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August 1 6, 20 10 

Dear MI. Derouen: 

Re : 

In the Matter of the Joint Application Pursuant to 1994 Mouse 
Bill No. 501 for tlie Approval of ICeiitiicky Power Company 
Collaborative Demand-Side Management Programs, and for 
Authority to Implement a Tariff to Recover Costs, Net Lost 
Revenues and Receive Incentives associated with the 
In~plementation of the Kentucky Power Company Collaborative 
Demand-Side Manageiiient Programs. 

Piivsiiant to the Conin~issioi~’~ Order dated May 22, 1996, eiiclosed are an original a i d  ten copies 
of the Joint Applicants’ status report. This report describes the operation ancl lirogi ess of the 
Dem an tl- S id e Management P 1 an. 

The Joint Applicants, with the exception of the Office of the Attorney General’s reprcsentativc 
who abstained, seek authority for I<entucl<y Power Conipany, i i i  coiijiunction with its utility 
services and pursuant to the 1994 House Bill No. 501, to iinplement the enclosed revisccl electi ic 
tarifr to recover costs associated with the implenientation of demand-side management pi ograins, 
which include net lost revenues and incentives related to those programs. 

I n  this filing, the DSM Collaborative is requesting Commission approval to increase annual 
1x11 ticipation levels for the resistant heat replacement and iion-resistant lieat replacemcnts 
customers in tlie High Efficiency Heat Puinp Program from 100 to 196 aid from 250 to 534 
respectively. The increase in participants is due to tlie overwhelming customer support of the 
pl ogram 

AISO incluclecI in this filing, tlie DSM Collaborative has projected the 4‘” qiiaiter particilxiiit aiici 
budgetary levels for the three iiew DSM programs approved by the Commission oil August 30, 
3010 (Case No. 2010-00095). I n  our previous DSM filing (Case No. 2010-00067), the 
Cominission Staff questioned tlie possible double funding of proJects iii tlie Targeted Enei gy 
Efficiency Program. After our conversation, the Coinpany requested that eacli Coininunity 
Action Agency provide a copy of Kentucky Housing Corporation Forin (WX-7 10) which shows 
bot11 the total material and labor costs for eacli individual job along with the inaterial and laboi 
costs iiiiiclecl by Kentucky Power. 



Jef-T l i .  Derouen 
Augiist 16, 20 10 
Page 2 

The revised DSM Ad.justmeiit clause factor for the residential sector has been agreed Lipon ant1 is 
proposecl by tlie DSM Collaborative (see Exhibit C, Column 4, Line 13). - Tlie proposecl .I-.actor 
for the residential sector is the midpoint between the ceiling and tlie floor calculations as 
cleinonstrated on Exhibit C. The floor was calculated by taking the Collaborative’s pro,jectecl 
remaining fourth quarter position (see Exhibit C, Coluiiiii 4, Line 2) and clividing by tlie acl.jiistetl 
estimatecl sector KWH sales for the reinaining fourth quarter (see Exhibit C, Columii 4, L,ine 1 1 ), 
The ceiling was calculated by taking the Collaborative’s projected remaining foiirth quarter 
position (see Exhibit C, Coluinii 4, Line 4) and dividiiig by the ad-justed estiiiiated sector KWI-1 
sales f-kr the remaining fourth quarter (see Exhibit C, Column 4, Liiie 1 I ) .  

The revised DSM Adjustment clause factor for tlie comiiiercial sector has been agi eetl iipoii and 
i s  proposed by the DSM Collaborative (see Exhibit C, Coliimn 4, Line 26), - The proposed facto1 
for tlie commercial sector is the iiiidpoiiit between the ceiling and the floor calculations as 
clemonstratecl on Exhibit C. The floor was calculated by taking the Collaborative’s pi ojcctecl 
remaining fourth quarter position (see Exhibit C, Coliimn 4, Line 16) and dividing by the acljiisted 
estimatecl sector KWH sales for the remaining fourth quarter (see Exhibit C, Coluniii 4, Line 34) 
Tlie ceiling was calculated by taking the Collaborative’s projected remaining fourth qiiai tei 
positioii (see Exhibit C, Column 4, Line IS) and dividing by the adjusted estimated sector KWI-1 
salcs for tlie remaining fourth quarter (see Exhibit C, Column 4, Liiie 24). 

‘The .loint Applicants request the Commission to approve the following: 

( 1 )  The DSM Electric Tariff to become effective September 28, 2010. This \\/ill 
allow the Company to utilize tlie new residential ancl co~iiiiiercial Factor with 
tlie first billing cycle in October 2010. 

As is customary, tlie Company requests the Commission return a stainped copy of tlie revised 
tariff sheet upon arrival. If you have any questions, please contact iiie at (502) 696-70 I O  

Sincerely, 

~ r r o l  I<. Waglie/ 
Director of Regiilatory Services 

Eiic losure 



I "  Rcviscd Shcct N o  
Canceling Oricinal SIiccl N o  

TARIFF D.S.M.C. 
(DEMAND-SIDE MANAGEMENT ADJUSTMENT CLAUSE) (Cont'tl.) 

RATE. (Cont'd.) 

l'lie DSM ad.iustment sliall be filed with ilie Coiiimission teii (IO) clays before it  is schccitiletl to go iiito cl'lkct. 
along with all the necessary supporting data to.iustify the amount o l  the ad,justments. which sIi;iIl i i ic lut lc data, and 
inforination as may be required by the Coiiimissioii. 

( h p i e s  oi all tloaiiiieiits required to be liled with the Coiiiiiiissioi1 undei this icgulatioii sliall be opcii ;inti  iiiadc 
available for public inspection at the office ol  the Public Seivice Coiiiiiiission puisuaiit to tlic p io \wo i i \  ( 1 1  I<RS 
6 1 870 to 61 884 

The iesulting range Tot, each custoiiier sector per KW1-I during the three-year Espeiimental Lkmand-Sick 
Managernent Plan is as fbllo\vs: 

RESIDENTIAL 
($ Per KWI-I) 

Flooi Factor = 0.001 144 
Ceiling Factor = 0 002079 

CUSTOMER SECTOR 

COMMERCIAL INDlJSl RIAL 

0.000000 - 0 - 
0.000 124 - 0 - 

The DSM Adjustiiieiit Clause factor ($ Per KWH) for each customer secloi which Fall within thc I ;inge clcliiictl iii 

lterii 7 above is as follows: 

CUSTOMER SECTOR 

RESIDENTIAL COMMERCIAL IN Dll STR I A 1, 

DSM (c) 993,855 2 1,654 
s (c) 6 16,627.000 350,484,400 

- 0 - 
- 0 - 

Acijustiiient Factor $ 0.001612 0 000062 - 0 - 

I Iic Iiitiusti i a l  Sector has bceii discontinued pursuant to the Coiiiiiiissioii's Oitler dated Septembe~ 25, I999 

I)/\ I I- 01: ISSCJI< A w u t  16. 2010 / EFFECTIVE DATE Service iendeied on 01 altei Scptcmbei 28. 20 IO 

OF REGULATORY SERVICES FRANKFORT. KENTUCKY 
NAME TITLE ADDRESS 

Issuccl by authority of an Order of the Public Service Coiiiiiiission in Case No. 
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KENTUCKY POWER COMPANY 
FORECAST OF 2010 KENTUCKY RETAIL ENERGY SALES IN KWH 
FOR RESIDENTIAL, COMMERCIAL AND INDUSTRIAL SECTORS 

Exhibit C 
PAGE 'I8 of 'I 8 

PROGRAM YR 15 - 2010 

YEAR 
COMMERCIAL 

SECTOR 
INDUSTRIAL 

SECTOR 
LINE 
NO. 

RESIDENTIAL 
SECTOR 

2,456,000,000 1,454,400,000 3,424,700,000 1 TOTAL ULTIMATE SALES (KWH) * 

2 LESS NON-METERED ** 14,736,000 8,726,400 20,54-8,200 

2,4.41,264,000 

a 

1,445,673,600 3,404,151,800 

0 

3 TOTAL ESTIMATED RETAIL KWH SALES 

0 4 LESS OPT - OUT CUSTOMERS KWH 

2,441,264,000 1,445,673,600 3,404,151,800 5 KWH BEFORE LOST REVENUE IMPACTS 

6 LESS LOST REVENUE IMPACTS *** 

7 ADJUSTED KWI-I BY SECTOR 

8 LINE 7/LINE 1 

RESIDENTIAL 
SECTOR 

COMMERCIAL 
SECTOR 

INDUSTRIAL 
SECTOR 

LINE 
NO. PROGRAM YR 15 (3rd QTR) 

9 TOTAL ULTIMATE SALES (KWH) * 563,900,000 380,400,000 823,600,000 

99.2% 99.4% 99.4% 10 LINE8 

559,388,800 11 ADJUSTED KWH BY SECTOR 

RESIDENTIAL 
SECTOR 

COMMERCIAL 
SECTOR 

INDUSTRIAL 
SECTOR 

LINE 
NO. PROGRAM YR 15 (4th QTR) 

'I2 TOTAL ULTIMATE SALES (KWH) '' 621,600,000 352,600,000 896,200,000 

99.4% 99.2% 99.4% 13 LINE8 

6 *I 6 ,627,200 890,822,800 'I 4 ADJUSTED KWH BY SECTOR 

* SOURCE: 2010 LOAD FORECAST COMPILED BY 
AEP CORPORATE PLANNING AND BUDGETING DEPT. 

'* 60% ESTIMATED TO BE NON-METERED (OL) DETERMINED 
FROM BILLED JURISDICTIONAL TARIFF SUMMARY FOR 
12 MOS. ENDED DECEMBER 2009. 

RESIDENTIAL COMMERCIAL INDUSTRIAL 
3,827,389 0 0 

147,421 0 0 

*.e* LOST REVENUE IMPACTS 
Page I 6A of 18, Coluinn 6 - TOTAL PROGRAMS 
Page 16B of 18, Column 6 - TOTAL PROGRAMS 
Page 16C of 18, Caluinn 6 - TOTAL PROGRAMS 

TOTAL 
600,990 

4.575.800 
5,538 

1 - ,  - 5,538 
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This report provides the results of the process, market, and impact evaluations for the first 

year (2009) of Kentucky Power Company’s Energy Education For Students Program (Program). 

This report also provides a cost-benefit analysis which utilizes the 2009 results to provide a 

prospective view for continuing the Program. The Prograin evaluations were based 011 engineering 

estimates, information obtained during program impleineiitation, and specific, information obtained 

fioin a participant follow-up survey conducted in May, 20 10. 

The Program was developed with the assistance of the Kentucky Power Company (KPCo) 

Demand-Side Management Collaborative (Collaborative) and was approved by the Public Service 

Commission (PSC) on February 24,2009 (Case No. 2005-00349). The Program was developed to 

promote the conservation and efficient use of electricity by encouraging the use of energy efficient 

ENERGY STARB compact fluorescent light bulbs (CFLs) in place of standard efficiency 

incandescent light bulbs. The major goals of the Program were: to provide education to students and 

their families as to the proper application of high efficiency CFLs; to encourage the use of energy 

efficiency measures in student’s homes; to reduce customer usage of electric energy; to increase 

customer services Ik satisfaction; and to reduce KPCo’s peak demand. 

KPCo partnered with the Kentucky National Energy Education Development (NEED) 

Project to implement the Program with seventh grade students at participating middle schools within 

the KPCo service territory. WEED conducted workshops on a scheduled basis to ensure that all 

participating schools were provided the same information regarding the Energy Education For 

Students Program. Materials on energy, electricity, environment and economics were provided to the 

participating sclzool and packages of four ENERGY §TAR@ CFEs were provided to every 

participating 7tb grade student. 
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A participant follow-up survey was conducted by Thoroughbred Research Croup during May 

20 10 using a randomly selected sample of Program participants. The survey results showed high 

levels of satisfaction among the participant’s and their families. Approximately 95% of the program 

participant families surveyed said they were “very satisfied” or ‘‘~ati~fied” with the CFLs and, of 

those that recalled receiving the educational materials, 92% said they were either “very satisfied” or 

‘‘satisfied” with the educational materials. The survey also indicated approximately 27% of program 

participants were free riders who would have purchased and installed CFLs in their homes had the 

program not been in place. 

A teacher follow-up survey was also conducted by I<PCo during May 20 10 of which 60% 

responded. Those that did respond indicated that the NEED workshops and the education materials 

provided were valuable tools for promoting and teaching energy conservation measures to both them 

and their students. 

For the 2009 Program, a total of 1,130 7t” grade students received a four pack of CFLs, 

resulting in 4,520 CFLs. The results ofthe evaluation showed the Program to be cost-effective based 

on the Total Resource Cost (TRC) and TJtility Cost (UC) economic tests. The Participant Cost (PC) 

economic test was not applicable as the participants incurred 110 direct costs. The Program’s total 

net annual energy savings was estimated at 13 1.7 MWh, including transmission and distribution 

losses and free riders, based on the 1, I 30 actual participants for 2009. The total net Program demand 

reduction was estimated to be 14 kW in winter and 28 IcW in summer, including Transmission and 

Distribution Losses and free riders. 

4 



Kentucky Power’s Energy Education For Students Program was developed to promote 

conservation and the efficient use of electricity by encouraging the use of high efficiency lighting by 

replacing standard efficiency incandescent bulbs with CFLs. Both incandescent lamps and CFLs 

consist of two parts: the base and the bulb. Both types of lighting are similar in that the base 

provides the electric current to the bulb where it excites the elements that give off visible light. 

However, a CFL uses less electricity to produce the same amount of light output (lumens), as an 

incandescent lamp thereby reducing the energy consumption and demand 

The CFLs produce light differently than incandescent bulbs. For an incandescent bulb, the 

electric current continues through a wire filament and heats the filament until it starts to glow. For a 

CFL, a ballast is contained within the base, which supplies an electric current through a glass tube 

containing argon and a small amount of mercury vapor. The electric current generates ail invisible 

ultraviolet light that excites a fluorescent coating, referred to as phosphor, on the inside of the glass 

tube, which emits visible light. All ENERGY STAR@ qualified CFLs use electronic ballasts, rather 

than the original large and heavy magnetic ballasts that caused a buzzing noise in some bulbs. 

CFLs require a IittIe more energy when first turned on, but once the electric current stai-ts 

moving through the glass tube, it uses about 75% less energy than incandescent bulbs, with a life 

expectancy about ten times greater. At current market prices the equipment savings due io the 

longer life covers the initial incremeiital cost of purchasing the more efficient CFk versus an 

incandescent bulb. 

The estimated energy and demand savings are calculated by comparing the wattage of the 

incandescent bulb with the wattage of a CFL of equivalent lumens output. For example, a 75 watt 
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incandescent bulb can be replaced with a 23-Watt CFL, of equal lumen output, resulting in an hourly 

energy savings of 52 watts. 

Today’s CFLs are more adaptable for residential lighting uses than were previous 

generations. Their sinal1 physical size, along with their instantaneous start, dimness capacity, and 

outdoor use allows for more applications in a residential structure. Additionally, there are certain 

ENERGY STAR@ qualified CFLs that are designed to be used on dimmers and three-way switches. 

This information is included in customer education and promotion components of KPCo’s Program 

to ensure that CFLs gain more acceptance among IQCo customers. 

6 



Program Overview: 

The Energy Education For Students Program was designed as both an energy education 

program and as a program to promote energy efficient lighting in residential homes. KPCO worked 

in partnership with the Kentucky NEED Project to provide energy education materials to the 

participating middle schools and a package of four (4) ENERGY STAR@ qualified CFLs to each 

seventh grade student at the participating schools. This allowed students to better understand the 

purpose and benefits of implementing energy efficient CFLs in their home and to study the 

capabilities and direct savings of CFLs. 

Rationale for Program: 

The lower wattage of CFLs versus the higher wattage of incandescent bulbs to attain the 

same level of lumens reduces energy consumption, which in-turn lowers the customer’s monthly 

electric bill, and provides both energy and demand savings to KPCo. Additionally, the life of the 

high-efficiency CFLs exceeds that of the illcandescent larnps by about a factor of ten, thus reducing 

equipment costs and adding another benefit of using this energy conservation measure in a 

customer’s home. Although, today’s higher purchase price could still be considered somewhat of a 

barrier which prevents customers from purchasing a CFL versus an incandescent bulb, this barrier is 

less oveiwhelming than in previous years, and can be overcome with additional education regarding 

the financial benefits of CFLs. Historically, CFEs were limited to specific home lighting 

applications, but improving CFL technology has created more applications for the use of CFLs. 

Despite the increased availability and applicability of CFEs, there are still significant 

numbers of  customers in the KPCo service territory that are not aware of the many benefits that 

CFLs provide. KPCo believes that the education of improved technology of energy efficiei2t 
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products, such as CFLs, can have a significant benefit if targeted to students at schools within its 

service territory. Energy, economics, and environmental issues are currently taught in scliools today 

and energy conservation affects each of these three issues. This Program also provides another low- 

cost avenue for KPCo to reach its customers via students of the participating schools. 

Program Promotion: 

During the 2009 school year between September and November, four school districts were 

selected that were exclusively within the KPCo service territory. The districts selected were Pike 

County Schools, Pilteville Independent Schools, Perry County Schools and Hazard Independent 

Schools. KPCo contacted the superintendent of each selected school district, described the Program 

and obtained their approval to implement the Program within their school district. IWCo staff then 

mailed invitations to selected middle school teachers within the school districts. 

Program Implementation: 

ICPCo staff coordinated the enrollment of the participating middle schools, the scheduling 

of educational workshops in conjunction with the Kentucky NEED Project, and the delivery of 

educational materials and CFL,s. The educational workshops were conducted to ensure that all 

participating middle schools received the same information concerning the Energy Education For 

Students Program. One workshop was scheduled in each area. Invitations were mailed to the 

teachers of each seventh grade class of each school district. The Program was introduced and 

described and each teacher received a workshop manual (cover sheet shown in Appendix A, Exhibit 

1)  contaioing a NEED Teacher Guide (Appendix A, Exhibit 2, gages 1 & 2) with educational 

materials on energy, electricity, the environment and economics. For those teachers unable to attend 

a scheduled worlcsliop, KPCo staff scheduled a meeting with the teachers at the school to introduce 

the Program and provide the workshop manual with the educational materials. The teachers used the 

workshop manual as a teaching guide to introduce the Program and provided the educational 



inaterials to their seveiith grade class. Each student was given a form (Appendix A, Exhibit 3) to be 

filled out by their parents and returned to the teacher to verify that the parent is a MPCo customer. 

LJpon receiving the coinpleted forms from the students, MpCo personnel visited the scliool, collected 

the forms, and provided the four-packs of ENERGY STARB qualified CFLs to the teachers to be 

given to the participating students. Providing the CFLs to the students for installation in their homes 

allowed a hands-on application to study the capabilities and benefits of CFLs. 
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Various aspects of the Program needed to be evaluated in order to determine the Program’s 

overall cost effectiveness, including market potential and penetration, customer satisfaction, 

persistence, fiee ridership and the net load impacts. In order to perform the Program analysis, 

information was collected fiom each pai-ticipant through a data collection form, a participant follow- 

up survey was conducted in May, 201 0, and a teacher follow-up survey was also conducted. 

The data collection form (Exhibit 3) included the customer name, address, phone number 

and customer account number. Additionally, KPCo provided a Microsoft Excel spread sheet form to 

the teachers to complete the necessary information from the data collection form, plus some 

additional information, such as student’s name and the name of the participating middle school. This 

iiiformation provided enough data to perform the necessary participant follow-up survey. Of the 

1,130 students that participated in the Program, approximately 30% did not turn in the requested 

information, resulting in 778 participants with completed information. 

The participant follow-up sui-vey was designed to collect, fioin a randomly selected sample 

of participants, the information necessary to perform the program impact, process, and market 

evaluations. The survey was conducted using a telemarketing process. For the sample selection, the 

original list of 778 participants was reduced to 507 due to missing or incorrect phone numbers and/or 

duplicate or inactive customer account numbers. The information colrected for the impact 

evaluation included the number of CFLs actually installed in the participant’s home, the wattage of 

the incandescent bulb replaced, whether the CFLs are still in place, an estimate of how many hours 

and time of day they are normally operating and the locations in the home at which the CFLs were 

installed. The information colIected for the process and market evaluations included whether the 

participants were previously installing CFLs in their homes, whether they would have purchased 
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CFLs in lieu of the Program, their satisfaction with the Program, the use of the CFLs in their homes, 

and the receptiveness of the education information in the view of the participating students. A 

teacher follow-up survey was also conducted via einail to determine participating teacher’s 

satisfaction with the workshop and the Program. The questionnaire and results of this survey are 

provided in Appendix C 

Thoroughbred Research Group was hired to conduct the telemarketing survey for the 

Program participants. The firm experienced difficulty in malting contact with the participant 

families. The 121 responses obtained provide results with expected accuracy of+/- 7.1% at a 90% 

confidence level. The questionnaire and results of the telemarketing participant survey are provided 

in Appendix B. 
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The program's implementation during 2009 consisted of securing Program participants 

through middle schools within the KPCo service territory. The program provided for a low-cost 

means of educating both students and teachers on the benefits and savings available for the use of 

CFL,s. It was expected that students would share the information with their families, thus promoting 

energy efficiency measures in a significant number of residential homes in selected areas of the 

KPCo service territory. The incentive to the participants and their households was that each student 

received education materials, a four-pack of ENERGY STARO qualified CFLs, and potential energy 

savings resulting in savings with their electric bill. 

Process Analysis: 

The process analysis of the Program utilized the recruitment tracking data from the 

spreadsheet form provided by the teachers and the results from the follow-up surveys. The delivery 

mechanism, promotional effectiveness, customer satisfaction, the teachers' satisfaction with NEED 

workshops and educational materials provided to promote the Program were evaluated. 

Delivery Mechanism: KPCo utilized the Kentucky NEED Project workshops to deliver 

educational materials for the administration of the program by seventh grade teachers of 

participating middle schools. Each student was provided a four-pack of ENERCY STARO qualified 

GFLs, minimizing delivery costs. The delivery mechanism was effective in that it utilized existing 

institutions to provide a low-cost means of distributing CFLs, all CFLs went to KPCo customers and, 

by reaching the youth, the program should enhance energy efficiency awareness in a group of people 

who can take steps to implement energy efficiency for many years. 
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Promotional Effectiveness: Tlie promotion can be considered effective, as all four 

superintendents approached agreed to participation and all 7th grade teachers in the solicited school 

districts participated. With 1 , 130 student participants, KPCo was able to reach 95% of its 1,200 

participant goal. 

Customer Satisfaction: Overall satisfaction with the Program was very high, with 95% of the 

survey respondents indicating they were very satisfied (59%) or satisfied (36%) with receiving the 

energy efficient CFLs. Approximately 4% of the respondents surveyed expressed dissatisfaction 

with the CFL,s because the CFLs either had a short life, took too long to light up, or provided 

unsatisfactory light output. In addition, 92% of the participants that remembered receiving the 

energy educational materials were either very satisfied (52%) or satisfied (40%) with the educational 

materials. Tlie survey results also indicated that 16% of the respondents removed their CFLs fiom 

their home mainly due to lamp failure, while another 16% of the respondents never installed their 

CFLs because they did not believe they had an appropriate location to place them in their home. . 

Teacher Satisfaction: 60% of the teachers responded to the teacher's follow-up survey and 

all of those that responded indicated the NEED workshop and educational materials were valuable 

tools for promoting and teaching energy conservation measures to both them and their students. 

Additionally, the teachers indicated that their seventh grade students were receptive in understanding 

the benefits of installing energy conservation measures in their home, such as CFLs. 

Market Analvsis: 

In the analysis of the marketing of the Program, the product awareness, fkee ridership and 

market potential were examined. Results from the f5llow-up surveys and Aom the AEP 20 10 

Residential Appliance Saturation Survey for KPCo were utilized to perform the market analysis. 
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Product Awareness: The Participants’ pre-program awareness of energy efficient CFL,s was 

mixed with 41 % of the participants surveyed having used CFLs in their home prior to the Program, 

and 59% of the participants surveyed having not previously used CFLs in their home. 

Free riders: A free rider is a participant who utilized the provided CFLs, but would have 

purchased and installed equivalent CFLs had they not participated in the Program. From the survey 

responses, 27% of participants were identified as likely fiee riders in this program. However, only 

those participants who originally did not have CFLs in their homes (59%) were asked if they had 

planned to purchase CFLs for their home. Of those participants, 27% indicated they had planned to 

purchase some CFLs. However, 24% purchased additional CFLs since participating in the Program, 

and these additional purchases provided a potential spillover effect, providing additional energy 

savings. The remaining participants (41%) who had CFLs in their homes prior to the program were 

not asked the question to determine if they were free riders or if they provided spillover. Although 

the survey did not capture the total free riders or spillover for all participating customers, the 

available 27% free rider response was used for the entire participant group, and, to stay conservative 

in impact analysis, the spillover effects were ignored. 

Market Potential: Based on the responses to the 20 I0 Residential Appliance Saturation 

Survey, it was determined that 13% to 25% of rooms in KPCo customer’s homes utilize some CFLs 

as a source of lighting. The top three locations in the home where CFLs were the main source of 

lighting were the Ititchen, living room and master bedroom, respectively. For all the locations in the 

home it can be said that three t~ six times more customers are still using incandescent bulbs for their 

main source of lighting. Therefore, there continues to be a significant market opportunity to proinote 

energy efficient CFLs in the KPCo service territoiy. 
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Findings: 

Based on the first year of the three-year Program (2009-201 1) with 1,130 participants, the net 

Net Total Program Energy Savings") 

Net Total Program Winter Demand Reductiod2) 

Net Total Program Summer Demand Reduction(2) 

total Program annual energy savings was calculated to be 13 1.7 MWh (which includes Transmission 

13 I .7 MWh 

14.1 kW 

28.3 kW 

and Distribution loss savings, persistence and free riders). On average, each participant was 

estimated to experience an annual energy savings of approximately 147 ItWh at the meter (excluding 

free riders). The net total Program demand reduction was 14 kW in winter and 28 kW in summer 

(including Transmission and Distribution loss savings, persistence and free riders). These impacts 

resuIted from demand reductions per participant of 15 Watts (W) and 3 1 W at, the meter in winter 

and summer, respectively (excluding fkee riders). Table 1 summaries the entire Program load 

impacts. 

Winter Peak Demand ReductionParticipant 

Suminer Peak Demand Reductioii/Pai.ticipai?t 

15 Watts 

31 Watts 

(2) Includes 10.8% T&D Losses 
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Energv Impact Analysis: 

The average energy savings per bulb was calculated by inultiplying the average number of 

hours in use by the difference between each 23-Watt CFL installed and operating and the wattage of 

the incandescent bulb replaced. The participant follow-up survey conducted on a random sample of 

Program participants provided the number of CFLs installed in each participant’s home, the average 

wattage of the incandescent bulbs replaced, the typical daily use of each CFL installed (in hours), 

and the time of day when the bulbs would normally be operating. The typical daily use of the CFLs 

per participaiit was multiplied by 351 days per year (assuming 2 weeks vacation per year) to arrive at 

the estiinated annual usage per participant. The estimated energy savings per participant was 

multiplied by the number of participants to arrive at the total program annual energy. The net 

Program energy savings were calculated by incorporating the effects of free riders and transmission 

dk distribution losses. No additional energy savings was credited to the possible spillover effects. 

Appendix C gives the details of the Energy Impact Analysis based on engineering estimates and the 

results of the participant follow-up survey. 

Demand Impact Analysis: 

The peak demand reduction per participant was determined by the results of the participant 

follow-up survey. The survey provided the percent of participants that noimally operated their CFLs 

during the time of peak hours for winter and suinnier. The percent normally operating during peak 

hours provided coincidence factors for summer and winter. The coincidence factors for the winter 

and summer were tiiultiplied by the participant’s average hourly demand reduction to arrive at the 

coincident peak demand reduction per participant at the time ofwinter and suinmer peaks. The total 

Program net coincident peaks for winter and summer were determined by applying the seasonal 

coincident peak demand reductions per participant to the number of participants, which included the 
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affect of fiee riders and theii transmission & distribution losses. Appendix D gives the details of the 

Deinaiid Impact Analysis. 
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ResuI ts : 

Cost-benefit analyses of DSM programs may be performed using either an historical basis or 

a prospective basis. From an historical basis, actual costs and load impacts for DSM prograin 

participants during a historical period (such as the first year of a program) are utilized to assess the 

net benefits. The net benefits may be calculated over the expected life of the installed measures and 

may be calculated over as much a 20-year period for the first year’s participants. These are after-the- 

fact analyses which are iiorinally utilized to determine the cost-effectiveness and cost-recovery of 

historical activity, but may not by representative of the future, and therefore, may not be the best 

basis for future DSM program decision-malting. 

Cost-benefit analyses from a prospective basis anticipate future DSM program participation, 

costs and impacts. These analyses expand upon actual field experience (cost, impact, etc.) to 

estimate the net benefit from pro~jected iinpleinentatioii in the future. The foundation of DSM 

program knowledge serves as a basis to estimate projected costs, impacts, etc. This is the real value 

of field experience: applying what has been learned to guide decisions on future DSM program 

imple~nentation. Cost-benefit analyses were performed on the Program with the existing measures of 

ENERGY STARB qualified CFLs. 

On a prospective basis the Program is found to be cost effective under the Total Resource 

Cost and the Utility Cost tests, not cost-effective from a RIM test perspective, and the Participant 

Cost test not being applicable, since there were no participant costs. Projecting continued 

implementation of the Program through 20 1 I yields the following economic test results in Table 2. 
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Assumptions: 

The cost/benefit analysis was performed using prqjected program costs based on the actual 

prograin costs realized in the first year of the Program. Based on the first year of the three year 

Program with a total of 1,130 participants, the total Prograin costs were $ 17,184, plus the evaluation 

costs and participant follow-up survey costs, which occurred in 20 10. The total Prograin costs also 

included the educational workshops and the cost of the compact fluorescent bulbs. Breakdowns of 

actual 2009 program costs are provided in Table 3. 

Compact Fluorescent Bulbs 

Edircational Workshops 

Participant Follow-up Survey 

Program Evaluation 

T 

$12,184 

$5,000 

$5,650’k 

$2,480‘k 

Total Program Cost $ ~ ~ , ~ ~ ~  
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The anticipated Prograin costs for future iinpleinentation are show11 below in Table 4, based on 

1,700 and 2,000 participants proposed for 201 0 and 201 1 , respectively. 

Additioiial ineasurelprogram characteristics based 011 the three-years of the program aiid assuined for 

the cost/benefit analysis are: 

A. 

B. 

Life of the compact fluoresceiit bulbs assumed at 6.2 years, with no replacetnent 

Impacts of the CFLs were reduced to 60% after 2012 due to new government lighting 

standards 

27% Free riders and 68% Persisteiice 

Coinpact Fluorescent Bulbs (4-Pack of 23 watt CFLs): $ 10 per 4-Pack 

Evaluation costs set at $2,500 

Follow-up survey costs @ $6,000 

Includes T&D loss savings of 8.7% for energy and 10.8% for deinaiid 

C. 

D. 

E. 

F. 

C. 

H. Educational Worlcshops at $5,000 

The assumed load impacts are described in Appendix 
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Exhibit 1 - Cover Sheet of Workshop Manual 
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Exhibit 2 - Teacher’s Guide (pg 1 .) 
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Exhibit 2 (cont) - Teacher's Guide (pg 2.) 
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Exhibit 3 - Data Collection Form 
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Good Morning All, 

The Kentucky Power Company (KPCo) is in the process of evaluating our 2009 Energy Education for 
Students Program. KPCo is currently designing a survey that will be sent to a random sample of 
participants. KPCo is also very interested in obtaining feedback from participating teachers on how 
effective the NEED workshop was and the materials contained in the manual. Your answers to the brief 
survey listed below will help KPCo improve the delivery of the program and possibly promote other energy 
conservation measures through school systems within our service territory. 

Thank you in advance for completing the brief questionnaire. 

Sincerely, 

Don Music 
i<entucky Power Company 

Phone: (606) 929 1540 
Fax: (606) 929 1441 
Cell: (606) 922 9954 

Survey Questions: Please mark ( x ) one answer only for each question and return your completed 
questionnaire in this e-mail to Don Music of KPCo.) 

1) If you attended the NEED Project workshop in 2009, do you feel this workshop was a valuable 
educational tool to promote energy conservation measures to teachers, such as the ENERGY STARB 
compact fluorescent lights (CFLs)? 

-- 0%- No 

~ %-, I did not attend 

2) Do you feel the materials provided in the NEED workshop manual were informational as a teaching tool 
to educate your students on energy conservation? 

-- %- Not sure 

3) How receptive were your students in understanding the benefits of installing energy conservation 
measures in their home, such as CFLs? 

- 40%- very receptive 

%- somewhat receptive 
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- %- not receptive 

4) Did you provide any materials from the NEED workshop manual to your students to take home with 
them? 

No 
_.-- 

Please provide any other comments that you may have that would be helpful to KPCo in promoting the 
Energy Education For Students Program in the future. 

~~~~~~~~ 10 out of a total of 15 teachers responded to the Questioiinaire 
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Number of Participants or Four-Packs of 23 Watt CFLs Provided: 1,130 

4,520 Number of 23 Watt CFLs Provided: 4 x 1 , 130 = 

Life of 23 watt ENERGY STARB CFL: 10,000 Hours 

F LTS. 

Sample Size: 121 (90% confident level +/- 7.1% error) or 484 CFLs 

Percent of CFLs Installed: 84% of the CFLs (407 bulbs) or 3.36 bulbs per participant 

Percent of Persistence: 60% of the CFLs still in place (331 bulbs) or 2.7 bulbs per participant; 

16% of the CFLs were never installed (77) mainly because no application; 

16% of the CFLs were removed (76) due to burning out/did not last (69) 

Percent of Free riders: 27% 

Weighted Average of Wattage of Incandescent Bulbs Replaced by 23 Watt CFLs: 65 watts 

79% of the participants used their CFLs to replace Incandescent bulbs (262 of 33 1) 

10% of the pai.ticipants replaced another CFL, assuming net change in load 

7% of tlie participants reported no replacements 

4% of tlie participants did not luiow 

Average Daily Hours of Use of the CFL’s installed: 

Percent of Hours of Use during Peak Hours: 

4.6 hours per day 

Winter Peak Range Hours (7:00 - 9:OO): 17% 

Summer Beak Range Hours ( I  5:OO - 17:OO): 34% 

Placement of CFLs in Home: 27% bedroom; 25% kitchen; 23% living room 
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GY SAVINGS: 

Average Hourly Energy Savings per bulb (watts): 

65 watts (Incandescent bulb replaced) - 23 watts (CFL) = 42 watt savings per bulb 

Average Daily Energy Savings per bulb (watt hours): 

42 watts x 4.6 hourdday = 193.2 watt hours per bulb 

Measure Life: 10,000 hours / (4.6 hourdday x 351 daydyear) = 6.19 years 

Annual Energy Savings per bulb (kWh): 

193.2 watts x 351 daydyear (assuming 2 weeks vacation)/l000 = 67.81 1cWh 

Total Annual Energy Savings per Participant (ItWh) w/Persistence & Incandescent bulb replacement: 

4 bulbs/participant x (262 bulbs/484 bulbs) x 67.81 ItWh/bulb = 146.83 ItWWparticipant 

Total Program Annual Energy Savings (kwh) w/Persistence & Incandescent bulb replacement: 

By Bulbs: (262 bulbs/484 bulbs) x 4,520 bulbs x 67.81 ltWh/bulb = 165,9 16 kWh 

By Participant: 1,130 Participants x 146.838 ltWh/pai%icipaiit = 165,916 kWh 

Net Program Energy Savings (1tWh) w/Free riders: 

165,916ItWh~(l.O- .27)= 121,1191tWh 

Net Program Energy Savings (1tWh) with 8.7% T&D Losses: 

121,119 kWWlOOOx 1.087= 131.66MWh 

Peak Winter Demand Reduction per Participant (Watts) w/Persistence & Incandescent replacement: 

42 watts x (262 bulbs/484 bulbs) x 4 bulbs/participarit x .17 CF = 15.46 wattdparticipant 

Total Program Net Winter Peak Demand Reduction (kW) w/Free riders: 

15.46 wattdparticipant x 1,130 participants x (1.0 - .27) = 12,753 watts/lOQO = 12.753 kW 

Total Program Net Wiiiter Peak Demand Re uction (kW) with 10.8% T&D Losses: 



12.753 1tW x 1.108 = 14.13 kW 

Peak Summer Demand Reduction per Participant (Watts) w/Persistence & Incandescent replacement: 

42 watts x (262 bulbs/484 bulbs) x 4 buIbs/pai-ticipant x 3 4  CF = 30.92 wates/participant 

Total Program Net Summer Peak Demand Reduction (1tW) w/Free riders: 

30.92 watts/pai-ticipaiit x 1,130 participants x (1.0 - .27) = 25,506 wattsll000 = 25.506 kW 

Total Program Net Summer Peak Demand Reduction (ItW) with 10.8% T&D Losses: 

25.506 kW x 1.108 = 28.26 kW. 
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This report provides the results of the process, market, and impact evaluations for the first 

year of Kentucky Power Company’s Community Outreach Compact Fluorescent Lighting (CFL) 

Program (Program) in 2009. It also provides a benefit/cost analysis which utilizes the first year 

results to provide a prospective view for continuing the Program. The Program evaluations were 

based on engineering estimates, vendor supplied data, and specific information obtained fi-om a 

participant follow-up survey conducted in May, 201 0. 

The Program was developed with the assistance of the I<entucly Power Company (KPCo) 

Demand-Side Management Collaborative (Collaborative) and was approved by the Public Service 

Coinmission (PSC) on February 24,2009 (Case No. 2008-00349). The objective of the program was 

to promote the conservation and efficient use of electricity by encouraging tlie use of energy efficient 

ENERGY STARB compact fluorescent light bulbs (CFLs) in place of standard efficiency 

incandescent light bulbs. The Program was made available to I<PCo custoiners in selected 

coininunities within the KPCo service territory. The major goals of the Program were: provide 

education to customers as to the proper application of high efficiency CFLs; eiicoiirage the use of 

energy efficient lighting in their homes; reduce customer usage of electric energy; increase customer 

services & satisfaction, and reduce KPCo’s peak demand. 

KPCo implemented the Program by targeting selected communities within their service 

territory and promoted the Program through advertising and community outreach activities using 

local r d i o  stations and newspapers. A package offour ENERGY STAR@ CFLs, along with 

education material, was provided to qualified customers at the selected community events. 

A participant fof low-up survey was conducted by Thoroughbred Research Group during May 

2010 using a randomly selected sample of Program participants. The survey results showed high 
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levels of satisfaction among the participants who received CFLs fi-om the Program. Approximately 

97% of the program participants surveyed said they were “very satisfied” or “satisfied” with the 

CFLs and with the CFL Program. The survey also indicated approximately 27% of program 

participants were fiee riders who would have purchased and installed CFLs in their homes had the 

program not been in place. 

For the 2009 Program, a total of 3,744 participants received a four-pack of CFL,s resulting in 

14,976 CFLs distributed to the selected communities. The results of the evaluation showed the 

Program to be cost-effective based on the Total Resource Cost (TRC) and IJtility Cost (UC) 

economic tests. The Participant Cost (PC) economic test was not applicable as the participants 

incurred no direct costs. The Program’s total net annual energy savings were estimated at 538.9 

Megawatt-Hours (MWli) -- including transmission losses, distribution losses, and free riders -- based 

on the 3,744 actual participants for 2009. The total net demand reduction was estimated to be 94 

lcilowatts (kW) in the winter and 101 1tW in the summer -- including Transmission and Distribution 

Loss Savings and fiee riders. 
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ICentucky Power’s Coininuiiity Outreach CFL Program was developed to promote 

conservation and the efficient use of electricity by encouraging the use of high efficiency lighting by 

replacing standard efficiency incandescent bulbs with CFLs. Both incandescent lainps and CFLs 

consist of two parts: the base and the bulb. Both types of lighting are siniilar in that the base 

provides the electric current to the bulb where it excites the elements that give off visible light. 

However, a CFL uses less electricity to produce the same ainount of light output (lumens), as an 

incandescent lamp thereby reducing the energy corisuinption and demand. 

The CFLs produce light differently than incandescent bulbs. For an incandescent bulb, the 

electric current continues through a wire filaineiit and heats the filament until it starts to glow. For a 

CFL, a ballast is contained within the base, which supplies or “kick starts” an electric current 

through a glass tube containing argon and a sinall ainount of inercury vapor. The electric current 

generates an invisible ultraviolet light that excites a fluorescent coating (phosphor) on the inside of 

the glass tube, which emits visible light. All ENERGY STAR@ qualified CFLs use electronic 

ballasts, rather than the original large and heavy magnetic ballasts that caused a buzzing noise in 

some bulbs. 

CFLs require a little inore energy when first turned on, but once the electric current stai-ts 

moving through the glass tube, they use about 75% less energy than incandescent bulbs, with a life 

expectancy about ten tiines greater. At current market prices the equipment savings due to the 

longer life covers the initial incremental cost of purchasing the more efficient CFL versus an 

incandescent bulb. 

The estimated energy and demand savings are calculated by comparing the wattage of the 

incaiidescent bulb with the wattage of a CFL of equivalent lumens. For example, a 75-watt 



incandescent bulb can be replaced with a 23-watt CFL of equal lumens, resultiiig in an hourly energy 

savings of 52-watts. 

Today’s generations of CFLs are more adaptable for residential lighting uses. Their small 

physical size, along with their instantaneous start, dimness capacity, and outdoor use allows for more 

applications in a residential structure. Additionally, there are certain ENERGY STARB qualified 

CFLs that are designed to be used on dimmers and three-way switches. This information is included 

in customer education and promotion components of KPCo’s Program are included to ensure that 

CFLs gain more acceptatice among KPCo custoiners. 
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Program Overview: 

The Coininunity Outreach CFL Program was designed as both an education prograin and a 

program to increase the adoption of energy efficient lighting in residentia1 homes. KPCo worked in 

selected communities to provide education materials to MPCo customers and a package of four (4) 

ENERGY STARO qualified CFLs. This provided participating I<;PCo customers with a better 

Understanding of the purpose and benefits of installing energy efficient CFLs in their homes and 

increased their awareness of the capabilities and direct savings of CFLs. 

Rationale for the Program: 

The lower wattage of CFLs versus the higher wattage of incandescent bulbs to attain the 

same level of lumens reduces energy consumption, which in-turn lowers the customer’s monthly 

electric bill, and provides both energy and demand savings to KPCo. Additionally, the life of the 

high-efficiency CFLs exceeds that of the incandescent lamps by about a factor of ten, thus reducing 

equipment costs and adding another benefit of using this energy conservation measure in a 

customer’s home. Although, today’s higher purchase price could still be considered somewhat of a 

barrier which prevents customers from purchasing a CFL versus an incandescent bulb, this barrier is 

less overwhelniing than in previous years, and can be overcome with additional education regarding 

the financial benefits of CFLs. Historically, CFLs were limited to specific home lighting 

applications, but improving CFL technology has created more applications for the use of CFLs. 

Despite the increased availability and applicability of CFEs, there are still significant 

numbers of customers in their service territory that are not aware ofthe many benefits that CFLs 

provide. IWCo believes that education related to the improved technology of energy efficient 

products, such as CFLs, can have a significant benefit if targeted to communities within its service 
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territory. This Prograin provides an effective and direct avenue to reach customers via the direct 

distribution of energy efficiency CFLs in selected communities. 

Prograin Promotion: 

The KPCo staff advertised through local radio and newspaper ads to six selected 

communities within ICPCo’s service territory. Specific radio and newspaper ads for these 

communities introduced the Prograin and announced the time, day, and location where KPCo staff 

would provide educational materials and ENERGY STAR@ qualified CFLs to KPCo customers. A 

sample newspaper ad used is shown in Exhibit 1 and copies of the educational materials provided to 

the participants are shown in Exhibits 2 aiid 3. Participants of the Prograin were required to provide 

a copy of their ICPCo electric bill and/or their name, address and telephone nuinber to qualify for the 

educational materials and a four-pack of the ENERGY STAR@ qualified CFLs. 

Program Ernpiementation: 

KPCo staff scheduled the time and place within a selected coininunity to be used for the 

distribution of the education materials and CFLs to the qualified KPCo customers. Once this was 

finalized, ICPCo contacted local radio stations and newspapers serving the selected coininunity to 

introduce the Prograin and announce the time and location for qualified customers to receive the 

educational materials and CFLs. 

At the time of the distribution of the education materials and CFLs, KPCo staff required each 

participant to provide a copy of their electric bill andlor their name, address and telephone number to 

verify they were a KPCo customer. The customer information was input into a spreadsheet on-site. 

IWGo utilized this information to tabulate the number of CFLs provided to qualified KPCo 

customers, the county from where the customer traveled, and to conduct a follow-up survey to 

collect additional inforination from the participant for the measurement and verification of the 

installation of the CFLs for the impact and process evaluations. Providing the CFLs directly to the 
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customer allowed ICPCo to collect specific iilforinatioii for each participant, to provide education 

materials that explained the benefits for installing CFLs in tlie participant’s home, and address any 

questions that tlie participant had on the CFLs or other energy efficiency measures. 
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Various aspects of the Program needed to be evaluated in order to determine the Program’s 

overall cost effectiveness, including market potential and penetration, customer satisfaction, 

persistence of the energy savings, free ridership, and the net load impacts. In order to perform the 

Program analysis, information was collected fkom the data compiled by the IWCo staff and from a 

participant follow-up survey that was conducted in May, 20 10. 

The data collected included the customer’s name, account number, telephone number, the 

number of CFLs provided to the custoiner and the county where the customer resides. KPCo staff 

provided a spreadsheet to record the information from the participants in the Program. This 

infoimation provided enough data to perform the necessary follow-up survey to collect additional 

information that was used to perform the Prograin process, inarltet and iinpact evaluations. 

The participant follow-up survey was designed to collect, from a randomly selected sample 

of pai-ticipants, the information necessary to perforin the program impact evaluation and the process 

and market evaluations. The survey was conducted using a teleinarlteting process. For the sample 

selection, the original list of 3,744 participants was reduced to 2,589 due to inissing or incorrect 

phone numbers and/or duplicate or now inactive customer accoiint numbers. The information 

collected for the impact evaluation included the number of CFLs actually installed in the 

participant’s home, the size (wattage) of the incandescent bulbs replaced, whether the installed CFLs 

were still in place, an estimate of how inany hours and time of day they are normally operating and 

the locations in the home at which the CFLs were installed. The infoimation collected for the 

process and market evaluations included whether tke participants were already installing CFLs in 

their homes, whether they wouId have purchased CFLs in lieu of the Program, their satisfaction with 

the program, axid the use of the CFLs in their homes. 



Thoroughbred Research Group was hired to conduct a telemarketing survey for 255 Program 

participants to provide results at a 90% confideiice level with id- 5% error. The questioiiiiaire aiid 

results of the teleinarketing participant survey are included in Appendix A. 
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The program’s implementation during 2009 consisted of securing Program participants 

through community outreach activities conducted at selected communities within the KPCo service 

territory. In order to promote CFLs to its residential customers, KPCo utilized local advertising 

media in selected communities and scheduled the distribution of education materials aiid CFLs to 

qualified customers at community facilities. This provided a direct avenue to educate KPCo’s 

customers regarding the benefits and savings available by using CFLs and also provided a low cost 

program to promote energy efficient CFLs to KPCo customers. The incentive to the pai-ticipant was 

that they received education materials, a four-pack of ENERGY STARB qualified CFLs, and 

potential energy savings resulting in savings with their electric bill. 

Process Analvsis: 

The process analysis of the Program utilized recruitment tracking data from the spreadsheet 

provided by the KPCo staff and the results of the participant follow-up survey to evaluate the 

delivery mechanism, promotional effectiveness, and customer satisfaction. 

Delivery Mechanism: KPCo utilized community outreach activities to administer the 

Program to deliver educational materials and to provide a four-pack of ENERGY STARB qualified 

CFLs to each qualified customer. The delivery mechanism was effective in that only KPCo 

customers received the program benefits and a face-to-face opportunity was provided for customers 

to ask questions of KPCo staff. The mechanism was also effective because KPCo reached the 

ciastoomer participation goal in a cost-effective manner and provided excellevit customer satisfaction 

ratings. 

12 



Promotional Effectiveness: The promotional materials, local radio and newspaper ads, were 

considered effective because tlie response produced 3,744 participants, greater tlian the 2009 

participant goal of 3,500, for a 107% sign-up result. 

Customer Satisfaction: As participants indicated in the participant follow-up survey, their 

overall satisfaction with the Program was very high, with 97% of the respondents being “very 

satisfied” (61%) or “satisfied” (36%) with receiving the energy efficient CFLs and also 97% of tlie 

respondents were “very satisfied” (68%) or “satisfied” (29%) with the Prograin overall. Only 1 % of 

the respondents surveyed expressed dissatisfaction with the CFLs and the Program, stating reasons 

such as the CFLs had a shorter life than expected, tlie light output was inadequate, or that they 

received an iiisufficient quantity of CFLs. The survey results also indicated that 7% of the 

respondents removed their CFLs fiom their home, mainly due to lamp failure, while another 15% of 

tlie respondents never installed their CFLs because they did not believe they had an appropriate 

location to place them in their home. 

Market Analvsi s : 

In the analysis of the marketing of the Program, the product awareness, free ridership, 

spillover, and market potential were examined. Results fiom the participant follow-up survey and 

fiom the AEP 2009 Residential Appliance Saturation Survey for ICPCo were utilized to perform the 

market analysis. 

Product Awareness: The Participants’ pre-program awareness of energy efficient CFLs was 

split with 47% of the participants surveyed having used CFLs in their home prior to the Program, and 

53% of the participants surveyed having not previously used CFLs in their home. 

Free riders: A free rider is a participant who utilized the provided CFLs, but would have 

purchased and installed equivalent CFLs had they not participated in the Program. From the survey 

responses, 27% of participants were identified as likely free riders in this program. Only those 

13 



participants who originally did not have CFLs in their homes (53%) were aslced if they had planned 

to purchase CFLs for their home. Of those participants, 27% indicated they had planned to purchase 

some CFLs. However, 22% purchased additional CFLs since participating in the Program, and these 

additional purchases provided a potential spillover effect, providing additional energy savings. The 

remaining participants (47%) who had CFLs in their homes prior to the program were not asked the 

question to determine if they were free riders or if they provided spillover. Although the survey did 

not capture the total fiee riders or spillover for all participating customers, the available 27% fiee 

rider response was used for the entire participant group, and, to stay conservative in  impact analysis, 

the spillover effects were ignored. 

Market Potential: Based on the responses to the 20 10 Residential Appliance Saturation 

Survey, it was determined that 13% to 25% of rooms in ICPCo c~s to iner~s  homes utilize some CFL,s 

as a source of lighting. The top three locations in the home where CFLs were the main source of 

lighting were the kitchen, living room and master bedroom, respectively. For all the locations in the 

home it can be said that three to six times more customers are still using incandescent bulbs for their 

main source of lighting. Therefore, there continues to be a significant market opportunity to promote 

energy efficient CFLs in the IWCo service territory. 
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Findings: 

Based 011 the first year (2009) of the three-year Program, with 3,744 participants, the net total 

Program annual energy savings was calculated to be 538.9 MWh (which includes Transmission and 

Distribution loss savings, persistelice and free riders). On average, each participant experienced an 

annual energy savings of approximately 181 kWh at the meter (excluding free riders). The net total 

Program demand reduction was 94 1tW in winter and 101 1tW in summer (including Transinissioii 

and Distribution loss savings, persistence and free riders). These impacts resulted in  demand 

reductions per participant of 3 1 watts (W) and 33 W at the meter in winter and summer, respectively 

(excluding free riders). Table- 1 suinmaries the entire Program load impacts. 

Winter Peak Demand Reductioii/Participaiit 

Summer Peak Demand ReductionParticipant 

Net Total Program Winter Demand 

Net Total Program Summer Demand 100.8 kW 

(2)Includes 10.8% T&D Losses 
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Energy Impact Analysis: 

The average energy savings per bulb distributed to customers was calculated by multiplying 

the average tiumber of hours in use by the difference between each 23-watt CFL installed and 

operating and the wattage of the incandescent bulb replaced. The participant follow-up survey 

conducted on a random sample of program participants provided the number of CFLs installed in 

each participant’s horne, the average wattage of the incandescent bulbs replaced in a participant’s 

home, the typical daily use of each CFL installed (in hours) and, the time of day when their bulbs 

would normally be operating. The typical daily use of the CFLs per participant was multiplied by 

35 1 days per year (assuming 2 weeks vacation per year) to arrive at the estimated annual usage per 

participant. The estimated energy savings per participant was multiplied by the number of 

participants to arrive at the total program annual energy savings. The net Program energy savings 

were calculated by incorporating the modeled effects of free riders and transmission & distribution 

loss savings. No additional energy was credited to the possible spillover effects. Appendix B gives 

the details of the Energy Impact Analysis based on engineering estimates and the results of the 

participant follow-up survey. 

Demand Impact Analysis: 

The peak demand reduction per participant was determined by the results of the participant 

follow-up survey. The participant follow-up survey indicated the percent of participants that 

normally operated their CFLs during tile time of peak hours. The percent ~ o r ~ ~ l ~ y  operating during 

peak hours provided coincidence factors for winter and summer. The coincidence factors for the 

winter and summer were multiplied by the participant’s average hourly demand reduction to arrive at 

the coincident peak demand reduction per participant at the time ofwintea: and summer peaks. The 

total Program net coincident peaks for winter and summer were determined by applying the seasonal 
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coincident peak demand reductions per participant to the niinber of participants, which included the 

affect of fiee riders and transmission and distribution losses. Appendix B gives the details of the 

Demand Impact Analysis. 
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Results: 

Cost-benefit analyses of DSM programs inay be performed using either an historical basis or 

a prospective basis. From an historical basis, actual costs and load impacts for DSM programs 

participants during an historical period (such as the first year of a program) are utilized to assess the 

net benefits. The net benefits are calculated over the expected life of the installed measures and inay 

be calculated over as much as a 20-year period for the first year’s participants. These are after-the- 

fact analyses which are norinally utilized to determine the cost-effectiveness and cost recovery of 

historical activity, but may not be representative of the future, and therefore, may not be the best 

basis for future DSM program decision malting. 

Cost-benefit analyses froin a prospective basis anticipate future DSM program participation, 

costs and impacts. These analyses expand upon actual field experience (cost, itnpact, etc.) to 

estimate the net benefit from projected iinplernentation in the future. The foundation of DSM 

prograin knowledge serves as a basis to estimate projected costs, impacts, etc. This is the real value 

of field experience: applying what has been learned to guide decisions on future DSM prograin 

implementation. Cost-benefit analyses were performed on the Program with the existing measures of 

ENERGY STARB qualified CFLs. 

On a prospective basis the Program is found to be cost effective under the Total Resource 

Cost and the Utility Cost tests, not cost-effective from a RIM test perspective, and the Participant 

Cost test not being applicable, since there were no participant costs. Projecting continued 

implementation of the Program through 201 1 yields the following economic test results in Table-2. 
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Assumptions: 

The cost-benefit analysis was performed using projected prograin costs based on the actual 

program costs realized in tlie first year of the Program. Based on the first year of the three year 

Program with a total of 3,744 participants, the total Program costs were $43,934, including the 

evaluation costs and pai.ticipant follow-up survey costs, wliicli occurred in 201 0. The total Program 

costs also included the proinotioilal costs and the cost of tlie compact fluorescent bulbs. Brealtdowns 

Compact Fluorescent Lights 

Proinotion 

Follow-Up Survey 

Program Evaluation 

Total Program Cost 

of actual 2009 program costs are outlined in Table-3. 

$27,457 

$6,662. 

$7,335::: 

$2,4 80 * 

I I 

"2010 costs refer to follow-up survey and evaluation costs only. 
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The anticipated Program costs for future iinpleinentatioti are shown below in Table-4, based on 

Coinpact Fluorescent Bulbs 

Proinotion 

4,000 participants proposed for each year of 20 10 and 201 1 .  

$40,000 $40,000 

$3,900 $4,000 

Follow-TJp Survey t $0 $7,800 

Program Evaluation 

Total Program Cost 
~~ 

Additional measure/program characteristics based on the three-years of the program and assumed for 

the cost-benefit analysis are: 

A. 

B. 

Life of the compact fluorescent bulbs assumed at 6.3 years, with no replacement. 

Impacts of the CFLs were reduced to 60% after 20 12 due to new governinent 

lighting standards. 

27% Free riders and 78% Persistence 

Coinpact Fluorescent Bulbs (4-Pack of 23 watt CFLs): $ 10 per 4-Pack 

Evaluation costs set at $2,500 

Follow-up survey costs @ $7,800 

Includes T&D loss savings of 8.7% for energy and 10.8% for demand 

C. 

D. 

E. 

F. 

G. 

The assumed load impacts are described in Appendix €3. 

$0 $2,500 

$~~~~~~ 
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8 
Exhibit 1 .- Sample ~f Newspaper Ad 

21 



Exhibit: 2 - Some Facts About CFL 
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Exhibit 3 -FACT SHEET: Mercury in CFLs 

I------- - 
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Number of Participants or Four-Packs of 23 Watt CFLs Provided: 

Number of 23 Watt CFLs Provided: 4 x 3,744 = 

Life of 23 watt ENERGY STARB CFL: 10,000 Hours 

3,744 

14,976 

Sample Size: 255 (90% confident level +/- 5% error) or 1,020 CFLs 

Percent of CFLs Installed: 85% of the CFLs (862 bulbs) or 3.38 bulbs per participant 

Percent of Persistence: 78% of the CFLs still in place (793 bulbs) or 3. I 1 bulbs per participant; 

15% of the CFLs were never installed (1 58) inaiiily because 110 application; 

7% of the CFLs were removed (69) due to burning out/did not last (69) 

Percent of Free riders: 27% 

Weighted Average of Wattage of Incandescent Bulbs Replaced by 23 Watt CFLs: 70 watts 

79% of the participants used their CFLs to replace Iiicaiidescent bulbs (623 of 793) 

12% of the participants replaced another CFL, assuming net cliaiige in load 

5% of the participants reported 110 replaceinelits 

4% of the participants did not Itnow 

Average Daily Hours of Use of the CFL’s installed: 

Percent of Hours of Use during Peak Hours: 

4.5 hours per day 

Winter Peak Range Hours (7:OO - 9:OO): 27% 

Summer Peak Range Hours (1590 - 17:OO): 29% 

Placeiizent of CFLs in Home: 27% living room; 22% kitchen; 18%bedrooni 
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ndix ner act is 

GY SAVINGS: 

Average I-fourly Energy Savings per bulb (watts): 

70 watts (Incandescent bulb replaced) - 23 watts (CFL) = 47 watt savings per bulb 

Average Daily Energy Savings per bulb (watt hours): 

47 watts x 4.5 hourdday = 21 1 .5 watt hours per bulb 

Measure Life: 10,000 hours / (4.5 hours/day x 35 1 dayslyear) = 6.33 years 

Annual Energy Savings per bulb (ItWh): 

21 1.5 watts x 351 daydyear (assuming 2 weeks vacation)/lOOO = 74.24 ltWh 

Total Annual Energy Savings per Participant (ItWh) w/Persistence 62 Incandescent bulb replacement: 

4 bulbs/participant x (623 bulbs/l020 bulbs) x 74.24 1tWldbulb = 181 3 8  ltWh/participant 

Total Program Annual Energy Savings (1tWh) w/Persistence & Incandescent bulb replacement: 

By Bulbs: (623 bulbs/1020 bulbs) x 14,976 bulbs x 74.24 lWh/bulb = 679,081 ItWh 

By Participant: 3,744 Participants x 181 .38ltWh/participant = 679,081 1tWh 

Net Program Energy Savings (kWh) with fiee riders: 

679,081 ltWh x (1 .O - .27) 495,729 kWh 

Net Program Energy Savings (ItWh) with 8.7% T&D Losses: 

495,729 l~Wh/lOOO x 1.087 = 538.9 MWh 
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Peak Winter Deinaiid Reduction per Participant (Watts) w/Persistence & Incandescent replacement: 

47 watts x (623 bulbs/l ,020 bulbs) x 4 bulbs/participant x .27 CF = 3 1 .OO watts/pai-ticipant 

Total Prograin Net Winter Peak Demand Reduction (1tW) w/Free riders: 

3 1 .00 watts/participant x 3,744 participants x ( I  .0 - .27) = 84,726 watts/1000 = 84.73 ItW 

Total Program Net Winter Peak Demaiid Reduction (kW) with 10.8% T&D Losses: 

84.73 ItW x 1.108 = 93.88 ItW 

Peak Suininer Demand Reduction per Participant (Watts) w/Persisteiice & Incandescent replacement: 

47 watts x (623 buIbs/1,020 bulbs) x 4 bulbs/participaiit x .29 CF = 33.30 wattdpai-ticipant 

Total Program Net Suininer Peak Demand Reduction (1tW) with free riders: 

33.30 wattslparticipaiit x 3,744 participants x (1.0 - .27) = 91,013 wattdl000 = 91.01 kW 

Total Program Net Suininer Peak Deinaiid Reduction (kW) with 10.8% T&D Losses: 

91.01 ItW x 1.108 = 100.84 kW 

44 


	2.pdf
	EXECUTIVE: STJMMARY
	TECHNOLOGY DESCRIPTION
	PROGRAM DESCRIPTION
	DATA C0L.L ECTION
	PROCESS AND MARMET EVALUATION
	IMPACT EVALTJATION
	Table 1 : Average Load Impacts for Program

	COST-BENEFIT EVALIJATION
	Table 2: Economic Test Results
	Table 3: Actual Program Costs
	Table 4: Projected Program Costs

	VIII APPENDIX
	Appendix A - Exhibits
	Appendix R - Participant Follow-Up Survey Questionnaire and Results
	Appendix C - Teacher Follow-Up Survey Questionnaire and Results
	Appendix D Energy and Demand Impact Analysis

	EXECTJTIVE SUMMARY
	TECHNOLOGY DESCRIPTION
	PROGRAM DESCRIPTION
	DATA COLLECTION
	PR.OCESS AND MARKET EVALIJATION
	IMPACT EVALUATION
	Table-1 : Average Load Impacts for Program

	VI1 COST-BENEFIT EVALTJATION
	Table-2: Economic Test Results
	Table-3: Actual Program Costs
	Table-4: Projected Program Costs
	Appendix A - Exhibits
	Appendix E3 - Participant Follow-Up Survey Questionnaire Results
	Appendix C - Energy and Demand Impact Analysis
	Appendix B - Energy and Demand Impact Analysis
	Appendix E3 - Energy and Demand Impact Analysis



