
AUG 1 5  2011 

PUBLIC, SERVICE 
COMMISSION 

Jeff R. Deroueii, Executive Director 
Kentucky Public Service Coiiiiiiissioii 
P. 0. Box 61.5 
2 1 1 Sower Boulevard 
Fraizltfort , I< Y 406 02 

August 1 5 ,  20 1 1 

Dear Mr. Derouen: 

Re: Case No. 201 1- 

hi tlie Matter of llie Joiiit Applicatioii Pursuant to 1994 IioLise Bill No. 501 
for tlie Approval of Kentucky Power Coiiipaiiy Collaborative Deiiiand- 
Side Maiiageiiieiit Prograiiis, aiid €or Authority to Iiiipleineiit a Tariff to 
Recover Costs, Net Lost Reveiiues aiid Receive Iiiceiitives associated with 
the Iiiipleriieiitatioii of the Keiitucky Power Coiiipaiiy Collaborative 
Demand-Side Maiiagemeiit Programs. 

Pursuant to the Commission’s Order dated May 22, 1996, eiiclosed are an origiiial aiid 
teii copies of the Joiiit Applicaits’ status report. This report describes the operation aiid 
progress of tlie Demand-Side Maiiagemeiit Flail. 

The Joiiit Applicaiits seek authority for ICLeiitucly Power Coiiipaiiy or KPCo, in 
conjunction with its utility services aiid pursuant to the 1994 House Bill No. 501, to 
iiiipleiiieiit the eiiclosed revised electric tariff to recover costs associated with the 
iiiiplenieiitatioii of deniaiid-side maiiageiiient programs, which include iiet lost revenues 
aiid iiiceiitives related to those prograiiis. 

The DSM Collaborative is requesting Coiiimissioii approval to significantly decrease aixiual 
paitkipation levels for the following progaiiis. The actiial participait levels Cor the first half 
of 201 1 were lower flim expected. As a result, a decrease in aiiiiiial pai-licipaiits based on a 
revised projection for the last half oftlie year was prudeiit. 

0 

o Residential &: Coiimiercial Load Management Progain from 1,040 lo 5.50 
Siiiall Coiiviiercial AC HP Program fioiii 120 to 6.5 paiticipaits per year. 

participants per year. 
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hi tlis filing, tlie DSM Collaborative is requestiiig Coiiuiissioii approval for a thee-year 
exteiisioii of I<eiitucly Power's Targeted Energy Efficiency, Coiiuii~u-iity Outreach CFL, 
Eiiergy Education for Studeiits, Mobile Hoiiie Heat Pump, Mobile Hoiiie New Coiistructioii, 
aid High Effrcieiicy Heat Pump progmiis tluougli 2014. Evaluation repoi-ts lor the first two 
years of tlie previous thee-year exteiisioii (2,009-20 10) liave been provided to ,justify the 
coiitiiiuatioii o€ the prograiiis. 

The DSM Collaborative is also requesting Coiiiiiiissioii approval in this filing, for a two- 
year exteiisioii of the ICentuclty Power Modified Energy Fitiiess Program. A prograiii 
evaluatioii report is recoiiuiieiided for developiiieiit begiiuiiiig January 1 tlvougli June 
30"', 2013, based 011 the program operation for years 201 1 and 2012. Tlie evaluatioii 
reports for tlie first two years of the previous three-year exteiisioii (2009-20 10) have been 
provided to justily tlie coiitiiiuatioii of tlie program. 

The DSM collaborative recommends 20 12 Evaliiation, Measurement, and Verification, or 
EM&V, services for 5 DSM prograiiis to be provided by ail exteriial vendor. The EM&V 
services will begiii October 20 I 1 with the evaluatioii repoi-t to be developed tlirougli June 
30, 2012. Tlie evaluation repoi-ts will be filed with the August 15, 2012 filing for the 
followiiig 5 prograins; Residential Efficieiit P ~ o ~ u c ~ s ,  Coiiiiiiercial Nigh Efficieiicy Heat 
Puinp/Air Conditioner, Residential aiid Coinniercial HVAC Diagiiostic aiid Tune-up, 
Coimnercial Inceiitive, aiid Residential aiid Coriiiiiercial Load Management prograiiis. 

Tlie revised DSM Adjustiiieiit clause factor for the residential sector Iias been agreed 
upoii aiid is proposed by tlie DSM Collaborative (see Exhibit Cy Coluiiui 4, Liiie 13). 
The proposed factor for the resideiitial sector is the iiiidpoiiit between tlie ceiliiig and tlie 
floor calculatioiis as deiiioiish-ated on Exhibit C. Tlie floor was calculated by taltiiig the 
Collaborative projected reiiiaiiiiiig foui-tli quarter position (see Exhibit C, Coluiim 4 Line 
2) and dividing by the adjusted estimated sector KWI3 sales for tlie reiiiaiiiing foui-tli 
quarter (see Exhibit C, Coluiiiii 4, Line 1 I). The ceiling was calculated by taltiiig tlie 
Collaborative projected reiiiaiiiiiig foui-tli quai-ter positioii (see Exhibit Cy Coluiiui 4, Liiie 
4) aiid dividing by tlie adjusted estimated sector ICWW sales for the reiiiaiiiing fourth 
quaiTer (see Exhibit Cy Coluiiiii 4, Line 1 I). 

The revised DSM Adjustmeiit clause factor for the coiiiiiiercial sector has been agreed 
~ipoii aiid is proposed by tlie DSM Collaborative (see Exhibit C, Coluiiui 4, Line 26). 
The proposed factor for the coiiiiiiercial sector is tlie midpoint between the ceiliiig aiid the 
rfloor calculations as deiiioiistrated on Exhibit C. The floor was calculated by taltiiig the 
Collaborative projected reiiiaiiiiiig fourtli quaiqer position (see Exhibit C, Coluiiui 4, Line 
16) aiid dividing by tlie adjusted estiiiiated sector ICWH sales for tlie reiiiaiiiiiig fourth 
quarter (see Exhibit C, Coluiiiii 4, Liiie 24). The ceiliiig was calculated by taltiiig tlie 
Collaborative projected reiiiaiiiiiig fourtli quarter positioii (see Exhibit C, Coluiiui 4, Line 
18) aiid dividing by tlie adjusted estiiiiated sector IC WI-I sales for the remaiiiiiig fourth 
quartcr (see Exhibit C, Coluiiiii 4 ,  Liiie 24). 
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Tlie Joint Applicants request the Coiiimission to approve tlie followiiig: 

(1) A thee-year exteiisioii of the Targeted Eiiergy Efficieiicy, Coiiunuidy 
Outreach CFL, Eiiergy Education for Studeiits, Mobile Home Heat Puinp, 
Mobile Hoiiie New Coiistmction, a id  High E-flicieiicy Heat Pump 
pro,Ol.a11s. 

(2) A two-year extension of the Modified Eiiergy Fitness program 

(3) The redi.1ced participant levels for the Resideiitial & Commercial Load 
Maiiagerneiit Prograiii aiid Small Coiiuiiercial AC 1 9  Prograiii. 

(4) The DSM Electric Tariff to become effective Septeiiiber 28, 201 1. 
ti-- r T 

v J’ 1.,lt.1117c ‘‘le new 1 e s l t i a l  and . .  
coiiunercial factors with the first billing cycle in October 201 1. 

As is ciistoinary, the Coiiipany requests the Comiiiissioii return a stamped copy of the 
revised tariff sheet upoil arrival. If you have any questions, please contact ine at (502) 
696-7010. 

Sincerely, 

Manager, Regulatory Services 

eiiclosure 





._.___- --.- E 
I Definitions 
2 Summary Information (All Programs) 
3 Summary Energy/Demand Information (All Programs) 

---. Residential P F Q ~ E I ~ S  ~- ~ 

Targeted Energy Efficiency .. 4 

6 Mobile Home New Construction 
7 Modified Energy Fitness Program 
8 High Efficiency Heat Pump 
9 
10 Energy Education for Students 
11 
12 Residential Load Management 
13 Residential Efficient Products 
14 Energy Fitness - Inactive 
15 
16 High Efficiency Heat Pump Retrofit Inactive 
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Community Outreach Compact Fluorescent Lamp (CFL) 

Residential HVAC Diagnostic and Tune-up 

Compact Fluorescent Bulb - Inactive 

Commerciall Programs 
17 
18 Commercial Load Management 
19 
20 Commercial Incentive 
21 Smart Audit - Inactive 
22 Smart Incentive - Inactive 

Commercial HVAC Diagnostic and Tune-up 

High Efficiency Heat Pump/Air Conditioner 

BndustrlaB Progarams I__.- 

23 Smart Audit - Inactive 
24 Smart Incentive - Inactive 



1) YTD Costs - Year-to-Date costs recorded through June 30, 201 1. 
2) YTD Impacts - Estimated in place load impacts for Year-to-Date participants. 
3) PTD Costs - Costs recorded from the inception of the program through June 30, 201 1 
4) PTD Impacts - Estimated in place load impacts for Program-to-Date participants. 

Our calculations are based on actual participants and costs as of ,June 30, 201 I I The Residential DSM 
costs in this status report do not agree with the total costs in the Financial Report due to a one month lag in reporting. 

The estimated actual in-place energy (kWh) savings is the summation of the monthly average net energy 
savings associated with participating customers of each DSM program (including TRD losses). The average monthly 
net energy savings is the product of 1/12 of the annual kWh per participant (shown in Exhibit E) and 1/2 of the new 
participants for the current month, plus the cumulative participants from the previous months. The average monthly 
net energy savings is then increased by 10% to include T8D losses The estimated actual in-place energy (ItWh) 
savings are calculated in accordance with the Sunset Provision contained in the joint application, filed 
SeptemDer L/, 'I YYS. 

The estimated anticipated peak demand (kW) reduction is a product of the number of net participating 
customers (excluding free riders) and projected winter/summer demand reductions filed for each program (refer to 
Section Ill to V of the joint application). The anticipated peak demand (kW) reductions includes 11% T&D loss savings 

The calculation of YTD and PTD estimated in place energy (kWh) savings and anticipated peak demand (kW) 
reductions contained in this status report reflect, wherever applicable, the program evaluation results of each 
individual program as described in the August 16, 1999, June 30, 2002, June 30, 2005, June 30, 2008, 
June 30, 201 0, and August 15, 201 1 DSM collaborative report. 

The individual DSM lost revenue, efficiency incentive and maximizing incentives as of June 30, 1997 are 
calculated based on the initial values from Exhibit E in ,the joint application, filed September 27, 1995. A retroactive 
adjustment of the initial values of the efficiency incentives and net lost revenue KWH impacts was used for each 
program for the first eighteen months (1/1/96 to 6/30/97) The lost revenue, efficiency incentive and maximizing 
incentive for the period 1/1/2011 to 12/31/2011 are calculated using the revised values contained in Schedule C 
of this status report. 

The program lost revenue is the product of the number of participating customers, the average net energy 
savings (kWh) per customer and the net lost revenue ($/kWh). The number of participating customers is equal 
to 1/2 of the new participants for the current month, plus the cumulative participants from the previous months. The 
program-to-date lost revenues are calculated in accordance with the Sunset Provision contained in the joint 
application, filed September 27, 1995. 

The efficiency incentive is the product of the number of participants for the month and the efficiency rate 
($/participant). The maximizing incentive is calculated as 5% of actual program cost for the month. 
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DESCRIPTION YTD PTD 

Total Revenue Collected $2,159,716 $19,104,829 

Total Program Costs 788,106 12,600,290 

Total Lost Revenues 258,694 4,375,063 

Total Efficiency / Maximizing 
I t l c m v e  127 7nn L"" I n&snq 

HEAP - Kentucky Power's Information 
Technology Implementation Costs (Case No 2006 
- 00373, Dated December 14,2006) 0 58,968 

HEAP - l(ACA's Information Technology 
15,700 -. Implementation Costs 0 

$1 ,I 84,009 $1 8,535,925 Total DSM Costs As of June 30, 201 I 
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DESC RI PTlO N YTD PTD 

Actual In-Place Energy Savings: 3,098,615 kWh 637,549,877 ItWh 

wl T&D Line Losses: 3,408,477 kWh 701,304,865 kWh 

Total ItW Reductions: 

Winter 
w/ T&D Line Losses: 
Summer 
wl T&D Line Lasses: 

805 kW 23,616 kW 
893 It w 26,214 kW 

1,150 ItW 6,246 ItW 
1,276 ItW 6,933 kW 
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_ _ -  
New ~~~~~~~~~~~ Ail Electric Non All Electric 

Jan 13 2 
Fe b 
Mar 
APr 
May 
Jun 
Jul 

Aug 
SeP 
Oct 
Nov 

24 
21 
15 
14 
23 
0 
0 
0 
0 
0 

0 
1 
1 
2 
0 
0 
0 
0 
0 
0 

ergy (IcWh) Savings 
and (ItW) Redtiction: 

- - _ _ _ j l -  

costs - -I - - P _I - 
Retroactive 

Description Year-To-Date Adjustment Proqram-To-Date 
Total Evaluation 6,922 00 0 00 260,249 00 

3,242,317 00 EqurpmenWendor 70,042 00 0 00 
Promotional 0 00 0 00 0 00 
Customer Incentives 0 00 0 00 0 00 
Other Costs 0 00 0 00 9,553 00 
Total Program Costs 76,964 00 0.00 3,512,119 00 

Lost Revenues: 
Efficiency Incentive: 

The Targeted Energy Efficiency Program provides a variety of services, including a home 
energy audit, weatherization and seal-up to targeted low income customers. 

The Equipment I Vendor cost categories includes the cost of labor and materials of measures 
installed, participant energy education costs and vendor administration costs. The YTD costs 
are $76,123 for all-electric and $841 for non-all-electric homes. 

The YTD Estimated in Place Energy (ItWh) Savings for all-electric participants and non-all- 
electric participants is 21 5,376 and 6,420 respectively 

The YTD Anticipated Peak Demand (kW) Reduction summerlwinter for all-electric and 
non-all-electric participants is 34/62 and 111 respectively. 

The YTD Lost Revenue for all-electric participants and non-all-electric participants is $49,111 
and $5,354 respectively 

The YTD Efficiency Incentive for all-electric participants is $16,253 
The YTD Maximizing Incentive for non-all-electric participants is $42 

The projected participant and budgetary level for 201 1 is 350 all-electric homes, 
55 non-all-electric homes and $400,000. 
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Jan 19 
10 
9 
18 
27 
11 
0 
0 
0 
0 
0 

2 374. 

Estimated in  Place Energy (ItWh) Savings 
Anticipated Peak Demand (kW) Reduction: 

Description 
Total Evaluation 

Promotional. 
Customer Incentives: 
Other Costs: 
Total Program Costs 

Lost Revenues: 
Efficiencv Incentive: 

Equipmen Wendor: 4,650 00 0 00 70,155 00 

Year-To-Date Adiustment Proqram-To-Date 
5,748 00 0 00 52,122 00 

0 00 0 00 0 00 
36,800 00 0 00 1,014,000 00 

0 00 0 00 1,16700 
47,198.00 0.00 1,137,444.00 

35,657.00 5,820.00 515,159.00 
27,615.00 18,331.00 213,023.00 

The High Efficiency Heat Pump - Mobile Home program provides incentives to customers, encouraging 
them to install the highest efficiency equipment practical 

The projected participant and budgetary level for 201 1 is 230 and $ 1  13,500 respectively 
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2 0 
18 0 
12 0 
12 0 
7 0 
0 0 
0 0 
0 0 
0 0 
0 0 

2 213 2 

Estimated in Place Energy (CtWh) Savings 
Anticipated Peak Demand (ItW) Reduction: 

Description 
Total Evaluation 
EquipmenWendor: 
Promotional: 
Customer Incentives: 
Other Costs: 
Total Program Costs 

The Collaborative has devised and implemented a plan in conjunction with trade allies to offer a financial 
incentive to new mobile home buyers and trade allies to encourage the installation of high efficiency heat 
pumps and upgraded insulation packages in new mobile homes 

The revised projected participant and budgetary level for 201 1 is 205 heat pumps and $123,000 respectively 
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Feb 
Mar 
APr 
May 
Jun 
Jul 
Aug 
SeP 
Oct 
Nov 

88 
120 
101 
120 
128 
0 
0 
0 
0 
0 

Total Evaluation 
EquipmenWendor 

Customer Incentives 

Total Program Costs 

Year-To-Dale Adiustment Proqram-To-Date __- 
4.393 00 0 00 31,499 00 

197,564 00 0 00 2,739,342 00 
0 00 0 00 0 00 
0 00 0 00 0 00 

2 1,547 00 0 00 
223,504.00 0.00 2,792,388.00 

2 1,547 00 

c OM M E PITS : 
The Modified Energy Fitness program provides energy audits, blower door testing, duct sealing and 
direct installation of low cost conservation measures to residential customers with electric space 
heating and electric water heating 

The equipment I vendor cost category includes the cost of labor and materials of measures installed, 
the cost of promotion by the vendor and vendor administration costs including customer education 

The projected participants for 201 1 is 121 1 at a budgeted expense of $455,000 
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Estimated in Place Energy (kWh) Savings 

Promotional: 
Customer Incentives. 
Other Costs: 
Total Program Costs 

Lost Revenues: 
Efficiency Incentive: 

0 00 0 00 0 00 
132,000 00 0 00 532,100 00 

0 00 0 00 0 00 
160,699.00 0.00 639,349.00 

45,993.00 0.00 108,411.00 
37,063.00 0.00 201,052.00 

COMMENTS: 
This program was implemented to reduce residential electric consumption by replacing older, tess 
efficient electric heating systems with high efficiency heat pumps Customers are provided an 
incentive encouraging them to promote the highest efficiency equipment practical 

The YTD Estimated in Place Energy (ItWh) Savings for resistance heat replacement and non-resistance 
heat replacement participants is 190,307 and 166,508, respectively 

The YTD Anticipated Peak Demand (Itw) Reduction summer/winier for resistance heat replacement and 
non-resistance heat replacement participants is 0189 and 01139 respectively 

The YTD Lost Revenue for resistance heat replacement and non-resistance heat replacement participants 
is $13,725 and $32,268 respectively 

The Efficiency Incentive for resistance heat replacement participants is $12,030 and for 
the non-resistance heat replacement participants is $25,033 

The projected participants and budgeted expense for 201 1 is 272 resistance heat replacement custonhers, 
500 non-resistance heat replacement customers and $3(33,300 respectively 
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Estimated in Place Energy (kW1i) Savings 

Description 
Total Evaluation 
EquipmenWendor. 
Promotional: 
Administration: 
Other Costs: 
Total Program Costs 

256 645.00 

GOMMENUS:: 
The Community Outreach Compact Fluorescent Lighting (CFL) program is designed to educate and influence 
residential customers to purchase and use compact fluorescent lighting in their homes A package of 4 htgh 
efficiency CFLs are distributed to customers at scheduled community outreach events 

The projected participant and budgetary level for 201 1 is 4,800 customers and $60,500, respectively 
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163 
0 

457 

Descrintion Year-To-Date Adiustment Proqram-To-Date 
Total Evaluation 6,081 aa 0 00 10,260 00 
Equipmen Wendor: 5,554 00 0 00 34,757 00 

Education Workshops a 00 0 00 io,000 00 
0 00 0 00 0 00 

Administration 0 00 0 00 4,562 00 
Total Program Costs 11,635.00 0.00 59,579.00 

~~~~~~~$~ 
The Energy Education for Students program is designed to partner with the National Energy 
Education Development Project (NEED) to implement an energy education program for 
7th grade students at participating middle schools The students will be provided a package 
of four 23 watt CFLs to install in their homes The program will influence residential customers 
to purchase and use compact fluorescent lighting in their homes 

The projected participant and budgetary level for 20 11 is 2,000 students and $3 1,000 
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New ~~~~~~~~~~~~ Heat Pume Air Conditioner 
Jan 13 0 
Feb 12 0 
Mar 72 13 
APr 98 13 
May 50 14 
J u n  45 24 
Jul 0 0 

A w  0 0 
SeP 0 0 
Oct 0 0 
Nov 0 0 
Dec 0 0 

PTD 31 8 6 4. 
64 

-- P 

Estimated in Place Energy (ItWh) Savings 
Anticipated Peak Demand (ItW) Reduction: 

Summer 70 70 
Winter 66 66 

_Ijs -..-- -- 

Description 
Total Evaluation 
EquipmenWendor: 
Promotional: 
Customer Incentives: 
Administration. 
Other Costs. 
Total Program Costs 

c 0 FA kfl E KITS : 
The Residential HVAC Diagnostic and Tune-up Program provides incentives to customers for a variety of 
HVAC services including over and under refrigerant charge and other diagnostic performance checI(s on 
residential unitary central air conditioning and heat pump units 

The projected participant and revised budgetary level for 201 1 is 180 central air conditioners and 400 heat 
pumps at a budgeted program expense of $63,780 
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- -  - 
N@W ~~~~~~~~~~~~~ A/C Switches Water Heater SW 

Jan 0 0 
Fe b 0 0 
Mar 0 0 
APr 0 0 
May 0 0 
Jun 0 0 
Jul 0 0 
AkJg 0 0 
SeP 0 0 
Oct 0 0 
Nov 0 0 

Estimated in Place Energy (ItWh) Savings 
Anticipated Peak Demand (kW) Reduction: 

Year-To-Date Adiustment Program-To-Date 
Total Evaluation 0 00 0 00 0 00 
EquipmenWendor 0 00 0 00 0 00 

0 00 0 00 0 00 
Customer Incentives 0 00 0 00 0 00 

o a0 o ao 0 ao 
Total Program Costs 0.00 0.00 0.00 

0.00 
0.00 
0.00 
0.00 - 

~~~~~~~~~ 

The Residential Load Management Program will determine whether peak demand can be 
effectively reduced through the installation of load control devices on central air conditioners, heat 
pumps, andlor electric water heaters. 

The projected participant and budgetary level for 201 1 is 250 air conditioners or heat pumps and 250 
water heating switches at 5260,650 respectively The vendor contract was effective on June 1, 201 1 
with program participants targeted for remainder of year 
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3,299 0 0 
23,439 0 0 
29,148 0 0 

Description 
Total Evaluation 
EquipmentNendor. 
Promotional: 
Customer Incentives. 
Other Costs: 
Total Program Costs 

~~~~~~~U~~ 
The Residential Efficient Products Program will provide incentives and marltefing supporl through 
retailers to build market share and usage of ENERGY STAR lighting products Designed to produce 
long-term energy savings in the residential sector by increasing the market share of ENERGY 
STAR CFLs and (or) other ENERGY STAR lighting products 

The projected levels for 201 1 IS 135,945 ENERGY STAR CFLs and 800 other lighting products 
The budgeted expense for 201 1 $367,876 
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Jan 
Feb 
Mar 
APr 
May 
Jun 
Jul 
Aug 
SeP 
Oct 
Nov 

U 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 

Dec 0 
P 0 

PTD 2,812 - 

Estimated in Place Energy (kWh) Savings 
Anticipated Peak Demand (kW) Reduction: 

Description 
Total Evaluation 
EquiprnenVVendor: 
Promotional: 
Cusfomer Incentives: 
Other Costs: 
Total Program Costs 

Year-To-Date Adiustment Proqram-To-Date 
0 00 0 00 18,189 00 
0 00 0 00 665.964 00 
0 00 0 00 0 00 
0 00 0 00 0 00 
0 00 0 00 960 00 
0.00 0.00 685,113.00 

COM M E P17S :: 
This program was discontinued May 14, 1999 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Estimated in Place Energy (ItWh) Savings 
Anticipated Peak Demand (ItW) Reduction: 

Description 
Total Evaluation 
EquipmenWendor: 
Promotional: 
Customer Incentives: 
Other Costs. 
Total Program Costs 

Year-To-Date Njustrnenf: Proqram-To-Date 
0 00 a 00 60 00 
0 00 0 00 15,021 00 
a 00 0 00 0 00 
0 00 0 aa 0 00 
0 00 0 00 0 00 
0.00 0 00 15,081.00 

~~~~~~~~~ 

This program was discontinued December 31, 1996 
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a a 
a a 
a Q 
a 0 
a a 
a a 
0 0 
a a 
0 a 
a a 

'i 369 929 

Estimated in Place Energy (ItWh) Savings 
Anticipated Peak Demand (kW) Reduction: 

Total Evaluation 
EquipmenWendor 

Customer Incentives 

Total Program Costs 

G OM 6M E DlfS : 
This program was discontinued December 31, 2001 
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3 0 

Estimated in Place Energy (ItWh) Savings 
Anticipated Peak Demand (ItW) Reduction: 

Total Evaluation 
Equipmenwendor: 

Customer Incentives: 

Total Program Costs 

Year-To-Date Adiustment Proaram-To-Date 
0 00 0 00 0 00 

500 00 0 00 550 00 
0 00 0 00 0 00 

0 00 0 00 0 00 
800 00 0 00 875 00 

1,425.00 1,300.00 0.00 

~~~~~~~~~ 

The Commercial HVAC Diagnostic and Tune-up Program provides a variety of HVAC services, including 
diagnostic performance checlts on commercial unitary central air conditioning and heat pump units 

The Equipment I Vendor cost includes the cost of incentives for participating HVAC dealers promotion of 
the program The customer incentives are $75 per program participant M D  cost for the program are 
$0 for central air conditioning and $1,300 for heat pump 

The projected participant and budgetary level for 201 1 is GO central air conditioners and 40 heat 
pumps and $24.120 respectively 
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Heat Pump Air Conditioner 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 Q 
0 0 

Estimated in Place Energy (ItWh) Savings 0 
Anticipated Peal; Demand (ItW) Reduction: 

Description 
Total Evaluation 
EquipmenWendor: 
Promotional: 
Customer Incentives: 
Other Costs: 
Total Program Costs 

Year-To-Date Adiustment W r a m - T o - D a t e  
0 00 0 00 0 00 
0 00 0 00 
0 00 0 00 
0 00 0 00 
0 00 0 00 
0.00 0.00 

0 00 
0 00 
0 00 
0 00 
0.00 

GOhdMENUS:: 
The Commercial Load Management Program will determine whether peak demand can be 
effectively reduced through the lnstallatlon of load control devices on central air conditioners, heat 
pumps, andlor electric water heaters 

The projected parttctpant and budgetary level for 201 1 is 25 A/C and 25  water heating switches 
and $28,976 respectively The vendor contract was effective on June 1, 201 1 with program 
participants targeted for remainder of year 
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Nsw Participants Heat Pump Air Conditioner 
0 0 
0 0 
0 0 
5 0 
6 1 
4 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Estimated in Place Energy (IcWh) Savings 
Anticipated Peak Demand (kW) Reduction: 

Description 
Total Evaluation 
EquipmenWendor. 
Promotional: 
Customer Incentives. 
Other Costs: 
Total Program Costs 

GO0 00 0 00 GOO 00 

3,550 00 0 00 3,550 00 
0 00 a 00 0 00 

4;150 00 0.00 4,150.00 

0 00 0 00 a 00 

COM&4ENlFS;. 
The Commercial High Efficiency Heat Pump/Air Conditioner program offers financial incentive to 
small commercial customers (c: 100 ItW demand) who upgrade to a new qualifying central air 
conditioner or heat pump with a Consortium for Energy Efficiency (CEE) rating Applicable for 
5 ton units or less 

The Equipment / Vendor cost includes incentive payments for participating IiVAC dealers 
Customer incentives are included with the program and a promotional expense of $12,000 is 
included with the 201 1 budget with newspaper advertisement beginning in July 

The projected participant and budgetary level is revised for 201 1 to include 25 central air conditioners 
and an increase to 40 heatpumps with a program budget of $47,100 The revised budget includes an 
increase for 201 1 evaluation expense from $2,000 to $5,305 
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Jan 0 
Feb 0 
Mar 0 
APr 0 
May 0 
Jun 0 
Jul 0 
Aug 0 
SeP 0 
Oct 0 
Nov 0 

YTD 0 
PTD 0 

3 - . 

Estimated in Place Energy (IcWh) Savings 
Anticipated Peak Demand (IcW) Redrrction: 

Summer 
Winter 

0 0 

0 0 
0 0 

Year-To-Date Adiustrnent Wqram-To-Date - 
Total Evaluation 0.00 0 00 0 00 
EquipmenWendor: 0 00 0 00 0 00 

0.00 0 00 0 00 
Customer Incentives: 0 00 0 00 0 00 

0 00 0 00 0 00 
Total Program Costs 0.00 0.00 0.00 

0.00 
0.00 
0.00 
0.00 

GOh4MENTS: 
The Commercial Incentive program offers energy savings for all commercial business customers 
through promotion of high efficiency electric lighting, HVAC, pumps, and motors Primary objectives 
include; increasing the market share and installation rate of high efficiency technologies, and 
improving the operating efficiencies of existing long life equipment for commercial customers 

The projected participant and budgetary level for 201 1 is 88 customers and $910,560 
The vendor contract was effective February 1, 20 1 1  and the program is continuing to acquire new 
customers with program energy savings to be recorded following verification of customer installed projects 
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0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Anticipated Peak Demand (kW) Reduction: 

Total Evaluation 

mer Incentives: 

Year-To-Date Adiustment Proqram-To-Date 
0 00 0 00 30,661 00 
0 00 0 00 1,268.176 00 
0 00 0 00 0 00 
0 00 0 00 0 00 
0 00 0 00 (8,156 00)  
0.00 0.00 1,290,68’1.00 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 64,533.00 
0.00 0.00 I,355,214.00 

/__e_i_-- =_( - __=_ 

c OM h4 E NTS :: 
This program was discontinued December 31, 2002 
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llmpacts 
2 
Estimated in Place Energy (ItWh) Savings 0 125,682,085 
Anticipated Peak Demand (ItW) Reduction: 

Total Evaluation 
EquipmenWendor: 

Customer Incentives: 

Total Program Costs 

Year-To-Date Adiustrnent Program-To-Date 
144,039 00 0 00 0 00 
21,504 00 0 00 0 00 

0 00 0 ao 399,592 00 
0 00 0 00 691 00 

565,826.00 0.00 0.00 

0 00 0 00 a 00 

~~~~~~~~~ 

This program was discontinued December 31, 2002 
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P -- --- 
&2w Partiici pa nts Class I I  

Jan 0 0 
Feb 0 0 
Mar 0 0 
A w  0 0 
May 0 0 
Jun 0 0 
Jul 0 0 
Aug 0 0 
Sep 0 0 
Oct 0 0 
Nov 0 0 

Estimated in Place Energy (kWh) Savings 
Anticipated Peak Demand (kW) Reduction: 

Total Evaluation 
EquiprnenWendor 

Customer Incentives 

Total Program Costs 

~~~~~~~~~~ 

This program was discontinued D e c e m b e r  31, 1998 
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Estimated in Place Energy (kWh) Savings 
Anticipated Peak Demand (ItW) Reduction: 

Summer 0 

Total Evaluation 

Customer Incentives 

Total Program Costs 

Year-To-Date Adiustment Proqram-To-Date 
0 00 0 00 28,385 oa 
0 00 0 00 
0 00 0 00 0 00 
0 00 0 00 441 00 
0 00 0 00 0 00 
0.00 0 00 32,114.00 

3,288 00 

~~~~~~~~~~ 

This program was discontinued December 31, 1998 
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P.S.C. ELECTRIC NO. 9 
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(DEMAND-SIDE ~ A ~ A ~ E ~ E ~ T   AD^^§^^^^^ CLAUSE) (Cont’d.) 

RATE. (Cant’d.) 

5 Tlie DSM adjustment shall be filed wit11 tlie Commission ten ( I O )  days befoie it is scheduled to go into effect, 
along with all tlie necessary suppoiting data to just i8  tlie amount of the ad-justments, \vhich shall include data, and 
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Copies orall  documents requiied to be filed \villi tlie Commission under this iegulation sliall be open and iiiade 
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61 870 to 61 SS4. 

6. 

7. The 1-esu1ting mnge for each customer sector per I< WE1 during the tliree-year Experiiiiental Demand-Side 
Management Plan is as follo\~s: 

RESIDENTIAL COMMERCIAL INDUSTRIAL’!: 
(9; Per 1WI-I) ($ Per KWI-I) 

Floor Factor = 0.00010s 
Ceiling Factor = 0.001658 

0.000444 - 0 -  
0.002637 - 0 -  

8. The DSM Adjustment Clause factor (9; Per KWN) for each customer sector wliicli fall within the range defined in 
Item 7 above is as follo\vs: 

CUSTOMER SECTOR 

RESIDENTIAL 

DSM (c) 56 I ,60 1 
s (c) $ 636,014,300 

Adjustiiient Factor $ 0.00OSS3 

COMMERCIAL 

556,3 3 3 
361,020,SOO 

$0.001541 

INDUSTRIAL* 

- 0 -  
- 0 -  

-0- 

“Tlie Industiial Sector has heen discontinued puisuant to the Commission‘s Order dated September 28. 1999 
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CY 
The Kentucky Power Company (KPC) Targeted Energy Efficiency (TEE) program is designed to improve 

energy efficiency for low-income customers through energy audits coupled with installation of various 

energy conservation measures. The program specifically targets electric space heating and electric 

water heating measures, although other types of savings measures are utilized as well. This report 

provides the evaluation results for the 2009 and 2010 program years, and a prospective analysis for the 

years 20 1 2-20 1 4. 

Cos; Benefit Test Summer Winfer Peal: 
Peak Ratio Ratio (KPC) 

(KPC) 

The evaluation consisted of an impact analysis, market effects and process evaluation, and a cost- 

benefit analysis for the program participants in years 2009 and 2010. The prospective analysis used the 

evaluation results to forecast the effectiveness of the program in 201 2-201 4 with respect to KPC's winter 

peak. Two iterations of the current and prospective cost-benefit tests were run, one that included the 

Summer Peak Winter I%xk Rafio 
Ratio (KPCcWAP) (I(PG-:-VdAP) 

\A'ecxbazahnn Ascintance Proaram (WAP) dollars and one that did not. This was done to account for all 

expenses incurred for items installed on program participants, regardless of the source of the funds. For 

. .  

Prograin Administrator Cost 
(PACT) 
Total Resource Cost (TRCJ 
Ratepayer Impact Measure (RIM) 
Participant Cost (PCTJ 

2009 and 201 0, the TEE program weatherized the homes of 742 customers, providing 1,307 MWh of net 

annualized energy savings, 200 kW in summer peak demand reductions, and 328 kW of winter peal: 

demand reductions. The process evaluation concluded that the promotion was effective, but the 

delivery mechanism could use further evaluation to ensure KPC and WAP funds are being used 

efficiently. The WAP frmds expire on Marc,h 31, 2012, so they were not included in the prospective 

a na lysis. 

1.42 1.59 1.42 1.59 
1.42 1.59 0.63 0.7 1 
0.5 1 0.5% 0.5 1 0.58 
NIA N/A NIA  NIA  4 

Based on the results of the evaluation, the TEE program was determined to be cost-effective for the 

cost-benefit tests used in the California Standard Practice Manual. The prospective analysis of the 

program for 2012-2014 also predicts the program will be cost-effective. KPC should work with the 

Kentucky DSM Collaborative to suggest future utilization. 

2009-20 I O  Cost-Benefif Evaluafion Resulfs 

20 12-20 14 Cost-Benefif frospec five Resulfs 
Cos) Benefit Test 
Program Administrator Cost (PACT) 

Ratepayer Impact Meascire (RIM) 0.68 

Winl'er Peak Ratio 

Total Resource Cost (TRC) 1.95 

Participant Cost (PCT) -- 
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Prograna ~~$~~~~~~~ 

Kentucky Power Company manages a suite of energy efficiency programs to provide c,ustomers with 

assistance in reducing electric bills and to meet corporate energy efficiency goals. The Kentucky 

Targeted Energy Efficiency program was developed with the assistance of the Kentucky Power 

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

Service Commission (PSC) on December 4, 1995 (Case No. 95-427) to help meet Kentucky Power's 

goals 

Kentucky Power Company's Program was designed to improve energy efficiency through energy audits 

coupled with installation of various energy conservation measures. The program specifically targets 

electric space heating and electric water heating measures, although other types of savings ineasures 

are utilized as well. Measures installed in all-electric premises and non-all-electric premises inc-lude: 

1 )  Energy audit and inspection of heating equipment (aii housenoidbj 

2) First-line weatherization (weather-stripping and caulking windows and exterior doors) 

3) Blower door analysis with air and duct sealing measures 

4) Domestic, hot water heater measures (water heater blanket, pipe insulation, and thermostat 

setback) 

5) Attic, floor, and wall insulation 

6) Compact fluorescent bulbs 

7) Structural repairs that have energy efficiency value; i.e., holes in outside walls, outer doors, 

windows, and ceilings ($100 maximum) 

To implement this program, Kentucky Power Company utilizes existing not-for-profit agencies that focus 

on weatherizing low-income households. The major goals of the Targeted Energy Efficiency program are 

to: 

1) Reduce energy consumption of electrically heated homes 

2) Assist and encourage home owners to improve heating, ventilation, and air conditioning (HVAC) 

efficiency by installing weatherization measures 

3) Increase customer satisfaction and services 

4) Reduce Kentucky Power's long-range peak demand. 
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$~~~~~ 
The Program has been in place for many years, and therefore a detailed review of the basic program 

processes was deemed unnecessary. Rather, the primary emphasis related to the process and market 

evaluation was whether the program continues to utilize the time of the I<PC in an optimal manner 

given the cooperation with Community Action Agenchs (CAA). The 201 1 survey of participants 

indicated that just over 32% of the all-electric and 38% of the non-all-electric participants would likely 

have purchased similar energy efficiency measures without the program, but were not treated as free 

riders due to the nature of a low income weatherization program such as the TEE. The promotion 

method employed was effective. The delivery mechanism continues to be effective: however the costs 

incurred indicate operational efficiencies can continue to be incorporated when found. Customer 

sai 1-h. 

~~~~~~~~~ al~~~e~~n"~iPe~ es'5 
KPC promoted the prograin solely through an established nelwork of Community Action Agencies. Five 

(5) agencies are involved with the TEE program, but only three (3) participate actively. Participation 

results were near KPC's expected goals, so it is assumed the promotional work done by the agencies is 

effective. 

DiPedn"vel7-y ~~~~~~~~~ 

Community Action agencies are responsible for implementing the TEE program in the customers home. 

Each agency handled all facets of the installation and provided KPC with customer inslallation reports 

once per month. KPC staff entered the information into an Access database for participant tracking, 

including matching customer account numbers, and logging payments made by both I<PC and the 

CAA. On-site inspections were performed to verify the measures were installed and to maintain a 

quality control check. I<PC staff rated the quality of the relationship with the agencies (on a scale of 

one-to-five, five being best) a four. The relationship was not rated a five because the goals of the CAA 

is not always the same as those of KPC, and so some funds are not always spent by the agencies in a 

manner coinpletely consistent with KPC's goals. 

Total costs to implement the program indicate thal operational efficiencies can be found. Costs 

attributable to KPC are within reason for a low income weatherization program; however, casts 

attributed to government stiinulus indicate muc.h of the items they installed did not provide much 

savings above the i tem that KPC performed, which reduced the savings per dollar ratio. While the 
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total costs do not affect KPC. ratepayers directly, any improved processes benefit all parties involved. As 

an example, if a process were improved that saved 5%, that money could be allocated to help 

weatherize more cus t omers . 

D@t@ Trackin 
Data collection and tracking could be improved. Participation numbers filed with the Collaborative 

were much higher than the detail implementation data. Sporadic pieces of data were missing -- such 

as heating source, blower door results, and heat pump EER -- that are required to produce engineering 

estima tes . 

A discrepancy in the participation tracking spreadsheet led to underestimated demand savings by 61 % 

in Collaborative reports, but up-to-date summer and winter demand per participant savings data from 

the last two evaluations could alleviate this problem. Lower per participant estimates led to 

underreporting of 2009 summer demand savings by 2i kb" urd-r,d 5GwiRgs hy ?a !tW 

Demand savings from 201 0 were reported correctly. 

' L .  

Free Riders and $ ~ ~ U U ~ ~ ~ ~  
A free rider is a participant who would have installed energy efficiency measures had they not 

participated in the Program. Spillover refers to additional energy efficiency measures adopted by 

participants as a result of the program. Free ridership was determined by dividing the total survey 

responses by the positive responses to the questions "Had you planned on installing any weatherization 

measures before you heard about the program?" and "Would you have installed weatherization 

measores if the program was not available?" From the survey responses, 17% of all-electric and 16% of 

non-all-electric participants indicated they would have installed some measures without the program. 

However, they were not classified as free riders in this program because the basic premise of the low 

income program is that the participant cannot afford to install any measures without the program. Free 

ridership was calculated using the combination of customers that answered in the affirmative to the two 

questions asking if the customer would have installed measures outside the program, and at that time. 

No information on possible spillover effects was captured in the survey.. 

rke 1  POL^ tn'a n 
In the current US. marketplace, there will always be some economic winners and economic losers. 

Therefore it is anticipated that there will always be a low income segment to society that can benefit 

from having measures provided to them that helps with energy efficiency. However, since a large 

portion of the funds for measure installation were provided through government subsidy, it is expected 

that participation will be lower the next few years. Setting a goal of weatherizing 200 all-electric and SO 
non-all-elec3ric c,ustomers in each of the next two years seems reasonable. 
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Gus comer $ ~ c ~ ~ ~ ~ ~ ~ ~ ~ ~  
The participant follow-up survey showed that overall satisfaction with the Program was very high, with 

85% of the all-electric survey respondents indicating they were very satisfied (39%) or satisfied (46%) with 

the program. For non-all-electric customers, 88% were either very satisfied (41%) or satisfied (47%). No 

all-electric respondents were very dissatisfied and only one was dissatisfied. Two (2) non-all-electric 

respondents were very dissatisfied and one was dissatisfied. From the comments received the source of 

the dissatisfaction was the recent KPC rate increase and an installer not returning to address a 

complaint. 
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The TEE evaluation consisted of a billing analysis coupled with engineering estimates of the 

impleimentation data collected by KPC. The billing analysis was used to determine net savings by 

participant. The engineering estimates were used to develop gross measure savings by participant. 

Implementation data was utilized to determine frequencies of installed measures as well as many values 

needed to calculate engineering estiinates of measure savings. To effectively capture the change in 

usage patterns, an evaluafion needs both pre- and post-installation billing data. The per-participant 

billing analysis savings are compared to the per-participant engineering estimates to determine an 

estimated Net-to-Gross ratio. In theory, the billing analysis results should capture the free ridership and 

spillover behaviors of participant group. Those results are then compared to the survey results to see if 

the free ridership and spillover questions asked corroborate the analysis. Further details of the billing 

analysis and engineering estimates can be found in the appendixes. 

In order to capture accurate per-participant savings numbers, the list of applicable customers must f i is i  

be validated. Once a valid set of customers was determined, the next step was to perform a billing 

analysis and create engineering estimates using the algorithms for installed measures (Appendix - 

Engineering Estimates) to determine an average per-participant energy, summer peak, and winter 

peak savings value. To complete the savings calculation, transmission and distribution losses are 

accounted for, so that numbers can be presented at a level equivalent to generation. Going forward, 

the per-participant assumptions for estimating savings are in the below table. 

2009 and 20 I0 Average Net Per-Pariicipanf Savings 

L Non-All-Electric Per Participant Savings I 873 0.22 0.1 4 

AIU-EUectrn"c 
For 2009, KPC had goals of weatherizing 210 all-electric homes and saving KPC customers 427 MWh. 

The program weatherized 259 all-electric homes, and produced net annualized total program savings 

of 508 MWh of energy savings, including transmission and distribution losses, persistence, and free 

ridership. The summer peak demand reductions were 73 kW, and the winter peak demand reductions 

were 132 kW. KPC met 123% of the participant target and 119% of the energy target. No goals were 

provided for summer or winter demand savings. 

For 2010, KPC had goals of weatherizing 415 all-electric homes and saving KPC customers 843 MWh. 

The program weatherized 346 all-electric homes, and produce net annualized total program savings of 
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679 MWI? of energy savings, including transmission and distribution losses, persistence, and free ridership. 

The summer peak demand savings were 97 kW, and the winter peak demand reductions were 176 kW. 

KPC met 83% of the participant target, and 80% of the energy target. No goals were provided for 

suinmer or winter demand savings. 

Category 

For 2009 and 2010 of the TEE program, KPC weatherized 605 all-electric homes, producing net 

annualized program savings of 1,187 MWh of energy savings, reduction of 169 kW at summer peak and 

309 kW at winter peal:. I<PC met 97% of the participant target and 93% of the energy target. 

Participation and annual energy savings were below the expected goals due to a large influx of WAP 

dollars to the CAAs, reducing the need for KPC dollars. The WAP dollars expire March 31, 2012. 

-.. Ev.l?g_ccr - of 
Goal 

Imsact Evaluation Resulfs by  Year for All-Electric Custoiners 

2009 
Participants 
Energy (MWh) 
Summer Demand (kW) 
Winter Demand (kW) 
201 0 
Participants 
Energy (MWh) 

Winter Demand (kW) 
Tofal 

- 

Summer Demand (kW) 

Participants 
Energy (MWh) 

Winter Demand (kW) 

____- 

Summer Demand (kW) 

210 259 259 123% 
427 526 508 119% 

73 - 
- 132 

- 
415 346 346 83% 
843 703 679 80% 

97 - 
176 - 

625 605 605 97% 
1,270 1,229 1,187 93% 

169 - 
309 - - 

For 2009, KPC had goals of weatherizing 78 non-all-electric, homes and saving KPC customers 89 MWh. 

The program weatherized 83 lion-all-electric homes, and produced net annualized total program 

savings of 72 MWh of energy savings, including transinission and distribution losses, persistence, and free 

ridership. The summer peak demand reductions were 18 kW, and the winter peak demand reductions 

were 12 kW. KPC met 106% of the participant target and 82% of the energy target. No goals were 

provided for summer or winter demand savings. 

For 2010, KPC had goals of weatherizing 78 non-all-electric. homes and saving KPC customers 89 MWh. 

The prograin weatherized 54 homes, and produced net annualized total program savings of 47 MWh of 
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energy savings, including transmission and distribution losses, persistence, and free ridership. The 

summer peak demand reductions were 12 kW, and the wirter peak demand reductions were 8 kW. 

KPC met 69% of the participant target, and 53% of the energy target. 

Participants 
Energy (MWh) 
Summer Demand (kW) 
Winter Demand (kW) 
Total 
Participants 
Energy (MWh) 
Summer Demand (kW) 
Winter Demand (kW) 

For 2009 and 2010 of the TEE program, KPC weatherized 137 non-all-electric homes, producing net 

annualized program savings of 120 MWh of energy savings, 30 1:W in suininer peak reductions, and 19 

kW in winter peak reductions. KPC met 88% of the participant target and 68% of the energy target. 

Again, participation and annual energy savings were below the expected goals due to a large influx of 

WAP dollars to the CAAs, reducing the need for KPC dollars. The WAP dollars expire March 31, 2012. 

78 54 54 69% 
89 61 47 53% 

- 12 - 
8 

156 137 137 88% 
177 156 120 68% 

30 
- 19 

lmpacf Evaluafion Resulk b y  Year for Non-All-Necfrk Cusfomers 

For 2009 and 2010, the TEE program, KPC goals were to weatherize 781 homes and save KPC customers 

1,447 MWh. The program weatherized 742 customers, and produced net annualized total program 

savings of 1,307 M\Nh of energy savings, including transmission and distribution losses, persistence, and 

free ridership. KPC met 95% of the participant target and 90% of the energy target. No goals were 

provided for summer or winter demand savings, however summer demand savings were 200 kW and 

winter demand savings were 328 kW. Participation and annual energy savings were slightly below the 

expected goals. 
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ImDacf Evaluafion Results b y  Year  for TEE Custorners 
Category Goal ,Ex-Anfe Ex-Post Percent OF 

Goal 
12009 
___.-- 

Participants 288 342 342 119% 
Energy (MWh) 515 62 1 58 1 113% 
S u m m e r  D e m a n d  (kW) 91 

- 144 - 

201 0 
Participants 493 400 400 81 % 

Winter D e m a n d  (kW) - 

Energy (MWh) 932 764 726 78% 
S u m m e r  D e m a n d  (kW) - 109 - 

Winter D e m a n d  (kW) -- 

Participants 78 1 742 742 95% 

- 184 - 
Total 

Energy (MWh) 1,447 1,385 1,307 90% 
S u m m e r  Uemana - 900 - 
Winter D e m a n d  (kW) 328 - 

et to Gross co 
B e c a u s e  t h e  TEE program is i m p l e m e n t e d  in conjunct ion  with communi ty  a g e n c i e s  t h a t  install m o r e  

m e a s u r e s  b e y o n d  w h a t  KPC requests ,  t h e  billing analysis c a n n o t  be properly c o m p a r e d  to t h e  

engineer ing  e s i i m a t e  calculations.  For t h e  All-Electric participants,  t h e  billing analysis e s t i m a t e d  per 

par t ic ipant  savings of 1,761 kWh a n d  t h e  engineer ing  e s t i m a t e  algorithms CalcUlated a per par t ic ipant  

savings of 428 kWh. B e c a u s e  t h e r e  is less cer ta in ty  in t h e  engineer ing  es t imates  t h a n  in t h e  billing 

analysis, t h e  billing analysis is still used for all calculat ions,  b u t  all costs  incurred b y  t h e  c o m m u n i t y  

a g e n c i e s  must  be accounted for in t h e  cost-benefi t  analysis, if t h e  costs  were u s e d  t o  install items t h a t  

would g e n e r a t e  e n e r g y  savings. 
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cost ~ ~ f f ~ ~ ~ ~ ~ ~ ~ ~ ~  ~~~~~~~~~ 

AEP uses a cost effectiveness framework based on the 2002 California Standard Practice Manual: 

Economic Analysis for Demand-Side Programs and Projects (see References). Four benefit cost tests 

were used as defined in the California Standard Practice Manual: Participant test (PCT), Ratepayer 

Impact Measure test (RIM), Total Resource Cost test (TRC), and the Program Administrator Cost test 

(PACT). Within this framework, total program benefits are compared to total program c-osts. Program 

benefits are defined as the expected kWh/kW saving attributed to the program. These kWh/kW savings 

are then multiplied by the Company's most recently filed long-run incremental cost (value of avoided 

generation, transmission, distribution, line losses). The benefits can be expected to accrue over the life 

of the measure. The dollar value of these benefits may vary over time, reflecting changes in the cost of 

alternative supply sources and expected inflation. Costs associated with the program include all costs 

contributing to the realization of program benefits, regardless of who incurs the cost. Traditionally, 

included in the program costs are all labor costs, miscellaneous materials ana expenses, Cur- 

rebates, promotional expenditures and any participant expenditrJres exceeding the Company rebate. 

For purposes of reporting and cost recovery in Kentucky, only costs incremental to the Company after 

beginning the program offerings are included in the costs. Employee labor costs are not included for 

recovery purposes, cinless new labor was utilized increinentally and specifically for DSM program 

implementation. For the TEE program, all costs of fhe implementation of the program are considered for 

cost-benefit tests, even if l<PC did not bear the costs. All Weatherization Assistance Program (WAP) 

dollars were included to account for the government involvement in the program. 

The expenditure goal for 2009 in the Collaborative Report was $233,430 for 210 all-electric and 78 non- 

all-electric participants. The total program costs as filed were $273,480 all listed as EquipmentNendor 

costs. The costs were split into vendor admin and incentive costs of $78,364 and $1 95,116 respectively, 

using $737 as the average incentive cost. Unrecoverable administrative costs from KPC staff and AEPSC 

staff were not filed, but included for analysis. $7,000 was included under administration to account for 

vnrecoverable costs; bringing the total to $280,480 in actual costs related to the program. The 

expenditure goal for 2010 in the Collaborative Report was $448,025 for 415 all-electric and 78 non-all- 

electric participants. The total filed program costs were $347,248, all listed as Equipment/Vendor costs. 

The costs were split into vendor admin and incentive costs of $89,492 and $257,756 respectively. To 

account for LJnrecoverable admin costs another $7,000 was included for 2010, bringing the total to 

$354,248 in actual costs related to the program. $25,000 was added in 201 1 evaluation costs. WAP 

expenditures were included to account for the assistance provided to help install measures beyond 

what KPC performed. For 2009, $269,624 was included, and for 2010, $547,648 was added to account 

for incentive payments for installing extra measures. 
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DSMore, an industry standard energy efficiency analysis software package, was utilized to perform the 

cost-benefit analysis tests from the California Si-andard Practice Manual. While costs as reported 

contain only the costs recoverable under the KPC DSM rider, the cost-benefit analyses attempted to 

account for all costs related to the program. The following table shows the breakdown by category of 

the costs used in the analysis. 

Program Costs by Year and Type 

Goals were reported as total amounts respective to the winter peak only, however, both summer and 

winter peak comparisons were used in the analysis - summer to account for KPC being in the AEP 

L.JW&G -,cx$--+hat e m  r i i m w  peakina conditions, and winter to account for KPC’s 

maxirnom systetn load that occurs in the winter. Benefit costs tests were performed by All-Electric, Non- 

All-Electric, and Total participation. Results were near break-even, and unremarkable; which is 

expected in low-income programs. 
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A ~~-~~~~~~~~ 
Program goals for the All-Electric portion of the program were to have a Program Administrator Cost 

(PACT) ratio of 1.99, a Total Resource Cost (TRC) ratio of 1.99, and a Ratepayer Impact Measure (RIM) 

ratio of 0.78. The Participant Cost (PCT) ratio is not presented when the participant has no costs out of 

pocket. Goals were not included for ratios that include WAP dollars, because WAP dollars had never 

been included in program tests before. It is iinporfant to capture all costs related to the program, 

regardless of whether they were paid by KPC, or whether they had previously been recorded. Results 

for benefit cost ratios at summer peak are 1.61 for the PACT, 1.61 for the TRC without WAP dollars, 0.64 

for the TRC with WAP dollars, and 0.53 for the RIM. Results for benefit cost ratios at winter peak are 1.84 

for the PACT, 1.84 for the TRC without WAP dollars, 0.73 for the TRC with WAP dollars, and 0.61 for the 

RIM. 

2009 and 20 10 Winfer Peak Cost Effectiveness Analysis - All-Electric Only 

$ 432,321 $ 947,414 $ 515,094 
$ (609,724) 

8 1F;iA$44 l,SS7,1; 
Total Resource Cost (TRC) 1.84 
Ratepayer Impact Measure (RIM) 0.6 1 

TRC with WAP 0.73 $ (344,924) $ 947,414 $ 1,292,338 
N/A $ 1,822,780 $ 1,822,780 

~ ~ 

-Pa!KC!P-ant Gos_t_ W!l- - - - -. -. - - - - - - N/A - - - - - - - - . - - - - $I - - -1,(17_8!124.. - - L - - - - - - - - -. - - $- - - - - :-. - - 

~ ~ ~ - ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~  
Program goals for the Non-All-Electric portion of the program were to have a Program Adininisfrator 

Cost (PACT) ratio of 7.83, a Total Resource Cost (TRC) ratio of 7.83, and a Ratepayer Impact Measure 

(RIM) ratio of 1.90. The Participant Cost (PCT) ratio is not presented when the participant has no costs 

out of pocket. Results for benefit cost ratios at suminer peak are 0.55 for the PACT, OS5 for the TRC 

without WAP dollars, 0.54 for the TRC with WAP dollars, and 0.33 for the RIM. Results for benefit cost 

ratios at winter peak are 050 for lhe PACT, 0.50 for the TRC without WAP dollars, 0.49 for the TRC with 

WAP dollars, and 0 31 for the RIM. 
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2009 and 20 10 Summer Peak Cost Effectiveness Analysis - Non-All-Electric Only 

Prograin Administrator Cost (PACT) 
Total Resource Cost (TRC) 
Ratepayer Impact Measure (RIM) 

TRC with WAP 
PCT with WAP 

-Palt!GPant c,os!_/flG!l. - - - - - - - - - - - 

2009 and 20 10 Winter Peak Cost Effectiveness Analysis - Non-All-Electric Only 

Total prograin benefit cost results were cost-effective from Program Administrator, and Total Resource 

perspectives. Program design did not produce total program ratios, so nothing existed to which to 

compare. 

2009 and 20 10 Summer Peak Cosi- Effectiveness Analysis - All Participants 

Program Administrator Cost (PACT) 
Total Resource Cost (TRC) 
Ratepayer Impact Measure (RIM) 

TRC with WAP 
PCT with WAP 

-Parfici,pallt COS_t_(PG!l~ - - -. - -. - - - 

Ratio NPV 1 BV Benefits I P V  costs 
$ 895,415 1.42 .$ 263,665 
$ 895,415 1.42 $ 263,665 

0.5 1 $ (853,792) $ 895,415 

$ 631,750 
$ 631,750 
$ 1,749,208 

2009 and 20 10 Winter Peak Cost Effectiveness Analysis - All Participants 

Total Resource Cost (TRC) 
$ 631,750 
$ 631,750 
$ 1,749,208 
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ec s 
The goal of a prospective analysis is to determine if, based on the current evaluation, the program will 

remain cost-effective in future years. Any number of a multitude of factors may change the cost 

effectiveness, including but not limited to: changes in technology, increases in efficiency, saturation of 

a measure in the market, reduction of market potential due to economic factors, or changes in 

standards, codes, and baselines. 

To prospectively analyze the TEE program, results from the current evaluation were used as the starting 

point for the cost-benefit analysis. WAP dollars are set to expire on March 31, 201 2, so they were not 

included in the prospective analysis. Due to KPC being a winter peaking utility, only the winter peak 

cost benefit analysis was run. Free ridership was kept at 0% during the prospective analysis and is not 

expected to increase, regardless of survey results. In general, low-income progrmi, ut: treerkd cis 

having zero free ridership due to not having the money to cover the normal incremental cost. KPC-only 

results were positive, and based solely on KPC’s participation, the program should continue. However, 

since the program is implemented in cooperation with the CAAs, determination for continuing the 

program is reserved to KPC staff and She DSM Collaborative. 

20 12-20 14 Winter Peak Cost Effectiveness Analysis 
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~~~~~~~~~~~ aons 
The following recommendations are based solely on the expert opinions of the EE/DR Analytics team in 

regards to future years of the TEE program. 

1)  Results of the prospective analysis show that continuation of the program into 2012-2014 is 

expected to be cost effective. It is our recornmendation that this program be continued. 

2) Future costs should be captured in a more organized and delineated manner. Eac,h program 

should have its own accounting area (project ID), separate from other KPC business. Within 

each project, there should be a consistent set of cost descriptions for each program to account 

for utility admin, implementation admin, materials, marketing, incentives, and evaluation. 

3) On-going program management should be handled by  KPC staff, including tracking of 

customer participation and estimating ex-ante savings. 

4) KPC staff labor time spent on the Program should be captured so that the true total cost of 

delivering the program can be known. 

5) A snapback effect analysis should be conducted in the next evaluation to see if the customer’s 

bills stay lower after the measures are installed, or if the customer uses the extra money to live at 

a higher comfort level. 

6) I<PC should consider adding another employee to help with in-the-field audits and ride-along 

trips so that current KPC staff can focus on program management. 
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~~~~~~~ ~~~~~~~~~~y 
For the purposes of this evaluation, impacts were based on an annualized incremental savings method. 

An annualized incremental savings is equivalent to what a customer would save in the first year of the 

ineasure installation, assuming the measure was installed on .January 1st of that year. That savings was 

applied for each year of the measure's life. A calculated energy savings is the savings that is  expected 

over the life of the measure, from the date the customer received/installed the measure, to the 

completion of the measure's expected life. The calculated measure is used to determine Net Loss 

Savings. Both analyses speak to the efficacy of the measure in both the initial expected impact from an 

average installation and also the long-term savings from the specific installations. Only customers that 

passed certain validation criteria were used for analysis, however, this does not preclude them from 

nct ccrvings. All methods used for determining savings 

produce a set of per participant savings numbers. These numbers are then applied to all customers 

found in the implementation data, regardless of their usage in the actual analysis. 

Billing Analysis 
Impact evaluation consists of two stages, interim impact evaluation and full impact evaluation. 

Engineering estimates are used to develop measure savings without post-consumption data. 

Implementation data is utilized to determine frequencies of installed measures as well as many values 

needed to calculate engineering estimates of measure savings. The full impact evaluation consists of 

a billing analysis. This analysis utilizes relevant weather data and billing data with the statistical 

regression models to determine the savings impact of the program. A comparison of customers' bills 

before and after the implementation of the program is used to determine changes in usage and 

demand that can be attributed to the program. In order to isolate the effects of the program from 

unassociated changes in consumption, a Participant Group and a distinct but similar Control Group is 

compared. The Control Group will not contain program participants, but its customers will be similar in 

consumption to the program participants. After defining these research groups, billing data is weather- 

normalized to eliminate any effects due to weather differences before and after program 

itnplementation. Finally, regression models will be used to analyze the normalized data and provide 

savings values. 

The first step of the billing analysis is to create a valid participant list from whic.h to analyze. Each 

customer is checked to ensure that data existed for at least one year pre and post measure installation. 

Participants were also required to have data for all of 2008 io  develop a set of comparison metrics for 
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drawing the control group. Any customers that did not have the requisite billing data, or were inactive 

at the time of analysis, were discarded from anulysis. 

In order to capture accurate per-participant savings numbers, the list of applicable customers must first 

be validated. Participants that do not pass validation are still credited towards total program savings 

calculations, but are not usable when performing the impact calculations. However, only those 

participants listed in the implementation data were used for total program savings. 

The first phase of validation is determining participants per year based on the implementation data 

provided by KPC. Each participant is assigned a year based on the date of the first measure installed 

on site due to energy savings beginning with the installation of the first measure. Because of this, some 

participants may move from the year they were filed with the Collaborative to a different year based 

on the implementation data. The Collaborative report for 2009 showed that 259 all-electric and 83 non- 

all-electric customers participated, however, the implementation data showed 238 a ii -e ieciric mid 9G 

non-all electric. The 201 0 Collaborative report showed 346 all-electric, and 54 non-all-electric customers 

participated, however, the implementation data showed 273 all-electric and 87 non-all-electric. In 

total, implementation data for the all-electric customers showed 53 1 customers, while KPC reported that 

605 customers had participated, and data for the non-all-electric customers showed 1 77 customers, 

while KPC reported 137 customers had participated. The missing 74 all-electric customers, having not 

been found in the implementation data, could not be verified to have participated and were not 

included in total program savings calculations. The increase in 40 customers in non-all-electric 

customers were added to the total program savings calculations, even though they were not reported 

in the Collaborative Report. 

For 2009, the implementation data provided showed that 258 all-electric and 90 non-all-electric 

customers participated. Forty-five (45) all-electric and 12 non-all-electric customers were not found in 

AEP Customer Information System (CIS). In all, 213 all-electric and 78 non-all-electric customers were 

available for analysis. In 201 0, after validation, 24 all-electric and 10 non-all-electric customers were not 

found in the AEP CIS. This left 249 all-electric and 77 non-all-electric customers available for analysis. In 

total there were 462 all-electric and 155 non-all-electric customers in the implementation data that 

were valid for analysis. 

After the participant list was created, a set of energy statistics was developed to compare to the 

control group. For each customer, an annual kWh, summer peak month IcWh, and winter peak month 

kW (formulas below) were calculated using 2008 billing data. KPC summer and winter peaks were 

pulled from the AEP Load Research system peal: data and applied to each customer bill that 

contained that date, and was used to create a sutntner and winter monthly demand value. 
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Formula for determining comparison statistics between participant and control group 

After participant group selection is complete, the KPC population is validated to provide a list of 

potential control group customers. The population is usually constrained by one or more of program 

class (residential, C&I, etc.. .), building characteristics (single-family, i-nobile home, etc.. "), fuel type (all- 

electric, natural gas, etc ...), and income level (HEAP, non-HEAP, all). Customers are removed from 

consideration if they are not continuously active from January 1,2008 until current. After the control 

population has been valldatea, compurisvr 1 b>ve formula S. 
. .  

After the control population group has been established, and both the control population's and 

participant group's comparison statistics have been calculated, the control population's customers are 

compared to the participants to provide a baseline comparison. Each participant customer is 

matched to all control population customers, and the top 50 most accurate matches are kept for 

further analysis. Matching is determined by calculating an Absolute Relative Deviation (ARD) for the 

Annual kWh, summer kWh, and winter kWh comparison statistics. The customers with the lowest 

combined ARD are kept for further validation. For each of the 50 control customers, they are assigned 

the same installation date as the participant customer. Each of the 50 customers is then validated using 

the same prelpost rules as the participant customers. Each control customer must have at least one 

year of data pre and post the pseudo-installation of She measure. 

Formula for comparing control population customer to participant 

A R D  = ARD/il,ql, + ARD,,,,, + ARD/q,qllII 

After the 50 customers have been compared to the participant, the top 20 are kept for further 

evaluation. Twenty control groups are used for comparison because of the variance of the population. 

The population variance is high because the AEP CIS does not contain enough demographic data on 

the customer to create a very accurate regression model. There are too inany lurking variables in a 
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billing analysis if  enough data is not included, which can bias the I-esults. Once the 20 control groups 

have been selected, each group is run, pairwise, with the participant group through the entire billing 

analysis process. Final results for each run of the analysis are compared to ensure that none of the 

control groups are extreme in either direc,tion (load savings or load growth). Using an alpha of .05 for 

Type I error testing, and a beta of .10 for Type 11, or power testing, checks are completed to ensure that 

the control group methodology is valid. 0nc.e the methodology is verified, the first control group, being 

the most accurate, is  used for the regression portion and official savings calculations. If there are 

concerns about uncertainty, all 20 control groups will be run and the numbers will be aggregated as CI 

replicated analysis. 

The regression analysis is conducted by consti-uc.ting two models, a baseline and treatment weather 

normalized panel model. A panel analysis is a two-dimensional time-series and cross-sectional model 

I ~ p r J  tn e v d  mte changes in the effects of a treatment on a treatment group compared to a c,ontrol 

group over time. Weather Normal, or Typical Meteorological Year, data is c.reated by the 1J.S. National 

Renewable Energy Laboratory (NREL) to represent weather data for a typical year. The TMY2 dataset 

was used for all KPC billing analysis, and is derived from the 1961-1990 National Solar Radiation Data 

Base (NSRDB). 

The baseline model is created using at least one year of billing data pre-installation to develop a 

weather normalized billing function (see formula below). The treatment model is creai.ed using at least 

one year of billing data post-instaltation. Each customer is assigned a weather station, average daily 

temperature, cooling degree day, and heating degree day summaries to each bill. Degree days are 

calculated by sumining the number of hours per day by the degrees per hour above or below a 

temperature break point. For heating degree days, the breakpoinf temperature is sei. at 65 degrees 

Fahrenheit. Cooling degree days are calculated using 70 degrees Fahrenheit as .the breakpoint. Once 

.the necessary data has been created, an autoregressive model is  fit to the da.ta for each customer to 

creak the betas necessary to predict data. Each beta represents the multiplier coefficieni- for the 

incremental value of each model variable. To forecast or estimate new kWh, multiply the regression 

betas by the new data. 

Once the baseline and ireatmenf models have been determined, the model betas are multiplied by 

wealher normal data to create baseline wealher normalized bills for each customer. Once the bills 

have been forecasted, ihe data is aggregated to c.reate annualized normal energy usage per 
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customer. Each customer has an estimated baseline and treatment annualized kWh. The difference 

between the estimated baseline and treatment kWh is the energy savings due to the program. The 

annualized energy estimates are then summarized by participant group and control group, and 

multiple t-tests are completed to compare the savings of each group, and their pairwise difference. 

Once the annualized savings numbers have been calculated, the forecasted bills are used to create 

monthly and daily load shapes for DSMore. The monthly load shape is created by temporally 

disaggregating the bills froin a cycle month to a calendar month. Traditional load research techniques 

use linear interpolation method of determining an average energy usage per day per bill, then creating 

a stepped daily load shape. This method maintains transformation under integration, meaning one can 

move from cycle month to billing month without loss of accuracy: however the ability to detect peaks 

using this method is very limited. The second method, utilized in this evaluation, is to create a daily load 

shape using cubic splines. This method is also closed under integration, and is the preferred method for 

temporal disaggregation when using SAS (Statistical Analysis Software@). AEP Load iiesearcn has 

compared the accuracy of both methods in predicting daily load shapes of interval metered 

customers, and found that the cubic spline disaggregation is more accurate when using goodness-of-fit 

statistics. However, the primary reason for using cubic splines is the ability to put more load on the peak 

days of the monfh. Using the cubic spline method, the forecasted bills are disaggregated to a 365 day 

daily load shape for each customer. Using the daily load shape, the customers are aggregated using 

traditional load research methods, to determine a domain load shape. For the TEE program, there are 

two domains: All-Electric and Non-All-Electric. 

Next, the peak day history for I:PC is used to create a typical peak day for both the suininer and winter 

peak. This is done by averaging the day per year for each year to determine the average day-per- 

year. As an example, if the last five winter peaks occurred between January 1 1 and .January 1 Sh, it is 

expected that the average day-per-year peak day will be January 13th. After the typical peak date for 

the summer and winter peaks has been determined, the KPC Residential Load Research class load 

shape, as determined by AEP Load Research, is retrieved for each peak date. Using the Residential 

class load shape, the proportion of energy used at the peal: hour, relative to the total energy for the 

day is determined as a load factor. To determine the summer and winter peaks, the daily energy from 

the cubic spline disaggregation is divided by the load factor and 24 (hours per day) to determine the 

average peak demand reduction for each season. The formula is below: 

Peak demand reduction formulas 

Page 24 of 48 



The below graphs contain the summary panel, profile plot, and agreement plot froin SAS, created 

during the PROC TTEST procedure. Particular attention should be paid to the uncertainty of the 

parameter estimate for the mean. Because of the uncertainty involved in the model, any savings 

estimate within the Lower Confidence Level (LCL) and Upper Confidence Level (UCL) i s  within PIUS or 

minus two standard errors of the mean. What this means is that the findings of the billing analysis show 

that the ex-unte savings estimate of 2,032 kWh per all-electric participant is not statistically different from 

the ex posf savings estimate to the 95% confidence level, and the ex-unfe savings estimate of 1,136 kWh 

per non-all-electric participant is  not statistically different from the ex posf savings estimate to the 95% 

confidence level 

1c;e L- i=cM.e 
and treatment comparisons show extreme variability. Had only one control group been run, the savings 

for all-electric could have been as low as 1,105 kWh or as high as 1,818 kWh. A single control group run 

for non-all-electric could have found savings as low as 940 kWh or as high as 1,9 19 kWh. Running 

multiple iterations of the billing unalysis allows us to take advantage of the Central Limit Theorem and 

create a better estimate of the per participant savings. Control group variafion numbers are presented 

after the charts and graphics. 

Summaw Stafisfics: BY Sub Grow 

1 Non-All- 1 85 873.4 4,658.0 505.2 -131.3 1,871.1 0.220 0.140 
Electric 
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Agreement Plot: All-Electric Only 
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Summary Panel: Non-All-Electric Only 
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Agreement Plot: Non-All-Electric Only 
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When performing a billing analysis to determine the impacts for program evaluation, the participant 

group needs to be matched to a set of control customers. For historical analyses, the literature suggests 
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a single control group be matched to the participant list in order to provide a valid set of cmtomers 

from which to compare. This is done to remove any activities that are related to free ridership: Le. those 

activities that would have occurred without the program. However, this author feels that without a 

robust set of demographic data to make customers comparisons more accurate than AEP’s current CIS 

contains, a billing analysis must treat the control group selection as a replication of quasi-experimental 

designs. Quasi-experimental design, or “before and after” design, is distinguished by the non- 

randomness of the control and participant selection groups. However, given the limited demographic 

data, we substitute the rigorous selection with an increase in replications. Classical statistics (sometimes 

called Frequentist statistics) is predicated on the notion of repeated trials to infinity, e.g. the relative 

frequency of a statistics as the trials near infinity. However, in practice, most statistics that is performed is 

done using a single trial without replication. In many cases, and disciplines, this is an accepted, even 

celebrated practice. However, in impact analysis of programs, the usage uiicertainty and disparity of 

Baseline Mean Treatment Mean Ratio 

customer demographics at a premise (number televisions, HVAC usage, work schedule, occupants, 

etc ....) demands that more than one replication be undertaken. Below is the list ot control groups 

Per Participani. 
kWh if Chosen 

generated for this analysis and how each iteration would have compared to the per participant savings 

calculated in the billing analysis. 

Control Group Corngarison to Per Participant kWh - All-Electric Only 

Control-02 
Control-03 
Control-04 
Con t rol-05 
Control-06 
C. o n t rol-0 7 
Controi-08 
Control-09 
Control-10 
Control-1 1 
Control-1 2 
Control-13 
Control-14 
Control-1 5 
Control-1 6 
Control-1 7 
Control-1 8 
Control-1 9 
Control-20 __ 

21,695 
21,152 
21,214 
2 1,822 
21,717 
21,725 
2 1,828 
21,182 
21,413 
21,291 
21,l 17 
20,745 
2 1,222 
20,795 
20,901 
20,930 
2 1,249 
21,604 
2 1,327 
21,634 

20,465 94.3% 
20,566 97.2% 
20,360 96.0% 
21,141 96.9% 
20,666 95.2% 
20,686 95.2% 
20,913 95.8% 
20,924 98.8% 
21,251 99.2% 
20,342 95.5% 
20,084 95.1% 
19,526 94.1 % 
20,763 97.8% 
19,817 95.3% 
20,247 96.9% 
19,761 94.4% 
19,993 94.1% 
20,871 96.6% 
20,536 96.3% 
20,886 96.5% 

1,585 
2,213 
1,942 
2,138 
1,765 
1,778 
1,906 
2,549 
2,648 
1,848 
1,754 
1,541 
2,344 
1,795 
2,135 
1,604 
1,533 
2,078 
2,010 
2,064 
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Control Group Comuarison to Per Parficimmf kWh - Non-All-Electric On1y 

Easeline Mean Treatment PAean Ratio 
C o n  trol-0 1 
Control-02 
Control-03 
Con  t r ol-04 
Control-05 
Control-06 
Con  t ro 1-0 7 
Con  trol-08 
Control-09 
Control-10 
Control-1 i 
Control-12 
Control-1 3 
Control-1 4 
Confrol-15 - 
Control-1 7 
Control-18 
Control-1 9 
Control-20 

Per PcrticipanI 
kthlh if Chosen 

16,563 
17,436 
16,828 
15,846 
15,890 
1 6,639 
16,136 
16,075 
15,896 
15,772 
16,037 
16,241 
15,670 
16,049 
16,641 

17,302 
15,826 
15,797 
15,527 
15,502 
16,674 
15,800 
1 6,180 
16,227 
15,376 
15,220 
15,693 
15,717 
15,731 
15,388 

104.5% 
90.8% 
93.9% 
98.0% 
97.6% 

100.2% 
97.9% 

100.7% 
102.1% 
97.5% 
94.9% 
96.6% 

100.3% 
98.0% 
92.5% 

2,025 

270 
9 52 
880 

1,320 
940 

1,394 
1,631 

870 
440 
725 

1,335 
957 
37 

(246) 

1L 885 ,.. 16,456 97.5% 864 
16,121 15,810 98.1% 965 
17,029 16,018 94.1% 30 1 
16,385 15,997 97.6% 893 
15,046 14,863 98.8% 1,083 

1,151 
( 1 , l  19) 

(604) 
79 
7 

447 
67 

52 1 
757 
(4) 

(433) 
( 148) 

462 
84 

(836) 
(9) 

yz 
(572) 

19 
21 0 
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~~~~~~~~i~~ Estimate ~ ~ L ~ ~ ~ ~ ~ o ~ ~  
To calculate annualized energy savings, an average per-measure savings must be determined based 

on the heating and cooling savings from the increased efficiency of the heat pump, Heating savings 

are determined by the inverse difference of the Heating Seasonal Performance Factors (HSPF) between 

the baseline heat pump and the increased efficiency heat pump. Cooling savings are determined by 

the inverse difference of the Seasonal Energy Efficiency Rating (SEER) between the baseline and 

upgraded heat pumps. Each savings value is scaled based on the size of the heat pump by tonnage or 

British Thermal Unit Hours (BtoH) to determine the per-participant, per-year usage. The per-participant 

savinqs value is the "Gross" savings. To determine the "Net" savings, the gross savings number is 

multiplied by one minus the free ridership percentage and one plus the spillover percentage. lnis 

number is compared to the billing analysis values to see if the survey free ridership and spillovei 

questions are comparable to the analytically determined values. 

ENERGY STAR CFL Bulbs 

Description 
A low wattage ENERGY STAR qualified compact fluorescent screw-in bulb (CFL) is purchased through a 

retail ootlet in place of an incandescent screw-in bulb. The incremental cost of the CFL compared to 

the incandescent light bulb is offset via either rebate coupons or via upstream markdowns. Assumptions 

are based on a time of sale purchase, not as a retrofit or direct install installation. This characterization 

assumes that the CFL is installed in a residential location. Where the implementation strategy does not 

allow for the installation location to be known and absent verifiable evaluation data to support an 

appropriate residential versus commercial split, it is rec.ommended to use this residential 

characterization for all purchases to be appropriately conservative in savings assumptions. 

Algorithms 
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Terms . - . . . . - 
I ieim I Description 1 kWh Energy Savings 

k w D e m a n d  Savings 
Wbose 
Wieploce 
H A v e r a g e  Daily hours-of-use 

W a t t a g e  of bulb b e i n g  r e m o v e d  
W a f t a g e  of bulb  being installed 

i IF Interactive Factor 
I CF C o i n c i d e n c e  Factor 

Assumptions: 
The expected m e a s u r e  life is 8 years .  

Description 
This m e a s u r e  character izat ion is for t h e  i m p r o v e m e n t  of a building's air-barrier, which  t o g e t h e r  with its 

insulation def ines  t h e  thermal  b o u n d a r y  of t h e  condi t ioned  s p a c e .  Air-leakage in buildings represents  

from 5% to 40% of t h e  s p a c e  condi t ioning costs  but is also very difficult to control.  The m e a s u r e  assumes  

t h a t  a trained auditor,  contractor or utility staff m e m b e r  is o n  locat ion,  a n d  will m e a s u r e  a n d  record t h e  

existing air leakage rate a n d  p o s t  air-sealing leakage using a blower door, a n d  t h e  efficiency of t h e  

h e a t i n g  a n d  cool ing system u s e d  in t h e  h o m e .  

Algorithms 

Nfnctor 
lcWh = 

1000 x T ~ C O O l  

Terms 
i-errn I Descriotion 
kWh Energy Savings 
kW D e m a n d  Savings 
CFMSOexisi Existing cubic feet per minute  at 50 Pasca l  pressure differential as m e a s u r e d  b y  t h e  blower 

door before air seal ing 
CFMSOnew New cubic feet per ininute  at 50 P a s c a l  pressure differential as m e a s u r e d  b y  t h e  blower 

door after air seal ing 
Nfactor Conversion factor to c o n v e r t  50 Pasca l  air flows to natural  airflow 
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60 
CDH Cooling Degree Hours 
DUA 

0.0 18 
qC0ol 
FLHcooi Full load cooling hours 
CF Coincidence Factor _I 

Constant to convert cubic feet per minute to cubic feet per hour 

Discretionary Use Adjustment to account for the fact that people do not always operate 
their air conditioning system when the outside temperature is greater than 75°F 
The volumetric heat capacity of air 
Efficiency of Air Conditioning equipment 

Assumptions 
The expected measure life is 15 years 

Attic, Roof, Ceiling Insulation 

Descriptio n 
This measure characterizafion is for the installation of new additional insularion in ine c i i m  c;: 

.. 

a residential building. The measure assumes that an auditor, contractor or utility staff member is on 

location, and will measure and record the existing and new insulation depth and type (to calculate R- 

values), the surface area of insulation added, and the efficiency of the heating system used in the 

I1 o me. 

AI g orit h m s 

[(&-&)xCDI?x DUAx Area 
kT/T/I? = 

1 ooox qcooz 

Terms 

kWh 
I< w 
Rexist 

RWW 

CDH 
DUA 

Area 
I ~ C O O l  

FLHcooi 

CF 

Energy Savings 
Demand Savings 
Existing effective whole-assembly thermal resistance value or R-value 
New total effective whole-assenibly thermal resistance value or R-value 
Cooling Degree Hours 
Discretionaiy Use Adjustment to account for the fact that people do not always operate 
their air conditioning system when the outside temperature is greater than 75°F 
Square footage of insulated area 
E f f i c. ie n cy of Air C o n d i t io n i n g e q IJ i p m e n f 
Full load cooling hours 
Coincidence Factor 
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Assumptions: 
The expected measure life is 8 years. 

Duct Sealing 

Description 
This measure describes evaluating the savings associated with performing duct sealing using mastic 

sealant or metal tape to the distribution system of homes with either central air conditioning or a ducted 

heating system. 

Algorithms 
kWly = kWh,, + kw?lH,, + k@%,, 

AV,, x~OXCDD,,,, ~ 2 4 ~ 0 . 0 1 8  
1,000 x SEER 

kwh,, = 

AV,, x~OXHDD,,, , ,  ~ 2 4 ~ 0 . 0 1 8  
1,000 x HSPF 

kPVliHl, = 

Terms 

kWh Energy Savings 
kW Demand Savings 
CDD Cooling Degree Days 
HDD Heating Degree Days 
SEER SEER of existing systein 
HSPF Heating Season Performance Factor 
IF Interactive Factor 
FLHcool Full Load Cooling Hours 
CF Coincidence Factor 

Ass CJ m p ti o n s : 
The expected i-neascire life is 20 years. 
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Water  Hea te r  W r a p  

Description 
This measure relates to a Tank Wrap or insulation “blanket” that is  wrapped around the outside of a hot 

water tank to reduce stand-by losses. This measure applies only for homes that have an electric water 

heater that is not already well insulated. Generally this c,an be determined based upon the 

appearance of the tank. 

Algorithms 

Terms 

kWh Energy Savings 
kW Demand Savings 
kWhtmse 
EFnew 
EFbase 

Average kWh consumption of electric domestic, hot water tank. 
Assumed efficiency of electric tank with tank wrap installed. 
Assumed efficiency of elec,tric tank without tank wrap installed. 

8,760 Number of hours in a year. .-- 

Ass u m p.ti o n s 
The expected measure life is 5 years. 

Pipe W r a p  

Description 
This measure describes adding insulation to un-insulated domestic hot water pipes. The measure 

assumes the pipe wrap is installed to the first length of both the hot and cold pipe up to the first elbow. 
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A I g o ri t I? m s 

- 
I erms 
'ierrn I )Descripiicw I 
kWh Energy Savings 
kW Demand Savings 
ISR In Service Raie or frac.iion of units that gei- insialled 
R&t 

R t l W  
PiDe heat loss coefficienf of non-insulated pipe (existing) 
Pipe heat loss coefficient of insulated pipe ( n e w )  

L 
C Circuinference of pipe (ft.) 
AT 
qDHW 
3,413 
8,760 Number of hours in a year - 

Length of pipe from water heating source covered b y  pipe wrap (ft.) 

Average temperature difference beiween supplied water and oillside air temperalure ( O F )  

Recoveiy efficiency of electric hot water heater 
Conversion froin 6fu to kW17 

Assu mptio t is  
The expected nieasure life is  1 S years. 

Description 
This measure relates to the installation of CI low flow showerhead in ci hoii7e. This is a retl-ofii dii.ec.1 install 

ineasure or a new installation. 60th elec t ic  and Fossil fuel savings are provided, al.i.hougl7 only savings 

corresponding to the hot water heating Fuel should be cluimed. 

AI g o ri -i- 1-1 m s 
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T e r m s  

kWh 
kW 
IS R 
GPM13ase 
GPMlow 
kWh/GPMreduced 
rinsiali 

rpersist 

Hours 
CF 

Energy  Savings  
D e m a n d  Savings  
In Serv ice  Rate or f r ac t ion  of units t h a t  get installed. 
Gal lons  per m i n u t e  of b a s e l i n e  faucet. 
Gal lons  per in inute  of low flow f a u c e t .  
Assumed  kWh sav ings  p e r  G P M  r e d u c t i o n .  
Rate of install. 
Rate of pe r s i s t ence .  
A v e r a g e  i i u m b e r  of hours  per y e a r  s p e n t  Iusing fauc .e t .  
C o i n c i d e n c e  Fac tor .  

A, 5 -ti 0 n s 
The  expected m e a s u r e  life is 15 yea r s .  

V ~ ~ ~ ~ ~ ~ L ~ ~ ~  Ruks 

3. k l e a s u r e  musl h a v e  b e e n  installed du r ing  i l i e  p r o g r a m ’ s  i m p l e m e n t a t i o n  period (for I his program, 
2009-20 1 0). 

J a n u a r y  15+, 2009 

2010 ! 
Progra in  SCarl 
P r o g r a m  E n d  D e c e m b e r  3 1 5 1 ,  

Free Ridership 0% 
Spillover 0% 
Energy  Losses ( w h o l e  y e a r )  8.7% 
D e m a n d  Losses ( a i  peal:) 10.8% 
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54% 

46% 

Single Fainily Unattached Home Mobile Home or Trailer 

2 */o 

Don't Know Refused Yes No 
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Don't Know Yes 

37% 

NO 
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61 o/o 

atisfied Are YOU 

46% 

2% 

1 

,I 0% 

1 

2% 

Sa ti sf i ed Very Satisfied Don't Know 
Dissatisfied Neither Satisfied 

nor Dissatisfied 
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56% 

44% 

Mobile Home or Trailer I 

Single Family Unattached Home 

69% 

2 8 O/* 

, 
Yes No 

3 O/O 

Don't Know 
1 

I 
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38% 

Yes Don't Know NQ I 

YES No 
1 
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t s 
res? 

6 Yo 

Very Dissatisfied Dissatisfied 
nor Dissatisfied 

6 O/O 

Very Dissatisfied 

41 O/O 

3 '/o 

Neither Satisfied nor Satisfied 
Dissatisfied 

3 '/o 

Very Satisfied Don't Know 
1 
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ffY 
The Kentucky Power Company (KPC) Mobile Home Heat Pump (MHHP) program is designed to promote 

a more efficient HVAC system for mobile home owners. Approximately one third of all the Company’s 

electric space heating residential customers live in mobile homes. Many of these mobile homes are 

heated and cooled by relatively inefficient HVAC systems. A significant gain in efficiency can be 

obtained by upgrading these HVAC systems with high efficiency heat pumps. This report provides the 

evaluation results for the 2009 and 2010 program years, and a prospective analysis for the years 2012- 

2014. 

Cost Benefif Test 

The evaluation consisted of an impact analysis, market effects and process evaluation, and a cost- 

benefit analysis for the program participants in years 2009 and 2010. The prospective analysis used the 

\rd i ntc r 
Peak Rafio 

evaluation results to forecast the effectiveness of the program in 201 2-201 4 with respect to KPC’s winter 

peak. For 2009 and 2010, the MHHP program replaced 393 heat pumps, proviaing 1Di5 ivi’Wi ui iiei 

annualized energy savings, 181 kW of summer peak demand savings, and 299 kW of winter peak 

demand reductions. The process evaluation concluded that the promotion and delivery processes 

continue to be effective. 

Based on the results of the evaluation, the MHHP program was determined to be cost-effective for three 

of the cost-benefit tests used in the California Standard Practice Manual and KPC should continue to 

utilize the program through the remainder of the current program life (201 1). The prospective analysis of 

the program for 2012-201 4 predicts the program will be cost-effective and should be continued. 

Total Resource Cost (TRC) 4.6 1 5.23 
Ratepayer Impact Measure (RIM) 0.65 0.74 

8.00 8.00 

Program Adininisfrator Cost (PACT) 
Total Resource Cost (TRC) 
Ratepayer Impact Measure (RIM) 
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~~~~~~~~~ 

Kentucky Power Company manages a suite of energy efficiency programs to provide customers with 

assistance in reducing electric bills and to meet corporate energy efficiency goals. The Kentucky 

Mobile Home Heat Pump program was developed with the assistance of the Kentucky Power Company 

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

Commission (PSC) on December 4, 1995 (Case No. 95-427) to help meet Kentucky Power's goals. 

Kentucky Power Company promoted the program through HVAC contractors and paid incentives fo 

both the contractor and the customers who purchased a high-efficiency heat pump to replace their 

existing electric furnace. The major goals of the Mobile Home Heat Pump prograin are to: 

1 ) Reduce energy consumption of electrically heated mobile homes 

3) Increase customer satisfaction and services 

4) Reduce Kentucky Power's long-range peak demand. 
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~~~~~~ 

The Program has been in place for many years, and therefore a detailed review of the basic program 

processes was deemed unnecessary. Rather, the primary concern related to the process and market 

evaluation was whether the program continues to influence purchasing decisions or whether the 

market has been fully transformed to the point where new heating system purchases would normally be 

high-efficiency heat pumps without the program. The 201 I survey of participants indicated that just 

over 50% of the participants would likely have purchased an equivalent high efficiency heat pump 

without the program, thus it can be inferred that the program still influenced the decision making of 

about 50% of customers making heating system replacement decisions in 2009 and 2010. 

-. 
I ne p]rtive. but improvements in promotion could be considered. 

The delivery mechanism continues to be effective, as customer satisfaction levels were high. 

~ ~ ~ ~ ~ t i ~ ~ ~ l  Effectiveness 
KPC promoted the program solely through an established network of participating HVAC contractors. 

In 2010, KPC staff reviewed a database of all HVAC contractors in and near the KPC service territory, 

pursued recruitment of additional contractors, and successfully expanded the base of participating 

contractors. KPC staff estimated that 80% of HVAC contractors in KPC service territory are now 

participating in the program. Participants normally became aware of the program only after they 

contacted a participating HVAC contractor and inquired about heating system replacement. Some 

participants may have also heard about the program from neighbors and friends. A customer incentive 

of $400, as requested by  the Kentucky Demand Side Management Collaborative, and approved by the 

Kentucky Public Service Commission, was provided to offset a significant portion of the incremental cost 

of the high-efficiency upgrade. Dealers received a $SO incentive for each installation to offset the cost 

of their time and effort. This promotional method is likely effective in reaching customers who need to 

replace their heating system, but direct program promotion to all customers could accelerate some 

heating system replacement decisions and provide a better understanding of the program for 

customers considering HVAC replacements. 

Delivery P@eehanism 
To qualify for the program, each HVAC contractor was required to be licensed and certified. When 

contacted by  a KPC customer, the HVAC c,ontractor explained the program to the customer, 

described the incentive offered for installing a new high efficiency heat pump, and provided the 
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customer with the KPC provided marketing material. Once selected for the project, the contractor 

handled all facets of the installation and provided the Company with customer installation reports from 

which incentive payments were made to the customer and the contractor. KPC staff entered the 

information into an Excel spreadsheet for participant tracking, worked with the contractors to resolve 

any missing or questionable information, and processed the rebates. No on-site inspections were 

performed to verify the provided heat piimp information and quality of contractor installation. 

D@C@ Tracking 
As a whole, data collection and tracking were adequately performed. Sporadic pieces of data were 

missing that are required to produce engineering estimates for Air Source Heat Pumps. Eac,h customer 

must have the baseline and replacement Heating Seasonal Performance Factor (HSPF), Seasonal 

Energy Efficiency Rating (SEER), Energy Efficiency Rating (EER), and size in tonnage or British thermal unit 

hours (BtuH). The iinpleinentation data for this prograin was missing the EER of the new heat pumps. 

t 
Free Riders @nd Spihver 
A free rider is a participant who installed a high-efficiency heat pump system, but would have installed 

the same system had they not participated in the Program. Spillover refers to additional energy 

efficiency measures adopted by participants as a result of the program. Free ridership was determined 

by  dividing the total survey responses by the positive responses to the questions "Had you planned on 

installing a heat pump before you heard about the program?" and "Would you have installed a heat 

pump if the program was not available?" From the survey responses, 53% of participants indicated they 

would have purchased the same high-efficiency heat pump without the program and thus were 

classified as likely free riders in this program. No information on possible spillover effects was captured in 

the survey. 

mmket ~ ~ ~ ~ n ~ i ~ n  
The 201 0 Residential Customer Survey showed that approximately 20,000 KPC hooseholds reside in 

mobile homes which they own. Almost 70% use electric-ity for heating and over 50% of those currently 

heat with a central forced air furnace. Over 6,000 of the HVAC systems in those homes are more than 

ten years old, and over 2,000 are older than 15 years. The 201 1 participant survey indicated that 53% of 

the participants would have purchased a high-efficiency heat pump without the program, indicating 

that the choice of a high-efficiency heat pump is becoming more common. Even though the choice is 

becoming more common, there is clearly still Q continuing need for encouraging high-efficient heat 

pump installations as replacements for cenlral furnace systems. Setting a goal of influencing af least 

200 purchases in each of the next two years seems achievable. 
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custom eIp ~~~~s~~~~~~ R 
The participant follow-up survey showed that overall satisfaction with the Program was very high, with 

95% of the survey respondents indicating they were very satisfied (45%) or satisfied (50%) with the 

program. From the coinments 

received the source of the very dissatisfied and one of the dissatisfied responses was the recent KPC 

rate increase and not the MHHP program itself. The lone dissatisfaction with the program appeared to 

be related to the heat output of the MHHP, which is not unexpected for someone who was used to the 

warmer air produced by a forced air furnace. 

One respondent was very dissatisfied and two were dissatisfied. 
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H ati 
The MHHP evaluation consisted of a billing analysis coupled with engineering estimates of the 

implementation data collected by KPC. The billing analysis was used to deterinine net savings by  

participant. The engineering estimates were used to develop gross measure savings by participant. 

Implementation data was utilized to determine frequencies of installed measures as well as many values 

needed to calculate engineei-ing estimates of measure savings. To effectively capture the change in 

usage patterns, an evaluation needs both pre- and post-installation billing data. The per-participant 

billing analysis savings are compared to the per-participant engineering estimates to determine an 

estimated Net-to-Gross ratio. In theory, the billing analysis results should capture the free ridership and 

spillover behaviors of participant group. Those results are then compared to the survey results to see if 

the free ridership and spillover questions asked corroborate the analysis. Further details of the billing 

analysis and engineering estimates can be found in the appendixes. 

In order to capture accurate per-participant savings numbers, the list of applicable customers must first 

be validated, Once a valid set of customers was determined, the next step was to perform a billing 

analysis and create engineering estimates using the algorithm for Air Source Heat Pumps (Appendix - 

Engineering Estimates) to determine an average per-participant energy, summer peak, and winter 

peak savings value. To complete the savings calculation, transmission and distribution losses are 

accounted for, so that numbers can be presented at a level equivalent to generation. Going foiward, 

the per-participant assumptions for estimating savings are in the below table. 

For 2009, KPC had goals of replacing 110 customers' heat pumps and saving KPC custoiners 192 MWh, 

40 kW in summer peak demand, and 80 kW in winter peak demand. The program replaced 160 heat 

pumps, and produce net annualized total program savings of 41 3 MWh of energy savings, including 

transmission and distribution losses, persistence, and free ridership. The net annualized sui-ntner peak 

demand reductions were 74 kW, and the winter peak demand reductions were 122 kW. KPC met 145% 

of their participant target, 215% of their energy target, 184% of summer demand target, and 152% of 

their winter- demand tal-get. 

For 2010, KPC had goals of replacing 150 heat pumps and saving KPC customers 262 MWh, 55 kW in 

summer peak demand, and 109 RW in winter peak demand. The program replace 233 heat pumps, 
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and produce net annualized total program savings of 602 MWh of energy savings, including transmission 

and distribution losses, persistence, and free ridership. The net annualized summer peak demand 

reductions were 107 kW, and the winter peak demand reductions were 177 kW. KPC met 155% of their 

participant target, 229% of their energy tat-get, 196% of their summer demand target, and 162% of their 

winter demand target. 

Category Goal Ex - Anle 

For the first two years of the MHHP program, KPC replace 393 heat pumps, producing net annualized 

program savings of 1,015 MWh of energy savings, 181 kW in summer peak reductions, and 299 kW in 

winter peak reductions. KPC imet 151% of their participant target, 223% of their energy target, 191% of 

their summer demand target, and 158% of their winter demand target. All numbers were at or above 

the expected goals. 

Ex- Pod Berceni OF 
Goal 

The four key statistics used in an impact evaluation - number of participants, energy savings, summer 

peak demand redtiction, winter peak demand reduction - are shown below. Included in the table are 

the program goals, fhe ex-ante savings, and the ex-post savings. Ex-ante savings are forecasted 

savings as reported by the program staff during the program’s implementation. Ex-post savings are 

estimated savings as determined by the impact evaluation and reported in the evaluation report. 

Savings are presented by each segment of customers, resistance and replacement, and total savings 

are sciimmarized at the end. 

2009 

Energy (MWh) 
Summer Demand (kW) 
Winter Demand (kW) 
201 Q 

Energy (MWh) 
Suini-ner Demand (kW) 
Winter Demand (kW) 
TOtCIl 
Participants 
Energy (MWh) 
Suminer Demand (kW) 

Participants 

Participants 

Winter Demand (kW) 

Below are the impact evaluation results for the customers that previously had resistance heating. The 

negative summer demand savings are actually load growth, not reduction. 

I 

__.. 

110 160 160 145% 
192 280 413 21 5% 
40 58 74 184% 
80 116 122 152% 

150 233 233 155% 
262 408 602 229% 

55 85 107 196% 
109 170 177 162% 

260 393 393 151% 
455 687 1,015 223% 

95 143 181 191% 

- 

189 286 29 9 158%- 
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Cost ~~~~~~~~~~~~ ~V~~~~~~~ 
AEP uses a cost effectiveness framework based on the 2002 California Standard Practice Manual: 

Economic Analysis for Demand-Side Programs and Projects. Four benefit cost tests were used as 

defined in the California Standard Practice Manual: Participant test (PCT), Ratepayer Impact Measure 

test (RIM), Total Resource Cost test (TRC), and the Program Administrator Cost test (PACT). Within this 

framework, total program benefits are compared to total program costs. Program benefits are defined 

as the expected kWh/kW saving attributed to the program. These kWh/ltW savings are then multiplied 

by the Company’s most recently filed long-run incremental cost (value of avoided generation, 

transmission, distribution, line losses). The benefits can be expected to accrue over the life of the 

measure. The dollar value of these benefits may vary over time, reflecting changes in the cost of 

alternative ~ ~ p p l y  sources and expected inflation. Costs associated with the program include all costs 

contributing to the realization of program benefits, regardless of who incurs the cost. Traditionally, 

included in the program costs are all labor costs, miscellaneous materials and expenses, 0- 

rebates, promotional expenditures and any participant expenditures exceeding the Company rebate. 

For purposes of reporting and cost recovery in Kentucky, only costs incremental to the Company after 

beginning the program offerings are included in the costs. Employee labor costs are not included for 

recovery purposes, unless new labor was utilized incrementally and specifically for DSM program 

implementation. 

The expenditure goal for 2009 in the Collaborative Report was $49,500 for 110 participants. The total 

program costs as filed were $71,900 of which $64,000 were listed as incentives for 160 participants. 

However, these costs do not include the unrecoverable administrative costs froin KPC staff and AEPSC 

staff. An estimated $ 1  7,091 was included under administration to account for unrecoverable costs, 

bringing the total to $88,991 in actual costs related to the program. The expenditure goal for 2010 in 

the Collaborative Report was $67,500 for 150 participants. The total filed program costs were $104,800, 

of which $83,300 were incentives for 233 participants. To account for unrecoverable adinin costs and 

the costs from the 201 1 evaluation, another $1 1,775 was included for 2010 and $10,000 was added in 

201 1 to account for adinin and evaluation costs respectively. 

DSMore, an industry standard energy efficiency analysis software package, was utilized to perform the 

cost-benefit analysis tests from the California Standard Practice Manual. While c-osts as reported 

contain only the costs recoverable under the I<PC DSM rider, the cost-benefit analysis attempted to 

account for all costs related to program implementation and evaluation. Therefore an estimate of the 

value of KPC and AEP Service Corporation (AEPSC) staff time utilized to implement and evaluate the 

program was added to the reported costs. The below table shows the breakdown by category of the 

c.osts used in the analysis. 
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Goals were reported as total amounts respective to the winter peak only, however, both summer and 

winter peak comparisons were used in the analysis - summer to account for KPC being in the AEP 

generation pool that experiences summer peaking conditions, and winter to account for KPC’s 

maximum system load that occurs in the winter. Benefit costs tests were performed by Resistance Heat, 

Replacement, and Total participation. Results were lower than expected, though unremarkable. It is 

expected that prospective benefit cost ratios for some programs will be overestimated, sometimes 

wildly, due to the sunny disposition and uncertaitl nature of market potential studies. 

- - F & z ~ G S t  ra IO . , 

(TRC) ratio of 9.79, a Ratepayer Impact Measure (RIM) ratio of 3.45, and a Participant Cost (PCT) ratio of 

9.07. Results for benefit cost ratios at summer peak are 3.28 for the PACT, 4.61 for the TRC, 0.65 for the 

RIM, and 8.00 for the PCT. Results for benefit cost ratios at winter peak are 3.72 for the PACT, 5.23 for the 

TRC, 0.74 for the RIM, and 8.00 for the PCT. 

Total program benefit cost results were cost-effective from Participant, Program Administrator, and Total 

Resource perspectives. All three ratios (PCT, PACT, and TRC) are considered greater than one, and cost 

beneficial, regardless of peak \ season. 
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ec 
The goal of a prospect ive analysis is to de termine  i f ,  b a s e d  o n  t h e  current evaluat ion,  there  will be a n y  

c h a n g e s  to t h e  cos t  effectiveness of t h e  prograin in fulure years. Any number  of a multitude of factors 

m a y  c h a n g e  t h e  cost  effectiveness, including b u t  no t  limited to: c h a n g e s  in technology,  increases in 

efficiency, saturation of a measure  in t h e  market,  reduction of market potential  d u e  to e c o n o m i c  

factors,  or c h a n g e s  in s tandards,  c o d e s ,  a n d  baselines. 

To prospectively analyze t h e  MHHP program, results from t h e  current evaluat ion were used  a s  t h e  

starting point for t h e  cost-benefit analysis. Future savings values were d iscounted  d u e  to t h e  nature  of 

t h e  p rogram being a market transformation program. Free ridership w a s  kept a t  47% during t h e  

prospect ive analysis: it is not  expected to increase  a t  this time. The results were e x p e c t e d  to be higher 

due t o  a n  increase  in f h e  cost  of a v o i d e d  ene rgy  in future years. 

Due  to KPC being  a winter peak ing  utility, only t h e  winter peal: cos t  benefit  analysis w a s  run. The 

results of t h e  prospect ive analysis show tha t  continuation of t h e  program into 201 2-201 4 is e x p e c t e d  t o  

be cos t  effect ive a n d  should be cont inued.  
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~~~~~~~~~~~~~ 

The following recommendations are based solely on the expert opinions of the EE/DR Analytics team in 

regards to future years of the MHHP program. 

1)  Results of the prospective analysis show that continuation of the program into 2012-2014 is 

expected to be cost effective. It is our recommendation that this program be continued. SEER 

levels offered should continue as is, until the free ridership levels rise to near 50%. 

2) Inclusion of EER for every heat pump installed, and if possible, the EER of the replacement heat 

pump should be c,ollected. 

3) Future costs should be captured in a more organized and delineated manner. Each program 

should have its own accounting area (project ID), separate from other KPC business. Within 

each project, there should be a c,onsistent set of cost descriptions for each program to account 

for utility admin, implementation admin, materials, marketing, incentives, and evaluation. 

On-going program management should be handled by KPC staft, incruaing iracrtcii iy U; 

customer participation and estimated ex-ante savings. 

KPC staff labor time spent on the Program should be captured so that the true total cost of 

delivering the program can be known. 

KPC should request AEP add fields or processes to capture HVAC informafion on their customers, 

specifically the current type heating and cooling systems in the home. This would provide a 

more accurate way of comparing the participant group to the population for billing analyses. 

KPC should request AEP add fields or processes to capture building type on their customers. 

One of the greatest levels of uncertainty in the analysis is not being able to easily and 

accurately mafch participant customers to control costomers c-onstrained by a population of 

mobile home customers only. 

Program participants should be surveyed shortly after the rebate is processed. 

I<PC staff should perform on-site installation audits for a small sample of participants. This may 

necessitate adding another employee. 

10) KPC should gather information from the dealers about customers that were interested in the 

lJsing that information, KPC should then sample the program but declined to participate. 

customer list and perform a non-participant survey to find any reasons for non-participation. 
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Imp enc% Me th ~ ~ ~ n ~ ~ y  
For the purposes of this evaluation, impacts were based on an annualized incremental savings method. 

An annualized incremental savings is equivalent to what a customer would save in the first year of the 

measure installation, assuming the measure was installed on Januaty l S t  of that year. That savings was 

applied for each year of the measure’s life. A calculated energy savings is the savings that is expected 

over the life of the measure, from the date the customer received/installed the measure, to the 

completion of the measure’s expected life. The calculated measiire is used to determine Net Loss 

Savings. Both analyses speak to the efficacy of the measure in both the initial expected impact from an 

average insfallation and also the long-term savings from the specific installations. 

Impact evaluation consists of two stages, interim impact evaluation and full impact evaluation. 

Engineering estimates are used to develop measure savings without post-consumption data. 

Implementation data is utilized to determine frequencies of installed measures as well as many values 

needed to calculate engineering estimates of measure savings. 

a billing analysis. This analysis utilizes relevant weather data and billing data with the statistical 

regression models to determine the savings impact of the program. A comparison of customers’ bills 

before and after the implementation of the program is used to determine changes in usage and 

demand that can be attributed to the program. In order to isolate the effects of the program from 

unassociated changes in consumption, a Participant Group and a distinct but similar Control Group is 

compared. The Control Group will not contain program Participants, but its customers will be similar in 

consumption to the program participants. After defining these research groups, billing data is weather- 

normalized to eliminate any effects due to weather differences before and after program 

implementation. Finally, regression models will be used to analyze the normalized data and provide 

savings values. 

The full impact evaluation consists of 

The first step of the billing analysis is to create a valid participant list from which to analyze. Each 

customer is checked to ensure that data existed for at least one year pre and post measure installation. 

Participants were also required to have data for all of 2008 to develop a set of comparison metrics for 

drawing the control group. Any custoiners that did not have the requisite billing data, or were inactive 

at the time of analysis, were discarded from analysis. 

For 2009, the implementation data provided showed that 160 c-ustomers participated. One customer 

was not active in the AEP Customer Information System (CIS) at the time of installation, and 26 were not 
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found in the CIS at all. In all, 138 customers were available for analysis. In 2010, after validation, 22 
customers were not in the AEP CIS; leaving 206 customers available for analysis. In total there were 344 

customers in the implementation data that were valid for analysis. 

After the participant list was created, a set of energy statistics was developed to compare to the 

control group. For each customer, an annual kWh, summer peal: month kWh, and winter peal: month 

kWh (formulas below) were calculated using 2008 billing data. KPC summer and winter peaks were 

pulled from the AEP Load Research system peak data and applied to each customer bill that 

contained that date, and was used to create a summer and winter monthly energy value. 

After participant group selection is complete, the KPC population is validated to provide a list of 

potential control group customers. The population is usually constrained by one or more of program 

class (residential, C&l, etc. ...), building characteristics (single-family, mobile home, etc ...), fuel type (all 

electric,, natural gas, etc.,.), and income level (HEAP, non-HEAP, all). Customers are removed from 

consideration if they are not continuously active from January 1,2008 until current. After the control 

population has been validated, comparison statistics are calculated using the above formulas. 

After the control population group has been established, and both the control population’s and 

participant group’s comparison statistics have been calculated, the control population’s customers are 

compared to the participants to provide a baseline comparison. Each participant customer is 

matched to ail control population customers, and the top 40 most accurate matches are kept for 

further analysis. Matching is determined by calculating an Absolute Relative Deviation (ARD) for the 

Annual kWh, summer kWh, and winter kWh comparison statistics. The customers with the lowest 

combined ARD are kept for further validaiion. For each of the 40 control customers, they are assigned 

the same installation date as the participant customer. Each of the 40 c,ustomers is then validated using 

the same pre/post rules as the participant customers. Each control customer must have at least one 

year of data pre and post the pseudo-installation of the measure. 
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After the 40 customers have been compared to the participant, the top 20 are kept for further 

evaluation. Twenty control groups are used for comparison because of the variance of the population. 

The population variance is high because the AEP CIS does not contain enough demographic data on 

the custorner to create a very accurate regression model. There are too many lurking variables in a 

billing analysis if enough data is not included, which can bias the results. Once the 20 control groups 

articipant group through the entire billing wlfh the P . .  have been seiec'rd, eui- !: r w  

analysis process. Final results for each run of the analysis are compared to ensure that none of the 

control groups are extreme in either direction (load savings or load growth). lJsing an alpha of "05 for 

Type I error testing, and a beta of .10 for Type (I, or power testing, checks are completed to ensure that 

the control group methodology is valid. Once the methodology is verified, the first control group, being 

the most accurate, is used for the regression portion and official savings calculations. If there are 

concerns about uncertainty, all 20 control groups will be run and the numbers will be aggregated as a 

replicated analysis. 

The regression analysis is conducted by constructing two models, a baseline and treatment weather 

normalized panel model. A panel analysis is a two-dimensional time-series and cross-sectional model 

used to evaluate changes in the effects of a treatment on a treatment group compared to a control 

group over time. Weather Normal, or Typical Meteorological Year, data is created by the US. National 

Renewable Energy Laboratory (NREL) to represent weather data for a typical year. The TMY2 dataset 

was used for all l<PC billing analysis, and is derived from the 1961-1990 National Solar Radiation Data 

Base (NSRDB). 

The baseline model i s  created using at least one year of billing data pre-installation to develop a 

weather normalized billing function (see formula below). The treatment model is created using at least 

one year of billing data post-installation. Each custotner is assigned a weather station, average daily 

temperature, cooling degree day, and heating degree day summaries to each bill. Degree days are 

calculated by summing the number of hours per day by the degrees per hour above or below a 

temperature break point. For heating degree days, the breakpoint temperature is set at 65 degrees 

Fahrenheit. Cooling degree days are calcolated using 70 degrees Fahrenheit as the breakpoint. Once 

the necessary data has been created, an autoregressive model is fit to the data for each c.ustomer to 
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create the betas necessary to predict data. Each beta represents the multiplier coefficient for the 

incremental value of each model variable. To forecast or estimate new kWh, inultiply the regression 

betas by the new data. 

Once the baseline and treatment models have been determined, the inodel betas are multiplied by 

weather normal data to create baseline weather normalized bills for each customer. Once the bills 

have been forecasted, the data is aggregated to create annualized normal energy usage per 

customer. Each customer has an estimated baseline and treatment annualized kWh. The difference 

ween the estimated baseline and treatment kWh is the energy savings due to the program. The 

annualized energy estimates are then summarized by participant group and control group, and 

multiple t-tests are completed to compare the savings of each group, and their pairwise difference. 

Once the annualized savings numbers have been calculated, the forecasted bills are used to create 

inonthly and daily load shapes for DSMore. The monthly load shape is created by  temporally 

disaggregating the bills from a cycle month to a calendar month. Traditional load research techniques 

use linear interpolation method of determining an average energy usage per day per bill, then creating 

a stepped daily load shape. This method maintains transformation under integration, meaning one can 

move from cycle month to billing month without loss of accuracy; however the ability to detect peaks 

using this method is very limited. The second method, utilized in this evaluation, is to create a daily load 

shape using cubic splines. This method is also closed under integration, and is the preferred method for 

temporal disaggregation when using SAS (Statistical Analysis Software@). AEP Load Research has done 

studies comparing the accuracy of both methods in predicting daily load shapes of interval metered 

customers, and found that the cubic spline disaggregation is more accurate when using goodness-of-fit 

statistics. However, the primaiy reason for using cubic splines is the ability to put more load on the peak 

days of the month. llsing the cubic spline method, the forecasted bills are disaggregated to a 365 day 

daily load shape for each customer. llsing the daily load shape, the customers are aggregated using 

traditional load research methods, to determine a domain load shape. For the MHHP program, there 

were no domains below the program level, just mobile home customers. 

Next, the peal: day history for IKPC i s  used to create a typical peak day for both the suintner and winter 

peak. This is done by averaging the day per year for each year to determine the average day-per- 

year. As an example, if the last five winter peaks occurred between January 1 l f l l  and January 1 SI?, it is 

expected that the average day-per-year peak day will be Januaiy 13"l. After the typical peak date for 
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the summer and winter peaks has been determined, the KPC Residential Load Research class load 

shape, as determined by AEP Load Research, is retrieved for each peak date. Using the Residential 

class load shape, the proportion of energy used at the peak hour, relative to the total energy for the 

day is determined as a load factor. To determine the summer and winter peaks, the daily energy from 

the cubic spline disaggregation is divided by the load factor and 24 (hours per day) to determine the 

average peak demand reduction for each season. The formula is below: 

kTTs = 24 / F s  

The below graphs c,ontain the summary panel, profile plot, and agreement plot from SAS, created 

during the PROC TTEST procedure. Particular attention should be paid to the uncertainty of the 

paratneter estimate for the mean. Because of the uncertainty involved in the model, any savings 

estimate within the Lower Confidence Level (LCL) and Upper Confidence Level (UCL) is within plus or 

minus two standard errors of the mean. What this means is that the findings of the billing analysis show 

that the ex-ante savings estimate of 1,749 kWh per participant is not statistically different from the ex 

post savings estimate io  the 95% confidence level. 

Because of the inability to produce a control group consisting of only mobile home customers, all 

twenty control groups were ran and aggregated. A cursory glance of the control group baseline and 

treatment comparisons show extreme variability. Had only one contiol group been run, the savings 

could have been as low as 1,229 kWh or as high as 2,323 kWh. Running multiple iterations of the billing 

analysis allows US to take advantage of the Central Limit Theorem and create a better estimate of the 

per participant savings. Control group variation numbers are presented after the c,harts and graphics. 

pi 2,583.1 5,127.9 448.0 1,696.8 3,469.5 0.460 0.760 I 

Page 20 of 32 



I 

I I I II@@@@ 0 1 @@@O 
I 

-1 ODD0 -2@@@@ 
Differ elice 

1000 

0000 

mooo 

20001 

1000 

io000 

10000 

30000 

?UO00 

- l000C 

Page 21 of 32 



I I I I 
401000 5C 10000 20000 30000 

Baseline-?q&C 

0 0 
,.., I .... 

i 10u00 

Page 22 of 32 



ntr 
When performing a billing analysis to determine the impacts for program evaluation, the participant 

group needs to be matched to a set of control customers. For historical analyses, the literature suggests 

a single control group be matched to the participant list in order to provide a valid set of customers 

from which to compare. This is done to remove any activities that are related to free ridership: i.e. those 

activities that would have occurred without the program. However, this author feels that without a 

robust set of demographic data to make customers comparisons more accorate than AEP's current CIS 

contains, a billing analysis must treat the control group selection as a replication of quasi-experimental 

designs. Quasi-experimental design, or "before and after" design, is distinguished by the non- 

randomness of the control and participant selection groups. However, given the limited demographic 

data, we substitute the rigorous selection with an increase in replications. Classical statistics (sometimes 

called Frequentist statistics) is predicated on the notion of repeated trials to infinity, e.g. the relative 
. . .  

n C  
4 -4 infrnrtv. However, in practice, most statistics that is performed is 

done using a single repeated trial* In many cases, and disciplines, this is an accepted, even celebrated 

practice. However, in impact analysis of programs, the usage uncertainty and disparity of customer 

demographics at a premise (number televisions, HVAC usage, work schedule, occupants, etc.. ..) 

demands that inore than one replication be undertaken. Below is the list of control groups generated 

for this analysis and how each iteration would have compared to the per participant savings 

calculated in the billing analysis. 

CQnt 

Control-0 1 
Control-02 
Control-03 
Control-04 
Control-05 
Control-06 
Con trol-07 
Control-08 
Con t rol-09 
Control-1 0 
Control-1 1 
Control-1 2 
Control-1 3 
Control-1 4 
Control-1 5 
Control-1 6 
Control-1 7 
Control-1 8 
Control-1 9 
Con t rol-20 

2 1,472 20,600 95.94% 2,472 
21,120 20,288 96.06% 2,498 
21,819 20,995 96.22% 2,533 
21,109 20,658 97.86% 2,885 
20,966 20,528 97.9 1 % 2,895 
22,422 21,638 96.5 1 % 2,593 
22,346 21,374 95.65% 2,409 
21,273 20,689 97.26% 2,755 
21,517 20,977 97.49% 2,805 
21,414 20,59 1 96.16% 2,518 

21,222 21,206 99.93% 3,328 
21,742 21,347 98.19% 2,954 
2 1,330 20,534 96.27% 2,542 
2 1,878 20,926 95.65% 2,409 
21,454 20,770 96.81% 2,659 

22,090 20,779 94.07% 2,069 
20,963 19,622 93.60% 1,970 
2 1,365 21,329 99.83% 3,308 

21,204 19,73 1 93.05% 1,851 

20,857 19,767 94.77% 2,221 
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Estlm a tion MeCh ~~~~o~~ 
To calculate annualized energy savings, an average per-measure savings must be determined based 

on the heating and cooling savings from the increased efficiency of the heat pump. Heating savings 

are determined by the inverse difference of the Heating Seasonal Performance Factors (HSPF) between 

the baseline heat pump and the increased efficiency heat pump. Cooling savings are determined by 

the inverse difference of the Seasonal Energy Efficiency Rating (SEER) between the baseline and 

upgraded heat pumps. Each savings value is scaled based on the size of the heat pump by tonnage or 

British Thermal (Jnit Hours (BtuH) to determine the per-participant, per-year usage. The per-participant 

ine  the “Net” savings, the gross savings number is s a v l a  “Grs:: w t e r l n  

multiplied by one minus the free ridership percentage and one plus the spillover percentage. This 

number is compared to the billing analysis values to see if the survey free ridership and spillover 

questions are comparable to the analytically determined values. 

I I  . 

Tech ~~~~~y D ~ s c r ~ ~ o  tlon 
A heat pump is a high efficiency year-round heating and cooling system operating entirely on 

electrkity. The system is called a heat pump because it pumps or moves heat from one area to 

another. The basic components of a heat pump are a compressor; circulating fluid (refrigerant); and 

two heat exchangers, one outside and one inside. In winter, heat in extracted from cold outdoor air 

even when the temperature is well below freezing. The heat is absorbed by the refrigerant, and then is 

pumped through the compressor to the indoor coil (heat exchanger) where the refrigerant releases its 

heat to the indoor air. Since there is less heat available at low outdoor temperatures, the heat pump 

system includes a supplemental resistance heater that automatically provides additional heat when the 

outdoor air temperature is too low for the heat pump compressor to supply the home’s total heating 

demand. In the summer, the heat is absorbed by the refrigerant in the indoor coil from the circulating 

indoor air. The heat-laden refrigerant from the indoor coil is pumped to the outdoor coil where the heat 

is transferred to the outdoor air. The heat pciinp system is the most efficient way to heat and cool 

electrically. The most significant energy savings are obtained during the heating season since it utilizes 

the “free” heat that already exists in the outdoor air. The heat pump energy efficiency is determined by 

the seasonal energy efficiency ratio (SEER) for summer and the heating seasonal performance factor 

(HSPF) for winter. 
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] Term I Description 
kWh Energy Savings 
kW 
i-Lncooi 

FLHtIeot 

BtuH 
SEERbose 

SEERee 
HSPFbase 
HSPFee 
EERbaSe 
EERee 
CF Coincidence Factor 

Demand Savings 

city 
Full Load Heating HOiJrS by closest weather related large 
city 
Size of equipment in British Thermal Unit Hours 
SEER efficiency of baseline unit 
SEER efficiency of installed unit 
Heating Season Performance Factor for baseline Unit 
Heating Season Performance Factor for installed unit 
EER efficiency of baseline unit 
EER efficiency of installed unit 

r, 1 I r 
I h v  rlnwst weather related large 

. .  
I Rule 

1. Customer must have a valid bill account number with the utility. 
2. Customer’s account must have been active prior to the measure being received until the date of 

the analysis. 
3. Measure must have been installed during the program’s implementation period (for this program, 

2009-20 1 0). I 

Proaram Start January 1 ~ + ,  2009 
Program End December 3 1 S t ,  

2010 
Free Ridership 47% 
Spillover- 0% 
Energy Losses (whole year) 8.7% 
Demand Losses (at peak) 10.8% 
Measure’s expected life in 15 
years 
Fully Loaded Cooling Hours 1,150 
Fully Loaded Heating Hours 1,975 
Summer Coinc.idence Factor 0.7 
Winter Coincidence Factor 0.5 
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upgrade their central electric resistance heating sp tem 
i t h  a new, high efFicienq heat pump unit lbquslify, die 

Seaso na I Fe rfo ma n ce Facto ets 

Electric resistance heat i s  3 weq efficientfoim of heating, 
but it c3 n be costly, A heating element, like the insids o f  3 

toaster, heats up and 3 fan blg'ris die heatgd airinto your 
mobile home. Heat pumps can easilyclrtelectricityuse 

en c omp ared :Gth ele brit resista n ca h eatin g. 

Simplyput, a lieatpump is ansir conditiclnerthat isable to 
reverse cycle to provide heating. k is 5 vgry efficient and 
economical wayto heat and cool p u r  home using electricity. 
kS also 3 i-&e energy investmentfar mobile hummvners 
that can help reduce yourmonth~elect r ic  bills without 
sacrificing comfort. 

All residential custornwsvho have had electric sewiceiviith 
Kentucky Fo:wrforthe p a s t t d v e  months and idlo live 
i ns  mobile homemith a centnlelectnc resi&nce hAating 
system are eligible to participate. 

low to ~a~~~~~~~~ 
Inall our Customer Solution Center at 1-000-572-11 13 
o r  contact your I oc SI, I i c e nsed H'ILAC d eale r ipiho i s  
participating i n  the Kentucky Poi.;er SMART P p g a n s  
I(entuck9 Folboier recommends getting 8tleastftiiCI 
quotes and does not endorse a q  specific heding and 
coitling dealer. 

111 BT ~~~~~~t~~~~~~~ fs 
The High Efficiency Heat Pump Frngram i s  part taf 

Kentucky Pwbver's suite of SfvtART Pmgrams,i*hich are 
enerlgy dficiency programPfor homes, businesses and 
schools. For more infformstion ondiis program or nther 
SMART Prng ra rn s, call 1-800-572-1 1 13 or ,visit 
KentuckyP o w x  cclmka $6 
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Yes No 
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53% 

Ail I 3% 

I 

Very Dissatisfied Dissatisfied 

50% 
45% 

Satisfied Very Satisfied 

Page 28 of 32 



A W  R 
77 Cow Hollow 
Drift, KY 41 61 9 
(606) 377-9730 

Aire Sew 
21 06 1 /2 13fh Streei 
Ashland, I<Y 41 101 
(606) 324- 1 033 

eafing and Air C ~ n d .  eating It 6~01ing 
340 Amos Newsome Ln 
Virgie, ICY 4 1572 

P. 0. Box 7 19 
Delbarton, WV 25670 

(606) 639-6860 (304) 475-3878 

eating 8 cOO!iWQJ 

P. 0. Box 4321 
Pikeville, KY 41 502 

P. 0. Box 4141 
Pikeville, KY 41 502 

(606) 639-4307 (606) 422-5643 

P. 0. Box 400 2744 Roberts drive 2700 Winchester Avenue 
Avawam, KY 41 713 Ashlana, r\ Y 4 I I 31 ~rhlnnr~ ~ ( y d l i n l  

(606) 920-9700 (606) 325-321 1 (606) 436-0682 

B: ~t B Weaflng & C ~ ~ l i n g j  Big Sandy H e O f i n g  & Cooling 
P. 0. Box 330 
Hager Hill, ICY 41 222 

135 Railroad Street 
Dwale, KY 41 621 

P. 0. Box 308 
Harold, K Y  41635 

(606) 297-4328 (606) 874-01 30 (606) 478-9400 

Breath8-i ~ ~ ~ ~ ~ ~ n g  8 HeaCiFag 
1261 Main Street 

Breeding's ~~~~~~~~ 8: EQec'rric 
P. 0. Box 86 P. 0. Box 38 

Whitesburg, KY 41858 .Jacl<son, KY 41339 Isom, ICY 41 824 
(606) 666-4313 (606) 633-596 1 (606) 633-9580 

6Qn~itiQn~~g C iL 14 Hcaiiing 0: Air co~~jtiQn~ng C.N.C. Services 
P. 0. Box 665 895 Nebo Road 

Wittensville, KY 41 274 Catlettsburg, KY 41 129 
P. 0. Box 946 
Flatwoods, KY 41 139 

(606) 297-6224 (606) 833-1995 (606) 686-2298 

Caldwell Heating It Air 
C Q ~ ~ ~ ~ ~ Q ~ ~ ~ ~  CondiIi mi ~a g Castle Edeafing 8 C d i n g  

21 81 Winchester Avenue 
Ashland, KY 41 101 

9630 Grandview Lake Road 
Ashland, ICY 41 102 

59 17 Bybee Road 
Ashland, KY 41 102 

(606) 928-304 1 (606) 928-3618 (606) 928-1 148 

Clay's Heaiing 8 C~~Signg Cdeman !4@&s%Fag 8 CQQling COX CQ~RIerC~Cd 

P. 0. Box 1764 
Prestonsburg, KY 41 653 

P. 0. Box 580 
Regina, I<Y 41559 

149 Clover lane 
Greenup, ICY 41 144 

(606) 874-2256 (606) 754-5763 (606) 473- 1 0 1 6 
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Portsmouth, OH 45662 Williamson, WV 25661 Pikeville, ICY 41 501 
(740) 355-5300 (606) 237-4823 (606) 432-0787 

& Company eating 8% Coding Elit@ CQKIfOd HVAC InC 

8192I<Y 1261 
Campton, KY 41301 

2359 Town Mountain Road 
Pikeville, KY 41501 

P. 0. Box 135 
Ivel, KY 41 642 

[ 606) 437-4609 (606) 226-4593 (606) 272-7 1 4 1 

Fannin's ~ ~ u ~ ~ ~ n ~  Heating 
h Electuic Company, Inc. 
432 Main Street 
Paintsville, KY 41 240 

Eiiioti Supply b Glass, Inc. Flletcher Sewices 
1572 Ratliff Creek Rd 
Pikeville, ICY 4 1 50 1 

P. 0. Box 3038 
Pikeville, KY 41 502 
[ 606) 437-7368 (606) 789-3696 (606) 433- 1 1 5 1 

General Heating b Air 
~ ~ n ~ ~ t ~ ~ n ~ n ~  

Flatwoods, I<Y 4 I I YY 

rederick: Ct May &umber b SuppPy G & W Heating & C00li~g 

Wurtland, I<Y 41 144 
D n ~ ~ ~ 3 1 , ~  273 Paul Road P. 0. Box 964 
I . V .  --,.-.- 
West Liberty, KY 41472 
(606) 743-3 1 36 

Grayson Mechanical 
405 Robert & Mary Street 
Grayson, KY 41 143 
(606) 474-4550 

HCE SysPems Inc. 
P. 0. Box 879 
Norton, VA 24273 
(276) 679-5829 

MuR's HVAC 
P. 0. Box 547 
Cornettsville, I<Y 41 731 
(606) 476-2942 

Kentucky Wide 
P.O. Box 384 
Thelma, KY 41260 
(606) 424-5684 

WaCJgtXd'S &aeaf!ng b COdiOag 
140 County Line Branch 
Garrett, ICY 41 630 
(606) 358-2466 

(606) 922-8402 

GriRith ~ P u ~ ~ i n g  & Heating 
338 Broadway 
Jackson, K Y  41339 
(606) 666-231 6 

HELP Aiu ~ o n ~ ~ ~ ~ o n ~ n g  & Htg 
731 E. Main St. 
Grayson, KY 41 143 
(606) 475-0826 

~ ~ ~ e r ~ a $  Heating b Cooling 
P.O. Box 526 
Ashland, l<Y 41 105 
(606) 324-06 1 0 

LaRerly g ~ e ~ ~ ~ ~ ~  & Coding 
P. 0. Box 208 
Dwale, KY 41 621 
(606) 874-9357 

eating b Coding 
P. 0. Box 585 
Hyden, KY 41749 
(606) 672-2431 

MecEvaazey I Son's oaec. 
P. 0. Box 368 
Catlettsburg, KY 41 129 

(606) 836-81 43 

Heating & Cooling 
69 Beagle Road 
Whitesburg, KY 41858 
[ 606) 632-2790 

ISQWCI!'d'S Heding 8: Air 
P. 0. Box 569 
Baxter, KY 40806 
(606) 573-2944 

KB W A C  
145 Shady Creek 
Greenup, KY 41 144 
(606) 923-7534 

Mabuy's Heating & C ~ ~ l i p a g  
2423 Greenbriar Rd 
Olive Hill, l<Y 41 164 
(606) 286-6007 

Milleu's Weating h C ~ ~ l i n g  
3752 Stone Coal Rd 
Pikeville, K Y  4 1 50 1 
(606) 432-9599 
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(606) 739-4042 (606) 571-1715 (606) 298-4784 

Qua!%!/ Air ~ o n ~ ~ t ~ Q ~ ~ ~ g  8: 
Pike's Heating 8 Cooling eating 8 C Q Q ! ! ~ ~  Heat! n g 

490 Steerfork Road 
Mallie, KY 41836 Happy, K Y  41 746 Pound, VA 24279 

31 7 Upper Doty Branch P. 0. Box 751 

[ 606) 785-9430 (606) 476-9690 (276) 796-5366 

Randy SufrESes General 
C o nstructio n Ray h'O\Nn InC. RQOSG?V&'S Heding  8 COOkiPag 

726 National Ave. 
Lexington, KY 40502 

26595 Highway 32 
Martha, K Y  4 1 159 

208 Miranda Lane 
Grayson, KY 41 143 
(606) 474-9286 (859) 278-028 1 (606) 652-4972 

Sew ice PaC Qi'pordedi ROY'S Eiectric Repair 
4802 Roberson Road 1005 Woodland Drive 800 Old Fletningsburg Road 

eating 8 C001ing 

A ,  I \3 IN n i  in1 - .  Paintsville, KY 41 240 Morehead, ICY 40351 
(606) 833-80 1 9 (606) 788-9 188 (606) 784-49 1 8 

Sheiton Heating 8 Air 
560 Shelton Dr. 
Eolia, KY 40826 
(606) 632-9542 

Benne!! ~e~~~geration 
157 One Mile Branch 
Hyden, KY 41 749 
(606) 672-5252 

F Q ~ Y ' S  Electrical HVAC 
P. 0. Box 228 
Melvin, KY 41 650 
(606) 452-4394 

eating h c d i n g  
P. 0. Box 65 
Banner, KY 41 603 
(606) 874-5472 

Slowe's Heating & Refrigeration 
P. 0. Box 82 
Regina, K Y  41559 
(606) 432-39 1 2 

Thompson Heating & AC 
6858 Mockingbird Trail 
Caflettsburg, K Y  41 129 
(606) 739-6880 

T~-i-C~unty Healing & Air 
P. 0. Box 108 
Salyersville, KY 41 465 
(606) 349-2308 

Webb's Heating 8 Cookg 
P. 0. Box 146 
Lowmansville, K Y  41 232 
(606) 673-3050 

iQh Heating, 60~1ing & 
Electric 
P. 0. Box 1594 
Hazard, K Y  41702 
(606) 439-4874 

FQdcdS r\efrigeWfiOa% 
456 Pine Frk 
Shelbyanna, KY 41 562 
(606) 437-5320 

Td-CQtJnty ~ ~ ~ ~ i n g  & Air 
P. 0. Box 108 
Salyersville, KY 41 465 
(606) 349-2283 

1IVilkiarns Electric 
P. 0. Box 635 
Salyersville, ICY 41 465 
(606) 349- 1 234 
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cs s 
The EE/DR Analytics team consists of members of various groups in the corporate office who collaborafe 

using their lltility industry and DSM industry experiences to provide robust EM&V analyses. 

Wade M. C1aggei-i Alan Graves Joseph Chambers 
EEIDR Coordinator Supervisor Load Research Contractor 
61 4-947-9 176 cell 
614-716-3365 phone 
61 4-7 1 6-1 41 4 fax arqraves@aep.com jdchambers@aep.com 
wmclaqqett@aep.com 

6 14-71 6-331 6 phone 
61 4-71 6-3388 fax 

61 4-71 6-3372 phone 
6 1 4-7 1 6-3388 fax 

s 

Fred "Bonny" Nichols Kevin Vass 
Manager Consumer Programs EEIDR Coordinator 
540-798-8605 cell 6 1 4-27 1 -1 747 cell 
614-716-4013 phone 61 4-7 1 6-1 444 phone 
61 4-71 6-1 605 fax 614-716-1605 fax 
fdnichols@aep.com kivass@aep.com 

David Tabcda 
Manager Marketing 
540-579-2264 cell 
61 4-71 6-4004 phone 
614-716-1605 fax 
dwta bata@aep.com 

Paul  Mrnicek 
M arke tin g Anal ys f 
614-716-2953 phone 
61 4-7 1 6-1 41 4 fax 
pihrnicek@aep.com 

Brad Berson 
M arke tin g Anal ys t 
61 4-71 6-2445 phone 
614-716-1605 fax 
bsberson@aep.com 
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The Kentucky Power Company (KPC) Mobile Home New Construction (MHNC) program is designed to 

lower energy usage in new mobile homes by paying incentives to mobile home dealerships and the 

customers who purchased a new mobile home with a high efficiency heat pump and a Zone 3 

insulation package. Kentucky Power Company’s MHNC Program was designed as a market 

transformation program with a goal to promote the awareness of, and to increase the penetration of, 

high efficiency heat pumps and to improve the insulation levels in new mobile homes. This report 

provides the evaluation results for the 2009 and 201 0 program years, and a prospective analysis for the 

years 201 2-20 14. 

Cost Benefit Test Summer 
Peak Ratio 

The evaluation consisted of an impact analysis, market effects and process evaluation, and a c.ost- 

ive analysis used the benefit analysis for the program paril-34 ?n?Q, The !XQSoect 

evaluation results to forecast the effectiveness of the prograin in 2012-2014 with respect to KPC’s wintei 

peak. For 2009 and 201 0, the MHNC program helped upgrade 41 2 customer heat pui-nps, providing 692 

MWh of net annualized energy savings, 188 kW of summer peal: demand redvctions, and 101 kW of 

winter peak demand reductions. The process evaluation concluded that the proinotion and delivery 

processes continue to be effective. 

. .  

Winter Peak 
Ratio 

Based on the results of the evaluation, the MHNC program was determined to be cost-effective for 

three of the cost-benefit tests used in the California Standard Practice Manual and KPC. should continue 

to utilize the program through the remainder of the current program life (201 1) .  The prospective analysis 

of the program for 2012-2014 predicts the program will be cost-effective and should be continued. 

Program Administrator Cost (PACT) 
Total ResolJrce Cost (TRC) 
Ratepayer linpact Measure (RIM) 
Participant Cost (PCT) 

2009-20 T 0 Cost-Benefit Evaluation Results 

1.92 1.67 
2.58 2.25 
0.6 1 0.53 
3.66 3.66 

Cos1 5enefif Test Winter 
Peak Ratio 

Program Administrator Cost (PACT) 
Total Resource Cost (TRC) 
Ratepayer Impact Measure (RIM) 
Participant Cost (PCT) 

1.78 
2.64 
0.60 
3.84 J 
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Kentucky Power Company manages a suite of energy efficiency programs to provide customers with 

assistance in reducing electric bills and to meet corporate energy efficiency goals. The Kentucky 

Mobile Home New Construction program was developed with the assistance of the Kentucky Power 

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

Service Commission (PSC) on December 4, 1995 (Case No. 95-427) to help meet Kentucky Power’s 

goals. 

The major goals of the program are to: 

1 )  Transform the mobile home market towards high efficiency heat pcrtnps and better insulation. 

2) Reduce customer usage of electric energy 

3) Increase customer satisfa-cs 

4) Reduce Kentucky Power’s long-range peak demand. 

The Mobile Home New Construction Program (MHNC) was designed to transform the market for new 

mobile homes within the KPC service territory and to determine the energy implications of current ( 1  996) 

design and installation practices. The MHNC Program, initiated by the Kentucky DSM Collaborative, has 

been operating in the KPC service area since 1996. Since this program is  considered fully developed, 

not much attention will be paid to the program description. 
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The Program has been in place since 1996, and therefore a detailed review of the basic program 

processes was deemed unnecessary. Rather, the primary concern related to the process and market 

evaluation was whether the program continues to influence purchasing decisions or whether the 

market has been fully transformed to the point where all new mobile homes wocild normally be 

equipped with high-efficiency heat pumps without the program. Review of mobile home dealer 

information indicates inobile homes can still be purchased in Kentiicky with heating systems other than 

high-efficiency heat pumps. The 201 1 survey of participants indicated that 50% of the participants 

would likely have purchased an equivalent mobile home, thus it can be inferred that the program still 

]nu ui ;C;% c;: :hc: bewewFGhgs~.rs The pr oinotion methods employed and 

the delivery tnec,hanism continue to be effective. 

romotional Effec’riven ess 
KPC implemented the program through a network of participating mobile home dealerships. The 

dealers provided each potential buyer a brochure describing the program. Dealer participation was 

critical to the success of the program. KPC relied entirely on its network of dealers to promote the 

program. This promotional method is likely the most effective available, as I<PC has no other cost- 

effective way to reach out to potential buyers of new mobile homes. 

e livery M e c h a n is rn 
The sales representative at the dealer explained the prograin to the customer and provided them with 

the brochure (Appendix) which also described the program, and explained the incentive offered for 

purchasing a new mobile home with a high efficiency heat pump and upgraded Zone 3 insulation 

package. The dealers provided the Company with custotner installation reports from which incentive 

payments were made to the dealers and customers. KPC employees entered the information into an 

Excel spreadsheet for participant tracking. KPC was able to deliver this program with minimal KPC staff 

overhead expenses. 

ata Tracl<ing 
A number of problems were found when examining the data tracking efforts of KPC. staff. Many pieces 

of data were inissing that are required to produce engineering estimates for Air Source Heat Pumps. 

Specifically, each customer must have the baseline/replaceinent and new Heating Seasonal 

Performance Factor (HSPF), Seasonal Energy Efficiency Rating (SEER), Energy Efficiency Rating (EER), size 

in tonnage or British thermal unit hours (BtoH) for every customer. The baseline measure is the equivalent 
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to what nieasure would have been installed without the program. Even though the program only deals 

with new construction, the engineering estimates must be compared io some other item, either what 

already exists (replacement), or what would have existed (baseline). The implementation data for this 

prograin excluded all baseline information, and there were no data related to the EER of the heat 

pumps. Without EER, accurate demand estimates cannot be made. There was also no information 

regarding the Zone 3 insulation package, so it was excluded from the impact evaluation. In addition, 

13 customers could not be located at all in implementation data, but were listed in the monthly 

participation summary in the Collaborative Report. 

Finally, the participation spreadsheet used by KPC to calculate ex ante savings using the last evaluation 

contained an incorrect application of free ridership. The previous evaluation calculated the Net 

annualized per-participant energy savings at 2,073 kWh. In the spreadsheet, this number was listed as 

t m  sclving. Free ridership was then r-e-applied to the net number and used for ex ante estimates. 

This resulted in a 17% loss of savings in documents filed with the Collaborative. 

iders and Spil 
A free rider is a participant who purchased a mobile home with the high-efficiency heat pump system, 

but would have purchased the same home had they not participated in the Program. Spillover refers to 

additional energy efficiency measures adopted by participants as a result of the program. Free 

ridership was determined by dividing the total survey responses by the positive responses to the 

questions "Had you planned on upgrading the heat pump before you heard about the program?" and 

"Would you have installed upgraded the heat pump if the program was not available?" From the 

survey responses, 49% of participants indicated they would have purchased the same home without the 

program and thus were classified as likely free riders in this program. No information on possible spillover 

effects was captured in the survey. 

The 2010 Residential Customer Survey showed that about 30% of the new mobile homes placed in KPC 

service territory in the past five years were not equipped with heat pumps. These figures include the 

effect of the increased heal pump saturation due to the program. Although heat puinps are in the 

majority of new mobile homes being sold in the KPC service area, there is still potential to continue 

influence the market. 
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Customer Satisfaction 
The participant follow-up survey showed that overall satisfaction with the Program was  very high, with 

92% of the  survey respondents indicating they were very satisfied (56%) or satisfied (36%) with the 

program overall, and 95% indicating they were very satisfied (62%) or satisfied (33%) with the mobile 
home  dealer. Only o n e  person expressed dissatisfaction with the program ( the  other customers not 

classified a s  satisfied h a d  no opinion), a n d  from the comments received that dissatisfaction appeared 

to be related to some color issues with some panels a n d  improperly stretched carpet, items that h a d  no 

relation to KPC's program itself. 
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The evaluation began with an engineering estimate analysis of the implementation data collected by 

KPC. The engineering estimates were used to develop gross measure savings without post-consumption 

data or a billing analysis. A billing analysis was not performed because no pre-implemenfation billing 

data is available. To effectively capture the change in usage patterns, the evaluation needs both pre- 

and post-billing data. Implementation data was utilized to determine frequencies of installed measures 

as well as many values needed to calculate engineering estimates of measure savings. For Net-To- 

Gross calculations, survey results provided a basis for net savings estimates. 

In order to capture accurate per-participant savings numbers, the list of applicable customers must first 

be validated. Once a valid set of customers was determined, the next step was to use the engineering 

estimaie uiy- Ilii WYCC !-!est Pl l rnpq ! A w e  ndix - Impact Methods and Assumptions) to 

determine an average per-participant energy, summer peak, and winter peak savings value. To 
calculate annualized energy savings, an average per-measure savings must be determined based on 

the heating and cooling savings from the increased efficiency of the heat pump. Heating savings are 

determined by the inverse difference of the Heating Seasonal Performance Factors (HSPF) between the 

baseline heat pump and the increased efficiency heat pump. Cooling savings are determined by the 

inverse difference of the Seasonal Energy Efficiency Rating (SEER) between the baseline and upgraded 

heat pumps. Each savings value is scaled based on the size of the heat pump by tonnage or British 

Thermal Unit Hours (BtuH) to determine the per-participant, per-year usage. The per-participant savings 

value is the “Gross” savings. To determine the “Net” savings, the gross savings number is multiplied by 

one minus the free ridership percentage and one plus the spillover percentage. Because the MHNC 

program is a market transformation program, we expect the free ridership to increase every year, as the 

dealers begin to offer fewer alternatives to the heat pump. At the previous evaluation, free ridership 

was found to be 17% of participation. This iteration of the evaluation, the free ridership increased to 

31 %, as expected. To complete the savings calculation, transmission and distribution losses are 

accounted for, so that numbers can be presented at a level equivalent to generation. Going forward, 

fhe per-participant assumptions for estimating savings should be as follows 

2009 and 20 I0 Average Net Per-Participant Savings 

I Per-Participant Savings I 1,681 0.455 0.101 I 

For 2009, KPC had goals of upgrading 185 customers with higher efficiency heat pumps and saving KPC 

customers 318 MWh, 107 kW in winter peak demand and 130 kW in summer peak demand savings. The 

program was able to upgrade 208 participants, and produce net annualized total program savings of 
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350 MWh of energy savings, including transmission and distribution losses, persistence, and free ridership. 

The net annualized winter peak demand reductions were 51 kW and the net annualized summer peal: 

demand reductions were 95 kW. KPC met 112% of the participant target, 110% of the energy target, 

47% of the winter demand target, and 73% of the summer demand target. 

For 2010, KPC had goals of upgrading 170 customers with higher efficiency heat pumps and saving KPC 

customers 293 MWh, 99 IcW in winter peak demand and 119 kW in surniner peak demand savings. The 

program was able to upgrade 204 participants, and produce net annualized total prograin savings of 

343 MWh of energy savings, including transmission and distribution losses, persistence, and free ridership. 

The net annualized winter peak demand reductions were 50 kW and the net annualized summer peak 

demand reductions were 93 kW. KPC met 120% of the participant target, 1 17% of the energy target, 

50% of the winter demand target, and 78% of the summer demand target. 

For the years 2009 and 2010 of the MHNC program, KPC was able to upgrade 412 customers, producing 

net annualized program savings of 692 MWh of energy savings, 10 kW in winter demand and 188 kW in 

summer demand peak reductions. As a whole, KPC was able to meet 1 1  6% of the participant target, 

1 13% of the energy target, 49% of the winter demand target, and 75% of the summer demand target. 

Participation and annual energy savings numbers were near the expected goals; however, the summer 

and winter demand savings were lower than expec,ted. The reasons for lower numbers are two-fold. 

First, unavailable information in the data collected led to inaccurate estimates. The Air Source Heat 

Pump algorithm requires EER fo accurately estimate demand savings. Because EER was not available, 

SEER and HSPF had to be used, which can undervalue demand savings. Second, the participant survey 

results showed that free ridership was higher than the previous evaluation. However, increased free 

ridership is expected in market transformation programs. 
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Impact Results 

Ex-Ani'e Ex - Posf Category Goal 

The four key statistics used in an impact evaluation - number of participants, energy savings, summer 

Percent of 
Goal 

peak demand reduction, winter peak demand reduction - are shown below. Iixluded in the table are 

the program goals, the ex-ante savings, and the ex-post savings. Ex-ante savings are forecasted 

savings as reported by the program staff during the program's implementation. Ex-post savings are 

estimated savings as determined by the impact evaluation and reported in the evaluation report. 

2009 
r arr icipur I i 
Energy (MWh) 
Summer Demand (kW) 
Winter Demand (kW) 
201(9 
Participants 
Energy (MWh) 
Summer Demand (kW) 
Winter Demand (kW) 
Total 
Participants 
Energy (MWh) 

- 
-~ 

Summer Demand (kW) 
Winter Demand (kW) 

lmpacf Evaluation Results b y  Year 

1 R q  " 708 208 112% 
318 358 350 110% 
130 146 95 73% 
107 121 51 47% 

170 204 204 120% 
293 35 1 343 117% 
119 143 93 78% 
99 119 50 50% 

3.55 41 2 41 2 116% 
61 1 709 692 113% 
249 288 188 75% 
206 239 101 49% 
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AEP uses a cost effectiveness framework based on the 2002 California Standard Practice Manual: 

Economic Analysis for Demand-Side Programs and Projech. Four benefit cost tests were used as 

defined in the California Standard Practice Manual: Participant test (PCT), Ratepayer Impact Measure 

test (RIM), Total Resource Cost test (TRC), and the Program Administrator Cost test (PACT). In addition to 

the tests, costs of conserved energy will be calculated from the utility perspective. Within this 

framework, total program benefits are compared to total program costs. Program benefits are defined 

as the expected kWh/kW saving attributed to the program. These kWh/kW savings are then multiplied 

by  the Company's most recently filed long-run incremental cost (value of avoided generation, 

transmission, distribution, line losses). The benefits can be expected to accrue over the life of the 

measure. The dollar value of these benefits may vary over time, reflecting changes in the cost of 
alternative supply sources ana expecied i-n. 'Z2s-h the nrogr am include all costs 

contributing to the realization of prograin benefits, regardless of who incurs the cost. Traditionally, 

included in the program costs are all labor costs, rniscellaneous materials and expenses, Company paid 

rebates, promotional expenditures and any participant expenditures exceeding the Company rebate. 

For purposes of reporting and cost recovery in Kentucky, only costs incremental to the Company after 

beginning the program offerings are included in the costs. Employee labor costs are not included for 

recovery purposes, unless new labor was utilized incrementally and specifically for DSM program 

implementation. 

The expenditure goal for 2009 in the Collaborative Report was $101,750 for 185 participants. The total 

program costs as filed were $104,700 of which $95,000 were listed as incentives for 208 participants. 

However, these costs do not inCllJde the unrecoverable administrative costs from I<PC staff and AEPSC 

staff. An estimated $7,000 was included under administration to account for unrecoverable costs, 

bringing the total to $1 11,700 in actual costs related to fhe program. The expenditure goal for 2010 in 

the Collaborative Report was $93,500 for 170 participants. The total filed program costs were $1 27,200, 

of which $1 15,500 were incentives for- 204 participants. To account for unrecoverable admin costs and 

the costs from the 2010 evaluation of 2009 activity, another $7,000 and $10,000 were added to ac,count 

for adinin and evaluation costs respectively. The costs per-participant was also higher in each year 

(not including admin). The estimated cost per participant in the Collaborative Report was $550, and 

the actual costs per-participant was $563. 

DSMore, an industry standard energy efficiency analysis software package, was utilized to perform the 

cost-benefit analysis tests froin the California Standard Practice Manual. While costs as reported 

contain only the costs recoverable under the KPC DSM rider, the cost-benefit analysis attempted to 

account for all costs related to prograin implementation and evaluation. Therefore an estimate of the 
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value of KPC and AEP Service Corporation (AEPSC) staff time utilized to implement and evaluate the 

program was added to the reported costs. The below table shows the breakdown by category of the 

costs used in the analysis. 

Program Costs by Year and Type 

Goals were reported as total amounts respective to the winter peak only, however, both summer and 

winter peak comparisons were used in the analysis - summer to account for KPC being in the AEP 

generation pool that experiences summer peaking conditions, and winter to account for KPC’s 

maximum sysretri -te~. 

The results for the benefit/cost tests show that the program was cost-effective froin Participant, Program 

Administrator, and Total Resource perspectives, although each ratio underperforined compared to 

projections in the prograin filing. The expected Total Resource Cost ratio was 3.66, Participant Cost ratio 

was 3.46, Ratepayer Impact Measure ratio was 2.59, and Program Administrator Cost ratio was 3.75. 

Contributing factors for the decline include an increase in free ridership, higher cost per participant, and 

unaccounted for participants due to lack of data. 

2009 arid 2010 Summer Peak Cost Effecfiveness Analysis 

Ratepayer Impact Measure (RIM) 

2009 and 20 I O  Winter Peak Cost Effectiveness Analysis 

$ 287,998 $ 470,462 $ 182,464 

$ 519,667 $ 715,102 $ 195,435 
$ (304,310) $ 470,462 $ 774,772 

.. 

Total Resource Cost (TRC) 
Rafepayer Impact Measure (RIM) 

- 

$ 182,464 
$ 774,772 
$ 195,435 
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The goal of a prospective analysis is to determine if, based on the current evaluation, there will be any 

changes to the cost effectiveness of the program in future years. Any number of a multitude of factors 

may change the cost effectiveness, incloding but not limited to: changes in technology, increases in 

efficiency, saturation of a measure in the market, reduction of market potential due to economic 

factors, or changes in standards, codes, and baselines. 

Total Resource Cost (TRC) 
Ratepayer Impact Measure (RIM) 
Participant Cost (PCT) 

To prospectively analyze the MHNC program, results from the current evaluation were used as the 

starting point for the cost-benefit analysis. Future savings values were discounted due to the nature of 

the program being a market transformation program. A higher free ridership value was included in the 

PIP An% However, the lower annualized energy savings due to increased 

free ridership is offset by an increase in the cost of avoided energy in future years. 

2.64 $ 385,433 $ 620,754 $ 235,321 
0.60 $ (41 7,170) $ 620,754 $ 1,037,924 
3.84 $ 754,954 $ 1,020,639 $ 265,685 

Due to the closeness of the 2009 and 2010 cost benefit analysis, only the winter peak cost benefit 

an a lysis 

20 1 2-20 

20 12-20 

was run. 

4 is expected to be cost effective. 

The results of the prospective analysis show that continuation of the program into 

4 Winfer Peak Cost Effectiveness Analysis 

ko7Ein Administrator Cost (PACT) I 1.78 I $ 272,254 I $ 620,754 I $ 348,500 I 
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The following recommendations are based solely on the expert opinions of the EE/DR Analytics team in 

regards to future years of the MHNC program. 

1) Results of the prospective analysis show that continuation of the program into 2012-2014 is 

expected to be cost effective. It is our recommendation that this program be continued. 

2) Greater scrutiny shoold be applied to data collection and tracking. Every customer list should 

have at a minimum, the customer's utility bill account number in the same format as it is stored in 

the CIS, the install date of the measure (handout date), and the HSPF, SEER, EER, and BtuH for 

both the installed measure, and the baseline measure. It is best practices to always include 

what measures were installed, and what measures would have been there had the program not 

been in place. 

3) Future costs should be captured in a inore organized ana d-,c:. Ex-m 

should have i ts  own accounting area (project ID), separate from other KPC business. Within 

each project, there should be a consistent set of cost descriptions for each program to account 

for utility admin, implementation adinin, materials, marketing, incentives, and evaluation. 

4) On-going program management should be handled by KPC staff, incloding tracking of 

customer participation and estimated ex-ante savings. 

5) KPC staff labor time spent on the Program should be captured so that the true total cost of 

delivering the program can be [. mown. 

6) Prograin participants should be surveyed shortly after the rebate is processed. 

7) KPC should gather information from the dealers about customers that were interested in the 

program but declined to participate. Using that information, KPC should then sample the 

customer list and perform a non-participant survey to find any reasons for non-participation. 
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IV. Vermont Energy Investment Corporation. State of Ohio Enersv Efficiency Technical Reference 
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X .  Kentucky Power DSM Collaborative Report. Januaty 1,2009 to December 31,2009. 

X I .  Kentucky Power DSM Collaborative Report. January 1, 2010 to December 31, 2010. 
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Impact Methods 
For the purposes of this evaluation, impacts were based on an annualized incremental savings method. 

An annualized incremental savings is equivalent to what a custonier would save in the first year of the 

ineasvre installation, assuming the measure was installed on January lS' of that year. That savings was 

applied for each year of the measure's life. A calculated energy savings is the savings fhat is expected 

over the life of the measure, from the date the customer received/installed the measure, to the 

completion of the measure's expected life. The calculated measure is used to determine Net Loss 

th nngJvses meak to the efficacy of the measure in both the initial expected impact from an 

average installation and also the long-term savings from the specific installations. 

Tech n 01 0 g y Descriptio M 
A heat pump is a high efficiency year-round heating and cooling system operating entirely on 

electricity. The system is called a heat pump because it pumps or moves heat from one area to 

another. The basic components of a heat pump are a compressor; circulating fluid (refrigerant); and 

two heat exchangers, one outside and one inside. In winter, heat in extracted from cold outdoor air 

even when the temperature is well below freezing. The heat is absorbed by the refrigerant, and then is 

pumped through the compressor to the indoor coil [heat exchanger) where the refrigerant releases its 

heat to the indoor air. Since there is less heat available at low outdoor temperatures, the heat pump 

system includes a supplemental resistanc-e heater that automatically provides additional heat when the 

outdoor air temperature is too low for the heat pump c-otnpressor to supply the home's total heating 

demand. In the summer, the heat is absorbed by the refrigerant in the indoor coil from the circulating 

indoor air. The heat-laden refrigerant from the indoor coil is pumped to the outdoor coil where the heat 

is transferred to the outdoor air. The heat pump system is the most efficient way to heat and cool 

electrically. The most significant energy savings are obtained during the heating season since it utilizes 

the "free" heat that already exists in the outdoor air. The heat pump energy efficiency is determined by 

the seasonal energy efficiency ratio (SEER) for summer and the heating seasonal performance factor 

(HSPF) for winter. 
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AI g orit h rn s 

k W h  Energy Savings 
kW Demand Savings 
FI !-Ipnnl 

FLHheot 

BtuH 
SEERboSe 
SEERee 
HSPFbase 
HSPFee 
EERbase 

EERee 

CF Coincidence Factor 

Full Load Cooling Hours by closest weather related large 
city 
F ~ l l  Load Heating Hours by closest weather related large 
city 
Size of equipment in British Thermal Unit Hours 
SEER efficiency of baseline unit 
SEER efficiency of installed unit 
Heating Season Performance Factor for baseline unit 
Heating Season Performance Factor for installed unit 
EER efficiency of baseline unit 
EER efficiency of installed unit 

Terms 
I Term I Description 

Validation Rules 

2. Customer's account must have been active prior to the measure being received until the date of 
the analysis (or the end of the measure's expected life). 

3. Measure must have been installed during the program's implementation period (for this program, 
I 2009-20 1 0). 

Assu m ~t ions 
Proaram Start January 15+, 2009 
Program End December 315',2010 
Free Ridership 31 % 

Energy Losses (whole year) 8.7% 
Demand Losses (at peak) 10.8% 
Measure's expected life in 15 
years 
Fully Loaded Cooling Hours 1,150 
Fully Loaded Heating Hours 1,975 
Suininer Coincidence Factor 0.7 
Winter Coincidence Factor 0.5 

Spillover 0% 
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Exhibit 1 - Fact Sheet 

Call  our Customer Solution Center at 1800-572-1 11'3 or 
,;l>rlta c.1 3 particip ating manufactured home d ea1 e i 
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34 Y O  

YES Don't Know No 

Yes 

3 8 '/o 

__- 
No 

3% 

! 
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1 

Don't Know 
1 



Y 

YES N O  

afisfied are You nstal lled 

62% 

1 

Neither Satisfied nor Dissatisfied Satisfied Very Satisfied 
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? 

56% 

36% 

Dissatisfied Neither Satisfied 
nor Dissatisfied 

Satisfied Very Satisfied Don't Know 
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A 8: e Homes, line. BadteP'S Mobile MQoPaGS Best BUY &9Qmes 
P 0 Box 331 
Flemingsburg, ICY 41041 

7641 US 321 South 
Hager Hill, ICY 41 222 

P. 0. Box 2707 
Pikeville, KY 41 502 

BiLJ@gUaS5 S " s k  k!Q!TIe SkaOWCClSC BrQWn'5 Mobile By-PaSS n/\Obile nlomes 
P 0 Box 223 
Banner, KY 41603 

P. 0. Box 476 
765 North Carol Malone Blvd 
Grayson, KY 41 143 

1595 Maysville Rd 
Flemingsburg, KY 41041 

P. 0. Box 348 
Flemingsburg, I<Y 41041-0348 

Claybi"l WoiTi@s 
9 17 Morton Blvd. 
Hazard, ICY 41 702 

DQyle Mob116 !domes 
ICY 1 1  North, Maysville Rd 
Flemingsburg, K Y  41041 

EdgeWood Homes 
1530 US Highway 25 E 
Middlesboro, ICY 40965 

George NumFlee'i Homes 
PO Box 189 
London, KY 40743 

GreenU[3 HQB.p-eC3 Scll!C?S 

499 Si-. Rt. 503 
Greenup, I<Y 41 144 

!-Byeion Sales 6% Rentals, eec 
P. 0. Box 203 
Ivel, ICY 41 642 

1UV C-lomos 
P. 0. Box 105 
4840 S CIS 23 
Ivel, K Y  41 642 

Harold, ICY 41 635 

CEaflQPa !3=10&87eS 
10409 Orby Cantrell Hwy 
Pound, VA 24279 

Dream C-lomes Mobile Home 
Sales 
580 C. W. Stevens Blvd. 
Grayson, K Y  41 143 

F!@@6WoOd i4'r"ome CGsPkr 
208 Kentucky Ave. 
Norton, VA 24273 

Glenn's Finer Homes 
61 5 Kentucky Avenue 
Norton, VA 24273 

Home Show ~ 6 :  Ashland 
131 35 State Route 180 
Ashland, ICY 41 102 

~Q~~~~~~ k!Qm@s, IrrSC. 
775 Mountain Purkwuy Spur 
Campfon, ICY 41301 

Grayson, KY 41 143 

Doug Bs;WSoPa Mobile HQD'?@S 
745 Mt. Sterling Rd 
Flemingsburg, I<Y 41041 

Dream Mobile Womes he.  
P. 0. Box 360 
331 Fitz Gilbert Rd 
Hazurd, KY 41 701 

&E@dOkl'2 b!OEHX3 

13 1 2 1 Slone Court 
Ashland, KY 41 102 

Grga.y$CJ%I hAQbik2 &slOmeS, !ne. 
P. 0. Box 8 
1090 N State Hwy 7 
Grayson, KY 41 143 

Edorizon Homes 
P. 0. Box 437 
51 15 Kent .Junction Rd 
Norton, VA 24273 

bc1e:eside !+mes, enc. 
42 .Jetfs Drive 
.Juckson, K Y  41339 

0 a kwo 0 d c-e 0 671 e s 
P. 0. Box 897 
24 Loftis Tipple Rd 
Belfry, KY 4 1 5 14 
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8 cd k WeP 63 d i-3 0 iTb eS 
17151 Highway 23 
Louisa, K Y  4 1230 

Premium Homes 
P. 0. Box 2404 
Middlesboro, KY 40965 

sborne kbbik? Homes Paradise AAobiUs 6=!01was 
1464 Hwy 15 North 
Jackson, KY 41339 

41 Piney Point Way 
lllysses, ICY 41 264 

Rainbow Homes The kllOlTii.se Show Qf bXboWirSVik' 

P. 0. Drawer 232 
Paintsville, I<Y 41 240 

5898 Route 60 East 
Barboursville, WV 2.5504 
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The EE/DR Aiialytics team consists of members of various groups in the corporate office who collaborate 

using their Utility industry and DSM indristiy experiences to provide robust EMBV analyses. 

Load Research 

Wade M. Clcsgge'r;; Alan Graves Joseph Chambers 
EEIDR C oordina for Supervisor Load Research Contractor 
61 4-947-91 76 c-ell 61 4-71 6-331 6 phone 61 4-71 6-3372 phone 

6 1 4-7 1 6-3388 fax 
om 

6 1 4.-7 1 6-3388 fax 

wmcIaggett@aep.com 

EE and Consumer Programs 

Fred "Donny" Nichok Kevin V a s  
Manager Consumer Programs EEIDR Coordinator 
540-798-8605 cell 
61 4-71 6-401 3 phone 
61 4-71 6-1 605 fax 
f d nic h 01s @a e p . c om 

6 1 4-27 1 - 1 747 cell 
614-716-1444 phone 
6 14-7 16-1 605 fax 
kivass@aep.corn_ 

David Tabala Pawl I-liriaicek Brad Berson 
Manager Marketing M arke ting Analys i Marketing Analys i 
540-579-2264 cell 61 4-7 1 6-2953 phone 61 4-71 6-2445 phone 
6 14-7 1 6-4004 phone 6 14-71 6-1 4 14 fax 61 4-71 6-1 605 lax 
614-716-1605 lax pihrnicek@aep.com bsberson@aep.com 

dwt a b a t a @a e p .co ti7 
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Exe cueve ~~~~~~~~~ 

The Kentucky Power Company (KPC) Modified Energy Fitness (MEF) program is designed to promote 

conservation and efficient use of electricity by improving the "energy fitness" oT electrically heated 

residences. This report provides the evaluation results for the 2009 and 2010 program years, and a 

prospeciive analysis for the years 201 2-201 4. 

Program Adiiiinistraior Cost (PACT) 
Totul Resource Cost (TRC) 
Ra tepuyer li-npacl Measure [ R I M )  
Participant Cost (PCT) 

The evaluation consisted of an impact analysis, market effects and process evaluafion, and a cost- 

benefit analysis for the program participants in years 2009 and 2010. The prospective analysis used the 

evaluation results to forecast the effecliveness of the program in 201 2-201 4 with respect to KPC's wiiiter 

peal:. For 2009 and 2010, the impact analysis showed ihat the MEF program weatherized 2,001 homes, 

providing 1,304 hIWh of net annualized energy savings, and 480 kW of winter peal: demand reductions. 

Load growth in the arnoiint of 60 kW occurred in the summer, mod likely due l o  snap back. The process 

evaluation concluded Hiat the promotion and delively processes were etlectlve but can 1363 improved 

greatly to targel homes ihat are inore suited for weaflierization. 

1.07 
1.37 
0.55 
N/A 

Based on the results of the evaluation, ,the MEF program was cosf-effective for only one of the cosi-- 

benefit tests used in the California Standard Practice Manual, and only at winter peal:. In addition, the 

prospective analysis of tlie progrorn for 201 2-201 4. predicts the program could be cost-effective. It is 

recorninended to extend 'the pi-oyrain beyond 201 1 ,  for one .to two years, and have CI new impact 

analysis coinpleiied which will ensure the billing unalysis models were noi underspecified. A positive 

recommendai-ion for program continuation is predicated if t he  iiext impact analysis includes detailed 

deiiiograpliic data for all I<PC residential cusloiners and positive c.ost-beiiefif test results for at least 

three of the winter cost-benefit tests. Below are the cost-benefii resvli-s for the program. 

2009-20 10 Cost-Benefit Evaluation Resuik 

Program Administrator Cost (PACT) 
Totul Resource Cosi (TRC) 
Ratepayer linpad Measure (RIM) 

- 

20 12-20 14 Cost-Benefif Prospeclive Results 
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PLFO gra mi D e s c ji- i p ti 0 IlB. 
IKentucky Power Company inanages a suite of energy efficiency programs to provide customers with 

assistance in reducing electric bills and to meet corporate energy efficiency goals. The Kentucky 

Modified Energy Fiiness program was developed with the assistance of the Kentucky Power Company 

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

Commission (PSC) on September 24,2002 (Case No. 2002-00304) to help ineel Kentucky Power's goals. 

Since 2003, the MEF program has provided services to thousands of customers. Under the terms of the 

contract wil h i he implementation contractor, Honeywell International, I<PC pays for in-home audits and 

weatheriza lion services lor IKPC all-electric customers. MEFP was developed to promote conservation 

and efficient use of electricity by improving the "energy fitness" of electrically heated residences. The 

major goals of the program are: 

1 ) Reduce customer usage of electricity for space heating 

2) Reduce customer usage of eleciricity for water heating 

3) Encoclrage custoiners to use energy efficient measures 

4) Increase customer service and satisfaction 

5) Educate customers on using high efficiency measures 

6) Reduce the Company's long-range peak demand. 

To achieve the MEFP goals the program is offered to residential customers in the I<PC service territory 

who have an electric heating system and an elec.tric water heater who have a minimum average 

monthly usage of at leasf 1,000 IkWh. 

Iioneywell promoted the MEFP through a direct mail brochure on IKPC letterhead, whkh describes the 

program by explaining all of the services provided, and that Honeywell will contact the customer 

directly and arrange a time for the aridii at the customer's residence. Customers are iargetecl by zip 

code. 
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summay 
The Prograin has been in place for many years, and therefore a detailed review of the basic program 

processes was deemed unnecessary. Rather, the primary concern related to the process and market 

evaluation was whether the program continues to effectively save energy. The 201 1 survey of 

participants indicated thal 27% of participants would likely have purc,hased similar energy efficiency 

measures without the program. Most promotions were handled by Honeywell, and the method 

employed was effeciive. The deliveiy mechanism is effective, though could use improvement. 

Customer satisfaction was very high. 

ess 
KPC has traditionally promoted the program solely through Honeywell. Recently, IKPC staff updated the 

Kentucky Power website and created a program fact sheet to help with promotion. Participation results 

were near KPC's expected goals, so it is  assumed the promotional work done is effective. 

Debiveuy Pflechozrnfsm 
Honeywell is responsible for implementing the MEF program, performing on-site audits, providing the 

custoiner a report from the audit, and performing measure installations at the customer's home. 

Honeywell provided IKPC with customer installation reports once per month. KPC staff monitors 

participant and expenditire reports monthly, and pays iiwoices to Honeywell. Audils were performed 

by IKPC staff to verify the measures were installed and align with invoices from Honeywell. I<PC 

personnel perform a quarierly audi! to inspect installation of measures. Honeywell only uiilized two (2) 

crews for iinpleinentation of the program until rec.ently when a third crew was added, which led to a 

geographic concentration of the installations. This may lead to some over or under esiiination of the 

impact analysis due to the homogenization of the participating customers. Honeywell also surveyed 

IKPC management to ascertain their performance with the program. F o ~ ~ o w - o ~  meetings were 

conducted with Honeywell and KPC personnel to evaluate survey I esults and rec.ommendations for 

improvement. 

This evaluation was fhe second consecutive evaluation $0 find that the billing analysis did not support 

the validity of previous energy savings values used. The root cause of the disagreement appears to be 

the same as the previous evaluation indicated, mainly, that .the mechanism for choosing participants is 

selecting homes -10 weatherize that do not ex.tract the most savings from the measures installed. The 

median age of the homes weafherized was 12 years; with 25% of the homes being 6 years or younger at 
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the 1-ime of installation. The following chart shows a detailed histogram of the age of the homes, 

indicating .that many homes weatherized were newer homes. 

Histogram of Home Age at Time of Installation 

Distribution of AgeAtlnstallation 
,1504 

0 10 I 5  20 25 30 35 45 

AgeAtliistallatioii 

Data 7!3racking 
As a whole, data collec.tion crnct trucking was performed adeqocrtely from Iioneywell's perspective. 

However, .the exchunge of data between Honeywell ancl AEP is very troublesome. The Honeywell data 

files are stored in an uniiqua.led file format and do no'i align with any of AEP's common solution 

plalforms. If i-loneywell wishes lo transfer !he datu using clbase, its curreni format (a normalized 

database siiowfluke-schema), then tiiey musf -i-ransfer the datu to u tool approved by AEP, suc.11 as SAS, 

I\Aic.rosofl Access, Oracle, SOL Server, or D82. If they cannoi provide the data in one of those formats, 

the11 .the data must be de-nori-ilalized into a star-schema and provided in a spreadsheet or CSV file. 

Sporadic pieces 0.F clcria were missing -that are required to prodoc.e engineering estimates. 

Discrepancies i i i  .lhe par-icipaiioti 8racking spreadsheet led to underestimating demand savings by 6 1 % 

in Colluboru.iive repork. This was most likely due to not Iiaving up-.io-clcite summer and winter demaiicl 

pel- pctrticipunt savings numbers from -iIie last -iwo evaluations. Even without up-.lo-da.l-e estimates, the 

sprecidshee.i- chose an older, ancl lower, per pur-lic.ipcrn.t estimate which led to underreporiing of 2009 
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summer program kW savings by 21 kW and winter demand savings by 103 kW. Demand savings from 

2010 were reported correctly. 

hwee Riders and ~ ~ i l l U O V ~ ~  
A free rider is a participant who installed energy efficiency measures had they noi participated in the 

Program. Spillover refers to additional energy efficiency measures adopted by participaiiis as a result 

of the program. Free ridership was determined by dividing the total survey responses by the positive 

responses to the questions "Had you planned on installing any weai herization measures before you 

heard about the program?" and "Would you have installed weatherization measures if the program was 

not available?" From the survey responses, 27% of participants indicaied they would have installed 

some measures without the program. No information on possible spillover effects was captured in the 

survey. 

Market Potemfall 
At this time, the market potential for weatherization appears good. Participation goals should continue 

at levels comparable to previous years. However, a larger inarkef potential could be found if program 

participants were not limited to customers with electric water heating. The majority of savings available 

to participants comes from other measures and participation should not be prohibited. In addition, 

inore time and effort should be spent to ensure that customers that are marketed to would actually 

benefit from the weatlieriza.1-ion. More emphasis should be plac.ed on weatherizing older homes, or 

manufactured and mobile homes. 

CElsCOmer Satisfaction 
The participant follow-up survey showed that overall satisfaction with i-he Program was very high, with 

85% of the survey respondents indicating they were very satisfied (33%) or satisfied (52%) with i-he 

program. From the commen.ts 

received the source of the dissatisfaction was i-he recent IKPC rate increase and an installer c.racking a 

door. 

One responden+ was very dissatisfied and .three were dissatisfied. 
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pact ~~~~~~~~~ 

Th? MEF evaluation consisted of a billing analysis coupled with engineering estimates of the 

iinpleinentation data collecied by KPC. The billing analysis was used to determine iiet savings by 

participant. The engineering estimates were used to develop gross ineasure savings by participant. 

Implementation data was utilized to determine frequencies of installed measures as well as inany values 

needed to calculate engineering estiinales of ineusure saviiigs. To effectively capture the change in 

usage [patterns, an evaluation iieeds both pre- and post-installation billing data. The per-participant 

billing anulysis savings are compared io the per-participani engineering estimates to determine an 

estiina ted Net-to-Gross ratio. In iheoiy, the billing analysis results should cuplure the free ridership and 

spillover behaviors of participant group. Those results are then compared to the survey results io  see if 

the free ridership and spillover questions asked corroborate the analysis. Furiher details of the billing 

analysis and engineering estimates can be found in the appendixes. 

In order to c.apture accurate per-pailicipant savings numbers, the list of applicable customers must first 

be validated. Once a valid set of cusiorners was determinecl, the next step was to perfot-in a hilling 

analysis and create engineering estimates using the algorithm for installed measures (Appendix - 

En g i n e e ri n g Est i in cn t es ) .io de t e rim i n e an aver age p e I_- p u r t ic i p a nt en erg y , s u iii mer peak , a i i  d w i iite r 

peal: savings value. To coinplete the saviiigs calc,ulatioii, transmission cind distribution losses are 

acc.oonfed For, so ihut numbers cain be presented at a level equivalent to generatioin. Going foiwarcl, 

the per-participant assuinptions for estiinaiing savings are in the below table; .the billing analysis savings 

resulls should be used until such time as KPC has had an opportonity to reevaluate ilie prograin. 

2009 and 20 10 Averaqe Net Per-Parl-icipanf Savings 

~mp~lJ~~:z j&sw& 

For 2009, I<PC hac1 goals of weatherizing 800 Iioines and saving I<PC cusioimers 696 MWh, 127 k.\N in 

suniiner peal: demand, and 402 l:W in winter peuk demand. The program wecitherized 801 homes. The 

billing analysis showed i-hat {-he prograin produc.ecl net annualized total program energy savings of 522 

M\b/Ii, including ti’aiismission cmd distribution losses, persiskiic,e, and free ridership, net winter peal: 

deinancl reductions of 192 I N / ,  and CI net suininer peal: deincrnd increase of 24 I N .  

Foi- 201 0, KPC had goals oi: wea.therizing 1,200 homes and saving IKPC c.ustoi-ners 1,044 ibIV/h, 190 kV/ in 

suininer peak deinancl, aiid 603 k\N in winter peak clemaiicl. The program weatherized 1,200 hoines. 

The lbilliiig analysis showed tha’i the progratn prodr.ic.ed net aiiiioalizecl .fokil progi-am eiiergy savings of 
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782 MWh, including transmission and distribution losses, persistence, and free ridership, net winter peak 

demand reductions of 288 kW, and a net summer peak demaihd increase of 36 kW. 

26dF49 
Pari ic. i p an t s 
Energy (MWh) 
Summer Demand (kW) 
Winter Demand {kW/) 
2BIO 
Participants 
Energy (MWh) 
Suiminer Deinaincl (kW) 
N/in ter Demand ( I N )  
'i"dr-nl 

The summer demand growth shown in the billing analysis is most likely attributable to snap back. In 

instances where customers are living below their level of comfort, a potential for energy savings will not 

result in realized energy savings but will instead produce an increase in energy usage so that the 

custoiiier can live doser to their desired comfort level. As an example, if a customer W O U I ~  prefer a 

residence cooled to 74 degrees in the summer, but can only afford 76 degrees, when presented with 

monetaiy savings from a reduced bill will move their thermostat to 74 degrees, rather than retain their 

lower bills. 

800 80 1 80 1 100% 
696 69 7 522 75% 
127 127 (24) -19% 
402 402 192 48% 

1,200 1,200 1,200 100% 
1,044 1,044 782 75% 

190 190 (36) -19% 
603 603 288 48% 

The reasoning for t h e  lower energy and winter demand savings in respect to the expected goals was 

due to not having a comple.ied billing analysis in previous evaluations. Engineering estimates for most 

ineasures rely 01-1 averages calculated across the entire United States and in all types of struc,tures. The 

estimates can vaiy greatly from what actually occurs at the participant's home. Because of t h e  large 

variation, and reduction, i i i  annualized energy savings estimates, 20 c,ontrol groups were ran against the 

sample to ensure as IIICJC.~I uncertainty could be reduced. 

Impaci- Evuluoiion Resulis b y  Year for MEF Cosi.omers - Billing Analysis 

Prac. t i c e Mu n u a I : 

Econoinic Analysis ior Demand-Side Progrct~iis cincl Projec Is Four heneiii cos\ iests were used as 

defined in the Caliiol nia Standard Praciice Manual: Parlicipun! lest (PCT), Ralepayer Impact Measure 
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test (RIM), Total Resource Cost test (TRC), and tlie Program Administrator Cost test (PAC,T). Within this 

framework, total program benefits are coinpared to i-otal program costs. Progran? benefits are defined 

as tlie expected kWh/l<W saving attributed to the prograin. These kWli/kW savings are then inultipliecl 

by the Company's most recently filed long-run incremental cost (value of avoided generation, 

transmission, distribution, line losses). The benefits c.an be expeckd to accrue over the life of the 

measure. The dollar value of these benefits may vary over time, reflecting changes in the cost of 

alternative SCJPPIY sources and expected inflation. Costs associated with the program include all costs 

contributing to the realizafioii of prograin benefits, I-egardless of who incurs the cost. Traditionally, 

included in the program costs are all labor costs, miscellaneous mciterials and expenses, Compaiiy paid 

rebutes, promotional expenditures and any partic,ipani- expenditures exceeding the Company rebate. 

For purposes of reporting and cost recovery in Kentucky, only costs incremental to the Company after 

begiiininy the program offerings are included in tlie costs. Employee labor costs are not included for 

recovery purposes, unless new labor was utilized incrementally and specifically for DSM program 

imp le in en tat io i i  . 

The expenditure goai for 2009 in the Collaborative Report was $304,000 for 800 participants. The Mal 

prograin costs as filed were $302,864 of wI?icli $258,977 were listed as incentives for 997 participanfs. 

IHowever, these costs do not include the unrecoverable adniinistral-ive c.osts from KPC staff and AEPSC 

staff. An  estimated $7,500 was included under administration to crccouni- for unrecoverable costs, 

bringing ilie total to $310,364 in ac.i-ua1 cosi-s related to the progimi. The expendihre goal for 2010 in 

the Collaborative Report was $480,000 for 1,200 participants. The Iota1 filed program cosis were 

$418,693, of which $358,022 were inceiitives for 1,198 participarits. To account for unrecoverable adinin 

costs and the costs froin the 201 1 evaluation, anoi-lier $7,500 was inc,ludecl for 2010 and 520,000 was 

added in 201 1 to accouiii for adinin and evaluai-ion costs respectively. 

DSMore, an industry standard energy efficiency analysis software package, was utilized to perioi-iii the 

cost-benefit analysis tests from the California Si-aiiclard Prcic,lice Manual. While costs us reported 

coiiiain only the costs recoverable under the KPC DSM rider, 11ie cost-benefit uncilysis all-empted to 

accouii.t for all costs related 1-0 program ii7ipietneii-l-a.i.iol? uiicl evaluation. Therefore uii esi-imate 0-i- the 

value of I<PC, and AEP Service Corporafioii (AEPSC) s-tafi .time u-I-ilizecl to iinplei7ien.I and evaluate .the 

program was added io  the reported costs. The below table shows .the breakdown by category of .the 

costs used in the analysis. 

Pi-oqrarn Costs by Year arid Type 

$7,500 $60,671 $356,022 
201 1 $- $- 
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Goals were reported as total amounts respec.tive to the winter peak only, however, bofh summer and 

winter peak c.ompal-isons were used in 1-he analysis - summer to account for KPC being in the AEP 

generation pool that experiences summer peaking conditions, and winter to account for IKPC's 

maximum system load that occurs in the winfer. Results were lower than expected, and disconcerting. 

It is expected that prospective benefit cosf ratios for some programs will be overestimated, sometimes 

wildly, due to the sunny disposition and uncertain nature of market potential studies, however previous 

results were higher due to using engineering estimates instead of a billing unalysis to determine energy 

savings. Because of 1-he lower I?lJmberS, 20 control groups were run and compared to ensure 

uncertainty in the inodel was reduced as much as possible. 117 addition, all customers that had usage 

levels outside of the 95% confidence level were discarded as potential outliers. 

>.: r r G-~? ;? ,::.r . $,-w 1: 
Program Administrator Cost (PACT) 0.62 $ (271,063) 
Toiul Resource Cost (TRC) 0.80 a? ( 1  14,192) 

2a;io k!pf,; 

Raiepayer linpcict Measvie (RIM) 0.32 .$ (970,509) 
Parl-icipant Cos1 (PCT) N/A .R 1,374,458 

Program goals were to have a Program Administrator Cos1 (PACT) ratio of 3.37, a Total Resource Cosi 

(TRC) ratio of 3.37, and a Ratepayer lmpac,t Measure (RIM) ratio of 1.43. Due to no c.osts being borne 

by the participants, the Participanl Cost (PCT) ratio of is not wpplicable. The results of the billing anulysis 

show that ihe program was only cosi effective for the TRC test at winter peak. 

P V  Gcb7Pfi;s !.?,/ ty:q?).: 

8 450,187 :p 724,250 
$ 450,187 4 564,379 

1 -  

$ 450,187 $ 1,420,696 
8 1,274,458 S -- 

2009 ancl20 10 Summer Peak Cos; Effectiveness Analysis 

." :,,!ir&..s ;>::,-!:: .. ! . I .  7 

Total Resource Cosi (TRC) 1.15 
Ratepayer 11-npac i ,Measure (RIM) O./! 6 

Program Administrciior Cost (PACT) 0.90 

Puriicincinl Cost (PCT) N / A  

; \ I  ;si/ ;:,.,; , i-#.-.... %<'?.\ .c?fiis t.;.:,/ 4:ns;:; 

!$ 84,998 $ 649.377 $ 564,373 
5 (771,319) $ 649,377 .$ 1,420,696 

?> (74,873) $ 649,377 $ 724,250 

.'$ 1,27:4,458 S 1,774,458 .% 

2009 and 20 10 Winter Peak Cost Effectiveness Analysis 
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ective AnaEysiis 
The goal of a prospective analysis is  to determine if, based on the current evaluation, [here will be any 

changes to the cosi effectiveness of the program in future years. Any number of a inultitude of factors 

may change the cost effeciiveness, including but inot limited to: changes in technology, increases in 

efficiency, saturation of a measure in the market, reduction of market potential due to ec.onomic 

factors, or changes in standards, codes, and baselines. 

To prospectively analyze ihe MEF program, results froin ihe current evaluation were used as the slariing 

point for- the cosi-benefii analysis. The results were expected to be higher due to an increase in the cosi 

of avoided energy in future years. Due to KPC being a wiinter peaking utiliiy, only the winter peal: cost 

benefit analysis was run. Results for the program are presenled for boih the billing analysis and the 

bc: C2;’ST o m ? / F .  L .!. II.. . .  
-1 1 1  le iJirtn ly C A W ,  I1 I C :  

for any of the appkable tests in 201 2-201 4. 

20 12-20 14 Winter Peal: Cost Effectiveness Analysis 

Tolcll Resource 
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~~~~~~~~~~~~~1~~ 
The following recommendations are based solely on the expert opinions of the EE/DR Analytics ieain in 

regards to future years of the MEF program. 

1 )  It is our recommendation that ihis program should he continoed for one to two years and an 

additional impact analysis and customer selection evaluation be completed. 

2) Demographic data froin Acxiom or an equivalent vendor is recommended for purc,hase 

representing all KPC customers in the AEP CIS so that accurate control grotips can he drawn for 

the proposed ii7ipac.i analysis. Current costs for the approximately 143,000 KPC residential 

customers are estimated at $12,000. 

3) I<PC should re-examine their participant selection methods. Too many customers in newer and 

well-sealed hotnes are being weatherized, spending funds that could be used on less efficient 

and older homes and gaining greater energy and demand savings. 

FUtLJre costs should be captured in a more organized and delineated manner. tach program 

should have its own accounting area (project ID), separate from other KPC business. Within 

each project, there should be a consistent set of cost descriptions for each prograin to account 

for utility admin, itnpleinentation admiii, materials, marketing, incentives, and evaluation. 

On-going program management and oversight should c.ontinue to be handled by KPC staff, 

including tracking of customer participation and estiinated ex-ante savings. 

!<PC staff labor time spent on the Program should be captured so that the true total cost of 

delivering the program c.an be known. 

I<PC should randomly survey a handful of participants to determine if the Honeywell c.rews are 

providing objective audit advice. Each participant should be surveyed twice, once for post- 

audi t/pre-installation, and again post-installation to determine if +he savings expected from the 

audit's recommendations are corroborated. 

IKPC staff should continue to perforin on-site installation audits for a small sample of participants. 

Honeywell and KPC staff should continue with scheduled program reviews and monthly 

conference calls to continue improving their working relationship. 

10) KPC should consider adding another employee fo help with in-the-field crudits, ride-along trips 

and other general work required with fhe MEF and other programs. 
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Impact ~ ~ t ~ ~ ~ ~ ~ ~ ~ y  
For the purposes of this evaluation, impacts were based on an annualized incremental savings method. 

An annualized incremental savings is equivalent to what a customer would save in the first year of the 

measure installation, assuming the measure was installed on January 1 s t  of that year. That savings was 

applied For each year of the measure's life. A calcxAated energy savings is the savings that is expected 

over the life of the measure, froin the date the customer received/installed the measure, to the 

completion of the measure's expected life. The calc.ulated measure is used to determine Net Loss 

Savings. Both analyses speak to the efficacy of the measure in both the initial expected impact from an 

average installation and also the long-term savings froin t h e  spdf ic  installations. 

Blr"Uling Anallysis 
Impad. evaluation consists of two stages, interim impact evaluation and full impact evaluation. 

Engineering estimates are used to develop measure savings without posl--coiisumption data. 

Implementation data is utilized to determine frequencies of installed measures as well as many values 

needed to calculate engineering estimates of measure savings. 

a billing analysis. This analysis utilizes relevant weather data and billing data with the statistical 

regression models to determine the savings impact of the program. A comparison of customers' hills 

before and after the implementation of the pi-ogram is used to determine changes in usage and 

demand that can he attributed to the program. In order to isolate the effects of the program from 

onassociated changes in consumption, a Partic.ipunt Group and a distind but similar Control Group is 

compared. The Control Group will not contain program partic.ipants, but i ts customers will be similar in 

consumption to the program participants. After defining these research groups, billing data is weather- 

inormalized to eliminate any effects due to weather differences before and after program 

implementation. Finally, regression models will be used to analyze the normalized data and provide 

savings values. 

The full impact evaluution consists of 

The firs1 step of the billing analysis is to create a valid participant lisi- from which to analyze. Each 

customer is checked to ensure that data existed for at least one year pre and post measure installation. 

Purtic.ipaiits were also required to have data for all of 2008 to develop a set of c.oinparison inetrics for 

druwing fhe c.oiitrol group. Any customers that did not have the requisite billing data, or were inactive 

at the time of analysis, were discarded from analysis. 

For 2009, the implemeintation data provided showed Ihu t 997 customers purticipated. 305 cos-iomers 

were inot fooncl in ihe AEP Customers Information System (CIS) a1 all. In all, 692 customers were 
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available for analysis. In 2010, after validation, 102 customers were not in the AEP CIS; leaving 1,096 

customers available for analysis. In total there were 1,788 cuslotners in ihe implei’nentatioii data that 

were valid for analysis. From those, more costomers were I-ejected if their average per month usage 

was below 1,000 kWh. 

After the participant list was created, u set of energy statistics wus developed to compare to the 

control group. For eac.h customer, an annual kWh, summer peak month kWh, and winter peal: month 

kWh (formulas below) were calculated using 2008 billing data. I<PC summer and winter peaks were 

pulled from the AEP Load Research system peal: data and applied to each custotner bill that 

contained that date, and was used to c.reate a summer and winter monthly energy value. 

Formula for determining comparison statistics between participant arid control group 

I~W~T,,,,,,,,, = 365 x & 
---l 

7. .I, 7 n:ll 
cM/h per - l5i11, - - L)llL 1,’ 
Dnys - per. - Bill, Days - per __Bill,,, 

I c y , ,  = 31x K . t l  P I  
- ft Wh __ per. - Bill 

Days __ per. - Bill 
kW5 =31x ‘ 

I 

After participant group selection is complete, the I<PC population is validated to provide a list of 

potential control group c.ustomei-s. The population is usually constrained by one or more of program 

class (residential, C&l, etc ...), building characteristics (single-family, mobile home, etc ...), fuel type (all 

electric, natural gas, etc ...), and income level (HEAP, non-HEAP, all). Customers are removed from 

consideration if they are not confinuously active from .January 1, 2008 until current. Af.ter the control 

population hus been validated, coinparison statistic-s are calculated using the above formulas. 

After the control population group hus been established, and both the control population’s and 

participant group’s comparison statistics have been calculated, the control population’s customers are 

comparecl to fhe participants to provide a baseline comparison. Each participant customer is 

matched .to all control population c.us.l-omers, and the top 150 most accurate matches are kept for 

further analysis. Ivlatcliiny is determined by calcula.ting a11 Absolute Relative Deviation (ARD) for the 

Annual ItWh, summer kWh, and winter kWIi coinparison statistics. The customers with the lowest 

combined ARD are kept for further validation. Due to the variance of the participant usage in the MEF 

program, many partkipants had to be rejected from further analysis because CI vulid control group 

could not be established. For each of the 1 50 control customers, they are assigned .the same 

installaCion da+e as the participant customer. Each of the 150 customers is then validated using the 

same pre/post rules as the participant cusfomers. Each control costomer must have at least one year of 

data pre and post the pseuclo-instullatioii of the imecisure. Following pre-post validation, the 95% 
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confidence level is de-termined and the customers falling outside of the range were eliminated as 

outliers. 

Formula for comparing coni-rol population customer to par-l.iciparit 

ARD = ARD/ill,,, + ARDkI,,, f ARD/ill'/,l,, 

After the 1 SO custoiners have been coinpared to the participant, the Top 20 ar e i ;ep i Lor iui iiiei 

evaluation. Twenty control groups are used for cornparison because of ihe variance of the population. 

The population variance is high because the AEP CIS does not contain enough deinographic data on 

the customer to create a very accurate regression model. There are too inany lurl<ing variables in a 

billing analysis if enough data is not included, which can bias the results. Once the 20 control groops 

have been selected, each group is run, paiiwise, with the participant group through She eniire billing 

analysis process. Final results for each run of the analysis are coinpared to ensure thai. none of the 

c.ontro1 groups are extreine in either direction (load savings or load growth). Using an alpha of .OS for 

Type I error testing, and CI heici of .10 for Type 11, or power testing, checks are coinpleted to ensure that 

the conlrol group metlnodology is valid. Once the methodology is verified, the first control group, being 

the mosi accurate, is used for the regression portion and official savings calculations. If lhere are 

concerns about uncertainty, all 20 control groups will be run and the numbers will be aggregated as ci 

replicated analysis. For the MEF program, all 20 control groups were run. 

The regression analysis is conducted by constructing iwo models, a baseline and treatineni weather 

normalized panel model. A panel analysis is a iwo-dimensional time-series and cross-sectional inodel 

used to evaluate changes in the effects of a treatment on CI treatment group coinpared to a control 

group over iime. Weather Noriiial, or Typical Meteoiological Year, data is created by Ihe US. National 

Renewable Energy Laboratoiy (NREL) io represent weather data for a typical year. The TMY2 dataset 

was used for all KPC billing analysis, and is derived froin the 196 1 - 1  990 National Solar Radialion Daia 

Base (NSRDB) I 

The baseline inodel is created using ai  least one yeai of billing data pre-insiallaiioin to develop a 

wealher norinalized billing function (see lorimola below). The tieatiinent model is creci ted using at leas1 
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one year of billing data post-installation. Each customer is assigned a weaiher station, average daily 

temperaivre, c.ooling degree day, and heating degree day summaries to each bill. Degr-ee days are 

calculated by summing the number of hours per day by the degrees per hour above or below a 

temperature break point. For heating degree days, the breakpoint temperature is set at 65 degrees 

Fahrenheit. Cooling degree days are calculated using 70 degrees Fahrenheit as the breakpoint. Once 

the necessary data has been created, an autoregressive model is fit to the data for each customer to 

create the betas necessary to predict data. Each beta represents the multiplier coefficient for the 

inc.remental value of each model variable. To forecast or estimate new kWh, multiply the regression 

betas by the new data. 

We a f h er normalized regression m ode1 

Once the baseline and treatment models have been determined, the model betas are multiplied by 

weather normal daia to create baseline weather inormalized bills for each customer. Once the bills 

have keen forecasted, the data is aggregated to create annualized normal energy usage per 

customer. Each customer has an estimated baseline and treatment annualized kWh. The difference 

between the estimated baseline and ireaiimenf kWln is the energy savings due to the program. The 

annualized energy estimates are then summarized by participant group and control group, and 

muliiple t-tests are completecl to compare the savings of each group, and their pairwise difference. 

Once the annualized savings inumbers have been calc,ulai-ed, the forecasted bills are used to create 

monthly and daily load shapes for DSMore. The monthly load shape is created by l.emporally 

disaggregating the bills from a cycle month to a calendar month. Traditional load research techniques 

use linear interpolation method of determining an average energy usage per day per bill, then creating 

a stepped daily load shape. This method maintains transformation under integration, meaning one can 

move from cycle month to billing month without loss of accuracy; however the ability ‘io detecf peaks 

using this method is very limikcl. The seconcl method, utilized in 1.1% evaluation, is to create a daily load 

shape using cubic splines. This method is also closed under integration, and is the preferred method for 

temporal disaggregation when using SAS (Statistical Analysis Software@). AEP Load Research hws done 

studies comparing the uccuracy of both methods in predicting daily load shapes of interval metered 

customers, and found .that I-1ne cubic spline disaggregation is more accurate when using gooclness-of-fit 

statistics. I-lowever, the primary reason for using cubic splines is the ability to p i ~ t  more load on the peal: 

days of the month. Using l-he cubic. spline method, the forecasted bills are disaggregated to a 365 day 

daily load shape for each customer. Using -tIie daily load shape, the c,usfomers are aggrega-I-ed using 
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traditional load research methods, to determine a domain load shape. For the MEF program, there 

were no domains below the program level. 

Next, the peal: day history for I<PC is used to create a typical peak day for both the surnmer and winter 

peak. This is done by averaging ihe day per year for each year to determine the average day-per- 

year. As an example, if the last five winter peaks ocwrred between January 1 1 ill and January 15+h, it is 

expected that the average day-per-year peak day will be January 13+11. After the typical peal: date for 

Ihe summer and winter peaks has been determined, the 6PC Residential Load Research class load 

shape, as determined by AEP Load Research, is retrieved for each peak date. Using the Residential 

class load shape, the proportion of energy used at the peal: hour, relative to the total energy for the 

day is determined as a load factor. To determine the summer and winter peaks, the daily energy from 

the cubic spline disaggregalion is divided by lhe load factor and 24 (hours per day) to determine the 

averaae Deal: demand reduction for each season. The formula is below: 

Peak demand reducfion formulas 

Analysis Resuh 
The below graphs contain the summary panel, profile plot, and agreement  plot froin SAS, created 

during .the PROC TTEST procedure. Particular attention should be paid to the uncertainty of the 

parameter estiniate for the mean. Because of fhe uncertainty involved in the model, any savings 

estimate within the Lower Confidence Level (LCL) and Upper Confidence Level (UCL) is within plus or 

minus two standard errors of the mean. What this meaiis is that the findings of the billing analysis show 

thal the ineither of the previous evaluation savings estimates, nor the current engineering estimate, are 

statistic.ally different from the ex posi- savings esfimcite to the 95% confidence level. 

All -twenty conh-ol groups were ran and aggregated. A cursory glance of the c,ontrol group baseline 

and treatment comparisons show extreme variability. Iiud only one control group been run, the model 

could have found a loacl growth of 245 kWh or a high savings as 527 kWh. Running multiple iterations of 

the billing analysis allows (us to take aclvanfage of the Central Limit Theorem and create a better- 

estimate of the per participant savings. Control group variation numbers are presented after the charts 

and graphicx. 
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Distribution of Difference: Baseline-NAC - Treatment-kWh 
With 95% Confidence Interval fui  Ideal1 
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Profile Plot 

Paired Profiles for (Baseline-NAC, Treatment-kWh) 
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Q-Q Plot 

0 O 0  

0 

C~nE!i '~~i l  G ~ T O U ~ ~ J  AnalIy~i~ 
When performing a billing analysis to determine the inipac.ts for program evaluation, the participant 

group needs to be makhed to CI set of control customers. For historical analyses, t h e  literatore suggests 

a single coiitrol group be matched to the partic,ipant list in order 'to provide CI valid sei- of customers 

from which to compare. This is done "io remove any activities that are relatecl .lo Free ridership: i.e. those 

activi.ties that would have occurred withoui- .the program. However, this uu~ll?oi- feels that without CI 

robust set of deinographic data to make customers comparisons more accurak .than AEP's curren.1- CIS 

contains, a billing analysis must 1-reat i-he control group selec-lion as CI repka-[ion of quasi-experimental 

designs. Quasi-expel-imen.tal design, or "before and affer" design, is distinguished by the non- 

randomness of the control and participant selecl-ion groups. However, given tlie limii-ecl demographic 

data, we substi"rute ihe rigorous seleciion with an increcise in replications. Classical statistics (sometimes 

called Freyuentist statistics) is  predicated on the inofion of repeated trials i o  infinity, e.g. the relative 

frequeiic,y of a sta t i s k s  as the trials near infini.i.y. However, in practice, most statistics /-licit is performed is 

done using CI single repeated trial. In inany cases, and disc,iplines, i-his is an accepted, even celebrutecl 

practice. However, in impaci- analysis of programs, the usage unc,ertain.iy and ciisparity of customer 

demographics ai. a preniise (number televisions, W A C  usage, work schedule, occupants, efc.. ..) 

demands that more -than one replication be underlaken. Below is the list of coinkol groups generated 

for this analysis and how each iteration would have coinpared to .the per participant savings 

c.alculatec1 in t h e  billing analysis. 
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Control Group Comparison to Per Participant IcWh 

Control-0 1 
Coil trol-02 
Control-03 
Control-04 
Control-05 
Con t ro 1-0 6 
Con t 1-01-07 
Con trol-08 
Conirol-09 
Control-1 0 
Control-1 1 
Control-1 2 
Control-1 3 
Control-14 
Control-1 5 
Control-1 6 
Conlrol-17 
Control-18 
Control-19 
Coni rol-20 

21,505 20,833 96.88% 665 
2 1,684 20,845 96.13% 49 7 
21,274 20,87 1 98.1 1 % 94 1 
20,595 20,363 98.87% 1,114 
20,973 20,368 97.1 1 % 71 8 
2 1 3494 20,971 97.57% 8 20 
21,896 21,456 97.99% 914 
2 1,442 21,668 101.05% 1,603 
2 1,349 20,12 1 94.25% 74 
21,682 20,526 94.67% 169 
21,256 20,147 94.78% 194 
21,968 20,831 94.82% 203 
21,214. 2034 I Y 6.24 /o r7i 
21,292 20,512 96.34% 543 
20,968 20,282 96.73% 632 
22,092 21,362 96.69% 624 
20,830 19,996 96.00% 467 
21,880 20,928 95.65% 388 
20,876 20,219 96.85% 659 

.-. 

Alp ._ .- p endiix E ng ii n e e r i mg E sti males 

Eva’ 3E~lmwlti@n ,?- ,~~~~~~~~~~~~ 

To calc.ulate annualized energy savings, an average per-ineasure savings musi be de.terininecl based 

on the Ilea-ling and cooling savings from the increased efficiency o! i l ie hea.1 pump. Heating savings 

are cleteriniiied by the inverse difference of the Heating Seasonal Performance Factors (HSPF) between 

the baseline heat pi~inp and the increased efficienc,y heuf pump. Cooling scivings are determined by 

ihe inverse difference oi‘ the Seasonal Energy Efficiency Rcrtiiig (SEER) bel-ween the baseline aiicl 

upgrciclecl heat punips. Each savings value is scaled based on the size of the lieai. pump by tonnage or 

Briiisli Therrnal IJi1i.i l-lours (Btul-i) to determine the per-pal--tic.ipaiii, per-year usage. The per-pari-icipant 

savings vcilue is -the “Gross” savings. To determine the “Net” savings, the gross scivings inumber is 

inullipliecl by one minus .the free ridership percentage and one plus the spillover percen-tage. This 

number is c.omparecl i o  the hilling analysis values to see if the survey free ridership and spillover 

questions are comparable fo i-he analytically determined values. 
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Tech R skgy Descrip cis@ 

ENERGY SPAR CFL Bulbs 

Description 
A low wattage ENERGY STAR qualified 

! m5-t 

mpact fluoresce 

f) :>p c: riy2$ Q 1.1 

t scre in bulb (CFL) is purchased through a 

retail outlet in place of an incandescent screw-in bulb. The increinental cost of the CFL cotnpaied to 

the incandescent light bulb is oifset via either rebaie coupons or via upstream markdowns. Assumptions 

are based on a lime of sale purchase, not as a retrofit or direct install installation. This characterization 

assumes that {he CFL is installed in a i-esidential location. Where the iinpleinentation strategy does no$ 
allow for the inslallation Iocafion to be known and absent verifiable evaluation data io support ai? 

appropriate residential versus commercial split, it is recommended to use this residenticil 

characterization for all purchases i o  be appropriately conservative in savings assumpiions. 

Alg o rit h ms 

A s s  CI m p’ii o 1-1 s : 
The expeckcl measure life is  8 years. 

Air Sealing 

Des c. ri p ti o 17 

This ineasure c.liarac.tel-iza’iioii is for the iinproveinen i- oi’ CI hoilding ‘s air-bcwier, which iogeflier with i-I-s 

i iisu I ci ti0 in d eii 11 es t he .Hi ern1 a I bo IJ II cl CI ry of i- h e c. o nd i-iio n e cl s p CI c e. A ir-le u kci y e in b oild in gs rep rese n ts 
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from 5% to 40% of the space conditioning costs but is also very difficult to coiitrol. The measure assuines 

that a trained auditor, contractor or utility staff niember is on location, and will ineasure and record the 

existing air leakage rate and post air-sealing leakage using a blower door, and the efficiency of the 

heating and cooling system used in the home. 

Terms 

kWh Energy Savings 
I< w Demand Savings 
CFMSOexizt 

CFMSOnew 

Nfactor 
60 
CDI-I Cooling Degree Hours 
DlJA 

0.018 
QCOOl 
FLHcooi Full load cooling hours 
CF Coincidence Factor 

Existing cubic feet per minute at 50 Puscal pressure dif.ferential as measured by the blower 
door before air sealing 
New cubic Feet per minuke at 50 Pascal pressure dif'rerential as measured by the blower 
door after air sealing 
Conversion Factor to convert SO Pascal air flows to natural airflow 
C0nstan.t to convert cubic feet per minute -to cubic feet per Inour 

Discretionary Use Adjustment to accouint for tlne FacA ihak people do not always operak 
i-heir air coinditioining sysieiii when the outside teinperaiwe is greater than 75°F 
The volumetric heat c.apacity OF air 
Efficiency of Air C on d i t io ni ng equip in e in t 

Ass i i  m p i i o i? s 
The expecfed tneusure life is 15 years. 

Wcri-er 1-lecrter Wrap 

Descriptio n 
This mecisure relates to a Tank Wrap or insulation "blankei:" tha.1 is wrappecl c!~'ouncI the oui-side of CI Iiol' 

wuter tcink to reduce stancl-by losses. 1 his inec!sure alpplies only for homes ~l-11~11 have c!n elec.iric wciter 

heater t1na.F is inot aireaciy well iinsula.ted. Generally -iInis can he cletei mined hasecl upoil tlne 

appearance of the tank. 
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Algorithms 

Terms 

kWh Energy Savings 
kW Demand Savings 
kwhbose 
EFnew 

Average kWh consuiiiption of electric, domestic hot water tank. 
Assumed efficiency of elecfl-ic tank with tank wrap iiistalled. 

EF~>ase Assunied efficiency of electric tank without tank wrap installed. 
8,760 Number of hours in CI year. 

Assu m pi-io n s 
The expected iiieusure liFe is 5 years. 

Pipe Wrap 

Descrip lion 
This irneascm clesc.rihes udding insulation to un-insulated domestic hot water pipes. The measure 

ussumes the pipe wrup is itxi-ailed to the first length of Iboth the l i d  and cold pipe UP to the firs-i elbow. 

AI g or i t  h m s 

Terms 
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Rexist 

R " W  
L 
C Circumference of pipe (fi.) 
AT 
qDHW 
3,413 
- 8,760 

Pipe heat loss coefficient of non-insulated pipe (existing) 
Pipe heat loss coefficient of insulated pipe (new) 
Length of pipe froin wafer heating source covered by pipe wrap (ft.) 

Average temperature difference between supplied water and outside air temperature ( O F )  

Rec.ovely efficiency of electric hot  water heafer- 
Conversion from Btu to kWh 
Number of hours in a year 

Assumptions 
The expected measure life is 15 years. 

Low Flow Showerhead 
^ .  u 1-1 

This measure relates lo the installatioii of a low flow showerhead in a home. This is a ietrofil- direct iiistall 

measure or a new installation. Both electric and fossil Fuel savings are provided, although only savings 

corresponding to ilie hot water heating fuel should be claimed. 

Algorithms 

Terms 

kWh Energy Suvings 
kW Demand Scrvings 
ISR In Service Rate or frac'rion of units that ge.i installed. 
GPMbase Gallons per minu.te of baseline faucei. 
G P Ivl low Gallons per minute of low flow faucel. 
kWh/GPMreduced Assumed kWIi savings per GPM redudion. 
finstall Rate of install. 
Spersist Rate of persistence. 

CF Coincidence Faciol-. 
0 UI'S Average number- of hours per year spent usirig fauc.e.t. 

Ass u i-n pi-io ns 
The expec. ted measure life is 15 yeass. 
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Pro g r a m m u lo I e The r rn o sC at 

Description 
Prograininable Thermosiats can save energy through the advanced sc.heduling of time-of-day and/or 

day-of-week setbacks to control heating and cooling set-points. Typical usage reduces the heating set- 

point during times of the day when occupants are usually not ai. home (work hours); keeping the home 

at a cooler temperature in the winter reduces hecit losses I-dative to a higher tempe,-atr.Jre. 

Algorithms 
kWb = 1 '% Energy Savings for each degree of set-buck ovei an 8-hour period. 

kW = Winter/Soinmer HOUI-s :' kWh ' CF 

- 
I erms 

I kWh Energy Savings 
Demand Savings 
Coincidence Factor. 

Assumptions 
The expected imeasure life is 15 years. 

re being received until the daie of 
the unalysis (or ihe end of the ineusore's expected life). 

3. Measure imusl have been installed during the program's iinpleineni.ation period (for ihis prograni, 
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46% 

10% 

Very Dissatisfied Satisfied Very Satisfied Don't Know Refused 
Dissatisfied 

OW 

52% 

Very Dissatisfied Neither Satisfied Satisfied Very Satisfied Don't I<naw 
Dissatisfied nor Dissatisfied 
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~~~~~~~~ -= EE j D R  ~~~~~~~~ Tearfl ~~~~L~~~~ 
The EE/DR Analytics team consists of members of val-ioos groups in t h e  corporate office who collaborafe 

using their Ulility industry and DSM industty experiences to provide rohusf EM&V analyses. 

Wade M. ClaggeH Alan Graves Joseph Chambers 
EEIDR Cool-dinufor Supervisor Load Reseurcli C on ti-uc I or 
6 14-947-9 1 76 cell 

614-716-1414 fax ar.araves@aep.com jd c ha tn b ers@aep. corn 
wrnclaqqe tt @aep.co I n 

614-716-3316 phone 6 1 4-7 1 6-3372 phone 
61 4-71 6-3365 phone 6 1 4-7 1 6-3388 fax 61 4-7 1 6-3388 fax 

Fred " Don ny " N i 6 ho Is Kevin Vass 
hluriuger Corisuinei- frogruins EEIDR Coordincrh 
540-798-8605 cell 61 4-271 -1 747 cell 
614-716-4013 phone 614-716-1444 phone 
114-716-1605 Tax 6 14-7 1 6-1 605 fax 
fdnichoIs@aep.com l<ivass@aep.com 

David Tabcsk1 
Manuger hlarke/ing 
540-579-2264 c.ell 
614-716-4004 phone 
614-716-1605 [ax 
dwta bata@ae p.coin 

PauI kirnicel: 
M urke fin g An alysi- 
61 4-71 6-2953 phone 
61 4-71 6-1 41 4 fax 
pihrnicek@aep.com 

Brad Berson 
M ui-ke I in g A t i  nlysi 
614-71 6-2445 phone 

bs berso n @a e p .co m 
6 1 4-7 1 6- 1 605 fa>< 
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The Kentucky Power Company (KPC) High Efficiency Heat Pump (HEHP) prograin is designed to reduce 

residential electric energy consumption by  upgrading less efficient electric heating and cooling systems 

with high-efficiency heat pumps. Advanced technology has increased the efficiency of heat pump 

systems, resulting in higher energy savings and a greater demand reduction. This report provides the 

evaluation results for the 2009 and 2010 program years, and a prospective analysis for the years 2012- 

201 4. 

Cost Benefit Test 

The evaluation consisted of an impact analysis, market effects and process evaluation, and a cost- 

benefit analysis for the program participants in years 2009 and 2010. The prospective analysis used the 

evaluation results to forecast the effectiveness of the program in 201 2-201 4 with respect to KPC's winter 

WinEer 
Peak Raiio 

peak. For 2009 and 201 0, the HEHP program replaced 1,069 HVAC systems with heat pumps, providing 

1,693 MWh of net annualized energy savings and 607 kW of winter peal: demand reductions. The 

process evaluation c,oncluded that the promotion and delivery processes continue to be effective. 

Based on the results of the evaluation, the HEHP program was determined to he cost-effective for three 

of the cost-benefit tests used in the California Standard Practice Manual and KPC should continue to 

utilize the program through the remainder of the current program life (201 1 ) .  The prospective analysis of 

the program for 201 2-201 4 predicts the program will be cost-effective and should he continued. 

2009-20 7 0 Cost-Benefit Evaluation Results 

Total Resource Cost (TRC) 
Ratepayer Impact Measure (RIM) 

20 72-20 74 Cost-Benefit Prospective Results 

Program Administrator Cost (PACT) 
Total Resource Cost (TRC) 
Ratepayer Impact Measure (RIM) 

2.24 
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Kentucky Power Company manages a suite of energy efficiency programs to provide customers with 

assistance in reducing electric bills and to meet corporate energy efficiency goals. The Kentucky High 

Efficienc.y Heat Pump program was developed with the assistance of the Kentucky Power Company 

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

Coinmission (PSC) on February 24,2009 (Case No. 2008-00349) to help meet Kentucky Power’s goals. 

The High Efficiency Heat Pomp program is designed to reduce residential electric energy consumption 

by upgrading less efficient electric heating and cooling systems with high-efficiency heat pumps. 

Advanced technology has increased the efficiency of heat pump systems, resulting in higher energy 

savings and a greater demand reduction. This program is appropriate, as it helps lower electric bills for 

all residential customers and allows Kentucky Power Company to utilize its existing generating capacity 

more efficiently, thereby deferring the need for new generation as well as conserving our c.ountty’s 

valuable natural resources. A significant gain in efficiency can be obtained by upgrading these HVAC 

systems with high efficiency heat pumps, which exceed USDOE minimum efficiency standards ( 1  3 SEER 

and 7.7 HSPF). 

Kentucky Power Company promoted the program through HVAC contractors and paid incentives to 

both the contractor and the customers who purchased a high-efficiency heat pump to replace their 

existing electric resistance heat system or electric. heat pump unit. 

The major goals of the High Efficiency Heat Pump program are to: 

1 ) Reduce energy consumption of electrically heated homes 

2) Assist and encourage residential c.ustomers to improve heating, ventilation, and air conditioning 

(HVAC) efficiency by installing high efficiency heat pumps 

3) Increase customer satisfaction and services 

4) Reduce IKentucky Power’s long-range peak demand. 
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Process 

The Program first became active in 2009 and immediately met participant goals. The 201 1 survey of 

participants indicated that slightly less than one-half of the participants replacing a heat pt~inp and 

about one third of the participants replacing a forced-air furnace would likely have purchased an 

equivalent high efficiency heat pump without the program. Thus it can be inferred that the program 

influenced the decision making of most customers making heating system replacement decisions in 

2009 and 201 0. The promotion method employed was effective, but improvements in prornotion could 

be considered. The delivery mechanism continues to be effective, as goals were reached and 

customer satisfaction levels were high. 

ro rn d-io n a I Cfectiveness 
KPC promoted the program through an established network of participating HVAC contractors and 

with a bill insert (Exhibit 1 in Appendix). In 2010, KPC staff reviewed a database of all HVAC contractors 

in and near the I<PC service territory, pursved recruitment of additional contractors, and successfully 

expanded the base of participating contractors. I<PC staff estimated that 80% of HVAC contractors in 

KPC service territory are now participating in the program. Participants normally became aware of the 

prograin only after they contacted a participating HVAC contractor and inquired about heating 

system replacement. Some participants may have also heard about the program from neighbors and 

friends. A customer incentive of $400, as approved by the Kentucky Demand Side Management 

Collaborative, was provided to offset a significant portion of the incremental cost of the high-efficiency 

upgrade. Dealers received a $50 incentive for each installation to offset the cost of their time and 

effort. This promotional method is likely effective in reaching customers who need to replace their 

heating system, but direct program promotion to all customers could accelerate some heating system 

replacement decisions and provide a better understanding of the program for- customers considering 

I4 V A C replacements. 

ivery Mechanism 
To qualify for the program, each HVAC contractor was required to be licensed and certified within the 

state of Keili\Jcky. When contacted by a KPC customer, the HVAC contractor explained the program 

to the customer, descxibed the incentive offered for installing a new high efficiency heat pump, and 

provided the customer with the KPC provided marketing material. Once selected for the project, the 

contrac,tor handled all facets of the installation and provided the Company with customer installation 
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reports froin which incentive payments were made to the customers and the contractor. KPC staff 

entered the information into an Excel spreadsheet for participant tracking, worked with the contractors 

to resolve any missing or questionable information, and processed the rebates. No on-site inspections 

were performed to verify the provided heat pump information and quality of contractor installation. 

01 Traclting 
A large number of problems were found when examining the data tracking efforts of KPC staff. Many 

pieces of data were missing that are required to produce engineering estimates for Air Source Heat 

Pumps. Specifically, each customer must have the baseline and replacement Heating Seasonal 

Performance Factor (HSPF), Seasonal Energy Efficiency Rating (SEER), Energy Efficiency Rating (EER), size 

in tonnage or British thermal unit hours (BtuH) for every customer. The implementation data for this 

program was missing the EER of the new heat pumps. Without EER, accurate demand estimates cannot 

be made. However, as a whole, data collection and tracking was very well done. 

iders and Spillover 
A free rider is a participant who installed a high-efficiency heat pump system, but would have installed 

the same system had they not participated in the Program. Spillover refers to additional energy 

efficiency measures adopted by participants as a result of ihe program. Free ridership was determined 

by  dividing the total survey responses by the positive responses to the questions "Had you planned on 

installing a heat pump before you heard about the program?" and "Would you have installed a heat 

pi~inp if the program was not available?" From the survey responses, 46% of participants replacing an 

existing heat pump and 33% of participants replacing a central forced air furnace with a high efficiency 

heat pump indicated they would have purchased the same high-efficiency heat pump without the 

program and thus were classified as likely free riders in this program. No information on possible spillover 

effects was captured in the survey. 

The 20 10 Residential Customer Survey showed that approxiinately 45,000 KPC households reside in single 

family homes which they own and for which electricity is used for heating. Over 25,000 of those 

currently heat with a heat pump and over 6,000 with a central forced air furnace. About 2,400 of the 

forc,ed air W A C  systems in those homes are more than fifteen years old, and over 2,500 of the heat 

pumps are of that age. The 201 1 partic-ipant survey indicated that more than 50% of the participants 

would have purc,hased a high-efficiency heat pump without the program, indicating that the choice of 

a high-efficiency heat pump is becoming somewhat common. Even though the choice is becoming 

more common, there is clearly still a continuing need for encouraging high-efficient heat pump 

installations as replacements for both central furnace and heat p~ inp  systems. Setting a goal of 

influencing at least 200 purchases in each of the next two years is reasonable. 
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c us to rn er sat i s  facti 0 m 
The participant follow-up survey showed that overall satisfaction with the Program was high. 

In the Resistance Survey 92% of the survey respondents indicated they were very satisfied (42%) or 

satisfied (50%) with the program. In the Replacement Survey 89% of the survey respondents indicated 

they were very satisfied (51%) or satisfied (38%) with the program. Two respondents were vety 

dissatisfied, one was dissatisfied, and six expressed a neutral opinion. From the c.otnments received the 

source of the dissatisfied response was based upon the recent I<PC rate increase and not the HEI-iP 

program itself. One of the very dissatisfied respondents fhought the new heat pump used more 

electricity than his previous system and that the air was not warm. The other gave no reason for his/her 

dissatisfaction. 
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The HEHP evaluation consisted of a billing analysis coupled with engineering estimates of the 

implementation data collec.ted by KPC. The billing analysis was used to determine net savings by 

participant. The engineering estimates were wed to develop gross measure savings by participant. 

ltnpleinentation data was utilized to determine frequencies of installed tneasures as well as many values 

needed to calculate engineering estimates of ineasure savings. To effectively capture the change in 

usage patterns, an evaluation needs both pre- and post-installation billing data. The per-participant 

billing analysis savings are c.otnpared to the per-participant engineering estimates to determine an 

estimated Net-to-Gross ratio. In theory, the billing analysis results should capture the free ridership and 

spillover behaviors of partidpant group. Those results are then compared to the survey results to see if 

the free ridership and spillover questions asked corroborate the analysis. Further details of the billing 

analysis and engineering estimates can be found in the appendixes. 

In order to capture accurate per-participant savings numbers, the list of applicable customers must first 

be validated. Once a valid set of customers was determined, the next step was to perform a billing 

analysis and create engineering estimates using the algorithm for Air Source Heat Pumps (Appendix - 

Engineering Estimates) to determine an average per-participant energy, suiiiiner peak, and winter 

peak savings value. To complete the savings c,alculation, transmission and distribution losses are 

accounted for, so that numbers can be presented at a level equivalent to generation. Going foiward, 

the per-participant assumptions for estimating savings are in the below table. 

2009 and 20 I O  Average Net Per-Parficipant Savings 

I Resistance Per Participant Savings I 1,342 -0.140 0.520 I I Replaceinent Per Participant Savings I 1,698 -0.020 0.590 

Resistance Resulls 
For 2009, KPC had goals of replacing 75 Resistanc,e Heat customers with higher efficiency heat pumps 

and saving KPC customers 313 MWh and 218 kW in winter peak demand. The program was able to 

replace 91 heat pumps, and produc,e net annualized total program savings of 122 MWh of energy 

savings, indoding transmission and distribution losses, persistence, and free ridership. The net annualized 

winter peak demand reductions were 47 kW. KPC tnet 121% of their participant target, 39% of their 

eiieigy target, and 22% of their winter demand target. Suminer demand savings were not expected in 

Resistance Heat custotners, as the heat pump does not replace the air conditioner or any other cooling 

appliances. However, it would be a inistake to assume that the new heat pump does not use any load. 

Page 9 of 42 



For customers without a separate cooling appliance, the heat pump provides a way for them to cool 

their residence. Because of this, load growth occurs. The 2009 Resistance Heat customer installation 

results showed a net summer demand increase of 13 kW. 

2009 
Participants 
Energy (MWh) 
Suinmer Demand (kW) 
Winter Demand (kW) 
- - 201 0 

Participants 
Energy (MWh) 
Summer Demand (kW) 
Winter Demand (kW) 
Total 
Participants 
Energy (MWh) 
Summer Demand (kW) 
Winter Demand (kW) 

For 2010, KPC had goals of replacing 100 Resistance Heat customers with higher efficiency heat pumps 

and saving KPC customers 418 MWh and 290 kW in wiiiter peak demand. The program was able to 

replace 252 heat pumps, and produce net annualized total program savings of 338 MWh of energy 

savings, including transmission and dislribotion losses, persistence, and free ridership. The net annualized 

winter peak demand reductions were 131 kW. KPC met 252% of their participant target, 81% of their 

energy target, and 45% of their winter demand target. Again, summer demand savings were actually 

summer demand growth with a net summer demand increase of 35 kW. 

75 91 91 121% 
31 3 380 122 39% 

- (13) 
21 8 264 47 22% 

100 252 252 252% 
41 8 1,052 338 81 % 

290 73 1 131 45% 

175 343 343 196% 
73 1 1,432 460 63% 

508 995 178 35% 

(35) 

(48) 

F? e p I a c e m e n t R e s u 1-1s 
For 2009, KPC had goals of replacing 200 older heat pumps with higher efficiency heat pumps and 

saving KPC customers 172 MWh, 47 kW in suminer peak demand, and 89 kW in winier peal: demand. 

The program was able to replace 217 heat pumps, and produce ne) annualized total prograin savings 

of 368 MWh and 128 kW in winter peak demand savings. KPC met 109% of their participation target, 

21 5% of their energy farget, and 144% of their winter peak demand largel. The analysis found that load 

growth occurred during the summer peak season. The negative simmer demand savings is most likely 

attributable to snap back. In instances where customers are living below their level of comfort, a 

potential for energy savings will not actually result in energy savings but will instead produce an increase 
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in energy usage so that the customer can live closer to their desired c,oinfort level. As an example, if a 

custoiner would prefer a residence cooled to 74 degrees in the summer, but can only afford 76 

degrees, when presented with monetaiy savings frotn a reduc.ed bill will move their thermostat to 74 

degrees, rather than retain their lower bills. 

KPC had goals of replacing 250 older heat pumps with higher efficiency heat pumps in 2010, which 

would save KPC customers 215 MWIi, 59 kW in summer peak demand, and 1 1  1 kW in winter peak 

demand. The prograin was able to replace 509 heat pumps, and produce net annualized total 

program savings of 864 MWh and 300 kW in winter peak demand savings. KPC met 204% of their 

participation larget, 403% of their energy target, and 271% of their winter peak demand target. The 

analysis found that load growth occurred during the summer peak season in the amount of 10 kW. 

Jrryagcf rv- R p ~ i i l k  bv Year for Reolacement Cusfomers 

Total Results 
For- the first two years of the HEHP program, KPC was able to replace 343 Resistance heat systems, 

produchg net annualized program savings of 460 MWh of energy savings and 178 kW in winter peak 

reductions. There was also a growth of 48 kW on the suininer peak. KPC also replaced 726 heat 

pumps, produc,ing net annualized prograin savings of 1,233 MWh and 428 kW in winter peak redoc.tions. 

Summer peak demand growth was 15 kW. As a whole, IKPC was able to install 1,069 heat puinps and 

produce savings of 1,693 MWh and 607 I:W in winter peal: demand reductions. Total sui-niner peak 

demand growth was 63 kW. IKPC met 171 % of their partic.ipant target, 152% of their energy target, and 

86% of their winter demand target. Partic,ipation, annual energy savings, and winter peak demand 

numbers were at or above the expected goals; however ihe suininer demand savings were nom 
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existent. It is possible the c.ontrol groups used for the impact evaluation were biased due to lurking 

variables, specifically the HVAC system of each control customer. The AEP CIS system does not contain 

any information on the physical characteristics of a premise. Due to this, only residential all-electric 

customers were used for control choices, as it was the best data available. 

Category Goal E x  -Ante Ex-Post 

Below are the impact evaluation results for the customers that were replacing a heat pump. 

Percent of 
Goal 

The total savings for all participants in the High Efficiency Heat Pump program are listed below. As a 

whole, participation, energy savings, and winter demand savings were near or above target. 

~~ 

Participants 
Energy (MWh) 

Winter Demand (kW) 
Summer Demand (kW) 

201 0 
Participants 
Energy (MWh) 
Summer Demand (kW) 
_I Winter Demand (kW) 
Total 

Impact Evaluation Results by Year for All Customers 

275 308 308 112% 
485 566 49 1 101% 

47 51 (17) -36% 
306 360 175 - 57% 

350 76 1 76 1 21 7% 
632 1,489 1,202 190% 

40 1 957 43 1 108% 
59 120 (45) -77% 

1,069 171% 
152% 

(63) -59% 
86% 1 Participants 1,069 

Energy (MWh) 2,055 
Summer Demand (kW) 106 171 

707 1,317 607 
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AEP uses a cost effectiveness framework based on the 2002 California Standard Practice Manual: 

Economic Analysis for Demand-Side Programs and Projects. Four benefit cost tests were used as 

defined in the California Standard Practice Manual: Participant test (PCT), Ratepayer Impact Measure 

test (RIM), Total Resource Cost test (TRC), and the Program Administrator Cost test (PACT). Within this 

framework, total program benefits are compared to total program costs. Program benefits are defined 

as the expected kWh/kW saving attributed to the program. These kWh/kW savings are then multiplied 

by the Company's most recently filed long-run incremental cost (value of avoided generation, 

transmission, distribution, line losses). The benefits can be expected to accrue over the life of the 

measure. The dollar value of these benefits may vary over time, reflecting changes in the cost of 

alternative supply sources and expected inflation. Costs associated with the program include all costs 

contributing to the realization of program benefits, regardless of who incurs the cost. Traditionally, 

inc.luded in the program costs are all labor costs, miscellaneous materials and expenses, Company paid 

rebates, promotional expenditures and any participant expenditures exceeding the Company rebate. 

For purposes of reporting and cost recovery in Kentucky, only costs incremental to the Company after 

beginning the program offerings are included in the costs. Employee labor costs are not included for 

recovery purposes, unless new labor was utilized incrementally and spec.ifically for DSM program 

implementation. 

In 2009, the total program costs as filed with the Kentucky DSM Collaborative were $138,450 of which 

$123,150 were listed as incentives. However, these costs do not include the unrecoverable 

administrative costs from IKPC staff and AEPSC staff. An estimated $32,909 was included under 

administration to account for unrecoverable costs, bringing the total to $1 71,359 in actual c.osts related 

to the program. No expenditure goals for 2009 were found in the Collaborative Report. The 2010 total 

filed program costs were $378,425, of which $276,950 were listed as incentives. To account for 

unrecoverable admin costs and the costs from the 201 1 evaluation, another $38,225 was added to 2010 

and $1 5,000 was added to 201 1 to account for admin and evaluation costs respectively. Expenditure 

goals in the Collaborative Report for 2010 activities were listed as $157,500. The increase in expenditures 

was due to much larger participation that expected. 

DSMore, an industry standard energy efficiency analysis software package, was utilized to perform the 

cost-benefit analysis tests from the California Standard Practice Manual. While costs as reported 

contain only the costs recoveruble under the KPC DSM rider, the cos$-benefit analysis aftempted to 

ac.count for all c.osts related to program implementation and evaluation. Therefore an estimate of the 

value of KPC and AEP Service Corporation (AEPSC) staff time utilized to implement and evaluate the 

Page 13 of 42 



program was added to the reported costs. The below table shows the breakdown by c,ategoiy of the 

costs used in the analysis. 

Summer Peak Ratio 
Program Administrator Cost (PACT) 091 
Total Resource Cost (TRC) 0.65 
Ratepayer lmpac t Measure (RIM) 0.29 
Participant Cost (PCT) -- 1.79 

Program Costs by Year and Type 

WPV PV Benefits rv costs 
B (15,699) !$ 158,026 !$ 173,725 

$ 158,026 $ 241,963 $ (83,937) 
$ (378,228) $ 158,026 $ 536,254 
$ 201,299 $ 456,226 $ 254,927 

Goals were reported as total amounts respective to the winter peak only, however, both summer and 

winter peak comparisons were used in the analysis - summer to ac.coun+ for KPC being in the AEP 

generation pool that experiences summer peaking conditions, and winter to account for KPC's 

maxitnuin system load that occurs in the winter. Benefit costs tests were performed by Resistance Heat, 

Replacement, and Total participation. Results were lower than expected, though unremarkable. It is  

Winier Peak Ratio 
Program Administrator Cost (PACT) 1.91 
Total Resource Cost (TRC) 1.37 
Ratepayer 1mpac.t Measure (RIM) 0.62 
Participant Cost ( K T )  .- 1.79 

expected that prospective benefit cost ratios for a new program will be overestimated, sometimes 

b!PV PV Benefits PV Costs 
$ 158,098 8 331,823 $ 173,725 
$ 89,860 $ 331,823 $ 241,963 
!$ (204,431) '$ 331,823 .!$ 536,254 
$ 201,299 ___ pd 456,226 $ 254,927 

wildly, due to the sunny disposition and uncertain nature of market potential studies. 

Goals for Resistance Heat participants were a Program Administrator Cost (PACT) ratio of 11.63, a Total 

Resource Cost (TRC) ratio of 14.53, a Ratepayer Impact Measure (RIM) ratio of 0.91, and a Participant 

Cost (PCT) ratio of 15.44. Results for benefit cost ratios for Resistance Heat participants at suinmer peak 

was 0.91 for the PACT, 0.65 for the TRC, 0.29 for Ihe RIM, and 1.79 for the PCT. Results for benefit cost 

ratios for Resistance Heat participants at winter peak was 1.91 for the PACT, 1.37 for the TRC, 0.62 for the 

RIM, and 1.79 for the PCT. All results were much lower fhan expected, though unsurprising. 

2009 and 20 10 Summer Peak Cost Effectiveness Analysis - Resistance Only 

2009 and 20 10 Winter Peak Cost Effecl-iveness Analysis - Resistance Only 
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Goals for Replacement participants were a Program Administrator Cost (PACT) ratio of 2.00, a Total 

Resource Cost (TRC) ratio of 1.91, a Ratepayer Impact Measure (RIM) ratio of 0.53, and a Participant 

Cost (PCT) ratio of 2.06. Results for benefit cost ratios for Replacement participants at summer peal: was 

1.50 for the PACT, 1.19 for the TRC, 0.41 for the RIM, and 2.40 for the PCT. Results for benefit cost ratios 

for Resistance Heat participants at winter peak was 2.44 for the PACT, 1.94 for the TRC, 0.66 for the RIM, 

and 2.40 for the PCT. All results were higher than expected due to the higher than expected annualized 

energy savings. 

Total Resource Cost (TRC) 
Ratepayer Impact Measure (RIM) L Participant Cost (PCT) 

2009 and 20 70 Summer Peak Cost Effectiveness Analysis - Replacernenf Only 

1.74 $ 518,487 $ 1,216,032 $ 697,545 
0.65 $ (663,l 13) $ 1,216,032 9; 1,879,144 
2.2 1 $ 962,272 $ 1,759,397 $ 797,126 

2009 and 20 10 Winter Peak Cost Effectiveness Analysis - Replacement Only 

Total program benefit cost results were cost-effective froin Participant, Program Administrator, and Total 

Resource perspectives. Program design did not produce total program ratios, so nothing existed to 

which to compare. If the uncertainty froin the lack of population comparison data is accounted for, all 

three ratios above (PCT, PACT, and TRC) are considered greater than one, and cost beneficial, 

regardless of peak season. 

2009 and 2010 Summer Peak Cost Effectiveness Analysis 

Total Resource Cost (TRC) 
tepayer Impact Measure (RIM) 
rticipant Cost (PCT) 

2009 and 20 J 0 Winter Peak Cost Effectiveness Analysis 
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The goal of a prospective analysis is to determine if, based on the current evaluation, there will be any 

changes to the cost effectiveness of the program in future years. Any number of a multitude of factors 

may change the cost effectiveness, induding but not limited to: changes in technology, increases in 

efficiency, saturation of a measure in the market, reduction of market potential due to economic 

factors, or changes in standards, codes, and baselines. 

Winter Peak Ratio NPV PV Benefiis PV COSDS 

Program Administratoi Cost (PACT) 2.72 $ 1,886,577 $2,984,494 $ 1,097,917 
Total Resocirce Cost (TRC) 2 03 $ 1,515,754 $ 2,984,494 $ 1,468,740 
Ratepayer Impact Measure (RIM) 0.74 $ ( 1,050,s 10) $ 2,984,494 $ 4,035,004 

3 1,666,233 __I $ 2,065,979 $3,732,212 -.-___. P a  ticipant Cost (PCTJ 2.21 __ 

To prospectively analyze the HEHP program, results from the current evaluation were used as the starting 

point for the cost-benefit analysis. A higher free ridership value was included in the prospective analysis, 

from 31 % to 40%. However, the lower annualized energy savings due to increased free ridership is offset 

by an increase in the cost of avoided energy in future years. 

Due to KPC being a winter peaking utility, only the winter peak cost benefit analysis was run. The results 

of the prospec,tive analysis show that c.ontinuation of the program into 201 2-201 4 is expected to be cost 

effective and should be continued. 

20 12-20 14 Winter Peak Cost Effectiveness Analysis 
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The following recommendations are based solely on the expert opinions of the EE/DR Analytics team in 

regards to future years of the HEHP program. 

1 )  Results of the prospective analysis show that continoation of the program into 2012-2014 is 

expected to be cost effective. It is our recommendation that this program be continued. 

2) Inclusion of EER for every heat pump installed, and if possible, the EER of the replacement heat 

pump should be collected. 

3) Future costs should be captured in a more organized and delineated manner. Each program 

should have its own accounting area (project ID), separate from other KPC business. Within 

each project, there should be a consistent set of cost descriptions for each program to accouni 

for utility admin, implementation admin, materials, marketing, incentives, and evaluation. 

41 On-aoinq proaram management should be handled by KPC staff, inchding tracking of 

customer participation and estimating ex-ante savings. 

5) KPC staff labor time spent on the Program should be captured so that the true total cost of 
delivering the program can be known. 

6) I<PC should request AEP add fields to the AEP CIS to capture HVAC information on fheir 

customers. This would provide a more acc.urate way of comparing the participant group to the 

population for billing analyses. 

7) Progratn participants should be surveyed shortly after the rebate is processed. 

8) KPC staff should perform on-site installation audits for a small sample of participants. This may 

necessitate adding another employee. 

9 )  KPC should gather information from the deaiers about customers that were interested in the 

program but declined to participate. Using that information, KPC should then sample the 

customer list and perform a non-participant sorvey to find any reasons for non-partkipation. 
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The references listed below were used to help prepare the informaiion contained within this plan. All 

are available upon request in electronic form. 

I. California Public Utilities Commission. California Enerqy Efficiency Evaluation Protocols: Technical, 
Methodological, and Reportinq Reauirements for Evaluation Professionals. April 2006. 

II. State of California Governor’s 0ffic-e of Planning and Research. California Standard Practice 
Manual: Economic Analysis of Demand Side Proqrams and Proiects. .July 2002. 

111. PJM Forward Market Operations. Enerqy Efficiencv Measurement & Verification. Revision 01. March 
1 ,  201 0. 

IV. Vermont Energy Investment Corporation. State of Ohio Enerqy Efficiency Technical Reference 
Manual. Ohio JRM - Draft8-6-2010. Public. Utilities Coininission of Ohio, 2010. PDF. 6 August 2010. 

V. Ohio Electric Utilities. Draft Technical Reference Manual /TRM) for Ohio Senate Bill 221 Energy 
Efficiency and Conservation Proqrain and 09-51 2-GE-UNC. SeptemberlOctober 2009. 

VI. Morrison, Richard. Kentucky Power Company DSM Proqram Template. Kentucky Power Company 
Program Template for DSM Programs Revised 0520 10 Expand Redline. MS Excel Workbook. 20 May 
201 0. 

VI .  Sonderegger, Robert C. A Baseline Model for Utility Bill Analvsis Usinq Both Weather and Non-Weather 
Related Variables. June 1998. 

VIII. Mohr, Lawrence B. Impact Analysis For Program Evaluation. 2nd Ed. 1995 

IX. The SAS Institute. The EXPAND Procedure. 
h ttp:lls upport.sas. c om /doc um en tafion lcdllen lets ud60372 / H  JM Llde fa ulflviewer. h fin #expand toc. 

X. DeBoor, Carl ( 1  981 ), A Practical Guide to Splines, New York: Springer-Verlag. 

XI. Kentucky Power DSM Collaborative Report. January 1,2008 to December 31,2008. 

XII. Kentucky Power DSM Collaborative Report. January 1 ,  2009 to December 31, 2009 

XIII. Kentucky Power DSM Collaborative Report. January 1 ,  2010 to December 31, 2010. 
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ix - Impact 

Impact Methodology 
For the purposes of this evaluation, impacts were based on an annualized incremental savings method. 

An annualized incremental savings is equivalent to what a customer would save in the first year of the 

measure installation, assuming the measure was installed on January 1 s t  of that year. That savings was 

applied for each year of the measure's life. A calculated energy savings is the savings that is expected 

over fhe life of the measure, from the date the customer received/installed the measure, to the 

completion of the measure's expected life. The calculated measure is used to determine Net Loss 

Savings. Both analyses speak to the efficacy of the measure in both the initial expected impact from an 

nllritinns 

illing Analysis 
Impact evaluation consists of two stages, interim impact evaluation and full impact evaluation. 

Engineering estimates are used to develop measure savings without post-consumption data. 

Implementation data is utilized to determine frequenc.ies of installed measures as well as many values 

needed to calculate engineering esfimates of measure savings. The full impact evaluation consists of 

a billing analysis. This analysis utilizes relevant weather data and billing data with the statistical 

regression models to determine the savings impact of the program. A comparison of customers' bills 

before and after the implementation of the prograin is used to determine changes in usage and 

demand that can be attributed to the program. In order to isolate the effects of the program froin 

unassociated changes in consumption, a Participant Group and a distinct but similar Control Group is 

compared. The Control GI-O~JP will not contain prograiii participants, but its customers will be similar in 

consumption to the prograin participants. After defining these research groups, billing data is weather- 

normalized to eliminate any effects due to weather differences before and after program 

implementation. Finally, regression models will be used to analyze the normalized data and provide 

savings values. 

The first step of the billing analysis is to create a valid participant list from which to analyze. Each 

customer is checked to ensure thai. data existed for at least one year pre and post measure installation. 

Participants were also required to have data for all of 2008 to develop a set of comparison metrics for 

drawing the control group. Any customers that did not have the requisite billing data, or were inactive 

at the time of analysis, were disc.arded froin analysis. 
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For 2009, the implementation data provided showed that 91 resistance heat and 21 7 replacement 

customers participated. One customer was not active in the AEP Customer Information System (CIS) at 

the time of installation, and 32 were not found in the CIS at all. In all, 60 Resistance and 234 

Replacement customers were available for analysis. In 2010, after validation, 38 customers were not in 

the AEP CIS; leaving 226 Resistance and 430 Replacement customers available for analysis. In total 

there were 286 Resistance and 664 Replacement customers in the implementation data that were valid 

for analysis. 

After the participant list was creafed, a set of energy statistics was developed to compare to the 

control group. For each customer, an annual kWh, summer peak month kWh, and winter peak month 

kWh (formulas below) were calculated using 2008 billing data. KPC summer and winter peaks were 

pulled from the AEP Load Research system peak data and applied to each customer bill that 

contained that date, ana was usea im u S U ~ T I T T E I T K ~ ~ C : .  

Formula for determining comparison statistics between parficipant and control group 

After participant group selection is complete, the KPC population is validated to provide a list of 

potential control group customers. The population is usually constrained by one or more of program 

class (residential, C&l, etc ...), building characteristics (single-family, inobile home, etc ...), fuel type (all 

electric, natural gas, etc ...), and income level (HEAP, non-HEAP, all). Customers are removed from 

consideration if they are not continuously active froin January 1,2008 until current. After the control 

population has been validated, comparison statistics are calculated using the above formulas. 

After the control population group has been established, and both the control population's and 

participant group's comparison statistics have been calculated, the control population's cutomers are 

compared to the participants to provide a baseline comparison. Each participant customer is 

matched to all control population customers, and the top 50 most accurate inatches are kept for 

further analysis. Matching is determined by calculating an Absolute Relative Deviation (ARD) for the 

Annual kWh, summer kWh, and winter kWh comparison statistics. The customers with the lowest 

c.ombined ARD are kept for further validation. For each of the 50 coiitrol customers, they are assigned 

the same installation date as the participant customer. Each of the 50 c.ustomers is then validated using 
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the same pre/post rules as the participant customers. Each control customer must have at least one 

year of data pre and post the pseudo-installation of the measure. 

Formula for comparing control population customer to participant 

ARD = ARD,,,//,, + AXDkIlJll, + ARD,,,,,,,, 

After the 40 customers have been compared to the participant, the top 20 are kept for further 

evaluation. Twenty control groups are used for comparison because of the variance of the population. 

The Donulation variance is high because the AEP CIS does not confain enough demographic data on 

the customer to create a very accurate regression model. There are too many lurking variables in a 

billing analysis if enough data is not included, which can bias the results. Once the 20 control groups 

have been selected, each group is run, pairwise, with the participant group through the entire billing 

analysis process. Final results for each run of the analysis are cornpared to ensure that none of the 

control groups are extreme in either direction (load savings or load growth). Using an alpha of .05 for 

Type I error testing, and a beta of .10 for Type 11, or power testing, checks are completed to ensure that 

the control group methodology is valid. Once the methodology is verified, the first control group, being 

the most accurate, is used for the regression portion and official savings calculations. If there are 

concerns about uncertainty, all 20 control groups will be run and the numbers will be aggregated as a 

replicated analysis. 

The regression analysis is conducted by constructing two models, a baseline and treatment weather 

normalized panel model. A panel analysis is a two-dimensional time-series and cross-sectional model 

used to evaluate changes in the effects of a treatment on a treatment group compared to a control 

group over time. Weather Normal, or Typical Meteorological Year, data is created by the 1J.S. National 

Renewable Energy Laboratoiy (NREL) to represent weather data for a typical year. The TMY2 dataset 

was used for all KPC billing analysis, and is derived from the 196 1 - 1  990 National Solar Radiation Data 

Base (NSRDB). 

The baseline model is created using at least one year of billing data pre-installation to develop a 

weather normalized billing function (see forniula below). The treatment imodel is created using at leas1 

one year of billing data post-installation. Each customer is assigned a weather station, average daily 

temperature, cooling degree day, and heating degree day summaries to each bill. Degree days are 
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calculated by summing the number of hours per day by the degrees per hour above or below a 

temperature break point. For heating degree days, the breakpoint temperature is set at 65 degrees 

Fahrenheit. Cooling degree days are calculated using 70 degrees Fahrenheit as the breakpoint. Once 

the necessary data has been created, an autoregressive model is fit to the data for eac.h customer to 

create the betas necessary to predict data. Each beta represents the multiplier coefficient for the 

incremental value of each model variable. To forecast or estimate new kWh, imultiply the regression 

betas by the new data. 

Once the baseline and treatment models have been determined, the model betas are multiplied by 

1) 
have been forecasted, the data is aggregated to create annualized normal energy usage per 

customer. Each customer has an estimated baseline and treatment annualized kWh. The difference 

between the estimated baseline and treatment kWh is the energy savings due to the program. The 

annualized energy estimates are then summarized by participant group and control group, and 

multiple t-tests are completed to compare the savings of each group, and their pairwise difference. 

Once the annualized savings numbers have been calculated, the forecasted bills are used to create 

monthly and daily load shapes for DSMore. The monthly load shape is c.reated by temporally 

disaggregating the bills from a cycle month to a calendar month. Traditional load research techniques 

use linear interpolation method of determining an average energy usage per day per bill, then creating 

a stepped daily load shape. This method maintains transformation under integration, meaning one can 

move from cycle month to billing month without loss of acc.uracy; however the ability to detect peaks 

using this method is very limited. The second method, utilized in this evaluation, is to create a daily load 

shape using cubic splines. This method is also closed under integration, and is the preferred method for 

temporal disaggregation when using SAS (Statistical Analysis Software@). AEP Load Research has done 

studies comparing the accuracy of both methods in predicting daily load shapes of interval metered 

customers, and found that the wbic spline disaggregation is imore accorate when using goodness-of-fit 

statistics. However, the primary reason for using cubic splines is the ability to put more load on the peak 

days of the month. Using the cubic spline method, the forecasted bills are disaggregated to a 365 day 

daily load shape for each customer. Using the daily load shape, the custotners are aggregated using 

traditional load research methods, to determine a domain load shape. For the HEHP program, there 

are two domains: Resistance and Replacement. 
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Next, the peak day history for KPC is used to create a typical peal: day for both the summer and winter 

peak, This is done by averaging the day per year for each year to determine the average day-per- 

year. As an example, if the last five winter peaks occurred between January 11'11 and January 15"1, it is 

expected that the average day-per-year peal: day will be January 13"'. After the typical peal: date for 

the suinrner and winter peaks has been determined, the KPC Residential Load Research class load 

shape, as determined by AEP Load Research, is retrieved for each peak date. Using the Residential 

class load shape, the proportion of energy used at the peak hour, relative to the total energy for the 

day is determined as a load factor. To determine the suini-ner and winter peaks, the daily energy froin 

the cubic spline disaggregation is divided by the load factor and 24 (hours per day) to determine the 

average peak demand reduction for each season. The formula is below: 

Peak demand reduction formulas 
1rsv11 I / 

An a lysis Res u Its 
The below graphs contain the sumrnaiy panel, profile plot, and agreement plot fro171 SAS, created 

during the PROC TTEST procedure. Particular altention should be paid to the uncertainty of the 

parameter estimate for the mean. Because of the uncertainty involved in the model, any savings 

estimate within the Lower Confidence Level (LCL) and Upper Confidence Level (UCL) is within plus or 

minus two standard errors of the mean. What this means is that the findings of the billing analysis show 

that the ex-ante savings estiinate of 4,177 kWh per participant is different from the ex post savings 

estimate to the 95% confidence level. This is not unexpeded for a new prograin using only market 

potential studies or engineering estimates to determine per-participant savings. 

Summary Statistics: By Sub Group 
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Analysis Graphs 
Summary Panel: Replacement Only 
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Agreement Plot: Replacement Only 
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Sun-mary Panel: Resistance Only 
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Agreement Plot: Resistance Only 
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ontrol Group Analysis 
When performing a billing analysis to determine the impacts for program evaluation, the partkipant 

group needs to be  matched to a set of control customers. For historical analyses, the literature suggests 

a single control group be matched to the participant list in order to provide a valid set of cmtomers 

froin which to compare. This is  done to remove any activities that are related to free ridership: i.e. those 

activities that would have occurred without the program. However, this author feels that without a 

robust set of demographic data to make customers comparisons more accurate than AEP‘s current CIS 

contains, a billing analysis must treat the control group selection as a replication of quasi-experimental 

designs. Quasi-experimental design, or “before and after” design, is distinguished by the inon- 

randomness of the control and participant selection groups. However, given the limited demographic 

data, we substitute the rigorous selection with an increase in replications. Classical statistics (sometimes 

called Frequentist statistics) is predicated on the notion of repeated trials to infinity, e.g. the relative 
r.. 
II tv. However, in practice, most statistics that is performed is 

done using a single trial without replication. In many cases, and disciplines, this is an accepted, even 

celebrated practice. However, in impact analysis of programs, the usage uncertainty and disparity of 

customer deim0graphic.s at a premise (number televisions, HVAC usage, work schedule, occupants, 

etc ....) demands that more than one replication be undertaken. Below is the list of control groups 

generated for this analysis and how each iteration would have compared to the per participanl savings 

calculated in the billing analysis. 

Control Group Comparison to Per Parficipanf kWh - Replacement Only 

Control-0 1 
Control-02 
Control-03 
Con t rol-04 
Control-05 
Control-06 
Control-07 
Co 1-1 t ro 1-08 
Control-09 
Control-1 0 
Control-1 1 
Control-1 2 
Control-I3 
Control-14 
Control-1 5 
Control-1 6 
Control-1 7 
Control-1 8 
Control-1 9 
Co t i  trol-20 

23,864 22,775 95.4% 1,405 
23,779 
25,020 
25,936 
24,262 
24,795 
23,89 1 
23,948 
25,172 
24,554 
24,043 
24,242 
23,698 
23,6 18 
24,832 
23,785 
24,O 1 5 
23,906 
24,208 
24,352 

23,233 97.7% 
23,156 92.5% 
23,995 92.5% 
23,448 96.6% 
23,736 95.7% 
23,292 97.5% 
23,741 99.1% 
24,135 95.9% 
23,590 96.1% 
23,008 95.7% 
23,746 98.0% 
23,l 15 97.5% 
23,456 99.3% 
24,158 97.3% 
23,249 97.7% 
23,639 98.4% 
23,184 97.0% 
23,749 98.1% 
23,126 95.0% 

1,963 
694 
685 

1,703 
1,477 
1,910 
2,315 
1,514 
1,562 
1,468 
2,025 
1,923 
2,359 
1,860 
1,974 
2,143 
1,785 
2,061 
1,289 

(293) 
265 

(1,004) 
(1,012) 

5 
(221) 

21 3 
61 7 

( 1  83) 
( 136) 
(230) 
327 
225 
662 
162 
276 
44s 
87 

363 
(409) 
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Control Group Comparison to Per Participant kWh - Resistance Only 

Control-01 
Control-02 
Con trol-03 
Control-04 
Control-05 
Control-06 
Control-07 
C o n t r o 1-08 
Control-09 
Control-10 
Control-1 1 
Con trol-12 

1 Control-13 
I Control-14 

Control-1 5 
Control-1 6 
Control-1 7 
Control-1 8 
Control-1 9 
Control-20 

23,924 23,235 97.1% 1,488 
22,605 22,284 98.6% 1,827 
23,022 23,712 103.0% 2,85 1 
23,653 23,107 97.7% 1,620 
23,582 22,377 94.9% 972 
24,572 22,746 92.6% 433 
24,170 24,383 100.9% 2,361 
24,07 1 24,022 99.8% 2,109 
23,O 12 21,447 93.2% 579 
23,062 22,980 99.6% 2,074 
24, I56 24,091 99.7% 2,094 
22,899 21,880 95.5% 1,123 
24,2 1 7 21,774 89.9% ( 183) 

I <  LL , V J  u 9 7. ? R 1 93% 
23,623 22,l 16 93.6% 676 
23,672 22,593 95.4% 1,099 
23,560 22,606 96.0% 1,217 
23,547 21,708 92.2% 345 
22,796 21,517 94.4% 855 
24,197 - 23,420 96.8% 1,412 

_ _  qn 0 3 I  

147 
485 

1,510 
279 

(370) 
(908) 

(763) 

(218) 

1,019 
768 

733 
752 

(1,525) 
596 

(665) 
(243) 
( 1 24) 
(997) 
(487) 

70 
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ation Melhoddogy 
To calculate annualized energy savings, an average per-ineasure savings must be determined based 

on the heating and cooling savings from the increased efficiency of the heat pump. Heating savings 

are determined by the inverse difference of the Heating Seasonal Performance Factors (HSPF) between 

the baseline heat pump and the increased efficiency heat pump. Cooling savings are determined by 

the inverse difference of the Seasonal Energy Efficiency Rating (SEER) between the baseline and 

upgraded heat pumps. Each savings value is scaled based on the size of the heat pump by tonnage or 

British Therinal Unit Hours (BtuH) to deterinine the per-participant, per-year usage. The per-participant 

savings value is the "Gross" savings. IO d e i e r m i "  

multiplied by one minus the free ridership percentage and one plus the spillover percentage. This 

number is c,oinpared to the billing analysis values to see if the survey free ridership and spillover 

questions are coinparable to the analytically determined values. 

is 

Technology Description 
A heat pump is a high efficiency year-round heating and cooling system operating entirely on 

electricity. The system is called a heat pump because i t  pumps or inoves heat from one area to 

another. The basic coinponents of a heat pump are a c,ompressor; circulating fluid (refrigerant); and 

two heat exchangers, one outside and one inside. In winter, heat in extracted from cold outdoor air 

even when the temperature is well below freezing. The heat is absorbed by the refrigerant, and then is 

pumped through the compressor to the indoor coil (heat exchanger) where the refrigerant releases its 

heat to the indoor air. Since there is less heat available at low outdoor temperatures, the heat pump 

systein includes a suppleinental resistance heater that automatic.ally provides additional heat when the 

outdoor air temperature is too low for the heat pump compressor to supply the home's total heating 

demand. In the suminer, the heat is absorbed by the refrigerant in the indoor coil froin the circulating 

indoor air. The heat-laden refrigerant froin the indoor coil is pumped to the outdoor coil where the heat 

is transferred to the outdoor air. The heat p~ inp  system is the most efficient way to heat and cool 

electric.ally. The inost significant energy savings are obtained during the heating season since it utilizes 

the "free" heat that already exists in the outdoor air. The heat pump energy efficiency is determiiied by 

the seasonal energy efficiency ratio (SEER) for summer and the heating seasonal performance fac.tor 

(HSPF) for winter. 
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Terms 
Term I Description 
kWh Energy Savings 
kW De in and Savings 
FLHCool 

FLH,,,ot 

BtuH 
SEERbose 
SEERee 
H S P F I , ~ ~ ~  
t-lSPFee 
EERbuse 
EERee 

CF Coincidence Factor 

Full Load Cooling liours b y  closest weather related latge 
r i t \ /  I 

Full Load Heating Hours by closest weather related large 
city 
Size of equipment in British Thermal Unif Hours 
SEER effic.iency of baseline unit 
SEER efficiency of installed unit 
Heating Season Performance Factor for baseline unit 
Heating Season Performance Factor for installed unit 
EER efficiency of baseline unit 
EER efficiency of installed unif 

- -- 

Validation Rules 

1 .  Customer must have a valid bill account number with the utility. 
2. Customer's account must have been active prior to the measure being received until the date of 

the analysis (or fhe end of the measure's expected life). 
3. Measure must have been installed during the program's itnpletnentation period (for this program, 

_. 2009-20 1 0). .- 

Assumptions 
I Assumption I Value I 
I Proaratn Start 

___-  ~ 

January l s t ,  2009 I I Program End 
Resistance Free Ridership 
Replacement Free Ridership 
Spillover 
Energy Losses (whole year) 
Demand Losses (at peal:) 
Measure's expec,ted life in years 
Fully Loaded Cooling Hours 
Fully Loaded Heating Hours 
Summer Coincidence Factor 
Winter Coincidence Factor 

December 3 1 sf ,  20 1 0 
38% 
29 % 
0% 
8.7% 
10.8% 
15 
1,150 
1,975 
0.7 

-.- 0.5 
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Exhibit 1 - Bill Insert 

. a s t p a r  over 21~0,0013 residential AEP custoiiiers received 
heir bills electronically, mak ing  ;1 sigtiificant impsct on the 
?iivirot-Ini ent, 

Envi  ro nni ental i m pa ct e s ti 11-1 ates tlsre ri! 11-1 ad u, iisi tig th 6 
Eiwi ro iini ental Tr efe l i s  e Fu  nd Pa p e r IXc: 111 a tor. For in1 (3 r i 
i iif o r 1-11 '1 ti o ti, vi sit i ~ w d w .  11 ape r e a I I:. II I a to r, o r Q 
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{enti~icI:y Poilver will pay resiclential custoiners $400 to 
-eplace a n  existing heating a n d  cooliiig system with a 
1 ew hig t i -  effic i e ii cy lie a t  p 1.1 mp,  

iH ~~~-~~~~~~~ ~ g f  
-I oiii e own e r s c a 11 1.1 p gr a d 
w i s t a n c e  lreatiiig systeni witti a iiew 
i i g ti-eff ic i e ncy lie a t  pu  in 11 1.1 nit a 11 d 
=ecei?re $400 from Keiituclq Power, 
2ualifiecJ heat puriips I 
io II ow i 11 g r e q ti i r e in e tits: 

A Seasonal Etiergcy Efficiency Ratiu (or SEER) rating 
eqtial tci or greater than 13, 

eqrial to or greater tlmi 7.7, 

? I  * A. Heating Seasonal t%rtoriiiance I - C I G ~ L ~  3 

41ready h a w  a11 electric heat puiiip? l~&'ll also offer ljou 
$400 tu tillgrade your Link Qualified ti eat puii-ips must 
'lai!e: 

a A HSPF eqrial tu or greater than 8.2, 
A SEER rating equal to or greater than  14. 

Rssiclential custoiners wlio live in a niubile hcrme can 
also receive $400 for upgrading their electric resistance 
heating Systeiii witti a new, high-efficieiicy heat pump 
unit.Phe lieatpump miistieattire a SEER rating equal to or 
greater than 13 aiicl a n  HSPF equal to or greaterttiaii 7.7. 

Tliough these protlt1ctS c a n  be iiicir@ expensive to 
purchase irp front, the cost difference will b e  paid back 
over time through lowsr energy bills. 

For iiiore information, call oiur CListoiiier Solution Center at 
1-800-572-111.3. 'I'CII.~ 6813 also contact y o u r  local licensed 
HVAC dealer for details. 
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AVVR 
77 Cow Hollow 
Drift, KY 41 61 9 
(606) 377-9730 

Aire Sew 
2106 1/2 13th Streel 
Ashland, KY 41 101 
(606) 324- 1 033 

fEE?C&ing and Air CQnd. Adams Heating B Cooling 
340 Amos Newsotne Ln 
Virgie, l<Y 41572 

P. 0. Box 71 9 
Debarton, W V  25670 

[ 606) 639-6860 (304) 475-3878 

American Eiisaiing & 6001Eng AppaEaci2ian Htg a CoCAing 
P. 0. Box 4321 
Pikeville, I<Y 41 502 

P. 0. Box 4141 
Pikeville, I<Y 41 502 

[ 606) 639-4307 (606) 422-5643 

P. 0. Box 400 
Avawam, K Y  41 71 3 
(606) 436-0682 

B a B E-SeaCing 8 CoolioZg 
P. 0. Box 308 
Harold, ICY 41 635 
(606) 478-9400 

Bobby b!OWaKd 8: SQFZS 

P. 0. Box 38 
Whitesburg, I<Y 41858 
(606) 633-9580 

BetrChei"2's Heating 8 Ab 
GQndiPiOnin$J 
P. 0. Box 665 
Wittensville, KY 41 274 
(606) 297-6224 

Cadco kPeaPiueg E: Air 
Conditioning 
21 81 Winchester Avenue 
Ashland, K Y  41 101 
(606) 928-3041 

CBa\J'S kIGGfiE3g 2: CQdEh'Ig 
P. 0. Box 1764 
Presionsburg, K Y  41 653 
(606) 874-2256 

2744 Roberts drive 
Ashland, ICY 41 101 
(606) 920-9700 

2700 Winchester Avenue 
Ashland, l<Y 41 101 
(606) 325-321 1 

Big SOIoZdy k!eCX~ik'Qj & CQOtEnoJ B&anCsrn Meafing 8 2  AG 
P. 0. Box 330 
Hager Hill, K Y  41 222 

135 Railroad Street 
Dwale, KY 41 621 

(606) 297-4328 (606) 874-0 130 

Bredh i t i  Plumbing to, K4mtfng Breeding's P&umbing & Eiecfric 
126 1 Main S1reei 
Jackson, ICY 41 339 

P. 0. Box 86 
Isorn, KY 4 1824 

(606) 666-4313 (606) 633-596 1 

C 2: E3 Hoating 2: Air Condi,tiotnir-eg 
P. 0. Box 946 
Flatwoods, K Y  41 139 

C.M.C. Sewices 
895 Neb0 Road 
Catlettsborg, K Y  41 129 

(606) 833-1 995 (606) 686-2298 

GcPd~.veEn HC?c&hg 2 Air 
~ Q ~ ~ ~ ~ ~ ~ ~ ~ n ~  cas;ee Neab'ing 8 Gsolilng 
9630 Grandview Lake Road 
Ashlaixi KY 4 1 102 

59 17 Bybee Road 
Ashland, KY 41 102 

(606) 928-36 18 (606) 928-1 1 48 

CoCesncsta I-ZecZing 2: CCoEiLYg cox c 0 im rn eb't iod 
149 Clovei lane 
Greeiiop, IKY 41 144 

P. 0. Box 580 
Regina, ICY 41559 
(606) 754-5763 (606) 473-1016 
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crG163 nkxhanicali Services Inc CLdlO[D'S k!E?Cd!nCJ 8: cOS!iWCJ kd%-C? sWp&Ca!)/ ljC?a%ing e COQbing 
621 3rd Street P. 0. Box 2637 455 Hambley Blvd. 
Porismouth, OH 45662 Williamson, WV 2566 1 Pikeville, KY 41 501 
(740) 355-5300 (606) 237-4823 (606) 432-0787 

BiEs 8 ~ ~ ~ ~ ~ ~ n y  East Hilbs Heating 8: C ~ ~ l i n g  Elite COrnf0l-f WVRC Enc 
2359 Town Mountain Road P. 0. Box 135 8192KY 1261 
Pikeville, KY 41501 Ivel, IKY 41 642 Cainpton, ICY 41301 
(606) 437-4609 (606) 226-4593 (606) 272-7 1 4 1 

Fannin's ~l~~~~~~~~ Heating 
0": Electric C~mpany, Enc. 
432 Main Street 
Paintsville, ICY 41 240 

EilioBd. Supply b Glass, Enc. F!e%-chcr Sewices 
1572 Ratliff Creel: Rd 
Pikeville, I<Y 41 501 

P. 0. Box 3038 
Pikeville, KY 41 502 
(606) 437-7368 (606) 789-3696 (606) 433-1 151 

Frederick et May hurrlber B SuppEy 
P. 0. Box 218 
West Liberty, I<Y 41472 
(606) 743-31 36 

Grayson Meclizanicd II-WAC 
405 Robert 8, Maiy Street 
Grayson, KY 41 143 
(606) 474-4550 

E4CE Systems Inc. 
P. 0. Box 879 
Norton, VA 24273 
(276) 679-5829 

klerR's HVAC 
P. 0. Box 547 
Cornelisville, ICY 4 1 73 1 
(606) 476-2942 

E<enivck'J ?I18ide E-Kg CZ Clg 
P.O. Box 384 
Tl?elimu, ICY 41260 
(606) 421-5684 

G 8 w Heating ix. ceoiisag 
273 Paul Road 
Wurtland, KY 41 144 
(606) 922-8402 

GrFRiGh PbJmbing e &?er;fFscg 
338 Broadway 
Jackson, KY 41 339 
(606) 666-23 1 6 

k!EBP Air Conditiobaing 8 i4ig 
731 E. Main St. 
Grayson, IKY 41 143 
(606) 475-0826 

IsnpsriaB Heaiirag e Cooling 
P.O. Box 526 
Ashland, KY 41 105 
(606) 324-06 1 0 

M a r c 0  HsaOlng 2: Coditq 
P. 0. Box 58.5 
Hyden, KY 41 749 
(606) 672-243 1 

C~ndiEi~ning 
P. 0. Box 964 
Flatwoods, IKY 41 139 
(606) 836-8 1 43 

Hait-;:ora Heai-ing 2: CooliEng 
69 Beagle Road 
Whitesburg, IKY 41 858 
(606) 632-2790 

!flowc:a.d's !-!eaPiiacj 2: Air 
P. 0. Box 569 
Baxier, ICY 40806 
(606) 573-2944 

ECG HVAC 
145 Shady Creel: 
Gteenup, i<Y 41 144 
(606) 923-7534 

&!abry's bk?ed-!ng 2: CoolEt3g 
2423 Greenbriar Rd 
Olive Hill, ICY 41 1 64 
(606) 286-6007 

hr,ibIeu's [leaiing ?: Goo!itvJ 
3752 Stone Coal Rcl 
Pikeville, KY 41 501 
(606) 432-9599 
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Mooney's Heafing & Coding 
P. 0. Box 1313 
Inez, KY 4 1224 

A A U I V a n e ~ '  3: SOD'S Knc. 
p. 0. Box 368 
Catlettsborg, IKY 41 129 

PaC$erson Repair Services, Inc. 
4264 Marsh Hill Di- 
Catlettsborg, KY 41 129 

(606) 298-4784 (606) 739-4042 (606) 571-1715 

QL?C?!ity Air ~ ~ n ~ ~ ~ ~ Q ~ ~ ~ g  8: 
Pike's Heating 8: Cooling PrQIHs Heating 8 Cooiing 14 ea% ng 
490 Steerfork Road 
Mallie, IKY 41 836 

31 7 Upper Doty Branch 
Happy, KY 41 746 

P. 0. Box 751 
Pound, VA 24279 

(606) 785-9430 (606) 476-9690 (276) 796-5366 

Randy SuHzs General 

208 Miranda Lane 726 National Ave. 26595 Highway 32 
Graysoii, IKY 41 143 Martha, ICY 41 159 

C&>nSfrUcfiQn Ray Brown enc. RoOSeVe!t.'S k!ec;4Cing 8: CQO1iRg 

Lexingfon, ICY 40502 
(606) 474-9286 (859) 278-0281 (606) 652-4972 

Roy's EEeclric Repair 
4802 Roberson Road 
Ashlaiid, K Y  41 101 
(606) 833-80 1 9 

Shelion Heding 8 Air 
560 She1 ton Dr. 
Eolia, K Y  40826 
(606) 632-9542 

TetaneEU Refrigsraiiow 
157 One Mile Branch 
Hyden, IKY 4.1 749 
(606) 672-5252 

Tony's ElecPricclia C4VAG 
P. 0. Box 228 
Melvin, K Y  41 650 
(606) 4.52-4394 

Bri-Sk!Pe Wectting 8 cooling 
r. 0. BOX 65 
Banner, KY 4 1603 
(606) 874-5472 

ScurSocB: HeaBivmg 8 Cooling 
1005 Woodland Drive 
Paintsville, ICY 4 1 240 
(606) 788-9 1 88 

Slone's C-kxJlking % G,&igera%ion 
P. 0. Box 82 
Regina, ICY 41559 
(606) 432-39 1 2 

ThQhTlpSo!'U k!E25ifring 8 Ac 
6858 Mockingbird Trail 
Catlettsbvrg, K Y  41 129 
(606) 739-6880 

Tri-Couniy Weaiing 8 Air 
P. 0. Box 108 
Salyersville, KY 41 465 
(606) 349-2308 

bvilJebb'S k!-deC$ERg 2: CSOIiU-Sg 
P. 0. Box 146 
Lowmaiisville, ICY 41 232 
(606) 673-3050 

Sewice B n ~ ~ ~ p ~ r ~ d t e d  
800 Old Flemingsburg Road 
Morehead, KY 40351 
(606) 784-49 1 8 

Smith !-iea%ing, C ~ d i ~ g  8: 
EEeClriC 

P. 0. Box 1.594 
Hazard, KY 41 702 
(606) 439-4874 

Todds Refrigeration 
456 Pine Frk 
Shelbyanna, KY 41 562 
(606) 437-5320 

Tsi-County B4eaEing 2: Air 
P. 0. Box 108 
Salyersville, IKY 41 465 
(606) 349-2283 

Wiiiliam., f0aciric 
P. 0. Box 635 
Salyersville, IKY 4 1465 
[ 606) 349- 1 234 
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The EE/DR Analytics team consists of members of various groups in the corporate office who collaborak 

using their Utility industry and DSM industry experiences to provide robust EM&V analyses. 

Wade M. CEaygoif Alan Graves Joseph Chatnbers 
EEIDR Coordinator Supervisor Load Research Con trac i-or 
61 4-947-9 1 76 cell 

614-716-1414 Fa:: 
w m c I a 40 et t @a e p. co m 

614-716-3316 phone 

argraves@aep.c om 

61 4-71 6-3372 phone 

jdc ha m bers@ae p .co m 
X 1  A 71 X - ? ? X I ;  n m ”  - h 1 A-7 1 X-.?.?XR f n x  - -  fax 

Frecl “ B 0 n ,y ” N ie E3 0 is Kevin VQSS 
EEID I: C o ordin a i or 

6 1 4-7 1 6- 1 444 12 hone 

I<ivass@aep.Com 

M an ag er Cons iini er Pro grams 
540-798-8605 cell 6 1 4-27 1 - 1 747 cell 
61 4-71 6-401 3 phone 

f d ni c h o Is @a e R. c o m 
6 1 4-7 1 6-1 605 FuX 614-716-1605 fcVX 

DavicS Tu I>C$tC,l 
M aiiager /VI urke hi y 
540-579-2264 c.ell 
61 4-71 6-4004 Iphone 

dwtabata@aep.com 
6 14-71 6-1 605 fax 

PaerB Hrnicel: 
/VI urke fitig Anal ys i 
614-71 6-2953 phone 

pjt-mnicek@aep.com 
61 4-71 6-141 4 f U X  

Brad Bea.son 
/VI arke tin y A nalysi- 
6 14-71 6-2445 phone 
6 1 4.-7 1 6- 1 605 fax 
bs be rso in @ae p .co in 
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The objective of the Kentucky Power Company's (KPC) Community Outreach Compact Fluorescent 

Lighting (CFL) Program (COCFL) is to promote the conservation and efficient use of electricity by 

encouraging the use of energy efficient ENERGY S T A R 8  CFls in place of incandescent light bulbs. 

Qualified customers in targeted communities receive a package of four ENERGY STAR8 CFLs along with 

energy education materials. This report provides the evaluation results for the 2009 and 2010 program 

years, and a prospective analysis for the years 201 2-201 4. 

Cost Benefit Test Summer 
Peak Ratio 

The evaluation consisted of an impact analysis, market effects and process evaluation, and a cost- 

benefit analysis for the program participants in years 2009 and 2010. The prospective analysis used the 

evaluation results to forecast the effectiveness of the program in 201 2-201 4 with respect to IKPC's winter 

peak. For 2009 and 2010, the COCFL program distributed 34,220 CFLs to 8,555 KPC customers, providing 

Illinter Peak 
Ratio 

2,119 MWh of net annualized energy savings, 448 kW of summer peak demand reductions, and 41 7 kW 

of winter peak demand reductions. The process evaluation concluded that the promotion and delivery 

processes were effective, that there was a sizable market for CFLs, and that the program provided 

excellent customer satisfaction. 

Total Resource Cost (TRC) 
Ratepayer Impact Measure (RIM) 
Participant Cost (PCT) 

Based on the results of the evaluation, the COCFL program was determined to be cost-effective under 

the three of the cost-benefit tests used in the California Standard Practice Manual and KPC should 

continue to utilize the program through the remainder of the current program life (201 1 ) .  The 

prospective analysis of the program for 2012-201 4 predicts the program will be cost-effective, and it is 

recommended that the program continue. 

3.9 1 
0.62 
N/A 

2009-20 10 Cost-Benefit Evaluation Results 

Program Administrator Cost (PACT) 
Total Resource Cost (TRC) 
Ratepayer Impact Measure (RIM) 
Participant Cost (PCT) 

20 12-20 14 Cost-Benefif Prospective Results 
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Kentucky Power Coinpany manages a suite of energy efficiency programs to provide customers with 

assistance in reducing electric bills and to meet corporate energy efficiency goals. The Community 

Outreach Compact Fl\.JOreSCent Lighting (CFL) program was developed with the assistance of the 

Kentucky Power Company Demand-Side Management Collaborative (Collaborative) and was 

approved by  the Public Service Cominission (PSC) on February 24, 2009 (Case No. 2008-00349) to help 

meet Kentucky Power's goals. 

The major goals of the program are to: 

1) Provide education to customers as to the proper application of high efficiency CFLs 

2) Encourage the use of energy efficient lighting in their homes 

3) Reduce customer usage of electric energy 

4) Increase customer satisfaction and services 

5) Reduce Kentucky Power's long-range peak demand. 

The Community Outreach CFL Program was designed as both an education program and a program to 

increase the adoption of energy efficient lighting in residential homes. l<PC worked in selected 

communities to provide educeation materials to I<PC customers and a package of four (4) ENERGY 

STARB qualified CFLs. This provided participating KPC customers with a better understanding of the 

purpose and benefits of installing energy efficient CFLs in fheir homes and increased their awareness of 

the capabilities and direct savings of CFLs. 

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 KPC. 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 overwhelming 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 iinproving CFL tec,hnology has 

created more applications for the use of CFLs. 

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

customers in their service territory that are not aware of the many benefits that CFLs provide. #PC 

believes that education related to the improved technology of energy efficient products, such as CJLs, 

can have a significant benefit if targeted to coininunities within its service territory. This Program 
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provides a n  effective a n d  direct avenue  to reach customers via the  direct distribution of energy 

efficiency CFLs in selected communities. 
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S LP m mary 
KPC utilized community outreach activities to administer the Program to deliver educational materials 

and a four-pack of ENERGY STARB qualified CFLs to each qualified customer. The Program promotion 

was effective, as evidenced by the achievement of goals within the scheduled number of events. The 

delivery mechanism was effective in that incremental delivery costs were minimal, only I<PC customers 

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

questions of KPC staff. No significant barriers to participation were identified. The KPC staff had access 

to customer account information at the events, allowing potential participants to prove KPC customer 

status simply by providing name and address. The customers had significant incentive to participate, 

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

savings with their electric bill as a result of decreased lighting usage. The survey showed that free 

ridership was unremarkable. I<PC reached the customer participation goal in a cost-effective manner 

and received excellent customer satisfaction ratings. 

v-0 rn 0 .i-i 0 n a I 
The 2009 promotional materials, primarily local radio and newspaper ads, were effective in that the 

response produced 3,744 participants, greater than the 2009 participant goal of 3,500, for a 107% sign- 

up result. In 201 0, an additional promotional tool using targeted telephone messaging to inform 

customers of upcoming community events was added. Also, a large sign was added in 2010 to further 

attract potential participants to attend the event. The sign increased the effectiveness of the program, 

as more participants were reached at eac.h event, permitting the increased goal of 4,800 participants 

to be achieved without adding significantly more events. In addition, Program management began 

cross-promoting other KPC Energy Efficiency Programs at the community event, potentially drawing 

additional participants and additional energy savings to those programs. 

ivery Mechanism 
The prograin delivery was performed by KPC staff attending community events and physically handing 

out eac,h four-pack of ENERGY STARB qualified CFLs along with energy education materials to verified 

KPC customers. The efficiency of the deliveiy was improved upon in 2010 through an improvement in 

l0gistic.s for the physical delivery of the CFLs to the event location, resulting in multiple trips being 

condensed into a single trip per event. Adequate care was exercised to assure that only KPC 

customers received direct benefits from the program. Requiring a valid I<PC account number was the 

preferred method of ensuring this, but in cases where the customer did not have that information they 
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were able to provide name and address and KPC program inanagernent was able to perform on-site 

verification of c.ustomer status by referencing a custoiner list on a laptop. 

at03 Traclting 
While at the comtnunity outreach events, KPC staff collected data on each customer, including the 

customer's name, account number, telephone number, CFLs provided to the c,cistomer and the county 

where the customer resides. KPC staff utilized a spreadsheet to record the information from the 

participants in the Program. There were a few shortcomings in the data tracking area as pertinent 

pieces of information were spread across multiple organizations and multiple formats. The 

implementation spreadsheet contained most of the necessary information needed to perform an 

impact analysis, but was missing important items such as the date the CFLs were distributed and bill 

account numbers in the format of the KPC customer information system. KPC staff also did not have a 

good way ot Tracmg exp-y Iypa.  c * v ' p P S C  Izdgzr, c-5 cf 

expenditures were found, and the descriptions used were lacking of detail. Cost descriptions for 

evaluation could not be verified in the general ledger, and so estimated costs from KPC staff had to be 

used. Finally, errors were found in the spreadsheet used to determine estimated energy savings. The 

average per-participant savings numbers used were actually one-fourth the amount they should have 

been due to the savings numbers being based on a single CFL, not the four-pack being handed out by 

KPC staff. 

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

participants, the information necessary to perform the program impact evaluation and the process and 

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

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

numbers and/or duplicate or now inac.tive customer account 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 many hours and time of day they are norrnally operating and the locations in the 

home at which the CFLs were installed. The information collected for the process and market 

evaluations included whether the participants were already installing CFLs in their homes, whether they 

Would have purchased CFLs in lieu of the Program, their satisfaction with the Program, and 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% confidence level with +/- 5% eiror. The 

questionnaire and results of the teleinarketiiig participant survey are included in the Appendix. 
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roduct Awareness 
The Participants' pre-program awareness of energy efficient CFLs was not high, 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. 

iders and Spillover 
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. Spillover refers to additional CFLs purchased 

by participants as a result of the program. From the survey responses, 27% of participants indicated 

they would have purchased and installed eqt Jivalent CFLs without the program and thus were classified 

as likely free riders in this program. The survey results also indicated that 22% of participants purchased 

additional CFLs since participating in the Program, providing a potential spillover effect and potentially 

providing additional energy savings. The authors of this report had some concerns with the survey 

wording: therefore, to stay conservative, the 27% free rider response was used for the impact analysis 

and the spillover effects were ignored. 

Market Pote n 'ria I 
Based on the responses to the 2010 Residential Appliance Saturation Survey, it was determined that 13% 

to 25% of rooms in KPC 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 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 KPC service 

territory. 

c us '-0 rn er s Q tis fa c 
The participant follow-up survey showed that 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 the respondents were "very satisfied" (68%) or "satisfied" (29%) with the 

Program 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, the light output was 

inadequate, or that they received an insufficient quantity of CFLs. The survey results also indicated that 

7% of the respondents removed their CFLs from their home, mainly due to lamp failure, while another 

15% of the respondents never installed their CFLs because they did not believe they had an appropriate 

loc,ation to place them in their home. 
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The evaluation began with an engineering estimate analysis of the implementation data c.ollec.ted by 

KPC. The engineering estimates were used to develop gross measure savings without post-consumption 

data or a billing analysis. A billing analysis was not performed because the magnitude of impacts in a 

CFL program falls within the normal bill variability. Implementation data was utilized to determine 

frequencies of installed measures as well as many values needed to calculate engineering estimates of 

measure savings. For Net-To-Gross calculations, survey results provided a basis for net savings estimates. 

In order to capture accurate per-participant savings inumbers, the list of applicable customers must first 

be validated. For 2009, 3,744 customers received a four-pack of CFLs for a total of 14,976 bulbs 

distributed. However, after removing non-valid or missing account numbers, only 3,175 unique KPC 

customers could be identified. The bulk of the bulbs were distributed between May and December; 
. ., however, only 55 valid customers received bulbs in November. In zu IU , ,  l”9-244 hubs weie ckihluuied fa 

4,81 1 customers. Again, after removing non-valid or missing accoimt numbers, only 4,189 unique 

customers could be identified (16,756 bulbs). Also, for 2010, the bulbs were distributed from Marc.h to 

December with very low numbers in August (56 customers) and December (108 custotners). In total 

ihere were 34,220 bulbs distributed to 8,555 customers, of which 29,456 bulbs and 7,364 customers were 

validated. The percentage of customers and bulbs distributed that would be considered valid is 86%. 

Once a valid set of customers was determined, the next step was to use the engineering estimate 

algorithm for CFLs (Appendix - Impact Methods and Assumptions) to determine an average per- 

participant energy, summer peak, and winter peak savings value. To calculate annualized energy 

savings, an average per-CFL savings must be determined based on the wattage of the bulb being 

removed (base wattage) and the wattage of the bulb being installed (replacement wattage). The 

differenc,e in wattage is the per-hour usage, and this number is multiplied by the total number of bulbs 

installed, the average hours per day, and the average days per year of use to determine the per- 

participant, per-year usage. Once the average per-participant annualized savings were determined, 

values were discounted to account for the persistence of the measure. This new per-participant 

savings value is the “Gross” savings. To determine the “Net“ savings, the gross savings number is 

niultiplied b y  one minus the free ridership percentage and one plus the spillover percentage. To 

complete the savings calc,ulation, transmission and distribution losses are accounted for, so that 

numbers can be presented at a level equivalent to generation. Going forward, the per-participant 

assumptions for estimating savings should be as follows 

2009 and 20 IO Average Per-Parkipant Savings 
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For 2009, KPC had goals of providing 3,500 c,ustomers with CFLs and saving KPC cusfomers 644 MWh, 322 

kW in winter peak demand and 14 kW in summer peak deinand savings. The program was able to 

provide 3,744 participants with CFLS, and pr0duc.e net annualized total program savings of 927 MWh of 

energy savings, including transinission and distribution losses, persistence, and free ridership. The net 

annualized summer peak demand reductions were 196 kW and the inet annualized winter peak 

demand reductions were 183 kW. KPC met 107% of the participant target, 144% of the energy target, 

1,402% of the summer demand target, and 57% of the winter demand target. 

For 2010, KPC had goals of providing 4,800 customers with CFLs and saving I<PC customers 883 MWh, 442 

kW winter peak demand and 19 kW in summer peak demand savings. The program was able to 

provide 4,811 participants with CFLS, and produce net annualized total program savings of 1,191 MWh 

of energy savings, including transmission and distribution losses, persistence, and free ridership. The net 

annualized summer peal: demand reductions were 252 kW and the net annualized winter peak 

demand reductions were 2-Z mei t-B6”/, ui iiie ~JLT-:, :E% -get, 

1,313% of the summer demand target, and 53% of the winter demand target. 

. .  

For the first two years of the COCFL program, KPC was able to distribute 34,220 bulbs to 8,555 customers, 

producing net annualized program savings of 2,119 MWh of energy savings, 448 kW in summer demand 

and 417 kW in winter demand peak reductions. As a whole, KPC was able to meet 103% of the 

participant target, 139% of the energy target, 1,351% of the summer demand target, and 55% of the 

winter demand target. While the total energy savings and summer demand savings were higher than 

expected, the winter peak demand savings was lower. This was due to the participant survey results 

showing the bulbs being on more than expected during suinmer peal: demand hours, and less than 

expected during winter peak deinand hours. 

Page 1 1 of 41 



The four key statistics used in an impact evaluation - number of participants, energy savings, summer 

peak demand reduction, winter peak demand reduction - are shown below. Included in the table are 

the program goals, the ex-ante savings, and the ex-post savings. Ex-ante savings are forecasted 

savings as reported by the program staff during the program's implementation. Ex-post savings are 

estimated savings as determined by the impact evaluation and reported in the evaluation report. 

Category Goal Ex- a nfe E x - ~ o s ~  
Impact Evaluation Results b y  Year 

Percent of 
Goal 

2009 
Participants 
Bulbs 

Summer Demand (kW) 

201 0 

Bulbs 
Energy (MWh) 
Summer Demand (kW) 
Winter Deinand (kW) 
Total 
Participants 
Bulbs 

Summer Demand (kW) 

Energy (MWh) 

Winter Demand (kW) 

Participants 

Energy (MWh) 

Winter Demand (kW) 

.-- 
3,500 3,744 3,744 107% 

14,ixJiJ 14,876 
644 689 927 144% 

1 14,776 i n7o7 
IUI  /" 

14 15 196 1,402% 
322 344 183 57% - 

-.-- 
4,800 4,81 1 4,81 1 100% 

1 9,200 19,244 19,244 100% 
883 885 1,191 135% 

442 443 235 53% 

8,300 8,555 8,555 103% 
33,200 34,220 34,220 103% 

1,527 1,574 2,l 19 139% 

764 787 417 55% 

19 19 252 1,313% 

33 34 448 1,351% 
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AEP uses a cost effectiveness framework based on the 2002 California Standard Practice Manual: 

Economic Analysis for Demand-Side Programs and Projects. Four benefit cost tests were used as 

defined in the California Standard Practice Manual: Participant test (PCT), Ratepayer Impact Measure 

test (RIM), Total Resource Cost test (TRC), and the Program Administratoi Cost test (PACT). In addition to 

the tests, costs of conserved energy will be calculated from the utility perspective. Within this 

framework, total program benefits are compared to total program costs. Program benefits are defined 

as the expected kWh/l<W saving attributed to the program. These kWh/kW savings are then multiplied 

by the Company’s most recently filed long-run incremental cost (value of avoided generation, 

transmission, distribution, line losses). The benefits can be expected to accrue over the life of the 

measure. The dollar value of these benefits may vary over time, reflecting changes in the cost of 

alternative supply socjrces and expected inflation. Costs associated with the program include all costs 

contributing to the realization of program benefits, regardless of who incurs the cost. Traditionally, 

included in the program costs are all labor costs, miscellaneous materials and expenses, Company paid 

rebates, promotional expenditures and any participant expenditures exceeding the Company rebate. 

For purposes of reporting and cost recovery in Kentucky, only costs incremental to the Company after 

beginning the program offerings are induded in the costs. Employee labor costs are not included, 

unless new labor was utilized incrementally and specifically for DSM program implementation. 

For 2009, the total program costs as filed were $34,119, of which $27,457 were incentives. However, 

these costs do not include the unrecoverable administrative costs from KPC staff and AEPSC staff. An 

estimated $6,000 was included to account for unrecoverable costs, bringing the total to $40,1 19 in 

actual costs related to the program. In 2010, the total filed program costs were $57,134, of which 

$39,745 were incentives. To account for unrecoverable admin costs and the costs froin the 2010 

evaluation of 2009 activity, another $7,699 and $8,806 were added respectively. However, these costs 

could not be corroborated by AEP’s ledger. Cost data pulled froin the Enterprise Warehouse showed 

that there was $36,908 and $26,226 spent in 2009 on recoverable total costs and incentives; and there 

was 957,443 and $23,749 respectively in 2010. Though costs were slightly different, neither value would 

significantly alter fhe benefit-cost analysis results. 

DSMore, an industry standard energy efficiency analysis software package, was utilized to perform the 

cost-benefit analysis tests from the California Standard Practice Manual. While costs as reported 

contain only the costs recoverable under the KPC DSM rider, the cost-benefit analysis attempted to 

account for all costs related to program implementation and evaluation. Therefore an estimate of the 

value of KPC and AEP Service Corporation (AEPSC) staff time utilized to implement and evaluate the 
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program was added to the reported costs. The below table shows the breakdown by category of the 

costs used iii the analysis. 

2010 
201 1 

Program Costs by Year and Type 

$7,699 $6,884 1 $39.7;; 1 $8,806 I $63,134 1 
$0 $0 $5,000 $5,000 

Goals were reported as total amounts respective to the winter peak only. However, both summer and 

winter peal: comparisons were used in the analysis - summer to acc.or.int for KPC being in the AEP 

generation pool that experiences sutntner peaking conditions, and winter to accovni- for KPC’s 

inaxiinuin system load that occurs in the winter. 

The results for the benefit/cost tests show that the program was cost-effective from Participant, Program 

Administrator, and Total Resource perspectives, although each ratio underperforined compared to 

projections in the prograin filing. The likely reason for this underperformance is due to changes in the 

calculations of energy savings during the later years of the CFL bulb life. The Energy Independence and 

Security Act of 2007 (EISA) sets efficiency requirements for lighting that will cause the phasing out of 

most incandescent bulbs. This will increase the efficiency of the baseline comparison to the CFL, which 

justifies a discount in the future potential savings. 

2009 and 2010 Summer Peak Cost Effectiveness Analysis 

2009 arid 20 10 Winter- Peak Cost Effectiveness Ana/ysis 
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The goal of a prospective analysis is to determine if, based on the current evaluation, there will be any 

changes to the cost effectiveness of the program in future years. Any number of a multitude of factors 

may change the cost effectiveness, including but not limited to: changes in technology, increases in 

efficiency, saturation of a measure in the market, reduction of market potential due to economic 

factors, or changes in standards, codes, and baselines. 

To prospectively analyze the COCFL program, results from the current evaluation were used as the 

starting point for the cost-benefit analysis. Future savings values were discounted due to increasing the 

free ridership percent as a result of effects froin the Energy Independence and Security Act of 2007. 

While the reduction in savings could be attributed to an increase in efficiency in the baseline 

technology, thus reducing the per-bulb savings, it is more likely That tuture pariicipanis wiii SllTlpiy I U /  

have an opportunity to purchase incandexent bulbs, thus an increase in free ridership. Currently, CFLs 

are ubiquitous at most big-box retailers and home stores reducing the availability of incandescent 

bulbs. However, the lower annualized energy savings due to the lack of incandescent bulbs is offset by 

an increase in the cost of avoided energy in future years. The results of the prospective analysis show 

that continuation of the program into 201 2-201 4 is expected to be cost effective. 

.,, . 

20 12-20 14 Winter Peak Cost Effectiveness Analysis 

Total Resource Cost (TRC) 
Ratepayer Impact Measure (RIM) 
Participant Cost (PCT) - 

$ 320,612 
$ 376,066 
$ (306,350) 
$ 1 , l  16,488 

$ 505,480 
$ 505,480 
$ 505,480 
$ 1 , l  16,488 

$ 184,868 
$ 129,414 
$ 81 1,830 
$ 
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~~~~~~ 

The following recommendations are based solely on the expert opinions of the EE/DR Analytics team in 

regards to future years of the COCFL program. 

1 )  Results of the prospective analysis show that continuation of the program into 2012-2014 is 

expected to be cost effective. Therefore, it is our opinion that the COCFL program should 

continue through 2014, with periodic evaluations to ensure the program is still cost effective. 

Greater scrutiny should be applied to data collection and tracking. Every customer list should 

have at a minimum, the customer’s utility bill account nuinber in the same format as it is stored 

in the CIS, the install date of the measure (handout date), and number and wattage of the 

CFLs. 

Marketing related data should be captured and tracked to provide marketing analysis. This 

should include information relating each campaign, the method of transmittal, and costs. 

Future costs should be captured in a more organized and delineated manner. Each program 

should have its own accounting area (project ID), separate from other KPC business. Within 

each project, there should be a consistent set of cost descriptions for each program to 

account for utility admin, implementation admin, materials, marketing, incentives, and 

evaluation. 

On-going program management should be handled by KPC staff, including tracking of 

customer participation and estimated ex-ante savings. 

2) 

3) 

4) 

5) 
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Irnpccl- Me*I-hods 
For the purposes of this evaluation, impacts were based on an annualized incremental savings method. 

An annualized incremental savings is equivalent to what a customer would save in the first year of the 

measure installation, assuming the measure was installed on January 1 5 '  of that year. That savings was 

applied for each year of the measure's life, with savings discounted after the ElSA Act of 2007 which 

reduces the availability for savings in future years due to lack of available alternatives. A calculated 

energy savings is the savings that is expected over the life of the measure, frotn the date the customer 

received/installed the measure, to the completion of the measure's expected life. The calculated 

measure IS used to determine iveT LOSS Swirly>. i j u t y - f f ' - a c y  &-%e 11?ec?swe !P  

both the initial expected impact from an average installation and also the long-term savings from the 

specific installations. 

Technology Description 
A low wattage ENERGY STAR qualified coinpact fluorescent screw-in bulb (CFL) is purchased through a 

retail outlet in place of an incandescent screw-in bulb. The incremental cost of the CFL compared to 

the incandescent light bulb is offset via either rebate coupons or via upstream markdowns. Assumptions 

are based on a time of sale purchase, not as a retrofit or direct install installation. This characterization 

assimes that the CFL is installed in a residential location. Where the implementation strategy does not 

allow for the installation location to be known and absent verifiable evaluation data to support an 

appropriate residential versus commercial split, it is recommended to use this residential 

characterization for all purchases to be appropriately conservative in savings assumptions. 

A I g o rit h rn s 

Terms 
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Wattage of bulb being removed. 
Wattage of bulb being installed. 
Average D a i I y 11 ou rs-o f -use. 
I n t e ra c t ive Fact or. 

Wreplflce 

CF Coincidence Factor. 

Watts LOW I Watts High I <= 201 1 

Validation Rules 

201 2 201 3 >= 2014 

2009-20 1 0). .I 

Watts~ow 1 Watts High I <= 201 1 

Program Start January l5+, 2009 
Program End December 31s+, 2010 
Free Ridership 27% 

Energy Losses (whole year) 8.7% 
Demand Losses (at peak) 10.8% 
Ins tal la tion Ratio 61 .l% 
Measure's expected life in 6 
years 
Average Daily Hours of llse 4.5 
Days per year of Use 35 1 
Energy Waste Heat Factor 1.07 
Demand Waste Heat Factor 1.21 
Summer Coincidence Factor 0.29 
Winter Coincidence Factor 0.27 

Spillover 0% 

_I 

201 2 2013 >= 201 4 

ElSA Discounts 

3.25 1 i:;; 1 3.25 
3.25 
2.00 
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Exhibi-l 1 - Sample Newspaper Adverlisement 
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Facts About CFL 

Page 21 of 41 



:<hibit 3 - F o l d  Sheet: Mercury in 

. . .  .. . 
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The EE/DR Analytics team consists of tnernbers of various groups in the corporate office who collaborate using 

their litility industry and DSM industry experiences to provide robust EM&V analyses. 

Load Research 
Wade M. Claggeft Alan Craves Joseph Chambers 
EEIDR Coordinator Supervisor Load Research Load Research Analyst 
61 4-947-9 1 76 cell 
61 4-71 6-3365 phone 
614-716-1414 fax 
wmcIaqqett@aep.com 

61 4-71 6-331 6 phone 
6 1 4-7 1 6-3388 fax 
araraves@aep.com 

61 4-71 6-3372 phone 
6 1 4-7 1 6-3388 fax 
jd c ha m be rs @ ae p .coin 

EE and Consumer Programs 
Fred "Donny" Nichols Kevin Vass 
Manager Consumer Programs EEIDR Coordinafor 
540-798-8605 cell 6 1 4-27 1 - 1 747 cell 
6 14-7 16-40 13 phone 614-71 6-1444 phone 
61 4-71 6-1 605 fax 61 4-71 6-1 605 fax 
fdnichols@aep.com kivass@aep.com 

Marketing 
David Tabalia Paul Wrnicek Brad Berson 
Manager Marketing Marketing Analyst M arke fing Anal ys f 
540-579-2264 cell 61 4-71 6-2953 phone 61 4-71 6-2445 phone 
61 4-71 6-4004 phone 6 14-7 16-1 4 14 fax 6 14-7 1 6- 1 605 fax 
614-716-1605 fax pi h r ni c e k@ a e p . c o m bsberson@aep.com 
dwtabata@aep.com 

Page 41 of 41 





Evalualion Report "for 2009-201 0 

JVIY 201 1 



Prepared tor: 

l<entucky Power C o m p a n y  

- Prepared By: 

EE/DR Analytics Team 

American Electric Power Service Corporation 
1 Riverside Plaza, 1 3 t h  Floor 

Columbus, OH 4321 5 

Page 2 of 44 



Be of content 
Executive Summary ........................................................................................................................................................ 4 
Prograin Description ....................................................................................................................................................... 5 
Process and Market Evaluation ................................................................................................................................... 7 

Promotional Effectiveness ......................................................................................................................................... 7 
Delivery Mechanism .................................................................................................................................................. 7 
Produc. t Awareness .................................................................................................................................................... 8 
Free Riders and Spillover ........................................................................................................................................... 8 

Customer Satisfaction ...................................................... .................................................................................... 9 
Impact Evaluation ...... .............................................................................................................................................. 10 

Impact Results ........................................ .............................................................................................................. 12 

Sum tnary ...................................................................................................................................................................... 7 

Market Potential ................................................................ .................................................................................... 9 

Cost Effectiveness Evaluation .................. ..................................................................................... 

References ..................................................................................................................................................................... 17 

Prospective Analysis ..................................................................................................................................................... 
Recommendations ....................................................................................................................................................... 16 

Appendix - Impact Methods and Assumptions ...................................................................................................... 18 
Impact Methods ....................................................................................................................................................... 18 
Technology Description .......................................................................................................................................... 18 
Algorithms .................................................................................................................................................................. 18 

Validation Rules .............................................................................................. ..................................................... 19 
Assumptions ..................................................................................................... ..................................................... 19 

Appendix - Exhibits ................................................................................................................. ................................ 21 
Exhibit 1 - Cover Sheet of Workshop Manual ............................................................... ................................ 21 
Exhibit 2 -Teacher's Guide (page 1 )  ................................................................................................................... 22 
Exhibit 3 -Teacher's Guide (page 2) ................................................................................................................... 23 
Exhibit 4 - Data Collection Form ........................................................................................................................... 24 

.................................................. 25 

.................................................. 42 
Questionnaire Sample ............................................................................................................................................. 42 
Questionnaire Results ................................................................................................................................... 

Appendix - EE/DR Analytics Team Members .............................................................................................. 

Terms ........................................................................................................................................................................... 19 

ElSA Discounts ........................................................................................................................................................... 20 

Appendix - Survey .................................................................................................. 
Appendix - Teacher Questionnaire .................................................................... 

Load Researc. h .......................................................................................................................... 44 ........................... 
EE and Consumer Programs ................................................................................................................................... 44 
Marketing ................................................................................................................................................................... 44 

Page 3 of 44 



The objective of the Kentucky Power Company’s (KPC) Energy Educ.ation for Students Program (EEFS) is 

to promote the c.onservation and efficient use of electrkity by encouraging the use of energy efficient 

ENERGY STARB CFLs in place of incandescent light bulbs. Qualified customers in targeted schools 

receive a package of four ENERGY STARB CFLs along with energy education materials. This report 

provides the evaluation results for the 2009 and 2010 prograin years, and a prospective analysis for the 

years 20 1 2-20 1 4. 

Cost Benefit Test 

The evaluation consisted of an impact analysis, market effects and process evaluation, and a cost- 

benefit analysis for the program participants in years 2009 and 2010. The prospective analysis used the 

evaluation results to forecast the effectiveness of the prograin in 2012-2014 with respect to KPC’s winter 

peak. For 2009 and 2010, the EEFS prograin distributed 10,708 CFLs to 2,677 KPC customers, providing 

594 MWh of net annualized energy savings, 144 kW of summer peak demand reductions, and 72 kW of 

winter peak demand reductions. The process evaluation concluded that the promotion and delivery 

processes were effective and that there was a sizable market for CFLs. 

Summer Winter Peal: 
Peuk Ratio Ra’rio 

Based on the results of the evaluation, the EEFS program was determined to be cost-effective under the 

two of the cost-benefit tests used in the California Standard Practice Manual and KPC should continue 

to utilize the program through the remainder of the current program life (201 1) .  The prospective analysis 

of the program for 201 2-201 4 predic.i.s the program will be cost-effective; however, it is recommended 

that KPC evaluate potential replacements for the EEFS ptogram in their portfolio of energy efficiency 

programs. 

Cost Benefif Test 

2009-20 TO Cost-Benefit Evaluation Resulfs 

Winter 
Peck Raiio - 

Program Administrator Cost (PACT) 
Tolal Resource Cost (TRC) 
Ratepayer Impact Measure (RIM) 
Participant Cost (PCT) 

Program Administral 

Ratepayer Impact Measure (RIM) 0.50 0.44 
Participant - Cost (PCT) N/A 

i Total Resource Cost (TRC) ’ ’ I 2.28 1 z;l 1 

1.28 
1.65 
0.47 
N/A 

20 12-20 74 Cost-Benefit Prospective Results 
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Kentucky Power Company inanages a suite of energy efficiency programs to provide customers with 

assistance in reducing electric bills and to meet corporate energy efficiency goals. The Kentucky 

National Energy Education Development (NEED) Project was developed to implement an energy 

education program at participating middle schools within the service territory with the assistance of the 

Kentucky Power Company Demand-Side Management Collaborative (Collaborative) and was 

approved by the Public Service Commission (PSC) on February 24, 2009 (Case No. 2008-00349) to help 

meet Kentucky Power’s goals. 

The major goals of the program are to: 

1 ) Provide education to students about energy, electricity, the environment and economics 

2) Encourage the use of energy efficient lighting in the homes of students 

3) Reduce customer usage of electric energy 

4) Increase customer satisfaction and services 

5) Reduce Kentucky Power’s long-range peak demand. 

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. KPC 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 STARB 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. 

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 KPC. Additionally, the life of the high-efficiency CFLs 

exceed that of the incandescent lamps by abor.Jt 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 coold still be considered somewhat of a barrier which prevents customers 

froin purchasing a CFL versus an incandescent bulb, this barrier is less overwhelming 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 inore applications for the use of CFLs. 

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

customers in the KPC. service territory that are not aware of the many benefits that CFLs provide. KPC 
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believes that the education of improved technology of energy efficient 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 sc.hools today and energy conservation 

affects each of these three issues. This Program also provides another low-cost avenue for KPC to reach 

its customers via students of the participaling schools. 

KPC 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 CFLs. The educational workshops were conducted to ensure that all participating middle schools 

received the same information concerning the Energy Educafion For Students Program. Two workshops 

were 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 eac.h teacher received a 

workshop manual containing a NEED Teacher Guide with educational materials on energy, electricity, 

the environment and economics. For those i5"heih UI IU- ci s z h , F ,  KPC s k f f  

scheduled a meeting with the teachers at the school to introduc,e the Program and provide the 

workshop manual with the educational materials. The teachers used the workshop inancia1 as a 

teaching guide to introduce the Program and provided the educational materials to their seventh 

grade class. Each student was given a form to be filled out by their parents and returned to the teacher 

to verify that the parent is a KPC customer. Upon receiving the completed forms froin the students, KPC 

personnel visited the school, collected the forms, and provided the four-packs of ENERGY STAR8 

qualified CFLs to the teachers, to be given to the participating stvdents. 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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KPC utilized middle schools to administer the Program to deliver education materials and a four-pack of 

ENERGY STARB qualified CFLs to each qualified costomer. The EEFS promotions were reasonably 

effective. All school superintendents gave support to the program, but KPC staff indicated that 

receiving principal support was more problematic. Once contacted, teachers were very receptive to 

the program. A teacher follow-up survey, conducted in May 201 0, 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. The delivery mechanism was effective. 

Partnering with NEED facilitated effective program delivery at a reasonable cost. Careful selection of 

the schools involved ensured that prograin benefits went mostly to KPC customers. The provision of 

energy efficiency related educational material along with the energy saving CFLs potentially provided 

the opportunity for additional energy savings in the student's homes. Free ridership was not found to be 

excessive. Goals appeared to be appropriately set. I<PC reached the customer participation goal in a 

cost-effective manner that provided excellent customer satisfaction ratings. 

r o rn o 'r i Q n a I E f f e c 1- iv e n e s s 
During the 2009 sc.11001 year nineteen schools, exclusively within the KPC service territory, participated in 

the EEFS program. KPC contac,ted the superintendent of each selected school district, described the 

Program, obtained their approval to iinplement the Program within their school district, and then 

contacted the individual school principals before making contact with the teachers. KPC staff mailed 

invitations to the selected teachers. During the 2010 school year iwenty schools participated, five of 

which also participated in the 2009 program. All contacted superintendents supported the program. 

KPC staff indicated that the teachers were the main obstacle to promotion, specifically the teacher's 

schedule, demands, and pre-conceived notions about the efficacy of energy education. During 201 0 

KPC further enhanced program promotion as they developed a presentation board that could be used 

by c,lcJbs to increase energy efficiency awareness. Quarterly emails were also sent to teachers to 

promote the effectiveness of the program. 

e B iv e ry M e c h a n i s rn 
IKPC staff coordinated the enrollment of the participating schools and partnered with the I<entucl:y 

National Energy Education Development (NEED) Project to implement the Program with seventh grade 

students at participating schools within the I<PC service territoiy. NEED conducted teacher workshops 

on u scheduled basis to ensure that all participating schools were provided the same inforination 

regarding the Program. Two workshops were scheduled in each area. Invitations were mailed to the 
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teac,hers of each seventh grade class in each school. The Program was introduced and described and 

each teacher received a workshop manual (cover sheet shown in Appendix A, Exhibit 1 )  containing a 

NEED Teacher Guide (Appendix A, Exhibit 2 and 3) with educational materials on energy, electricity, the 

environment and economics. For those teachers unable to attend a scheduled workshop, KPC 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 materials to their seventh 

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 I<PC customer. KPC personnel visited the school, 

collected the forms, and provided the four-packs of ENERGY STAR8 qualified CFLs to the teachers to be 

given to the participating students. The incentive to the participant's households was that each student 

received education materials, a four-pack of ENERGY STAR8 qualified CFLs, and potential energy 

savings resulting in savings with their electric bill. The delivery mechanism was effective in that it utilized 
. .  . 

existing institutions to provtae a low-ccssl i~ieaiib ui L;r>,trrbtrtrPrg CT's - L ,  i m s ?  CKs m t  l.c, KPC cu;t.eln,,, 
and, by reaching the youth, the program shorild enhance energy efficiency awareness in a group of 

people who can take steps to implement energy efficiency for many years. 

Teacher Satisfaction was reasonably high. 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 teac.hing energy conservation measures to both thein 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. 

Federal government is also working to enact guidelines for teaching energy education. Once 

adopted, more schools will participate to meet the guidelines. 

I<PC staff indicated that NEED provided an effective program delivery, bot possibly they could take on 

inore of the promotion and administrative work, although that would possibly increase the prograin 

cost. 

Prod u c I- A w a re n ess 
The Participants' pre-program awareness of energy efficient CFLs was mediocre, with 41 % of the 

participants surveyed stating they had used CFLs in their home prior to the Program, and 59% of the 

participants surveyed having not previously used CFLs in their home. 

iders and spi 
A free rider is a partic,ipant who utilized the provided CFLs, but would have purchased and installed 

equivalent CFLs had they not participated in the Program. Spillover refers to additional CFLs porc.hased 
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by participants as a result of the program. From the survey responses, 27% of participants indicated 

they would have purchased and installed equivalent CFLs without the program and thus were classified 

as likely free riders in this program. The survey results also indicated that 24% of participants purchased 

additional CFLs since participating in the Program, providing a potential spillover effect and potentially 

providing additional energy savings. The authors of this report had some concerns with the survey 

wording, therefore, to stay conservative, the 27% free rider response was used for the impact analysis 

and the spillover effects were treated as zero. 

Market Potentia I 
Based on the responses to the 2010 Residential Appliance Saturation Survey, it was determined that 13% 

to 25% of rooms in KPC 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 kitchen, living room and 

master bedroom, respectively. i-or all the iocaiions in tne noirie i i  C:UII be mid --I?C;S 

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 KPC service 

territory. 

. .  

c US f 0 yy7 E?r s OltiSfOl C "ri0 I7 
The participant follow-up survey showed that overall satisfaction with the Program was very high, with 

95% of the survey respondenk 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 CFLs because the CFLs had either 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. The survey 

results also indicated that 16% of the respondents removed their CFLs from 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. 
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The evaluation began with an engineering estimate analysis of the implementation data collected by 

KPC. The engineering estimates were used to develop gross measure savings without post-consumption 

data or a billing analysis. A billing analysis was not performed because the magnitude of impacts in a 

CFL program falls within the normal bill variability. Implementation data was utilized to determine 

frequencies of installed measures as well as many values needed to calculate engineering estimates of 

measure savings. For Net-To-Gross calculations, survey results provided a basis for net savings estimates. 

In order to capture accurate per-participant savings numbers, the list of applicable customers must first 

be validated. For 2009, 1,130 customers received a four-pack of CFLs for a total of 4,520 bulbs 

distributed. However, after removing non-valid or imissing account numbers, only 590 unique IKPC 

customers could be identified (2,360 bulbs). The reason for the large disc.repancy is due to rnissing 

account numbers. However, this IS expected in any program wneie u iiieumrt: 15 

school aged children. In 2010, 6,188 bulbs were distributed to 1,547 customers. Again, after removing 

non-valid or missing account numbers, only 603 unique customers could be identified (2,412 bulbs). In 

total there were 10,708 bulbs distributed to 2,677 customers, of which 4,772 bulbs and 1,193 customers 

were validated. The percentage of customers and bulbs distributed that would be considered valid is 

45%. This is not an unexpected validation percentage due to the inherent forgetful nature of 7111 

graders. Because the program and potential for energy savings is small, nothing should be done to 

remedy the lack of valid customers at this time. 

. . .  

Once a valid set of customers was determined, the next step was to use the engineering estimate 

algorithm for CFLs (Appendix - Impact Methods and Assumptions) to determine an average per- 

participant energy, summer peak, and winter peak savings value. To calculate annualized energy 

savings, an average per-CFL savings must be determined based on the wattage of the bulb being 

removed (base wattage) and the wattage of the bulb being installed (replacement wattage). The 

difference in wattage is the per-hour usage, and this number is multiplied by the total number of bulbs 

installed, the average hours per day, and the average days per year of use to determine the per- 

participant, per-year usage. Once the average per-participant annualized savings were determined, 

values were discounted to account for the persistence of the measure. This new per-participant 

savings value is the “Gross” savings. To determine the “Net” savings, the gross savings number is 

multiplied by one minus the free ridership percentage and one plus the spillover percentage. To 

complete the savings calculation, transmission and distribution losses are accounted for, so that 

numbers can be presented at a level equivalent to generation. Going foiward, the per-participant 

assumptions for estimating savings should be as follows 
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2009 and 20 7 0 Average Per-Participant Savings 

For 2009, KPC had goals of providing 1,200 custoiners with CFLs and saving KPC custoiners 221 MWh, 5 

kW in summer peak demand, and 110 kW in winter peak demand savings. The program was able to 

provide 1,130 participants with CFLS, and produce net annualized total program savings of 25 1 MWh of 

energy savings, including transinission and distribution losses, persistence, and free ridership. The net 

annualized suinmer peak demand reductions were 61 kW and the net annualized winter peak demand 

reductions were 30 kW. KPC met 94% of the participant target, 1 13% of the energy target, 1,267% of the 

summer demand target, and 28% of the winter demand target. 

For 2010, KPC had goals of providing 1,700 c.ustoiners with CFLs and saving KPC customers 313 MWIi, 17 

kW in summer peak demand, and 156 1:W winter peak demand savings. The program was able to 

provide 1,547 participants with CFLS, and produce net annualized total program savings of 343 MWh of 

energy savings, including transmission and distribution losses, persistence, and free ridership. The net 

annualized summer peak demand reductions were 83 kW and the net aiinualized winter peak demand 

reductions were 42 IkW. KPC met 9 1 % of the participant target, 1 10% of the energy target, 1,225% of the 

summer demand target, and 27% of the winter demand target. 

For the first two years of the EEFS program, KPC was able to distribute 10,708 bulbs to 2,677 customers, 

producing net annualized program savings of 594 MWh of energy savings, 144 kW in summer demand 

and 72 kW in winter demand peak reductions. As a whole, KPC was able to meet 92% of the 

participant target, 1 1  1% of the energy target, 1,242% of the summer demand target, and 27% of the 

winter demand target. 

Participation numbers were near the expected goals, and the total energy savings and summer 

demand savings were higher than expected. However, the winter peak demand savings was much 

lower. This was due to the participant survey results showing the bulbs being on more than expected 

during suinmer peak demand hours, and less than expected during winter peak demand hours. There 

are a multitude of reasons why the winter peak hour usage is low, though at this time any opinion 

tendered would be spectilation without a more in depth survey froin which to c-oinpare. The most likely 

reason for the low usage is that between 7ain and 9ain students are not in the primary rooins listed 

(living room, bedroom), but instead are in the bathroom or dining room. Installing bulbs in ihese 

locations would likely iincrease the potential winter demand savings, but it would also likely lower the 

annual energy savings due to the low utilizaiion of bathrooms and dining rooms compared to other 

rooms. 
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Impact Results 
The four key statistics used in an impact evaluation - number of participants, energy savings, summer 

peak demand reduction, winter peak demand reduction - are shown below. Included in the table are 

the program goals, the ex-ante savings, and the ex-post savings. Ex-ante savings are forecasted 

savings as reported by the program staff doring the program’s implementation. Ex-post savings are 

estimated savings as determined by the impact evaluation and reported in the evaluation report. 

Impact Evaluafion Results b y  Year 
Category 

2069 
Participants 
Bulbs 
Energy (MWh) 
Summer Demand (kW) 
Winter Demand (kW) 
2010 
Participants 
Bulbs 
Energy (MWh) 
Summer Demand (kW) 
Winter Demand (kW) 
Total 
Participants 
Bulbs 
Energy (MWh) 
Summer- Demand (kW) 
Winter Demand (kW) ~ 

~- 

Goal Ex-ante E x - ~ o s %  Percent of 
Goal 

1,200 1,130 1,130 94% 

22 1 208 25 1 113% 
5 5 61 1,267% 

1 IO 104 30 28% 

1,700 1,547 1,547 91% 
6,800 6,188 6,188 91% 

31 3 285 343 110% 
7 6 83 1,225% 

156 142 42 27% - -- 

2,900 2,677 2,677 92% 
1 1,600 10,708 1 0,708 92% 

534 493 594 1 1 1 %  
12 1 1  144 1,242% 

267 246 72 27% 
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AEP uses a cost effectiveness framework based on the 2002 California Standard Practice Manual: 

Economic Analysis for Demand-Side Programs and Projects. Four benefit cost tests were used as 

defined in the California Standard Practice Manual: Participant test (PCT), Ratepayer Impact Measure 

test (RIM), Total Resource Cost test (TRC), and the Program Administrator Cost test (PACT). In addition to 

the tests, costs of conserved energy will be calculated from the utility perspective. Within this 

framework, total program benefits are compared to total program costs. Program benefits are defined 

as the expected kWh/kW saving attributed to the program. These kWh/kW savings are then multiplied 

by the Company’s most recently filed long-run incremental cost (value of avoided generation, 

transmission, distribution, line losses). The benefits can be expected to accrue over the life of the 

measure. The dollar value of these benefits may vary over time, reflecting changes in the cost of 

alternative supply sources and expected inflation. Costs associated with the program include all costs 

contributing to the realization of program benefits, regardless of who incurs the cost. Traditionally, 

included in the program costs are all labor costs, miscellaneous materials and expenses, Company paid 

rebates, promotional expenditures and any participant expenditures exceeding the Company rebate. 

For purposes of reporting and cost recovery in Kentucky, only costs incremental to the Company after 

beginning the program offerings are included in the costs. Employee labor costs are not included, 

unless new labor was utilized incrementally and specifically for DSM program implementation. 

For 2009, the total program costs as filed were $17,184, of which $12,184 were listed as incentives. 

However, these costs do not include the unrecoverable administrative costs from I<PC staff and AEPSC 

staff. An estimated $6,000 was included under administration to account for unrecoverable costs, 

bringing the total to $23,184 in actual costs related to the program. In 2010, the total filed program 

costs were $22,019, of which $1 7,019 were incentives. To account for unrecoverable admin costs and 

the costs from the 2010 evaluation of 2009 activity, another $10,562 and $4,179 were added to account 

for admin and evaluation costs respectively. As a whole, costs for this program are very low. Since the 

general rule for determining the cost of an evaluation is to use 510% of the total program cost, the 

ability to provide a robust analysis will be limited. 

DSMore, an industry standard energy efficienc,y analysis software pac.kage, was utilized to perform the 

cost-benefit analysis tests from the California Standard Practice Manual. While costs as reported 

contain only the costs recoverable under the I<PC DSM rider, the cost-benefit analysis attempted to 

account for all costs related to program implementation and evaluation. Therefore an estimate of the 

value of KPC and AEP Service Corporation (AEPSC) staff time utilized to implement and evaluate the 

prograin was added to the reported costs. The below table shows the breakdown by  category of the 

costs used in the analysis. 
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Program Costs by Year and Type 

Summer Peak Ratio MPV 
Program Administrator Cost (PACT) 2.00 $ 62,000 
Total ReSOiJrce Cost (TRC) 2.28 $ 69,565 
Ratepayer 1mpac.t Measure (RIM) 0.50 !$ (125,251) 
Participant Cost (PCT) N IA  $ 244,136 

Goals were reported as total amounts respective to the winter peak only, however, both summer and 

winter peak comparisons were used in the analysis - summer to acc.ot.int for KPC being in the AEP 

generation pool that experiences summer peaking conditions, and winter to account for KPC’s 

maximum system load that occws in the winter. 

PV Benefits PV Costs 
$ 123,718 $ 61,718 
$ 123,718 $ 54,153 
$ 123,718 $ 248.969 
$ ___. 244,136 $ 

The results for the benefitlcost tests show that the program was c.ost-effective from Participant, Program 

Administrator, and Total Resource perspectives, although each ratio underperforrned compared to 

projections in the program filing. The expected Total Resource Cost ratio was 8.09, Participant Cost ratio 

was 2.39, Ratepayer Impact Measure ratio was 3.06, and Program Administrator Cost ratio was 30.28. 

Contributing factors for this underperforinance are most likely due to changes in the calculations of 

energy savings during the later years of the CFL bulb life. The Energy Independence and Security Act of 

2007 (EISA) sets efficiency requirements for lighting that will cause the phasing out of most incandescent 

bulbs. This will increase the efficiency of the baseline comparison to the CFL, which justifies a discount in 

the future potential savings. 

Winter Peak Raiio NPV PV Benefits 
Program Administrator Cost (PACT) 1 79 $ 48,941 !$ 110,659 
Total Resource Cost (TRC) 2.04 $ 56,507 $ 110,659 
Ratepayer Impact Measuie (RIM) 0.44 $ ( 1  38,309) ’$ 110,659 
Participant Cost (PCT) N IA  $ 244,136 $ __I___ 244,136 

2009 and 20 10 Summer Peak Cost Effecfiveness Analysis 

PV costs 
$ 61,718 
8 54,1S3 
$ 248,969 
$ 

2009 and 20 10 Winter Peak Cosf Effecfiveness Analysis 
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The goal of a prospective analysis is to determine if, based on the current evaluation, there will be any 

changes to the cost effectiveness of the program in future years. Any number of factors may change 

the cost effectiveness, including but not limited to: changes in technology, increases in efficiency, 

saturation of a measure in the market, reduction of market potential due to economic factors, or 

changes in standards, codes, and baselines. 

To prospectively analyze the EEFS program, results froin the current evaluation were used as the starting 

point for the cost-benefit analysis. Future savings values were discounted due to increasing the free 

ridership percent as a resuli of effects from the Energy Independence and Security Act of 2007. While 

the reduction in savings could be attributed to an increase in efficiency in the baseline technology, thus 

reducing the per-bulb savings, it IS inore iikeiy i i7Cltf~h~ie p> ciz 
to purchase incandescent bulbs, thus an increase in free ridership. Currently, CFLs are ubiquitous at 

most big-box retailers and home stores reducing the availability of incandescent bulbs. However, the 

lower annualized energy savings due to the lack of incandescent bulbs is offset by an increase in the 

cost of avoided energy in future years. There are also concerns about the delivery inechanisin in 

regards to free ridership. Because the CFLs are distributed to children, and not the predominant 

consumer in the house (parent/guardian), there is a higher probability that the option io  receive free 

CFLs is not even available. 

. .  . .  

Due to the closeness of the 2009 and 2010 cost benefit analysis, only the winter peak cost benefit 

analysis was run. The results of the prospective analysis show that continuation of the program into 

201 2-201 4 is expected to be cost effective. 

20 12-2014 Winter Peak Cost Effectiveness Analysis 
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Re c 0 n7 men 
The following recommendations are based solely on the expert opinions of the EE/DR Analytics team in 

regards to future years of the EEFS program. 

I )  Results of the prospective analysis show that continuation of the program into 2012-2014 is 

expected to be cost effective. However, due to the relative uncertainty of the DSMore model in 

using stochastic models, the opportunity for the program to become cost ineffective is a very 

real possibility. It is our recommendation that this program be reviewed by KPC. staff for potential 

replacement in the EE Portfolio. Potential options for improved measure savings would be to 

substitute LEDs for CFLs, or include some weatherization measiires as a kit. 

2) Greater scrutiny should be applied to data collection and tracking. Every customer list should 

have at a minimum, the customer's utility bill account number in the same format as it is stored in 

the CIS, the install date of the measure (handout date), and number and wattage of the CFLs. 

3) Future costs should be captured in a more organized and delineated manner. Each program 

should have its own accounting area (project ID), separate from other KPC business. Within 

each project, there should be a consistent set of cost descriptions for each program to account 

for utility admin, implementation admin, materials, marketing, incentives, and evaluation. 

4) On-going program management should be handled by KPC staff, inclrjding tracking of 

customer participation and estimated ex-ante savings 

5) KPC staff labor time spent on the Program should be captured so that the true total c.ost of 

delivering the program can be known. 

6) To increase teacher workshop participation, consideration should be given to providing an 

additional incentive to the teachers related to their time requirements for attending the 

workshop. 

7) An additional survey of the participants should be conducted to determine the persistence of 

the savings over the expected CFL life. 

8) Education materials should be reexamined to ensure that the bulbs are recommended to be 

installed in an area to gain the maximum savings. 
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The references listed below were used to help prepare the information c.ontained within this plan. All 

are available upon request in electronic form. 

I. California Public lltilifies Commission. California Energy Efficiencv Evaluation Protocols: Technical, 
Methodological, and Reportinq Requirements for Evaluation Professionals. April 2006. 

II. State of California Governor's Office of Planning and Research. California Standard Practice 
Manual: Economic Analysis of Demand Side Programs and Proiecfs. July 2002. 

111. PJM Forward Market Operations. Enerqy Efficiency Measurement 8, Verification. Revision 0 1 . March 
1, 201 0. 

IV. Vermont Energy Investment Corporation. State of Ohio Enerqv Efficiency Technical Reference 
Manual. Ohio TRM - Draff.8-6-2010. Public Utilities Commission of Ohio, 2010. PDF. 6 August 2010. 

V. Ohio Electric Utilities. Draft Technical Reference Manual (TRM) for Ohio Senate Bill 221 Energy 
Efficiencv and Conservation Proqram and 09-51 2-GE-UNC. Septemher/October 2009. 

VI. Morrison, Richard. IKentucky Power ComDany DSM Proqram Terndate. Kentucky Power Company 
Program Template for DSM Programs Revised 0520 10 Expand Redline. MS Excel Workbook. 20 May 
20 10. 

VII. AEP Load Research Analysis Evaluation Report for the Energy Education for Students Prooram in 
Kentucky Power Coinpany Program Period: Januaw 2009 - December 2009. August 2010. 

VIII. Sonderegger, Robert C. A Baseline Model for Utility Bill Analysis Using Both Weather and Non-Weather 
Related Variables. .June 1998. 

IX. Kentucky Power DSM Collaborative Report. January 1,2008 to December 31, 2008 

X. Kentucky Power DSM Collaborative Report. .January 1,2009 to December 31, 2009. 

XI. I<entucky Power DSM Collaborative Report. .January 1 ,  2010 to December 31, 2010. 
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mipact Methods 
For the purposes of this evaluation, impacts were based on an annualized incremental savings method. 

An annualized incremental savings is equivalent to what a customer would save in the first year of the 

measure installation, assuming the measure was installed on January 1 5 '  of that year. That savings was 

applied for each year of the measure's life, with savings discounted after the ElSA Act of 2007 which 

reduces the availability for savings in future years due to lack of available alternatives. A calculated 

energy savings is the savings that is expected over the life of the measure, from the date the customer 

received/installed the measure, to the completion of the measure's expected life. The calculated 

measure IS used to Cletermine iver Loss Scrprriys. ZU-ZC;~ !n 
both the initial expected impact from an average installation and also the long-term savings from the 

specific insfallations. 

es c ri p ti o n 
A low wattage ENERGY STAR qualified compact fluorescent screw-in bulb (CFL) is  purchased through a 

retail outlet in place of an incandescent screw-in bulb. The incremental cost of the CFL compared to 

the incandescent light bulb is offset via either rebate coupons or via upstream markdowns. Assumptions 

are based on a time of sale purchase, not as a retrofit or direct install installation. This characterization 

assumes that the CFL is installed in a residential location. Where the implementation strategy does not 

allow for the installation location to be known and absent verifiable evaluation data to support an 

appropriate residential versus c.ommercial split, it is recommended to use this residential 

characterization for all purchases to be appropriately conservative in savings assumptions. 

A I g o Ti  j- h rn s 
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1 Term I Description 
kWh Energy Savings. 
kW Demand Savings. 
WlXIS? Wattage of bulb being 

Wreplaco 
H Aveiage Daily hours-of use. 
IF Interactive Factor. 
CF Coincidence Factor. _ _  

removed. 
Wattage of bulb being installed. 

____ 

Validation Rules 

2009-20 1 0). - 

Assu m plions 

Program Start January IS', 2009 
Program End December 3 1 s ' ,  2010 
Free Ridership 27% 

Energy Losses (whole year) 8.7% 
Demand Losses (at peak) 10.8% 
Installation Ratio 61.1% 
Measure's expected life in 6 
years 
Average Daily Hours of llse 4.5 
Days per year of Use 35 1 
Energy Waste Heat Factor 1.07 
Demand Waste Heat Factor 1.21 
Summer Coincidence Factor 0.29 

Spillover 0% 

Winter Coincidence Factor 0.27 __.. 
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Exhibit 1 - Cover Sheet of Workshop Manual 
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ibif 2 - Teacher's Guide (page 
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xhibi'f- 3 - Teacher's Gu de (page 2) 

........................... 

......................................................................... 

.......................... _... .Fi3-35 
........................ ........... 76-'.3 

. . . . . .  
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0 u esti o n n aire Sa rn p 
Good Morning All, 

The Kentucky Power Company (KPC) is in the process of evaluating our 2009 Energy Education for Students 

Program. KPC is currently designing a survey that will be sent to a random sample of participants. KPC 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 KPC 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 

Kentucky Power Company 

Phone: (606) 929 1540 

Fax: (606) 929 1441 

Cell: (606) 922 9954 

Survey Questions: Please marl: ( x ) one answer only for each question and return your completed questionnaire 

in this e-mail to Don Music of I<PC.) 

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%- I did not attend 
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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? 

0%- No 

0%- 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 

-60%- somewhat receptive 

-0%- 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 cominents that YOU may have that would be helpful to KPC in promoting the 

Energy Education For Students Prograin in the future. 

NQ Comments Provided 

Q ues-i-io n 61 aire Resu IPS 
Ten out of a total of fifteen teachers responded to the questionnaire. 
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The EE/DR Analytics team consists of imembers of various groups in the corporate office who collaborate using 

their Utility industry and DSM industry experiences to provide robust EM&V analyses. 

load Research 
Wade M. ClaggeP5 Alan Graves Joseph Chambers 
EEIDR C oordina tor Supervisor Load Research Load Research Analyst 
6 14-947-9 1 76 cell 
61 4-71 6-3365 phone 
61 4-71 6-1 41 4 fax 
wmc laqqet t @ae p .co m 

6 1 4-7 1 6-33 1 6 phone 
6 1 4-7 1 6-3388 fax 
araraves@aep.com 

614-71 6-3372 phone 
6 1 4-7 1 6-3388 fax 
jd c ha m be rs @a e p .co 12 

EE and Consumer Programs 
Fred “Donny” Nichols Kevin Vass 
Manager Consumer Programs EEIDR Coordinator 
540-798-8605 cell 614-271-1747 cell 
6 1 4-7 1 6-40 1 3 phone 
61 4-71 6-1 605 fax 614-71 6-1 605 fax 
fdnichols@aep.com kivass@aep.com 

614-716-1444 phone 

Marketing 

David Tabula 
Manager Marketing 
540-579-2264 cell 
614-716-4004 phone 
6 14-7 1 6-1 605 fax 
dwtabata@aep.com 

Paul Hrnicek 
M arke ting Analyst 
61 4-71 6-2953 phone 
614-716-1414 fax 
pihrnicek@aep.com- 

M arke tin g Analyst 
61 4-71 6-2445 phone 
614-716-1605 fax 
bsberson@aeD.com 
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rY 
Kentucky Power Company (KPC) manages a suite of energy efficiency programs to provide customers 

with assistance in reducing electric bills and to meet corporate energy efficiency goals. The programs 

were developed with the assistance of the Kentucky Power Company Demand-Side Management 

Collaborative (Collaborative) and were approved by the Public Service Commission (PSC) to help meet 

Kentucky Power’s goals. This report provides the cost-benefit evaluation results for the 2009 and 2010 

program years. Subsequent sections provide program results and the verbatim description of each of 

the cost-benefit tests used for the KPC program evaluations as described in the California Standard 

Practice Manual. The KPC portfolio was cost effective for the 2009 and 201 0 program years. 

Summer Peak 

Total Resource Cost (TRC) 
Ratepayer Impact Measure (RIM) 

n r n r t  I D A C T \  
I L  

2009 and 2010 Summer Peak Cost Effectiveness Analysis - Program Porffolio 
Ratio N PV PV Benefits PV costs 

%.Qgl ,  1 A3 .$7,=731 
1.56 $1,318,387 $3,68 1,163 $2,362,776 
0.47 -$4,1 12,043 $3,68 1,163 $7,793,207 

1 A 7  R1 !72Lp-?  
Y ’ r  8 

Program Administrator Cost (PACT) 
Total Resource Cost (TRC) 
Ratepayer Impact Measure (RIM) 

2009 and 20 10 Winter Peak Cost Effectiveness Analysis - Program Porffolio 

1.80 $2,008,459 
1.91 $2,154,4 1 4 
0.58 -$3,276,017 

$4,517,19 1 
$4,517,191 
$4,5 1 7,19 1 

$2,508,73 1 
$2,362,776 
$7,793,207 

2009 and 20 10 Per Participant and Total Savings by  Program and Sub Group 

COCFL 
EEFS 
HEHP Resistance 
HEHP Replacement 
MEF 
MHHP 
MHNC 
TEE All-Electric 
TEE Non-All-Electric 

248 
222 

1,342 
1,698 

65 1 
2,583 
1,681 
1,962 

873 

0.052 0.049 
0.054 0.033 

(0.140) 0.520 
(0.020) 0.590 
(0.030) 0.240 

0.460 0.760 
0.455 0.101 
0.280 0.510 
0.220 0.1 40 

Total Portfolio Savings 

2,l 19 
594 
460 

1,233 
1,304 
1,015 

, 692 
1,187 

120 
8,724 

1. --I___-----_ 
”~ 

41 7 
72 

178 
428 
480 
299 
101 
309 

19 
2,303 

--________-----_____-----. 
-.--- 
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Program Administrator Cost Test (PACT) 

Definition 
The Program Administrator Cost Test measures the net costs of a demand-side management program 

as a resource option based on the costs incurred by the program administrator (including incentive 

costs) and excluding any net costs incurred by the participant. The benefits are similar to the TRC 

benefits. Costs are defined more narrowly. 

Benefits and Costs 
The benefits for the Program Administrator Cost Test are the avoided supply costs of energy and 

demand, the reduction in transmission, distribution, generation, and capacity valued at marginal costs 

for the periods when there is a load reduction. The avoided supply costs should be calculated using net 

program savings, savings net of changes in energy use that would have happened in the absence of 

the program. For fuel substitution programs, benefits include the avoided supply costs for the energy- 

using equipment not chosen by the program participant only in the case of a combination utility where 

the utility provides both fuels. 

The costs for the Program Administrator Cost Test are the program costs incurred by the administrator, 

the incentives paid to the customers, and the increased supply costs for the periods in which load is 

increased. Administrator program costs include initial and annual costs, such as the cost of utility 

equipment, operation and maintenance, installation, program administration, and customer dropout 

and removal of equipment (less salvage value). For fuel substitution programs, costs include the 

increased supply costs for the energy-using equipment chosen by the program participant only in the 

case of a combination utility, as above. 

In this test, revenue shifts are viewed as a transfer payment between participants and all ratepayers. 

Though a shift in revenue affects rates, it does not affect revenue requirements, which are defined as 

the difference between the net marginal energy and capacity costs avoided and program costs. Thus, 

if NPVpa > 0 and NPVRIM < 0, the administrator's overall total costs will decrease, although rates may 

increase because the sales base over which revenue requirements are spread has decreased. 
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AEP Generation Pool (Summer) Results 
The following table displays the results of the cost-benefit analysis for each program in the KPC portfolio 

with respect to the PACT test at Summer Peak. For this test, Weatherization Assistance Program (WAP) 

dollars do not apply. 

EEFS 
HEHP 
MEF 
MHHP 
MHNC 
TEE wf WAP 

2.00 $62,000 $123,718 $61,718 
1.3 1 $1  65,856 $702,324 $536,468 
0.62 -$274,063 $450,187 $724,250 
3.28 $470,444 $676,565 $206,12 1 
1.92 $225,232 $470,462 $245,230 

Kentucky Power (Winter) Results 
The following table displays the results of the cost-benefit analysis for each program in the KPC portfolio 

with respect to the PACT test at Winter Peak. For this test, Weatherization Assistance Program (WAP) 

dollars do not apply. 

EEFS 
HEHP 
MEF 
MHHP 
MHNC 
TEE w l  WAP 

1.79 $48,941 $1 10,659 $61,718 
2.27 $679,564 $1,216,032 $536,468 

3.72 $560,865 $766,986 $206,121 
1.67 $1 65,093 $410,323 $245,230 

0.90 -$74,873 $649,377 $724,250 

_ _ _ _ _ _ _ _ _ _ - - - _ _ _ - - _  TEE w/o WAP _ _ _ _ - _ _ _ _ _ - _  1.59 $374,341 - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - - - - - - - - -  $1,006,092 $631,750 --------.  I 1  "...1-.-".. Portfolio ..._-.- 1.80 $2,008,460 $4,517,191 $2,508,731 
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Total Resource Cost Test (TRC) 

Definition 
The Total Resource Cost Test measures the net costs of a demand-side management program as a 

resource option based on the total costs of the program, including both the participants' and the utility's 

costs. 

The test is applicable to conservation, load management, and fuel substitution programs. For fuel 

substitution programs, the test measures the net effect of the impacts from the fuel not chosen versus 

the impacts from the fuel that is chosen as a result of the program. TRC test results for fuel substitution 

programs should be viewed as a measure of the economic efficiency implications of the total energy 

supply system (gas and electric). 

A variant on the TRC test is the Societal Test. The Societal Test differs from the TRC test in that it includes 

the effects of externalities (e.g., environmental, national security), excludes tax credit benefits, and uses 

a different (societal) discount rate. 

Benefits and Costs 
This test represents the combination of the effects of a program on both the customers participating 

and those not participating in a program. In a sense, it is the summation of the benefit and cost terms in 

the Participant and the Ratepayer Impact Measure tests, where the revenue (bill) change and the 

incentive terms intuitively cancel (except for the differences in net and gross savings). 

The benefits calculated in the Total Resource Cost Test are the avoided supply costs, the reduction in 

transmission, distribution, generation, and capacity costs valued at marginal cost for the periods when 

there is a load reduction. The avoided supply costs should be calculated using net program savings, 

savings net of changes in energy use that would have happened in the absence of the program. For 

fuel substitution programs, benefits include the avoided device costs and avoided supply costs for the 

energy, using equipment not chosen by the program participant. 

The costs in this test are the program costs paid by the utility and the participants plus the increase in 

supply costs for the periods in which load is increased. Thus all equipment casts, installation, operation 

and maintenance, cost of removal (less salvage value), and administration costs, no matter who pays 

for them, are included in this test. Any tax credits are considered a reduction to costs in this test. For fuel 
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substitution programs, the costs also include the increase in supply costs for the utility providing the fuel 

that is chosen as a result of the program. 

AEP Generation Pool (Summer) Results 
The following table displays the results of the cost-benefit analysis for each program in the KPC portfolio 

with respect to the TRC test at Summer Peak. For this test, Weatherization Assistance Program (WAP) 

dollars apply. 

Kentuchy Power (winter) Results 
The following table displays the results of the cost-benefit analysis for each program in the KPC portfolio 

with respect to the TRC test at Winter Peak. For this test, Weatherization Assistance Program (WAP) 

dollars apply. 

COCFL 
EEFS 
HEHP 
MEF 
MHHP 
MHNC 
TEE w/ WAP 
TEE wlo WAP 
Portfolio w l  WAP 
Portfolio wlo WAP 

. . . . . . . . . . . . . . . . . . . . . . .  

Ratio I NPV I PV Benefits I PV Costs 
4.1 7 
2.04 
1.74 
1.15 
5.23 
2.25 
0.7 1 
1.59 
1.44 
1.91 

. - - - - -____- 

$27 1,926 
$56,507 

$51 8,487 
$84,998 

$620,296 
$227,859 

$37434 1 
$1,375,208 
$2,154,414 . 

-$404,865 
_ _ _ _ _ _ _ - - _ _ _ _ _ _  

$35 7,722 
$1 10,659 

$1,216,032 
$649,377 
$766,986 
$4 1 0,323 

$1,006,092 

$451 7,19 1 -- 

$85,795 
$54,153 

$697,545 
$564,379 
$146,690 
$1 82,464 

$1,410,957 
$63 1,750 

$3,14 1,983 
$2,362,776 
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Ratepayer Impact easure Test [ 

Definition 
The Ratepayer Impact Measure (RIM) test measures what happens to customer bills or rates due to 

changes in utility revenues and operating costs caused by the program. Rates will go down if the 

change in revenues from the program is greater than the change in utility costs. Conversely, rates or bills 

will go up if revenues collected after program implementations are less than the total costs incurred by 

the utility in implementing the program. This test indicates the direction and magnitude of the expected 

change in customer bills or rate levels. 

Benefits and Costs 
ply costs. These avoided costs 

include the reduction in transmission, distribution, generation, and capacity costs for periods when load 

has been reduced and the increase in revenues for any periods in which load has been increased. The 

avoided supply costs are a EdiJctiOn in total costs or revenue requirements and are included for both 

fuels for a fuel substitution program. The increases in revenues are also included for both fuels for fuel 

substitution programs. Both the reductions in supply costs and the revenue increases should be 

CalClJlated using net energy savings. 

The costs for this test are the program costs incurred by the utility, and/or other entities incurring costs 

and creating or administering the program, the incentives paid to the participant, decreased revenues 

for any periods in which load has been decreased and increased supply costs for any periods when 

load has been increased. The utility program costs include initial and annual costs, such as the cost of 

equipment, operation and maintenance, installation, program administration, and customer dropout 

and removal of equipment (less salvage value). The decreases in revenues and the increases in the 

supply costs should be calculated for both fuels for fuel substitution programs using net savings. 
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AEP Generation Pool (Summer) Results 
The following table displays the results of the cost-benefit analysis for each program in the KPC portfolio 

with respect to the RIM test at Summer Peak. For this test, Weatherization Assistance Program (WAP) 

dollars do not apply. 

0.50 -$125,251 $123,718 $248,969 
0.37 -$1,176,820 $702,324 $1,879,144 
0.32 -$970,509 $450,187 $1,420,696 
0.65 -$361,547 $676,565 $1,038,1 12 
0.61 -$304,3 10 $470,462 $774,772 

Kentucky Power (Winter) Results 
The following table displays the results of the cost-benefit analysis for each program in the KPC portfolio 

with respect to the RIM test at Winter Peak. For this test, Weatherization Assistance Program (WAP) 

dollars do not apply. 

COCFL 
EEFS 
HEHP 
MEF 
MHHP 
MHNC 
TEE w l  WAP 
TEE W/Q WAP 
.- Portfolio 
_ _ _ _ _ _ _ _ _ - - - - - - - -  

Ratio I N PV 

0.44 -$138,309 $1 10,659 $248,969 

0.46 -$771,319 $649,377 $1,420,696 
0.74 -9271,126 $766,986 $1,038,1 12 
0.53 -9364,449 $410,323 $774,772 

I PV Benefits I PV Costs 1 
0.52 -$324,585 $357,722 $682,306 

0.65 -$663,1 13 $1,216,032 $1,879,144 
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artkipant 

Definition 
The Participants Test is the measure of the quantifiable benefits and costs to the customer due to 

participation in a program. Since many customers do not base their decision to participate in a 

program entirely on quantifiable variables, this test cannot be a complete measure of the benefits and 

costs of a program to a customer. 

Benefits and Costs 
The benefits of participation in a demand-side program include the reduction in the customer's utility 

bill(s), any incentive paid by the utility or other third parties, and any federal, state, or local tax credit 

received. The reductions to the utility billis) should be calculated using the actual retail rates that would 

have been charged for the energy service provided (electric demand or energy or gas). Savings 

estimates should be based on gross savings, as opposed to net energy savings. 

In the case of fuel substitution programs, benefits to the participant also include the avoided capital 

and operating costs of the equipment/appliance not chosen. For load building programs, participant 

benefits include an increase in productivity and/or service, which is presumably equal to or greater than 

the productivity/ service without participating. The inclusion of these benefits is not required for this test, 

but if they are included then the societal test should also be performed. 

The costs to a customer of program participation are all out-of-pocket expenses incurred as a result of 

participating in a program, plus any increases in the customer's utility bill(s). The out-of-pocket expenses 

include the cost of any equipment or materials purchased, including sales tax and installation: any 

ongoing operation and maintenance costs: any removal costs (less salvage value): and the value of 

the customer's time in arranging for the installation of the measure, if significant. 
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AEP Generation Pool (Summer) Results 
The following table displays the results of the cost-benefit analysis for each program in the KPC portfolio 

with respect to the PCT test at Summer Peak. For this test, Weatherization Assistance Program (WAP) 

dollars apply. 

$244,136 $244,136 $0 

$1,274,458 $1,274,458 $0 

$1,884,98 1 $1,884,98 1 $0 

2.21 $962,272 $1,759,397 $797,126 

8.00 $1,042,743 $1 ,191,775 $149,032 
3.66 $51 9,667 $71 5,102 $1 95,435 

Kentucky Power (Winter) Results 
The following table displays the results of the cost-benefit analysis for each program in the KPC portfolio 

with respect to the PCT test at Winter Peak. For this test, Weatherization Assistance Program (WAP) 

dollars apply. 

EEFS 
HEHP 
MEF 
MHHP 
MHNC 
TEE w/ WAP 
TEE w/o WAP 
Portfolio w/ WAP 
Port f olio-$/o W A P 

$244,136 
2.21 $962,272 

$1,274,458 
8.00 $1,042,743 
3.66 $51 9,667 

$1 , 1 39,14 1 
6.84 $6,662,339 
6.18 $5,9 16,499 

$i,8a4,98 1 

$244,136 

$1,274,458 
$1,19 1,775 

$7 15,102 
$1,884,981 
$1 , 1 39,14 1 
$7,803,93 1 
$7,058,092 

$1,759,397 

.___--------- - - -  

~ 

$0 

$0 

$1 95,435 
$0 

" _  _ _ _ _ _ _ - - _  $0. 

$797,126 

$1 49,032 

$1,141,593 
$1,141,593 -- 
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The references listed below were used to help prepare the information contained within this plan. All 

are available upon request in electronic form. 

I. California Public Utilities Commission. California Enersy Efficiency Evaluation Protocols: Technical, 
Methodolosical, and Reportins Reauirements for Evaluation Professionals. April 2006. 

II. State of California Governor’s Office of Planning and Research. California Standard Practice 
Manual: Economic Analysis of Demand Side Prosrams and Proiects. July 2002. 

111. Mohr, Lawrence B. Impact Analysis For Proaram Evaluation. 2nd Ed. 1995 

IV. Kentucky Power DSM Collaborative Report. January 1,2008 to December 31,2008. 

V. Kentucky Power DSM Collaborative Report. January 1,2009 to December 31,2009. 

VI - P n w e n v r y  1, m i n t n i , 7 n 1 n .  

Kentucky Power Company Community Outreach CFL Proaram Evaluation 2009- VII. Claggett, Wade M. 
2010. July, 201 1. 

VIII. Claggett, Wade M. 
2009-2010. July, 201 

IX. Claggett, Wade M. 
2010. Ji~ly, 201 1. 

X. Claggett, Wade M. 
2010. July, 201 1. 

XI. Claggett, Wade M. 
2010. July, 201 1. 

XII. Claggett, Wade M. 

Kentucky Power Company Eneray Education for Students Proqram Evaluation 

Kentucky Power Company Hish Efficiency Heat Pump Proaram Evaluation 2009- 

Kentucky Power Company Modified Eneray Fitness Proaram Evaluation 2009- 

Kentucky Power Company Mobile Home Heat Pump Proqram Evaluation 2009- 

Kentucky Power Company Mobile Home New Construction Prosram Evaluation 
2009-201 0. July, 201 1. 

XIII. Claggett, Wade M. Kentucky Power Companv Tarseted Enerqy Efficiency Proaram Evaluation 2009- 
2010. July, 201 1. 
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Appendix - EE/DR Analytics Team Members 
The EEIDR Analytics team consists of members of various groups in the corporate office who collaborate 

using their Utility industry and DSM industry experiences to provide robust EM&V analyses. 

Load Research 

Wade M. Claggett Alan Graves Joseph Chambers 
EEIDR Coordinator Supervisor Load Research Contractor 
61 4-947-9 1 76 cell 61 4-71 6-331 6 phone 
6 1 4-7 1 6-3365 phone 6 1 4-7 1 6-3388 fax 
6 1 4-7 1 6-1 41 4 fax arqraves@aeD.com 
wmclaSraett@aeD.com 

61 4-71 6-3372 phone 
6 1 4-7 1 6-3388 fax 
jdc ha m bers@aeD .corn 

EE and Consumer Programs 

Fred "Donny" Nichols Kevin Vass 
Manager Consumer Programs EEIDR Coordinafor 
540-798-8605 cell 614-271-1 747 cell 
614-71 6-4013 phone 

__I._____ fdnichols@aeD.com kivass@aeD.com 

614-71 6-1444 phone 
614-716-1605 fax 61 4-71 6-1 605 fax 

Marketing 

David Tabata 
Manager Marketing 
540-579-2264 cell 
6 1 4-7 1 6-4004 phone 
614-716-1605 fax 
dwtabata@aep.com 

Paul Hrnicek 
Marketing Analyst 
6 1 4-7 1 6-2953 phone 
6 1 4-7 1 6-1 4 14 fax 
pihrnicek@aeD.com 

Brad Berson 
Marketing Analyst 
6 1 4-7 1 6-2445 phone 
614-716-1605 fax 
bsberson@aep.com 
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