (CFLs) are tlie most coininon alternatives to standard incandescent 
lamps. CFLs are generally about four times as efficient as iiicandescent lamps and last about ten 
times as long. CFLs can either be screw-in replacements for iiicandescent lamps or plug-in lamps 

_ _ ~ ~  
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in fixtures specifically designed around CFL technology. Savings are deterinined by subtracting 
the input CFL Wattage from the lamp or fixture Wattage of the incandescent lamps they are 
replacing. The measure life for a indoor CFL is based on standard residential usage and estimated 
at six years. CJsage is slightly less for outdoor applications, with an estimated lifetime of eight 
years. 

Lighting systems are designed assuming no contribution froin ambient daylight. I n  apartment 
coiiiinoii areas where daylight is available, artificial light maybe uiinecessary and possibly 
detrimental to occupant comfort. Daylight sensors measure the contribution of ambient daylight 
and either turn-off or dim the lamps of the artificial lighting system. Savings are sourced froin 
previous analysis conducted by Summit Blue. 

Occiipaiicy sensors automatically turn off the lights in a room or ail area when the area is 
iinoccupied. Occupancy sensors are an alternative to standard wall mouiited onhff lighting 
switches. Savings are sourced fiom previous analysis conducted by Suininit Blue. 

LED Exit Si,qm 

L,ED exit signs are among the most efficient types of exit signs on the market. A single lainp 
geiierally draws about two to three watts of power, compared to 20 Watts or inore for CFLs, or 2.5 
Watls or inore for incandescent exit signs. The analysis assiiines conservative savings based on a 
two-lamp CFL exit sign retrofitted with a two lamp LED exit sign. 

LED Night Linhts 

LED night liglits are highly efficient, ofteii coiisuming less that 1 Watt of power. This analysis 
retrofits a 7W incandescent bulb with a 1 W LED night light and assiiines eight hours of operation 
per day. 

LED Holiday Lights 

LED holiday lights have a number of advantages over standard incandescent lights. An LED C7 
bulb consuines 0.08W coinpared to 0.48W for a comparable incandescent. I n  addition, the 
lifetime of an LED bulb is rated at 100,000 hours for indoor use, and 50,000 hours for outdoor 
me. This analysis asswnes a string of 300 lights, operated for five hours per day for 30 days 
annual 1 y . 
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Hot water savings can occur through reducing the amount of hot water consiiined or by improving the 
efficiency of the water Iieatiiig/storage/distribution process. Total liot water energy w e  is based on 
Baseline Market Profiles described in the prior section of this report. Table D-2 presents the ineastires for 
the example of existing single family homes. Siinilar information is provided for new construction single 
faniily, multi-family, and mobile home segments in ai1 electronic appendix. 

Efficient Water Heaters 

Traditioiial electric water heaters have an overall efficiency of about 90% including standby and 
distribution losses. High efficiency wits  achieve 9.5% efficiency with improved insulation and 
heat traps that minimize convection into under iiisulated distribution pipes. The savings estimate 
for the high-efficiency Litlit is calculated froin the total hot water energy use and the unit 
efficiencies. Base case gas and electric energy factors/efficiencies are assiiined to be 0.6 and 0.86 
respectively, with efficient cases of 0.63 and 0.93. 

Low Flow Sliowerhends 

Low flow showerheads use an orifice plate inside the fixture to restrict the water flow to a 
maximuin 2.5 gallons per minute versm a 3.5 gallon per minute permitted with standard new 
showerheads. Water flow from older showerheads typically exceeds 5.0 gallons per minute. 
Engineering irietliods were used to estimate savings between the 1.5 and 2.5 gpin showerlieads 
assuming baseline consumption sourced from BABM. 

Faucet Aerators 

Faucet aerators introduce air into the water as it leaves the faucet. The result is perceived fill1 flow 
at a much reduced actual flow rate. We estiinated that a faucet aerator reduces flow from four 
gallons per minute to I .5 gallon per minute wing baseline coiisnmption sourced fkoin BABM. 

Hot Water. Pipe Iiisidatiori 

Pre-formed segments of foam insulation are placed around hot water distribution pipes to 
minimize lieat loss. Wliile useful for the entire length of hot water piping, it is most cost-effective 
in the first five to ten feet of pipe extending from the hot water heater. Engiiieering estimates of 
steady state heat loss fiom the pipes to conditioned indoor air were used to estimate savings. 

Hot Water Tank Iiwlalion 

The addition of a liot water heater blanket minimizes standby tank losses by insulating the tank. 
Estimates are based on a SO gallon tank retrofitted with an R-13 blanltet. Baseline water 
consumption is based on the BABM. 

Drain Water Heat Recovery 

These system recover some of the heat from drain pipe hot water. Savings were based 011 LIS 
Department of Energy information and inaiiufacturer case studies. Eiigiiieering calculatioiis based 
011 the effectiveness of an average of six coininercially-available drain water heat recovery 
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systems were used to estimate savings. Water consumptions is based on residential usage for 
showers and sinks sourced from the BABM. 

Eiiergy Star Clotlies Washers 

Energy Star clothes washers must exceed the inininiuin energy efficiency standards by at feast 
37% and, since January 1 , 2007, meet water efficiency criteria. The federal standard sets the 
minilnuin Modified Energy Factor (MEF) at 1.26, Energy Star sets the minimum MEF at 1.72 
with a maxiinuiii water factor of 8.0. Savings is not cliinate dependent and is based on DEER 
estimates. Estimates were calculated for Tier I ,  2, and 3 clothes washers with MEF ratings of 
1.8,2.0, and 2.2, respectively. Baseline coilsimption is based 011 BABM. 

E m r m  Star Dislzwashers 

Energy Star dishwashers IiiList exceed minilnuin energy efficiency standards by at least 41 %. 
Energy Star, since January 1 , 2007, requires a ininiiniiin Energy Factor (EF) of .65 for standard 
models and .88 for conipact inodels. Savings is not climate dependent and is based on Energy 
Star est ha tes .  
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E 

HVAC savings can occur through reducing tlie amount of lieating/cooling reqiiired by improving the 
building shell and setting back thermostat settings or by improving the efficiency of the equipment and/or 
distribution process. 

Since I-IVAC savings are climate dependent, most of the savings for the following ineasures were 
determined by modifying the baseline simulation model first to reflect the less efficient option then to 
reflect the iniproved efficiency measure. Savings are calculated as the differelice between the two. 
Incremental costs are mostly based on the DEER database adjusted with “location factors” to reflect 
APCo service area labor and/or equipinelit costs.I2 Where measures can be purchased from iiatioiial 
retailers, such as room air conditioners, the retailer prices are the basis of incremental costs. Table D-3 
presents the ineasures for the exaiiiple of existing single faiiiily homes. Similar information is provided 
for new construction single family, multi-family, and mobile home segments in an electronic appendix. 

Eiier.jp Star. Residential Rooin Air Coiditioiwrs 

Energy Star rooin air conditioners must be at least 10% more efficient than standard U.S. models 
which are defined as units with a minimuin EER rating of 9.4-1 0.8 depending upon the size and 
type of tlie iinit.13 Minimum efficiency staiidards for room air conditioners range from 8.5 EER to 
9.8 EER depending on the unit size and type. Savings is deteriiiined by simulation models 
improving equipment from 9.5 to 10.7 EER. 

Eiiergv Star Residential Air. Source Heat Pimps 

Energy Star air source heat pumps are units with minimum ratings of 14 SEER, EER ratings of 
11 .0-11.5, and heating system perforinatice factors of 8.0-8.2 or higher.’4 Since 2006, minimum 
efficiency standards for heat pumps are 13 SEER and 7.7 HSPF. Savings is determined by 
modeling. 

High Efficiencv Central Air. Condifioiiiiig 

Since 2006, the minimum efficiency standard for central air conditioners is 13 SEER. More 
efficient models are available in the market. Savings is determined by modeling SEER I4 
equipinelit versus the minimum efficiency. 

HVAC Diagiiostic Repair, Testing, and Mairiteiiwce 

Many residential and coininercial HVAC systems are not operating as efficiently as possible due 
to inadequate maintenance. This package of services includes ensuring proper refrigerant charge, 
lubrication, cleanliness, and fan operation. The savings estimate assumes that the tune-up 
improves efficiency by 10% which is consistent with refrigerant over-charge and undercharge 
savings. 

I’ RS A4eaiis Adechariicnl Cost Dntnboolc, 2006. 
l 3  See LJS DOE Energy Star web site: l~tt~://www.e~ier~ystar.oov/i~idex.c~~~?c=roomac.pr room ac 

/bid. 
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HVAC Diicf Sealing, Opera1 ions, and Mninteiiaiice 

Many HVAC ducts are not sealed well and leak conditioned air into conditioned and 
unconditioned spaces such as basements and attics failing to properly deliver heating aiid cooling 
to the occupied areas of tlie home. Duct sealing reduces such heat loss and reduces fan power. 
Savings estimates are determined by modeling well sealed ductwork vs. systems with typical 
leakage, about 5%. 

Ceiling Insula f ioii 

Ceiling iiisulation includes both insulating uninsulated arid under-insulated roof areas. Savings 
are calculated from siinulatioiis replacing R- I9 with R.-38. 

Wall Iiistrlafioii 

Wall insulation is most cost-effective when insulating un-insulated wall areas. Savings are 
determined froin simulations replacing R-4 insidation with R- 1 1 . 

Eficienl Windows 

Efficient windows are generally considered to be either triple paned windows, windows with a 
radiant barrier to reflect heat back into the conditioned space, or windows with low “shading 
coefficients.” Reducing the shading coefficients of glass will reduce tlie amount of solar heat gain 
into tlie building. This reduced solar gain will decrease the cooling load for tlie building but may 
increase tlie heating load.” On tlie other Iiand, these windows usiially have a higher R-value than 
tlie windows tliey replace, thus heating energy can decrease. Savings are determined from 
modeling tlie replaceiiient of baseline windows with a U-Value of 0.65 aiid Solar Heat Gain 
Coefficient (SHGC) of 0.62 with windows with a U-value of 0.35 and a SNGC of 0.55. 

Compreheizsive Shell Air Senliizq 

This measure includes caulking, weather stripping, and sealing other visible cracks and 
penetrations in the building shell. Practically speaking, a house should be able to breathe to purge 
contaminants, so a lower limit of 0.35 air-changes per how (ACH) is advised without tlie addition 
of ineclianical ventilation. Savings is determined for two levels of sealing by modeling a base 
case of 0.6ACH and efficient cases of 0.5 ACH versus 0.35 ACH. 

Grotmd Source Heat Puiiips 

Ground soiirce heat puinps use tlie ground instead ofthe air as their tlieriiial source and sink. 
Ground teiiiperatures are much inore even over tlie course of the year, so ground source heat 
puinys can operate much inore efficiently than air source heat puinps during the hottest and 
coldest parts of tlie year. Savings are determined by siinulatiiig a 4.6 COP ground soiirce heat 
piimp against a standard SEER 13 air soiirce heat pump. 

Itron: 200.5, op cif , p. 7-1 7 15 
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Minimum refrigerator and freezer efficiency has progressed substantially in tlie past 20 years, with older 
units consuming at least twice as much energy as a coinparable new machine. Table D-4 presents tlie 
ineasiires for the example of existing single fainily homes. Similar information is provided for new 
construction single family, multi-family and mobile lioine segineiits in  an electronic appendix. 

Energv Star Refi-igerators and Freezers 

Energy Star refrigerators must exceed current federal energy efficiency standards by at least 15% 
for full-size iiiiits, and 20% for coinpact size iinits. I‘ Energy Star freezers inirst exceed ininimtrm 
energy efficiency standards by at least 10% for fiill4zed units and 20% for compact units. 

Reiiiove Secondurv Re fi-igeratoia and Freezers 

Second refrigerators and freezers that customers own are often older and less efficient appliances. 
For example, the most common refrigerator sold in 1990 used between 60-70 kWli per cubic foot, 
compared to 2003, when tlie most coininoii refrigerator sold used less tlian 30 kWh per cubic 
f00t.l~ According to the appliance saturation survey, 39% of liouseliolds in the Nebraska Public 
Power District territory region have more than one refrigerator. 

Power strips with occupancy sensors have several inputs that are controlled by an associated 
occupancy sensor and some that are not controlled. I n  an office environinent, a computer could be 
plugged into an uncontrolled input and a monitor and task lamp could be plugged into tlie sensor 
controlled inputs. 

Variable Speed Drive Pool Pamzps 

This replaces a standard efficiency (84.7%) single speed pool pump and motor with a new high 
efficiency (90%) variable speed pump and motor. Savings are sourced using tlie tlie Peiitair Pool 
Pump Energy Savings Calciilator.’* This assumes operation for 3.6 hours and ten hours, with load 
factors of one and 0.36 for tlie base and efficient cases respectively. 

As part of the analysis, eQuest siinulations were used to determine energy and deinaiid savings for 
ENERGY STAR Iioines. Baseline models constructed for weatlier-dependent measures were modified to 
estimate savings on two tiers. The first tier consists of 40% reduction of lighting power density, 
infiltratioii reduction to 0.35 ACH, R38 roof insulatioii, window upgrades, and R19 wall insulation. Tier 2 
homes employ tlie previous ineasures as well as a higher efficiency HVAC system. Costs were sourced 
from DEER 2008 data. 

See Energy Star web site: http://www.eiiergystar.gov/index.cfin?c=refrig.pr-refrigerators. 
Natural Resources Canada, “Energy Consumption of Major Household Appliances Shipped iii Canada, Trends for 

1990-2003 ,” (NRCAN, Gatineau, QC, December 2005) p.8. U.S. and Canadian efficiency standards and availability 
very similar; therefore, we conclude that the old equipment stock that would be removed is similar as well. 
Is Iittp://www.pentairpooI.com/pooIgutnp_calc/iiidex.litiii 
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Deinand response in the residential sector is typically in the form of direct load control (DLC) where the 
utility has direct communicatioii with a controller at the customer’s site. The controller might be an odoff 
switch or a thermostat. Through the controller the utility can cause equipment to cycle or change setpoints 
iii a iiianiier to reduce system peak loads. Different degrees of control are possible with trade-offs 
between aggressive control to maximize kW savings and customer satisfaction and acceptance. For this 
analysis, Summit Blue assumed fairly conservative SO% cycling with eqiiipment changing state every 15 
minutes and no energy savings. Since APCo-West Virginia might want to limit demand during the winter 
with its system peak or during the siiminer with its generation pool peak, both heating and cooling loads 
are considered. Morning winter system peak has large components of space heal, as residences warm after 
night setbacks, and water heating as domestic hot water systems recover from heavy iiioriiing usage for 
showers. Suinmer peak is mostly driven by space cooling loads. 

Savings and costs were sourced from other utility DLC programs evaluated by Summit Blue. 

Water Heater Control 

In at1 electric water heater, there are frequently two heating eleineiits. Generally the bottom 
element does most of the heating as the convective flows inside the tank and the tank inlet 
concentrates cooler water at the bottom of the tank. The upper element is energized during peak 
hot water demand so that cold water is not delivered to the load as the tank reservoir is used. Hot 
Water DLC coiitroIs the bottom element so that the tank does not recover from iisage during peak 
hours, but permits the upper eleineiit to operate as needed so the custoiner retains hot water 
service, if needed. 

During suininer peaks, AC-DLC controls the compressol./condeiiser sections of the air- 
conditioning system. The indoor fan is permitted to riiii during the control period to maintain 
airflow and to extract residual cooling energy from the coils. Control can be accomplished with a 
thermostat and supervisory changes to the therniostat settings or via cycling controls of the 
equipment. 

Space Heat Con fro1 

During winter peaks, the controls affect the electric resistance heating elements inside electric 
fiiriiaces and/or heat-pumps. Since winter control events are expected to occur at cold outdoor 
teiiiperatures when the heat piiinp refrigerant cycle is not effective, fiiriiaces and heat piimps are 
treated equivalently. The indoor fan is perinitted to rim during the control period to maintain 
airflow and to extract residual heating energy froin the coils. Control can be accomplished with a 
thermostat and supervisory changes to the thermostat settings or via cycling controls of the 
equipment. 

Both summer- and winter-based measures are noted here given that APCo West Virginia has significant peaks in 
both seasons. 
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eQUEST (DOE-2.2 engine) simulations based on the market protiles described in tlie previous 
section. http://www.doeZ.coiii/equest/. 

Advance Traiisfoi mer 1 catalog litt~://~~~.advaiicetraii~for~iier.corn/resources/literat~~re.is~, 
2008. 

California Database for Energy Efficient Resources (DEER), 2004-2005 version 2.0 1. 
littp://www.ener~~.ca.aov/deer/ cost and savings estimates. 

California Database for Energy Efficient Resources (DEER), 2008 update. Unpublished data. 
Cost and savings estimates. 

Miiiiiesota Deemed Savings Database, unpublished data. 

Michigan Deeined Savings Database, iiiipitblished data. 

RS Means &fechaiiical Cost Data, 2005. 

2 0 07 ASH RA E F wid ain en t al s H aiidb ook , HVA C applications. 

Xcel Energy - MN, Conservafiori Ii~iproveiiiei7I Plan 2007-2009, July 2006. 

This section describes the non-residential energy efficiency measures analyzed for this study and the 
methods used to estimate savings. The section is organized by major end-uses such as lighting, heating, 
ventilation and air-conditioning (HVAC), and refiigeration. This section focuses on prescriptive 
measures, which are generally straight-forward ineastires that have largely uniforni energy and peak 
demand savings on a per iunit basis from application to application. However, even prescriptive measures’ 
savings will have some variability, depending on the specific application and baseline equipment 
repi aced. 

Summit Blue chose to represent the coiniiiercial sector with tliree segiiieiits: office buildings, retail, and 
restaurants. These three segments include a significant portion of the caininercial floor area and 
consiunption (see Market Profile) and diverse energy end-uses. 

Savings estiinates are based on secoiidary resources, such as evaluations and deemed savings estimates 
fioin otherjurisdictions (CA, MN, and MI) and engineering calcrilatioiis for climate irdependei7t 
measures. For ineastires that are climate de1.mdent, Summit Blue used hourly siinulatioiis executed with 
DOE2-2 siinulatioii software. For indoor lighting measures, a combination of the techniques is used. 
Engineering calculations estimate direct energy savings froin lighting ineastires and siinulatioiis are used 
to estimate the indirect savings from interaction with HVAC equipment. Each service territory was 
modeled with appropriate weather sites and the baseline models were calibrated against the Market 
Profiles developed earlier in tlie project. 

In the industrial sector, the ineasure focus is on lighting, compressed air, drivepower, and HVAC 
measures. All other measures are aggregated into the custom line item. There are no HVAC interactive 
effects assumed for industrial indoor lighting. Custom Measures have more variable energy and peak 
deinaiid savings on a per iiiiit basis froin application to application and might involve any qualifying 
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technology. Ex Post resiilts from a large Midwestern utility company’s Custom Program calibrate the 
custom ineasiire savings estimates. Custom measures might include process or control improvements and 
holistic renovations of systems. 

Cost estimates are largely based on the CA-Database of Energy Efficient Resources (DEER) with costs 
adjusted with RS Means Mechanical Cost Data factors for APCo company service areas. Measures caii 
eitlier be installed as retrofits or replace on burn-out (ROB). I n  the former tlie cost includes labor and 
inaterial costs. I n  tlie latter, the ineasiire costs generally exclude labor costs since those would still be 
incurred i n  tlie event of replacement with non-qiialifjhg equipinent. Some ineasiires are strictly ROB 
applications. 

The following lighting measures are often part of utilities’ prescriptive non-residential ligliting energy 
efficiency programs. The major inputs for tlie impact estimates are tlie same for both baseline and 
efficient teclinologies: equipment connected Watts, Iiours of operation, and interaction with HVAC 
equipment for coininercial applications. 

Measure costs and ineasiire lives are based on the California DEER database. Costs are ad,justed to tlie 
APCo Retail company area by regional cost factors from RS Adeaiu Cost Data. 

Compact Fluorescerzt Luiiip - Screw-In and Hard- Wired Fixtwres 

Compact fluorescent I m p s  (CFLs) are the most common alternatives to standard incandescent 
lamps. CFLs are generally about four times as efficient as incandescent lamps and last about ten 
times as long. CFLs caii either be screw-in replaceiiients for incandescent lainps or plug-in lamps 
in fixtures specifically designed around CFL technology. The measure life for a screw-in CFL, is 
tlie life of tlie bulb or two to three years depending on the application. Plug-in lamps in CFL 
fixtures are assuined to last the life of tlie fixture because failed lamps must be replaced with 
comparable CFLs. 

T8 Lainps and Elecfroriic Bnllasfs- Prenziwni 

Premiiiin T8 lamps and electronic ballasts have tlie same market as regular T8 systems. They gain 
efficiency over regular T8 systems by the co-development of lamps and ballasts that optimize the 
efficiency of both when used together. Preiniiiin T8 technology is compared versus both a T12 
aiid standard T8 baseline. This iiieasiire qualifies iiiider the general lighting category, aiid indirect 
heating and cooling impacts are included and are estimated by eQuest simulations. 

T5 Larnps arid Electronic Ballasts 

TS lamps and electronic ballasts are a newer alternative linear fluorescent lighting system. TS 
lluorescent lamps are S/8 of an inch in diameter, thinner than both T8 lamps and T12 lamps. TS 
lighting systems are primarily used in new construction, and are not appropriate for most retrofit 
situations, as tlie lamps are only geiierally available in metric lengtlis. This measure qualifies 
wider the geiieral lighting category, and indirect heating and cooling impacts for the Coininercial 
sector are included and are estimated by eQuest simulations. 
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Davliglit Seimors 

Ligliting systems are designed assuming no contribution from ainbieiit daylight. In areas wliere 
daylight is available, artificial light may be iinnecessary and possibly detriiiiental to occupant 
comfort. Daylight sensors measure the contribution of ambient daylight and either turn-off or dim 
tlie lainps of tlie artificial lighting system. Savings were determined by eQuest simulations, 
assuming that perimeter zone (less than 12 feet froin an exterior fenestrated wall) lighting is 
controlled by daylight sensors to maintain required lighting levels with continuous lighting level 
control. eQuest input data include location for tlie solar incidence angles and Iiourly cloud cover 
to describe available sunlight. Coininercial I-WAC interactions are included in tlie estimates. 

Occrrpaizcv Sensors 

Occupancy seiisors autoinatically turn off tlie lights in a room or an area when tlie area is 
unoccupied. Occupancy sensors are an alternative to standard wall moiuited on/off lighting 
switches. Savings were determined with interaction factors from eQuest simulations assuming 
that 10% of lighting is controlled by occupancy sensors with an average reduction of four hours 
of use per day. 

Delarn ping 

Tlie definition of delaniping used for this project is replacing a removing one lamp in a three- 
lamp, four-foot fluorescent lighting fixture, and re-aligning tlie lamps in the fixture. This measure 
is intended for areas that are ciirrently over-lit. Ligliting reflectors are often used as part of 
delamping projects. The measure life for tliis measure is shorter because the fixture is assumed to 
have been in place for a period of time already. Savings from Coinmercial HVAC interactions 
were determined by eQuest siiniilation. 

LED Exit Signs 

LED exit signs are among tlie most efficient types of exit signs on tlie market. They generally 
only draw about two to three watts of power, compared to 15 Watts or more for CFLs, or 2.5 
Watts or more for incandescent exit signs. Weighting of tlie baseline teclinologies was based on 
primary data collected for this prqject. Savings froin Coininercial HVAC interactions were 
determined by eQuest simulation. 

High-Bav Fluorescent Liglzls 

Higli-bay lighting is used in industrial settings for general ambient light. T5 and T8 fluorescent 
lamps can be used in place of more traditional liigli-intensity discharge (HID) lamps in specially 
designed fixtures. Tlie advantages include higher efficacy (liiinens/Watt), greater lumen 
maintenance over tlie lamp life and better controllability. Savings are determined with 
engiiieering calculations, no HVAC interactive effects and 20% fewer operating hours due to 
control benefits. 

Pulse-Start HIDs 

Metal FIalide pulse-start tecliiiology is a slightly inore efficient type of IHID lighting coinpared to 
traditional metal halide atid high-pressure sodium I-IIDs. Special lamps and ballasts generate 
equivalent illumination in tlie same light fixture at lower power requirements. Savings are 
determined with eiigiiieeriiig calculations and 110 MVAC interactive effects. 
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Tlie following ineasures are coiniiioii and cut across end-use categories, or they are specialized but 
generally found to be cost effective. 

Motor Efficiencv 

Motor efficiency improvements can be achieved effectively during system specification and 
installation when new motors are purchased. Preinium efficiency motors can be installed in place 
of motors that only meet minimum federal efficiency standards detailed in tlie Energy Policy Act. 
Since many larger motors (greater tlian 30 HP) are rewound after failure rather than replaced, an 
additional opportunity exists by ensuring rewinds are performed to iiiaiiitaiii motor efficiency. 
Steps like close control of baking teiiiperatures, careful wiiiding removal, and use of liigli-quality 
materials will help elisitre that efficiency will not diminish during rewinds. Preiniimi motors 
typically exceed mandated EPACT efficiencies by 1-3% depending on the iiiotor size. Motor cost 
data are based on surveys of motor maiiufacturers (Baldor, Lesson, Marathon, GE, US Motors, 
Dayton) prepared for tlie 2008 update to tlie California DEER. 

VFDs for HVAC Application 

VFDs for HVAC applications are listed separately because they take advantage of tlie fluid 
affinity laws that show a cube relationship between speed and power. These applications also 
have a more predictable i tse pattern tlian VFDs iii industrial processes and conveyance 
applications. The latter exainples would be included with custom measures. The baseline 
technologies for HVAC VFDs is flow throttling for liquid system and vortex dampers for air 
applications. 

Compressed Ais Coiilrols 

Freq~ieiitly called tlie fourth utility (after electricity, gas, and water), coinpressed air systems liave 
many savings opportiiiiities, including: leak repair, efficient motors and coiiipressors and staging, 
pressure optimization, and receiver installation. Tliese measures could be legitiinately included in 
“Custom” due to tlie site specific nature of savings. We liave estiinated savings for Coinpressed 
air with benchmarlts from the Compressed Air Challenge program r ~ m  by the U.S. Depai-tinent of 
Energy, and on a Midwestern utility custom coinpressed air program results and conservation 
p1an.l.” Savings are listed per system horsepower. 

Convection Ovens 

These ovens circulate air inside tlie oven to enhance heat traiisfer to tlie food. As a result, cooking 
times are shorter and lower temperatures are needed to cook food. 

Sprav Nozzles 

Pre-wash nozzles remove excess food debris from plates and reduce the use of hot water inside 
the dish washer. 

’O Xcel Energy - Minnesota Conservation Improvement Plan 2007-2009. 
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Hot Wafer Circiilatioii Puinp Control 

Sinall pumps will circulate domestic hot water throiigliout a facility continuously so tliat hot 
water is almost immediately available at tlie tap. Controls, which turn off the pump at night, save 
piiinping energy and reduce stand by losses i n  tlie water distribution systeiii. 

I n  tlie APCo Commercial and Iiidustrial sectors, space heating is split between natural gas aiid electric 
heat - primarily Iieat pumps. Summit Blue analyzed savings with both lieating types for tlie market 
segments. HVAC Savings can occur through reducing tlie amount of lieatiiig/cooling required with 
insulation aiid setting back thermostat settings or by improving tlie efficiency of the equipment and/or 
distribution process. 

Since HVAC savings are climate dependent, all of tlie saviiigs for the following iiieasiires were 
determined with eQuest computer energy simulations. The measure baselines are derived from the 
calibrated models derived with the Market Profile. Savings are tlie difference between the simulation with 
the efficient technology and the simulation with tlie standard or code-compliant technology. Incremental 
costs are mostly based on tlie DEER database adjusted with RS Means Mechanical Cost Data “location 
factors” to reflect APCo labor and/or equipment costs.” 

Measure life for these i t em are base on tlie American Society of Heating Refiigeration and Air- 
Conditioning Engineers (ASHRAE) depreciation lives and tlie California DEER database. 

VFDs for. HVAC Apulicatioiz 

VFDs for HVAC applications are listed separately because they take advantage of the fluid 
affinity laws tliat show a cube relatioiiship between speed and power. These applications also 
have a more predictable use pattern than VFDs i n  industrial processes and conveyance 
applications. The latter examples would be included with custom measures. The baseline 
technologies for HVAC VFDs are flow throttling for liquid systems and vortex dampers for air 
applications. 

Eficient Packaged Coininel-cia1 Air Coiiditioniiig Svstems 

Standard efficiency uiiits are specified as units with EER ratings of 10. I .  Efficient units are 
specified as uiiits with EER ratings of 10.4-1 3.0 depending on the equipinent size. Summit Blue 
characterized a high efficiency iiiiit with an EER of 12.2. 

Enem? Maizagemeii f Siateins fEA4S) 

EMSs can effectively reduce energy consumption by optimizing equipment operation and/or 
scheduling equipinelit use by tlie time of day and/or time of year. Savings vary based on 
controlled equipment aiid tlie coinprelieiisiveness of tlie EMS hardware and programming 

Econoinizem 

Economizers use outside air for cooling instead of operating tlie air conditioning coiiipressors on 
mild days, pai-ticularly during tlie spring and early fall seasons. The analysis assumed an 

RS A/feciiis A//c?c/iaiiical Cost Databook, 2006. 
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integrated economizer wliere 100% outdoor air is used up to 65°F ambient temperature. During 
peak siiiiiiner conditions economizers produce no peak deinaiid savings. 

Pro~raniniable Tlierinostcrts 

Programmable thermostats allow temperatures to be automatically set wanner or colder during 
unoccupied periods to reduce healing and cooling energy use when facilities are inioccupied. We 
analyzed 5°F setbacks (set-ups in the siiiniiier). Since the impact of set-backs is typically off- 
peak, these thermostats have iniiiiinal peak benefits. 

Window Filiii 

Polymer films are applied to tlie interior of glaziiig to enhance tlie glazing attributes. Films will 
have any coinbiiiation of the following effects: reduced visibility and radiant energy from tlie siin 
(solar heat gain and shading) or lower glazing U-factor and lower emissivity to keep heat in  tlie 
building in tlie winter 

Cool Roof 

Light-colored or white roofs have a lower solar absorptance, tliereby reducing the energy gains 
through the roof. This behavior reduces siiiniiier cooling loads, but caii increase winter lieating 
requirements. 

Efficient Water Cliiller-s 

Minimum efficieiicy staiidards for water chillers are established by state codes. Primarily through 
tlie use of variable speed drives and over-sized heat exchangers, standard eqiiipiiient can be made 
inore efficient for energy savings. 

Refrigeration Measiires improve tlie efficiency of the cooling plant and/or reduce the cooling loads that 
tlie system iniist satisfy. Measures that do not fit in tlie categories listed above are that have savings that 
are highly project-specific we group in this category. Ciistoiii ineasiires is a catch-all category that might 
iiicliide special lighting systems, building controls, exceptional HVAC equipment or process 
improvements at a factory, for a few examples. Experience of other utilities informs this iiieasure 
category. 

Motor cost data for Custom iiieasiires are based on surveys of motor manufacturers (Baldor, Lesson, 
Marathon, GE, US Motors, Dayton) prepared for the 2005 update to the California DEER. 

ECMMotors 

Electronically commutated motors are DC motors that are inore efficient than the permanent split 
capacitor motors they replace. Since they are used inside refrigeration cases tliey have tlie indirect 
effect of reducing refrigeration loads. 

Multi-Line Coinpressors 

Instead of one compressor per refrigeration iriiit, a mrrlti-line system has several compressors that 
stage optimally to serve many pieces of equipineiit on the retail floor. 
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Oversized Condensers 

Oversized condensers more efficiently reject heat froiii tlie refrigeration system and reduce the 
compressor loads. 

HiEli Efficiencv Compressors 

HE compressors provide gains over standard machines, primarily throiigli the use of VFDs to 
inodiilate compressors to match loads. 

Evaporator Fan Coiilrollei-s 

Most walk-in cooler evaporator fan motors riiii continuously. Controllers allow the fans to cycle 
based on cooling demand. 

Strip Curtains. Night Covers, and Glass Doors 

Strip curtains, night covers and glass doors are used to reduce losses from tlie refrigerated zones 
and products to tlie rest of tlie retail zones. They are particularly deployed at night when they do 
not inhibit access to refrigerated products. 

Anti-Swat Controls 

To keep glass clear of condensation so the merchandise is visible, anti-sweat heaters typically riin 
continuously. Controls cycle heaters based on humidity sensors and or on a timed basis. 

Floating Head Pressure Coi?trols 

When outdoor temperatures are mild, condensed refrigerant can be cooled below default seftings 
to reduce tlie loads on coii~pressors. 

Custom Efficieiicv 

“Ciistom” is a generic iiaiiie for consumer-specific conservation projects. Tlie inagiiititde of 
estimated potential savings is scaled to kW saved and is based on Midwestern utility custom 
program results and coiiservatioii Costs and measure lives are based on tlie same source. 

Demand response in the small-coiniiiercial and industrial sector is typically in tlie form of direct load 
control (DLC), where tlie utility has direct commnnication with a controller at the ciistoiner’s site. Tlie 
controller might be an odoff switcli or a thermostat. Tlirougli tlie controller, tlie utility can cause 
equipment to cycle or change setpoints in a manlier to reduce system peak loads. Different degrees of 
control are possible with trade-offs between aggressive control to maximize ItW savings and customer 
satisfaction and acceptance. For this analysis, Summit Blue assumed fairly conservative SO% cycling with 
equipment cliaiiging state every 1.5 minutes and no energy savings. Since APCo- West Virginia might 
want to limit demand during the winter with its system peak or during tlie siiininer with its generation 
pool peak, both heating and cooling loads are considered. Morning winter system peak has large 
components of space heat, as biisinesses tiirii lip heat after night setbacks, and a siiialler coinponelit for 

77 
-- Xcel Energy - Minnesota Conservation Improvement Plan 2007-2009. 
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water heating since coininercial hot water loads are typically less coincident with tlie peak winter hours. 
Suinmer peak is mostly driven by space cooling loads. 

Savings and costs were sourced from other utility DLC programs evaluated by Summit Blue. 

Water Heater Coi7fro1 

I n  an electric water heater, there are frequently two heating elements. Generally, tlie bottom 
element does most of tlie heating as the convective flows inside the tank and the tank inlet 
concentrates cooler water at tlie bottom of the tank. The ripper element is eiiergized during peak 
hot water demand so that cold water is not delivered to the load as the tank reservoir is used. Hot 
Water DLC controls tlie bottom eleineiit so that tlie tank does not recover from usage during peak 
hours, but permits the upper element to operate as needed so the customer retains hot water 
service if needed. 

Air-Conditioi-zinp Control 

During sLimiiier peaks AC-DLC controls the coinpressor/condei~ser sections of the air- 
conditioning system. The indoor fan is permitted to run during the control period to maintain 
airflow and to extract residual cooliiig energy froin tlie coils. Control can be accoinplished with a 
thermostat and supervisory changes lo the tliermostat settiiigs or via cycling controls of tlie 
equ i pin en t. 

Space Heat Control 

During winter peaks, the controls affect the electric resistance heating elements inside electric 
fumaces and/or heat-pumps. Since winter control events are expected to occiir at cold outdoor 
temperatures when the heat pimp refrigerant cycle is not effective, furnaces and heat pumps are 
treated equivalently. The indoor fan is permitted to riiii during tlie control period to maintaiii 
airflow and to extract residual heating energy from the coils. Control can be accomplished with a 
thermostat and supervisory changes to the thennostat settings or via cycling controls of the 
equipment. 
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The following table shows the SB-RAM Inputs needed for potential savings calculations. The iiurnbers 
used are examples from the APCo Virginia model. The same calculation procedures apply to West 
Virginia. 
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Time Parameters 
Building Stock Base Year 2008 
DSM Analysis Base Year 2009 
# of Forecast Years 20 

Financial Inputs 
Electricity Energy Rate $0.078 (2008) 
Electricity Deinand Rate $0.000 (2008) 
Avoided Costs - Energy $0.036 (2008) 
Avoided Costs - Demand $38.40 (2008) 

16,035 GWli (2008) 
7,862 MW (2008) 

MW (2008) 

4.5 1,750 (Ttl. Res) 
(Ttl/l000 sCl.fr.) 

Forecast Data Energy & Demand Inputs 
Total Energy LJse - RES 
Total Demand Use - RES 
Total Energy Use - C&I GWh (2008) 
Total Demand Use - C&I 

Forecast Data Building Stock Inputs 
Sector Stock - RES 
Sector Stock - C&I 
Decay Rate 0.10% 

Line Loss Assumptions 
Transinission 4.51% 
Distribution 5.43% 

Miscellaneous Program Inputs 
YO of Low Income 18.0% 

Escalation rate 3.1% 
Discount rate 8.1% 
Measure Technology Specific Inputs 

Base Tech Density 
Efficient Tech Density 
Total Maxitniiin Density 
W i 11 i tigness/Awareness 
Energy Impact 
Winter Demand Impact 
Measure Life 
Net to Gross Factor 
Technology Cost 
Incentive Cost 
Administrative Cost 
Applicability 

Program Type ROB/RET 
New Standards 

Program Specific Inputs 

Decision Maker data 
Coefficients 

CJtility provided. Work plan. 
Utility provided. Work plan. 
Utility provided. Work plan. 

Utility provided. Customer billing. 
LJtility provided. Customer billing. 
Utility provided. Avoided cost data sheet. 
Utility provided. Avoided cost data sheet. 

Utility provided. Energy/Detiiand forecast data. 
Utility provided. Energy/Detnand forecast data. 
LJtility provided. Energy/Demand forecast data. 
CJtility provided. Energy/Demaiid forecast data. 

LJtility provided. Ctistotiier forecast data. Or EIA data. 
Floor space based 011 EIA data. 
Professional .judgment. 

Utility provided. 
LJtility provided. 

National Low Incoiiie database. 
Utility provided. 
Utility provided I 

Based on other Utility surveys 
Based on otlier LJtility surveys 
Based on other Utility surveys 
Based on otlier Utility surveys 
eQuest data. 
eQuest data. 
eQuest data. 
EM&V Research 
DEER database. 
DEER database. 
DEER database. 
Building Characteristics & Professional judgiiient. 

Utility Input & Professional judgment 
Federal and State Regulations 

Based on customer payback values 

Summit Blue Consulting, LLC F-2 
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This appendix provides a high-level overview of how a ineasure moves through tlie Resoiirce Assessinelit 
Model; including initial input energy and deinaiid impact numbers, density in tlie marketplace, technical 
and economic potential, and finally achievable savings results. 

As an example, the measure “ I  7-24W Screw-in CFLs” installed in single-family existing lioines, with 
electric space heat and tlie ineastire “25-34\11 Screw-in CFLs” installed in single faiiiily existing homes 
with non-electric space heat, are provided. 

Each ineasiire requires a number of specific inputs for use in RAM calculations. For a complete list of 
Model Inputs, see Appendix E. 

5.5 I lamps/home 17-24 W Screw-in 31.3 0.45 
CFL - El Space kWh/lamp watts/lamp 90% 61 .9% Electric 

Heat 

25-34 W Screw-in 
CFL - Non-Electric 65.7 8.72 

2.524 lamps/home 38.1%N011- 
Electric Space I-Ieat kWh/lamp watts/lamp 90% 

Technical potential is the total coiiservatioii potential if the base technology is converted to the efficient 
technology in all homes at one time. Economic potential is the same as Technical Potential if the ineastire 
passes tlie TRC test. The technical potential is calculated by taking the number of homes and multiplying 
by the impact, density, applicability, and space lieat saturation. 

In  2009, there were 398,8S 1 hoines. 

17-24 W Screw-in CFL - El 38,307 MWIi 555 ItW 
Space Heat 

2.5-34 W Screw-in CFL - Non- 22,317 MWh 3,008 1tW 
Electric Space Heat 

Yes (2.04) 

Yes (2.87) 

.~ ~ 
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This step is used to help in the calibration of the model. Calibration targets are generally at the end-use, 
not ineastire level, and these valiies are used to distribute the end-use calibration targets into measure 
specific targets. The values are the same as economic potential, except that they also have the 
Willingness and Awareness values applied to them. 

17-24 W Screw-in CFL - El 85% 70% 22,792 MWh 
Space Heat 

25-34 W Screw-in CFL -Noli- 85% 70% 13,279 MWh 
Electric Space Heat 

The decision making functioii includes ~neasure payback, fixed adoption model Beta value that 
iiiflueiices how quickly or slowly a ineasiire enters the market place, and a difftision fonniila based on 
consiiiner Willingness and Awareness arid changes to these variables over tinie. After establishing initial 
values based 011 these aforementioned variables and fixed values, the calibration targets by nieasure are 
used to calculate the measure market factor. Clianges in payback and Iiieasiire Willingness and 
Awareness over tiiiie modify year-to-year implementation rates. Different Market Potential scenarios are 
generally based on inodifyiiig one of‘ these inputs. The most coininon is to modify the incentive level, 
which changes the payback value. 

Initial Calibrated Market Diffusion Curve 
Measure P:iybaclc Beta Value Factor Deflection Point 

17-24 W Screw-hi CFL - 0.4 years 8.06 0.6904 
El Space Heat 

25-34 W Screw-in CFL - 0.32 years 9.9 
Noli-Electric Space Heat 

0.6904 

2.8 years 

2.8 years 

Summit Blue Consulting, LLC F-4 
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at  

In this step, the number of individual ineasiires that participate in the program are calculated. This is not 
the number of participants, but rather the number of units installed, for this example, the iiuinber of CFL 
lamps installed. This is also a stock accounting step. All measures that are impleinented are removed 
from the pool of base technology applications. 

The basic calculation is to have the Base Teclinology Density multiplied by the Calibrated Market Factor 
multiplied by a function that includes Measure Payback and the Beta Value inultiplied by the Willingness 
and Awareness function. 

2009Unadjusted 2010 Unadjusted 
Participant Measures Participant Measures Measure 

17-24 W Screw-in CFL - El 
Space Heat 

36,799 

25-34 W Screw-in CFL - Non- 
Electric Space Heat 

16,858 

72,594 

36,685 

te ia! 

Within this step, the per unit energy and deiiiand savings per ineasiire are multiplied by the results of Step 
5, as well as inultiplied by the appropriate space heat saturation, ineasiire applicability, and the net-to- 
gross value. Below are the calculations for Energy Market Potential for 2009. 

Unadjusted 
Participant Energy Net-to-Gross Measure Space lleat 2009 Market 

Units - 2009 
Potentiill Measure Measure Savings/Uiiit Factor Applicability Saturation 

641 MWIi 1 .o 90% 61.9% 
- El Space Electric 

31.3 
17-24 W 

Screw-in CFL .36,799 ltWh,lamp 

Heat 

25-34 W 
Screw-in CFL 

65.6 
6y8s8 1<~11/1arnp 

- NOII- 
Electric Space 

Heat 

1 .o 90% 38.1% Non- 379 MWh 
Electric 
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C ~ n ~ ~ ~ s $ i o n n  Staff First Set off Data Request 

page n n 

Rder to Tab 1 , Section 10 of tlie application, titled "Expected Saviiigs/Beiiefits." Provide an 
explanation o€ how energy savings per year are calculated for all tlie proposed programs. 

The eiiergy savings per year for all the proposed efficient products were calculatecl by taking the 
wattage dillcrence between tlie replaceiiieiit o€ tlie iiicaiidescent bulb with a energy efficient 
lamp (such as a coiiipact fluoresceiit lamp or LED bulb) inultiplied by the estimated hours of use 
per year. For exaiiiple, if a 100 watt incandescelit bull? that was used for 840 hours pcr year was 
replaced with a 26 watt compact fluorescent lamp, the aimual eiiergy savings would be 62 kWli 
[(I 00 ivntd - 26 ivnti)/l000 iva i i sper  kiloivdt x 840 hotn.s/yenr.]. 

WITNESS: Errol I<. Wagner 
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page n o f 2  

Provide ally calculatioiis involved with tlie costlbenefit aiialysis results provicled for each 
proposed program. 

In tlie previous Question No. 4, "proposed prograiiis'' rekrs to the "proposed efficieiit products" 
of the Residential Efficient Products Program. Therdore, the calculatioiis provided are those 
involved with the cost/beiiefit aiial ysis results for the efficient products or the Residential 
Efficient Products Prograiii, which are attached on Page 2 of this response. 

WITNESS:: Errol I<. Wagiier 
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~ ~ u c ~ n ~ ~ ~ 0 ~ ~  B D V ~ ~ V ~ C I  ~ + ~ i t h  the c~amenef i t  ~~tllallgr~i~ 
Fog" Ihe ~~~~~~e~~ Prodnncts Program 

BenefiVCosl 
Ratio ,_- 

Total Resource 

Participant $ 2,217,392 

$ (2,426,901) 0.47 

Utility 9.18 

PV Benefits PV Costs 

3,242,161 2,191,358 

4,275,199 2,057,807 

2,195,521 4,622,422 

3,242,161 353,345 
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Refer to Tab 2, Commercial High Efficiency Heat PmiiplAir Coiiditioiier Program. Section 6A 
nieiitioiis promoting tlie program by other "expeditious means." 

a. Provide examples of other "expeditious means" of promoting tlie program. 

b. Identify what procedures are in place to ensure fair a id  equitable distribution of the 
program's fiiiidiiig to custoiiiers, dealers, and vendors. 

a. Otlier "expeditious means" tliat tlie Cornpaiiy will try to obtain a listing of liceiised 
HVAC dealers from tlie Coiniiionwealtli o€ ICentucky. IQCo will compare tlie listing of 
dealers with it's list of I-IVAC dealers and send letters to tlie respective dealers informing 
tliem of the prograin. 

b. Tlie program will be promoted to liceiised HVAC dealers operating within our twenty 
county service area. An incentive will be paid to each custonier wlio installs iiew 
equipment tliat meets or exceeds program guidelines. Each pai-ticipating I-IVAC dealer 
will receive an iiiceiitivefor each unit tliat they sell tliat meets or exceeds program 
guidelines. Participating HVAC dealers sell various brands of equipment aiid they 
purchase this equipinelit from various distributors. IQCo does not promote one brand o€ 
equipment over another brand of equipment nor does tlie company proiiio te specific 
HVAC dealers. 

WITNESS: Enol IC Wagner 





The coiimiercial efficiency heat pump program does not contain a cost/beiiefit analysis. 

a. Explain why no cost/benefit analysis is provided for this program. 

b. If available, please provide a cost/benefit analysis for this prograin with supporting 
docmiientation. 

RESPONSE 

When the Company was re-prodiicing the February 26, 20 10 filing, the page containing tlie 
cost/beiielit analysis was omitted for the Coimiiercial High Efficieiicy Heat Pump / Air 
Conditioner Program. The Company apologies for this oversight. 

Attaclied please find a copy o€ the Commercial I-Iigh Efficiency Heat Pump/Air Coiiditioiier 
Program wliereiii Page 6 of 6, paragraph 10 contains the Cost/Reiiefit Analysis. 

WITNESS: Errol IC Wagner 
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b<entucky Power Company (KPCo) will offer a financial incentive to small 
commercial customers (e 100 kW demand) who purchase a new qualifying 
central air conditioner or heat pump up to a 5-Eon unit with a Consortium for 
Energy Efficiency (CEE)SNI rating and who comply with pertinent eligibility 
requirements of t he  program. 

2. 

T h e  commercial high-efficiency heat pump I air conditioner program is designed 
to encourage the  purchase of energy efficient central air  conditioners and heat  
pumps identified by the  U. S. Department of Energy (DOE), t he  U. S. 
Environmental Protectian Agency (€PA) and/or t he  Consortium for Energy 
Efficiency (CEE) as being influential in energy efficiency. This program targets 
the existing retrofit market only. 

This program is beneficial, as it helps lawer electric: bills for all commercial 
customers  and  allows KPCo to utilize its existing generating capacity more 
efficiently, thereby deferring or delaying the  need far new generation as well as 
conserving our country's valuable natural resources.  

Air Conditioner 
Replacement 

Jan. 201 0 thru Dec. 2010 
Jan. 201 1 thru Dec. 201 1 
Jan .  2012 thru Dec. 2012 

50 

100 
100 

Eligible existing retail small commercial customers must: 

Heat Pump 
Replacement 

'I 0 

20 

20 

0 

o 

0 

Have unit installed at a location receiving electric sewice from KPCo; 
Have a maximum peal; demand less ,than 100 kW over the previous 12 
months; 
Install a central air conditioner or heat pump that meets the (CEE)sM 
guidelines as  indicated by listing in the  CEElARB Verified Directory. 
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Licensed W A C  dealers installing qualifying equipment will also be eligible to 
receive an incentive. 

KPCo wi!l provide monetary incentives as inducements for customers to 
purchase higher efficiency eligible central air conditioners and heal pumps 
meeting the specifications at the CEE Tier 1 level instead of baseline efficiency 
(i.e., standard) air conditioners and heat pumps. The incentive is designed to 
offset a portion of the additional cost involved with the qualified purchase of the 
higher efficiency central air conditioner or heat pump. KPCo will pay incentives 
for each central air condifioner or heat pump replaced based on the following 
tables: 

Unitary Central Air Conditioner for Units Meeting CEE Specifications 

Tier I ___ 
Air Cooled 
Cooling Mode <65,000 Bfuih Split System 14 SEER 

12.0 EER 
Air Cooled 
Cooling Made <65,000 BCulh Single Package 14 SEER 

I 1  GEER 

KPCo will pay a $250 incentive for each central air conditioner equal to or less 
than 36,000 Btu/h. A $400 incentive will be paid for each central air conditioner 
greater than 36,000 Btuih and less than 65,000 Btdh. A $50 incentive will bo 
paid to participating b-iVAC dealers for each air conditioner installed. 

{Jnitary Heat Pump for Units Meeting CEE specifications” 

CEE 
Tier 1 

Air Cooled 
Cooling Mode <65,000 B t u h  Split System 14 SEER 

12.0 EER 
Air Cooled 
Cooling Mode <65,000 Btuth Single Package I 4  SEER 

1 1.6 EER 
Air Cooled 
tieating Mode ~ 6 5 , 0 0 0  t m i h  Split System 8.5 HSPF 

Air Cooled 
Heating Mode c65,000 Btulh Single Package 8.0 HSPF 

KPCo will pay a $300 incentive for each heat pump equal to or less lhan 36,000 
Btu/h. A $450 incentive will be paid for each heat pump greater than 36,0019 
BWh and less than 65,000 Bfu/h. A $50 incentive will be paid to participating 
HVAC dealers for each heat pump installed. 

”Eligibility for Central Heat Piimp incentive is limited to customers whose primary 
heating source is electricity. 

2 
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KPCo wiH promote the program to its small commercial customers by written 
information in monthly electric bills, media promotion of eligible central air 
conditioners and heat pumps, direct contact, or other expeditious means. 

KPCo will contact HVAC dealers in its service area Bo explain the program, 
encourage their participation, and provide educational outreach materials and 
incentive rebate forms. 

KPCo representatives will work in conjunction with trade allies to promote high 
efficiency air conditioners / heat pumps in place of less efficient electric heating 
and cooling systems. 

The program will be regularly reviewed by MPCo staff responsible for the 
program as well as the Company's DSM Co1labora"rive. The Company will 
maintain communication with trade allies as well as respond to any customer 
inquiries. A selected sample of installations will be  inspected to verify quality of 
in stallat i o n . 

D. Evaluation 

KPCo will perform an evaluation relating to the program's impact and processes, 
incliuding program objectives, data collection procedures, quality assurance 
methodologies, reporting timelines, costs, and the program's costhenefif 
analyses. 

The program evaluation objectives will be to: 

1. 
2. 

Assess participant satisfaction with the program; 

Gain insight into the market potential, including the participant 
characteristics, participation rate, and customer awareness of energy 
efficiency; 

Determine the  program impacts, including energy savings (KWh) and 
demand reduction (kW), and program value to customers; 

Assess the program's cost-effectiveness based on various economic 
tests; 

Assess the effectiveness of program delivery mechanisms. 

3. 

4. 

5. 

3 



Program Approval 

lmplernentatiora 

Evaluation 

*Evaluation Report will be provided on 08/15/12 

8. 
Year 1 

Customer incentives $24,500 

EquipmenWendor $ 3,000 

Promotion $ 5,700 

start 

02/1 0 

06/10 

01/12 

- 

Year 2 

$ 49,000 

$ 6,000 

$ 12,OOQ 

Evaluation $-2,000 $ 2,000 

TOTAL COSTS $35,200 Pi 69,000 

1G'SC Case NO. 2010-00095 
Order Dated Api i l  9, 2010 
Itcin No. 7 
Page 5 01 G 

End 

0611 0 

1211 2 

0617 2"" 

cey 

Year 3 

$ 49,000 

$, 6,000 

$ 12,000 

$ 6,000 

$ 73,000 

a. Anticipated load Impact Per Participant: (Based on 5 Ton Units) 

Upgrading Heat Pump Customers: 

Energy Savings Per Year = 1,240 kWh 
Demand Reduction 2 0.356) kW 

(@ system winter peak} 

(@ system summer peak) 
0. '1 64. kW - I 

b. llpgrading Air Conditioning Customers: (Based an 5 Ton Units) 

Energy Savings Per Year = 313 kWh 
Demand Reduction - Q.000 kW 

(@ system winter peak) 
0.164 kW 

(@ system summer peak) 

- 
- - 

4 
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c. /-annual Expected Program SavingdBenefits 
(including T&D losses) @ 120 units in one year: 

Winter Demand Summer Demand Annual Energy 
Reduction Reduction Savil!gs 
6.8 kVV '19.6 edlv 55 WlWh 

Projected energy savings and demand reductions are estimated 
based on the anlicipated number of installations. The estimated 
effects of freeriders are included. 

d. projected Program MWh Savings and kW Reduction Assuminq 
Participation (Including T&D losses): 

Goal of 300 units is achieved (all customers in three years) 

137 MWh .... Energy Savings - 
Demand Reduction - 17.4. kW ..-. 

(@ system winter peak) 
49.'1 kW 

(@ system summer peak) 
I - 

Benefit / cost ratios based on Stirnmer Peak and the information amilable at the 
time of program design. 

1.24 - a. Total Resource Cost .... 

0.39 - b. Ratepayer Impact Measure - 

I .68 - C. Parlicipanl: - 

1.02 - d. Utility Cost - 

5 
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Rder to Tab 3, Sectioii 6 o€ tlie application, titled "Iiiiplemeiitalioii Plan," Sectioii A. Explain tlie 
process for selecting those HVAC dealers with whom relationships are lo be developed. 

The Coiiipaiiy will pai-liier with liceiised I-IVAC dealers operating within our service area to 
proiiiote the program. KPCo will send a letter to the HVAC dealers explainilig the prograin and 
copies o€ the IWAC tuiie-up iiistallatioii Toriii. I<PCo will iiieet with I-IVAC dealer as necessary, 
an upon request, to discuss questioiis aiid details of tlie program. New dealers can be added to 
the program upon request. 

WII'JTNESS: Errol I< Wagner 
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