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Jeff R. Derouen, Executive Director
Kentucky Public Service Commission
P.O.Box 615

211 Sower Boulevard

Frankfort, K'Y 40602

August 15, 2011
Dear Mr. Derouen:

Re: Case No. 2011-

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

Pursuant to the Commission’s Order dated May 22, 1996, enclosed are an original and
ten copies of the Joint Applicants’ status report. This report describes the operation and
progress of the Demand-Side Management Plan.

The Joint Applicants seek authority for Kentucky Power Company or KPCo, in
conjunction with its utility services and pursuant to the 1994 House Bill No. 501, to
implement the enclosed revised electric tariff to recover costs associated with the
implementation of demand-side management programs, which include net lost revenues
and incentives related to those programs.

The DSM Collaborative is requesting Commission approval to significantly decrease annual
participation levels for the following programs. The actual participant levels for the first half
of 2011 were lower than expected. As a result, a decrease in annual participants based on a
revised projection for the last half of the year was prudent.

o Small Commercial AC HP Program from 120 to 65 participants per year.
o Residential & Commercial Load Management Program from 1,040 to 550
participants per year.
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In this filing, the DSM Collaborative is requesting Commission approval for a three-year
extension of Kentucky Power’s Targeted Energy Efficiency, Community Outreach CFL,
Energy Education for Students, Mobile Home Heat Pump, Mobile Home New Construction,
and High Efficiency Heat Pump programs through 2014. Evaluation reports for the first two
years of the previous three-year extension (2009-2010) have been provided to justify the
continuation of the programs.

The DSM Collaborative is also requesting Commission approval in this filing, for a two-
year extension of the Kentucky Power Modified Energy Fitness Program. A program
evaluation report is recommended for development beginning January 1** through June
30" 2013, based on the program operation for years 2011 and 2012. The evaluation
reports for the first two years of the previous three-year extension (2009-2010) have been
provided to justify the continuation of the program.

The DSM collaborative recommends 2012 Evaluation, Measurement, and Verification, or
EM&V, services for 5 DSM programs to be provided by an external vendor. The EM&V
services will begin October 2011 with the evaluation report to be developed through June
30, 2012. The evaluation reports will be filed with the August 15, 2012 filing for the
following 5 programs; Residential Efficient Products, Commercial High Efficiency Heat
Pump/Air Conditioner, Residential and Commercial HVAC Diagnostic and Tune-up,
Commercial Incentive, and Residential and Commercial Load Management programs.

The revised DSM Adjustment clause factor for the residential sector has been agreed
upon and is proposed by the DSM Collaborative (see Exhibit C, Column 4, Line 13).
The proposed factor for the residential sector is the midpoint between the ceiling and the
floor calculations as demonstrated on Exhibit C. The floor was calculated by taking the
Collaborative projected remaining fourth quarter position (see Exhibit C, Column 4 Line
2) and dividing by the adjusted estimated sector KWH sales for the remaining fourth
quarter (see Exhibit C, Column 4, Line 11). The ceiling was calculated by taking the
Collaborative projected remaining fourth quarter position (see Exhibit C, Column 4, Line
4) and dividing by the adjusted estimated sector KWH sales for the remaining fourth
quarter (see Exhibit C, Column 4, Line 11).

The revised DSM Adjustment clause factor for the commercial sector has been agreed
upon and is proposed by the DSM Collaborative (see Exhibit C, Column 4, Line 26).
The proposed factor for the conunercial sector is the midpoint between the ceiling and the
floor calculations as demonstrated on Exhibit C. The floor was calculated by taking the
Collaborative projected remaining fourth quarter position (see Exhibit C, Column 4, Line
16) and dividing by the adjusted estimated sector KWH sales for the remaining fourth
quarter (see Bxhibit C, Column 4, Line 24). The ceiling was calculated by taking the
Collaborative projected remaining fourth quarter position (see Exhibit C, Column 4, Line
18) and dividing by the adjusted estimated sector KWH sales for the remaining fourth
quarter (see Exhibit C, Column 4, Line 24).
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The Joint Applicants request the Commission to approve the following:

(1) A three-year extension of the Targeted Energy Efficiency, Community
Outreach CFL, Energy Education for Students, Mobile Home Heat Pump,
Mobile Home New Construction, and High Efficiency Heat Pump
programs.

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

(3) The reduced participant levels for the Residential & Commercial Load
Management Program and Small Commercial AC HP Program.

(4) The DSM Electric Tariff to become effective September 28, 2011.

This—will-allew—the—Company to utilize the new residential and

commercial factors with the first billing cycle in October 2011.

As is customary, the Company requests the Commission return a stamped copy of the
revised tariff sheet upon arrival. If you have any questions, please contact me at (502)
696-7010.

Sincerely,
Lila P. Munsey

Manager, Regulatory Services

enclosure






KENTUCKY POWER COMPANY
Demand Side Management
Status Report
As of June 30, 2011
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DEFINITIONS

1) YTD Costs - Year-to-Date costs recorded through June 30, 2011.

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, 2011
4) PTD Impacts - Estimated in place load impacts for Program-to-Date participants.

COMMENTS

Our calculations are based on actual participants and costs as of June 30, 2011. 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 T&D 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 T&D losses. The estimated actual in-place energy (kWh)
savings are calculated in accordance with the Sunset Provision contained in the joint application, filed

September 27, T995:

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 Il 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, 2010, and August 15, 2011 DSM collaborative report.

The individual DSM lost revenue, efficiency incentive and maximizing incentives as of June 30, 1897 are
calculated based on the initial values from Exhibit E in the joint application, filed September 27, 1895, A refroactive
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 calcutated 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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KENTUCKY POWER COMPANY
SUMMARY INFORMATION (ALL PROGRAMS)

As of June 30, 2011

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

tncentive 434209 1,485,904
HEAP - Kentucky Power's Information

Technology Implementation Costs (Case No 2006

- 00373, Dated December 14, 2006) 0 58,968
HEAP - KACA's Information Technology

Implementation Costs _ o 15,700
Total DSM Costs As of June 30, 2011 $1,184,009 $18,535,925
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KENTUCKY POWER COMPANY
SUMMARY INFORMATION (ALL PROGRAMS)
As of June 30, 2011

DESCRIPTION YTD PTD
Actual In-Place Energy Savings: 3,098,615 kWh 637,549,877 kWh
w/ T&D Line Losses: 3,408,477 kWh 701,304,865 kWh

Total kW Reductions:

Winter 805 kw 23,616 kw
w/ T&D Line Losses: 893 kw 26,214 kW
Summer 1,150 KWW 6,246 kW
w/ T&D Line Losses: 1,276 kw 6,933 kw/
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KENTUCKY POWER COMPANY

PROGRANM INFORMATION

PROGRAM: Targeted Energy Fitness
PARTICIPANT DEFINITION:  |Number of Households
CUSTOMER SECTOR: Residential - Low Income
REPORTING PERIOD: January 1, 2011 - December 30, 2011
New Participants AllElectric  Non All Electric
Jan 13 2
Feb 24 0
Mar 21 1
Apr 15 1
May 14 2
Jun 23 0
Jul 0 0
Aug 0 0
Sep 0 0
Oct 0 0
Nov 0 0
Dec 0 0
YTD 110 6
PTD 3,180 1,056
Impacis
Year-To-Date Program-To-Date
Estimated in Place Energy (kWh) Savings 221,796 100,016,701
Anticipated Peak Demand (kW) Reduction:
Summer 36 686
Winter 63 2,986
Costs
Retroactive
Description Year-To-Date Adjustment Program-To-Date
Total Evaluation 6,922.00 0.00 260,249.00
Equipment/Vendor: 70,042 .00 0.00 3,242,317 00
Promotional: 0.00 000 000
Customer Incentives: 0.00 000 0.00
Other Costs: 0.00 0.00 9,653 00
Total Program Costs 76,864.00 0.00 3,512,119.00
Lost Revenues: 54,465.00 1,944.00 737,287.00
Efficiency Incentive: 16,253.00 184.00 99,902.00
Maximizing Incentive: 42.00 0.00 123,238.00
Total Costs 147,724.00 2,128.00 4,472,547.00

COMMENTS:

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 / 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 (kWh) Savings for all-electric participants and non-all-
electric participants is 215,376 and 6,420 respectively.

The YTD Anticipated Peak Demand (kW) Reduction summer/winter for all-electric and
non-all-electric participants is 34/62 and 1/1 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 ail-electric participants is $16,253.
The YTD Maximizing Incentive for non-all-electric participants is $42.

The projected participant and budgetary level for 2011 is 350 all-electric homes,
55 non-all-electric homes and $400,000.
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KENTUCKY POWER COMPANY

PROGRAM INFORMATION

PROGRAM: High Efficiency Heat Pump - Mobile Home
PARTICIPANT DEFINITION:  iNumber of Units Installed

CUSTOMER SECTOR; Residential

REPORTING PERIOD: January 1, 2011 - December 30, 2011

New Participants

Jan 19
Feb 10
Mar 9
Apr 18
May 27
Jun 11
Jul 0
Aug 0
Sep 0
Oct 0
Nov 0
Dec 0
YTD 94
PTD 2,374
Impacts
Year-To-Date Program-To-Date
Estimated in Place Energy (KkWWh) Savings 144,760 97,870,349
Anticipated Pealk Demand (kW) Reduction:
Summer 48 381
Winter 79 3,997
Costs
Retroactive
Description Year-To-Date Adjustment Program-To-Date
Total Evaluation 5,748.00 000 52,122.00
Equipment/Vendor: 4,650.00 0.00 70,155.00
Promotional: 0.00 0.00 0.00
Customer Incentives: 36,800.00 0.00 1,014,000.00
Other Costs: 0.00 000 1,167 D0
Total Program Costs 47,198.00 0.00 1,137,444.00
Lost Revenues: 35,657.00 5,820.00 515,159.00
Efficiency Incentive: 27,615.00 18,331.60 213,023.00
Maximizing Incentive: 0.00 0.00 0.00
Total Costs 110,470.00 24,151.00 1,865,626.00
COMMENTS:

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 2011 is 230 and $113,500 respectively.
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KENTUCKY POWER COMPANY

PROGRAM INFORMATION

PROGRAM: Mobile Home New Construction
PARTICIPANT DEFINITION:  {Number of Units Installed
CUSTOMER SECTOR: Residential
REPORTING PERIOD: January 1, 2011 - December 30, 2011
New Paﬁ’ﬁ@ﬁ[@a nts Heat Pump Air Conditioner
Jan 17 0
Feb 2 0
Mar 18 0
Apr 12 0
May 12 0
Jun 7 0
Jul 0 0
Aug 0 0
Sep 0 0
Oct 0 0
Nov 0 0
Dec 0 0
YTD 68 [4]
PTD 2,213 2
Impacts
Year-To-Date Program-To-Date
Estimated in Place Energy (kWh) Savings 123,209 145,687,038
Anticipated Peak Demand (kW) Reduction:
Summer 34 637
Winter i8 5,105
Costs
Retroactive
Description Year-To-Date Adjustment Program-To-Date
Total Evaluation 6,150 .00 0.00 36,444 00
Equipment/Vendor: 3,600.00 0.00 133,563.00
Promotional: 0.00 0.00 3,839.00
Customer Incentives: 36,500.00 0.00 1,117,950 00
Other Costs: 0.00 000 4,616.00
Total Program Costs 46,250.00 0.00 1,286,512.00
Lost Revenues: 26,205.00 0.00 574,587.00
Efficiency Incentive: 6,393.00 0.00 164,170.00
Maximizing Incentive: 0.00 0.00 2,580.00
Total Costs 78,848.00 0.00 2,037,349.00
COMMENTS:

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 2011 is 205 heat pumps and $123,000 respectively
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KENTUCKY POWER COMPANY

PROGRAM INFORNMATION

PROGRAM: Modified Energy Fitness
PARTICIPANT DEFINITION:  {Number of Audits

CUSTOMER SECTOR: Residential

REPORTING PERIOD: January 1, 2011 - December 30, 2011

New Participants

Jan 88
Feb 88
Mar 120
Apr 101
May 120
Jun 128
Jul 0
Aug 0
Sep 0
Oct 0
Nov 0
Dec 0
YTD 645
PTD 7,635

Impacts
Year-To-Date Program-To-Date

Estimated in Place Energy (kWh) Savings 476,786 97,445,347
Anticipated Peak Demand (kW) Reduction:

Summer -21 1,037

Winter 172 4,240
Costs

Retroactive
Description Year-To-Date Adjustment Program-To-Date
Total Evaluation 4,393.00 0.00 31,499 .00
Equipment/VVendor: 197,564.00 0.00 2,739,342 00
Promotional: 0.00 0.00 0.00
Customer Incentives: 0.00 0.00 0.00
Qther Costs: 21,547.00 0.00 21,547.00
Total Program Costs 223,504.00 0.00 2,792,388.00
Lost Revenues: 49,469.00 0.00 709,136.00
Efficiency Incentive: 9,456.00 0.00 299,990.00
Maximizing Incentive: 0.00 0.00 0.00
Total Costs 282,429.00 0.00 3,801,514.00
COMMENTS:

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 / 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 2011 is 1,211 at a budgeted expense of $§455,000.
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KENTUCKY POWER COMPANY

PROGRAM INFORMATION
PROGRAM: High Efficiency Heat Pumps
PARTICIPANT DEFINITION:  |Number of Units Installed
CUSTOMER SECTOR: Residential
REPORTING PERIOD: January 1, 2011 - December 30, 2011
New Participants Resistance Non Resistance
Jan 28 53
Feb 24 20
Mar 26 20
Apr 18 17
May 28 47
Jun 30 55
Jul 0 0
Aug 0 0
Sep 0 0
Oct 0 0
Nov 0 0
Dec 0 0
YTD 154 212
PTD 497 938
Impacts
Year-To-Date Program-To-Date
Estimated in Place Energy (kWh) Savings 356,815 4,682,224
Anticipated Peak Demand (kW) Reduction:
Summer 29 209
Winter 228 1,690
Costs
Retroactive
Description Year-To-Date Adjustment Program-To-Date
Total Evaluation 11,849.00 0.00 11,849 00
Equipment/Vendor: 16,850.00 0.00 95,400.00
Promotional: 0.00 0.00 0.00
Customer Incentives: 132,000.00 0.00 532,100.00
Other Costs: 0.00 0.00 0.00
Total Program Costs 160,699.00 0.00 639,349.00
Lost Revenues: 45,993.00 0.00 108,411.00
Efficiency Incentive: 37,083.00 0.00 201,052.00
Maximizing Incentive: 0.00 0.00 17,177.00
Total Costs 243,755.00 0.00 965,989.00
COMMENTS:

This program was implemented to reduce residential electric consumption by replacing older, fess
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 (kWh) Savings for resistance heat replacement and non-resistance
heat replacement participants is 190,307 and 166,508, respectively

The YTD Anticipated Peak Demand (kW) Reduction summer/winter for resistance heat replacement and
non-resistance heat replacement participants is 0/89 and 0/139 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 2011 is 272 resistance heat replacement cusiomers,
500 non-resistance heat replacement customers and $363,300 respectively.
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KENTUCKY POWER COMPANY

PROGRAM INFORNMATION

PROGRAM:

Community Outreach Compact Fluorescent Lamp

PARTICIPANT DEFINITION.

Number of Customers

CUSTOMER SECTOR:

Residential

REPORTING PERIOD:

January 1, 2011 - December 30, 2011

New Participants

Jan 0
Feb 29
Mar 252
Apr 234
May 1,187
Jun 816
Jul 0
Aug 0
Sep 0
Oct 0
Nov 0
Dec 0

YTD 2,518

PTD 11,073

Impacts

Year-To-Date

Program-To-Date

Estimated in Place Energy (kWh) Savings 79,670 388,711
Anticipated Peak Demand (kW) Reduction:

Summer 145 155

Winter 137 355
Cosis

Retroactive
Description Year-To-Date Adjustment Program-To-Date

Total Evaluation 9,605.00 0.00 18,411.00
Equipment/Vendor. 40,154 .00 0.00 107,356.00
Promotional: 420 00 0.00 13,966.00
Administration: 0.00 0.00 1,689.00
Other Costs: 0.00 0.00 0.00
Total Program Costs 50,179.00 0.00 141,432.00
l.ost Revenues: 15,695.00 0.00 62,652.00
Efficiency incentive: 9,871.00 0.00 52,561.00
Maximizing Incentive: 0.00 0.00 0.00
Total Costs 75,745.00 0.00 256,645.00

COMMENTS:
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 high

efficiency CFLs are distributed to customers at scheduled community outreach events.

The projected participant and budgetary level for 2011 is 4,800 customers and $60,500, respectively
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KENTUCKY POWER COMPANY

PROGRAM: Energy Education For Students

PARTICIPANT DEFINITION.  [Number of Students

CUSTOMER SECTOR: Residential

REPORTING PERIOD: January 1, 2011 - December 30, 2011

New Participants

Jan 237
Feb 81
Mar 163
Apr 0
May 457
Jun 0
Jui 0
Aug 0
Sep 0
Oct 0
Nov 0
Dec 0

YTD 938

PTD 3,615

Impacts

Year-To-Date

Program-To-Date

Estimated in Place Energy (kWh) Savings 59,194 348,016
Anticipated Peak Demand (kW) Reduction:

Summer 56 59

Winter 34 103
Costs

Retroactive
Description Year-To-Date Adjustment Program-To-Date
Total Evaluation 6,081.00 0.00 10,260.00
Equipment/Vendor: 5,554.00 0.00 34,757.00
Promotional: 0.00 0.00 0.00
Education Workshops 0.00 0.00 10,000.00
Administration 0.00 0.00 4,562.00
Total Program Costs 11,635.00 0.00 59,579.00
Lost Revenues: 5,579.00 0.00 17,084.00
Efficiency Incentive: 1,613.00 0.00 14,944.00
Maximizing Incentive: 0.00 0.00 0.00
Total Costs 18,827.00 0.00 91,607.00
COMMENTS:

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 2011 is 2,000 students and $31,000.
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KENTUCKY POWER COMPANY

PROGRAM INFORMATION

PROGRAM:

Residential HVAC Diagnostic and Tune-up

PARTICIPANT DEFINITION.

Number of Units Installed

CUSTOMER SECTOR:

Residential

REPORTING PERIOD:

January 1, 2011 - December 30, 2011

New Participants Heat Pump Air Conditioner
Jan 13 0
Feb 12 0
Mar 72 13
Apr 98 13
May 50 14
Jun 45 24
Jul 0 0
Aug 0 0
Sep 0 0
Oct 0 0
Nov 0 0
Dec 0 0
YTD 290 64
PTD 318 64
Impacts

Year-To-Date

Program-To-Date

Estimated in Place Energy (kWh) Savings 175,809 175,909
Anticipated Peak Demand (kW) Reduction:

Summer 70 70

Winter 66 66
Costs

Retroactive
Description Year-To-Date Adjustment Program-To-Date

Total Evaluation 0.00 0.00 000
Equipment/Vendor: 12,050.00 000 13,500.00
Promotional: 0.00 0.00 0.00
Customer Incentives: 12,100.00 0.00 13,500.00
Administration: 0.00 0.00 0.00
Other Costs: 0.00 0.00 0.00
Total Program Costs 24,150.00 0.00 27,000.00
Lost Revenues: 3,326.00 1,944.00 3,390.00
Efficiency Incentive: 3,384.00 184.00 3,703.00
Maximizing Incentive: 0.00 0.00 0.00
Total Costs 30,860.00 2,128.00 34,093.00

COMMENTS:
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 checks on

residential unitary central air conditioning and heat pump units.

The projected participant and revised budgetary level for 2011 is 180 central air conditioners and 400 heat

pumps at a budgeted program expense of $63,780.
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KENTUCKY POWER COMPANY

PROGRAM INFORMATION

PROGRAM: Residential Load Management
PARTICIPANT DEFINITION:  jNumber of Units Installed
CUSTOMER SECTOR: Residential
REPORTING PERIOD: January 1, 2011 - December 30, 2011
New Participants AIC Switches  Water Heater SW
Jan 0 0
Feb 0
Mar 0 0
Apr 0 0
May o] 0
Jun 0 0
Jut 0 0
Aug 0 0
Sep 0 0
Oct 0 0
Nov 0 0
Dec 0 0
YT 0 [4]
PT 1] 0
Impacts
Year-To-Date Program-To-Date
Estimated in Place Energy (kWh) Savings 0 0
Anticipated Peak Demand (kW) Reduction:
Summer 0 0
Winter 0 0
Costs
Retroactive
Description Year-To-Date Adjustment Program-To-Date
Total Evaluation 0.00 0.00 0.00
Equipment/Vendor: 0.00 0.00 0.00
Promotional: 0.00 0.00 0.00
Customer Incentives: 0.00 0.00 0.00
Other Costs: 0.00 0.00 0.00
Total Program Costs 0.00 0.00 0.00
Lost Revenues: 0.00 0.00 0.00
Efficiency Incentive: 0.00 0.00 0.00
Maximizing Incentive: 0.00 0.00 0.60
Total Costs 0.00 0.00 0.00
COMMENTS:

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, and/or electric water heaters.

The projected participant and budgetary level for 2011 is 250 air conditioners or heat pumps and 250

water heating switches at $260,650 respectively. The vendor contract was effective on June 1, 2011
with program participants targeted for remainder of year.
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KENTUCKY POWER COMPANY

PROGRAN INFORMATION

PROGRAM:

Residential Efficient Producis

PARTICIPANT DEFINITION.

Number of Units Installed

CUSTOMER SECTOR:

Residential

REPORTING PERIOD:

January 1, 2011 - December 30, 2011

New Participants CFL Specialty Bulbs ~ LED Lights
Jan 0 0 0
Feb 0 0 0
Mar 3,299 0 0
Apr 23,439 0 0
May 29,148 0 0
Jun 21,878 0 0
Jul 0 0 0
Aug 0 0 0
Sep 0 0 0
Oct 0 0 0
Nov 0 0 0
Dec 0 0 0
YTD 77,164 0 0
PTD 77,764 0 0
Impacts

Year-To-Date

Program-To-Date

Estimated in Place Energy (kWh) Savings 1,734,741 1,734,741
Anticipated Peak Demand (kW) Reduction:

Summer 863 863

Winter 86 86
Costs

Retroactive
Description Year-To-Date Adjustment Program-To-Date

Total Evaluation 0.00 0.00 0.00
Equipment/Vendor: 41,694.00 0.00 41,694 00
Promotional: 0.00 0.00 000
Customer Incentives: 100,383.00 000 100,383.00
Other Cosis: 0.00 0.00 0.00
Total Program Costs 142,077.00 0.00 142,077.00
Lost Revenues: 20,573.00 0.00 20,573.00
Efficiency Incentive: 24,107.00 0.00 24,107.00
Maximizing Incentive: 0.00 0.00 0.00
Total Costs 186,757.00 0.00 186,757.00

COMMENTS:

The Residential Efficient Products Program will provide incentives and marketing support 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 2011 is 135,945 ENERGY STAR CFLs and 800 other lighting products
The budgeted expense for 2011 $367,876
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KENTUCKY POWER CONMPANY

PROGRAM INFORMATION

PROGRAM:

Energy Fitness - Inactive

PARTICIPANT DEFINITION:

Number of Households

CUSTOMER SECTOR.

Residential

REPORTING PERIOD:

January 1, 2011 - December 30, 2011

New Participants

Jan
Feb
Mar
Apr
May
Jun
Jui
Aug
Sep
Oct
Nov
Dec

YiD
PTD

VOO O UCOCOOOOQOO

N
-
N

Impacits

Year-To-Date

Program-To-Dafe

Estimated in Place Energy (kUWh) Savings 0 55,360,221
Anticipated Pealk Demand (kW) Reduction:

Summer 0 444

Winter 0 1,932
Cosis

Retroactive
Description Year-To-Date  Adjusiment Program-To-Date

Total Evaluation 0.00 0.00 18,189.00
Equipment/Vendor: 0.00 0.00 665,964 .00
Promotional: 000 0.00 0.00
Customer incentives: 0.00 000 0.00
Other Costs: 0.00 0.00 960 00
Total Program Costs 0.00 0.00 685,113.00
Lost Revenues: 0.00 (19,322.00) 363,029.00
Efficiency Incentive: 0.00 {46,349.00) 63,482.00
Maximizing Incentive: 0.00 0.00 0.00
Total Costs 0.00 (65,671.00) 1,111,624.00

COMMENMTS:

This program was discontinued May 14, 1999.
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KENTUCKY POWER COMPANY

PROGRAN INFORMATION

PROGRAM: Compact Fluorescent Bulb - [nactive
PARTICIPANT DEFINITION. Number of Bulbs Installed
CUSTOMER SECTOR: Residential

REPORTING PERIOD:

January 1, 2011 - December 30, 2011

New Participants

Jan 0

Feb 0

Mar 0

Apr 0

May 0

Jun 0

Jul 0

Aug 0

Sep 0

Oct 0

Nov 0

Dec 0

YiD 0
PTD 269
Impacts
Year-To-Date  Program-To-Date
Estimated in Place Energy (kWh) Savings 0 280,416
Anticipated Peak Demand (kW) Reduction:
Summer 0 3
Winter 0 3
Costs
Retroactive
Description Year-To-Date Adjustment Program-To-Date
Total Evaluation 0.00 0.00 60.00
Equipment/Vendor: 0.00 0.00 15,021.00
Promotional: 0.00 0.00 0.00
Customer [ncentives: 0.00 0.00 0.00
Other Costs: 0.00 0.00 0.00
Total Program Costs 0.00 0.00 15,081.00
Lost Revenues: 0.00 25.00 1,605.00
Efficiency Incentive: 0.00 8.00 433.00
Maximizing lncentive: 0.00 0.00 0.00
Total Costs 0.00 33.00 17,119.00
COMMENTS:

This program was discontinued December 31, 1996
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KENTUCKY POWER COMPANY

PROGRAM INFORMATION
PROGRAM: High Efficiency Heat Pumps Refro - Inactive
PARTICIPANT DEFINITION: _ |Number of Units Installed
CUSTOMER SECTOR. Residential
REPORTING PERIOD: January 1, 2011 - December 30, 2011
New Paﬂ"ﬁ@ﬂ@anﬁg Resistance Non Resistance
Jan 0 0
Feb 0 0
Mar 0 0
Apr 0 0
May 0 0
Jun 0 0
Jul 0 0
Aug 0 0
Sep 0 0
Oct 0 0
Nov 0 0
Dec 0 0
YTDh 0 0
PTD 1,367 929
Impacts
Year-To-Date Program-To-Date
Estimated in Place Energy (kWh) Savings 0 71,026,985
Anticipated Peak Demand (kW) Reduction:
Summer 0 851
Winter 0 2,995
Costs
Retroactive
Description Year-To-Date Adjustment Program-To-Date
Total Evaluation 0.00 0.00 12,885.00
Equipment/Vendor: 0.00 0.00 129,767 00
Promotional: 0.00 0.00 0.00
Customer Incentives: 0.00 0.00 70,500.00
Other Costs: 0.00 0.00 1,160.00
Total Program Costs 0.00 0.00 214,312.00
Lost Revenues: 0.00 (269.00) 368,960.00
Efficiency Incentive: 0.00 (2,186.00) 48,017.00
Maximizing Incentive: 0.00 0.00 5.00
Total Costs 0.00 (2,465.00) 631,284.00
COMMENTS:

This program was discontinued December 31, 2001,
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KENTUCKY POWER COMPANY

PROGRAN INFORMATION

PROGRAM: Commercial HVAC Diagnostic and Tune-up
PARTICIPANT DEFINITION:  INumber of Units Installed
CUSTOMER SECTOR: Commercial
REPORTING PERIOD: January 1, 2011 - December 30, 2011
New Participants Heat Pump Air Conditioner
Jan 0 0
Feb 0 0
Mar 6 0
Apr 3 0
May 6 0
Jun 3 1
Jul 0 0
Aug 0 0
Sep 0 0
Oct 0 0
Nov 0 0
Dap 0 0
YTD 18 1
PTD 19 1
Impacis
Year-To-Date Program-To-Date
Estimated in Place Energy (kWh) Savings 22,481 22,481
Anticipated Peak Demand (kW) Reduction:
Summer 10 10
Winter 7 7
Costs
Retroactive
Description Year-To-Date Adiustment Program-To-Date
Total Evaluation 0.00 0.00 0.00
Equipment/Vendor: 500.00 0.00 55000
Promotional. 000 0.00 0.00
Customer Incentives: 800.00 0.00 875.00
Other Costs: 0.00 0.00 0.00
Total Program Costs 1,300.00 0.00 1,425.00
Lost Revenues: 424,00 0.00 42400
Efficiency Incentive: 539.00 0.00 569.00
Maximizing Incentive: 0.00 0.00 0.00
Total Costs 2,263.00 0.00 2,418.00
COMMENTS:

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

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

The projected participant and budgetary level for 2011 is 60 central air conditioners and 40 heat
pumps and $24,120 respectively
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KENTUCKY POWER COMPANY

PROGRANM INFORMATION

PROGRAM: Commercial Load Management
PARTICIPANT DEFINITION: Number of Units [nstalled
CUSTOMER SECTOR: Commercial
REPORTING PERIOD: January 1, 2011 - December 30, 2011
New Participants HeatPump  Air Conditioner
Jan 0 0
Feb 0 0
Mar 0 0
Apr 0 0
May 0 0
Jun 0 0
Jul 0 0
Aug 0 0
Sep 0 0
Oct 0 0
Nov 0 0
Dec 0 0
YTD 0 0
PTD 0 0
Impacts
Year-To-Date Program-To-Date
Estimated in Place Energy (kWh) Savings 0 0
Anticipated Peak Demand (kW) Reduction:
Summer 0 0
Winter 0 0
Cosis
Retroactive
Description Year-To-Date Adjustment Program-To-Date
Total Evaluation 0.00 D.00 0.00
Equipment/Vendor: 0.00 0.00 0.00
Promotional: 0.00 0.00 0.00
Customer Incentives: 0.00 0.00 000
Other Costs: 0.00 0.00 0.00
Total Program Costs 0.00 0.00 0.00
Lost Revenues: 0.00 0.00 0.00
Efficiency Incentive: 0.00 0.00 0.060
Maximizing Incentive: 0.00 0.00 0.00
Total Costs 0.00 0.00 0.00
COMMENTS:

The Commercial 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, and/or electric water heaters

The projected participant and budgetary level for 2011 is 25 A/C and 25 water heating switches

and $28,976 respectively. The vendor contract was effective on June 1, 2011 with program
participants targeted for remainder of year.
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KENTUCKY POWER COMPANY

PROGRAN INFORMATION

PROGRAM: Commercial High Efficiency HP/AC
PARTICIPANT DEFINITION:  |Number of Units [nstalled
CUSTOMER SECTOR: Commercial
REPORTING PERIOD: January 1, 2011 - December 30, 2011
New Participants Heat Pump Air Conditioner
Jan 0 0
Feb 0 0
Mar 0 0
Apr 5 0
May 6 1
Jun 4 0
Jut 0 0
Aug 0 0
Sep 0 0
Oct 0 0
Nov 0 0
Dec 0 0
) 15 1
PTD 15 1
Impacts
Year-To-Date Program-To-Dafe
Estimated in Place Energy (kWh) Savings 13,116 13,116
Anticipated Peak Demand (kW) Reduction:
Summer 6 6
Winter 3 3
Costs
Retroactive
Description Year-To-Date Adjustment Program-To-Date
Total Evaluation 0.00 0.00 0.00
Equipment/Vendor. 5800.00 0.00 600.00
Promotional: 0.00 0.00 000
Customer Incentives: 3,550.00 0.00 3,550.00
Other Costs: 0.00 0.00 000
Total Program Costs 4,150.00 0.00 4,150.00
Lost Revenues: 1,308.00 0.00 1,308.00
Efficiency Incentive: 873.00 6.00 873.00
Maximizing Incentive: 0.00 0.00 0.00
Total Costs 6,331.00 0.00 6,331.00
COMMENTS:

The Commercial High Efficiency Heat Pump/Air Conditioner program offers financial incentive to
small commercial customers (< 100 kW 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 HVAC dealers
Customer incentives are included with the program and a promotional expense of $12,000 is
included with the 2011 budget with newspaper advertisement beginning in July

The projected participant and budgetary level is revised for 2011 to include 25 central air conditioners

and an increase to 40 heatpumps with a program budget of $47,100. The revised budget inciudes an
increase for 2011 evaluation expense from $2,000 to $5,305.
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KENTUCKY POWER COMPANY

PROGRAWM INFORMATION

PROGRAM:

Commercial Incentive

PARTICIPANT DEFINITION:

Number of Units Installed

CUSTOMER SECTOR:

Commercial

REPORTING PERIOD:

January 1, 2011 - December 30, 2011

New Participants

Jan
Feb
Mar
Apr
May
Jun
Jul

Aug
Sep
Oct

Nov
Dec

YTD
PTD

QOO DO OO OODOO

Impacts

Year-To-Date

Program-To-Date

Estimated in Place Energy (kWh) Savings 0 0
Anticipated Peak Demand (kW) Reduction:

Summer 0 0

Winter 0 0
Costs

Retroactive
Description Year-To-Date Adjustment Program-To-Date

Total Evaluation 0.00 0.00 000
Equipment/Vendor: 0.00 0.00 0.00
Promotional: 0.00 0.00 0.00
Customer Incentives: 0.00 0.00 0.00
Other Costs: 000 0.00 000
Total Program Costs 0.00 0.00 0.00
Lost Revenues: 0.00 0.00 0.00
Efficiency Incentive: 0.00 0.00 0.00
Maximizing Incentive: 0.00 0.00 0.00
Total Costs 0.00 0.00 0.00

COMMENTS:

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 instaliation 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 2011 is 88 customers and $910,560

The vendor contract was effective February 1, 2011 and the program is continuing to acquire new

customers with program energy savings fo be recorded following verification of customer installed projects
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KENTUCKY POWER COMPANY

PROGRAM INFORMATION
PROGRAM: Smart Audit - Commercial - Inactive
PARTICIPANT DEFINITION:  Number of Audits
CUSTOMER SECTOR: Commercial
REPORTING PERIOD: January 1, 2011 - December 30, 2011
New Paﬁ’ﬁ@ﬁp@ﬂﬁg Class Class i
Jan 0 0
Feb 0 0
Mar 0 0
Apr 0 0
May 0 0
Jun 0 0
Jul 0 0
Aug 0 0
Sep 0 0
Oct 0 0
Nov 0 0
Dec 0 0
YTD 0 0
PTD 1,852 194
Impacts
Year-To-Date Program-To-Date
Estimated in Place Energy (kWh) Savings n/a i/a
Anticipated Peak Demand (kW) Reduction:
Summer n/a n/a
Winter n/a n/a
Costs
Retroactive
Description Year-To-Date Adjustment Program-To-Date
Total Evaluation 0.00 0.00 30,661.00
Equipment/Vendor: 0.00 0.00 1,268,176.00
Promotional: 0.00 0.00 0.00
Customer Incentives: 0.00 000 0.00
Other Costs: 0.00 0.00 (8,156.00)
Total Program Costs 0.00 0.00 1,290,681.00
Lost Revenues: 0.00 0.00 0.00
Efficiency Incentive: 0.00 0.00 0.00
Maximizing Incentive: 0.00 0.00 64,533.00
Total Costs 0.00 0.00 1,355,214.00
COMMENTS:

This program was discontinued December 31, 2002.
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KENTUCKY POWER COMPANY

PROGRAM INFORMATION

PROGRAM:

Smart Incentive - Commercial - Inactive

PARTICIPANT DEFINITION:

Number of Incentives

CUSTOMER SECTOR:

Commercial

REPORTING PERIOD.

January 1, 2011 - December 30, 2011

New Participants

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct

Nov
Dec

Existing Building

New Building

0

YiDh
PTD

VOO O OO OO OOOO

=

Sojlocooooooo000O

Impacts

Year-To-Date

Program-To-Date

Estimated in Place Energy (kWh) Savings 0 125,682,085
Anticipated Peak Demand (kW) Reduction:

Summer 0 1,519

Winter 0 2,640
Costs

Retroactive
Description Year-To-Date Adjustment Program-To-Date

Total Evaluation 0.00 0.00 144,039.00
Equipment/Vendor: 0.00 000 21,504.00
Promotional: 0.00 0.00 0.00
Customer Incentives: 0.00 000 399,592.00
Other Costs. 0.00 0.00 691.00
Total Program Costs 0.00 0.00 565,826.00
Lost Revenues: 0.00 442.00 891,458.00
Efficiency Incentive: 0.00 1,078.00 88,039.00
Maximizing Incentive: 0.00 0.00 281.00
Total Costs 0.00 1,520.00 1,545,604.00

COMMENTS:

This program was discontinued December 31, 2002.
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KENTUCKY POWER COMPANY

PROGRAM INFORMATION

PROGRAM: Smart Audit - Industrial - inactive
PARTICIPANT DEFINITION:  |Number of Audits
CUSTOMER SECTOR; Industrial

REPORTING PERIOD:

January 1, 2011 - December 30, 2011

New Paﬂfﬁ@ﬁ@a nts Class | Class il
Jan 0 0
Feb 0 0
Mar 0 0
Apr 0 0
May 0 0
Jun 0 0
Jul 0 0
Aug 0 0
Sep 0 0
Oct 0 0
Nov 0 0
Der O O
YTD 0 0
PTD 60 4
Impacts
Year-To-Date Program-To-Date
Estimated in Place Energy (kWh) Savings n/a n/a
Anticipated Peak Demand (kW) Reduction:
Summer i/a n/a
Winter n/a n/a
Costs
Retroactive
Description Year-To-Date Adjusfment Program-To-Date
Total Evaluation 0.00 0.00 5,741.00
Equipment/Vendor: 0.00 0.00 37,786 00
Promotional. 0.00 0.00 0.00
Customer Incentives: 0.00 0.00 0.00
Other Costs: 0.00 0.00 161.00
Total Program Costs 0.00 0.00 43,688.00
Lost Revenues: 0.00 0.00 0.00
Efficiency Incentive: 0.00 0.00 0.00
Maximizing Incentive: 0.00 0.00 2,186.00
Total Costs 0.00 0.00 45,874.00
COMMENTS:

This program was discontinued December 31, 1998.
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KENTUCKY POWER COMPANY

PROGRAM INFORMATION

PROGRAM: Smart Incentive - Industrial - Inactive
PARTICIPANT DEFINITION:  |Number of Incentives
CUSTOMER SECTOR: Industriai
REPORTING PERIOD: January 1, 2011 - December 30, 2011
New Paﬂﬁﬂ@l}[@aﬂtg General Compressed Air
Jan 0 0
Feb 0 0
Mar 0 0
Apr 0 0
May 0 0
Jun 0 0
Jul 0 0
Aug 0 0
Sep 0 0
Oct 0 0
Nov 0 0
Dec 0 0
YTD 0 0
PTD 1 0
Impacts
Year-To-Date Program-To-Date
Estimated in Place Energy (kWh) Savings 0 170,525
Anticipated Peak Demand (kW) Reduction:
Summer 0 6
Winter 0 6
Costs
Retroactive
Description Year-To-Date Adjustment Program-To-Date
Total Evaluation 0.00 0.00 28,385.00
Equipment/Vendor: 0.00 000 3,288 00
Promotional: 0.00 0.00 0.00
Customer Incentives: 0.00 0.00 441.00
Other Costs: 0.00 0.00 0.00
Total Program Costs 0.00 0.00 32,114.00
Lost Revenues: 0.00 0.00 0.00
Efficiency Incentive: 0.00 0.00 383.00
Maximizing Incentive: 0.00 0.00 655.00
Total Costs 0.00 0.00 33,152.00
COMMENTS:

This program was discontinued December 31, 1998.
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KENTUCKY POWER COMPANY 3" Revised Sheet No. 22-2
Canceling 2™ Revised Sheet No. 22-2

P.S.C. ELECTRICNO. 9

TARIFF D.S.M.C.
(DEMAND-SIDE MANAGEMENT ADJUSTMENT CLAUSE) (Cont’d.)

RATE. (Cont’d.)
5 The DSM adjustment shall be filed with the Commission ten (10) days before it is scheduled to go into effect,

5.
along with all the necessary supporting data to justify the amount of the adjustments, which shall include data, and
information as may be required by the Commission.
6. Copies of all documents required to be filed with the Commission under this regulation shall be open and made
available for public inspection at the office of the Public Service Commission pursuant to the provisions of KRS
61.870 to 61.884.
7. The resulting range for each customer sector per KWH during the three-year Experimental Demand-Side
Management Plan is as follows:
CUSTOMER SECTOR
RESIDENTIAL COMMERCIAL INDUSTRIAL*
($ Per KWH) (§ Per KWH)
Floor Factor = 0.000108 0.000444 -0- (1) (1
Ceiling Factor = 0.001658 0.002637 -0- (R) (1
8. The DSM Adjustment Clause factor ($ Per KWH) for each customer sector which fall within the range defined in

[tem 7 above is as follows:

CUSTOMER SECTOR
RESIDENTIAL COMMERCIAL INDUSTRIAL*
DSM (e) 361,601 536,333 -0~ (R) (I
S (0 $ 636,014,500 361,020,800 ~0- (R) (r
Adjustment Factor  $ 0.000883 $0.001541 -0 - (1) (1

*The Industrial Sector has been discontinued pursuant to the Commission’s Order dated September 28, 1999.

EFFECTIVE DATE _ Service rendered on or after September 28. 2011

DATE OF ISSUE___ August 15, 2011

Tk 2 I Vgt
ISSUED BY DL{A P MUNSEY MANAGER REGULATORY SERVICES FRANKFORT. KENTUCKY
NAME TITLE ADDRESS

Issued by authority of an Order of the Public Service Commission in Case No. 201 [-XXXXX dated XXXXXX
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Executive Summary
The Kentucky Power Company (KPC) Targeted Energy Efficiency (TEE) program is designed o 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 2012-2014.

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 2012-2014 with respect o KPC's winter
peak. Two iterations of the current and prospective cost-benefit tests were run, one that included the

Weagtherization Assistance Program (WAP) dollars and one that did not. This was done fo account for all

expenses incuired for items installed on program participants, regardless of the source of the funds. For
2009 and 2010, the TEE program weatherized the homes of 742 customers, providing 1,307 MWh of net
annuadlized energy savings, 200 kW in summer peak demand reductions, and 328 kW of winter peak
demand reductions. The process evaluation concluded thaf the promotion was effective, buf the
delivery mechanism could use further evaluation to ensure KPC and WAP funds are being used
efficiently. The WAP funds expire on March 31, 2012, so they were not included in the prospecftive

analysis.

Based on the results of the evaluation, the TEE program was determined fo be cost-effective for the
cost-benefit tests used in the Cdlifornia 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 O Cosf—Beneﬂf Evaluahon Resuh‘

Summer  Winfer Peak | SummerPeak  Winter Pea
 Peak Ratio  Ratio (KPC) | Ratio (KPC+WAP)  (KP:
Program Administrator Cost
(PACT) 1.42 1.59 1.42 1.59
Total Resource Cost (TRC) 1.42 1.59 0.63 0.71
Ratepayer Impact Measure (RIM) 0.51 0.58 0.51 0.58
Participant Cost (PCT) N/A N/A N/A N/A

2012-2014 Cost-Benefit Prospechve Results

CostBenefitTest Winter Peak Raiio
Program Administrator Cost (PACT) 1.95
Tofal Resource Cost (TRC) 1.95
Ratepayer Impact Measure (RIM]) 0.68
Participant Cost (PCT) N/A
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Program Description

Kentucky Power Company manages d suite of energy efficiency programs to provide customers 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 fo improve energy efficiency through energy auditfs
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. Measures installed in all-electric premises and non-all-electric premises include:

1) Energy audit and inspection of heafing equipment [allMouseholds)

2) First-line weatherization {weather-stripping and caulking windows and extferior doors)

w

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

)
) Blower door analysis with air and duct sealing measures
)
setback)
5) Afttic, floor, and wall insulation
6) Compact fluorescent bulbs
7) Structural repairs that have energy efficiency value; i.e., holes in oufside 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
fo:
1} Reduce energy consumption of electrically heated homes
2) Assist and encourage home owners fo improve heating, venfilation, and air conditioning (HVAC)
efficiency by installing weatherization measures
3) Increase customer satfisfaction and services

4} Reduce Kentucky Power's long-range peak demand.
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Process and Market Evaluation

Summary
The Program has been in place for many years, and therefore a defailed 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 fime of the KPC in an optimal manner
given the cooperatfion with Community Action Agencies (CAA). The 2011 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

satisfactiorrwesvery-highs

Promotional Effectiveness
KPC promoted the program solely through an established network of Community Action Agencies. Five

(5) agencies are involved with the TEE program, but only three (3) partficipate acftively. Participation
results were near KPC's expected godals, so it is assumed the promotional work done by the agencies is

effective.

Delivery Mechanism
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 installation reports
once per month. KPC staff entered the information into an Access database for participant fracking,
including matching customer accounf numbers, and logging payments made by both KPC and the
CAA. Onssite inspections were performed fo verify the measures were installed and fo maintain o
quality control check. KPC 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 completely consistent with KPC's goals.

Total costs to implement the program indicate that operational efficiencies can be found. Costs
atfributable to KPC are within reason for a low income weatherization program; however, costs
attibuted to government stimulus indicate much of the items they installed did not provide much

savings above the items that KPC performed, which reduced the savings per dollar ratio. While the
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fotal 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 customers.

Data Tracking

Data collection and tracking could be improved. Participation numbers filed with the Colloborative
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 fo produce engineering

estimates.

A discrepancy in the participation tracking spreadsheet led to underestimated demand savings by 61%
in Collaborative reports, but up-fo-date summer and winter demand per participant savings data from

the last two evdaluations could dlleviate this problem. Lower per participant estimates led to

underreporting of 2009 summer demand savings by ZT kWarc-winter—demend—sevings-by 103 kW

Demand savings from 2010 were reported correctly.

Free Riders and Spillover
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 tofal survey
responses by the positive responses to the questions "Had you planned on installing any weatherization
measures before you heard about the program?e" and "Would you have installed weatherization
measures if the program was not available?” From the survey responses, 17% of dll-electric and 16% of
non-all-electric participants indicated they would have installed some measures without the program.
However, they were noft 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 aifirmative fo the two
questions asking if the customer would have installed measures outside the program, and at that fime.

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

Market Potential
In the current U.S. markefplace, there will always be some economic winners and economic losers.

Therefore it is anficipated that there will always be a low income segment o society that can benefit
from having measures provided fo them that helps with energy efficiency. However, since a large
porfion 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 50

non-all-electric customers in each of the next two years seems reasonable.
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Customer Satisfaction

The participant follow-up survey showed that overall safisfaction 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 satfisfied (41%) or safisfied (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 retumning fo address o

complaint.
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Impact Evaluation

The TEE evaluation consisted of a billing analysis coupled with engineering estimates of the
implementation data collected by KPC. The biling analysis was used to defermine net savings by
participant.  The engineering estimates were used to develop gross measure savings by participant.
Implementation data was utilized to defermine frequencies of installed measures as well as many values
needed fo calculate engineering estimates of measure savings. To effectively capture the change in
usage patterns, an evaluation needs both pre- and post-installation biling data. The per-participant
biling analysis savings are compared to the per-parficipant engineering estimates to determine an
estimated Net-to-Gross rafio. In theory, the billing analysis results should capture the free ridership and
spillover behaviors of parficipant group. Those resulfs 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 st
be validated. Once a valid set of customers was determined, the next step was 1o 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 2010 Average Net Per-Participant Savings

Statishe. , ]  kwh | kWSummer | KW Winfer
All-Electric Per Participant Savings 1,962 0.28 0.51
Non-All-Electric Per Participant Savings 873 0.22 0.14
All-Electric Results

For 2009, KPC had godals 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 fransmission 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 dll-elechric 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 MWh 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 parficipant target, and 80% of the energy target. No goals were provided for

summer or winter demand savings.

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 16?2 kW at summer peak and
309 kW at winter peak. KPC met 97% of the pariicipant target and 93% of the energy target.
Participation and annual energy savings were below the expected goadls due to a large influx of WAP
dollars to the CAAs, reducing the need for KPC dollars. The WAP dollars expire March 31, 2012,

Impact Evaluation Resulfs by Year for All-Electric Customers

Category t | Percentof
: - e

2009

Parficipants 210 259 259 123%
Energy (MWh) 427 526 508 119%
Summer Demand (kW) - - 73 -
Winter Demand (kW) - - 132 -
2010

Participants 415 346 346 83%
Energy (MWh) 843 703 679 80%
Summer Demand (kW) - - 97 -
Winter Demand (kW) - - 176 -
Total

Participants 625 605 605 7%
Energy (MWh) 1,270 1,229 1.187 93%
Summer Demand (kW) - - 169 -
Winter Demand (kW) - - 309 -

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

The program weatherized 83 non-all-electric homes, and produced net annualized totfal program
savings of 72 MWh of energy savings, including fransmission 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 winfer demand savings.

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

The program 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 winfer peak demand reductions were 8 kW.

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

For 2009 and 2010 of the TEE program, KPC weatherized 137 non-all-electric homes, producing net
annudlized program savings of 120 MWh of energy savings, 30 kW in summer peak reductions, and 19
kW in winter peak reductions. KPC met 88% of the participant farget and 68% of the energy target.
Again, participation and annual energy savings were below the expected goals due fo a large influx of
WAP dollars to the CAAs, reducing the need for KPC dollars. The WAP dollars expire March 31, 2012,

Impact Evaluation Results by Year for Non-All-Electric Customers

Category | Goal | Ex-Anfe Ex-Post | Percent of
2009

Participants 78 83 83 106%
Energy (MWh) 89 24 72 82%
Summer Demand (kW) - - 18 -
Winter Demand (kW) - - 12 -
2010

Participants 78 54 54 69%
Energy (MWh) 89 61 47 53%
Summer Demand (kW) - - 12 -
Winter Demand (kW) - - 8 -
Total

Participants 156 137 137 88%
Energy (MWh) 177 156 120 68%
Summer Demand (kW) - - 30 -
Winter Demand (kW) - - 19 -
Total Results

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 fotal program
savings of 1,307 MWh of energy savings, including fransmission 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
winfer demand savings were 328 kW. Participation and annual energy savings were slightly below the

expected goals.
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Impact Evaluation Resulis by Year for TEE Customners

Category = | Goal |  Ex-Anie Ex-Post Percent of
2009

Parficipants 288 342 342 119%
Energy (MWh) 515 621 581 113%
Summer Demand (kW) - - 91 -
Winter Demand (kW) - - 144 -
2010

Parficipants 493 400 400 81%
Energy (MWh) 932 764 726 78%
Summer Demand (kW) - - 109 -
Winter Demand (kW) - - 184 -
Total

Participants 781 742 742 25%
Energy (MWh) 1,447 1,385 1,307 ?0%
SUmmer Demana k] N 200 -
Winter Demand (kW) - - 328 -

Net to Gross Complications
Because the TEE program is implemented in conjunction with community agencies that install more

measures beyond what KPC requests, the billing analysis cannot be properly compared to the

engineering estimate calculations.

For the All-Electric participants, the billing analysis esfimated per

participant savings of 1,761 kWh and the engineering estimate algorithms calculated a per participant

savings of 428 kWh. Because there is less certainty in the engineering estimates than in the biling

analysis, the billing analysis is still used for all calculations, but all costs incurred by the community

agencies must be accounfed for in the cost-benefit analysis, if the costs were used to install items that

would generate energy savings.
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Cost Effectiveness Evaluation

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 fests
were used as defined in the California Standard Praciice Manual; Parficipant fest (PCT), Ratepayer
Impact Measure fest [RIM), Total Resource Cost test (TRC), and the Program Adminisirator 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 atfributed 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

coniributing fo the readlization of program benefifs, regardiess of who incurs the cost.  Traditionally,

included in the program costs are all labor costs, miscellaneous mafernials and expenses, Cormpuny-etid
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 ulilized incrementally and specifically for DSM program
implementation. For the TEE program, all costs of the implementation of the program are considered for
cost-benefit tests, even if KPC did not bear the cosits.  All Weatherizafion 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 afl-electric and 78 non-
all-electric participants. The fotal program costs as filed were $273,480 all listed as Equipment/Vendor
costs. The costs were split into vendor admin and incentive costs of $78,364 and $195,116 respecfively,
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
unrecoverable 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 parficipants. 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 unrecoverable admin costs another $7,000 was included for 2010, bringing the total fo
$354,248 in actual costs related to the program. $25,000 was added in 2011 evaluation costs.  WAP
expenditures were included fo 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 fo account

for incentive payments for installing extra measures.
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DSMore, an industry standard energy efficiency analysis sofftware package, was ufilized 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 analyses attempted to

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

the costs used in The analysis.

Program Costs by Year and Type

Year | Adminisiration | Promotions | Incentives | Evaluation | KPC Total | WAP Total | TEE Total
2009 $7,000 $78,364 1 $195,116 $-1 $280,480 | $269,624 | $550,104
2010 $7,000 $89,492 | $257,756 $-1 $354,248 | $547,648 | $901,896
2011 $- $- $- $25,000 |  $25,000 $- | $25,000

Goals were reported as total amounts respective to the winter peak only, however, both summer and
winter peak compatisons were used in the analysis — summer fo account for KPC being in the AEP

gereration—peotthaet-experiences summer peaking conditions, and winter to account for KPC's

maximum system load that occurs in the winter. Benefit costs fests 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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All-Eleciric Results

Program goals for the All-Electric porfion 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) rafio 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 important 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 1.41 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. Resuifs 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.

S869-arT-26+0 gu,,“,M Peak-Cost-Effectiveness Analysis — All-Electric Only

Summer Pealc - | Rdalie | = NPV PV Benefits PV Costs
Program Admmis’rrmorCos’r (PACT) 1.61 $ 316,132 $ 831,226 $ 515094
Total Resource Cost (TRC) 1.61 $ 316,132 $ 831,226 $ 515094
Ratepayer Impact Measure (RIM) 0.53 $ [725,212) $ 831,226 $ 1,557,138
Participant Cost (PCT).___________.. | N/A. L. $.1,078774 | $ 1078774 } b -
TRC with WAP 0.64 $ (461,112) | $ 831,226 $ 1,292,338
PCT with WAP N/A $ 1,822,780 | $ 1822780 | $ -

2009 and 2010 Wmfer Peok Cosf Effechveness Analys;s All- Elecfrlc Only

Winter Peak .. | Rdiie | NPV PV Beneiils . PVY Cosls
Program Admmts’rrofor Cos’r ( CT) 1.84 $ 432,321 $ 947,414 $ 515,094
Total Resource Cost (TRC) 1.84 $ 432,321 $ 947,414 $ 515,094
Ratepayer impact Measure (RIM) 0.61 $  (609,724) $ 947,414 $ 1,557,138
Participant Cost (PCT)._______________| N/A | $ 1078774 | $. 1078774 % -
TRC with WAP 0.73 $  (344,924) $ 947,414 $ 1,292,338
PCT with WAP N/A $ 1,822,780 $ 1,822,780 $ -

Non-All-Electric Results

Program goals for the Non-All-Electric portion of the program were to have a Program Administrator
Cost (PACT) ratio of 7.83, a Total Resource Cost (TRC) ratfio 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 summer peak are 0.55 for the PACT, 0.55 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 the 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 2010 Summer Peak Cost Effectiveness Analysis — Non-All-Elecfric Only

Summer Peak Ratio NPV - PV Benefils PV Cosis
Program Administrator Cost (PACT) 0.55 $  (52,467) $ 64,190 $ 116,657
Total Resource Cost {TRC) 0.55 $  (52,467) $ 64,190 $ 116,657
Ratepayer Impact Measure (RIM) 0.33 $ (127,880) $ 64,190 $ 192,070
Participant Cost (PCT).________________.|.__._. N/A_1.$...60367 . $..60367 . S S
TRC with WAP 0.54 $ (54.429) $ 64,190 $ 118,619
PCT with WAP N/A $ 62,201 $ 62,201 $ .
2009 and 2010 Wmfer Peak Cosf Effectiveness Anolys:s - Non All-Eleciric Only

Winter Peak _ Ratio. NPV PVBenefils | PV Costs
Program Administrator Cost (PACT) 0.50 $ (57,979) $ 58,677 $ 116,657
Total Resource Cost (TRC) 0.50 $ (57.979) $ 58,677 $ 116,657
Ratepayer impact Measure (RIM) 0.31 $ {133,392) $ 58,677 $ 192,070
Participant Cost (PCT)._ . . oo NA 1% 60367 | $...60367 ). S
TRC with WAP 0.49 $  (59.241) $ 58,677 $ 118,619
PCT with WAP NFA $—~b2-201 $ 62,201 $ -
Total Results

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

perspectives.

compare.

2009 and 2010 Summer Peak Cost Effectiveness Analysis — Al

| Participants

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

_Summer Peak ; ~_ Ratio NPV PVBenefits | PV Costs
Program Admlmsfrafor Cosf (PACT) 1.42 $ 263,665 $ 895,415 $ 631,750
Total Resource Cost (TRC) 1.42 $ 263,665 $ 895,415 $ 631,750
Ratepayer Impact Measure (RIM) 0.51 $ (8’33 792) $ 895,415 $ 1,749,208
Participant Cost (PCT). | N/A | $. 1,039,141 4 $1139.041 1S o
TRC with WAP 0.63 $ (515 541) $ 895415 $ 1.410, 957
PCT with WAP N/A $ 1,884,981 $ 1.884,98] $ -
2009 and 2010 Winter Peak Cost Effechveness Anolysis - All Participants
WinterPeak _Ratio NPV PV Benefils | PV Cosis
Program Administrator Cost (PACT) 1.59 $ 374,341 $ 1,006,092 $ 631,750
Total Resource Cost (TRC) 1.59 $ 374,341 $ 1,006,092 $ 631,750
Ratepayer impact Measure (RIM) 0.58 $ (743,116) $ 1,006,092 $ 1,749,208
Participant Cost (PCT) . N/A .5 1139041 | 1,139,141 1 S
TRC with WAP 0.71 $ (404,865) $ 1,006,092 $ 1,410,957
PCT with WAP N/A $ 1,884,981 $ 1,884,981 $ -
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Prospective Analysis
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 pofential 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, 2012, so fhey were not
included in the prospective analysis. Due to KPC being a winfer peaking ufility, 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 resulfs. In generdl, Tow-INRcome prograrms-are—frecitedets
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 confinue. However,
since the program is implemented in cooperation with the CAAs, determination for continuing the

program is reserved to KPC staff and the DSM Collaborative.

2012-2014 Wmfer Peak Cosf Efferhveness Analysis

Winter Peak . = | Ralic NPY | PV Benefils PV Cosis
Program Admm;sfrofor Cos’r (PACT) 1.95 $ 993,214 $ 2,039,229 $ 1,046,015
Total Resource Cost {TRC) 1.95 $ 993214 $ 2,039,229 $ 1,046,015
Ratepayer Impact Measure (RIM) 0.68 $  (960,280) $ 2,039,229 $ 2,999,508
Parficipant Cost (PCT) N/A $ 1,898,661 $ 1,898,661 $ -
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Recommendations
The following recommendations are based solely on the exper! opinions of the EE/DR Analytics feam in

regards to future years of the TEE program.

1)

2)

Results of the prospective analysis show that continuation of the program into 2012-2014 is
expected fo be cost effective. It is our recommendation that this program be continued.

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 ftracking of
customer parficipation and estimating ex-ante savings.

KPC staff labor fime spent on the Program should be captured so that the true fotal cost of

delivering the program can be known,

A snapback effect analysis should be conducted in the next evaluation fo see if the customer's
bills stay lower after the measures are installed, or if the customer uses the exira money to live at
a higher comfort level.

KPC 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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Appendix - Impact Analysis and Methods

Impact Methodology

For the purposes of this evaluation, impacts were based on an annualized incremental savings method.
An annualized incremental savings is equivalent o what a customer would save in the first year of the
measure installation, assuming the measure was installed on January 15t 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, fo the
completion of the measure's expected life. The calculated measure is used o determine Net Loss
Savings. Both analyses speak to the efficacy of the measure in both the inifial 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

peingcountecHewsardstotalprogram impact savings. All metheds used for defermining savings

produce a set of per partficipant savings numbers. These numbers are then applied o all customers

found in the implementation data, regardiess 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 stafistical
regression models fo determine the savings impact of the program. A comparison of customers' bills
hefore and after the implementation of the program is used to determine changes in usage and
demand that can be atiributed to the program. In order to isolate the effects of the program from
unassociated changes in consumption, a Parficipant 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 jo 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 first step of the billing analysis is to create o 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
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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 analysis.

In order to capture accurate per-participant savings numbers, the list of applicable customers must first
be validated. Partficipants 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 fotal 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
parficipants may move from the year they were filed with the Collaborative to a different year based

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

all-electric customers participated, however, the implementation dafa showed 258 alFeteciticand %0
non-all electric. The 2010 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 531 customers, while KPC reported that
605 customers had participated, and data for the non-all-electric customers showed 177 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 fotal 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 20 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 2010, after validation, 24 all-electric and 10 non-all-electric customers were nof
found in the AEP CIS. This leff 249 all-electric and 77 non-alfl-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 kWh, 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 peak data and applied to each customer bill that

contained that date, and was used fo create a summer and winter monthly demand value,
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Formula for determining comparison sfafistics between participant and confrol group

kWh __ per Bill - Bil . - Bil
- 365 Z h__per _ K. =31x kWh_per _Bill kI, =31x kWh _ per _Bill,

57

ammal Z Days _per _ Bill Days _ per _ Bill Days _ per _ Bill,

After participant group selection is complete, the KPC population is validated to provide a list of
potential conirol group customers. The population is usually constrained by one or more of program
class (residential, C&dl, efc...}, building characteristics {single-family, mobile home, etfc...}, 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 validaied, compuarisorrstatistics-are-eeteviated-using-the abave formulas.

After the control population group has been established, and both the conirol population's and
participant group’s comparison statistics have been calculated, the confrol population’s customers are
compared to the parficipants to provide a baseline comparison. Each parficipant 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 stafistics. 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 pre/post rules as the participant customers. Each control customer must have at least one

vear of data pre and post the pseudoe-installation of the measure.

Formula for comparing control population customer to participant
ARD = ARD,yp, + ARDyyy + ARDyy,,

~ kWhw

! part part ctrl part

kWha,,, — kWha kihs,,, — kWhs kWhw
DkW/is = ‘AR‘DK’W'/'IW =
kWha kWhs,,, kWhw

ctrl

ARDI(W/:G =

ctrl

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 many lurking variables in o
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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 parficipant group through the entire billing
analysis process. Final results for each run of the analysis are compared fo ensure that none of the
confrol groups are extreme in either direction (load savings or load growth). Using an alpha of .05 for
Type | error testing, and a beta of .10 for Type I, or power testing, checks are complefed 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. f 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 consfructing two models, a baseline and treatment weather
normalized panel model. A panel analysis is a two-dimensional fime-series and cross-sectional model

used to evaluate changes in the effects of a freatment on a freatment group compared o a control

group over time. Weather Normal, or Typical Meteorological Year, data is created by the U.S. National
Renewable Energy Laboratory [NREL) to represent weather data for a typical year. The TMY2 datfaset
was used for all KPC billing analysis, and is derived from the 1961-1990 National Solar Radiation Data

Base (NSRDBJ.

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 freatment model is created using at least
one year of biling data post-instaliation. 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 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 femperature 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 fo
create the betas necessary fo predict data. Each beta represents the muliiplier coefficient for the
incremental value of each model variable. To forecast or estimate new kWh, multiply the regression

betas by the new data.

Weather normalized regression model
kWh= (ﬁ vk % DayS) + (ﬁAD]’ xAD T) + (/BCDD xCD D) + (ﬂ]-ll)l) x HD D) + (/)7( , xCDD? )“{' (/5 HpR HDD? )+ &

daily_ DI DI

Once the baseline and freatment models have been determined, the model 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

Page 23 of 48



customer. Each customer has an estimated baseline and freatment 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 fo 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 femporally
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 tfransformation 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, ufilized in this evaluation, is fo 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 Researcnas
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 fo puf 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 customers are aggregated using
traditional load research methods, 1o determine a domain load shape. For the TEE program, there are

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

Nexi, the peak day history for KPC is used fo create a typical peak 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 111 and January 15%, it is
expected thaf 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 refrieved for each pecak datfe. 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:

Peak demand reduction formulas
kWh

peakdayS

kWs = 24

k VVh peakdayV

s— 24
a7 4% IF,
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Analysis Results
The below graphs contain the summary panel, profile plot, and agreement plof from SAS, created

during the PROC TTEST procedure. Particular attention should be paid fo 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 estimate of 2,032 kWh per all-electric participant is not statistically different from
the ex post savings estimate to the 95% confidence level, and the ex-anfe savings estimate of 1,136 kWh
per non-all-electric participant is not statistically different from the ex post savings estimate fo the 95%

confidence level

All twenty control groups were ran and aggregated. A cursory giumnce of thecontrotgrevp-bassline
and freatment comparisons show exfreme 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 conirol group run
for non-all-electric could have found savings as low as 940 kWh or as high as 1,919 kWh. Running
multiple iterations of the billing analysis allows us to fake advantage of the Central Limit Theorem and
create a better estimate of the per participant savings. Confrol group variation numbers are presented

after the charts and graphics.

Summary Statistics: By Sub Group

subGroup | N | Mean | stdDev | sidEm | 95%CLMean | Summer kW | Winter kW
All-Electric 233 1,962.0 48998 321.0 13295 2,594.4 0.280 0.510
Non-All- 4,658.0 5052 -131.3  1,871.1 0.220 0.140
Electric 85 873.4
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Analysis Graphs

Summary Panel: All-Electric Only

Distribution of Difference: Baseline_NAC - Treatment_kWh
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Agreement Plot: All-Electric Only

Agreement of Treatment_kWh and Baseling_MAG
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Summary Panel: Non-All-Electric Only

Distribution of Difference: Baseline _NAC - Treatment_kWh
With 5% Confidence Interval for Mean
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Agreement Plot: Non-All-Electric Only
Agreement of Treatment_k¥Wh and Baseline_NAC
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Control Group Analysis

When perfo

group needs fo be matc

rming a billing analysis to determine the impacts for program evalua

tion, the participant

hed to a set of control customers. For historical analyses, the literature suggests

Page 29 of 48



a single control group be matched to the participant list in order to provide a valid set of cusfomers
from which to compare. This is done to remove any activities that are related fo 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 compatrisons more accurate than AEP's current CIS
contains, a billing analysis must freat 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 {(sometfimes
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 uncertainty and disparity of

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

etc....) demands that more than one replication be undertaken. Below is the list of confrol groups
generated for this analysis and how each iteration would have compared fo the per participant savings

calculated in the billing analysis.

Control Group Comparison to Per Participant kWh — All-Electric Only

- - £ ! | per Parlicipant | Loss/Gain
_Analysis Group | Baseline Mean | Treaiment Mean | Ratio | kWh if Chosen | From Mean
Conftrol_01 21,695 20,465 94.3% 1,985 (377)
Confrol_02 21,152 20,566 97.2% 2,213 251
Control_03 21,214 20,360 96.0% 1,942 (20)
Conftrol_04 21,822 21,141 96.9% 2,138 176
Control_05 21,717 20,666 95.2% 1,765 (197)
Conftrol_06 21,725 20,686 95.2% 1,778 (184)
Control_07 21,828 20,913 95.8% 1,206 (56)
Controi_08 21,182 20,924 98.8% 2,549 587
Conftrol_09 21,413 21,251 99.2% 2,648 686
Conftrol_10 21,291 20,342 95.5% 1,848 (114)
Conftrol_11 21,117 20,084 95.1% 1,754 (208)
Conftrol_12 20,745 19,526 94.1% 1,541 (421)
Conftrol_13 21,222 20,763 97.8% 2,344 382
Confrol_14 20,795 19,817 95.3% 1,795 (167)
Confirol_15 20,901 20,247 96.9% 2,135 173
Conftrol_16 20,230 19,761 94.4% 1,604 (358)
Control_17 21,249 19,993 94.1% 1,533 [429)
Conftrol_18 21,604 20,871 96.6% 2,078 116
Conftrol_19 21,327 20,536 96.3% 2,010 48
Conftrol_20 21,634 20,886 96.5% 2,064 102
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Control Group Comparison to Per Participant kWh — Non-All-Electric Only
“ . - - Per Parlicipant | Loss/Gain

Analysis Group | Baseline Mean | Treatment Mean | Ratio | kWh if Chosen | From Mean
Control_01 16,563 17,302 104.5% 2,025 1,151
Controi_02 17,436 15,826  90.8% (246) (1.119)
Control_03 16,828 15,797  93.9% 270 (604)
Control_04 15,846 15,527  98.0% 952 79
Control_05 15,890 15,502  97.6% 880 7
Control_06 16,639 16,674 100.2% 1,320 447
Confirol_07 16,136 15800 97.9% 940 67
Conirol_08 16,075 16,180 100.7% 1,394 521
Conftrol_09 15,896 16,227 102.1% 1,631 757
Conftroi_10 15,772 15376  97.5% 870 (4)
Confrol_11 16,037 15,220 94.9% 440 (433)
Control_12 16,241 15,693  96.6% 725 {148)
Control_13 15,670 15,717 100.3% 1,335 462
Control_14 16,049 15,731 98.0% 957 84
Control_15 16,641 15,388 92.5% 37 (836)
comrot-t6 14.885 16,456 97.5% 864 (9)
Conirol_17 16,121 15810 98.1% 965 92
Control_18 17,029 16018  94.1% 301 (572)
Control_1? 16,385 15997  97.6% 893 19
Control_20 15,046 14,863  98.8% 1,083 210
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Appendix - Engineering Estimates

Engineering Estimate Methodology

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 Heafing 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 [BiuH) to determine the per-parficipant, per-year usage. The per-pariicipant

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 percenfdgé. This
number is compared to the billing analysis values fo see if the survey free ridership and spillover

questions are comparable fo the analytically determined values.

Technology Descriptions

ENERGY STAR CFL Bulbs

Description
A low wattage ENERGY STAR qudlified 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 fo be known and absent verifiable evaluation doto fo support an
appropriate residential versus commercial split, it s recommended to use this residential

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

Algorithms

(n/bme - I/Vreplacu )
X (H x365)x(1+ IF)

kWh =

(I/V,,m.e - VV,.L, 7Iace)
: o)« CF x (1+ IF)
1000

kW =
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Terms

Term | Description

kWh Energy Savings

kW Demand Savings

Whase Wattage of bulb being removed

Wreplace Wattage of bulb being installed

H Average Daily hours-of-use

IF Interactive Factor

CF Coincidence Factor
Assumptions:

The expected measure life is 8 years.

Alr Sedting

Description
This measure characterization is for the improvement of a building's air-barrier, which together with its

insulation defines the thermal boundary of the conditioned space. Air-leakage in buildings represents
from 5% to 40% of the space conditioning costs but is also very difficult to control. The measure assumes
that a frained auditor, contractor or utility staff member is on location, and will measure and record fhe
existing air leakage rate and post dir-sealing leakage using a blower door, and the efficiency of the

heating and cooling system used in the home.

Algorithms
((CF.MSOE\,,.X, — CFM50,,,)

Nfactor

x 60x CDH x DUA % 0.018)
kWh =

1000x 17Cool

B AEWh

kW =
FL[{CODI

x CF'

Terms
Tferm | Description
kWh Energy Savings
kW Demand Savings
CFM50exst  Existing cubic feet per minute at 50 Pascal pressure differential as measured by the blower
door before air sealing
CFM50new  New cubic feet per minute at 50 Pascal pressure differential as measured by the blower
door affer air sealing
Nfactor Conversion factor to convert 50 Pascal air flows to natural airflow

Page 33 of 48




60 Constant fo convert cubic feet per minute to cubic feet per hour
CDH Cooling Degree Hours
DUA Discretionary Use Adjustment to account for the fact that people do not always operate
their air conditioning system when the outside temperature is greater than 75°F
0.018 The volumetric heat capacity of air
nCool Efficiency of Air Conditioning equipment
FLHcoo!l Full load cooling hours
CF Coincidence Facior
Assumptions

The expecied measure life is 15 years.

Attic, Roof, Ceiling Insulation

Description

This measure characterization is for the installation of new addfional insulaiion i e attic/rooffcetingof

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

location, and will measure and record the existing and new insulafion depth and type (fo calculate R-

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

home.
Algorithms
| 1
R — 7 x CDH x DUAx Area
/CW///I — & Xist new
1000x nCool
AEWT
kW = L CF
FLHCU()I
Terms
Term | Descriplion
kWh Energy Savings
kW Demand Savings
Rexist Existing effective whole-assembly thermal resistance value or R-value
Rnew New total effective whole-assembly thermal resistance value or R-value
CDH Cooling Degree Hours
DUA Discretionary Use Adjustment to account for the fact that people do not always operate
their air condifioning system when the oulside temperature is greater than 75°F
Area Square footage of insulated area
nCool Efficiency of Air Conditioning equipment
FlHcoo! Full load cooling hours
CF 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
kWh = kWh . + kWh,, + kWhy,

AV, x60%x CDDy.p; x24%0.018

kWh . =
1,000 x SEER
AV, x60x HDD g x 24 x0.018
kWhyy,, =
1,000 x HSPF
. = AV, x 60x HDDgop x 24x0.018
& 3,413
kWi
KW = —— L X CF
FLHC()()I
Terms
| pescription

kWh Energy Savings

kW Demand Savings

CDD Cooling Degree Days

HDD Heating Degree Days

SEER SEER of existing system

HSPF Heating Season Performance Factor

IF Inferactive Factor

FLHcool Full Load Cooling Hours

CF Coincidence Factor

Assumptions:
The expecied measure life is 20 years.
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Water Heater Wrap

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

water tank to reduce sfand-by losses. This measure applies only for homes that have an electic water
heater that is not already well insulated. Generally this can be determined based upon the

appearance of the fank.

Algorithms
EF.,. —EF,.,
kVVZ’l — kI/Vh[;agg X ( new [m.s(,)
EF;ICW
W ARWh
8,760
Terms
Term | Description
kWh Energy Savings
kW Demand Savings
kWhease  Average kWh consumption of electric domestic hot water fank.
EFnew Assumed efficiency of electric tank with tank wrap installed.
EFbase Assumed efficiency of electric tank without tank wrap installed.
8.760 Number of hours in a year.

Assumptions
The expected measure life is 5 years.

Pipe Wrap

Descripfion
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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Algorithms

((RI ‘. RI )“XCXATX&%()}
KWh = e xist e

nDHW % 3,413
W = AkIWWh
8,760
Terms
fetrm | Descripfion
kWh Energy Savings
kKW Demand Savings
ISR In Service Rate or fraction of units that get installed
Rexist Pipe heat loss coefiicient of non-insulated pipe {(existing)
Rnew Pipe heat loss coefficient of insulafed pipe (New)
L Length of pipe from water heating source covered by pipe wrap (ft.)
C Circumference of pipe (ft.)
AT Average temperature difference between supplied water and outside air temperature (°F)
nDHW Recovery efficiency of electric hot water heater
3,413 Conversion from Biu to kWh
8,760 Number of hours in a year

Assumptions
The expected measure life is 15 years.

Low Flow Showerhead

Description
This measure relates to the installation of a low flow showerhead in a home. This is a retfrofit direct install

measure or a new installation. Both electric and fossil fuel savings are provided, although only savings

corresponding to the hot water heating fuel should be claimed.

Algorithms

/CPW/Z = ]SR X (GP‘A/[[)(I\'L) - GP ]‘/[ low )X —JEP_VZ’{N
GP‘A/‘[ reduced
7 = AkWh < CF
Hours
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Terms

Term { Description

kWh Energy Savings

kW Demand Savings

ISR In Service Rate or fraction of units that get installed.
GPMbase Gallons per minute of baseline faucet.

GPMiow Gallons per minute of low flow faucet.
kWh/GPMreduced  Assumed kWh savings per GPM reduction.

linstcl Rate of instail.

I'persist Rate of persistence.

Hours Average number of hours per year spent using faucet.
CF Coincidence Factor.

Assumpiions

The expected measure life is 15 years.

Validation Rules

fide

2009-2010).

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 the end of the measure's expected life).
3. Measure must have been installed during the program's implementation period {for this program,

Program Assumptions

[ Assumbiion | Velus ~
Program Start January 1st, 2009
Program End December 315,

2010
Free Ridership 0%
Spillover 0%
Energy Losses (whole year) 8.7%
Demand Losses {(af peak) 10.8%
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Appendix - Exhibifs

Exhibit 1 - Fact Sheet
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mvhibit 2 - Data Collection Form Page 1
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Exhibit 3 ~ Data Collection Form Page 2
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Appendix - All-Electric Survey

Building Type

54%

46%

Single Family Unattached Home Mobile Home or Trailer

Had You Planned on Installing Energy Efficient
Measures Before You Heard About the Program?

54%

2%

Yes No Don't Know Refused
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Would You Have Installed Energy Efficient Measures i

the Program Was Not Available?

Refused

Don't Know

?

icient

Eff

Have You Taken Other Steps to Become More Energy
Yes
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How Satisfied are You with the Dealer that Installed
Your Energy Efficient Measures?

61%

Satisfied Very Satisfied Don't Know

How Satisfied Are You with the Program?

46%

Dissatisfied Neither Satisfied Satisfied Very Satisfied
nor Dissatisfied

Don't Know
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Appendix - Non-All-Electric Survey

Building Type

56%

44%

Single Family Unattached Home Mobile Home or Trailer

Had You Planned on Installing Energy Efficient
Measures Before You Heard About the Program?

69%

28%

3%

Don't Know

Yes
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You Have Installed Energy Efficient Measures

Would

?

f the Program Was Not Available

Yes

e

e o

?

t

icien

Eff

Have You Taken Other Steps to Become More Energy
47%
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How Satisfied are You with the Dealer that Installed
Your Energy Efficient Measures?

6%

Very Dissatisfied
nor Dissatisfied

Dissatisfied Neither Satisfied Satisfied Very Satisfied

How Satisfied Are You with the Program?

47%

6%

3%

Very Dissatisfied Neither Satisfied nor Satisfied
Dissatisfied

Very Satisfied

Don't Know
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Appendix - EE/DR Analytics Team Members

The EE/DR Analytics team consists of members of various groups in the corporate office who collaborate

using their Utility industry and DSM indusiry experiences to provide robust EM&YV analyses.

Load Research

Wade M. Claggett
EE/DR Coordinator
614-947-9176 cell
614-716-3365 phone
614-716-1414 fax
wmclaggeti@aep.com

EE amd ConsunrerProgra

Alan Graves

Supervisor Load Research

614-716-3316 phone
614-716-3388 fax
argraves@aep.com

Joseph Chambers
Conftracftor
614-716-3372 phone
614-716-3388 fax

idchambers@aep.com

Fred "Donny" Nichols
Manager Consumer Programs
540-798-8605 cell
614-716-4013 phone
614-716-1605 fox
fdnichols@aep.com

Marketing

David Tabata
Manager Marketing
540-579-2264 cell
614-716-4004 phone
614-716-1605 fax
dwitabata@aep.com

Kevin Vass

EE/DR Coordinator
614-271-1747 ceill
614-716-1444 phone
614-716-1605 fax
kivass@aep.com

Paul Hrnicek
Marketing Analyst
614-716-2953 phone
614-716-1414 fax
pihricek@aep.com

Brad Berson
Marketing Analyst
614-716-2445 phone
614-716-1605 fax
bsberson@aep.com

Page 48 of 48






Kentucky Power Company

Mobile Home Heat Pump

Evaluation Report for 2009-2010

July 2011




Prepared For:

Kentucky Power Company

Prepared By:

EE/DR Analytics Team

American Electric Power Service Corporation
1 Riverside Plaza, 13t Floor

Columbus, OH 43215



Table of Contents

EXECUTIVE SUMIMIGTY 1eotvviretriesetnssinsesessassestassesesesesasessseesssae s e s easbes s e a8 b e8RS oA AL h e e bRttt 4
PrOGIANM DESCIIDIION ..t tceeceiieiie ittt bS04 5
ProCEsS AN MOTKET EVGIUGHION woeeeoeeeeieerecteeiseererssseaeaseeste st asss e baneresa s eb s ab s e s e st T aa e a st e bt s s e e asn e n et nn b e st s b ane s b
SUMNITIOTY o tveeiteetseeeeeeesasesesesesesessaesteaseste st aseseneseasasesne b e a s s e b Res e84 8a 400 LS E LR oL S0 o0 A E LS b e Rttt 6
PO IO O O ET @ C IV B SS e eureeeeeeeeteeeresteeeesareeseessesanseesassansesnssesesaesesie e b as e b e s A e eSS e b a Ao s S a RS0 s e R e E e s n st s st n st 6
DEIVETY MECIGINISII 1.1ttt eiretereeeeeeeeat st s b bS8 a8 bbb 6
DO TEOCKING vt rreteeeeietcee ettt eb ettt on sttt s s e an bR AR h e h bbbt h b 7
FIEE RIAETS GNA SOV co.eie ettt sttt nes s b s bbb b 7
NS Sl o (=] 8 1[w ] TR O SO OO O TGO O U PSPPSR 7
CUSTOMNET SOTISTOCTION aeeeeeeeee ettt sree et ss e tasess e eteeebe s s ease s e ase b e s anasesa e e bn e ae s R e st e b s R s e b s e b e ab e e un RS ennesbbnrs et e s m s s s ane s 8
[MPACT EVOIUGHON 11ttt ettt ss ettt 0 L 9
IUDAICT RESUITS covciettee s nes et sas s b0 10
C OS] EH e iIVENESS EVOIUGTON. oot eeeeeeeeeeeiereirvcersseeenreeetenssesaessaesressaessnetens s e e s e s st s eaba s b e e s e bt et e s s e e s s e s st e s s e sbeenatanis 11
PrOSPECTIVE ANGIYSIS 1ottt et seas eS80 b AL 13
R S C O T T E N T G OIS 1o ee s sve et esueeeearessesanseess e sassasnessas bt eba e s asse s s saeeases s ns e aR e R e e b s e m e RS e h s e s s e e a2 e R e b ekt e s s s st 14
RETEIEIICES ooeeoee oo eI Ty T T T R T T T ey rrr——————— A A 15
Appendix — Impact Methods and ASSUMPTIONS ....ceuiii e 16
IMPACT METNOAOIOY ..rvvitreciiecrersiteie a8 b b 16
BIING ANGUYSIS .. v eertaeeeenereescrenanscsens bt st as s e es b0 AL h e 16
ANGIYSIS RESUMS .overireeeiciriasi i caeesiss s e a s s s RS 8L s 20
ANIGIYSIS GIQDINS . evotetreertetieeast et et b e bbb 21
CONITO GrOUD ANGIYSIS .v.vtteieersieertearee et cs e s s a8 b 18R 23
Appendix - ENGINEENNG ESTIMOTES w....ovuii ettt 24
ESHMAON METNOTOIOGY w.vvrtivieiereiieieie ettt et bbb e st 24
TECHNOIOGY DESCIDITON weiiiteiinieeecie et 24
ALGOTTRINIS oottt s8R A L 25
L= 12 VT UTTN T U T OO OO OO PO SOOI S PP PO RPR ORI 25
N I OHON RUIES woeeeeeeee oo e eeeeeevseresetaseeavaeesanssssmsaases e e ke e abessaeeas e e s e beeasEsRasRb R e bRt s e ks s nb s e ke e T e ke e nasanate e s e sssne s e aanteansnesnas 25
ASSUIMIDTIONS 11 ottt ersee et es s s R 25
APDENTIX = EXNIIIS 111ttt bbb e 26
[ L6 T =T Tok B 2 1= Y= 1 HVUT T U O U O OO SO OO OO PO PSPPI 26
ADDENAIX = SUTVEY covrreretrcenieseaseie s eescesas s st st s s s 27
APPENAIX ~ HEAT PUMIPD DEGIETS... ..ottt bbb 29
Appendix — EE/DR ANGlyHCS TEAM MEMIDETS .....uvvririiiiiitii s 32
HoTo 1o Lo Ty o Lol o THURETTTRT T SO OO OO OOV USRI PSPPP PRI 32
EE GNA CONSUIMIET PIOGITIMIS . vevveetaeeeeeneseseuesesesesessasasa s sissssss s es et st ab et eSS b e s 32
MOITKEEING oottt a s a2 b8 AR 32

Page 3 of 32



Executive Summary

The Kentucky Power Company (KPC) Mobile Home Heat Pump (MHHP) program is designed o 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 heaf pumps. This report provides the
evaluation results for the 2009 and 2010 program years, and a prospective analysis for the years 2012-
2014.

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 resulfs to forecast the effectiveness of the program in 2012-2014 with respect to KPC's winter

peak. For 2009 and 2010, the MHHP program replaced 393 heat pumps, providing 1,015 MwWiT o et
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 fo be effective.

Based on the results of the evaluation, the MHHP program was determined to be cost-effective for three
of the cost-benefit fests used in the California Standard Practice Manual and KPC should continue to
utilize the program through the remainder of the current program life {2011). The prospective analysis of

the program for 2012-2014 predicts the program will be cost-effective and should be continued.

2009—2010 Cost-Beneﬁt Evaluat:on Results

Summer | Winter Peak
. | PeakRatio |  Raiio
Program Administrafor Cost (PACT) 3.28 3.72
Total Resource Cost (TRC) 4.61 5.23
Ratepayer impact Measure (RIM) 0.65 0.74
Parficipant Cost (PCT]) 8.00 8.00

2012—2014 C@s#Beneﬁi’ Pmspeciave Results

| Winter
. . | PeukRdlio
Program Administrator Cost (PACT) 4.72
Total Resource Cost (TRC) 6.41
Ratepayer Impact Measure (RIM) 0.88
Participant Cost (PCT) 8.24
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Program Description
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 coniraciors and paid incentives fo
both the confractor 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 program are to:

1) Reduce energy consumpiion of electrically heated mobile homes

2) Assist and encourage mobile home owners fo improve heating, ventilation, and air conditioning

(HVAC]) efficiency by installing high efficiency heat pumps
3) Increase customer satisfaction and services

4) Reduce Kentucky Power’s long-range peak demand.
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Process and Market Evaluation

Summary
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 concem related 1o the process and market
evaluation was whether the program continues to influence purchasing decisions or whether the
market has been fully tfransformed to the point where new heating system purchases would normally be
high-efficiency heat pumps without the program. The 2011 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 sfill influenced the decision making of

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

The promotiorrethed-empleyed-was effective, buf improvements in promotion could be considered.

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

Promotional 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 ferritfory,
pursued recruitment of additional contractors, and successfully expanded the base of participating
contractors. KPC staff estimated that 80% of HVAC contractors in KPC service ferritory are now
participating in the program. Participants normally became aware of the program only affer 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. Deadlers received a $50 incentive for each installation fo offset the cost
of their fime and effort. This promotional method is likely effective in reaching customers who need to
replace their heating system, but direct program promotion to all cusiomers could accelerate some
heatfing system replacement decisions and provide a betfer understanding of the program for

customers considering HVAC replacements.

Delivery Mechanism
To qualify for the program, each HVAC confractor was required to be licensed and certitied. When
contacted by a KPC customer, the HVAC contfractor explained the program fo 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 contfractor
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 pump information and quality of confractor installation.

Data Tracking

As a whole, data collection and fracking were adequately performed. Sporadic pieces of data were
missing that are required to produce engineeting estimates for Air Source Heat Pumps. Each 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 implementation data for this program was missing the EER of the new heaf pumps.

Without EER, accurate demand estimates cannof Be made:

Free Riders and Spillover
A free rider is a parficipant who installed a high-efficiency heat pump system, but would have instalied

the same system had they not participated in the Program. Spillover refers o addifional energy
efficiency measures adopted by participants as a result of the program. Free ridership was determined
by dividing the total survey responses by the posifive responses to the questions "Had you planned on
instalfing a heat pump before you heard about the program?" and "Would you have installed a heat
pump if the program was not available?2” From the survey responses, 53% of participants indicated they
would have purchased the same high-efficiency heaf 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.

Market Potential
The 2010 Residential Custemer Survey showed that approximately 20,000 KPC households reside in

mobile homes which they own. Almost 70% use eleciricily for heating and over 50% of those currenily
heat with a central forced air fumace. 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 2011 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 a continuing need for encouraging high-efficient heat
pump installations as replacements for central furnace systems. Setting a goal of influencing at least

200 purchases in each of the next two years seems achievable.
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Customer Satisfaction
The participant follow-up survey showed that overall safisfaction with the Program was very high, with

95% of the survey respondents indicating they were very safisfied (45%) or satisfied (50%) with the
program. One respondent was very dissafisfied and two were dissatisfied.  From the comments
received the source of the very dissafisfied and one of the dissatisfied responses was the recent KPC
rate increase and not the MHHP program itself. The lone dissafisfaction 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.
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Impact Evaluation
The MHHP evaluation consisted of a billing analysis coupled with engineering estimates of the

implementation data collected by KPC. The biling analysis was used to determine net savings by
parficipant. The engineering estimates were used fo 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 estimates of measure savings. To effectively capture the change in
usage patterns, an evaluation needs both pre- and post-installation biling data. The per-participant
billing analysis savings are compared to the per-parficipant engineering estimates to determine an
estimated Net-to-Gross ratio. In theory, the biling analysis resulis 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 comrroborate the analysis. Further details of the billing

analysis and engineering esfimates 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 defermine an average per-participant energy, summer peak, and winter
peak savings value. To complete the savings calculation, fransmission 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 fable.

2009 and 2010 Avemge i\.lei' Per—Partlapani Savings

Statistic | - ; | kWSummer | KW Winter
Per Por‘nopon’r chmgs | 2,583 0.460 0.760

For 2009, KPC had goals of replacing 110 customers’ heat pumps and saving KPC customers 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 413 MWh of energy savings, including
fransmission and distribution losses, persistence, and free ridership. The net annudlized summer 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 target.

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

summer peak demand, and 109 KW 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 fransmission
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
parficipant target, 229% of their energy target, 196% of their summer demand target, and 162% of their

winter demand target.

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 met 151% of their participant target, 223% of their energy targef, 191% of
their summer demand target, and 158% of their winter demand target.  All numbers were at or above

the expected godals.

Impact Resuits
The four key stafistics 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-anfe savings, and the ex-post savings. Ex-anfe savings are forecasfed
savings as reported by the program staff during the program’s implementation. Ex-post savings are
estimated savings as determined by fthe impact evaluation and reported in the evaluation report.
Savings are presented by each segment of cusfomers, resistance and replacement, and tofal savings

are summarized at the end.

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

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

Impact Evaluation Results by Year for MHHP Customers

_Category | Goal _ Ex  Ex-Posi | Perceniof
. - . .. . Godl
2009

Participants 110 160 160 145%
Energy (MWh) 192 280 413 215%
Summer Demand (kW) 40 58 74 184%
Winter Demand (kW) 80 116 122 152%
2010

Participants 150 233 233 155%
Energy {MWh) 262 408 602 229%
Summer Demand (kW) 55 85 107 196%
Winter Demand (kW) 109 170 177 162%
Total

Participants 260 393 393 151%
Energy (MWh]) 455 687 1,015 223%
Summer Demand (kW) 25 143 181 191%
Winter Demand (kW) 189 286 299 158%
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Cost Effectiveness Evaluation
AEP uses a cost effectiveness framework based on the 2002 Cdlifornia Stondard Practice Manual:

Economic Analysis for Demand-Side Programs and Projects.  Four benefit cost fests were used as
defined in the California Standard Practice Manual: Participant test (PCT), Ratepayer Impact Measure
test (RIM), Total Resource Cost fest (TRC), and the Program Administrator Cost test (PACT). Within this
framework, fotal program benefits are compared to total program costs. Program benefits are defined
as the expected kWh/kW saving attributed to the program. These kWh/kKW 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

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

included in the program costs are all labor costs, miscellaneous maferials and expenses, Company-patid
rebates, promotional expenditures and any participant expenditures exceeding the Company rebate.
For purposes of reporfing 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 ufilized incrementally and specifically for DSM program

implementation.

The expenditure goal for 2009 in the Collaborative Report was $49,500 for 110 participants. The fotal
program costs as filed were $71,900 of which $64,000 were listed as incentives for 160 partficipants.
However, these costs do not include the unrecoverable administrative costs from KPC staff and AEPSC
staff. An estimated $17,.091 was included under administration to account for unrecoverable costs,
bringing the total to $88,991 in actual costs related fo the program. The expenditure goal for 2010 in
the Collaborative Report was $67,500 for 150 participants. The total filed program cosis were $104,800,
of which $83,300 were incentives for 233 participants. To account for unrecoverable admin costs and
the costs from the 2011 evaluation, another $11,775 was included for 2010 and $10,000 was added in

2011 to account for admin 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 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 o implement and evaluate the
program was added to the reported costs. The below fable shows the breakdown by cafegory of the

costs used in the analysis.
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Program Costs by Year and Type

Year | Adminisiration | Promotions | Inceniives | Evaluation Toial
2009 $17.,091 $7.900 $64,000 $- $88,991
2010 $11,775 $21,500 $83,300 $1 $116,575
2011 $- $- $- $10,000 $10,000

Goals were reported as total amounts respective to the winter peak only, however, both summer and
winfer peak comparisons were used in the analysis — summer fo account for KPC being in the AEP
generation pool that experiences summer peaking condifions, and winter to account for KPC's
maximum system load that occurs in the winter. Benefit costs tests were performed by Resisfance 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 fo the sunny disposition and uncertain nature of market potential sfudies.

Program goals were to have a Program Adminisirafor Cost [PACT Tailloc of 602, o TfotutResouree-Cost

(TRC) ratio of 9.79, a Ratepayer Impact Measure (RIM) ratfio 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. Resulls 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 resuls 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.

2009 and 2010 SMmmer Peak Cosi’ Effeciﬂveness Analysns

SummerPeak | Ratio | NPV _PVBenefils | PV Cosis
Program Adminisirator Cos’f (PACT) 3.28 $ 470,444 $ 676,565 $ 206,121

Total Resource Cost (TRC) 4.61 $ 529875 $ 676,565 $ 146,690
Ratepayer Impact Measure (RIM) 0.65 $ (361,547) $ 676,565 $ 1,038,112
Partficipant Cost (PCT) 8.00 $ 1,042,743 $ 1,191,775 3 149,032

2009 and 2010 Wmi‘er Peak Cosi‘ Ejfecuveness Anaiysm

Winter Peak | Ralio NBRV PV Benefils PV Cosis
Program Admmlsha’ror Cos’r (PACT) 3.72 $ 560,865 $ 766,986 $ 206,121
Total Resource Cost (TRC) 523 $ 620,296 $ 766,986 $ 146,690
Ratepayer Impact Measure (RIM) 0.74 $ (271,126) $ 766,986 $ 1,038,112
Participant Cost (PCT) 8.00 $ 1,042,743 $1.191,775 $ 149,032
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Prospective Analysis
The goal of a prospective analysis is o 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 multifude of factors
may change the cost effectiveness, including but not limited fo: changes in technology, increases in
efficiency, saturation of a measure in the market, reduction of market pofential due to economic

factors, or changes in standards, codes, and baselines.

To prospectively analyze the MHHP 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. Free ridership was kept af 47% during the
prospective analysis; it is not expected to increase at this fime. The results were expected to be higher

due to an increase in the cost of avoided energy in future years.

Due fo KPC being a winter peaking utility, only the winter peak cost benefit analysis was run.  The
results of the prospective analysis show that continuation of the program info 2012-2014 is expected to

be cost effective and should be confinued.

2012-2014 Wmi‘er Peak Cost Efjectlveness Analysys

WinterPeak " Ralio NPV PVBenefits | PV Cosls
Program Administrator Cost (PACT) 4.72 $ 1,261 556 $ 1,601,079 $ 339,523
Total Resource Cost (TRC) 6.41 $ 1,351,392 $ 1,601,079 $ 249,488
Ratepayer impact Measure (RIM) 0.88 $ (214.856) $ 1,601,079 $ 1,815936
| Participant Cost (PCT) 8.24 $ 1,797,976 $ 2,046,184 $ 248,208
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Recommendations
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)

3)

Results of the prospective analysis show that confinuation of the program into 2012-2014 is
expected o be cost effective. It is our recommendation that this program be contfinued. SEER
levels offered should continue as is, until the free ridership levels rise 1o near 50%.

inclusion of EER for every heat pump installed, and if possible, the EER of the replacement heat
pump should be collected.

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 fracking—of
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 information on their customers,
specifically the current type heating and cooling systems in the home. This would provide o
more accurate way of comparing the parficipant 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 match participant customers to confrol customers consirained by a populatfion of
mobile home customers only.

Program participants should be surveyed shortly after the rebate is processed.

KPC staff should perform on-site installation audifs for a small sample of parficipants. This may

necessitate adding another employee.

10) KPC should gather information from the dealers about customers that were inferested in the

program but declined fo participate. Using that information, KPC should then sample the

customer list and perform a non-participant survey to find any reasons for non-participation.

Page 14 of 32



References
The references listed below were used 1o help prepare the information contained within this plan. All

are available upon request in electronic form.

1. California Public Utilities Commission. California Eneray Efficiency Evaluation Protocols: Technical,
Methodological, and Reporting Requirements for Evaluation Professionals. April 2006.

II. State of Cdlifornia Governor's Office of Planning and Research. Cdlifornia Standard Practice
Manual: Economic Analysis of Demand Side Programs and Projects. July 2002.

fil. PIM Forward Market Operations. Energy Efficiency Measurement & Verification. Revision 01. March
1, 2010.

IV. Vermont Energy Investment Corporation. State of Chio Energy Efficiency Technical Reference
Manual. Ohio TRM — Draft 8-6-2010. Public Utilities Commission of Ohio, 2010. PDF. 6 August 2010.

V. Ohio Electric Utilities. Draft Technical Reference Manudl (TRM) for Ohio Sénaie Bill 22T Eneray
Efficiency and Conservafion Program and 09-512-GE-UNC. September/October 2009.

VL. Morison, Richard. Kentucky Power Company DSM Program Template. Kentucky Power Company
Program Template for DSM Programs Revised 052010 Expand Rediine. MS Excel Worklbook. 20 May
2010.

VIl. AEP Load Research Analysis Evaluation Report for the Mobile Home Heat Pump Program in Kentucky
Power Company Program Period: January 2006 - December 2007. October 2008.

VIli. Sonderegger, Robert C. A Baseline Model for Utility Bill Analysis Using Both Weather and Non-Weather
Related Variables. June 1998.

IX. Mohr, Lawrence B. Impact Analysis For Program Evaluation. 2nd Ed. 1995

X. The SAS Institute The EXPAND Procedure.
htto://support.sas.com/documentation/cdl/en/etsug /60372 [HTML /default/viewer.htm#expand toc.
htm

Xl. DeBoor, Carl {1981), A Practical Guide to Splines, New York: Springer-Vetlag.

Xll. Kentucky Power DSM Collaborative Report. January 1, 2008 to December 31, 2008.
Xl Kentucky Power DSM Collaborative Report. January 1, 2009 to December 31, 2009.

XIV. Kentucky Power DSM Collaborative Report. January 1, 2010 to December 31, 2010.

Page 15 of 32



Appendix - Impact Methods and Assumptions

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 installafion, assuming the measure was installed on January 1% 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 inifial expected impact from an

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

Billing Analysis

Impact evaluation consists of fwo 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 fullimpact 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 defermine 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 Conirol 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 fo analyze the normalized data and provide

savings values.

The first step of the billing analysis is to create a valid participant fist from which to analyze. Each
customer is checked to ensure that dafa existed for at least one year pre and post measure installation.
Parficipants were also required to have data for all of 2008 to develop a set of comparison metrics for
drawing the conftrol group. Any customers that did not have the requisite billing data, or were inactive

at the fime of analysis, were discarded from analysis.

For 2009, the implementation dafa provided showed that 160 customers 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 stafistics was developed to compare to the
confrol 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 1o each customer bill that

contained that date, and was used to create a summer and winter monthly energy value.

Formule for determining comparison stotistics between participant and control group
kWT « Bill - Bil - Bi
. 365 Z tWh _per _Bi W =31x kWh _per _Bill_ K7, =31 kWh_per _Bill,

APV annual D Bl 75 IR Doz il
> Days_per _Bi ays —per Bt Pays—per—Bill_

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, efc...), 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 confrol population's and
participant group's comparison statistics have been calculated, the control population’s custfomers are
compared to the participants fo provide a baseline comparison. Each participant customer is
matched to all 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 validation. For each of the 40 confrol customers, they are assigned
the same installation date as the participant customer. Each of the 40 customers is then validated using
the same pre/post rutes as the participant customers. Each control cusfomer must have af least one

vear of data pre and post the pseudo-installation of the measure.
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Formula for comparing control population customer to participant
ARD = ARDyyy,, + ARD,yyy, + ARDyy,,

kWha,,, — kWha kWhs,,, — kWhs kWhw,,, — kWhw

errl part part

ARDA»W/m = ARDkth =

part
ARDy,. =
an kWhs

kWha KWhw

ctrl etif ctrl

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 customer to create a very accurate regression model. There are foo many lurking variables in
billing analysis if enough data is not included, which can bias the results. Once the 20 control groups

have besn selectedeacharevp-is-rua-painaisewith the participant group through the entire billing

analysis process. Final results for each run of the analysis are compared o ensure that none of the
control groups are extreme in either direction (load savings or load growth). Using an alpha of .05 for
Type | 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 porfion 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 freatment weather
normalized panel model. A panel analysis is a two-dimensional fime-series and cross-sectional model
used to evaluate changes in the effects of a freatment on a freatment group compared to a control
group over time. Weather Normal, or Typical Meteorological Year, data is created by the U.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 o
weather normalized billing function (see formula below). The freatment model is creafed using at least
one year of billing data post-instaliation. 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 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 femperature 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
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create the betas necessary fo predict data. Each beta represents the multiplier coefiicient for the
incremental value of each model variable. To forecast or estimate new kWh, multiply the regression

betas by the new dafa.

Weather normalized regression model
kWh = (,Bdaily_muh X Da.ys)%- (8,57 x ADT)+(Bepp CDD)+(fypp x HDD)+ (/3 . xCDD? )“’“ (ﬁ . x HDD’ )+

DD HDD”

Once the baseline and treatment models have been determined, the model betas are multiplied by
weather normal datfa fo create baseline weather normalized bills for each customer. Once the bills
have been forecasted, the data is aggregated o create annualized normal energy usage per
customer. Each customer has an estimafed baseline and freatment annualized kWh. The difference

hetween the estimated baseline and freatment kWh is the energy savings due to the program. The

annualized energy estimates are then summarized by participant group and conirol group, ord

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

Once the annudlized 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 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 ddaily load shape. This method maintains fransformation under integration, meaning one can
move from cycle month to billing month without loss of accuracy; however the ability fo 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 infegration, and is the preferred method for
temporal disaggregation when using SAS (Stafistical 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 primary reason for using cubic splines is the ability fo 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 customers are aggregated using
fraditional 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 peak day history for KPC is used fo creafe a typical peak 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 111 and January 155, it is

expected that the average day-per-year peak day will be January 13, 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
do‘y is determined os aload 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 formulais below:

Peak demand reduction formulos
kWh

kWh

peakdayS peakdaylV’
- 24 - 24
kWs = kWw = IF,
Analysis Results

The below graphs contain the summary panel, profile plot, and agreement plot from SAS, created
during the PROC TTEST procedure. Particular attention should be paid o 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 estimate of 1,749 kWh per participant is not statistically different from the ex

post savings estimate o the 95% confidence level.

Because of the inability fo 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
freatment comparisons show extreme variability. Had only one control 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 Cenfral Limit Theorem and create a betfer estimate of the

per participant savings. Control group variation numbers are presented after the charts and graphics.

Summoary Statistics: All Customers

N StdDev | SidEnr | 95% CL Mean | Summer kW | Winter kW
131 2,583.1 5,127.9 4480 1,696.8 3,469.5 0.460 0.740
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Analysis Graphs

Summoary Panel:
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Agreement Plot:

Agreement of Treatment_Kith and Baseline_NAC
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Control Group Analysis
When performing a billing analysis to determine the impacts for program evaluation, the parficipant

group needs to be matched to a set of control customers. For historical analyses, the literature suggests

a single conirol group be matched to the participant fist in order to provide a valid set of cusfomers

from which to compare. This is done to remove any activities that are related 1o 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 o make customers comparisons more accurate than AEP's current CIS

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

designs. Quasi-experimental design, or “before and after" design, is disfinguished 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 frials to infinity, e.g. the relative

fregquency-of-¢

stertisties-as-the frials near infinity. However, in practice, most statistics that is performed is

done using a single repeated fial. In many cases, and disciplines, this is an accepted, even celebrated

practice. However, inimpact analysis of programs, the usage uncertainty and disparity of customer

demographics af 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 participant savings

cdalculated in the billing analysis.

Control Group Comparison to Per Participant kiWh

- i - . | | PerPonicipant | loss/Gain
_Analysis Group | Baseline Mean | Treaiment Mean | Rafio | kWh if Chosen | From Mean
Control_01 21,472 20,600 95.94% 2,472 (111)
Control_02 21,120 20,288 96.06% 2,498 (85)
Control_03 21,819 20,995 96.22% 2,533 (51)
Control_04 21,109 20,658 97.86% 2,885 302
Control_05 20,966 20,528 97.91% 2,895 312
Control_0é 22,422 21,638 96.51% 2,593 10
Conirol_07 22,346 21,374 95.65% 2,409 (174)
Conftrol_08 21,273 20,689 97.26% 2,755 172
Control_09 21.517 20,977 97.49% 2,805 222
Control_10 21,414 20,591 96.16% 2,518 {65)
Control_11 21,204 19,731 93.05% 1,851 {732)
Control_12 21,222 21,206 99.93% 3,328 745
Control_13 21,742 21,347 98.19% 2,954 371
Control_14 21,330 20,534 96.27% 2,542 (41)
Control_15 21,878 20,926 95.65% 2,409 (174)
Control_16 21,454 20,770 96.81% 2,659 76
Conirol_17 20,857 19,767 94.77% 2,221 (362)
Control_18 22,090 20,779 94.07% 2,069 (514)
Control_19 20,963 19,622 93.60% 1,970 {613)
Conftrol_20 21,365 21,329 99.83% 3,308 725
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Appendix - Engineering Estimates

Estimation Methodology

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-parificipant, per-year usage. The per-participant

savings vatueisthe-Grosstsanvdngs—Ta determine the "Net” savings, the gross savings number is

multiplied by one minus the free ridership percentage and one plus the spillover percentage. This
number is compared o the biling analysis values fo see if the survey free ridership and spillover

questions are comparable to the analyfically determined values.

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 it pumps or moves heat from one ared to
another. The basic components of a heat pump are a compressor; circulating fluid (refrigerant); and
two heat exchangers, one ouiside and one inside. In winfer, heat in extracted from cold outdoor air
even when the femperature is well below freezing. The heat is absorbed by the refrigerant, and then is
pumped through the compressor fo the indoor coil (heat exchanger) where the refrigerant releases its
heat to the indoor air. Since there is less heat available atf 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 fotal heating
demand. In the summer, the heat is absorbed by the refrigerant in the indoor coif from the circulating
indoor air. The heat-laden refrigerant from the indoor coil is pumped to the cutdoor coil where the heat
is fransferred o the outdoor air. The heaf pump system is the most efficient way fo heat and cool
electrically. The most significant energy savings are obtained during the heating season since it ufilizes
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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Algorithms

kWh=|| FLH,,, x Bl X ! o +| FLH,,, x Biull X : o
1000 \ SEER SEER,, 1000 \ HSPF,,, HSPE,

base

BruH % ! - !
EERbaw EERee
- : x CF

kW =
1000
Terms
Term | Description
kWh Energy Savings
kW Demand Savings
= M Ferere] FulHtead-Ceooling-Hours by closest weather related large
city
FLHheat Full Load Heating Hours by closest weather related large
city
BtuH Size of equipment in British Thermal Unit Hours

SEERbase  SEER efficiency of baseline unit
SEERee SEER efficiency of installed unif
HSPFhase  Heating Season Performance Factor for baseline unit

HSPFee Heating Season Performance Factor for installed unit
EERbase EER efficiency of baseline unit

EfRee EER efficiency of installed unit

CF Coincidence Factor

Validation Rules
Rue

1. Customer mus’r hdve d va!id bill account number‘vkvi’rh the utility.
2. Customer's account must have been active prior to the measure being received unfiil the date of

the analysis.
3. Measure must have been installed during the program’s impiementation petiod (for this program,
2009-2010).
Assumptions
Assumption = .
Program Start January 1, 2009
Program End December 31¢,
2010
Free Ridership 47%
Spillover 0%
Energy Losses (whole year) 8.7%
Demand Losses (af peak) 10.8%
Measure's expected life in 15
years
Fully Loaded Cooling Hours 1,150
Fully Loaded Heating Hours 1,975
Summer Coincidence Factor 0.7
Winter Coincidence Factor 0.5
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Appendix - Exhibits

P

Exhibit 1 - Fact Sheet

Program Overview
Kentucky Powar's Mobile Homa Hest Pump Program cffers
£400t0 residantial customers who livain a mobils homs end
upgrada their central slectiic resistance heating systam
with a naw, high efficiency heat pump unit. To qualify, tha
new haat pump unit must have & minimum rating of 13 SEER

{Saascnal Enetgy Eifciency Ratorand-#7-H5PHHestng
Seasonal Parformance Factarl,

Elactric resistance heatis a vary efficient form of heating,
hut it can be costly, & heating slement, like the inside of
toaster, haats up and a fan blows the heated sirinto your
mabile homa. Heat pumps can easily cut slacticity vse
when compared with elactric resistance heating.

Simply put, a haat pump is an air conditioner that is able ta
revarsa eycle te provids heating, It is 9 vary efficient and
aconomical wayto heat and cool vour home using electricity.
it’s also awise energy investment for mobila homacwners
that can halp reduce your monthly slectic bills without
sacrificing comfort.

Customar Eligibility

All rasidantal customers who have had electie service with
Kentucky Power for the past twelve months and whe live
ina mobile homa with a contral electric resistance hasting
system ara eligibla to participata.

How to Pariicipaie

Gall our Dustomer Sodution Canter at 1-800-572-1113
or contactyour local, licansed HYAG dealar whois
paricipating in the Kentucky Povser SMART Programs.
Kentucky Povier recommands geting atfeast tea
nuetas snd doas not endorse any specific heating and
cooling dealer.

Other Oppoitunities

The High Efficiency Heat Pump Programis part of
Kentucky Powar's suite of 8MART Programs, which are
anergy efficiency programs for homes, businesses and
schools, For mora information on this program or othar
SMART Programs, call 1-800-572- 113 or visit
KentuckyP owarcomfsava,

SMART Frograms ~ Saving Maensy And Resources Tegether

i

SMART

Fenm Haasiaky Power
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Appendix - Survey

Had You Planned on Installing a Heat Pump Before
You Heard About the Program?

53%

47%

Yes

Would You Have Installed a Heat Pump if the Program
Was Not Available?

72%

22%

5%

Yes No Don't Know
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Have You Taken Other Steps to Become More Energy
Efficient?

53%

Yes

How Satisfied Are You with the Program?

50%

Very Dissatisfied Dissatisfied Satisfied Very Satisfied

Y
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Appendix - Heat Pump Dealers

AWR

77 Cow Hollow
Drift, KY 41619
(606) 377-9730

Aire Serv

2106 1/2 13th Street
Ashland, KY 41101
(606) 324-1033

Appalachian Refrigeration
P. O. Box 400

AAA Heatfing and Alr Cond.
340 Amos Newsome Ln
Virgie, KY 41572

(606) 639-6860

American Heating & Cooling
P. O. Box 4321

Pikeville, KY 41502

(606) 639-4307

Ar-fron Heatling & Alr
Conditioning
2744 Roberis drive

Adams Hedgting & Cooling
P. O.Box 719

Delbarton, WY 25670
(304) 475-3878

Appalachion Hig & Cooling
P. O.Box 4141

Pikeville, KY 41502

(606) 422-5643

Ashland Furnace
2700 Winchester Avenue

Avawam, KY 41713
(606) 436-0682

B 2 B Hedling & Cooling
P. O. Box 308

Harold, KY 41635

[606) 478-9400

Bobby Howard & Sons
P. 0. Box 38
Whitesburg, KY 41858
(606) 633-9580

Burcheti's Heafing & Alr
Conditioning

P. O.Box 665
Wittensville, KY 41274
[606) 297-6224

Cadco Heating & Air
Conditioning

2181 Winchester Avenue
Ashland, KY 41101

(606) 928-3041

Clay's Hedgling & Cooling
P.O.Box 1764
Prestonsburg, KY 41653
(606) 874-2256

Crab Mechanical Services Inc
621 3rd Street

AsHIana Ky 41101
(606) 920-2700

Big Sandy Hedting & Cooling
P.O.Box 330

Hager Hill, KY 41222

(606) 297-4328

Breathiif Plumbing & Hedadting
1261 Main Street

Jackson, KY 41339

[606) 666-4313

C & H Hedtling & Alr Conditfioning
P.O.Box 944

Flatwoods, KY 41139

(606) 833-1995

Coldwell Healing & Alr
Conditioning

9430 Grandview Lake Road
Ashland, KY 41102
(606) 928-3618

Coleman Heatling & Cooling
P. O. Box 580

Regina, KY 41559

(606) 754-5763

Cullop's Heating & Cooling
P. O.Box 2637

Ashland,KY.4110]1
(606) 325-3211

Blanton Healing & AC
135 Railroad Street
Dwale, KY 41621

{606) 874-0130

Breeding's Plumbing & Electric
P.O.Box 86

Ilsom, KY 41824

(606) 633-5961

C.N.C. Services

895 Nebo Road
Catlettsburg, KY 41129
(606) 686-2298

Castle Hedtling & Cooling
5917 Bybee Road
Ashland, KY 41102

(606) 928-1148

Cox Commercial
149 Clover lane
Greenup, KY 41144
[606) 473-1016

Delta Supply Heating & Cooling
455 Hambley Bivd.
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Portsmouth, OH 45662
{740) 355-5300

Dils & Company

2359 Town Mountain Road
Pikeville, KY 41501

(606} 437-4609

Elliott Supply & Glass, Inc.
P. O.Box 3038

Pikeville, KY 41502

[606) 437-7368

Frederick & May Lumber & Supply

PO Box 218

Williamson, WV 25661
[606) 237-4823

East Hills Hedting & Cooling
P.O.Box 135

Ivel, KY 41642

(606) 226-4593

Fannin's Plumbing Hedafing
& Elechiic Company, Inc.

432 Main Street
Paintsville, KY 41240
(606) 789-3696

G & W Hedofing & Cooling
273 Paul Road

Pikeville, KY 41501
(606) 432-0787

Elite Comfort HVAC Inc
8192 KY 1261
Campfon, KY 41301
[606) 272-714]

Fletcher Services
1572 Ratliff Creek Rd
Pikeville, KY 41501
(606) 433-1151

General Hegtling & Air
Conditioning
P. O.Box 964

West Liberty, KY 41472
(606) 743-3136

Grayson Mechanical HVAC
405 Robert & Mary Street
Grayson, KY 41143

[606) 474-4550

HCE Systems Inc.
P.O.Box 879
Norton, VA 24273
(276) 679-5829

Huff's HVAC

P. O.Box 547
Cormnettsville, KY 41731
(606} 476-2942

Keniucky Wide Hig & Cig
P.O. Box 384

Thelma, KY 41260

[606) 424-5684

Maggard's Heating & Cooling
140 County Line Branch
Garrett, KY 41630

[606) 358-2466

Mooney's Healing & Cooling
P.O.Box 1313
Inez, KY 41224

Wurtland, KY 41144
{606) 922-8402

Giiffith Plumbing & Heaoting
338 Broadway

Jackson, KY 41339

{606} 666-2316

HELP Air Conditioning & Hig
731 E. Main St.

Grayson, KY 41143

(606} 475-0826

Imperial Heating & Cooling
P.O. Box 526

Ashland, KY 41105

[606) 324-0610

Lafferty Healing & Cooling
P. O.Box 208

Dwale, KY 41621

(606) 874-9357

Marco Heating & Cooling
P.O.Box 585

Hyden, KY 41749

{606) 672-2431

Mulvaney & Son's Inc.
P.O.Box 368
Catlettsburg, KY 41129

Fatwoods, KY 47139
{606) 836-8143

Hatton Heatling & Cooling
69 Beagle Road
Whitesburg, KY 41858
(606) 632-2790

Howard's Healing & Air
P. O. Box 569

Baxter, KY 40806

(606) 573-2944

KB HVAC

145 Shady Creek
Greenup, KY 41144
[606) 923-7534

Mabry's Heatling & Cooling
2423 Greenbriar Rd

Olive Hill, KY 41164

{606) 286-6007

Miller's Heating & Cooling
3752 Stone Coal Rd
Pikeville, KY 41501

(606) 432-9599

Patierson Repair Services, inc.
4264 Marsh Hill Dr
Catlettsburg, KY 41129

Page 30 of 32



(606) 298-4784

Pike's Hedtling & Cooling
490 Steerfork Road
Mallie, KY 41836

(606) 785-9430

Randy Sutiles General
Constiuciion

208 Miranda Lane
Grayson, KY 41143
(606) 474-9286

Roy's Electiic Repair

4802 Roberson Road
A»Lﬂmnpl, !/Y /H’ 101

AT

(606) 739-4042

Praits Heating & Cooling
317 Upper Doty Branch
Happy. KY 41746

(606) 476-9690

Ray Brown inc.

726 National Ave.
Lexington, KY 40502
{859) 278-0281

Scurlock Hedting & Cooling
1005 Woodland Drive
Paintsville, KY 41240

(606) 571-1715

Quality Air Condiiioning &
Hedting

P. O. Box 751

Pound, VA 24279

(276} 796-5366

Roosevell's Heoling & Cooling
26595 Highway 32

Martha, KY 41159

{606) 652-4972

Service Incorporaied
800 Old Flemingsburg Road
Morehead, KY 40351

(606) 833-8019

Shelton Heatling & Air
560 Shelton Dr.
Eolia, KY 40826
(606) 632-9542

Tennell Refrigeration
157 One Mile Branch
Hyden, KY 41749
(606) 672-5252

Tony's Elecirical HVAC
P. Q. Box 228

Melvin, KY 41650

{606) 452-4394

Tri-State Healing & cooling

P.O.Box 65
Banner, KY 41603
[606) 874-5472

(606) 788-9188

Slone's Hedfing & Refrigeration
P.O.Box 82

Regina, KY 41559

(606) 432-3912

Thompson Hegating & AC
6858 Mackingbird Trail
Catlettsburg, KY 41129
(606) 739-6880

Tri-County Heating & Air
P.O.Box 108
Salyersville, KY 41465
[606) 349-2308

Webb's Healing & Cooling
P.O.Box 146
Lowmansville, KY 41232
[606) 673-3050

(606) 784-4918

Smith Heating, Cooling &
Electiic

P.O.Box 1594
Hozard, KY 41702
(606) 439-4874

Todds Refrigeration
456 Pine Frk
Shelbyanna, KY 41562
(606) 437-5320

Tii-County Heatling & Alr
P.O.Box 108
Salyersville, KY 41465
(606) 349-2283

Williams Electric

P. O. Box 635
Salyersville, KY 41465
(606) 349-1234
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Appendix - EE/DR Analytics Team Members

The EE/DR Analytics team consists of members of various groups in the corporate office who collaborate

using their Utility indusiry and DSM indusiry experiences to provide robust EM&YV analyses.

Load Research

Wade M. Claggeit
EE/DR Coordinator
614-947-9176 cell
614-716-3365 phone
614-716-1414 fox

wmclaggelt@aep.com

Alan Graves

Supervisor Load Research

614-716-3316 phone
614-716-3388 fax
argraves@aep.com

Joseph Chambers
Contractor
614-716-3372 phone
614-716-3388 fax

idchambers@aep.com

EE and Consumer Programs

Fred “Donny” Nichols

Manager Consumer Programs

540-798-8605 cell
614-716-4013 phone
614-716-1605 fax
fdnichols@aep.com

Marketing

David Tabata
Manager Marketing
540-579-2264 cell
614-716-4004 phone
614-716-1605 fax
dwiabata@aep.com

Kevin Vass

EE/DR Coordinator
614-271-1747 cell
614-716-1444 phone
614-716-1605 fax
kivass@aep.com

Paul Hrnicek
Marketing Analysf
614-716-2953 phone
614-716-1414 fax
pihmicek@aep.com

Brad Berson
Marketing Analyst
614-716-2445 phone
614-716-1605 fax
bsberson@aep.com
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Executive Summary

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 deadlerships 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 o increase the penetration of,
high efficiency heat pumps and fo improve the insulation levels in new mobile homes. This report
provides the evaluation results for the 2009 and 2010 program years, and a prospective analysis for the
years 2012-2014.

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

benefit analysis for The program parficipantsimryeers-2009%-and-2010. The prospective analysis used the
evaluation results to forecast the effectiveness of the program in 2012-2014 with respect to KPC's winter
peak. For 2009 and 2010, the MHNC program helped upgrade 412 customer heat pumps, providing 692
MWh of net annualized energy savings, 188 kW of summer peak demand reductions, and 101 kW of
winter peak demand reductions. The process evaluation concluded that the promotion and delivery

processes continue o be effective.

Based on the resulis of the evaluation, the MHNC program was determined to be cost-effective for
three of the cost-benefit fests used in the California Standard Practice Manual and KPC should continue
to utilize the program through the remainder of the current program life (2011). The prospective analysis

of the program for 2012-2014 predicts the program will be cost-effective and should be continued.

2009-2010 Cost-Benefit Evaluation Resulls

| Summer | WinterPeak
- | PeokRatio | Ralio
Program Administrator Cost (PACT) 1.92 1.67
Total Resource Cost (TRC) 2.58 2.25
Ratepayer Impact Measure [RIM) 0.61 0.53
Participant Cost (PCT) 3.66 3.66

2012-2014 Cost-Benefit Prospective Results

 Winter
Program Administrator Cost (PACT) 1.78
Total Resource Cost {TRC) 2.64
Ratepayer Impact Measure (RIM) 0.60
Participant Cost (PCT) 3.84
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Program Description

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 Consfruction program was developed with the assistance of the Kenfucky Power
Company Demand-Side Management Collaborative (Collaborative) and was approved by the Public

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

goals.

The major goals of the program are to:

Transform the mobile home market towards high efficiency heat pumps and better insulation.

—_

2) Reduce customer usage of electric energy

3) Increase customer safisfactionarservices

I

Reduce Kentucky Power's long-range peak demand.

The Mobile Home New Construction Program (MHNC) was designed to fransform the market for new
mobile homes within the KPC service territory and to determine the energy implications of current (1994)
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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Process and Market Evaluation

Summary

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 fo the process and market
evaluation was whether the program continues to influence purchasing decisions or whether the
market has been fully fransformed to the point where all new mobile homes would normally be
equipped with high-efficiency heat pumps without the program.  Review of mobile home dealer
information indicates mobile homes can still be purchased in Kentucky with heating systems other than
high-efficiency heat pumps. The 2011 survey of partficipants indicated that 50% of the participants

would likely have purchased an equivalent mobile home, thus it can be inferred that the program stil

influenced The deciion maoking of-56%ofthe-heme-purchasers The promotion methods employed and

the delivery mechanism continue to be effective.

Promotional Effectiveness

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 KPC has no other cost-

effective way to reach out to potential buyers of new mobile homes.

Delivery Mechanism

The sales representative at the dealer explained the program fo 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 dedlers provided the Company with customer installation reports from which incentive
payments were made fo the dedlers 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.

Data Tracking

A number of problems were found when examining the data fracking efforts of KPC staff. Many pieces
of data were missing that are required fo produce engineering estimates for Air Source Heat Pumps.
Specifically, each customer must have the baoseline/replacement and new Heating Seasonal
Performance Factor (HSPF}, Seasonal Energy Efficiency Rating (SEER), Energy Efficiency Rating (EER), size

in fonnage or British thermatl unit hours (BtuH) for every customer. The baseline measure is the equivalent
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to what measure would have been installed without the program. Even though the program only deals
with new construction, the engineering estimates must be compared to some other item, either what
already exists (replacement), or what would have existed (baseline). The implementation data for this
program excluded dll 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 addifion,
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
annudlized per-participant energy savings at 2,073 kWh. In the spreadsheet, this number was listed as

the gross savings. Free ridership was then re-applied fo the net number and used for ex anfe estimates.

This resulted in a 17% loss of savings in documents filed with the Collaborative.

Free Riders and Spillover

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 programe” and
"Would you have installed upgraded the heat pump if the program was not available2” 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.

Market Potential

The 2010 Residential Customer Survey showed that about 30% of the new mobile homes placed in KPC
service tenitory in the past five years were not equipped with heat pumps. These figures include the
effect of the increased heat pump saturation due to the program. Although heal pumps 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 Satisfaciion

The participant follow-up survey showed that overall satfisfaction 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 safisfied (33%) with the mobile
home dealer. Only one person expressed dissatisfaction with the program {the other customers nof
classified as safisfied had no opinion), and from the comments received that dissatisfaction appeared
to be related to some color issues with some panels and improperly stretched carpet, ifems that had no

relation to KPC's program itself.
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Impact Evaluation

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 posf-consumption
data or a biling analysis. A billing analysis was not performed because no pre-implementation 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 1o calculate engineering esfimates 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 vdlidated. Once a valid set of customers was determined, the next step was to use the engineering

sstimateofgorithm—fer—Ai-Seurce—Heat Pumps [Appendix — Impact Methods and Assumptions) to

determine an average per-partficipant 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. Healing 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-parficipant 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 fransformation program, we expect the free ridership fo increase every year, as the
dealers begin to offer fewer alfernatives 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, fransmission 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 2010 Average Net Per-Participant Savings

Stafisie . | 1wn | kWsummer | kW Winter
Per-Participant Savings 1,681 0.455 0.101

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 annudlized 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 peak
demand reductions were 95 kW. KPC met 112% of the parficipant 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 kW in winter peak demand and 119 kW in summer peak demand savings. The
program was able to upgrade 204 participants, and produce net annudlized fotal program 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 fthe net annualized summer peak
demand reductions were 93 kW. KPC met 120% of the participant target, 117% 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 fo 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 o meet 116% of the participant target,

113% of the energy target, 49% of the winter demand target, and 75% of the summer demand fargef.

Participation and annual energy savings numbers were near the expected goals; however, the summer
and winter demand savings were lower than expected. The reasons for lower numbers are two-fold.
First, unavailable information in the data collected led fo inaccurate estimates. The Air Source Heat
Pump algorithm requires EER o 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 fransformation programs.

Page 10 of 25



Impact Results

The four key statistics used in an impact evaluation — number of parficipants, energy savings, summer

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

the program goals, the ex-anfe savings, and the ex-post savings.

Ex-anfe 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.

Impact Evaluation Results by Year

Category Goal —l Ex-Anle Ex-Post | Percentof
. . . _Goal
2009

Participarts 185 208 208 112%
Energy (MWh) 318 358 350 110%
Summer Demand (kW) 130 146 95 73%
Winter Demand (kW) 107 121 51 47%
2010

Participants 170 204 204 120%
Energy (MWh) 293 351 343 117%
Summer Demand (kW) 119 143 93 78%
Winter Demand (kW) 99 119 50 50%
Total

Parficipants 355 412 412 116%
Energy (MWh) 611 709 692 113%
Summer Demand (kW) 249 288 188 75%
Winter Demand (kW) 206 239 101 49%
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Cost Effectiveness Evaluation

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 Cdlifornia 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 ulility perspective.  Within this
framework, total program benefits are compared to fotal program costs. Program benefits are defined
as the expected kWh/kW saving affribuied 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,
fransmission, 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 SOUTCES and expectedHntftation—Cesis-associated with the program include all costs
confributing to the realization of program benefifs, regardless of who incurs the cost. Tradifionally,
included in the program costs are all labor cosis, 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 affer
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 $25,000 were listed as incenfives for 208 participants.
However, these costs do not include the unrecoverable adminisirafive costs from KPC staff and AEPSC
staff.  An estimated $7,000 was included under administration to account for unrecoverable costs,
bringing the total to $111,700 in actual costs related fo the program. The expenditure goal for 2010 in
the Collaborative Report was $93,500 for 170 participants. The total ﬂied program costs were $127,200,
of which $115,500 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 account
for admin and evaluation costs respectively.  The costs per-partficipant 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 from the Cdlifornia 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
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value of KPC and AEP Service Corporation [AEPSC) staff time ufilized fo implement and evaluate the
program was added to the reported cosfs. The below fable shows ithe breakdown by category of the

costs used in the analysis.

Program Costs by Year and Type

Year | Adminisiration | Promotions | Incentives Evalugtion Total

2009 $7.000 $9,450 $95,000 $250 $111,700
2010 $7.000 $11,450 $115,500 $250 $134,200
2011 $- $- $- $10,000 $10,000

Goals were reported as tofal 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
generafion pool that experiences summer peaking conditions, and winter to account for KPC's

maximuom systemioocHatoceus-trthe-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 rafio underperformed compared fo
projections in the program filing. The expected Total Resource Cost ratio was 3.66, Parficipant Cost ratio
was 3.46, Ratepayer Impact Measure ratio was 2.59, and Program Administrator Cost ratio was 3.75.
Conftributing factors for the decline include an increase in free ridership, higher cost per participant, and

unaccounted for participants due to lack of data.

2009 and 2010 Summer Peak Cosf Efferﬂveness Analysis

Summer Peak ~ NPV _PVBenefils | PVCosis
Program Admmlsirg’forCost (PA(‘T) ,92 $ 225,232 $ 470,462 $ 245,230
Total Resource Cost {TRC) 2.58 $ 287,998 $ 470,462 $ 182,464
Ratepayer Impact Measure (RIM) 0.61 $ [304,310) $ 470,462 $ 774,772
Participant Cost (PCT) 3.66 $ 519,667 $ 715102 $ 195,435
2009 and 2010 Wlnfer Peak Cost Effechveness Analysis

Winier Peak ‘ ~ [ Ratico | NPV | PVBenefils | PVCosls
Program Admlms‘rrofm Cos’r (PACT) 1.67 $ 165,093 $ 410,323 $ 245,230
Total Resource Cost (TRC) 2.25 $ 227,859 $ 410323 $ 182,464
Ratepayer Impact Measure (RIM) 0.53 $ (364,449) $ 410,323 $ 774,772
Particioant Cost (PCT) 3.66 $ 519,667 $ 715,102 $ 195,435
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Prospective Analysis

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 fo: changes in fechnology, increases in
efficiency, saturation of a measure in the market, reduction of market potential due to economic

factors, or changes in stfandards, codes, and baselines.

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 fransformation program. A higher free ridership value was included in the

prospective-analysis-from-31% 10 40%  However, the lower annudlized energy savings due to increased

free ridership is offset by an increase in the cost of avoided energy in future years.

Due to the closeness of the 2009 and 2010 cost benefit andalysis, only the winter peak cost benefit
analysis was run.  The results of the prospective analysis show that continuation of the program into

2012-2014 is expected fo be cost effective.

2012-2014 Wlm‘er Peal\ Cosf Effectiveness Analysis

Winter Peak ; _Ratio NPV PVBenefits | PVCosts
Program Admmls’rrc’ror Cos’r (PACT) 1.78 $ 272,254 $ 620,754 $ 348,500
Total Resource Cost {TRC) 2.64 $ 385,433 $ 620,754 $ 235321
Ratepayer Impact Measure [RIM) 0.60 $ (417,170) $ 620,754 $ 1,037,924
Participant Cost [PCT) 3.84 $ 754,954 $ 1,020,639 $ 265,685
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Recommendations

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)

2)

Results of the prospective analysis show that confinuation of the program into 2012-2014 is
expected to be cost effective. It is our recommendation that this program be continued.

Greater scrutiny should be applied to data collection and fracking. 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 BiuH for
both the installed measure, and the baseline measure. [t is best practices to always include
what measures were installed, and what measures would have been there had the program not

been in place.

Future costs should be captured in a more organized and detimeated-marrer—Each-program
should have ifs 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.

KPC staff labor fime spent on the Program should be captured so that the frue total cost of
delivering the program can be known.

Program participants should be surveyed shortly after the rebate is processed.

KPC should gather information from the dealers about customers that were interested in the
program bui 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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Appendix - Impact Methods and
Assumptions

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 customer would save in the first year of the
measure installation, assuming the measure was installed on January 15 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, 1o the
completion of the measure's expected life. The calculated measure is used fo defermine Net Loss

Sevings—Both andglyses speak to the efficacy of the measure in both the inifial expected impact from an

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

Technology Description

A heat pump is a high efficiency year-round heating and cooling sysfem 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 oufside and one inside. In winter, heat in exiracted 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 fo 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 heaf is absorbed by the refrigerant in the indoor coil from the circulating
indoor air. The heat-laden refrigerant from fthe 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 obtfained 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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Algorithms

kWh=\| FLH,,, BiuH X L +| FLH,,, x BruH y
| 1000 | SEER,, SEER, 1000

base

BtuH % Lo 1
EER/Jme EERee
x CF

)

kW =
1000
Terms
Term | Description
kWh Energy Savings
kW Demand Savings
FlHeool Full Load Cooling Hours by closest weather related large
city
FLHheat Full Load Heating Hours by closest weather related large
city
BtuH Size of equipment in Brifish Thermal Unit Hours
SEERbase  SEER efficiency of baseline unit
SEERee SEER efficiency of installed unit
HSPFoase  Heating Season Performance Factor for baseline unit
HSPFee Heating Season Performance Factor for installed unit
EERbase EER efficiency of baseline unit
EERee EER efficiency of installed unit
CF Coincidence Factor

Validation Rules
R .. .
1. Customer must have a valid bill account number with the utility.
2 Customer's account must have been active prior fo 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 fhis program,

2009-2010).
Assumptions
Assumption | Value ;
Program Start January 1st, 200
Program End December 31¢, 2010
Free Ridership 3%
Spillover 0%
Energy Losses (whole year) 8.7%
Demand Losses {af peak) 10.8%
Measure's expected life in 15
years
Fully Loaded Cooling Hours 1,150
Fully Loaded Heating Hours 1,975
Summer Coincidence Factor 0.7
Winter Coincidence Facfor 0.5
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Appendix — Exhibits
Exhibit 1 - Fact Sheet

Program Dverview
If¢ou ara thinking about purchasing a new mobils home,
Kentusky Poesar can hielp you make a smart ensrgy

chelea with the Maobila Home Mew Construction Frogram.

THIS program 15 desirmatotetryost-ois
improvaments to yournaw home's insulation and heating

and cooling Systems, qiving you graster sevings, comfurt arel
valug foryears fo come.

With the Mobile Home Mew Construetion Frogram, we
provida a 3500 incentive to mohila homea buyers wha
purchases a new homa with zone 3insulation lavels and a
high efficiency heat pamp.

Insulating your hame propetly is a good way 1o reduce
snergy costs. Insulation zona lavels refer o the energy
cades realus olimats 2one map that addresses insulation
raquirements specified by the 1LS. Departmant of Enerdy.
Regions acrosatha LS. are placed into spacific “cfimats
zores,” Theso zonas lelp cude officials and building
dasignersto determing tha leval of insulation requirsd within
spacific ragions. Whils Kentusky is tachnically n zong 2
the uparade to zone 3 provides a buffer to exirems wieather
sonditions, and ke ps mare haat in during the wintar, anid
oyt during the summer

Typically, newy mohile homes have haating and cocling
systams consisting of electric sentral furnaca and a central
air conditioning unit. Upgrading to & hest pump is a vary
sfficient and economical way to heat and coolyour homs

that is abla to reverss eycla to prowida heating, s a wiss
ariergy irpesimant for homeownars that can halp raduce
yourmonthly electric bills without sacrificing somfoit,

using electricity. Simphy put, @ heat pump is an &ir sonditioner

Customer Eligibility
M Kentucky Power rasidential customers ara eligibla
to participata

Hows to Participate
Call our Customar Solution Center at 1-300-572-1113 or
contact a participating rmanufacturad home dealer

Other Dpperanities

Tha Mabils Homa New Construction Program is part
of Kentusky Powars suita of SMART Programs, which
ara energy effisiency programs forhomes, businesses
and sehoole. For more infarmation on this program oy
otier SMART Frograms, wall 1-830-672-1112 arisit
KerituckyPoawarcomisaya,

8
Bl

SMART Programs — Saving Money And Hesources Together

Eﬁl“‘,ﬂ‘ AR—T

Fram Koty Power

Page 19 of 25




Appeﬂd X — Survey

Had You Planned on Installing a Heat Pump Before
You Heard About the Program?

64%

31%

5%

Don't Know

Yes

Would You Have Installed a Heat Pump if the Program
Was Not Available?

No Don't Know

Yes
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Have You Taken Other Sieps to Become More Energy
Efficient?

54%

How Satisfied are You with the Dealer that Installed
Your Heat Pump?

T

Neither Satisfied nor Dissatisfied Satisfied Very Satisfied
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How Satisfied Are You with the Program?

56%

Dissatisfied Neither Satisfied Satisfied Very Satisfied Don't Know
nor Dissatisfied
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Appendix — Mobile Home Dealers

A & L Homes, Inc.
P O Box 331
Flemingsburg, KY 41041

Bluegrass State Home Showcase
P O Box 223
Banner, KY 41603

Cheap’s Mobile Housing, Inc.

Barker's Mobile Homes
7641 US 321 South
Hager Hill, KY 41222

Brown's Mobile Homes

P. O.Box 476

765 North Carol Malone Blvd
Grayson, KY 41143

Clayion Homes

Besi Buy Homes
P. O.Box 2707
Pikeville, KY 41502

By-Pass Mobile Homes

1595 Maysville Rd
Flemingsburg, KY 41041

Cloyion Homes

P.O.Box 348
Flemingsburg, KY 41041-0348

Clayton Homes
917 Morfon Bivd.
Hazard, KY 41702

Doyle Mobile Homes
KY 11 North, Maysville Rd
Flemingsburg, KY 41041

Edgewood Homes
1530 US Highway 25 &
Middlesboro, KY 40965

George Humileei Homes
PO Box 189
London, KY 40743

Greenup Home Sales
499 St. RY. 503
Greenup, KY 41144

Hylion Sales & Rentadils, LLC
P. 0. Box 203
lvel, KY 41642

LYY Homes
P. O. Box 105
4840 S US 23
vel, KY 41642

12658 U S Hwy 235
Harold, KY 41635

Clayton Homes
10409 Orby Cantrell Hwy
Pound, VA 24279

Dream Homes Mobile Home
Sales

580 C. W. Stevens Blvd,
Grayson, KY 41143

Fleetwood Home Cenfer
208 Kentucky Ave.
Norfon, VA 24273

Glenn's Finer Homes
615 Kentucky Avenue
Norton, VA 24273

Home Show of Ashland
13135 State Route 180
Ashland, KY 41102

Jernry Adkins Mobile Home Sales
2741 U. S. 23 South
Pikeville, KY 41501

Mountain Homes, Inc.
775 Mountain Parkway Spur
Campton, KY 41301

o4 KN o & 1.0
StoteRoute-1944-Box404

Grayson, KY 41143

Doug Dawson Mobile Homes
745 M. Sterling Rd
Flemingsburg, KY 41041

Dream Mobile Homes Inc.
P. O.Box 360

331 Fitz Gilbert Rd

Hazard, KY 41701

Freedom Homes
13121 Slone Court
Ashland, KY 41102

Grayson Mobile Homes, Inc.
P.O.Box 8

1090 N State Hwy 7
Grayson, KY 41143

Horizon Homes

P. O.Box 437

5115 Kent Junction Rd
Norton, VA 24273

Lokeside Homes, Inc.
42 Jetts Drive
Jackson, KY 41339

Oaokwood Homes
P.O.Box 897

24 Loftis Tipple Rd
Belfry, KY 41514

Page 23 of 25



Qalkwood Homes
17151 Highway 23
Louisa, KY 41230

Premium Homes
P. O. Box 2404
Middlesboro, KY 40965

White Holl Mobile Homes, Inc.
171 Citizens Lane
Hazard, KY 41701

Oshorne Mobile Homes
41 Piney Point Way
Ulysses, KY 41264

Roinbow Homes
P. O. Drawer 232
Paintsville, KY 41240

Paradise Mobile Homes
1464 Hwy 15 North
Jackson, KY 41339

The Home Show of Barboursvilie
5898 Route 60 East
Barboursville, WV 25504
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Appendix — EE/DR Analyfics Team

Memlbers

The EE/DR Analytics team consists of members of various groups in the corporate office who collaborate

using their Utility industry and DSM industry experiences fo provide robust EM&V analyses.

Load Research

614-716-3372 phone

Wade M. Claggeit Alon Graves Joseph Chombers
EFE/DR Coordinator Supervisor Load Research Contractor
614-947-9176 cell 614-716-3316 phone

614-716-3365 phone 614-716-3388 fax 614-716-3388 fax
614-716-1414 fox arcraves@ueD.Com

wmclaggeit@aep.com

FE and Consumer Programs

Fred “Donny” Nichols Kevin Vass
Manager Consumer Programs ~ EE/DR Coordinator
540-798-8605 cell 614-271-1747 cell
614-716-4013 phone 614-716-1444 phone
614-716-1605 fax 614-716-1605 fax
fdnichols@aep.com kivass@aep.com
Marketing

David Tabaia Paul Hinicek
Manager Marketing Markefing Analyst
540-579-2264 cell 614-716-2953 phone
614-716-4004 phone 614-716-1414 fax
614-716-1605 fax pihmicek@aep.com

dwitabala@aep.com

idechambers@aep.com

Braicl Berson
Marketing Analyst
614-716-2445 phone
614-716-1605 fax
bsberson@aep.com
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Executive Summary

The Kentucky Power Company (KPC) Modified Energy Fitness (MEF) program is designed to promofe
conservation and efficient use of electricity by improving the “energy fitness” of elecirically heatfed
residences. This report provides the evaluation results for the 2009 and 2010 program years, and d

prospeciive analysis for the years 2012-2014.

The evaluaiion 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 resulis to forecast the effectiveness of the program in 2012-2014 with respect o KPC's winter
peak. For 2009 and 2010, the impact analysis showed that the MEF program weatherized 2,001 homes,
providing 1,304 MWh of net annualized energy savings, and 480 kW of winter peak demand reductions.

Load growth in the amount of 60 kW occurred in the summer, most likely due fo snap back. The process

evaluation concluded that the promotion and delivery processes were etieciive Dut can Be Tmproved

greatly to target homes that are more suited for weatherization.

Based on the resulls of the evaluation, the MEF program was cost-effective for only one of the cost-
benefit tests used in the Cdlifornia Standard Practice Manual, and only at winter peak. I addition, the
prospective andalysis of the program for 2012-2014 predicts the program could be cost-effective. 1t is
recommended to extend the program beyond 2011, for one o two years, and have a new impact
analysis completed which will ensure the billing analysis models were not underspecified. A positive
recommendation for program continuation is predicated if the next impact analysis includes deifailed
demographic data for all KPC residential customers and positive cost-benefit test results for at least

three of the winter cost-benefif fests. Below are the cost-benefit results for the program.

2009-2010 CosfwBenem Evaluation Results

e‘;:m‘i 3@%?&;” s Summer | Winler Pecl
. ‘ ' Poak Ralin _ Retio
Progiam Admlmsno;or CosT (PACF) 0.62 0.90
Total Resource Cosi [TRC) 0.80 115
Ratepayer Impact Measure {RIM) 0.32 0.46
Participant Cost (PCT) N/A N/A

14 Cosi-Benefit Prospechve Results

i’za lmé - ] Winter

. ] Peok oo
Progrqm Adminisﬂo’ror Cost (PACT) 1.07
Total Resource Cost (TRC) 1.37
Ratepayer Impact Measure [RIM) 0.55
Participant Cost (PCT) N/A
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Program Description

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
Modified Energy Fitness 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 meet Kentucky Power's godls.

Since 2003, the MEF program has provided services to thousands of customers. Under the terms of the
confract with the implementation contractor, Honeywell International, KPC pays for in-home audits and
weatherization services for KPC 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 electricity for water heating
3) Encourage customers 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 fo residential customers in the KPC service ferritory
who have an electric heating system and an electric water heater who have a minimum average

monthly usage of at least 1,000 kWh.

Honeywell promoted the MEFP through a direct mail brochure on KPC lefferhead, which describes the
program by explaining all of the services provided, and that Honeywell will contact the customer
directly and arrange a time for the audit af the customer’s residence. Customers are targeted by zip

code.
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Process and Market Evaluation

Summary
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 confinues to effectively save energy. The 2011 survey of
participants indicated that 27% of participants would likely have purchased similar energy efficiency
measures without the program. Most promotions were handled by Honeywell, and the method
employed was effective. The delivery mechanism is effective, though could use improvement.

Customer satisfaction was very high.

il = s gy | P o
P TrOTOtiIGRtT - fECHYSREsSS

KPC has traditionally promoted the program solely through Honeywell. Recently, KPC staff updated the
Kentucky Power website and created a program fact sheef fo help with promotion. Parficipation results

were near KPC's expected goals, so it is assumed the promotional work done is effective.

Delivery Mechanisim

Honeywell is responsible for implementing the MEF program, performing on-site audifs, providing the
customer a report from the audit, and performing measure installations at the customer’s home.
Honeywell provided KPC with customer installation reports once per month. KPC staff monitors
participant and expenditure reports monthly, and pays invoices to Honeywell. Audits were performed
by KPC staff to verify the measures were installed and dlign with invoices from Honeywell. KPC
personnel perform a quarterly audit to inspect installation of measures. Honeywell only utillized two (2)
crews for implementation of the program unftil recently when a third crew was added, which led fo a
geographic concentration of the installations. This may lead to some over or under estimation of the
impact analysis due to the homogenization of the participating customers. Honeywell also surveyed
KPC management to ascertain their performance with the program. follow-up meetings were
conducted with Honeywell and KPC personnel fo evaluate survey results and recommendations for

improvement.

This evaluation was the second consecutive evaluation o find that the billing analysis did not support
the validity of previous energy savings values used. The root cause of the disagreement appears fo be
the same as the previous evaluation indicated, mainly, that the mechanism for choosing participants is
selecting homes fo weathetrize that do not extract the most savings from the measures installed. The

median age of the homes weatherized was 12 years; with 25% of the homes being é years or younger at
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the fime of installation. The following chart shows a detfailed histogram of the age of the homes,

indicating that many homes weatherized were newer homes.

Histogram of Home Age at Time of Installation
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Data Tracking

As a whole, data collection and fracking was performed adequately from Honeywell's perspective.
However, the exchange of data between Honeywell and AEP is very froublesome. The Honeywell data
files are stored in an antiquated file format and do not align with any of AEP's common solution
platforms.  If Honeywell wishes fo fransfer the data using dbase, iis current format (a normalized
database snowflake-schema), then they must fransfer the data to a tool approved by AEP, such as SAS,
Microsoft Access, Oracle, SQL Server, or DB2. If they cannot provide the data in one of those formats,

then the data must be de-normalized into a star-schema and provided in a spreadsheet or CSV file.

Sporadic pieces of data were missing that are required to produce engineering estimates.
Discrepancies in the participation fracking spreadsheet led fo underesiimating demand savings by 61%
in Collaborative reporls. This was most likely due to not having up-fo-date summer and winter demand
per participant savings numbers from the last two evaluations. Even without up-to-date estimates, the

sprecdsheet chose an older, andl lower, per participant estimate which led to undeireporting 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.

Free Riders and Spillover
A free rider is a participant who 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 measures if the program was
not availableg” From the survey responses, 27% of participants indicated they would have installed
some measures without the program. No information on possible spillover effects was captured in the

survey.

Market Potential
At this fime, the market potential for weatherization appears good. Participation goals should continue

at levels comparable to previous years. However, a larger market potential could be found if program
parficipants 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,
more fime and effort should be spent to ensure that customers that are marketed to would actually
benefit from the weatherization. More emphasis should be placed on weatherizing older homes, or

manufactured and mobile homes.

Customer Satisjaction

The participant follow-up survey showed fthat overall satisfaction with the Program was very high, with
85% of the survey respondents indicating they were very safisfied (33%) or safisfied (52%) with the
program. One respondent was very dissatfisfied and three were dissatisfied. From the comments
received the source of the dissatisfaciion was the recent KPC rate increase and an installer cracking

door.
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Impact Evaluation

The MEF evaluation consisted of a billing analysis coupled with engineering estimates of the
implementation data collected by KPC. The billing analysis was used to determine net savings by
parficipant. The engineering estimates were used fo develop gross measure savings by participant.
Implementation data was utilized to defermine frequencies of installed measures as well as many values
needed fo calculate engineering 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 fo the per-participant engineering estimates fo determine an
estimated Net-to-Gross ratfio. In theory, the billing analysis results should capture the free ridership and
spillover behaviors of participant group. Those resulis are then compared to the survey resulis fo 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 o billing
analysis and create engineering estimates using the algorithms for installed measures (Appendix —~
Engineering Estimates) fo determine an average per-participant energy, summer peak, and winter
peak savings value. To complete the savings calculation, fransmission 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; the billing analysis savings

resulis should be used unfil such fime as KPC has had an opportunity to reevaluate the program.

2009 and 20 O Average Net Per-Parficipant Savings

Stafistic. | i | W Summer r W Winter
Per Parficipant Scnvmqs 651  -0.030 0.240
Impuoct Resulis

For 2009, KPC had goals of weatherizing 800 homes and saving KPC customers 696 MWh, 127 kW in
summer peak demand, and 402 kW in winter peak demand. The program weatherized 801 homes. The
billing analysis showed that the program produced net annualized total program energy savings of 522
MWh, including transmission and distribution losses, persistence, and free ridership, net winter peck

demand reductions of 192 kW, and a net summer peak demand increase of 24 kW.

For 2010, KPC had goals of weatherizing 1,200 homes and saving KPC customers 1,044 MWh, 190 kW in
summer peak demand, and 603 kW in winter peak demand. The program wediherized 1,200 homes.
The billing analysis showed that the program produced net annualized tofal program energy savings of

Page 9 of 34



782 MWh, including fransmission and distribution losses, persistence, and free ridership, net winter peak

demand reductions of 288 kW, and a net summer peak demand increase of 36 kW.

The summer demand growth shown in the billing analysis is most likely atfributable to snap back. In
instances where customers are living below their level of comfort, a potential for energy savings will not
result in redlized energy savings but will instead produce an increase in energy usage so that the
customer can live closer to their desired comfort level. As an example, if a customer would prefer a
residence cooled to 74 degrees in the summer, but can only afford 76 degrees, when presented with
monetary savings from a reduced bill will move their thermostat to 74 degrees, rather than retain their

lower bills.

The reasoning for the lower energy and winfer demand savings in respect to the expected goals was

due io not having a completed billing analysis in previous evaluations. Engineering estimates for most

measures rely on averages calculated across the entire United States and in all types of structures. The
estimates can vary greatly from what actually occurs at the participant’s home. Because of the large
variation, and reduction, in annualized energy savings estimates, 20 control groups were ran against the

sample to ensure as much uncertainty could be reduced.

Impact Evaluation Results by Year for MEF Customers — Billing Analysis

Coategory Goal Ex-Ante Ex-Posi | Perceniof
. . ‘ ' ol
2009
Parficipants 800 801 801 100%
Energy (MWh) 696 697 522 75%
Summer Demand (kW) 127 127 (24) -19%
Winter Demand (kW) 402 402 192 48%
2010
Parficipants 1,200 1,200 1,200 100%
Energy (MWh) 1,044 1,044 782 75%
Summer Demand (kW) 190 190 (36) -19%
Winter Demand (kW) 603 603 288 48%
Teorieid
Participants 2,000 2,001 2,001 100%
Energy (MWh) 1,740 1,741 1,304 75%
Summer Demand (kW) 316 317 {60) -19%
Winter Demand (kW) 1.005 1,005 480 48%

Cost Effectiveness Evaluation
AEP uses a cost effectiveness framework based on the 2002 Cdalifornia Standard Practice Manudal:
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
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test (RIM), Total Resource Cost test (TRC), and the Program Administrator Cost test (PACT). Within this
framework, total program benefiis are compared fo fotal program cosis. Program benefits are defined
as the expected kWh/kW saving attributed to the program. These kWh/kW savings are then mulliplied
by the Company's most recently filed long-run incremental cost (value of avoided generation,
fransmission, distribution, line losses). The benefits can be expected o 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 fo the redlization 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 parficipant 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 expendifure goal for 2009 in the Collaborative Report was $304,000 for 800 participants. The total
program costs as filed were $302,864 of which $258,977 were listed as incentives for 997 participants.
However, these costs do not include the unrecoverable administrafive costs from KPC staff and AEPSC
staff.  An estimated $7,500 was included under administration to caccount for unrecoverable costs,
bringing the total to $310,364 in actual costs related fo the program. The expenditure goal for 2010 in
the Collaborative Report was $480,000 for 1,200 participants. The total filed program costs were
$418,693, of which $358,022 were incentives for 1,198 participants. To account for unrecoverable admin
costs and the costs from the 2011 evaluation, another $7,500 was included for 2010 and $20,000 was

added in 2011 to account for admin and evaluation costs respectively.

DSMore, an indusiry standard energy efficiency analysis software package, was ufilized to perform the
cost-benefit analysis fests from the California Standard Practice Manual.  While costs as reported
contain only the cosis recoverable under the KPC DSM rider, the cost-benefit analysis atiempted 1o
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 1o the reported costs. The below table shows the breakdown by category of the

costs used in the analysis.

Program Costs by Year and Type

Yeor | Adminisiration | Promodions | Inceniives e Cobed
2009 $7.500 $43,887 $258,977 $- | $310,364
2010 $7,500 $60,671 $358,022 $- 1 $426,193
2011 $- $- G- $20,00 $20,000
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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 fo account for KPC being in the AEP
generation pool that experiences summer peaking coenditions, and winter to account for KPC’s
maximum system load that occurs in the winter. Results were lower than expected, and disconcerting.
It is expected that prospective benefit cost ratios for some programs will be overestimated, sometimes
wildly, due fo the sunny disposition and uncertain nature of market potential studies, however previous
results were higher due to using engineering estimates instead of a biling analysis to determine energy
savings. Because of the lower numbers, 20 control groups were run and compared to ensure
uncertainty in the model was reduced as much as possible. In addition, all customers that had usage

levels outside of the 95% confidence level were discarded as potential outliers.

Program goals were to have a Program Administrator Cost (PACT) ratio of 3.37, a Total Resource Cost

(TRC) ratio of 3.37, and a Ratepayer Impact Measure (RIM) ratio of 1.43. Due 10 no costs being borne

by the participants, the Participant Cost (PCT) ratio of is not applicable. The resulis of the billing analysis

show that the program was only cost effective for the TRC tesi at winter peak.

2009 and 2010 Summer Peak Cost Effectiveness Analysis

Summerdeak Raitio . WPy PV Benefils BV Cosis
Program Administrator Cosi (PACT) 0.62 $  (274,063) $ 450,187 $ 724,250
Total Resource Cost {TRC) 0.80 $ (114,192) $ 450,187 $ 564,379
Ratepayer Impact Measure (RIM) 0.32 $  (270,509) $ 450,187 $ 1,420,696
Participant Cost (PCT) N/A $ 1,274,458 $ 1,274,458 $ -

2009 and 2010 Wlnfer Peak Cosi Effectiveness Analysis

Winier Paak ' ~ Renie ' NPy PY Benefils PY Cosis
Program Admmlsharor Cost (PACT) 0.90 $  (74,873) $ 649,377 $ 724,250
Total Resource Cost (TRC) 1.15 $ 84,998 $ 649,377 b 564,379
Ratepayer Impact Measure (RIM) 0.46 $ (771.,319) $ 649,377 $ 1,420,696
Participant Cost {PCT) N/A $ 1,274,458 $ 1,274,458 $ -
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Prospective Analysis

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 pofential due to economic

factors, or changes in standards, codes, and baselines.

To prospectively analyze the MEF program, resulis from the current evaluation were used as the starting
point for the cost-benefit analysis. The results were expected to be higher due to 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.  Results for the program are presented for both the billing analysis and the

S

engineerng estimates, The resutts of thebitmgomaty sisstrow-thet-the-progrem-will-net-be-cost-siisciive

for any of the applicable fests in 2012-2014.

2012-2014 Winter Peak Cost Effectiveness Analysis

VinterPeolt . |  Ralio | @ WPV PV Benefils PY Cosis
Program Administrator Cost (PACT) 1.07 $ 82,316 $1.319,448 $ 1,237,132
Total Resource Cost (TRC) 1.37 $ 355,102 $ 1,319,448 $ 964,346
Ratepayer Impact Measure (RIM) 0.55 $ (1,058,986) | $1.319,448 $ 2.378,434
Participant Cost (PCT) N/A $ 2,052,359 $ 2,052,359 $ -
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Recommendations
The following recommendations are based solely on the expert opinions of the EE/DR Analytics team in

regards to future years of the MEF program.

1)

2)

It is our recommendation that this program should be confinued for one to two years and an
additional impact analysis and customer selection evaluation be completed.

Demographic data from Acxiom or an equivalent vendor is recommended for purchase
representing all KPC customers in the AEP CIS so that accurate confrol groups can be drawn for
the proposed impact analysis. Current costs for the approximately 143,000 KPC residential
customers are estimated at $12,000.

KPC should re-examine their participant selection methods. Too many customers in newer and
well-sealed homes are being weatherized, spending funds that could be used on less efficient

and older homes and gaining greafer energy and demand savings.

Future costs should be captured in a more organized and delineated manner. Each program
should have ifs 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, markefing, incentives, and evaluation.
On-going program management and oversight should continue to be handled by KPC staff,
including tracking of customer participation and estimated ex-ante savings.

KPC staff labor time spent on the Program should be captured so that the frue total cost of
delivering the program can be known,

KPC should randomly survey a handful of partficipants to determine if the Honeywell crews are
providing objective audit advice. Each participant should be surveyed fwice, once for post-
audit/pre-installation, and again post-installation to defermine if the savings expected from the
audit's recommendations are corroborated.

KPC staff should contfinue to perform on-site installation audits for a small sample of participants.
Honeywell and KPC staff should continue with scheduled program reviews and monthly

conference calls fo continue improving their working relationship.

10) KPC should consider adding another employee fo help with in-the-field audits, ride-along ftrips

and other general work required with the MEF and other programs.
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Appendix - Impact Analysis and Methods

£

Impact Methodology

For the purposes of this evaluation, impacts were based on an annualized incremental savings method.
An annudlized 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 15t 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, o the
completion of the measure's expected life. The calculated measure is used to defermine Net Loss
Savings. Both analyses speak to the efficacy of the measure in both the inifial expected impact from an

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

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 cusfomers’ 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 o isolate the effects of the program from
unassociated changes in consumption, a Participant Group and a distinct but similar Control Group is
compared. The Conirol Group will not contain program parficipants, 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 affer 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 fo analyze. Each
customer is checked o 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 fo 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 discarded from analysis.

For 2009, the implementation data provided showed that 997 cusfomers participated. 305 customers

were not found in the AEP Customers Information System (CIS} at 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 tofal there were 1,788 customers in the implementaiion data that
were valid for analysis. From those, more customers were rejected if their average per month usage
was below 1,000 kWh.

After the participant list was created, a set of energy statistics was developed to compare to the
confrol 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, and was used to create a summer and winter monthly energy value.

Formula for determining comparison stafistics between participant and control group

) kWh _ per _Bill kWi per BIlt; T —per—Bit:

kWh

"
=365% =

anial X kI/VS =31x k[/f/w =31x
) Days _per _Bill

" Days_per_ Bill . Days _per _Bill

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, efc...), building characteristics (single-family, mobile home, etc...), tuel type {dll
electric, natural gas, ete...), 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 stafistics are calculated using the above formulas.

After the control population group has been established, and both the control population’s and
parficipant group's comparison stafistics have been calculated, the confrol 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 fop 150 most accurate maiches are kept for
further analysis. Matching is determined by calculating an Absclute Relative Deviation (ARD) for the
Annual kWh, summer kWh, and winfer kWh comparison statistics. The customers with the lowest
combined ARD are kept for further validation. Due to the variance of the parficipant usage in the MEF
program, many participants had to be rejected from further analysis because a valid control group
could not be established. For each of the 150 conirol customers, they are assigned the same
installation date as the participant customer. Each of the 150 customers is then validated using the
same pre/post rules as the participant customers. Each control customer must have af least one year of

data pre and post the pseudo-instaliation of the measure. Following pre-post validation, the 95%
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confidence level is deftermined and the customers falling outside of the range were eliminated as

outliers.

Formula for comparing control population customer to participant
ARD = ARD/{W/I[I + ARD/(IV/H + ‘ARDI\'WIW

— kWha kWhs

kWha,,, "
I 2 ARDI{W!N =

—kWhs Whw,,, — kWhw

part

ARDA'W/m =

el part
A R‘Dkl Vine =
kWhw,_,,

kWha,,, kWhs,,,

After the 150 customers have been compared fo the parficipant, The Top 20 are kept-Tor-furtter
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 contfain 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 resulfs 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}. Using an alpha of .05 for
Type | 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 uncerfainty, all 20 control groups will be run and the numbers will be aggregated as a

replicated analysis. For the MEF program, all 20 confrol groups were run.

The regression analysis is conducted by constructing two models, a baseline and freatment weather
normalized panel model. A panel analysis is a two-dimensional fime-series and cross-sectional model
used to evaluate changes in the effects of a tfreatment on a freatment group compared to a control
group over fime. Weather Normal, or Typical Meteorological Year, datais created by the U.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 Nationaf Solar Radiation Data

Base (MSRDB].

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

weather normalized billing function (see formula below). The freatment model is created using at least
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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
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 auforegressive model is it o the data for each 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, multiply the regression

betas by the new data.

Weather normalized regression model
kWh= (@ X DayS) + (/BAD’I‘ x ADT, ) + (:B(f'DD xCD D) + (ﬂHDD x HD D) + (ﬁ

ChD

xCDI?)+(B, . x HDD )+ &

taily_kwh HDD®

Once the baseline and treatment models have been determined, the model betas are multiplied by
weather normal data to create baseline weather normalized bills for each customer. Once the bills
have been forecasfed, the data is aggregated fo create annualized normal energy usage per
customer. Each customer has an estimated baseline and freatment annualized kWh. The difference
between the estimated baseline and treatment kWh is the energy savings due fo the program. The
annudlized energy estimates are then summoarized by participant group and conirol group, and

multiple -tests are completed fo 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 temporaily
disaggregating the bills from a cycle month to a calendar month. Traditional load research fechniques
use linear interpolation method of determining an average energy usage per day per bill, then creating
a stepped daily load shape. This method maintains fransformation under integration, meaning one can
move from cycle month fo biling month without loss of accuracy; however the ability to detect peaks
using this method is very limited. The second method, ufillized 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 inferval 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 o 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 ecich customer. Using the daily load shape, the customers are aggregated using
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fraditional load research methods, to determine a domain load shape. For the MEF program, there

were no domains pelow the program level.

Next, the peak day history for KPC is used to create a typical peak 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" and January 150, it is
expected that the average day-per-year peak day will be January 131, Affer 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 refrieved for each peak date. Using the Residential
class load shape, the proportion of energy used at the peak hour, relative to the fotal 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) fo determine the

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

Peak demand reduction formulas
k I/ Vh peakdayS

s = 24

kb Vh peakdayl¥V

_ 24
FWw = IF,

Analysis Results

The below graphs contain the summary panel, profile plof, and agreement plot from SAS, created
during the PROC TTEST procedure. Parficular 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) is within plus or
minus two standard errors of the mean. What this means is that the findings of the billing analysis shnow
that the neither of the previous evaluation savings estimates, nor the current engineering estimate, are

statistically different from the ex post savings estimate fo the 25% confidence level.

All twenty conirol groups were ran and aggregated. A cursory glance of the conftrol group baseline
and treatment comparisons show extreme variability. Had only one control group been run, the model
could have found a load growth of 245 kWh or a high savings as 527 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. Confrol group variation numbers are presented after the charts

and graphics.
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Summary Statistics: All Customers

N | Mhecn | Std bev | Sid Er | 95% CL Mean | Summer KW | Winter kW

235 451.4 48188 3143 32.1 1,270.7 -0.030 0.240
Analysis Graphs
Summary Panel:
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Profile Plot:

Paired Profiles for (Baseline_NAC, Treatment_ki¥h)
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Q-G Plot of Difference: Baseline_NAC - Treatment_kiWh
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Contirol Group Analysis

When performing a billing analysis to determine the impacts for program evaluation, the participant
group needs to be matched to a set of confrol customers. For historical analyses, the literature suggests
a single control group be matched to the participant list in order fo provide a valid set of customers
from which to compare. This is done fo remove any acfivities 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 daccurate than AEP's current CIS
contains, a biling analysis must freat 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 conirol and participant selection groups. However, given the fimited demographic
data, we substitute the rigorous selection with an increase in replications. Classical stafistics (sometimes
called Frequentist statistics) is predicated on the notion of repeated frials to infinity, e.g. the relative
frequency of a statistics as the frials near infinity. However, in practice, most statistics that is performed is
done using a single repeated frial. In many cases, and disciplines, this is an accepted, even celebrated
practice. However, inimpact analysis of programs, the usage uncertainty and disparity of customer
demographics at a premise (number televisions, HYAC usage, work schedule, occupants, etc....)
demands that more than one replication be underfaken. Below is the list of control groups generated
for this analysis and how each iteration would have compared o the per participant savings

calculated in the billing analysis.
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Control Group Comparison fo Per Partficipant kWh

L o ~ - - Per Parlicipant | Loss/Gain

Analysis Group | Baseline Mean | Treatment Mean | Ratio IWh if Chosen | From Mean

Control_01 22,181 21,676  97.73% 855 204
Control_02 21,505 20,833  96.88% 665 13
Control_03 21,684 20,845  926.13% 497 [154)
Control_04 21,274 20,871 98.11% 941 290
Conftrol_05 20,595 20,363  98.87% 1,114 462
Conftrol_06 20,973 20,368  97.11% 718 66
Control_07 21,494 20,971 97.57% 820 169
Control_08 21.896 21,456  97.99% 214 263
Confrol_09 21,442 21,668 101.05% 1,603 952
Confrol_10 21,349 20,121 94.25% 74 [578)
Confrol_11 21,682 20,526  94.67% 169 {483)
Conftrol_12 21,256 20,147  94.78% 194 (458)
Control_13 21,968 20,831 94.82% 203 (448]
Confrol_14 21,214 20,847 98.24% 977 326
Control_15 21,292 20,512 96.34% 543 (108)
Confrol_16 20,968 20,282  96.73% 632 (20)
Control_17 22,092 21,362  96.69% 624 (28)
Control_18 20,830 19,996  96.00% 467 (184)
Control_1? 21,880 20,928  95.65% 388 (263)
Conirol_20 20,876 20,219  96.85% 659 7

S

Appendix - Engineering Estimates
ulis &

Estimation Methodology

To calculate annudlized energy savings, an average per-medasure savings must be determined based
on the heating and cooling savings from the increased efficiency of ihe heal pump. Heating savings
are determined by the inverse difference of the Heafing 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 andl
upgraded heat pumps. Each savings value is scaled based on the size of the heat pump by fonnage or
British Thermal Unit Hours [BtuMH) 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
muliplied by one minus the free ridership percentage and one plus the spillover percentage. This
number is compared fo the biling analysis values 1o see if the survey free ridership and spillover

questions are comparable to the analyfically determined values.
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Technology Description
ENERGY STAR CFL Bulbs

Description
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 fime 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 fo be known and absent verifiable evaluation data fo support an
appropriate residential versus commercial splif, it is recommended fo use this residenticl

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

Algorithms
W, o =W .
TeWh = s =17 e x (H x365)x (1+ IF)
1000

(T/Vlms‘e - I/Vf‘c y.lnce) ’
kW = PRI CFx(1+ IF)
1000

Terms
ferm | | Desedption . ‘ -
kWh Energy Savings
kw Demand Savings
Whase Wattage of bulb being removed
Wreptace Watiage of bulb being installed
H Average Daily hours-of-use
IF Interacitive Factor
CF Coincidence Factor

Assumptions:
The expected measure life is 8 years.

Alr Seadling

Description
This measure characterization is for the improvement of a building’s cir-barrier, which fogether with its

insulation defines the thermal boundary of the conditioned space. Air-leakage in buildings represents
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from 5% to 40% of the space conditioning costs but is also very difficult o control. The measure assumes

that a trained auditor, contractor or utility staff member is on location, and will measure and record the

existing air leakage rate and post dir-sealing leakage using a blower door, and the efficiency of the

heating and

cooling system used in the home.

Algorithms
((CF M50 = CPMOna) 0. crar« DUAX0.01 8)
Nfactor
kWh =
1000x nCool
kW = A@Wj— x CF
FLHL‘U()/
Terms
[ferm | Deseriplion
kWh Energy Savings
kW Dermand Savings
CFM50exist  Existing cubic feet per minute at 50 Pascal pressure differential as measured by the blower
door before air sealing
CFM50rew New cubic feet per minute af 50 Pascal pressure differential as measured by the blower
door after air sealing
Nfactor Conversion factor to convert 50 Pascal air flows to natural dirflow
60 Constant to convert cubic feet per minute to cubic feet per hour
CDH Cooling Degree Hours
DUA Discretionary Use Adjustment fo account for the fact that people do not always operate
their air conditioning system when the oufside temperature is greater than 75°F
0.0186 The volumetric heat capacity of air
nCool Efficiency of Air Conditioning equipment
FLHcoo Full load cooling hours
CF Coincidence Factor

Assumpiions
The expecited measure life is 15 years.

Water Heater Wrap

Descripfion

This measure

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

warter tank to reduce stand-by losses. This measure applies only for homes that nave an eleciric water

heater that is not already well insulated. Generally this can be determined based upon the

appearance of the tank.
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Algorithms

EF —~FEF
k[/V/’l — kWh/W % ( 5w hmu)
' EE]L’W
AEWh
kW =
8,760
Terms
Term | Descrintion
kWh Energy Savings
kW Demand Savings
kWhease  Average kWh consumption of electric domestic hot water fank.
EFnew Assumed efficiency of electric tank with tank wrap installed.
EFbase Assumed efficiency of electric tank without tank wrap installed.
8,760 Number of hours in a year.

Assumptions
The expected measure life is 5 years.

Pipe Wrap

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

assumes the pipe wrap is installed to the first lengih of both the hot and cold pipe up fo the first elbow.

Algorithms
| 1 o
= wR x Lx Cx AT x 8,760
/CW/72 — . AWV new ’ -
nDHW % 3,413
AEWh
kW = ‘
8,760
Terms
Term | Dasedrtion
kWh energy Savings
kw Demand Savings
ISR In Service Rate or fraction of units that ger installed
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Resist Pipe heat loss coefficient of non-insulated pipe (existing)

Rnew Pipe heat loss coefficient of insulated pipe (new)

L Length of pipe from water heating source covered by pipe wrap (it.)

C Circumference of pipe (ft.)

AT Average temperature difference between supplied water and outside air temperature (°F)
nNDHW Recovery efficiency of electric hot water heater

3,413 Conversion from Biu to kWh

8,760 Number of hours in a year

Assumptions
The expected measure life is 15 years.

Low Flow Showerhead

. g
LCSTTOTOM

This measure relates to the installation of a low flow showerhead in a home. This is a refrofit direct install

measure or a new installation. Both electric and fossil fuel savings are provided, although only savings

corresponding to the hot water heating fuel should be claimed.

Algorithms
kWh
kWh = ISRx(GPM,,,, ~ GPM,,, ) ———r
GP M reduced
AEWh
W=y CF
Hours
Terms
fermm | Descrintien
kWh Energy Savings
kW Demand Savings
ISR In Service Rate or fraction of unifs that get installed,
GPMobase Gallons per minute of baseline faucet.
GPMiow Gallons per minute of low flow faucet.

KWh/GPMreaueed  Assumed kWh savings per GPM reduction.
instal Rate of install.

Ipersist Rate of persistence.
Hours Average number of hours per year spent using faucet.
CF Coincidence Facior.

Assumptions
The expected measure life is 15 yeans.
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Programmable Thermostat

Descripiion
Programmable Thermostats can save energy through the advanced scheduling of fime-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 at home {work hours); keeping the home

at a cooler temperature in the winter reduces heat losses relative to a higher temperature.

Algorithms
kWh = 1% Energy Savings for each degree of set-back over an 8-hour period.

kW = Winter/Summer Hours * kWh * CF

Terms
Term | Deseripiion
kwh Energy Savings
kW Demand Savings
CF Coincidence Faclor.

Assumptions
The expected measure life is 15 years.

Validation Rules

il

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 the end of the measure’s expected life).

Measure must have been installed during the program’s implementation period (for this program,
2009-2010).

w

Progiam Assumptions

Asumuion. . lvslee

Program Start January 1sf, 2009

Program End December 31+,
2010

Free Ridership 27%

Spillover 0%

Energy Losses (whole year) 8.7%

Demand Losses {af peak) 10.8%
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Appendix - Exhibits

Exhibit 1 - Fact Sheet

Program Overview
With the Xenlugky Pawer Madilisd Energy Ftngss Program,
v ean reduze your all-glectric home'’s energy use whils
improving your comfart. The program helps vou idensfy

key areas within your homa whara you ara losing valiakle
apztiy afd can nplement potential inprovements.

Kentucky Power is parinering with Homeywell Indsrnstisnal,
a natonally recoginized encigy management firm, to provida
this servica. A Wighly-trained Honaywell International home
ety audilor is available to provide you enengy-savivg
messures and recommendations on ways ta meke your
homs more erargy sificient,

By participaling fn this program, yau san receive:

+  Alriefitration giagnestic test o find air lesks

+  f complete cnorgy auditwits customized report

+  Energy sovings zooklet

«  Energy conseryation measures izstallad (pes
program guidelicrs)
- Domestic hotwater pipe insulation

- \Mater heater insulation wrap
Lows flaw showsrhead

—  Weatherstripping / saulking { docrsweep

—  Dustseating

—  Highefficiency compest fuorescent fight buths
{CFLs)

Customer Eligibiliyy

The Mndified Energy Fitess Program is a weatherizatinn
program designed specficatly far Kontucky Power's all-
alaciic residentisl customers. To gualify for the program
yau must o 2 siogla laenily hooa that ussd an aveiage of
1,000 KW par mangover tha fast 12 months.

Wanl 1o Jmow whem your home i3 wasting anergy?
Sehadule your sudt zppeintmant trough Kentusky
Povear's Moedified Enargy Fiiness Program, and you'll

gt free enar ving iemg snd mosmmen:
a4 ways 10 maka yousr homa mors Bner

Hows to Participata
Call 1-866-225-0688 Lo so
Hemember, thera is nothing to buy, and no fuloveup
sales call will rpsult from yous participatian.

adule your appaintment,

ther Opportunitiss

Kentucky Powsr oflers a suite of SMART Preyrams,
which ara energy efficiancy programs for homes,
husinesses and schools, For more infomation an
s program o othar SMART Pragraies, calf
1-800-572-1913 2w visit HentuskyPowersam/savs.

B

SMART Programs = Saving Money and Resaurces Togeth er

SMART

Fram Haasesky Prever
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Appendix - Survey

Building Type

69%

2%

Single Family Duplex or Other Multiple Mobile Home or Trailer Don't Know
Unattached Home Family Attached Home

Had You Planned on Installing Energy Efficient
Measures Before You Heard About the Program?

58%

40%

2%

Yes No Don't Know
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Would You Have Installed Energy Efficient Measures if
the Program Was Not Available?

Don't Know

Have You Taken Other Steps to Become More Energy
Efficient?

54%

46%

Yes No
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How Satisfied are You with the Dealer that Installed
Your Energy Efficient Measures?

46%

4%

T

Very Dissatisfled Satisfied Very Satisfied  Don't Know Refused

Dissatisfied

How Satisfied Are You with the Program?

52%

Dissatisfied Neither Satisfied Satisfied

nor Dissatisfied

Very Satisfied

Very
Dissatisfied

Don't Know
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Appendix - EE/DR Analytics Team Members

The EE/DR 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. Claggeti
EE/DR Coordinator
614-947-9176 cell
614-716-3365 phone
614-716-1414 fax

wmclaggeti@gep.com

Alan Graves

Supervisor Load Research

614-716-3316 phone
614-716-3388 fax
argraves@gep.com

Joseph Chambers
Conftractor
614-716-3372 phone
614-716-3388 fax
idchambers@aep.com

FE dnd Consumer Prograns

Fred “Donny” Nichols
Manager Consumer Programs

540-798-8605 cell
614-716-4013 phone
614-716-1605 fax
fdnichols@aep.com

Marketing

David Tubaia
Manager Markefing
540-579-2264 cell

614-716-4004 phone

614-716-1605 fax

dwiabatao@aep.com

Kevin Vass

EE/DR Coordinator
614-271-1747 cell
614-716-1444 phone
614-716-1605 fax
kivass@gep.com

Paul Hrnicek
Marketing Analyst
614-716-2953 phone
614-716-1414 fax
pihrnicek@aep.com

Brad Bersonn
Marketing Analyst
614-716-2445 phone
614-716-1605 fax
bsberson@aep.com
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Executive Summary

The Kentucky Power Company (KPC) High Efficiency Heat Pump {HEHP) program is designed to reduce
residential electric energy consumption by upgrading less efficient eleciric heating and cooling systems
with high-efficiency heat pumps. Advanced fechnology has increased the efficiency of heat pump
systems, resulting in higher energy savings and o greater demand reduction. This report provides the
evaluation results for the 2009 and 2010 program years, and a prospective analysis for the years 2012-
2014.

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 prospeciive analysis used the
evaluation results to forecast the effectiveness of the program in 2012-2014 with respect to KPC's winter

peak. For 2009 and 2010, the HEHP program replaced 1,062 HVAC systems with heat pumps, providing

1,693 MWh of net annualized energy savings and 607 kW of winter peck demand reductions. The

process evaluation concluded that the promotion and delivery processes continue to be effective.

Based on the results of the evaluation, the HEHP program was determined to be cost-effective for three
of the cost-benefit tests used in the Cdalifornia Standard Practice Manual and KPC should continue fo
utilize the program through the remainder of the current program life (2011). The prospective analysis of

the program for 2012-2014 predicts the program will be cost-effective and should be confinued.

2009-2010 Cost-Benefit Evaluation Results

CostBenefiilest. | Summer | Winier Peak
. | PeakRatio |  Raiio
Program Administrator Cost (PACT) 1.31 2.27
Total Resource Cost {TRC) 1.01 1.74
Ratepavyer Impact Measure (RIM) 0.37 0.65
Participant Cost (PCT) 2.21 2.21

2012-2014 Cost-Benefit Prospective Resulfs
Cosi‘BenefﬁTest  ' . Winler

- ... | PeakRaglio
Program Administrator Cost (PACT) 2.72
Total Resource Cost (TRC) 2.03
Ratepayer Impact Measure [RIM) 0.74
Participant Cost {PCT) 2.24
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Program Description

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
Efficiency 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 February 24, 2009 (Case No. 2008-00349) o help meet Kentucky Power's godadls.

The High Efficiency Heat Pump 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 ufilize its existing generating capacity

more efficiently, thereby deferring the need for new generatfion as well as conserving our country’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 (13 SEER
and 7.7 HSPF}.

Kentucky Power Company promoted the program through HVAC coniractors and paid incentives fo
both the contractor and the customers who purchased a high-efficiency heat pump fo replace their

existing electric resisfance 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 cusfomers to improve heating, ventilation, and air conditioning
[HVAC) efficiency by installing high efficiency heat pumps
3) Increase customer safisfaction and services

4) Reduce Kentucky Power's long-range peak demand.
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Process and Market Evaluation

Summary

The Program first became acftive in 2009 and immediately met partficipant goals. The 2011 survey of
participants indicated that slightly less than one-half of the participants replacing a heat pump 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 if can be inferred that the program
influenced the decision making of most customers making heafing system replacement decisions in
2009 and 2010. The promotion method employed was effective, but improvements in promotion could
be considered. The delivery mechanism continues fo be effective, as goals were reached and

customer satisfaction levels were high.

Promotional Effectiveness

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 dafabase of all HVAC contractors
in and near the KPC service ferritory, 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 aftfer they confacted a participating HVAC contractor and inguired about heating
system replacement. Some parficipants may have also heard about the program from neighbors and
fiends. A customer incentive of $400, as approved by the Kentucky Demand Side Management
Collaborative, was provided to offset a significant porfion of the incremental cost of the high-efficiency
upgrade. Deadlers received a $50 incentive for each installation to offset the cost of their fime 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 befter understanding of the program for customers considering

HVAC replacements,

Delivery Mechanism

To qualify for the program, each HVAC confractor was required fo be licensed and certified within the
state of Kentucky. When contfacted by a KPC customer, the HVAC contractor explained the program
to the customer, described 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

contractor handled all facets of the installation and provided the Company with customer installation
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reports from which incentfive payments were made to the customers and the confracfor. 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 confractor installation.

Data Tracking

A large number of problems were found when examining the data fracking 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 (BfuH) 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.

Free Riders and Spillover

A free rider is a participant who installed a high-efficiency heat pump system, but would have installed
the same sysfem 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 posifive responses fo 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 availablee” From the survey responses, 46% of participants replacing an
existing heat pump and 33% of participants replacing a ceniral 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.

Market Potential

The 2010 Residential Customer Survey showed that approximately 45,000 KPC households reside in single
family homes which they own and for which eleciricity is used for heating. Over 25,000 of those
currently heat with a heat pump and over 6,000 with a cenfral forced air furnace. About 2,400 of the
forced air HYAC systems in those homes are more than fifteen years old, and over 2,500 of the heat
pumps are of that age. The 2011 participant survey indicated that more than 50% 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 somewhat common. Even though the choice is becoming
more common, there is clearly still a confinuing need for encouraging high-efficient heat pump
installations as replacements for both central fumace and heat pump systems. Setting a goal of

influencing af least 200 purchases in each of the next two years is reasonable.
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Customer Satistaction

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 safisfied (51%) or safisfied (38%) with the program.  Two respondents were very
dissatisfied, one was dissatisfied, and six expressed a neutral opinion. From the comments received the
source of the dissatisfied response was based upon the recent KPC rate increase and not the HEHP
program itself. One of the very dissatisfied respondents thought 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

dissafisfaction.
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Impact Evaluation

The HEHP evaluation consisted of a biling analysis coupled with engineering estimates of the
implementation data collected by KPC. The biling analysis was used to determine net savings by
parficipant. The engineering estimates were used to develop gross measure savings by parficipant.
Implementation data was utilized to determine frequencies of installed measures as well as many values
needed to calculate engineering 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 fo determine an
estimated Net-to-Gross ratio. In theory, the billing analysis resulis should capiure the free ridership and
spillover behaviors of participant group. Those results are then compared to the survey resuls 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 sef 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 distribufion losses are
accounted for, so that numbers can be presented af a level equivalent to generation. Going forward,

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

2009 and 2010 Average Net Per-Participant Savings

Statistic . ; _lwh | KWSummer | kW Winter
Resistance Per Participant Savings 1,342 -0.140 0.520
Replacement Per Parficipant Savings 1,698 -0.020 0.590

Resisfance Resulis

For 2009, KPC had godadls of replacing 75 Resistance Heat customers with higher efficiency heat pumps
and saving KPC customers 313 MWh and 218 kW in winter peak demand. The program was able fo
replace 91 heat pumps, and produce net annualized total program savings of 122 MWh of energy
savings, including transmission and distribution losses, persistence, and free ridership. The net annualized
winter peak demand reductions were 47 kW. KPC met 121% of their participant farget, 39% of their
energy target, and 22% of their winter demand farget. Summer demand savings were not expected in
Resistance Heat customers, as the heat pump does not replace the air conditioner or any other cooling

appliances. However, it would be a mistake to assume that the new heat pump does not use any load.
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For customers without a separate cooling appliance, the heat pump provides a way for them fo cool
their residence. Because of this, load growth occurs. The 2009 Resistance Heat customer installation

results showed a nef summer demand increase of 13 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 winter peak demand. The program was able to
replace 252 heat pumps, and produce net annualized fotal program savings of 338 MWh of energy
savings, including fransmission and distribution losses, persistence, and free ridership. The net annualized
winter peak demand reductions were 131 kW. KPC met 252% of their parficipant targetf, 81% of their
energy target, and 45% of their winter demand targel. Again, summer demand savings were actually

summer demand growth with a net summer demand increase of 35 kW,

ImpactEvaluation Results by Year for Resistance Cusfomers

 Ex-Ante :‘  Ex-Post ‘ Percent of

' f ‘ ' ' Goal
Participants 75 21 21 121%
Energy (MWh) 313 380 122 39%
Summer Demand (kW) - - {(13)
Winter Demand (kW) 218 264 47 22%
2010
Participants 100 252 252 252%
Energy (MWh]) 418 1,052 338 81%
Summer Demand (kW) - - (35)
Winfer Demand (kW) 290 731 131 45%
Total
Participants 175 343 343 196%
Energy (MWh) 731 1,432 460 63%
Summer Demand (kW) - - {48)
Winter Demand (kW) 508 995 178 35%

Replacement Results

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 summer peak demand, and 89 kW in winfer peak demand.
The program was able to replace 217 heat pumps, and produce net annualized tofal program savings
of 368 MWh and 128 kW in winter peak demand savings. KPC met 109% of their participation target,
215% of their energy farget, and 144% of their winter peak demand target. The analysis found that load
growth occurred during the summer peak season. The negative summer 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 willinstead produce an increase

Page 10 of 42



in energy usage so that the customer can live closer fo their desired comfort level. As an example, if a
customer would prefer a residence cooled fo 74 degrees in the summer, but can only afford 76
degrees, when presenfed with monetary savings from a reduced 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 MWh, 59 kW in summer peak demand, and 111 kW in winter peak
demand. The program was able fo replace 509 heat pumps, and produce net annualized fotal
program savings of 864 MWh and 300 kW in winter peak demand savings. KPC met 204% of their
parficipation farget, 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.

Impact Evaluation Results by Year for Replacement Customers

Calegory |  Goal | Ex-Ante _Ex-Post | Percentof
2009

Participants 200 217 217 109%
Energy (MWh) 172 186 368 215%
Summer Demand (kW) 47 51 (4) -9%
Winter Demand (kW) 89 96 128 144%
2010

Participants 250 509 509 204%
Energy (MWh) 215 437 864 403%
Summer Demand (kW) 59 120 [(10) ~17%
Winter Demand (kW) 111 226 300 271%
Total

Participants 450 726 726 161%
Energy (MWh) 386 623 1,233 319%
Summer Demand (kW) 106 171 (15) -14%
Winter Demand (kW) 200 322 428 214%

Total Resulis

For the first two years of the HEHP program, KPC was able to replace 343 Resistance heat systems,
producing 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 summer peak. KPC also replaced 726 heat
pumps, producing net annualized program savings of 1,233 MWh and 428 kW in winter peak reductions.
Summer peak demand growth was 15 kW. As a whole, KPC was able to install 1,069 heat pumps and
produce savings of 1,693 MWh and 607 kW in winfer peak demand reductions. Total summer peak
demand growth was 63 kW. KPC met 171% of their participant farget, 152% of their energy target, and
86% of their winter demand target. Participation, annual energy savings, and winter peak demand

numbers were at or above the expected goadls; however the summer demand savings were non-
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existent. It is possible the contfrol 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.

Below are the impact evaluation results for the customers that were replacing a heat pump.

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 farget.

Impact Evaluation Resu

Its by Year for All Customers

Category Godl !  Ex-Anie ’ Ex-Post Percent of
== - ~ ~ ~ __ Goal
2009

Parficipants 275 308 308 112%
Energy (MWh) 485 566 491 101%
Summer Demand (kW) 47 51 (17) -36%
Winter Demand (kW) 306 360 175 57%
2010

Participants 350 761 761 217%
Energy (MWh) 632 1,489 1,202 190%
Summer Demand (kW) 59 120 (45) -77%
Winter Demand (kW) 401 957 431 108%
Total

Participants 625 1,069 1,069 171%
Energy (MWh) 1,117 2.055 1,693 152%
Summer Demand (kW) 106 171 [63) -59%
Winter Demand (kW) 707 1.317 607 86%
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Cost Effectiveness Evaluation

AEP uses a cost effectiveness framework based on the 2002 Cdlifornia 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 atiributed to the program. These kWh/kW savings are then multiplied
by the Company's most recenily filed long-run incremental cost (value of avoided generation,
transmission, distribution, line losses). The benefits con be expected fo 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 redlization 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
rebafes, promotional expenditures and any participant expenditures exceeding the Company rebate.
For purposes of reporting and cost recovery in Kenfucky, only costs incremental fo 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.

In 2009, the total program cosis 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 KPC staff and AEPSC staff. An estimated $32.909 was included under
administration to account for unrecoverable costs, bringing the total to $171,359 in actual costs related
fo the program. No expendifure 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 2011 evaluation, another $38,225 was added to 2010
and $15,000 was added to 2011 to account for admin and evaluation costs respectively.  Expendifure
godadls in the Collaborative Report for 2010 activities were listed as $157,500. The increase in expenditures

was due to much larger pariicipation that expected.

DSMore, an industry standard energy efficiency analysis software package, was utilized to perform the
cost-benefit analysis tests from the Cdlifornia Standard Practice Manual. While cosfs as reported
contain only the costs recoverable under the KPC DSM rider, the cost-benefit analysis attempted 1o
account for all costs related fo program implementation and evaluation. Therefore an estimate of the

value of KPC and AEP Service Corporation {AEPSC) staff fime utilized fo 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 in the analysis.

Program Costs by Year and Type

Year | Administration | Promotions | Incentives | Evaluation Total
2009 $32,909 $15,300 | $123,150 $-1 $171.359
2010 $38,225 $63,250 |  $276,950 $-1 $378,425
2011 $- $- $- $15,000 $15,000

Goals were reported as total amounis 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 condifions, and winter to account for KPC's
Benefit costs tests were performed by Resistance Heat,
itis

maximum system load that occurs in the winter.

Replacement, and Total participation. Results were lower than expected, though unremarkable.

expected that prospective benefit cost ratfios for a new program will be overestimaied, sometimes
wildly, due to the sunny disposition and uncertain nature of market potential studies.

Goals for Resistance Heat participants were a Program Adminisfrator Cost {PACT) ratfio of 11.63, a Total
Resource Cost (TRC) ratio of 14.53, a Ratepayer Impact Measure (RIM) ratio of 0.91, and a Parficipant
Cost (PCT) ratfio of 15.44. Results for benefit cost ratios for Resistance Heat parficipants at summer peak
was 0.91 for the PACT, 0.65 for the TRC, 0.29 for the RIM, and 1.79 for the PCT. Resulfs for benefit cost
1.37 for the TRC, 0.62 for the

RIM, and 1.79 for the PCT. Allresults were much lower than expected, though unsurprising.

ratios for Resistance Heat parficipants at winter peak was 1.21 for the PACT,

2009 and 2010 Summer Pealf CosT Efferhveness Analysis - Resistance Only

_Summer Pealk | NPV _PVBenefits | PVCosts
Program Admmlsw‘rcﬁor Cos’r (PACT) 0.91 $ (15,699) $ 158,026 $ 173,725
Total Resource Cost (TRC) 0.65 $ (83,937) $ 158,026 $ 241,963
Ratepayer Impact Measure (RIM) 0.29 $ (378,228) $ 158,026 $ 536,254
Participant Cost (PCT) 1.79 $ 201,299 $ 456,226 $ 254,927
2009 and 2010 Winter Pec:k Cosf Effectiveness Analysis — Resistance Only
Winter Peak . Ratio NPV PV Benetfits PV Costs
Program Admlms’ﬂo’rm Cos’f (PACT) 1.91 $ 158,098 $ 331,823 $ 173,725
Total Resource Cost (TRC) 1.37 $ 89,860 $ 331,823 $ 241,963
Raftepayer Impact Measure (RIM) 0.62 $ [204,431) $ 331,823 b 536,254
Parficipant Cost (PCT) 1.79 $ 201,299 $ 456,226 $ 254,927
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Goals for Replacement participants were a Program Administrator Cost (PACT) ratfio of 2.00, a Total
Resource Cost (TRC) ratio of 1.91, a Ratepayer Impact Measure (RIM) rafio of 0.53, and a Participant
Cost (PCT) ratio of 2.06. Results for benefit cost ratios for Replacement participants at summer peak 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 resulfs were higher than expected due to the higher than expected annualized

energy savings.

2009 and 2010 Summer Peak Cost Effectiveness Analysis — Replacement Only

[ SummerPeak Ratio NPV [ PV Benefils PV Costs
Program Administrator Cost (PACT) 1.50 $ 181,555 $ 544,298 $ 362,743
Total Resource Cost (TRC) 1.19 $ 88716 $ 544,298 $ 455,582
Ratepayer Impact Measure (RIM) 0.41 $ (798,592) $ 544,298 $ 1,342,890
Participant Cost (PCT) 2.40 $ 760,973 $ 1,303.171 $ 542,198

2009 and 2010 W/m‘er Peal/ Cost Effectiveness Analysrs -~ Replacement Only

WinterPeak ~ ' NPV PV Benefits | PV Cosis
Program AdmlnlsTrOTor CosT (PACT) 2.44 $ 521,466 $ 884,208 $ 362,743
Total Resource Cost (TRC) 1.94 $ 428,627 $ 884,208 $ 455,582
Ratepayer Impact Measure (RIM) 0.66 $ (458,681) $ 884,208 $ 1,342,890
Parficipant Cost (PCT) 2.40 $ 760,973 $ 1,303,171 $ 542,198

Total program benefit cost results were cost-effective from 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 from 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,

regardiess of peak season.

2009 and 2010 Summer Peak Cost Effechveness Anolys:s

SummerPeak ~ |{ Ralie |  NPY PVBenefifs | PV Costs
Prograim Admmls‘nd‘ror Cos’r (PACT) 1.31 $ 165,856 $ 702,324 $ 536,468
Total Resource Cost (TRC) 1.01 $ 4,779 $ 702324 $ 697,545
Ratepayer Impact Measure (RIM) 0.37 $ (1,176,820) | $ 702,324 $ 1,879,144

| Participant Cost (PCT) 2.21 $ 962272 $ 1,759,397 $ 797,126

2009 and 2010 Wlm‘er Peak Cost Effechveness Anolys:s

Winter Peak . , I NPY | PVBenefils | PVYCosis
Program Admlmsfra’ror Cos’r (PACT) 2.27 $ 679,564 $1.,216,032 $ 536,468
Total Resource Cost [TRC) 1.74 $ 518,487 $1,216,032 $ 697,545
Ratepayer Impact Measure (RIM) 0.65 $ (663,113) $ 1,216,032 $ 1,879,144

| Participant Cost (PCT) 2.21 $ 962,272 $ 1,759,397 $ 797,126
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Prospective Analysis

The goal of a prospecftive analysis is fo 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 fo: 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 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 annudlized 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 prospective analysis show that continuation of the program into 2012-2014 is expected o be cost

effective and should be continued.

2012-2014 Wmfer Peak Cos1L Effectiveness Anc:lys:s

Winter Peak ‘ . NPV PV Benetils PV Cosis
Program Admmls’rro’for Cos’r (PACT) 2.72 $ 1.886,577 $ 2,984,494 $ 1,097,917
Total Resource Cost (TRC) 2.03 $ 1.515,754 | $2,984,494 $ 1,468,740
Ratepayer impact Measure (RIM) 0.74 $ (1,050,510) | $2,984,494 $ 4,035,004

| Partficipant Cost (PCT) 2.24 $ 2,065,979 $3,732212 $ 1.666,233
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Recommenddalions

The following recommendations are based solely on the expert opinions of the EE/DR Analytics team in

regards fo future years of the HEHP program.

1)

2)

4)

Results of the prospective analysis show that continuation of the program into 2012-2014 is
expected fo be cost effective. It is our recommendation that this program be confinued.
Inclusion of EER for every heat pump installed, and if possible, the EER of the replacement heat
pump should be collected.

Future costs should be captured in a more organized and delineafed manner. Each program
should have ifs 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 managemeni should be handled by KPC staff, including fracking of

customer participation and estimating ex-ante savings.

KPC staff labor time spent on the Program should be captured so that the frue total cost of
delivering the program can be known.

KPC should request AEP add fields fo the AEP CIS to capture HVAC information on their
customers. This would provide a more accurate way of comparing the participant group to the
population for billing analyses.

Program participants should be surveyed shortly after the rebate is processed.

KPC staff should perform on-site installation audits for a small sample of participants.  This may
necessitate adding another employee.

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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Appendix — Impact Methods and
Assumptions

Impact Methodology

For the purposes of this evaluation, impacts were based on an annualized incremental savings method.
An annudlized 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 15t 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

cverage-instetetion-and-alse-thelong-term-savingsfrom the specific installations

Billing Analysis

Impact evaluation consists of two stages, interim impact evaluation and full impact evaluation.
Engineering estimates are used fo 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 biling data with the stafistical
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 isclate the effects of the program from
unassociated changes in consumption, a Participant Group and a distinct but simitar Control Group is
compared. The Control Group will not contain program participants, but ifs customers will be similar in
consumption to the program participants. After defining these research groups, billing data is weather-
normailized to eliminate any effects due to weather differences before and affer 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 that data existed for at lecst one year pre and post measure installation.
Parficipants 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 discarded from analysis.
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For 2009, the implementafion data provided showed that 21 resistance heat and 217 replacement
customers participated. One customer was not active in the AEP Customer Information System (CIS) af
the time of installation, and 32 were not found in the CIS atf all. In all, 60 Resistance and 234
Replacement custfomers 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 vaiid

for analysis.

After the participant list was created, a set of energy statistics was developed to compare fo the
control group. For each customer, an annual kWh, summer peak month kWh, and winter peak month
kwWh {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

Formula for determining comparison statistics between participant and control group

kWh_per Bill kWh - Bill, k - Bi
KWh, . =365% 2 _per L s JAper Bl gy KV per _Bill,
Z Days _per Bill Days _per _ Bill, Days _per Bill

After participant group selection is complete, the KPC populafion is validated fo provide a list of
potential control group customers. The population is usually consirained by one or more of program
class {residential, C&d, etc...}), building characteristics (single-family, mobile home, etc...), fuel type (all
electric, natural gas, efc...), and income level (HEAP, non-HEAP, all}. Customers are removed from
consideration if they are not confinuously active from January 1, 2008 uniil current. After the confrol

population has been validated, comparison stafistics are calculated using the above formulas.

After the conftrol population group has been established, and both the control population’s and
participant group's comparison statistics have been calculated, the confrol population's customers are
compared to the parficipants to provide a baseline comparison. Each participant customer is
matched to dll 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 cusfomers 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

Page 20 of 42



the same pre/post rules as the participant customers. Each confrol customer must have af least one

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

Formula for comparing control population customer fo participant
ARD = ARDyy, + ARD,y, + ARDyy,,

kWha,,, — kWha kWhS ) — kWhS kWhw,,, —kWhw,,,

part
ARDkW/m = ARD/{th = ARDA—th =

kWha,,, kWhs.,, kWhw,,,

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 customer to create a very accurate regression model. There are foo 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 parficipant group through the entire billing
andlysis process. Final results for each run of the analysis are compared to ensure that none of the
control groups are extreme in either direcfion (load savings or load growth). Using an alpha of .05 for
Type | error testing, and a beta of .10 for Type |I, or power testing, checks are completed o 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 fime-series and cross-sectional model
used to evaluate changes in the effects of a freatment on a freaiment group compared fo a control
group over fime. Weather Normal, or Typical Meteorological Year, data is created by the U.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 19261-1990 National Solar Radiation Data
Base (NSRDB).

The baseline model is created using af least one year of billing data pre-installation to develop a
weather normalized billing function (see formula below). The treatment model is created using af least
one year of biling data post-instailation. 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 each customer fo
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, multiply the regression

betas by the new data.

Weather normalized regression mode!
1h = (B oo < Days )+ (B o x ADT)+ (B x CDD)+ (B, x HDD)+ (...xcDD?)+(B, . x HDD?)+

CDD* HDD*

Once the baseline and treatment models have been defermined, the model betas are multiplied by

weethernomaal-datado 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
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 fo compare the savings of each group, and their pairwise difference.

Once the annudlized savings numbers have been calculated, the forecasted bills are used fo create
monthly 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 creafing
a stepped daily load shape. This method maintains fransformation under infegration, meaning one can
move from cycle month fo 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 infegration, and is the preferred method for
temporal disaggregation when using SAS {Stafistical 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 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 customers are aggregated using
fraditional 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 peak 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 111 and January 150, it is
expected that the average day-per-year peak day will be January 130, After the typical peak date for
the summer and winter peaks has been defermined, the KPC Residential Load Research class load
shape, as determined by AEP Load Research, is refrieved for each peak date. Using the Residential
class load shape, the proportion of energy used at the peak hour, relative o 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) fo determine the

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

Peak demand reduction formulas
444 /7[/

erix=iapre k ‘ /l‘npnl'd/nflff/

ws= 24 w = 24

LF, LF,

Analysis Results

The below graphs confain 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
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 estimate of 4,177 kWh per pariicipant is different from the ex post savings
estimate to the 95% confidence level. This is not unexpected for a new program using only market

potential studies or engineering estimates fo defermine per-participant savings.

Summary Statistics: By Sub Group
SubGroup | N | Mean | sidbDev | SidEmr | 95% CLMean Summer kW | Winter kW
Replacement | 281 1,697.8 6,411.2 382.5 9442  2,450.7 -0.020 0.590
Resistance 90  1,341.5 7,699.2 811.6 -271.0 2,954.] -0.140 0.520 |
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Analysis Graphns

Summary Panel: Replacement Only

With 95% Confidence Interval for Mean
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Agreement Plot: Replacement Only
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Summary Panel: Resistance Only

Distribution of Difference: Baseline_NAC - Treatment_kWh
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Agreement Plot: Resistance Only

Agreement of Treatment_kWh and Baseline_NAG
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Control Group Analysis

When performing a billing analysis to determine the impacts for program evaluation, the participant
group needs fo 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 fo compare. This is done fo 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 freat 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

freaueney-of-astatistics-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 uncertainty and disparity of
customer demographics at a premise (number televisions, HVAC usage, work schedule, occupants,
etc....) demands that more than one replication be underfaken. 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.

Control Group Comparison to Per Partficipant kWh — Replacement Only

- . Per Parlicipant | Loss/Gain
Analysis Group | Baseline Mean | Treaiment Mean | Ratio | kWh if Chosen | From Mean
Conftrol_01 23,864 22,775 95.4% 1,405 [293)
Conftrol_02 23,779 23,233 97.7% 1,963 265
Control_03 25,020 23,156 92.5% 694 (1,004)
Conirol_04 25,936 23,995 92.5% 685 (1.012)
Control 05 24,262 23,448 96.6% 1,703 5
Control_06 24,795 23,736 95.7% 1,477 [221)
Control_07 23,8921 23,292 97.5% 1,210 213
Control_08 23,948 23,741 99.1% 2,315 617
Control 09 25,172 24,135 95.9% 1,514 (183)
Control_10 24,554 23,590 96.1% 1,562 {(136)
Control_11 24,043 23,008 95.7% 1,468 (230}
Control_12 24,242 23,746 98.0% 2,025 327
Control_13 23,698 23,115 97.5% 1,923 225
Conftrol_14 23,618 23,456 99.3% 2,359 662
Control_15 24,832 24,158 97.3% 1,860 162
Control_16 23,785 23,249 97.7% 1,974 276
Control_17 24,015 23,639 98.4% 2,143 445
Control_18 23,906 23,184 97.0% 1,785 87
Control_19 24,208 23,749 98.1% 2,061 363
Control_20 24,352 23,126 95.0% 1,289 (409)
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Confrol Group Comparison to Per Participant kWh — Resistance Only

- - 4+ | | |PerPadicipant | loss/Gain
Analysis Group | Baseline Mean | Treatment Mean | Ratio | kWhif Chosen | From Mean
Control_01 23,924 23,235  97.1% 1,488 147
Control_02 22,605 22,284  98.6% 1,827 485
Control_03 23,022 23,712 103.0% 2,851 1,510
Control_04 23,653 23,107 97.7% 1,620 279
Control_05 23,582 22,377  949% 972 (370)
Confirol_06 24,572 22,746  92.6% 433 {208)
Conirol_07 24,170 24,383 100.9% 2,361 1,019
Control_08 24,071 24,022 99.8% 2,109 768
Conitrol_09 23,012 21,447  93.2% 579 (763)
Control_10 23,062 22,980  99.6% 2,074 733
Control_11 24,156 24,091 99.7% 2,094 752
Control_12 22,899 21,880 95.5% 1,123 {218)
Control_13 24,217 21,774 89.9% (183) [1,525)
Control_14 23053 22-836—22-1%, 1.938 596
Control_15 23,623 22,116 93.6% 676 (665)
Conitrol_16 23,672 22,593 95.4% 1,099 [243)
Control _17 23,560 22,606 96.0% 1,217 [124)
Control_18 23,547 21,708  92.2% 345 (997)
Control_19 22,796 21,517 94.4% 855 [487)
Conftrol_20 24,197 23,420 96.8% 1,412 70
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Appendix - Engineering Estimares

Estimation Methodology

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 Factiors (HSPF) between
the baseline heat pump and the increased efficiency heat pump. Cooling savings are defermined 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 (BiuH) to determine the per-participant, per-year usage. The per-parficipant

savings value is the "Gross™ savings. 1o determinethe et savingsthe-gross-sevings-ruimberis
multiplied by one minus the free ridership percentage and one plus the spillover percentage. This
number is compared o the billing analysis values fo see if the survey free ridership and spillover

questions are comparable to the analyfically determined values.

Technology Description

A heat pump is a high efficiency year-round heating and cooling system operating entirely on
electricity. The systemis 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 winfer, heat in exfracted 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 af low outdoor temperatures, the heat pump
system includes a supplemental resistance heater that automatically provides additional heat when the
outdoor air femperature is oo low for the heat pump compressor fo supply the home's tofal heating
demand. In the summer, the heat is absorbed by the refrigerant in the indoor coil from the circulating
indoor air. The heal-laden refrigerant from the indoor coilis pumped to the ouidoor coll where the heat
is fransferred 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 ufilizes
the "free” heat that already exists in the ocutdoor air. The heat pump energy efficiency is determined by
the seasonal energy efficiency rafio (SEER) for summer and the heating seasonal performance factor
[HSPF) for winter.
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Algorithms

T A oL o) R S S | '3 L L1
1000 | SEER,,, SEER, 1000 | HSPF,,, HSPF,

base base

BruH x ! — !
EER,,, EER,

kW = x CF
1000
Terms
Term Description
kWh Energy Savings
kW Demand Savings
FLHcoo! Full Load Cooling Hours by closest weather related large
city
FlLHheat Full Load Heating Hours by closest weather related large
city
BtuH Size of equipment in Brifish Thermal Unit Hours
SEERbase  SEER efficiency of baseline unit
SEERee SEER efficiency of installed unit
HSPFease  Heating Season Performance Factor for baseline unif
HSPFee Heaiing Season Performance Factor for installed unit
EERbase EER efficiency of baseline unit
EERee EER efficiency of installed unit
CF Coincidence Factor

Rule

Validation Rules

1. Customer must have a valid bill account number with the ufility.

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,

2009-2010).
Assumptions
Assumption =
Program Start January 1st, 2009
Program End December 31st, 2010
Resistance Free Ridership 38%
Replacement Free Ridership 29%
Spillover 0%
Energy Losses (whole year) 8.7%
Demand Losses {at peak) 10.8%
Measure's expected life inyears 15
Fully Loaded Cooling Hours 1,150
Fully Loaded Heating Hours 1,975
Summer Coincidence Factor 0.7
Winter Coincidence Factor 0.5
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Appendix — Exhibiis
Exhibit 1 = Bill Insert

ICE AIEE

ers-are-going green hy switehing

1L FYPRREN PRI 5 TR T TN
Kemttrohy T et-eHston

to paperless hilling. Help the environment by having your
bill delivered wia e-mail, saving paper and saving trees,
Sign up for paperless billing atwnww. AEPPaperless.com.

Lastyear over 260,000 residential AEP customers received
their bills electronisally, making a significantimpact on the
erwvironment.

Collectively, these AEP customers saved:
@ 2072 1rans

# 89 tons of paper

# 500,000 pounds of greenhouse gases

2 200,000 pounds of solid waste

# 1.6 millian gallons of wastewater

Sign up for paperless billing at: www. AEPPajperless.com
Environmental impact estimates were made using the

Environmental Defense Fund Paper Calculator. For more
information, visitwww.papercaleulatororg.
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Kentucky Power will pay residential customers $400 to
replace an existing haating and cooling systam with a
new high-efficiency heat pump.

High-Efficiency Heat Pump Program
Homeowners can upgrade their electric
resistance heating system with a new
high-efficiency  heat pump unit and
receive $400 from Kentucky Powet.
Qualified heat pumps must mest the !
following requirements:

s A Seasonal Energy Efficiency Ratin {or SEER) rating
equal to or graater than 13.

e A Heating Seasonal Performance Factor—{orHEPH
aqual to or greater than 7.7.

Already have an elactric heat pump? We'll also offer you
$400 to upgrade your unit. Qualified heat pumps must
have:

= A GEER rating equal to or greater than 14.
= AHSPE squal to or greater than 8.2,

iobile Home Heat Pump Program

Residential customers who live in a mabile home can
also receive $400 for upgrading their electic resistance
heating system with a new, high-efficiency heat pump
unit. The heat pump must feature a SEER rating equal to ar
greater than 13 and an HSPF equal to or greater than 7.7.

Though these products can he mare expensive to
purchase up frant, the cost difference will be paid back
over time through lower energy hills.

Far more information, call our Customer Solution Canter at
1-800-572-1113. Yau can also contact your local licensed
HVYAL dealer for details.
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Erogram Overyis
f= your corrend heaticg and goolig systam ingffioient,
mire than 510 years oid or in need of replecemant? 1 sn,
Kemteaky Pover's High Efficianey Heat Pump Program
g et you offsat tha eost of upgrading 1o & naw, kigh

effiaieney heat puimp syzlen,

Simply put, & hest parp is an ir conditonsr that iz a

o roverse oyale o provide Boating. Itis an efficient
and asonoifeal way 1o heat and coal your some using
gleciricily, 6% alsa 2 wise energy investment for home-
meeners thet nan help reduce your mombly electric tills
without sacriticing comfort

)

Tha High Efficiency Heat Putwp Progran provides a 3103

inaentivg when you upgrada your elenine resistance

heating system with @ nsve high sificleney heat pump Call our Custamar Solution Canter at 1-800-573-1113 or

unit. The new haat pump must have 2 minimurt radng of rantacta ool livensed VA dealar that participates

13 SEER {Seasonal Energy Efficiancy Rato) and a 7.7 HSPF n the Kentucky Power Demand Side Management

[Heating Seasonal Perlmmanie Factor) to gqualify. SIMART Frograms. Kentuchky Powsr recommsnds
gotting atieast twe price guotes and does not endoyse

Tha $400 incermive is also avalable i you upgrade from amy particular heating sed cooling profassional

an ofdar, Jass afficient heat purp to o high sfiicieosy heat

pumE aiit Heat pumps rated a7 a ndainem 19 SEER anmd 8.2 Gither Gpportunities

HEPF ualify, Kentucky Powar affers a sulte of SMART Programs,

which are snergy officiancy srograms Tor homes,
businessas and sehools, Formons isfarmation an
this pragram or ather SAMART Fregrame, sals

Gustarmay Eligibilivg
1os .
1-800-572-1113 ar visi KentuchyPowercam'zave.

Al Kentucky Pownt
uss an glechie resistance kealing systam ar hmat pump

sidendot eustomers who surrenty

arz slgite to participale.

SMART Frograms = Saving Mongy &nd Resources Togethar”

MART"

From Heeteshy Powasy
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Appendix — Resistance survey

Had You Planned on Installing a Heat Pump Before
You Heard About the Program?

687%

33%

Yes

Would You Have Installed a Heat Pump if the Program
Was Not Available?

75%

21%

A%

No Don't Know
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Have You Taken Other Steps to Become More Energy
Efficient?

1%

Neither Satisfied nor Dissatisfied Satisfied Very Satisfied
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Appendix — Replacement Survey

Had You Planned on Installing a Heat Pump Before
You Heard About the Program?

49%

Yes No Don't Know Refused

Would You Have Installed a Heat Pump if the Program
Was Not Available?

30%

6%

Don't Know

Yas
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Have You Taken Other Steps to Become More Energy
Efficient?

49% 49%

2%

Yes No Refused

How Satisfied Are You with the Program?

51%

38%

6%

3% 20/0

| A R T

Very Dissalisfied Dissatisfied Neither Satisfied Salisfied Very Satisfied
nor Dissatisfied

T
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Appendix — Heat Pump Dealers

AWR

77 Cow Hollow
Drift, KY 41619
[606) 377-9730

Ajre Serv

2106 1/2 13th Street
Ashland, KY 41101
[606) 324-1033

0 1 i ; Brel il
AppalachionReliigeraiion

AAA Hedting and Alr Cond.
340 Amos Newsome Ln
Virgie, KY 41572

[606) 639-6860

American Healing & Cooling
P. O.Box 4321

Pikeville, KY 41502

[606) 639-4307

Ar-tron Healing & Alr
Conditioning

Adams Healing & Cooling
P.O.Box 719

Delbarton, WV 25670
(304) 475-3878

Appalachion Hig & Cooling
P.O. Box 4141

Pikeville, KY 41502

(606) 422-5643

Ashland Furnace

P. O.Box 400
Avawam, KY 41713
[606) 436-0682

B & B Hedgtling & Cooling
P. O. Box 308

Harold, KY 41635

(606) 478-9400

Bobby Howard & Sons
P.O.Box 38
Whitesburg, KY 41858
{606) 633-9580

Burcheli's Heating & Al
Conditioning

P. O.Box 665
Wittensville, KY 41274
(606) 297-6224

Cadco Healing & Alr
Conditioning

2181 Winchester Avenue
Ashland, KY 41101

(606} 928-3041

Cloy's Heatling & Cooling
P.O.Box 1764
Prestonsburg, KY 41653
(606} 874-2256

2744 Roberts drive
Ashland, KY 41101
{606) 920-9700

Big Sandy Heating & Cooling
P.O.Box 330

Hager Hill, KY 41222

(606) 297-4328

Breaihitt Plumbing & Heaoilng
1261 Main Street

Jackson, KY 41339

[606) 666-4313

C & H Heating 2. Alr Conditioning
P.O.Box 946

Flatwoods, KY 41139

{606) 833-1995

Caldwell Heating 2 Air
Condifioning

9630 Grandview Lake Road
Ashland, KY 41102

[606) 928-3618

Coleman Hedling & Cooling
P. O. Box 580

Regina, KY 41559

[606) 754-5763

2700 Winchester Avenue
Ashland, KY 41101
(606) 325-3211

Blanton Heating & AC
135 Railroad Street
Dwale, KY 41621

{606) 874-0130

Breeding's Plumbing & Electiic
P.O.Box 86

Isom, KY 41824

(606) 633-5961

C.N.C. Services

895 Nebo Road
Caftlettsburg, KY 41129
(606) 686-2298

Casile Hedting & Cooling
5917 Bybee Road
Ashland, KY 41102

[606) 928-1148

Cox Commercial
149 Clover lane
Greenup, KY 41144
(606) 473-1016
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Crab Mechanical Services lnc
621 3rd Street

Portsmouth, OH 45662

(740) 355-5300

Dils & Company

2359 Town Mounfain Road
Pikeville, KY 41501

(606) 437-4609

Ellioft Supply & Glass, Inc.
P. O. Box 3038

Pikeville, KY 41502

[606) 437-7368

Cullop's Hedting & Coeoling
P. O. Box 2637

Williamson, WV 25661

(606) 237-4823

East Hills Heating & Cooling
P.O.Box 135

fvel, KY 41642

(606) 226-4593

Fannin's Plumbing Heating
3. Electiic Company, Inc.
432 Mdain Street

Paintsville, KY 41240

(606) 789-3696

Delta Supply Hedling & Cooling
455 Hambley Bivd.

Pikeville, KY 41501

[606) 432-0787

Elite Comiort HYAC Inc
8192 KY 1261
Campton, KY 41301
(606) 272-7141

Fletcher Services
1572 Ralliff Creek Rd
Pikeville, KY 41501
[606) 433-1151

Generol Heoling 8 Alr

Frederick & May Lumber & Supply

P.O.Box 218
West Liberty, KY 41472
[606) 743-3136

Grayson Mechonical HYAC
405 Robert & Mary Street
Grayson, KY 41143

(606) 47 4-4550

MCE Systems Inc.
P.O.Box 879
Norton, VA 24273
[276) 679-5829

Huff's HYAC

P.O.Box 547
Cometisville, KY 41731
(606) 476-2942

Kenivcloy Wide Hig & Clg
P.O. Box 384

Thelma, KY 41260

(606) 424-5684

Maggord's Heaiing & Cooling
140 County Line Branch
Garreft, KY 41630

(606) 358-2466

G & W Heatling & Cooling
273 Paul Road

Wurtland, KY 41144

(606) 922-8402

Griffith Plumbing & Hedting
338 Broadway

Jackson, KY 41339

(606) 666-2316

HELP Alr Condifioning & Hig
731 E. Main St.

Grayson, KY 41143

[606) 475-0826

Imperial Heaiing & Cooling
P.O.Box 526

Ashland, KY 41105

[606) 324-0610

Lafierty Healing & Cooling
P. O.Box 208

Dwale, KY 41621

(606) 874-9357

Marco Heating & Cooling
P. O. Box 585

Hyden, KY 41749

(606} 672-243]

Conditioning
P.O.Box 964
Flatwoods, KY 41139
{606) 836-8143

Hatton Healing & Cooling
469 Beagle Road
Whitesburg, KY 41858
(606} 632-2790

Howaird's Heating & Alr
P.O. Box 569

Baxter, KY 40806

(606) 573-2944

KB HVAC

145 Shady Creek
Greenup, KY 41144
[606) 923-7534

Mabry's Healing & Cooling
2423 Greenbriar Rd

Olive Hill, KY 41164

(606) 286-6007

Miller's Heaiing 2 Cooling
3752 Stone Coal Rd
Pikeville, KY 41501

[606) 432-9599
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Mooney's Heating & Cogdling
P.O.Box 1313
Inez, KY 41224
(606) 298-4784

Pike's Hedting & Cooling
490 Steerfork Road
Madallie, KY 41836

{606) 785-9430

Rondy Sutiles General
Construction

208 Miranda Lane
Grayson, KY 41143
(606) 474-9286

Mulvaney & Son's inc.
P. 0. Box 368
Catlettsburg, KY 41129
(606) 739-4042

Pratts Heating & Cooling
317 Upper Doty Branch
Happy, KY 41746

[606) 476-9690

Ray Brown Inc.

726 National Ave,
Lexington, KY 40502
[859) 278-0281

Pafterson Repair Services, inc.
4264 Marsh Hill Dr
Catletisburg, KY 41129

(606) 571-1715

Quality Air Conditioning &
Heating

P. O.Box 751

Pound, VA 24279

(276) 796-5366

Roosevell's Heating & Cooling
26595 Highway 32

Martha, KY 41159

[606) 652-4972

Roy's Eleciric Repair
4802 Roberson Road
Ashland, KY 41101
(606) 833-8019

Shelion Heuling & Air
560 Shelton Dr.
Eolia, KY 40826
(606) 632-9542

Tennell Refrigeration
157 One Mile Branch
Hyden, KY 41749
(606} 672-5252

Tony's Elecirical HYAC
P. O.Box 228

Melvin, KY 41650

(606) 452-4394

Tri-State Healing & cooling
P.O.Box 65

Banner, KY 41603

{606) 874-5472

Scutloclk Hedating & Cooling
1005 Woodland Drive
Paintsville, KY 41240

{606) 788-9188

Slone's Healing & Refrigeration
P.O.Box 82

Regina, KY 41559

(606) 432-3912

Thompson Hedling & AC
6858 Mockingbird Trail
Catlettsburg, KY 41129
[606) 739-6880

Tri-County Hedafing & Alr
P. O.Box 108
Salyersville, KY 41465
(606) 349-2308

Welblb's Healing 2 Cooling
P. O.Box 146
Lowmansville, KY 41232
[606) 673-3050

Service Incorporgied

800 Old Femingsburg Road
Morehead, KY 40351

(606) 784-4918

Smith Heatling, Cooling &
Eleciiic

P.O.Box 1594

Hazard, KY 41702

(606) 439-4874

Todlds Refrigeration
456 Pine Frk
Shelbyanna, KY 41562
{606) 437-5320

Tri-Couniy Heating & Alr
P.O.Box 108
Salyersville, KY 41465
[606) 349-2283

Willioms Electriic
P.O.Box 635
Salyersville, KY 41465
[606) 349-1234
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Appendix — EE/DR Analytics Team

Members

The EE/DR Analytics team consists of members of various groups in the corporate office who collaborate

using their Utility indlustry and DSM industry experiences to provide robust EM&V analyses.

Load Research

Wade M. Cluggeii
EE/DR Coordinator
614-947-9176 cell

61 4.714-33465 phnhz:.

Alon Graves

Supervisor Load Research

614-716-3316 phone
4£14-714-3388 fox

Joseph Chaombers
Conftractor
614-716-3372 phone
614-714-3388 fax

614-716-1414 fax

wmclaggeti@aep.com

argraves@gep.com

EE and Consumer Programs

Fred “Donny” Michols
Manager Consumer Programs

540-798-8605 cell
614-716-4013 phone
614-716-1605 fax
fdnichols@aep.com

Marketing

David Tabearia
Manager Marketing
540-579-2264 cell
614-716-4004 phone
614-716-1605 fax

dwidbata@aep.com

Kevin Yoss

EE/DR Coordinator
614-271-1747 cell
614-716-1444 phone
614-716-1605 fax
kivass@aep.com

Paul Hinicelc
Marketing Analyst
614-716-2953 phone
614-716-1414 fax
pihmicek@aep.com

idchambers@aep.com

Brad Berson
Marketfing Analyst
614-716-2445 phone
614-716-1605 fax
bsberson@aep.com
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Executive Summary

The objective of the Kentucky Power Company's (KPC) Community Outreach Compact Huorescent
Lighting {CFL) Program (COCFL) is to promote the conservation and efficient use of electricity by
encouraging the use of energy efficient ENERGY STAR® CFls in place of incandescent light bulbs.
Qudlified customers in targeted communities receive a package of four ENERGY STAR® CFLs along with
energy education materials. This report provides the evaluation results for the 2009 and 2010 program

yvears, and a prospective analysis for the years 2012-2014.

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 resulfs to forecast the effectiveness of the program in 2012-2014 with respect to KPC's winter
peak. For 2009 and 2010, the COCFL program distributed 34,220 CFLs to 8,555 KPC customers, providing

2,119 MWh of net annudlized energy savings, 448 kW of summer peak demand reductions, and 417 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.

Based on the results of the evaluation, the COCFL program was defermined fo be cost-effective under
the three of the cost-benefit tests used in the Cadlifornia Standard Practice Manual and KPC should
continue to ulilize the program through the remainder of the curren! program life (2011). The
prospective analysis of the program for 2012-2014 predicts the program will be cost-effective, and it is

recommended that the program continue.

2009-2010 Cost-Benefit Evaluation Results

Cosi’ Benefi Tesi . | Summer Wmi‘er Peak
‘ Peak Ratio Ratio
Progrcm Administrator Cos’r (PACT) 3.51 3.47
Total Resource Cost (TRC) 4,23 4.17
Ratepayer Impact Measure (RIM) 0.53 0.52
Participant Cost (PCT) N/A N/A

2012-2014 Cost-Benefit Prospective Results

Cost Benefit Test  Winter
... _ __ _ __ Peak Ratio
Program Administrator Cost (PACT) 2.73
Total Resource Cost (TRC) 3.91
Ratepayer Impact Measure (RIM) 0.62
Participant Cost (PCT) N/A
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Program Description

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 Community
Outreach Compact Flyorescent 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 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 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 eleciric energy

4) Increase customer safisfaction and services

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

The Community Qutreach CFL Program was designed as both an education program and a program fo
increase the adoption of energy efficient lighting in residential homes. KPC worked in selected
communities to provide educatfion materials to KPC customers and a package of four (4) ENERGY
STAR® quadlified CFLs. This provided participating KPC customers with a better understanding of the
purpose and benefits of installing energy efficient CFLs in their homes and increased their awareness of

the capabilities and direct savings of CFLs.

The lower wattage of CFLs versus the higher wattage of incandescent bulbs to attain the same level of
lumens reduces energy consumption, which in-turmn lowers the customer's monthly electiic bill, and
provides both energy and demand savings fo KPC. Additionally, the life of the high-efficiency CFLs
exceeds that of the incandescent lamps by about a factor of fen, thus reducing equipment costs and
adding another benefit of using this energy conservation measure in o custfomer'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 lighfing applications, but improving CFL fechnology has
created more applications for the use of CFLs.

Despite the increased availability and applicability of CFLs, there are sfill significant numbers of
customers in their service teritory that are not aware of the many benefits that CFLs provide. KPC
believes that education related to the improved technology of energy efficient products, such as CFLs,

can have a significant benefit if fargeted to communities within its service feritory.  This Program
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provides an effective and direct avenue to reach customers via the direct distribution of energy

efficiency CFLs in selected communities.
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Process and Market Evaluation

Summary

KPC utilized community oufreach activities to administer the Program fo deliver educational materials
and a four-pack of ENERGY STAR® qualified CFLs fo each qualified cusiomer. The Program promaotion
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 KPC customers
received the program benefits and a face-to-face opportunity was provided for customers to ask
questions of KPC staff. No significant barriers fo participation were identified. The KPC staff had access
1o customer account information at the events, allowing potential parficipanis fo prove KPC customer
status simply by providing name and address. The customers had significant incentive fo parficipate,

because they received a four-pack of ENERGY STAR® qudlified 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. KPC reached the customer parficipation goal in a cost-effective manner

and received excellent customer satisfaction ratings.

Promotional Effectiveness

The 2009 promotional materials, primarily local radio and newspaper ads, were effective in that the
response produced 3,744 parficipants, greater than the 2009 participant goal of 3,500, for a 107% sign-
up result.  In 2010, an additional promotional fool using targeted felephone messaging fo 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 each event, permitfing the increased goal of 4,800 participants
fo 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

addifional parficipants and addifional energy savings to those programs.

Delivery Mechanism

The program delivery was performed by KPC staff attending community events and physically handing
out each four-pack of ENERGY STAR® qudlified CFLs along with energy education materials to verified
KPC customers. The efficiency of the delivery was improved upon in 2010 through an improvement in
logistics for the physical delivery of the CFLs to the event location, resulting in mulfiple frips being
condensed info a single trip per event. Adequate care was exercised o assure that only KPC
customers received direct benefits from the program. Requiring a valid KPC account number was the

preferred method of ensuring this, but in cases where the customer did nof have that information they
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were able to provide name and address and KPC program management was able to perform on-site

verification of customer status by referencing a customer list on a laptop.

Darta Tracking

While at the community oufreach events, KPC staff collected data on each customer, including the
customer’s name, account number, telephone number, CFLs provided 1o the customer and the county
where the custfomer resides. KPC staff ufilized a spreadsheet to record the information from the
participants in the Program. There were a few shortcomings in the data fracking area as pertinent
pieces of information were spread across muliiple organizations and multiple formats.  The
implementation spreadsheet confained most of the necessary information needed fo 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 of tracking expendifures by type—Whernpulled-fortheAtRSC-edger—only—two-types-of
expenditures were found, and the descripfions used were lacking of defall. Cost descriptions for
evaluation could not be verified in the general ledger, and so estimated costs from KPC staff had to be
used. Findlly, errors were found in the spreadsheet used fo determine estimated energy savings. The
average per-parficipant 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 parficipant 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 telemarkeling process. For the sample
selection, the original list of 3,744 participants was reduced to 2,589 due fo missing or incorrect phone
numbers and/or duplicate or now inactive customer account numbers. The information collected for
the impact evaluation included the number of CFLs actuadlly installed in the parficipant’s home, the size
(wattage) of the incandescent bulbs replaced, whether the installed CFls were sfill in place, an
estimate of how many hours and fime of day they are normally 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 o conduct a telemarketing survey
for 255 Program participants to provide results at a 90% confidence level with +/- 5% error. The

qguestionnaire and results of the telemarketing participant survey are included in the Appendix.
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Product Awareneass

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.

Free Riders 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 parficipants 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 22% of participanis 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 Potential

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 lighfing. The fop three
locations in the home where CFLs were the main source of lighting were the kitfchen, living room and
master bedroom, respectively. For all the locations in the home it can be said that three 1o six fimes
more cusfomers are still using incandescent bulbs for their main source of lighting. Therefore, there
continues to be a significant market opportunity fo promote energy efficient CFLs in the KPC service

territory.

Customer Saftisfaction

The participant follow-up survey showed that overall safisfaction with the Program was very high, with
97% of the respondents being "very safisfied” (61%) or “safisfied” (36%) with receiving the energy
efficient CFLs and also 97% of the respondents were “very satisfied” (68%) or “safisfied” {29%) with the
Program overall. Only 1% of the respondents surveyed expressed dissatisfaction with the CFLs and the
Program, statfing 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 CFlLs 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

location to place them in their home.
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Impact Evaluation

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. Implementatfion data was utilized to determine
frequencies of installed measures as well as many values needed fo calculate engineering estimates of

measure savings. For Net-To-Gross calculations, survey resulis 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, 3,744 customers received a four-pack of CFlLs 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. T/ 2010, Ty, 244 buibs weredistibutedto
4,811 customers. Again, after removing non-valid or missing account numbers, only 4,189 unique
customers could be identified (14,756 bulbs). Also, for 2010, the bulbs were distributed from March fo
December with very low numbers in August (56 customers) and December (108 customers). In tofal
there were 34,220 bulbs distributed to 8,555 cusfomers, 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 vdlid set of customers was determined, the next step was 1o use the engineering esfimate
algorithm for CFLs (Appendix — Impact Methods and Assumptions} to determine an average per-
borﬁcipanf energy, summer peak, and winter peak savings value. To calculate annuadlized energy
savings, an average per-CFL savings must be defermined 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 fo deftermine the per-
participant, per-year usage. Once the average per-participant annucalized savings were determined,
values were discounted to account for the persistence of the measure.  This new per-parficipant
savings value is the "Gross” savings. To determine the "Nei" savings, the gross savings number is
multiplied by one minus the free ridership percenfage and one plus the spillover percentage. To
complete the savings calculation, fransmission and distribution losses are accounted for, so that
numbers can be presented at a level equivalent to generation.  Going forward, the per-participant

assumpltions for estimating savings should be as follows

2009 and 2010 Average Per-Participant Savings

[Statisic. ‘ ~ Wn W Summer | KW Winter
| Per-Parficipant Savings 248 0.052 0.049
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For 2009, KPC had goals of providing 3,500 customers with CFls and saving KPC customers 644 MWh, 322
kW in winfer peak demand and 14 kW in summer peak demand savings. The program was able fo
provide 3,744 participants with CFLS, and produce net annudlized tofal program savings of 927 MWh of
energy savings, including fransmission and distribution losses, persistence, and free ridership. The net
annudlized summer peak demand reductions were 126 kW and the net annudlized winter peak
demand reductions were 183 kW, KPC met 107% of the parficipant farget, 144% of the energy farget,

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 KPC customers 883 MWh, 442
kW winter peak demand and 19 kW in summer peak demand savings. The program was able fo
provide 4,811 participants with CFLS, and produce net annualized total program savings of 1,191 MWh
of energy savings, including fransmission and distribution losses, persistence, and free ridership. The net

annualized summer peak demand reductions were 252 kW and the net annualized winter peak

1.2 EG7.
i (>}

35 fth SRergY TG!’”D:F,

demand redUcTions Werg 235 kW KPC met 100% of theporticipomi-terget: he-en

\

1,313% of the summer demand target, and 53% of the winter demand targef.

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 fo meet 103% of the
participant target, 139% of the energy target, 1,351% of the summer demand farget, 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 summer peak demand hours, and less than

expected during winter peak demand hours.
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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 goadls, the ex-anfe savings, ond the ex-post savings. Ex-anfe 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.

Impact Evaluation Results by Year

l‘ Category Goadl  Ex-ante Perceni of
, ‘ ‘ - Goal
2009
Parficipants 3,500 3,744 3,744 107%
Bulbs T24;7000 T74976 4,976 +0/%
Energy (MWh) 644 689 927 144%
Summer Demand (kW) 14 15 196 1,402%
Winter Demand (kW) 322 344 183 57%
2010
Participants 4,800 4,811 4,811 100%
Bulbs 19,200 19,244 19,244 100%
Energy (MWh) 883 885 1,191 135%
Summer Demand (kW) 19 19 252 1,313%
Winfer Demand (kW) 442 443 235 53%
Total
Participants 8,300 8,555 8,555 103%
Bulbs 33,200 34,220 34,220 103%
Energy (MWh) 1,527 1,574 2,119 139%
Summer Demand (kW) 33 34 448 1,351%
Winter Demand (kW) 764 787 417 55%
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Cost Effectiveness Evaluation

AEP uses a cost effectiveness framework based on the 2002 Cdlifornia 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: Partficipant test (PCT), Ratepayer Impact Measure
test (RIM), Total Resource Cost test (TRC), and the Program Administrator Cost fest (PACT)}. In addition fo
the tests, costs of conserved energy will be calculated from the ulility perspective.  Within this
framework, total program benefits are compared to total program costs. Program benefils are defined
as the expected kWh/kW saving attributed to the program. These kWh/kW savings are then multiplied
by the Company's most recenily filed long-run incremental cost (value of avoided generation,
fransmission, 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

confributing fo the redlizafion of program benefils, regardiess of who incurs the cost.  Tradifiondlly,
included in the program costs are all labor costs, miscellaneous materials and expenses, Company paid
rebates, promotional expenditures and any partficipant 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 ulilized incrementally and specifically for DSM program implementation.

For 2009, the total program costs as filed were $34,119, of which $27,457 were incenfives. 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 $40,119 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 from 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 from the Enterprise Warehouse showed
that there was $36,908 and $26,226 spent in 2009 on recoverable total costs and incentives; and there
was $57,443 and $23,749 respectively in 2010. Though costs were slighily different, neither value would

significantly alter the benefit-cost analysis resulfs.

DSMore, an industry standard energy efficiency analysis software package, was utilized 1o perform the
cost-benefit analysis tests from the Cadlifornia 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 fime 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 in the analysis.

Program Cosis by Year and Type

Yeor Administration | Promotions | Incentives | Evalugtion | Total

2009 $6,000 $6,662 $27.,457 30| $40,119
2010 $7.,699 $6,884 $39,745 $8,806 | $63,134
2011 $0 30 $0 $5,000 $5,000

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 fo 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.

The results for the benefit/cost tests show that the program was cost-effective from Parficipant, Program

Administrator, and Total Resource perspectives, although each ratio underperformed compared to
projections in the program 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 Effechveness Anc:lys:s

Cost Benefif Test . NPV PV Benefits PV Cosis
Program Administrator Cost (P CT) 3"51 $ 259,299 $ 362,492 $ 103,194
Total Resource Cost (TRC) 4.23 $ 276,697 $ 362,492 $ 85,795
Ratepayer Impact Measure (RIM) 0.53 $ (319,814) $ 362,492 $ 682,306
Participant Cost (PCT) N/A $ 734,082 $ 734,082 $ -
2009 and 2010 Winter Peak Cosf Effecflveness Ano/ys:s

Cost Benefit Test ' 0 ‘ NPV PV Benefils PV Cosis
Program Adminisfrator Cost (PACT) 3.47 $ 254,528 $ 357,722 $ 103,194
Total Resource Cost (TRC) 4.7 $ 271,926 $ 357,722 $ 85795
Ratepayer Impact Measure [RIM) 0.52 $ (324,585) $ 357,722 $ 682,306
Participant Cost (PCT) N/A $ 734,082 $ 734,082 $ -
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Prospective Analysis

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 multiftude of factors
may change the cost effectiveness, including but not limited fo: changes in technology, increases in
efficiency, saturation of a measure in the market, reduction of market potential due fo economic

factors, or changes in standards, codes, and baselines.

To prospectively analyze the COCFL program, resulfs 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 from the Energy Independence and Security Act of 2007.

While the reduction in savings could be aftributed to an increase in efficiency in the baseline

technology, thus reducing the per-bulb savings, it is more Tkely That future paorficipants wittsimpty ot
have an opportunity fo 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 annudlized energy savings due fo 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 2012-2014 is expected to be cost effective.

2012-2014 Winter Peak Cost Effectiveness Analysis

Benefit CostTest = _Ratio NPV PVBenefits | PV Cosis
Program Administrator Cost (PACT) 2.73 $ 320,612 $ 505,480 $ 184,868
Total Resource Cost (TRC) 3.91 $ 376,066 $ 505,480 $ 129,414
Ratepayer Impact Measure (RIM) 0.62 $  {306,350) $ 505,480 $ 811,830
Parficipant Cost (PCT) N/A $ 1,116,488 $1.116,488 $ -

Page 15 of 41



Recommendations

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 intfo 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 scrufiny should be applied to data collection and tracking. Every customer list should
have af 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.

Marketing related data should be captured and fracked to provide marketing analysis. This

should include information relating each campaign, the method of fransmittal, 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 ufility 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-anfe savings.
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Appendix - Impact Methods and
Assumptions

Impact Methods

For the purposes of this evaluation, impacts were based on an annualized incremental savings method.
An annudlized 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 Tt of that year. That savings was
applied for each year of the measure's life, with savings discounted after the EISA Act of 2007 which
reduces the availability for savings in future years due fo 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, 1o the completion of the measure's expected life. The calculated

o

measure 15 used To adeterming NettossSavings—Bottronciysesspeak-te-the-efficacy-obthe-measure in
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 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 rebafe coupons or via upstream markdowns. Assumptions
are based on a time of sale purchase, not as a retrofit or direct install installation. This characierization
assumes that the CFL is installed in a residential location. Where the implementation strategy does not
aliow for the installation location to be known and absent verifiable evaluation data fo 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.

Algorithms

Wise =W oniace
JWh = Wi =1 i) x (H x365)x (1+ IF)
1000
(Wbme - I/V“ lace)
kW = P2 CEx (1+ 1F)
1000
Terms
| Term | Description : ; ]
kWh Energy Savings.
kW Demand Savings.
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Whase Wattage of bulb being removed.
Wieplace Wattage of bulb being installed.

H Average Daily hours-of-use.
IF Interactive Factor.
CF Coincidence Factor.

\/olldo’non Rules

Cus’romer musf hove a VO|Id bill Gccoun‘r number with the utility.
the analysis (or the end of the measure's expected life).

2009-2010).

2. Customer's accounf must have been active prior to the measure being received until the date of

3. Measure must have been installed during the program's implementation period {for this program,

Accrimnitinne
TN\ g

7 \'JJ\JIII;\J LI |

Assumption = | Value ;
Program Start January 1, 2009
Program End December 31st, 2010
Free Ridership 27%

Spillover 0%

Energy Losses (whole year) 8.7%

Demand Losses (af peak) 10.8%
Installation Ratio 61.1%
Measure's expected life in 6

years

Average Daily Hours of Use 4.5

Days per year of Use 351

Energy Waste Heat Factor 1.07

Demand Waste Heat Factor  1.21

Summer Coincidence Factor  0.29

Winter Coincidence Factor 0.27

EISA Discounfts

“,d/’u;{men‘és for Energy Star Li

ing with Base Waitage

>=2014

63%
62%
63%

en’rs far Ener

\ ,Smr ngh’fmq Wﬁhou’i’ Base Waﬁagef .
~ =014

2.05
2.00
2.06
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Appendix — Exhibits

Exhibit T — Sample Newspaper Advertisement

Feniucky Powerwill be distibuiing energy efficisnt, cam-
pact ﬂl_,c rescent light bulbs [CFLs) to customers Wed,,
June 17, at our Hazard Service Building [addrass Delow),
The FREEL FLz will be avaloble on a fist-come, fst-sarvad

asis while suppliss lasi,

x]’\

et ) e i e e
light vour homs, They o
lost up to 10 firmmes
than  incands
ana tyoically vse 1..'7' -1/3 less
elaciricity. They ako producs
80 percent less heot, yet oro-
vide more light, Al ihis mesans
they can saws wou money, oo
%'r:u[:drlv when they are FREE fo
sntucky Powsr customers,

__ufg
2
]

To getyour FREE CFLT, simply bring

a copy of your AEP/Keniucky Pow-

ar elaciricity Lil [so we con verify

you are a Keniucky Power custam-
er] and receive yaur bulb,

This promotion is for AEP/Kentucky
Power customer: only.

CFL GIVEAWAY
7 em = 3 pom.”

Wed., June 17, 2007
Kentucky Power 3arvice Bldg,
1400 East Main Street
Hezerd, KY

=iy

trerintfs
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Exhibit 2 — Some Facts About CFL

Iy

Compact Fluorescent Lighting

'J‘.J

afgy ard morsy i your hoirs, Desigrad
sint gty — bonge lie lubu vpsralig
gasz and somverigncs of badtions lnqum Consider ths ollewing

vl 1104} %SE&I »t firih

g
Ll

11 OFLs cen las! up do 10 (mes ‘eager than inzaadesocant
mulbe, This neans you won have o shangs ligh b b2
eery g aten. Whils you may pay mare Lp Tontfor &
GFLbulb {z0d they gst J".apr,r myary chay), ol will 2oy

R TN

NELE Df’u‘r?o:lb‘ubnt‘ IR I i ke

G CFLs trpically J83 1M o 13 fas enay than tadi-

tioral fighe Talbs, For examaiz, & 28-aa uuT[Jr: [RHTE ‘ _ b
erescert fypically provides as wuch light as a 100wt 105 1B 23-30 ]
incands Fhus. Tos raans you it savs morey o 180 2,600 30-57 :
wour menthly slectic B e T

#1 GFLs procues shoul 80 parcent lasa ot arovics mores Fald, _ese heat makes them sasier i word srane

srd hs £3 reduco summer aircandiioring so

. "

T3 0F s ara anviranentally Tiendiy Acserivg D Energy 5 ar fa joni program of e Uiled States Ervieaens
tnl Pro‘ootion Agensy and t12 Deparmert of Erergy) cvery compast frioresss it ioht rar orsvent more fhs
iz of emissions Tom £ pows pEover ds ik

ent Tyhi bulbwi | L2 Mgher than asn T

73 CFLs 2an save oo wonay, YWhila e 9l
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Exhibit 3 — Fact Sheet: Mercury in CFLS
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Appendix — Survey Results
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Research Methodology

Proiect Background

Kentucky Power implemented a program to distribute packages of compact fluorescent lights (CH

service area by making complimentary four-packs of CFLs available at various community events.

estimate the effectiveness of the program and to better understand consumer behavior related to

Ls) to residents of their
In an effort to
the distribution,

Kentucky Power and AEP contracted with Thoroughbred Research Group to conduct a survey among residential

customers who received one or more of the four-pack CFLs for use in their homes.
Specific objectives of the research included:
« Document the extent to which the 4-pack CFLs are currently in use in homes
« Determine the types of bulbs the CFLs replaced and the wattage of bulbs replaced (if replacin
- Measure the amount of time the CFLs are in use
- |dentify where in the home the CFLs have been installed

- Determine general levels of satisfaction with the CFL distribution program

Research Meihedology

This study consisted of a teiephone survey of 255 Kentucky Power customers who had received
packs at a community event. Kentucky Power supplied Thoroughbred Research with a list of pa
names and telephone numbers.

Interviews were gathered between May 17 and May 22, 2010. The questionnaire for this study W
of AEP and Kentucky Power. Surveys averaged approximately seven minutes {o complete.

Representing a population of 2,589 unique customer households, this sample of 255 interviews
to within no more than plus or minus 4.9 percentage points at 90% confidence.

g incandescent bulbs)

one or more of the CFL

rticipating customer

as developed by the staff

hroduces results accurate

et

-
1F
2]

/‘——/\ N
OROUGHBRED.

ESEARACH GROUP
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Key Findings

Among the 255 respondents in this study, we asked each respondent to detail the exp
recent 4-pack of CFLs they received from Kentucky Power (in the event they received
package). With descriptions on a total of 1,020 CFLs (255 x 4), we found that:

. 793 of the CFLs are currently still in use in the home (78%)
o 69 were installed but are no longer in use (7%)
° 158 were never installed (15%)

More than three out of four participants reported having used the CFLs to repiace ong

bulbs. About 61% of the total CFLs distributed replaced an incandescent bulb, with an average wattage of 70

watts.

erience with the most
more than one

or more incandescent

On average, the CFLs distributed through this program that are still in use are operating 4.5 hours per day.

Two-thirds of the CFLs still in use are placed in three areas of the home — the living rg
(22) and a bedroom (18%).

About half the program participants (47%) said they had already installed CFLs in ther home prior to receiving

this pack from Kentucky Power. These customers reported having had an average of
household.

About one in four (27%) said they did not have any CFLs prior to receiving them from

om (27%), the kitchen

6.2 prior CFLs per

Kentucky Power, but

had planned to do so; and 22% said they did not have any prior, but had since purchgsed additional CFLs.

Satisfaction is very high among program participants in terms of both the CFLs they received (97%) as well as

the promotion as a whole (87%).

\-—"‘/—\——/\\’_ -
T IOROUGH@

HESEARCH GROUP
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Number of CFLs Installed

Nearly seven out of ten customers reported having installed all of the CFis they received from Ker

Only 2% reported they had not yet installed any of the CFLs.

Number of CFLs Installed

All Four 69%

Three

Of the 254 customers who p|

Two 1 12% this question, a total of 862

or an average of 3.4 per cus

_ This equates to approximate

One Average = 3.4 distributed to these custome
None
Not Sure

Base: All Respondents (n=255)

fucky Power.

ovided an answer to
FLs were installed,
omer.

y 85% of the CFLs
S.

A

\____‘/\__/—\ N
Ti IOROUGHBZ%

ESEARCH GROUP
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Reasons for Not Installing All CFLs
The 79 respondents (about 31% of the total sample) who did not install all four of the CFLs they reckived were asked
why they had not used all four bulbs.

The dominant reason was not being able to find a place in the home to use all of the bulbs (mentiorjed by 61%).
Another 14% of this group said they did not like the CFLs, while 5% reported that one or more of the CFLs they

received were broken.

Reasons for Not Installing All CFLs

Could NotFinda  Did Not Like One of More Forgot Them Gave Them Away All Qther Don't Know
Place to Use Them Were Broken Reasgons
Them

Base: Those who did not install all four CFLs (n=79)

N -/“\‘—.—/_\ .
TH OROUGI—I};E% 5

AESEARCH GROUP
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NMumber of CFLs Still in Use

Among those who originally installed at least one of the CFLS they received, well over half (58%) s
are still in use in their homes. Only 2% reported none of the bulbs they had originally installed are

Number of CFLs Still in Use

All Four

Three

This represents a total of 793 CH

w 112%
Two 0 > 92% of what was originally insf]

> 78% of what was originally dist

One

Average = 3.1

None 12%

Not Sure ]2%

Base: Those who installed one or more CFLs (n=250)

ay all four CFLs
still in use.

Ls still being in use, or
alled, and
ributed

THOROU GH}%

ESEARCH GRAOUP
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w

Net Distr

s

1,020 CFL Bulbs
Distributed

Base: All respondents (n=255)

yution, Instal

ation an

Use

The results of this survey indicate that 78% of
the CFLs Kentucky Power distributed through

customers’ homes.

Still in Use =793

community events are currently being used in

Installed, No Longer in Use/Not Sure if In Use = 69

Never Installed/Not Sure if Installed = 158

— =" NS
THOROUGHBRED:

ESEARCH GROUP
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Reasons for CFLs No Longer in Use

The 33 respondents who reported that one or more of the CFLs they originally installed are no longer in use in their
home, the primary reason is that the bulbs had burned out and no longer work (mentioned by 76% pf this group).

Another 15% said the bulbs were broken or never worked at all. Only 6% say they did not like the light the CFLs
produced.

Reasons for CFLs No Longer in Use

Burned Out/Did Not  Broken/Never Worked Did Not Like the Light Don't Know
Last

Base: Those who installed one or more CFLs no longer in use (n=33)

et —/—\;/-\ S
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Tvpe of Bulb Replaced

More than three out of four reported they used the CFLs they received from Kentucky Power to replace an

incandescent light bulb in their home. Twelve percent replaced another CFL in the home, and 5% gaid the bulbs they
received did not replace any previous bulbs in the home.

Type of Bulb Replaced

4%

Incandescent Bulb Another CFL Did Not Replace Any Don't Know

Bulb
Base: Those with one or more installed CFLs still in use (n=245)

-
et et T,
OROU GI‘IB% 9
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Wattage of Incandescent Bulbs Replaced

Those who used the CFLs they received from Kentucky Power to replace one or more incandescent bulbs in their

homes (189 of the 255 survey participants) were asked to detaii the wattage of each bulb replaced.

respondents gave responses for 623 light bulbs.

In total, these

Excluding “don’t know" responses, 54% of the CFLs replaced a 60-watt incandescent bulb, 21% replaced a 100-watt
bulb and 19% replaced a 75-watt bulb.

Walttage of Incandescent B

ulbs Replaced

Percent of All Percent of Known
Number Responses Wattage

15 Watt 1 <0.5% <0.5%
40 Watt 28 4% 5%
50 Watt 2 <0.5% <0.5%
860 Watt 327 52% 54%
70 Watt 2 <0.5% <0.5%
75 Watt 118 19% 19%
100 Watlt 128 21% 21%
110 Watt 1 <0.5% <0.5%
3-way Bulb (60-75-100) 2 < 0.5% < 0.5%
Don't Know 14 2%

Total 623 100% 100%

Base: Those who replaced one or more incandescent bulbs with a CFL (n=189)

In total, thege 623 CFLs replaced a
70-watt incgndescent bulb on

average.

The 623 bulps detailed in the table
at the left refpresent 61% of the
total CFLs distributed, and 79% of
the total CFLs still in use.

T
e =T A
TH DROUG};Q% 10
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Hours in Use

Respondents with one or more of the CFLs still in use in their home were aiso asked to how long egch bulb is

typically used each day in the home.

When aggregating the responses for all 793 CFLs described in this survey, the average daily use was 4.5 hours per

CFL still in use.

Hours CFLs Are in Use

More than 6 Hours 125%
5-6 Hours
4 Hours
3 Hours
Average = 4.5

2 Hours Houps
1 Hour
Not Sure

Base: Those with one or more CFLs still in use (n=245)

Page 33 of 41



Peak Hour Use

Of the 793 CFLs described in this study, 214 bulbs (or 27%) were reported to be in use during the

period of 7:00 AM through 8:00 PM

morning peak

Respondents reported 232 bulbs (or 29%) in use for the afternoon peak time period of 3:00 PM thrjough 5:00 PM.

Bulbs in Use During Peak Times

232

7 AM to 9 AM 3 PM to 5 PM

Base: Those with one or more CFLs still in use (n=245)

i

H

e
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Placement of CFLs in Home

Of the 793 CFLs still in use, about two-thirds are used in three areas of the home — the living room (27%), the kitchen
(22%) and a bedroom (18%).

Where in Home CFLs are Used

Living Room 212 27% 27% <
Kitchen 175 22% 22% 67%
Bedroom 139 18% 18% <
Bathroom 90 11% 1%
Family/TV Room 51 6% 7%
Qutside 31 4% 4%
Entry Hall 25 3% 3%
Dining Room 21 3% 3%
Laundry Room 12 2% 2%
Home Office 11 1% 1%
Garage/Basement 10 1% 1%
Utility Room 3 <0.5% <0.5%
Other 4 1%
Don' Know/No Answer 9 1%

Total 793 100% 100%

Base: Those with one or more CFLs still in use (n=245)

V‘/\——/\ —
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Experience with Qther CFLs in the Home

Nearly half (47%) reported having had CFLs installed in their home prior to receiving the four-pack from Kentucky

Power. Of this group, the average number of previously installed CFLs in the home was 6.2 bulbs

Other CFLs in the Home

Other CFLs in Home Prior to Receiving 4-Pack from
Kentucky Power

Average Number of Previously Installed CFLs

No CFLs Prior to Receiving 4-Pack from Kentucky
Power

 But were planning on getting CFLs

 Have purchased additional CFLS since

47%

6.2

53%

27%
22%

Base: Those with one or more CFLs still in use (n=245)

The remain

ing 53%

reported they did not have
any CFLs injtheir home
prior to recejving some
from Kentugky Power.

A total of 27% said they

were planni

g on buying

some, and 42% said they

have since

lbought

additional CFLs for their

home.

=" 2\,
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1 EIOROUGHBRED‘
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Satisfaction with CFLs Received

Satisfaction with the CFL distribution program among participants is very high. Ninety-seven perce
being satisfied with the CFLs they received from Kentucky Power, with 61% indicating they are "ver

Satisfaction with CFLs from Kentucky Power

ht expressed
y satisfied”.

Very Satisfied

97%

Satisfied

Neither 2%

Of the three respondg

Dissatisfied || 1% dissatisfaction with
i the primary reason cq

the CFLs. Also ment

0% low level of light that
mercury content in th

Very
Dissatisfied

No Answer [0%

Base: Those with one or more CFLs still in use (n=245)

nts who expressed

he CFLs they received,
ncerned the short life of
oned was a perceived
he CFLs , and the

5 bulbs.
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Verbatim Comments:
“Why were you dissatisfied with the CLFs you received from Kentucky Power?”

“The longevity. The price of them. The energy efficiency. That's about it.”
“The short life span. And the low illumination. That's about it.”
“They used to be made in Kentucky and now they're made in China. | They didn’t last
that long either. | heard they are mercury-based and you have to be|careful when

you dispose of them. The politicians are asking for a 35% raise and jts making the
power company filthy rich. It's about making them rich. That's all.”

o
e .
THOROUGHBRED: 18

SEARCH GROUP
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Overall Satisfaction with Program

Likewise, overall satisfaction with Kentucky Power's CFL program is very high. Ninety-seven perce Nt expressed

satisfaction with the program, with over two-thirds (68%) saying they are “very satisfied”.

Satisfaction with CFL Program

Very Satisfied

97%

Satisfied

Of the two individyals who said they
were dissatisfied with the program,
one person complained that other

and another

Neither
Dissatisfied
vV I customers receivad more than the four
] ew ) 0% CFLs he received
Dissatisfied questioned why Kentucky Power would

No Answer ] 1%

Base: Those with one or more CFLs still in use (n=245)

ask for a rate increase if the CFL
distribution progrgm is trying to help
customers save ehergy and money.

=

o PN
THOROUGHRBRED: 17
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Verbatim Comments:
“Why were you dissatisfied with this program from Kentucky

“Because some of the peopie got eight, ten, twelve bulbs and [ only g
don’t understand the reasoning why.”

“The political reasons. If they passed out all of these light bulbs that
be energy efficient and if it's saving energy so much, why are they as
raise in Kentucky? No, that's it.”

Power?”

jot four and |

are supposed to
sking for a 35%

‘/"\———/—\ Ny
OROUGHBRED. 18

SEARCH GROUP
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Appendix — EE/DR Analytics Team Memlbers

The EE/DR Analyiics 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
FE/DR Coordinator
614-947-9176 cell
614-716-3365 phone
614-716-1414 fax

wmclaggeii@aep.com

Alan Graves

Supervisor Load Research

614-716-3316 phone
614-716-3388 fax
argraves@aep.com

Joseph Chambers

Load Research Analyst

614-716-3372 phone
614-716-3388 fox

idchambers@aep.com

EE and Consumer Programs

Fred “Donny” Nichols
Manager Consumer Programs

540-798-8605 cell
614-716-4013 phone
614-716-1605 fax
fdnichols@aep.com

Marketing

David Tabata
Manager Markefing
540-579-2264 cell
614-716-4004 phone
614-716-1605 fax

dwiabatg@aep.com

Kevin Vass

EE/DR Coordinator
614-271-1747 cell
614-716-1444 phone
614-716-1605 fax
kivass@aep.com

Paul Hrnicek
Marketing Analyst
614-716-2953 phone
614-716-1414 fax
pihrnicek@aep.com

Brad Berson
Marketing Analyst
614-716-2445 phone
614-716-1605 fax
bsberson@aep.com
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Executive Summary

The objective of the Kentucky Power Company’s (KPC) Energy Education for Students Program (EEFS) is
to promote the conservation and efficient use of eleciricity by encouraging the use of energy efficient
ENERGY STAR® CFLs in place of incandescent light bulbs. Qualified customers in fargeted schools
receive a package of four ENERGY STAR® CFLs along with energy education materiais. This report
provides the evaluation results for the 2009 and 2010 program years, and a prospective analysis for the
years 2012-2014.

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 2012-2014 with respect to KPC's winter
peak. For 2009 and 2010, the EEFS program disfributed 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.

Based on the results of the evaluation, the EEFS program was determined fo be cost-effective under the
two of the cost-benefit tests used in the California Standard Practice Manual and KPC should confinue
to utilize the program through the remainder of the current program life (2011). The prospective analysis
of the program for 2012-2014 predicts the program will be cost-effective; however, it is recommended
that KPC evaluate potential replacements for the EEFS program in their portfolio of energy efficiency

programs.

2009-201

0 Cost-Benefit Evaluation Results

efit Test

| Summer | WinierPeak
| PeakRatio |  Ratio

Program Administrator Cost (PACT) 2.00 1.79
Total Resource Cost {TRC) 2.28 2.04
Ratepayer Impact Measure (RIM) 0.50 0.44
Participant Cost (PCT) N/A N/A

2012-2014 Cost-Benefit Prospective Results

i Test T Winter

... | PeakRagtio
Program Administrator Cost (PACT) 1.28
Total Resource Cost (TRC) 1.65
Ratepayer Impact Measure (RIM) 0.47
Participant Cost (PCT) N/A
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Program Description

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
National Energy Education Development (NEED) Project was developed to implement an energy
education program at participating middle schools within the service ferrifory 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 Kenfucky Power’s godls.

The major goals of the program are to:

pa—

Provide education to students about energy, electricity, the environment and economics

)

Encourage the use of energy efficient lighting in the homes of students

w

)
)
) Reduce customer usage of electric energy
4)

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

Increase customer satisfaction and services

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 parficipating middle schools
and a package of four (4) ENERGY STAR® qudlified CFlLs to each seventh grade student af the
parficipating schools.  This allowed sfudents fo better understand fthe purpose and benefits of
implementing energy efficient CFLs in their home and to study the capabilities and direct savings of

CFlLs.

The lower wattage of CFLs versus the higher wattage of incandescent bulbs fo attain the same level of
lumens reduces energy consumption, which in-tum lowers the cusfomer’'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 about a factor of ten, thus reducing eguipment 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
vears, and can be overcome with additional education regarding the financial benefits of CFls.
Historically, CFLs were limited to specific home lighting applications, but improving CFL technology has
created more applications for the use of CFLs.

Despite the increased availability and applicability of CFLs, there are siill 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 fo students ot schools within ifs service teritory. Energy,
economics, and environmental issues are currently faught in schools 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 participating 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 Education 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 infroduced and described and each teacher received a

workshop manual containing a NEED Teacher Guide with educational materials on energy, electricity,

The environment and economics. Forthoseteochersurabte-toattend-erscheduleeworkshop-KRCstgif
scheduled o meeting with the teachers af the school fo introduce the Program and provide the
workshop manual with the educational maiterials. The teachers used the workshop manual as a
feaching guide to introduce the Program and provided the educational materials to their seventh
grade class. Each student was given o form fo be filled out by their parents and refurned to the teacher
to verify that the parent is a KPC customer. Upon receiving the completed forms from the students, KPC
personnel visited the school, collected the forms, and provided the four-packs of ENERGY STAR®
qualified CFLs to the teachers, 1o be given to the parficipating students. Providing the CFLs to the
students for installation in their homes allowed a hands-on application to study the capabilities and
benefits of CFLs.
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Process and Market Evaluation

Summary

KPC ufilized middie schools to administer the Program to deliver education materials and a four-pack of
ENERGY STAR® qualified CFLs to each qudlified customer. The EEFS promotions were reasonably
effective. All school superintendents gave supporf fo the program, but KPC staff indicated that
receiving principal support was more problematic. Once contacted, teachers were very receptive fo
the program. A teacher follow-up survey, conducted in May 2010, indicated that the NEED workshops
and the education materials provided were valuable fools for promofing and teaching energy
conservation measures fo both them and their studenis. The delivery mechanism was effective.
Partnering with NEED facilitated effective program delivery at a reasonable cost. Careful selection of

the schools involved ensured that program 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 fo be appropriately set. KPC reached the customer parficipafion goal in a

cost-effective manner that provided excellent customer satisfaction ratfings.

Promofional Effeciiveness

During the 2009 school year nineteen schools, exclusively within the KPC service territory, participated in
the EEFS program. KPC contacted the superintendent of each selected school district, described the
Program, obtained their approval fo implement the Program within their school distict, and then
contacted the individual school principals before making contact with the teachers. KPC staff mailed
invitations fo the selected teachers. During the 2010 school year twenty 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 2010
KPC further enhanced program promotion as they developed a presentation board that could be used
by clubs to increase energy efficiency awareness. Quarterly emails were also sent fo teachers to

promote the effectiveness of the program.

Delivery Mechanism

KPC staff coordinated the enrcliment of the participating schools and partnered with the Kentucky
National Energy Education Development (NEED) Project to implement the Program with seventh grade
students at participating schools within the KPC service teritory. NEED conducted teacher workshops
on a scheduled basis fo ensure that all participating schools were provided the same information

regarding the Program. Two workshops were scheduled in each area. Invitations were mailed to the
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teachers of each seventh grade class in each school. The Program was intfroduced 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 meetling with the teachers at the school fo infroduce the Program and provide the
workshop manual with the educational materials. The teachers used the workshop manual as a
teaching guide to infroduce the Program and provided the educational materials to their seventh
grade class. Each student was given a form {Appendix A, Exhibit 3) 1o be filled out by their parents and
returned to the teacher fo verify that the parent is a KPC customer. KPC personnel visited the school,
collected the forms, and provided the four-packs of ENERGY STAR® qudlified CFLs to the teachers o 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 STAR® qudlified CFLs, and potential energy

savings resulting in savings with their electric bill. The delivery mechanism was effective in that it utilized

existing nstiiutions 1o provide o tow=cost-mearns-of-distributing-CHsrost-SHs-wen
and, by reaching the youth, the program should enhance energy efficiency awareness in a group of

people who can take steps to implement energy efficiency for many years.

Teacher Satisfaction was reasonably high. 60% of the teachers responded fo the teacher’s follow-up
survey and all of those that responded indicated the NEED workshop and educational materials were
valuable tools for promoting and teaching energy conservation measures to both them and their
stfudents. Addifionally, the teachers indicated that their seventh grade students were receptive in
understanding the benefits of installing energy conservation measures in their home, such as CFlLs.
Federal government is also working fo enact guidelines for teaching energy educafion. Once

adopted, more schools will participate to meet the guidelines.

KPC staff indicated that NEED provided an effective program delivery, but possibly they could take on
more of the promotion and administrative work, although that would possibly increase the program

cost.

Product Awareness

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 nof previously used CFLs in their heme.

Free Riders 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
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by parficipants 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 pariicipants purchased
additional CFLs since parficipating 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 effecis were freated as zero.

3 .
Market Potential

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 ulilize 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 rcom and

master bedroom, respeciively. For all The Tocations i thehome it-carmbesoic-thot-three-te—six-tmes
more customers are still using incandescent bulbs for their main source of lighting. Therefore, there
confinues to be a significant market opportunity to promote energy efficient CFLs in the KPC service

territory.

Customer Satistaction

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 [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 unsatisfaciory
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 fo
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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Impact Evaluation

The e\guoﬁon began with an engineering estimate andlysis of the implementation datfa 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 magnifude of impacts in a
CFL program falls within the normal bill variability. Implementation data was ufilized to determine
frequencies of installed measures as well as many values needed fo calculate engineering estimates of

measure savings. For Net-To-Gross calculations, survey results provided a basis for net savings estimates.

In order o 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 missing account numbers, only 590 unique KPC

customers could be identified (2,360 bulbs). The reason for the large discrepancy is due to missing

account numbers. However, this is expecied m any program where armetsure s distributec-tomicdcte
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 idenftified (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 7th
graders. Because the program and pofential for energy savings is small, nothing should be done fo

remedy the lack of valid customers at this fime.

Once a vdalid set of customers was determined, the next step was 1o use the engineering estimate
algorithm for CFLs [Appendix — Impact Methods and Assumptions) to determine an average per-
parficipant energy, summer peck, and winfer peak savings value. To calculate annualized energy
savings, an average per-CFL savings must be determined based on the waltage 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 mulfiplied by the fotal 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-parficipant annuadlized 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
mulfiplied by one minus the free ridership percentage and one plus the spillover percentage. To
complete the savings calculation, fransmission and distiibution losses are accountfed 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
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2009 and 2010 Average Per-Participant Savings
Statisic kWh | kW Summer | kW Winter

Per-Participant Savings 222 0.054 0.033

For 2009, KPC had goals of providing 1,200 customers with CFLs and saving KPC customers 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 fotal program savings of 251 MWh of
energy savings, including fransmission and distribution losses, persistence, and free ridership. The net
annualized summer peak demand reductions were 61 kW and the net annudlized winter peak demand
reductions were 30 kW. KPC met 94% of the participant target, 113% of the energy target, 1,267% of the

summer demand target, and 28% of the winter demand farget.

For 2010, KPC had godls of providing 1,700 customers with CFLs and saving KPC customers 313 MWh, 17

kW in summer peak demand, and 156 kW winter peak demand savings. The program was able o

provide 1,547 participants with CFLS, and produce net annualized total program savings of 343 MWh of
energy savings, including fransmission and distribution losses, persistence, and free ridership. The net
annualized summer peak demand reductions were 83 kW and the net annualized winter peak demand
reductions were 42 kW. KPC met 91% of the participant target, 110% 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 1o 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, 111% 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 fotal energy savings and summer
demand savings were higher than expecied. However, the winter peak demand savings was much
lower. This was due to the participant survey resulfs showing the bulbs being on more than expected
during summer peak demand hours, and less than expected during winfer peak demand hours. There
are a multitude of reasons why the winter peak hour usage is low, though at this fime any opinion
tendered would be speculation without a more in depth survey from which to compare. The most likely
reason for the low usage is that between 7am and Yam students are not in the primary rooms listed
(living room, bedroom), but instead are in the bathroom or dining room. Installing bulbs in these
locations would likely increase the potential winter demand savings, but it would also likely lower the
annual energy savings due to the low utilization of bathrooms and dining rooms compared fo 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 fable are
the program goals, the ex-ante savings, and the ex-post savings. Ex-anfe savings are forecasted
savings as reported by the program staff during the program’s implemeniation. Ex-posf savings are

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

Impact Evaluation Results by Year

Category = | Goal | Ex-anfe _ Percenti of
2009
Parficipants 1,200 1,130 1,130 4%
Bulls 47800 #7570 4,520 4%
Energy (MWh) 221 208 251 113%
Summer Demand (kW) 5 5 61 1,267%
Winter Demand (kW) 110 104 30 28%
2010
Participants 1,700 1,547 1,547 1%
Bulbs 6,800 6,188 6,188 21%
Energy [MWh) 313 285 343 110%
Summer Demand (kW) 7 6 83 1,225%
Winter Demand (kW) 156 142 42 27%
Total
Participants 2,900 2,677 2,677 92%
Bulbs 11,600 10,708 10,708 92%
Energy (MWh) 534 493 594 11%
Summer Demand (kW) 12 11 144 1,242%
Winter Demand (kW) 267 246 72 27%
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Cost Effectiveness Evaluation

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 fests were used as
defined in the Cdlifornia Standard Practice Manual: Participant test (PCT), Ratepayer Impact Measure
test (RIM), Total Resource Cost fest (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 tofal 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 recenily 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

cenfributing fo 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 partficipant expendiiures 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 fotal program costs as filed were $17,184, of which $12,184 were listed as incenfives.
However, these costs do not include the unrecoverable administrative costs from KPC staff and AEPSC
staff. An estimafed $6,000 was included under administration fo account for unrecoverable costs,
bringing the total to $23,184 in actual costs related to the program. In 2010, the fotal filed program
costs were $22,019, of which $17,019 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 5-10% of the total program cost, the

ability to provide a robust analysis will be limited.

DSMore, an industry standard energy efficiency analysis software package, was utilized o perform the
cost-benefit analysis tests from the California Standard Practice Manual.  While costs as reported
conhtain only the costs recoverable under the KPC DSM rider, the cost-benefit analysis attempted to
account for ail costs related to program implementation and evaluation. Therefore an estimate of the
value of KPC and AEP Service Corporation (AEPSC) staff fime utilized to implement and evaluate the
program was added to the reported costs. The below fable shows the breakdown by category of the

costs used in the analysis.
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Program Costs by Year and Type

Year | Administration | Promotions | Incentives | Evaluation Total

2009 $6,000 $5,000 $12,184 %0 $23,184
2010 $10,562 $5,000 $17,019 $4,179 $36,760
2011 $0 $0 $0 $5,000 $5,000

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 winfer.

The results for the benefit/cost tests show that the program was cost-effective from Participant, Program

Adminisirator, and Tofal Resource perspectives, although each ratio underperformed compared 1o

projections in the program filing. The expected Total Resource Cost ratio was 8.09, Participant Cost rafio
was 2.39, Ratepayer Impact Measure ratio was 3.06, and Program Administrator Cost ratio was 30.28.
Contributing factors for this underperformance 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 fo the CFL, which justities a discount in

the future potential savings.

2009 and 2010 Summer Peok Cost Efferhveness AnonSIs

Summer Peak |  Ralio NPV | PV Benefils PV Cosls
Program Admlms’rro’ror Cos’r (PACT) 2.00 $ 62,000 $ 123,718 $ 61,718
Total Resource Cost (TRC) 2.28 $ 69,565 $ 123,718 $ 54,153
Ratepayer Impact Measure (RIM) 0.50 $ (125,251) $ 123,718 $ 248,969
Participant Cost (PCT) N/A $ 244,136 $ 244,136 $ -

2009 and 2010 Wlnfer Peak Cost Effechveness Ana/ys:s

Winter Peak ~ NPV PV Benefits PV Costs
Program Admmls‘rro‘ror Cos’r (PACT) 1.79 $ 48,941 $ HO 659 $ 61,718
Total Resource Cost (TRC) 2.04 $ 56,507 $ 110,659 $ 54,153
Ratepayer Impact Measure (RIM) 0.44 $ (138,309) $ 110, 659 $ 248,969

| Participant Cost (PCT) N/A $ 244,136 3 244 $ -
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Prospective Analysis

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 fechnology, increases in efliciency,
saturation of a measure in the market, reduction of market potential due o economic factors, or

changes in standards, codes, and baselines.

To prospectively analyze the EEFS program, results from the current evaluation were used as the sfarting
point for the cost-benefit analysis. Future savings values were discounted due fo increasing the free
ridership percent as a result of effects from the Energy Independence and Security Act of 2007. While

the reduction in savings could be atfributed o an increase in efficiency in the baseline fechnology, thus

reducing the per-bulb savings, 1 15 more fikely thatfuture porticiponts-witt simpty-rrot-heve-an-opporiunily
to purchase incandescent bulbs, thus an increase in free ridership. Currently, CFLs are ubiquitous af
most big-box retailers and home stores reducing the availability of incandescent bulbs. However, the
lower annudlized energy savings due to the lack of incandescent bulbs is offsef by an increase in the
cost of avoided energy in future years. There are also concerns about the delivery mechanism 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 fo receive free

CFLs is nof even available.
Due to the closeness of the 2009 and 2010 cost benefit analysis, only the winter peak cost benefit

analysis was run.  The resulfs of the prospective analysis show that continuation of the program into

2012-2014 is expected fo be cost effective.

2012-2014 Winter Peak Cost Effectiveness Analysis

WinterPeak Ratio | NPV | PVBenefils | PVCosis
Program Administrator Cost (PACT) 1.28 $ 37.969 $ 174,606 $ 136,638
Total Resource Cost {TRC) 1.65 $ 68,732 $ 174,606 $ 105875
Ratepayer Impact Measure (RIM) 0.47 $ (194,874) $ 174,606 $ 369,481
Participant Cost {PCT) N/A $ 203,517 $ 203,517 $ -
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Recommendartions

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.

1)

Results of the prospective analysis show that confinuation 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 fo 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 Porifolio. Potential options for improved measure savings would be to
subsfitute LEDs for CFLs, or include some weatherization measures as a kit.

Greater scrutiny should be applied to data collection and fracking. 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.

Future costs should be captured in a more organized and delineated manner. Each program
should have ifs own accounting area (project ID), separate from ofher KPC business.  Within
each project, there should be a consistent set of cost descriptions for each program to account
for ufility admin, implementation admin, materials, marketing, incentives, and evaluation.
On-going program management should be handled by KPC staff, including tracking of
cusfomer 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.

To increase teacher workshop participation, consideration should be given to providing an
additional incentive to the teachers related to their time requirements for aftending the
workshop.

An additional survey of the participants should be conducied fo determine the persistence of
the savings over the expected CFL life.

Education materials should be reexamined fo ensure that the bulbs are recommended to be

installed in an area to gain the maximum savings.
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Appendix - Impact Methods and
Assumptions
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 customer would save in the first year of the
measure installation, assuming the measure was installed on January 15t of that year. That savings was
applied for each year of the measure's life, with savings discounted after the EISA 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/insfalled the measure, to the completion of the measure's expected life. The calculated

measure s Used 1o detarming RetTtossSavings—Botronclysesspeakito-the-efficacy-ot-themeasure in
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 qudlified 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 upsiream markdowns. Assumptions
are based on a time of sale purchase, not as a retfrofit or direct install instaliation. 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 recommended to use this residential

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

Algorithms

W o =W e
kWh = Vs =V i) x (H x365)x (1+ IF)
1000
Wyw=W 0
kW = ( base IEPIGCG)XCFX(I*%‘ [F)

1000
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Terms

Term | Description
kWh Energy Savings.
kW Demand Savings.

Whase Wattage of bulb being

removed.
Wreplace Wattage of bulb being installed.
H Average Daily hours-of-use.
IF Interactive Factor.
CF Coincidence Facior.

Validation Rules

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 unfiil the date of

2009-2010).

The anarysistortheendofHthemeosure'sexpectecHife):
3. Measure must have been installed during the program'’s implementation period (for this program,

Assumpitions

_Assumpiion

Value

Program Start

Program End

Free Ridership

Spillover

Energy Losses (whole year)
Demand Losses (at peak)
Installation Ratio

Measure's expected life in
years

Average Daily Hours of Use
Days per year of Use

Energy Waste Heat Factor
Demand Waste Heat Factor
Summer Coincidence Factor
Winter Coincidence Factor

January 15, 2009
December 315, 2010
27%

0%

8.7%

10.8%

61.1%

b

4.5
351
1.07
1.21
0.29
0.27
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EISA Dlscoun‘rs

, Percen‘mge Ad us%men%s for Eﬁer Star L

fing with Base Watlage

_ 'WCIﬁS -LOW . <=0011 2012 2013 >=92014
0 100% 100% 100% 63%
16 100% 100% 62% 62%
21 oo 100% 63% 63% 63%

. age Adjust r Energ Star Lighting wﬂhoui Base Waitage .

~ WaltsHigh - 2012 2013 >= 2014
0 15 3.25 3.25 3.25 2.05
16 20 3.25 3.25 2.00 2.00
21 o 3.25 2.06 2.06 2.06
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Appendix — Exhibits
Exhibit 1 — Cover Sheet of Workshop Manual
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Exhibit 2 — Teacher's Guide (page 1)
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Exhibit 3 = Teacher’'s Guide (page 2)
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Exhibit 4 — Data Collection Form
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Appendix — Survey

Kentucky Power

‘f“\ Thoroughbred Research Group

e ] — \’-\\° 1941 Bishop Lane Suite 1017
"THOROUGHBRED:

Louisville, KY 40218
RESEARCH GRQUP

www.forinc.net
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Proiect Backaround

Kentucky Power implemented a program to distribute packages of compact fluorescent lights (CFLs) to residents of their

service area by distributing complimentary four-packs of CFLs through local schoois. In an effort to estimate the
effectiveness of the program and to better understand consumer behavior related to the distribuion, Kentucky Power
and AEP contracted with Thoroughbred Research Group to conduct a survey among residential customers who received
one or more of the four-pack CFLs for use in their homes.

Specific objectives of the research included:
» Document the extent to which the 4-pack CFLs are currently in use in homes
- Determine the types of bulbs the CFLs replaced and the wattage of bulbs replaced (if replacing incandescent bulbs)
» Measure the amount of fime the CFLs are in use
> |dentify where in the home the CFLs have been instailed

- Determine general ievels of satisfaction with the CFL distribution program

Research Methodology

This study consisted of a telephone survey of 121 Kentucky Power customers who had received one or more of the CFL
packs through the school outreach program. Kentucky Power supplied Thoroughbred Research with a list of participating
customer names and telephone numbers.

Interviews were gathered between May 17 and May 22, 2010. The questionnaire for this study was developed by the staff
of AEP and Kentucky Power. Surveys averaged approximately seven minutes to complete.

Representing a population of 507 unique customer househoids, this sample of 121 interviews prioduces results accurate
to within no more than plus or minus 6.5 percentage points at 90% confidence.

THIOROUGHBRED:

RESEARCH GQROUP
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Among the 121 respondents in this study, we asked each respondent to detail the expg
recent 4-pack of CFLs they received from Kentucky Power (in the event they received
package). With descriptions on a total of 484 CFLs (121 x 4), we found that:

o 331 of the CFLs are currently still in use in the home (68%)
o 76 were installed but are no longer in use (16%)
o 77 were never installed (16%)

Nearly eight out of ten participants reported having used the CFLs to replace one or mpre incandescent bulbs.

About 71% of the total CFLs distributed replaced an incandescent bulb, with an averag

rience with the most
more than one

e wattage of 65 walfs.

On average, the CFLs distributed through this program that are still in use are operatirjg 4.6 hours per day.

Two-thirds of the CFLs still in use are piaced in three areas of the home —a bedroom (27%), the kitchen (25%)

and the living room (23%).

About four in ten program participants said they had already installed CFLs in their hoine prior to receiving this

pack from Kentucky Power. These customers reported having had an average of 6.9 prior CFLs per

household.

About one in four (27%) said they did not have any CFLs prior to receiving them from Kentucky Power, but
had planned to do so; and 24% said they did not have any prior, but had since purchaped additional CFLs.

Satisfaction with the CFL bulbs received is very high among program participants -- 94
satisfaction with the bulbs they received.

% expressed

Recall of the educational materials included with the package of CFLs was only 46%. | Those who recall the

materials, however, were generally satisfied (92%).

\_,_\/—\-—_,/\ I
THOROU: GI—H%

RESEARCH GHOUP
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Number of CFLs Installed

Nearly three out of four customers reported having installed all of the CFLs they received from Keniucky Fower.

Only 4% reported they had not yet installed any of the CFLs.

Number of CFLs Installed

All Four

Three

Two

This equates to approximate

One

None

Not Sure

Base: All Respondents (n=121)

7% Average = 3.4 distributed to these customers.

' Of the 120 customers who prpvided an answer to
9% this question, a total of 407 CFLs were installed,
’ or an average of 3.4 per custpmer.

Iy 84% of the CFLs

N
3

—

— /-\, —
HOROUGHBRED.

RESEARCH GROUP
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Reasons for Not Installing All CFLs

The 31 respondents (about 26% of the total sample) who did not install all four of the CFLs they redeived were asked

why they had not used all four bulbs.

The dominant reason was not being able to find a place in the home to use all of the bulbs (mentionjed by 39%).
Another 10% of this group said they did not like the CFLs, and 10% also reported that one or morejof the CFLs they

received were broken.

Almost on in four (23%) said they do not know why they have not installed all of the CFLs they recgived.

Reasons for Not Installing All CFLs

39%

Could Not Find Did NotLike  One of More  Gave Them Did Not Fit Forgot Them Al Other Don't Know
a Place to Use Them Were Broken Away Reasons
Them Base: Those who did not install all four CFLs (n=31)
ﬁ"‘/N——/\\, >
THOROUGHBRED. 5

A

ESEARCH GROUP
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Number of CFLs Still in Use

Among those who originally installed at least one of the CFLS they received, half (50%) say all four
use in their homes. Only 5% reported none of the bulbs they had originally installed are still in use.

Number of CFLs Still in Use

This represents a total of 331 CH

« 8% of what was originally dist

= Average = 2.7

None

Not Sure

Base: Those who installed one or more CFLs (n=115)

CFLs are still in

Ls still being in use, or

- 81% of what was originally instTlled, and

ibuted

\/—-N/\ ~——
TH OROUG]—LB-R}

ESEARCH GARAOUPR
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=
i
e

Base: All respondents (n=121)

The results of this survey in
the CFLs Kentucky Power d

Use

licate that 68% of
istributed through its

school outreach program are currently being

used in customers’ homes.

Still in Use = 331

Installed, No Longer in Use/Not Sure if In Use =76

Never Installed/Not Sure if Instal

ed=77

s~ S
HIOROUGHBRED. 7

ESEARCH GROUP
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Reasons for CFLs No Longer in Use

The 33 respondents who reported that one or more of the CFLs they originally installed are no longgr in use in their
home, the primary reason is that the bulbs had burned out and no longer work (mentioned by 85% of this group).

Another 9% said they did not like the light the CFL produces, and 6% reported the bulbs were broken or never
worked at all.

Reasons for CFLs No Longer in Use

85%

9%

Burned Out/Did Not Last Did Not Like the Light Broken/Never Worked

Base: Those who installed one or more CFLs no longer in use (n=33)

v-/\—_—/_\ .
IF (QB\QUGL—Q% 8
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Type of Bulb Replaced

Nearly eight out of ten reported they used the CFLs they received from Kentucky Power to replace gn incandescent

light bulb in their home. Ten percent replaced another CFL in the home, and 7% said the bulbs they received did not
replace any previous bulbs in the home.

Type of Bulb Replaced

4%

Incandescent Bulb Another CFL Did Not Replace Any Don't Know
Bulb

Base: Those with one or more installed CFLs still in use (n=109)

}-”‘N/\ N
THIOROUGHBRED. 9

RESEARCH GROUP
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Wattage of Incandescent Bulbs Replaced

Those who used the CFLs they received from Kentucky Power to replace one or more incandescent bulbs in their

homes (86 of the 121 survey participants) were asked to detail the wattage of each bulb replaced. In total, these
respondents gave responses for 262 light bulbs.

Excluding “don’t know" responses, 51% of the CFLs replaced a 80-watt incandescent bulb, 30% replaced a 75-waitt
bulb and 9% replaced a 40-watt bulb.

Wattage of Incandescent Bulbs Replaced

Number Percent of Al Percent of Known
Responses Wattage

15 Watt 4 2% 2%
40 Watt 23 9% 9%
60 Watt 125 48% 51%
70 Wait 1 <0.5% <0.5%
75 Watt 73 28% 30%
80 Watt 2 1% 1%
100 Watt 17 6% 7%
Don't Know 17 6%

Total 262 100% 100%

Base: Those who replaced one or more incandescent bulbs with a CFL (n=86)

In total, thege 262 CFLs replaced a
65-watt incandescent bulb on

average.

The 262 bulbs detailed in the table
at the left represent 54% of the
total CFLs dlistributed, and 79% of
the total CHLs still in use.

=

THORCU GH]% 10

SEARCH GROUP

Page 34 of 44



Hours in Use

Respondents with one or more of the CFLs still in use in their home were aiso asked to how iong each bulb is
typically used each day in the home.

When aggregating the responses for all 331 CFLs described in this survey, the average daily use was 4.6 hours per
CFL still in use.

Hours CFLs Are in Use

More than 6 Hours

5-6 Hours
4 Hours
3 Hours |* .
. Average = 4.6
2 Hours | “' Hours
1 Hour
Not Sure ﬂ 1%
Base: Those with one or more CFLs still in use (n=109)
ﬁam% 11

AESEARCH GROUP
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Peak Hour Use

Of the 331 CFLs described in this study, 55 bulbs (or 17%) were reported to be in use during the morning peak
period of 7:00 AM through 9:00 AM

Respondents reported 112 bulbs (or 34%) in use for the afternoon peak time period of 3:00 PM thrqugh 5:00 PM.

Bulbs in Use During Peak Times

7 AM to 9 AM 3 PM to 5 PM

Base: Those with one or more CFLs still in use (n=109)

v-/—".—/\ .
THOROU G]—IBRE.D?TJ 12

RESEAACH GROUPR
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Placement of CFLs in Home

Of the 331 CFLs still in use, about two-quarters are used in three areas of the home — a bedroom (R7%), the kitchen
(25%) and the living room (23%).

Where in Home CFLs are Used

Bedroom 90 27% 27% <
Kitchen 82 25% 25% 75/
Living Room 76 23% 23% <
Bathroom 29 9% 9%
Family/TV Room 14 4% 4%
Entry Hall 14 4% 4%
Outside 9 3% 3%
Dining Room 6 2% 2%
Garage/Basement 5 3% 3%
Laundry Room 4 1% 1%
Home Office 1 <0.5%
Don' Know/No Answer 1 <0.5%

Total 331 100% 100%

Base: Those with one or more CFLs still in use (n=109)

THOROUGHBRED: 13

HAESEARCH GROUP
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Experience with Other CFLs in the Home

Fewer than half (41%) reported having had CFLs installed in their home prior to receiving the four-pack from
Kentucky Power. Of this group, the average number of previously installed CFLs in the home was 8.9 bulbs.

Other CFLs in the Home

Other CFLs in Home Prior to Receiving 4-Pack from

Kentucky Power 41%
Average Number of Previously Installed CFLs 6.9

No CFLs Prior to Receiving 4-Pack from Kentucky 59%

Power

» But were planning on getting CFLs 27%

» Have purchased additional CFLS since 24%

Base: Those with one or more CFLs still in use (n=109)

The remaining 58%
reported they did not have
any CFLs initheir home
prior to recejving some
from Kentucky Power.

A total of 27/% said they
were plannimg on buying
some, and 24% said they
have since hought
additional CFLs for their
home.

=T N
['HOROUGHBRED: 14

RIEESEARCH GROUP
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Satisfaction with CFLs Received

Satisfaction with the CFL distribution program among participants is very high. Ninety-five percent
satisfied with the CFLs they received from Kentucky Power, with 59% indicating they are “very safi

Satisfaction with CFLs from Kentucky Power

Very Satisfied
Satisfied
Neither }|1%

Dissatisfied 3%

Very
Dissatisfied

Base: Those with one or more CFLs still in use (n=109)

expressed being
sfied”.

95%

Of the four responde
dissatisfaction with
two complained abod
CFLs. Onedid notli
produced and anothe
for the bulb to light u

nts who expressed

the CFLs they received,
t the short life of the

ke the light the CFL

r noted it takes too jong

)

THOROU GHBRE\D 15

ESEARCH GROUP
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Verbatim Comments:
“Why were you dissatisfied with the CLFs you received from Kentucky Power?”

iH

“| don't like the light that they put out. They don’t put out that much light.
“The light takes too long to light up. That's it.”
“They didn’t last long enough and did not put out enough light. Thats it.”

“They say they have a life span of five years and they only lasted five or six months.
That's all.”

T
e \
IOROUGHI% 16

RESEARCH GROUP
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Overall Satisfaction with Educational Materials

Fewer than half of those surveys recalled educational materials that were included with the package of CFLs
received from their child’s school.

Among those who recall the materials, however, 92% expressed satisfaction. The remaining 8% were neutral.

Satisfaction with Educational Materials

Satisfied
Neither
Dissatisfied |0%

Very Dissatisfied |0%

No Answer Base: Those with one or more CFLs still in uge (n=109)

Those recalling educational materials (p=50)

T
I'HOROUGHBRED:. 17

RESEARCH GROUP
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Appendix -~ Teacher Questionnaire

Questionnaire Sample
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 o 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 feritory.

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 mark ( x ) one answer only for each question and retum your completed questionnaire

in this e-mail to Don Music of KPC.)

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 STAR® compact fluorescent
fights (CFLs)?

__100%__Yes

0% __No

0% | did not aftend

Page 42 of 44



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?

__100%_Yes

0%_ No

0%_ Not sure

3) How recepftive were your students in understanding the benefits of installing energy conservation measures in
their home, such as CFLs?2

___40%_ very receptive

___60%_somewhat receplive

____0%_notreceptive

4) Did you provide any materials from the NEED workshop manual to your students to take home with them?
__100%_ Yes

No

Please provide any other comments that you may have that would be helpful to KPC in promoting the

Energy Education For Students Program in the future.

No Commenis Provided

Questionnaire Results

Ten out of a fotal of fifteen tecachers responded to the questionnaire.
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Appendix — EE/DR Analytics Team Members

The EE/DR Analytics tfeam 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
EE/DR Coordinator
614-947-9176 cell
614-716-3365 phone
614-716-1414 fax

wmclaggeii@aep.com

Alan Graves

Supervisor Load Research

614-716-3316 phone
614-716-3388 fax
graraves@aep.com

Joseph Chambers
Load Research Analyst
614-716-3372 phone
614-716-3388 fax
idchambers@aep.com

EE and Consumer Programs

Fred “Donny” Nichols
Manager Consumer Programs

540-798-8605 cell
614-7156-4013 phone
614-716-1605 fax
fdnichols@aep.com

Marketing

David Tabata
Manager Marketing
540-579-2264 cell
614-716-4004 phone
614-716-1605 fax

dwidbata@aep.com

Kevin Vass

EE/DR Coordinator
614-271-1747 cell
614-716-1444 phone
614-716-1605 fax
kivass@gaep.com

Paul Himicek
Marketing Analyst
614-716-2953 phone
614-716-1414 fox
pihrnicek@aep.com

Brad Berson
Marketing Analyst
614-716-2445 phone
614-716-1605 fax
bsberson@aep.com
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Executive Summary

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 godls.

program years.

This report provides the cost-benefit evaluation results for the 2009 and 2010

Subsequent sections provide program resulis 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 2010 program years.

2009 and 2010 Summer Peak Cost Effectiveness Analysis — Program Portfolio

Summer Peak _ Ratio NPV | PVBenefits | PVCosts
Prograrm-Admin ..af.ufu. Cost ( AT 147 31,172,433 $3.481,143 $2.508.731
Total Resource Cost (TRC) 1.56 $1,318,387 $3,681,163 $2,362,776
Ratepayer Impact Measure (RIM) 0.47 -$4,112,043 $3,681,163 $7.793,207
Parficipant Cost (PCT) | 618 | $5916499 | $7.058,091 | $1,141,593
TRC with WAP [ 1.17 $539,181 $3,681,163 $3,141,983
PCT with WAP 6.84 $6,662,339 $7.803,931 $1,141,593
2009 and 20 IO Winter Peak Cosf Effechveness Analys:s Program Portfolio
Winter Peak | . ~ Ratio NPV PVBenefits | PVCosts
Program Admlmsfrc’for Cos‘r (PACT) 1.80 $2,008,459 $4.517,191 $2,508,731
Total Resource Cost {TRC) 1.91 $2,154,414 $4,517,191 $2,362,776
Ratepayer Impact Measure (RIM) 0.58 -$3,276,017 $4,517,191 $7.793.207
 Parficipant Cost (PCT) | 618 | $5916,499 | $7.058,091 | $1,141,593
TRC with WAP 1.44 $1,375,208 $4,517,191 $3,141,983
PCT with WAP 6.84 $6,662,339 $7.803,931 $1,141,593

2009 ond 20 IO Per PorfICIpanf and Tofol Savings by Program and Sub Group

. 'Sub Group

Per Pardicipant Savings |

KW Wmtet*:

MWh

~___ Total Program Savm s

KW Wlntétl;

':Pr‘o'grdm‘f . kWh, kW Summer kW Summer
COCFL 248 0.052 0.049 | 2,119 448 417
EEFS 222 0.054 0.033 594 144 72
HEHP Resistance 1,342 {0.140) 0.520 460 {48) 178
HEHP Replacement 1,698 {0.020) 0.590 | 1,233 (15) 428
MEF 651 {0.030) 0.240 | 1,304 {60) 480
MHHP 2,583 0.460 0760 | 1,015 181 299
MHNC 1,681 0.455 0.101 692 188 101
TEE All-Electric 1,962 0.280 0.510 | 1,187 169 309
TEE Non-All-Electric 873 0.220 0.140 120 30 19
Total Portfolio Savings | 8,724 1,037 2,303

Page 4 of 14




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 parficipant. 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 tfransmission, distribution, generation, and capacity valued at marginal costs
for the periods when there is a load reduction. The avoided supply costs shouid 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 eguipment not chosen by the program participant only in the case of a combination ufility 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 tfransfer 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 adminisfrator's overall fotal costs will decrease, although rates may

increase because the sales base over which revenue reguirements 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.

Progrtam | Ratio| NPV [PV Benefits | PV Costs |
COCFL 351 $259.299  $362,492  $103,194
EEFS 2.00 $62,000  $123718  $61.718
HEHP 131 $165856  $702,324  $536,468
MEF 0.62  -$274,063  $450,187  $724,250
MHHP 328  $470,444  $676,565  $206,121
MHNC 1.92  $225232  $470,462  $245,230
TEE w/ WAP
TEEW/OWAP | 1.42  $263665 3895415 . $631.750
Portfolio 1.47 "%T1,172,433 $3,681,164 57,508,731

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 fest at Winter Peak. For this test, Weatherization Assistance Program (WAP)
dollars do not apply.

[Program  [Ratio [ NPV | PV Benefits | PV Cosis
COCFL 3.47 $254,528 $357,722  $103,194
EEFS 1.79 $48,941 $110,659 $61,718
HEHP 227 $679.564 $1,216,032  $536,468
MEF 0.90 -$74,873 $649,377  $724,250
MHHP 3.72 $560.865 $766,986  $206,121
MHNC 1.67 $165,093 $410,323  $245,230
TEE w/ WAP

TEEw/O WAP | 1.59  $374,341 _$1006092 _ $631.750.
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 ufility's

cosfs.

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 externdlities (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 infuitively 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
fransmission, 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 costs, 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.

Program | Ratio| NPV | PV Benetits | PV Costs
COCFL 423 $276,697 $362,492 $85,795
EEFS 2.28 $69.565 $123,718 $54,153
HEHP 1.01 $4,779 $702,324 $697,545
MEF 080 -$114,192 $450,187  $564,379
MHHP 4.61 $529,875 $676,565  $146,690
MHNC 2.58 $287.998 $470,462 $182,444
TEE w/ WAP 0.63  -$515,541 $895,415  $1,410,957
TEEW/oOWAP .. 142 $263,665 . $895,415 __$631,750.
Portfolio w/ WAP 1.17 $539,181  $3,681,163 $3,141,983
Portfolio w/o WAP | 1.56 $1,318,387 $3,681,163 $2,362,776

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 TRC test at Winter Peak. For this test, Weatherization Assistance Program (WAP)

dollars apply.

Program > | NPV | PV Benefits | PV Costs
COCFL 417 $271,926 $357,722 $85.795
EEFS 2.04 $56,507 $110.659 $54,153
HEHP 1.74  $518,487 $1,216,032  $697.545
MEF 1.15 $84,998 $649,377  $564,379
MHHP 523  $620,296 $766,986  $146,690
MHNC 225  $227.859 $410,323  $182,464
TEE w/ WAP 0.71  -$404,865 $1,006,092 $1,410,957

TEEW/OWAP | 159 $374,341 $1,006092  $631.750.
Portfolio w/ WAP 1.44 $1,375208 $4,517,191 $3,141,983
Portfolio w/o WAP 1.91  $2,154,414  $4,517,191  $2,362,776
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Ratepayer Impact Measure Test (RIM)

Definition

The Ratepayer Impact Measure (RIM) test measures what happens fo 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, rafes 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
The-bensefits-calculated-in the RIM test are the savings from avoided supply costs. These avoided costs

include the reduction in fransmission, 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 reduction in fotal 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
substifution programs. Both the reductions in supply costs and the revenue increases should be

calculated 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 fo 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.

Program  [Ratio| NPV | PV Benefits [ PV Costs |
COCFL 0.53 -$319.814 $362,492 $682,306
EEFS 0.50 -$125,251 $123,718 $248,969
HEHP 0.37 -$1,176,820 $702.324 $1,879,144
MEF 0.32 -$970,509 $450,187 $1,420,696
MHHP 0.65 -$361,547 $676,565 $1,038,112
MHNC 0.61 -$304,310 $470,462 $774,772
TEE w/ WAP

TEEwW/oWAP | 0.51 - $853,792 . $895,415__ $1,749.,208
Portfotio OAF—FAH20453—$3-68 63— $F 793207

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.

[Program _ |Ratio | NPV | PV Benefits | PV Costs |

COCFL 0.52  -$324,585  $357.722  $682,306
EEFS 0.44  -$138,309  $110.659  $248,969
HEHP 0.65  -$663,113  $1,216,032 $1,879,144
MEF 0.46  -$771,319  $649.377 $1,420,696
MHHP 074  -$271,126  $766,986 $1,038,112
MHNC 0.53  -$364,449  $410323  $774,772
TEE w/ WAP

JEEw/Q WAP | 0.8 -$743,11¢ _ $1.006.092  $1.749.208
Portfolio 0.58 -$3,276,017 $4,517,191 $7,793,207
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Participant Cost Test (PCT)

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 ftheir decision to parficipate 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

bills), any incentive paid by the utility or other third parties, and any federal, state, or local tax credit

received. The reductions to the utility bill{s) should be calculated using the actual refail 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.

Program NPV | PV Benefits | PV Costs
COCFL $734,082 $734,082 $0
EEFS $244,136 $244,136 $0
HEHP 2.21 $962,272 $1,759,397  $797,126
MEF $1,274,458 $1,274,458 $0
MHHP 8.00 $1,042,743 $1,191,775  $149,032
MHNC 3.66 $519,667 $715,102  $195,435
TEE w/ WAP $1,884,981 $1,884,981 $0

JEEW/OWAP 1. $1.139.141  $1,139.141 30
Portfolio-wi-WaAP 6 84—F67662;339F780393 54593
Portfolio w/o WAP | 6.18 $5916,499 $7.058,091 $1,141,593

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.

Program | PV Benefits | PV Cosis
COCFL $734,082 $734,082 $0
EEFS $244,136 $244,136 $0
HEHP 2.21 $962,272  $1,759.397  $797.126
MEF $1,274,458 $1,274,458 $0
MHHP 8.00 $1,042,743 $1.191.,775 $149,032
MHNC 3.66 $519,667 $715,102  $195,435
TEE w/ WAP $1.884,981 $1,884,981 $0

TEEW/QWAP | $1,139,141  $1,139,141 30,
Portfolio w/ WAP 6.84  $6,662,339 $7,803,931 $1,141,593
Portfolio w/o WAP | 6.18 $5916,499 $7,058,092 $1,141,593
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Appendix - EE/DR Analytics Team Members

The EE/DR 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
EE/DR Coordinator Supervisor Load Research Conftractor
614-947-9176 cell 614-716-3316 phone 614-716-3372 phone
614-716-3365 phone 614-716-3388 fax 614-716-3388 fax
614-716-1414 faox argraves@aep.com jdchambers@aep.com

wmclaggett@aep.com

EE and Consumer Programs

Fred "Donny” Nichols Kevin Vass

Manager Consumer Programs  EE/DR Coordinator

540-798-8605 cell 614-271-1747 cell

614-716-4013 phone 614-716-1444 phone

614-716-1605 fax 614-716-1605 fax

fdnichols@aep.com kivass@aep.com

Marketing

David Tabata Paul Hrnicek Brad Berson
Manager Marketing Marketing Analyst Marketing Analyst
540-579-2264 cell 614-716-2953 phone 614-716-2445 phone
614-716-4004 phone 614-716-1414 fax 614-716-1605 fax
614-716-1605 fax pihrmicek@aep.com bsberson@aep.com

dwilabata@aep.com
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KENTUCKY POWER COMPANY Exhibit C
DERIVATION OF 3 SECTOR SURCHARGES FOR 3 YR
EXPERIMENT PAGE 1of |19
TOTAL YEARS YEAR 18 YEAR 16 YEAR 18
RESIDENTIAL SECTOR 1 thru 15 (2011) (2011) (2011 TOTAL
1st 3rd 4th
HALF QTR QTR
Q) 2) (3) _{4) (5)
1|CURRENT PERIOD AMOUNT TO BE RECOVERED $14,413,742 $1,175,415 $979,451 $985,916 $17,554,524
2|CUMULATIVE ( OVER)/UNDER COLLECTION 0 427,163 (488,221) 68,790 -
3118 MOS. RETROACTIVE(OVER)YUNDER ADJUSTMENT (41,824) 0 0 0 (41,824)
4|TOTAL TO BE RECOVERED 14,371,918 1,602,578 491,230 1,054,708 17,512,700
5|TOTAL AMOUNT RECOVERED 13,944,409 2,080,799 0 0 16,035,208
6|EXPECTED FUTURE RECOVERIES 0 0 422,440 561,601 984,041
7| TRANSFER PORTION OF BALANCE FROM INDUSTRIAL (9,833) Q 0 0 (9,833)
8| TRANSFER PORTION OF BALANCE FROM COMMERCIAL 9,487 0 0 0 9,487
91(OVER)/UNDER COLLECTION 7O BE REFUNDED $427,163 ($488,221) $68,790 $493,105 $493,105
10]AMOUNT TO BE RECOVERED $1,054,706
111ADJ. ESTIMATED SECTOR KWH - YEAR 18 545,788,500 636,014,500
SURCHARGE RANGE ( § PER KWH )
12 FLOOR (CARRYOVER) COL.5,L.2/COL. 5, L 11 0.000108
13|  MIDPOINT - proposed rale 0.000774 0.000883
14] CEILING (TOTAL COST) COL.5,1.4/COL. 5, L 11 0.001658
TOTAL YEARS YEAR 16 YEAR 16 YEAR 18
COMMERCIAL SECTOR 1thru 15 (2011) (2011) (2011) TOTAL
1st 3rd 4th
HALF QTR QTR
190 2 ©) 4 5
15 CURRENT PERIOD AMOUNT 7O BE RECOVERED $2,899,453 $8,524 $448,113 $791,472 $4,147,632
16| CUMULATIVE (OVER)/UNDER COLLECTION 0 (20,360) (80,683) 160,434 0
17118 MOS. RETROACTIVE(OVERYUNDER ADJUSTMENT 1,520 0 0 0 1,620
18/ TOTAL TO BE RECOVERED 2,900,973 (11,766) 367,430 951,808 4,149,152
19| TOTAL AMOUNT RECOVERED 2,908,568 68,917 0 0 2,977,485
20{EXPECTED FUTURE RECOVERIES 0 0 206,996 556,333 763,329
21| TRANSFER PORTION OF BALANCE FROM INDUSTRIAL (3,278) 0 0 0 (3,278)
22| TRANSFER BALANCE TO RESIDENTIAL (9,487) 8] 0 0 (9,487)
22{OVER)/UNDER COLLECTION TO BE REFUNDED ($20,360) ($80,683) $160,434 $395,573 $395,573
23|AMOUNT TO BE RECOVERED $951,906
24|ADJ. ESTIMATED SECTOR KWH ~ YEAR 16 370,960,800 361,020,800
SURCHARGE RANGE ($ PER KWH )
25 FLOOR (CARRYQVER) 0.000444
26]  MIDPOINT - proposed rate 0.000558 0.001541
27| CEILING (TOTAL COST) 0.002637|
TOTAL YEARS YEAR 16 YEAR 16 YEAR 16
INDUSTRIAL SECTOR 1thru 18 (2011) (2011) (2011) TOTAL
1st 3rd 4th
HALF QTR QTR
4] 2 (€)] 4 )]
28|CURRENT PERIOD AMOUNT TO BE RECOVERED $79,026 $0 $0 30 $78,026
291 CUMULATIVE (OVERY/UNDER COLLECTION 0 0 0 0 0
30118 MOS. RETROACTIVE(QVER)/UNDER ADJUSTMENT 0 0 0 0 0
31|TOTAL TO BE RECOVERED 78,026 Q Q 0 79,026
32| TOTAL AMOUNT RECOVERED 92,137 9] 0 0 92,137
33|EXPECTED FUTURE RECOVERIES 0 0 0 0 0
34| TRANSFER BALANCE TO RESIDENTIAL & COMMERCIAL 13,111 0 Q 0 13,111
35|(OVER)/UNDER COLLECTION TO BE REFUNDED $0 $0 $0 $0 $0
36]AMOUNT TO BE RECOVERED 50
37]ADJ. ESTIMATED SECTOR KWH - YEAR 16 770,250,600 834,463,000
SURCHARGE RANGE ($PER KWH ) o o
38 FLOOR (CARRYOVER) 0.000000]
39 MIDPOINT - 0.000000 0.000000
40|  CEILING (TOTAL COST) - proposed rate 0.000000




1996

}
KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 YR PROGRAM Page 2 of 19
YEAR 1 NEW CUMULATIVE | TOTAL ESTIMATED| TOTAL ACT. NET LOST TOTAL NET LYST] TOTAL NET* EFFICIENCY MAXIMIZING TOTAL EST.
PARTICIPANT | PARTICIPANT | PROGRAM COSTS PROGRAM REVIYR ENERGY SAVINGS | REVENUE LOST INCENTIVE INCENTIVE TOTAL " COSTS TO BE
{EX. C,
PROGRAM DESCRIPTIONS NUMBER NUMBER PER PARTICIPANT COSTS (KWH/PARTIC) KWH/YR {S/IKWH) REVENUES PG.18C) (5% of COSTS) INCENTIVE RECOVERED
[Wh) {2) {3} (4) {5) (6) (7)) (8) 8} (10) {1 {12)
. (1X(3) (2)%(5) (BX(T) (AX( 5%) (9+{10) (4y+(8)+(11)
RESIDENTIAL PROGRAMS -
Energy Fitness 852 148 $221.65 $122,351 2,690 398,120 $G.03 $12,397 $43177 $43,177 $177,925
Targeted Energy Efficiency - All Electric 223 101 $1,026.88 $228,994 5,570 562,570 $4.03 $17.513 $0 $11,450 511,450 | $257,957
- Non-All Electric 74 35 $372.19 $27 542 680 23,800 $4.03 $744 $719 5719 | $29,005
Compact Fluorescent Buib 269 73 $56.06 $15,081 62 4,526 $03.03 $140 $425 $425 $15,646
High - Efficiency Heat Pump - R ce Heat 539 216 $73.49 339,611 2,275 491,400 $4.03 $15,292 $10,634 $10,634 $65,537
- Non Resistance Heat 527 206 $61.31 $32,310 813 167,478 $4.03 35,215 $8,796 $8,796 $46,321
High - Efficiency Heal Pump - Mobile Home 356 158 $496.95 $176,914 2,160 341,280 $3.03 $10,617 $13,834 $13,834 $201,365
Mobile Home New Construction 70 22 $292.69 0 0 | $1,024 $1.024 $21,512
5 [ e Tl B st -
TOTAL RESIDENTIAL PROGRAMS 2,610 959 $61,918 $§77,585 $12,474 $90,059 $815,268
j ommmmme
i
COMMERCIAL PROGRAMS ; _
Smart Audit - Class 1 N 19 $1,258.51 $114,524 ¢ 0 $0 $5,726 $5,726 | $120,250
- Class 2 5 1 $1,875.40 $9,377 g Q $0 5469 $469 | $9,846
Smart Financing - Existing Building 1 0 $5,794.00 22,000 0 $0.04 $0 $506 5506 $6,300
Smart Financing - New Building 0 0 30,600 0 $0.04 $0 $0 $0 $0
TOTAL COMMERCIAL PROGRAMS 97 20 ] 0 30 $506 $6,195 $6,701 |
: = |
|
;
INDUSTRIAL PROGRAMS -
(w/Est. Opt-Outs Removed)
Smart Audit - Class 1 15 1 $149.40 0 9] 30 $112 $112 $2,353
Smarl Audit - Class 2 2 4 $8,980.00 0 g 30 5898 $898 18,858 |
Smart Financing - General 0 [¢] 28,200 4] $D.04 $0 | $0 $196 $196 $4.115
Smart Financing - Compressed Air System 0 0 164,800 0 $D.03 30 30 $0 %0 $0
TOTAL INDUSTRIAL PROGRAMS 17 2 ] 0 30 $0 51,206 51,206 525,326
| = . "=
TOTAL COMPANY 2,724 981 1,988,174 $681,918 $78,091 $19,875 ]

Lost révenue and efficiency incentives are based on mitial vaiues per the settlemen

t agreement.
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YEAR 2 ( 1stHALF) #_,,—.—»J _ NEW |_CUMULATIVE | [ TOTAL ESTIMATED L&Iﬁ\%iw_’zw NET LDST Lﬁwwiwﬁ S TOTAL Ef ALEST.
*WXMW@M‘ REV/B MOS_| ENERGY SAVINGS | REVE UE\__,LQEL,W’L INCENTIVE _,_I_NQE'\ELI TOTAL™ {_COSTSTOBE
i | | ! ! OoExS | !
PROGRAM DESCRIPTIONS 1 NUMBER i NUMBER \PER PARTICIPANT | COSTS ngWH/PARTICH KWH/6 MOS | (sMH) k REVENUES | BGABC) | (8% of COSTS) | INCENTIVE | R RECOVERED
T (1 | (2) (3) ! (4) i (5) | &) | 7 ! 8) ! 9 Goy l oy I ) -
- | ’ z T ORG I oxE___ | G - AN %) o) R G
RESIDENTIAL PROGRAMS | | i 1 % ! i ! [ :
Energy Fitness t 273| 8511 $260.68 | §71,167 | 1,345] 875505, %0.03 | $27,266 521,354 | nia| §21,354 | TT$119.787_
Targeted Energy Efficiency - All Electric ] 118?: 279} $818.97 | 396,638 | T 5p.03 $24 188 | $0 | 54,832 | 54,832 ¢ 125,658
“Non-All Eleciric § T gsl $68.23 | $2,294 | 03 | 5 7 | $252 | $3,481_
_ ¥ \ _ N R ] . 1 _ L -
Compact Fluorescent Bulb ] 0} 268 ! $0 | $258
O i I i i i
[ M_—JJW_JMM S
ngh Efficiency Heat Pump - Resistance Heat | 123} 590! $2.58 | 3317 $23.839 |
- - Non Resistance Heat ‘. 124 581] $2.56 | $318 | 59,752
: | | i ] ! B
i 109} 403 §157.87 | $17,208 | 534,984
1 |

COMMERCIAL PROGPAMS
Smart Audit - Class 1

-Class 2
Smaﬂ Financing - Existing Bulldlng
‘Smart Financing - New Building

:’?&K{'ﬁiﬁﬁe‘ﬁém AL PROGRAMS

TNDUSTRIAL TRIAL PROGRAMS -
(wiEst. Opt-Outs Suts Removed) ]

Smart Audit - Class 1

Smart Audit - Class 2 [

Smart Financing - General

Smart Fi Financing - Cof Compressed Air System

— o TAL INDUSTRIAL PROG U PROGRAMS
,MM

i
i
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KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 YR PROGRAM PAGE 3B of 19
YEAR 2 (3rd QTR ) NEW CUMULATIVE | TOTAL ESTIMATED| TOTAL ACT. NETLOST TOTAL NET LOST] TOTAL NET* EFFICIENCY MAXIMIZING TOTALEST.
PARTICIPANT | PARTICIPANT | PROGRAM COSTS PROGRAM REV/IQTR ENERGY SAVINGS | REVENUE LOST INCENTIVE INCENTIVE TOTAL " COSTS TO BE
(EX.C,
PROGRAM DESCRIPTIONS NUMBER NUMBER PER PARTICIPANT COsTs (KWH/PARTIC) KWH/QTR (S/KIWH) REVENUES PG.18C) {5% of COSTS) INCENTIVE RECOVERED
€] (2) (3) (4) (5) (&) ¢4} 8 [C)] (10) an (12)
(OX(3) (2)X(5) (BIX(7) (4)X(5%) E)y+(10) (4)+{8)+{(11)
RESIDENTIAL PROGRAMS
Energy Fitness 257 957 $184.99 $47,542 341 326,337 $0.03 $10,156 $5.340 nia $5,340 $63,038
Targeted Energy Efficiency - All Electric 51 369 $1,090.08 $55,594 1,392 513,648 0.03 $15,880 $0 $2,780 52,780 574,354
- Non-Ali Electric 15 108 $193.33 $2,900 170 18,360 $0.03 $574 $25 nfa $25 $3,499
Compact Fluorescent Bulb 4] 269 nia 30 16 4,304 0.03 $133 $0 $0 $0 $133
High - Efficiency Heat Pump - Resistance Heat 109 717 $55.05 $6,000 547 392,199 0.03 $12,213 $787 n/a 5787 $19,000
- Non Resistance Heat 84 895 $66.18 $5,559 221 153,585 0.03 $4,786 $2,445 nla $2,445 $12,790
High - Efficiency Heat Pump - Mobile Home 7 509 $689.62 $53,101 625 318,125 0.03 $9,894 $2,503 n/a $2,503 $65,498
Mobile Home New Construction Q 82 nia $6,092 0 ] $0 $305 $305 $6,397
TOTAL RESIDENTIAL PROGRAMS 583 3,706 $176,788 1,726,568 $53,736 $11,100 $3,085
COMMERCIAL PROGRAMS _
Smart Audit - Class 1 98 383 $413.13 $40,487 Y 0 30 $2,024 $2,024 $42,511
- Class 2 5 19 $2,705.00 $13,528 5] 5] $0 $678 $676 514,201
Smart Financing - Existing Building 2 2 $3,067.00 $6,134 11,100 22,200 0.04 $940 $1.627 nia $1,627 $8,701
Smart Financing - New Building 0 1 nia 30 7,650 7,650 0.04 $327 $0 $0 30 $327
TOTAL COMMERCIAL PROGRAMS 105 405 $60,146 29,850 $1,267 31,627 $2,700 $4,327 $65,740
INDUSTRIAL PROGRAMS -
{wi/Est. Opt-Outs Removed)
Smart Audit - Class 1 3 28 $666.00 0 Q $0 $100 $100 $2,098
Smart Audit - Class 2 Q 3 n/a Q 9] $0 $0 9 %0
Smart Financing - General 0 Q n/a 14,625 0 50.04 $0 $0 nfa $0 $4,785
Smart Financing - Compressed Air System 0 0 41,200 0 50.04 30 $0 $0 $0 i
TOTAL INDUSTRIAL PROGRAMS 3 29 o} $0 $0 $100 $100 36,883
TOTAL COMPANY 701 4,140 1,756,418 $55,003 $12,727 $5,885 518,612 $317,332
I
* Lost revenue and efficiency incentives are based on prospective values.
i
i
i —
i
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KENTUCKY POWER . COMPANY ; Exhibit C |
ESTIMATED SECTOR SURCHARGES FOR 3 YR PROGRAM PAGE 3Cof 119 ]
I
YEAR 2 (4th QTR } CUMULATIVE | TOTAL ESTIMATED NET UOST| TOTAL NET * EFFICIENCY MAXIMIZING | TOTAL ESTf:
PARTICIPANT | PROGRAM COSTS ENERGY SAVINGS REVENUE LOST INCENTIVE INCENTIVE TOTAL " COSTS TO BE
{EX. C,
PROGRAM DESCRIPTIONS | NUMBER PER PARTICIPANT (S/KUVH) REVENUES PG.18C) (5% of COSTS) INCENTIVE RECOVERED
! @ (8] {9} (10} h ! (12}
o i BX(7) (4)X( 5%) (9)+10) (A+@(11)
RESIDENTIAL PROGRAMS | -
Energy Fitness 432 0.03 $13,658 $8,977 n/a $8,977 $134,750
Targeted Energy Efficiency - All Electrnc 124 .03 $19,198 $0 $5,730 35, LO.&,. $139,523 |
- Non-All Electric 78 $0.03 $775 $129 nia B 8,081
Compact Fluorescent Bulb 0} #0.03 5141 0 0 50 3141
High - Efficiency Heat Pump - Resistance Heat §0.03 314,019 $801 nla $8071 | $26,686_
- Non Resistance Heat 102 510 03 $5,385 $2,969 nia $2,969 $22,859
! ; |
High - Efficiency Heat Pump - Mobile Home 50 90.03 $10,882 $1,625 nla $1,625 $32,942
Mobile Home New Construction 0 {$37) ($37) (3788)]
TOTAL RESIDENTIAL PROGRAMS 897 564,158 | $14,501 $5,693 $20,194 $365,096
COMMERCIAL PROGRAMS .
Smart Audit - Class 1 $0 $820
-Class 2 $0 $2,840
Sraart Financing - Existing Building 9 0.04 $3,761 $7,320 nia
Smart Financing - New Buiiding 0 | 0.04 3327 30 nla
]
[— — ] -
TOTAL COMMERCIAL PROGRAMS | $4,088 $7,320 $3,660
[
i i o
e e e e st " SIS
INDUSTRIAL PROGRAMS - _
(w/Est. Opt-Outs Removed)
Smart Audit - Class 1 18 37 $0 $472
Smart Audit - Class 2 0 3 50 $55 |
Smart Financing - General 0 0 [50.04 $0 $0 nia
Smart Financing - Compressed Air System 0 0 150.04 $0 $0 $0
T {OTAL INDUSTRIAL PROGRAMS 18 [ 50 §0
TOTAL COMPANY 1,016 68,246 321,821 | 59,880 $31,701 $495,766
! i -
~ Lost revenue and efficiency ncentives are based on prospective values. o
T
| _ T -
| | ] .
[ [ i
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KENTUCKY POWER COMPANY Exhibit C
ESTIVIATED SECTOR SURCHARGES FOR 3 YEAR PROGRAM PAGE 4Aof |19
T
YEAR 3{ 1st HALF ) NEW CUMULATIVE | TOTAL ESTIMATED| TOTAL ACT. NET LOST TOTAL NET HOST| TOTAL NET * EFFICIENCY MAXIMIZING
PARTICIPANT | PARTICIPANT | PROGRAM COSTS PROGRAM REV/6 MOS | ENERGY SAVINGS | REVENUE LOST INCENTIVE INCENTIVE TOTAL - COSTSTO BE
(EX. C,
PROGRAM DESCRIPTIONS I NUMBER NUMBER PER PARTICIPANT COSTS (KWH/PARTIC) KWH/B MOS ($/K\VH) REVENUES PG.18C) (5% of COSTS) INCENTIVE RECQVERED
" ©)] 2 3 4) (5) &) {7 (8) (9) (16) (1) 12y
(1X(3) (2)X(5) BX(7) (4)X( 5%) (910} @y+B)+(11)
RESIDENTIAL PROGRAMS o
Energy Fitness 544 1,768 $184.44 $100,334 682 1,205,776 %0.03 $37,524 $11,304 nfa $11,304 $149,162
Targeted Energy Efficiency - All Electric 122 565 $1,132.92 $138,216 2,784 1,572,960 .03 $48,935 $0 $6,911 $6,911 $194,062
- Non-All Electric ! 24 203 §112.92 $2,710 340 69,020 $0.03 $2,156 $40 nia $40 $4,906
Compact Fluorescent Bulb 0 269 50,00 30 32 8,508 .03 $266 30 50 80 5266
High - Efficiency Heat Pump - Resistance Heat 21 887 $70.10 $1,472 1,094 970,378 §0.03 $30,218 $152 n/a $152 $31 .8—{2:'
- Non Resistance Heat 26 848 $70.00 $1,820 442 374,816 $0.03 $11,679 $757 ofal $757 $14,256
High - Efficiency Heat Pump - Mobile Home 66 816 $535.30 $35,330 1,250 770,000 §0.03 $23,947 $2,145 nia $2,145 %14’:2?
Mobile Home New Construction 0 82 nfa $0 0 0 nfa $0 50 $0 3
TOTAL RESIDENTIAL PROGRAMS 803 5,238 $279,882 4,971,558 $154,725 $14,398 $6,911 521,308
COMMERCIAL PROGRAMS T
Smart Audit - Class 1 ! 204 597 $194.13 $39,602 0 0 n/a 80 $1,980 $1,980 $41,582
-Class 2 28 60 $1,600.00 $44,800 ¢] o] nla 30 $2,240 $2,240 $47,040
Smart Financing - Existing Building 8 16 $5,581.50 $44,652 22,200 355,200 40.04 $15,043 $6,506 n/a $6,508 $66,201 |
Smart Financing - New Building 1 1 $4,564.00 $4.564 15,300 15,300 40.04 $654 $29 $0 $29
TOTAL COMMERCIAL PROGRAMS 241 674 370,500 $15,697 $6,535 $4,220 $10,755 |
INDUSTRIAL PROGRAMS - -
) (w/Est. Opt-Outs Removed) X
Smart Audit - Class 1 12 51 $246.08 $2,953 0 o] nla $0 $148 $148
Smart Audit - Class 2 1 3 $1,800.00 $1,800 9] 0 n/a 30 $90 $90
Smart Financing - General 0 0 $0.00 $1,338 29,250 0 0.04 $0 $0 $67 §67
Smart Financing - Compressed Air System 0 0 $0.00 $0 82,400 Q 0.04 30 30 $0 $0
TOTAL INDUSTRIAL PROGRAMS 13 54 $6,091 0 $0 50 $305 $305
TOTAL COMPANY 1,067 5,966 $419,591 5,342,058 $170,422 $20,933 $11,436 $32,369
= Lost revenue and efficiency incentives are based on prospective values. : ‘/:
!
! —
; —
!
|
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KENTUCKY POWER COMPANY | Exhibit C -
ESTIMATED SECTOR SURCHARGES FOR 3 YEAR PROGRAM PAGE 4Bof 119
H
YEAR 3(2nd HALF ) NEW CUMULATIVE | TOTAL ESTIMATED | TOTAL ACT. NET LOST TOTAL NET LO9T| TOTAL NET* EFFICIENCY MAXIMIZING TOTALEST.
BPARTICIPANT | PARTICIPANT | PROGRAM COSTS | PROGRAM REV/6 MOS_| ENERGY SAVINGS | REVENUE LOST INCENTIVE INCENTIVE TOTAL * COSTS TOBE _
(EX.C,
PROGRAN DESCRIPTIONS NUMBER NUMBER PER PARTICIPANT COSTS (KWH/PARTIC) KWH/G MOS (SIKWH, REVENUES PG.18C) (5% of COSTS) INCENTIVE RECOVERED
4] 2) 3 (4) (5) 8 (7) (8) 9 (10 (11) (12)
| (HXE3) (21X(5) ‘XM (AX( 5%) (9)+(10) L@@
RESIDENTIAL PROGRAMS | ! ! .
Energy Filness 448 2277 $301.30 $134,982 682 1,552,914 50.03 548,327 $9,309 50 59,300 ! $192,618 |
Targeted Enerqgy Efiiciency - Al Electric 131 697 $1,187.51 $155,584 2,784 1,940,448 $0.03 $60,367 S0 $7,778 $7,778 5223,709
~ Non-All Electric 42 238 $139.62 55,864 340 80,920 50.43 $2,528 570 50 570 58,462
Compact Fluorescent Bulb ] 0 269 $0.00 50 | 32 8,608 50.43 5266 50 S0 50 $266
: !
High - Efficiency Heat Pump - Resistance Heat : 108 940 $147.45 $16,925 1,094 1,028,360 50.43 532,023 5780 ) $780 ! 548,728
_Non Resistance Heat 64 894 $72.27 $4,625 442 395,148 50.43 $12,313 $1.863 50 51,863 | 518,801
|
High - Efficiency Heat Pump - Mablle Home 173 764 $514.50 589,009 1,250 955,000 $0.43 $29.701 55623 30 §5,623 $124,333
iiobile Home New Construction i 33 11 $549.45 $18,132 0 0 I£] $0 $907 5907 319,05
TOTAL RESIDENTIAL PROGRAMS 999 6,030 ! $17,645 58,685 $26,330 | $635,956
COMMERCIAL PROGRAMS B
Smart Audit - Class 1 178 795 5534.85 595,203 0 0 /a 50 54,760 54,760 599,963
-Class 2 9 73 $2,800.00 525,200 0 0 /a 50 51,260 51,260 526,460
Smart Financing - Existing Building 29 32 $1,878.86 554,487 22,200 710,400 $0.04 $30,085 523,585 50 523,585 $108,157 |
Srman Financing - New Building 5 6 $1,529.20 57,646 15,300! 91,800 50.04 $3,926 $144 30 5144 511,716
TOTAL COMMERCIAL PROGRAMS 221 906 56,020 529,749 $246,296 |
INDUSTRIAL PROGRAMS - :
{wiEst. Opt-Outs Removed) : e
Smart Audit - Class 1 3 59 $852.33 $2,557 [} 9 hia 50 5128 5128 $2,685
Smart Audit - Class 2 Q 4 $0.00 $0 a *] hia 50 $0 30 S0
Smart Financing - General 1 3 $0.00 52,430 29,250 0 $0.04 50 5383 50 5383 52,813
Smart Financing - Compressed Air System 0 0 $0.00 30 82,400 Q $0.04 $0 50 50 50 50
TOTAL INDUSTRIAL PROGRAMS ‘ 4 63 $383 5128 $511 $5,498
TOTAL COMPANY 1,224 7,058 $219,53 541,757 514,833 $56,590 $867,750 |

~Lost revenue and efficiency ;ncentives are based on prospective values, i —

i i
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KENTUCKY POWER COMPANY ! Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 YEAR PROGRAM PAGES5Aof {18
YEAR 4 ( 1st HALF ) NEW CUMULATIVE| TOTAL ESTIMATED| TOTAL ACT. TOTAL T LOST|TOTAL NET *|  EFFICIENCY MAXIMIZING o TOTAL EST.
PARTICIPANT|PARTICIPANT| PROGRAM COSTS PROGRAM ENERGY SAVINGS VENUE LOST INCENTIVE INCENTIVE TOTAL * COSTS TO BE
(EX. C,
PROGRAM DESCRIPTIONS NUMBER NUMBER ** | PER PARTICIPANT COSTS KWH/HALF /KWH) | REVENUES PG.18C) (5% of COSTS) INCENTIVE RECOVERED
(4} (2) (3 4) (&) )} 8) () (19 (in (12)
- {(HX(3) (2)X(5) BX(MN (X( 5%) (9)+(10) A+@+(11)
RESIDENTIAL PROGRAMS _
Energy Fitness 306 2,694 $312.58 $95,650 1,904,658 $0.03 $59,273 $10,370 50 $10,370 $165,293
IgrQEKEd Energy Efficiency - All Eleciric 75 773 $1,907.41 $143,056 486,990 $0.03 $15.150 $0 $7,153 $7.1563 $165,359
- Non-All Electric 12 249 $112.00 51,344 76,194 $0.03 $2,380 $60 50 360 $3,784
Compact Fluorescent Bulb 0 269 $0.00 $0 8,339 $0.03 $258 30 $0 $0 $258
High - Efficiency Heat Pump - Resistance Heat 89 1,002 $273.74 $27,100 1,202,400 $0.03 $37.443 $4,375 $0 $4,375 $68,918
o - Non Resistance Heat 2 853 $50.00 $100 377,026 $0.03 $11,748 $0 $5 85 $11,853
High - Efficiency Heat Pump - Mahile Home 101 826 $545.99 $55,145 1,218,350 $0.03 $37.,891 $8,505 50 $8,505 $101,541
Mobile Home New Construction *** 98 45 $587.20 $57,546 79,020 $0.03 $2,458 $4,353 $0 $4,353 $64,357
TOTAL RESIDENTIAL PROGRAMS | 693 6,711 $379,941 5,352,977 $166,601 $27,663 $7,158 $34,821 $581,363
! P [ E—— [
|
COMMERCIAL PROGRAMS -
Smart Audit - Class 1 186 964 $204.71 $38,076 0 nia $0 $1,804 $1,904 $39,980
-~ - Class 2 16 87 $2,705.00 $43,280 0 n/a $0 $2,164 $2,164 $45,444
Smart Financing - Existing Building 5] 51 $5,109.67 $30,658 677,382 $0.04 $28,687 $1,395 $0 $1,395 $60,740
Smart Financing - New Building 3 9 $0.00 $2,350 126,909 $0.04 $5,428 $787 $0 3787 $8,565
TOTAL COMMERCIAL PROGRAMS 211 1,111 804,291 $34,115 $2,182 $4,068 $6.250 | $154,729
INDUSTRIAL PROGRAMS -
(w/Est. Opt-Outs Removed)
Smart Audit - Class 1 0 60 $0.00 $0 0 0 nia 50 $0 $0
Smart Audit - Class 2 0 4 $0.00 $0 0 0 nfa 30 $0 30
Smart Financing - General 0 1 $0.00 $0 0 0 $0.04 $0 30 $0 $0
Smart Financing - Compressed Air System 0 0 $0.00 $0 0 0 $0.04 $0 $0 $0 $0
TOTAL INDUSTRIAL PROGRAMS 0 65 50 ! 0 50 $0 50 ¢ $0
TOTAL COMPANY 904 7,920 $494,305 6,215,216 $200,716 $29,845 $11,226 $736,002
B e R
* _Lost revenue and efficiency incentives are based on prospective values.
“ Curulative participants inciude a reduction for the cumulative participants as of 06/30/96.
*** Participants since 09/01/98.
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KENTUCKY POWER COMPANY ! Exhibit C ;
ESTIMATED SECTOR SURCHARGES FOR 3 YEAR PROGRAM | PAGE 5Bof 119
[ :
!
YEAR 4 ( 2nd HALF ) NEW CUMULATIVE | TOTAL ESTIMATED | TOTAL ACT. NET LOST TOTAL NET LOST| TOTAL NET* EFFICIENCY MAXIMIZING TOTAL EST.
PARTICIPANT | PARTICIPANT | PROGRAM COSTS | PROGRAM REV/HALF ENERGY SAVINGS | REVENUE LOST INCENTIVE INCENTIVE TOTAL * COSTS TO BE
(EX. C,
PROGRAM DESCRIPTIONS NUMBER NUMBER ™ PER PARTICIPANT COSTS (KWH/PARTIC) KWH/HALF (SIKIWH) REVENUES PG.18C) (5% of COSTS) INCENTIVE RECOVERED
40} : 2) (3) 4y (5) 8) ¢h] (8) 9) {10} an (12)
(X3} (2)X(5) (BX(7) (4 5%) (9)+(10) (4)+(8)+{11)
RESIDENTIAL PROGRAMS
Energy Fitness 0 2,519 $0.00 35972 707 1,780,833 0.03 $55,423 $0 $0 30 $56,395
Targeted Energy Efficiency - All Electric 66 700 $1,222.76 $80,702 630 441,000 0.03 $13,720 $0 $4,035 $4,035 ; $98,457
- Non-All Electric 8 220 $67.50 $540 306 67,320 0.03 $2,103 $40 $0 $40 | $2,683
Compact Fluorescent Bulb G 123 $0.00 30 31 3,813 0.03 $118 50 50 $0 $118
High - Efficiency Heat Pump - Resistance Heat 140 810 $211.14 $29,560 1,200 972,000 0.03 $30,268 $6,187 $0 $6,187 $66,015
- Non Resistance Heat 0 593 $0.00 50 447 265,071 0.03 $8,260 $0 30 30 58,260
i i R
High - Efficiency Heat Pump - Mobile Home 134 738 $539.07 $72,236 1475 1,090,025 0.03 $33,800 $11,284 $Q 511,284 | $117,420
Mobile Home New Construction *** 123 196 $581.42 $71,515 1,755 343,980 0.03 $10,698 $5,464 30 85,464 $87,677
" TOTAL RESIDENTIAL PROGRAMS 471 5,900 $255,525 4,964,142 $154,490 $22,975 $4,035 $27,010 $437,025
|
@OMMERCIAL PROGRAMS )
Smart Audit - Class 1 188 1,129 $356.11 $66,948 0 9] nfa $0 $3,347 $3,347 $70,295
-Class 2 21 103 $2,705.00 $56,805 0 0 nia 30 $2,840 $2,840 $59,645
Smart Financing - Existing Building 25 66 $2,726.04 $68,151 13,282 876,612 0.04 $37,125 $5,814 $0 §5,814 $111,090
Smart Financing - New Building 8 13 $3,087.00 $24,696 14,101 183,313 £0.04 $7,840 $2,089 $0 $2,099 $34,635
TOTAL COMMERCIAL PROGRAMS 242 1,311 $216,600 1,059,925 544,965 $7,913 $6,187 $14,100 $275,665
INDUSTRIAL PROGRAMS -
. (w/Est. Opt-Outs Removed)
Smart Audit - Class 1 0 57 $0.00 30 0 0 n/a $0 $0 $0 30 |
Smart Audit - Class 2 0 4 $0.00 $0 0 0 nfa $0 $0 $0 $0
Smart Financing - General 0 1 $0.00 $0 0 0 50.04 $0 $0 $0 %0 $0
Smart Financing - Compressed Air System o] Q $0.00 $0 o] Q0 50.04 30 30 $0 $0 30
TOTAL INDUSTRIAL PROGRAMS 4] 62 $0 0 30 $0 $0 30 S0
TOTAL COMPANY 713 7,273 $472,125 6,024,067 $199,455 $30,888 $10,222 $41,110 $712,690
*Lost revenue and efficiency ncentives are based on prospective values. -
= Cumulative participants include a reduction for the cumulative participants as of 12/31/96. 1
** Participants since 09/01/98.
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KENTUCKY POWER COMPANY f Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 YEAR PROGRAM PAGE 6A of 19
i e
! | z I
YEAR 5 (1st half) CUMULATIVE | TOTAL ESTIMATED TOTALACT. NET LOST NET LOST| TOTAL NET * EFFICIENCY MAXIMIZING | TOTALEST. |
PARTICIPANT | PARTICIPANT | PROGRAM COSTS PROGRAM REV/HALF ENERGY SAVINGS | REVENUE LOST INCENTIVE TOTAL " i COSTSTOBE
i H
| H
PROGRANM DESCRIPTIONS NUMBER | NUMBER ™ | PER PARTICIPANT COSTS (KWH/PARTIC) (S/KWH) REVENUES (5% of COSTS) INCENTIVE | RECOVERED
2 i 3) 4 (5) (7) (8} (1% (i | (12)
- {NX(3) (8)X(T) (4)X( 5%) (9)+(10) J (481t
RESIDENTIAL PROGRAMS - o
Energy Fitness 8] 2,161 $0.00 %0 707 $003 $47,546 30 S04 50 | $47,546 |
Targeled Energy Efficiency - All Electric 66 558 $1,272.61 $83,892 630 $Q03 $12,916 $0 $4,200 | $4,200 | $101,108
- Non-All Electric | 28 202 $90.82 $2,543 306 $3.03 $1,931 $141 30 | $141 54,615
| !
Compact Fluorescent Bulb ! 0 0 $0.00 $0 g $0.00 $0 $0 $0 $0 $0
1
High - Efficiency Heat Pump - Resistance Heat 38 683 $200.00 $7,600 1,200 $4.03 $25,522 $1,679 $0 31,679 $34,801
- Non Resistance Heat 0 348 $0.00 $0 447 $0.03 54,847 $0 30 $0 $4,847
High Efficiency Heat Pump - Mobile Home 45 683 $500.00 $22,500 1,475 $4.03 $31,331 $3,789 50 | $3‘789
Mobile Home New Construction ™" 101 302 $530.20 $53,650 1,755 $0.03 $16,483 $4,486 30 $4,486
TOTAL RESIDENTIAL PROGRAMS 278 5,038 $170,185 $140,576 $10,095 $4,200 $14,295
COMMERCIAL PROGRAMS -
Smart Audit - Class 1 144 1,126 $397.18 $57,195 0 nia $0 $2,860 $2,860 $60,055
-Class 2 8! 112 $2,705.00 $21,640 [¢] nla %0 $1,082 $1,082 $22,722
Smart Financing - Existing Building 161 86 $1,307.31 $20,817 13,282 $0.04 348,374 $3,721 | $0 $3,721 | $73,012
Smart Financing - New Building 4 20 $6,298.75 $25,195 14,101 $0.04 $12,062 $1,049 | $0 $1,048 | $38,306
e et e pem——
TOTAL COMMERCIAL PROGRAMS 172 1,344 $124,947 $60,436 $4,770 $3,942 58,712 |
P JES——
:
INDUSTRIAL PROGRAMS - ! ‘
(wiEst. Opt-Outs Removed) ! | |
Smart Audit - Ciass 1 [o}} 0 $0.00 $0 0 nfa ! $0 $0 30 0
Smart Audit - Class 2 o]} 0 $0.00 $0 Y] nla | 30 $0 30 $0
Smart Financing - General 0 o] $0.00 $0 0 $1.00 50 | $0 50 $0 $0
Smart Financing - Compressed Air System 0 o] $0.00 30 | 0 $0.00 $0 $0 30 %0 30
TOTAL INDUSTRIAL PROGRAMS Q 0 $0 $0 $0 30 $0
TOTAL COMPANY 450 6,382 $295,13 $201,012 $14,865 $8,142 $23,007
. ] S M W B S R
*{ost revenue and efficiency ncentives are based on prospective values. |
“ Gumulative participants include a reduction for the cumulative participants as of 06/30/97
=+ Participants since 09/01/28
j |
| i -




Year 2000

KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 YEAR PROGRAM PAGE6Bof (19
T
YEAR 5 {2nd half) NEW CUMULATIVE | TOTAL ESTIMATED| TOTAL ACT. NET LOST TOTAL NET LOST| TOTAL NET " EFFICIENCY MAXIMIZING TOTAL EST.
PARTICIPANT | PARTICIPANT | PROGRAM COSTS PROGRAM REV/HALF ENERGY SAVINGS | REVENUE LOST INCENTIVE INCENTIVE TOTAL * COSTS TO BE
(EX. C,
PROGRAM DESCRIPTIONS NUMBER NUMBER "~ | PER PARTICIPANT CQOSTS (KWH/PARTIC) KWH/HALF ($/KYVH) REVENUES PG.18C) (5% of COSTS) INCENTIVE RECOVERED
0] (2) (3) (4) (5 (8) 1) (8) ) (10) (1 (12}
(X3 (2)X(5) BX(T) (X 5%} (910} (4)+(8)+(11)
RESIDENTIAL PROGRAMS
Energy Fitness Q 1,525 $0.00 30 706 1,076,650 §0.03 $33,505 $0 $0 %0 $33,505
Targeted Energy Efficiency - All Electric 99 583 $1,115.41 $110,426 630 367,290 90.03 $11,426 $0 $5,621 $5.521 $127,373
- Non-All Electric 21 170 $94.67 $1,988 308 52,020 90.03 $1,625 $105 $0 5105 $3,718
Compact Fluorescent Bulb ] 0 $0.00 30 0 0 $0.00 $0 $0 30 30 | $0
|
High - Efficiency Heat Pump - Resistance Heat 25 481 $200.00 $5,000 1,200 577,200 30.03 $17,974 $1,105 30 51,105 $24,079
- Non Resistance Heat 0 147 $0.00 50 446 65,562 0.03 $2,043 $0 $0 $0 $2,043
High - Efficiency Heat Pump - Mobile Home 43 572 $495.35 $21,300 1,476 844,272 0.03 $26,257 $3,621 $0 $3,621 $51,178
iobile Home Mew Construction *** 94 403 $575.00 1,755 0.03 $21,996 $4175 $0 $4,175 $80,221
TOTAL RESIDENTIAL PROGRAMS 282 3,881 $114,826 $9,006 $5,521 $14,527 $322,117
COMMERCIAL PROGRAMS
Smeart Audit - Class 1 159 1,026 $165.24 $26,273 0 o n/a 30 $1,314 $1,314 $27,587
- Class 2 29 98 $2,705.00 $78,445 0 0 n/a $0 $3,822 $3,922 $82,367
Smart Financing - Existing Building 24 97 $914.54 $21,949 13,282 1,288,354 0.04 $54,562 $5,581 50 $5,581 $82,092
Smart Financing - New Building 0 21 $0.00 $7,269 14,102 286,142 $0.04 $12,666 $0 30 30 $19,935
TOTAL COMMERCIAL PROGRAMS 212 1,242 $133,936 1,584,496 567,228 $5,581 $5,236 $10,817 $211.981
INDUSTRIAL PROGRAMS -
{w/Est. Opt-Outs Removed)
Smart Audit - Class 1 Q 0 $0.00 $0 Q 0 nia 0 $0 o] Q
Smart Audit - Class 2 Q 0 $0.00 $0 0 0 n/a $0 $0 $0 50
Smart Financing - General 0 0 $0.00 $0 o} 0 0.00 $0 $0 $0 30 $C
Smart Financing - Compressed Air System 0 0 $0.00 $0 0 0 0.00 $0 30 $0 $0 $0
TOTAL INDUSTRIAL PROGRAMS 0 9] 4] $0 0 $0 Y] 0
TOTAL COMPANY 494 5123 5,274,755 $182,054 $14,587 $10,757 $25,344 $534,098
*  Lost revenue and efficiency ncentives are based on prospective values.
** Cumulative participants include a reduction for the cumulative participants as of 12/31/97
** Participants since 09/01/98.
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KENTUCKY POWER COMPANY |1 Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 YEAR PROGRAM PAGE 7A of {19
{ H
f
YEAR 6 (1st Half) NEW CUMULATIVE | TOTAL ESTIMATED | TOTAL ACT. NET LOST TOTAL NETLOBT! TOTALNET*® EFFICIENCY MAXIMIZING _TOTAL EST.
| T PARTICIPANT | PARTICIPANT | PROGRAM COSTS PROGRAM REVIQTR ENERGY SAVINGS | REVENJE LOST INCENTIVE INCENTIVE TOTAL * COSTS TO BE
(EX.C, ;
PROGRAM DESCRIPTIONS NUMBER NUMBER " | PER PARTICIPANT COSTS (KWHIPARTIC) KWH/HALF (SIKWH) REVENUES PG.18C) (5% of COSTS) INCENTIVE | RECOQVERED
M 2) ()] ) (5) ®) (73 (8) (9 (10} (11) (12}
. (1X(3) (2IX(5) (BIX(7) (4YX( 5%) (9+(10) (4)y+(B1+{11)
RESIDENTIAL PROGRAMS
Energy Fitness 0 1.044 $0.00 $0 707 738,108 $0.0311i2 522,970 $0 $0 $0 $22,870
Targeted Enerqy Efficiency - All Electric 62 535 $1,276.94 $79,170 630 337,050| $0.031}i1 $10,486 S0 $3,959 $3,959 $93,615
- Non-All Electric 18 137 $87.89 51,582 306 41,922] $0.031p4 $1,310 590 S0 590 $2,982
Compact Fluorescent Bulb o] Q $0.00 30 0 0] $0.000p0 30 S0 30 50 $0
High - Efficiency Heat Pump - Resistance Heat 23 438 5201.04 54,624 1200 525,600 $0.03114 $16,367 $1,016 $0 $1,016 $22,007
- Non Resistance Heat : 0 81 $0.00 S0 447 36,207| $0.031}16 $1,128 50 S0 50 $1,128
! |
High - Efficiency Heal Pump - Mobile Home 53 558 $472.16 $25,024 1475 823,060] $0.,03110 $25,597 54,463 $0 $4,463 $55,084
Miobile Home New Construciion *** i 83 488 $537.04 344,574 1755 856,440] $0.03110 $26,635 $3,687 S0 $3,687 $74.,896
TOTAL RESIDENTIAL PROGRAMS 239 3,281 5154, 9/4 $104,493 $9,256 $3,959 $13,215 §272,682
COMMERCIAL PROGRAMS
Smart Audit - Class 1 134 1.017 $321.82 543,124 0 0 nia 50 $0 $2,156 82,156 $45,280
-Class 2 28 105 $1,510.00 $42,280 5] 0 n/a S0 $0 $2,114 $2,114 544,394
Smart Financing - Existing Building 15 112 $2,308.00 $34,635 13,282 1,487,584] $0.04435 $62,999 $3,488 S0 53,488 $101,122
Smart Financing - New Building il 8 25 $4,016.13 $32,129 14,101 352,525| $0.04477 515,077 $2,099 $0 $2,089 $49,305
TOTAL COMMERCIAL PROGRAMS | 185 1,259 1,840,109 $5,587 $4,270 $9,857 $240,101
INDUSTRIAL PROGRAMS -
(wW/Est, Opt-Outs Removed) i !
Smart Audit - Class 1 il a o] $0.00 $Q Q 0 nia SO $0 50 | SO
Smart Audit - Class 2 i 0 Q $0.00 $0 0 9 nfa $Q S0 S0 $0
Smart Financing - General 0 o] $0.00 $0 Q0 0} $0.00900 S0 50 30 50 30
Smart Financing - Compressed Air System 4] 9} $0.00 S0 Q 0 $0.00400 s0 $0 30 $0 $0
TOTAL INDUSTRIAL PROGRAMS 0 0 S0 S0 50 s0 S0 | $0
TOTAL COMPANY 424 4,540 $307,142 $182,56%8 514,843 $8,229 $23,072 $512,783
| e ——
~Lost revenue and efficiency incentives are based on prospective values. !
T Cumulative participants mnclude a reduction for the cumulative participants as of 06/30198,
*** Participants since 01/01/98,
i
L




Year 2001 i
KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 YEAR PROGRAM PAGE 7B of |19
YEAR 6 (2nd Half) NEW CUMULATIVE | TOTAL ESTIMATED | TOTAL ACT. NET LOST TOTAL NETUOST| TOTAL NET* EFFICIENCY MAXIMIZING TOTAL EST.
PARTICIPANT | PARTICIPANT | PROGRAM COSTS | PROGRAM REV/QTR ENERGY SAVINGS | REVENUE LOST INCENTIVE INCENTIVE TOTAL * COSTS TOBE
(EX. C,
PROGRAM DESCRIPTIONS NUMBER NUMBER ** PER PARTICIPANT COSTS (KWH/PARTIC) KWH/HALF {SIKYVH) REVENUES PG.18C) (5% of COSTS) INCENTIVE RECOVERED
43} (2) (3) [C)) (5) 8) €] (8) 9 (19 an (12)
(1X(3) (21X(5) (BIX(7} (4)X( 5%) (9)+(10) @811y
RESIDENTIAL PROGRAMS
Energy Filness 0 535 $0.00 S0 708 377,710{ $0.03112 $11,754 50 $0 S0 $11,754
Targeted Energy Efficiency - All Eleclnc 88 488 $1,018.86 $89,660 630 3086,180| $0.03111 59,528 SO $4,483 $4,483 $103,668
- Non-All Electnic 46 122 581.46 $3,747 308 37.332| $0.03124 $1,166 5231 30 5231 $5,144
Compact Fluorescent Bulb 4] 0 $0.00 $0 0 0] $0.00000 50 30 S0 50 $0
High - Efficiency Heat Pump - Resistance Heat 30 412 $173.33 $5,200 1,200 494 400 $0.0%114 $15,396 $1,326 30 $1,326 $21,922
- Non Resistance Heat 0 35 $0.00 50 4486 15,610} $0.03116 $486 $0 &0 50 5486
High - Efiiciency Heat Pump - Mobile Home 47 469 $510.64 524,000 1,476 692,244| $0.03110 $21,529 $3,958 30 $3,958 $49,487
Mobile Home New Construction *** 92 568 $555.43 $51,100 1,755 996,840| $0.0B110 $31,002 54,087 50 $4,087 586,189 |
TOTAL RESIDENTIAL PROGRAMS 303 2,627 $90,858 $9,602 $4,483 514,085 $278,650
COMMERCIAL PROGRAMS
Smart Audit - Class 1 131 966 5454.04 $58,479 0 Y] n/a s0 30 $2,974 52,974 $62,453
-Class 2 5 111 59,817.20 $49,086 0 0 n/a S0 $0 52,454 52,454 ¢ $51,540
Smart Financing - Existing Building 15 109 $1.664.27 $24,964 13,282 1,447,738| $0.0H235 $61,312 $3,488 50 $3,488 | 589,764
Smart Financing - New Building 18 34 $1,799.28 $32,387 14,102 479,468! $0.0H277 $20,507 $4,722 50 $4,722 $57,616
TOTAL COMMERCIAL PROGRAMS 169 1,220 $165,916 1,627,206 581,819 $8,210 55,428 513,638 $261,373
INDUSTRIAL PROGRAMS - i
(w/Est. Opt-Outs Removed) ! _
Sman Audit - Class 1 0 0 $0.00 S0 0 0 n/a $0 S0 $0 ! $0
Smart Audit - Class 2 0 Q $0.00 $0 8] 0 nla 30 $0 S0 | 50
Smart Financing - General Q0 0 $0.00 $0 ¢ 0] $0.0pocc 50 50 $0 S0 ; $0
Smart Financing - Compressed Air System Q0 Q0 $0.00 50 8] 0! $0.0p000 $0 S0 S0 S0 ; $G_
TOTAL INDUSTRIAL PROGRAMS 0 Q 50 S0 $0 $0 S0 50
TOTAL COMPANY 472 3,847 $339,62 $172,677 $17,812 59,911 $27,723 5540,023
* _Lost revenue and efficiency incentives are based on prospective values.
*  Cumulative participants include a reduction for the cumulative participants as of 12/31/98
*** Participants since 07/01/38.
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KENTUCKY POWER COMPANY ExhibitC |
ESTIMATED SECTOR SURCHARGES i
FOR 3 YEAR PROGRAM PAGE 8A of 119
TOTAL TOTAL NET TOTAL TOTAL
YEAR 7 (st Half) NEW CUMULATIVE | ESTIMATED ACTUAL NET LOST TOTAL LDST NET * EFFICIENCY MAXIMIZING ACTUAL
PROGRAM ENERGY
PARTICIPANT| PARTICIPANT COSTS PROGRAM REV/HALF SAVINGS | REVENUE LOST INCENTIVE INCENTIVE TOTAL® | COSTSTOBE
PER (EX. C,
PROGRAM DESCRIPTIONS NUMBER NUMBER ** | PARTICIPANT| COSTS (KWH/PARTIC) | KWH/HALF | (3/KWH) | REVENUES PG.18C) (5% of COSTS) | INCENTIVE | RECOVERED
(1) (2) )] 4 (5) (6) ) 8) (9) (10) an (12)
(HX(E) (21X(5) BT (4YX(5%) (8)+(10) @@+
RESIDENTIAL PROGRAMS
Energy Fitness Q 116 $0.00 $0 707 82,012] $0;j03112 $2,552 $0 $0 $0 $2,552
Targeted Energy Efficiency - All Electric 63 442 $1,752.40 $110,401 1,028 454,376] $0j03111 $14,136 $0 $5,520 $5,520 $130,057
- Non-All Electric 32 135 $65.47 $2,095 316 42,525] $0i03124 $1,328 $137 80 $137 $3,560
Gompact Fluorescent Bulb 0 0 $0.00 $0 0 0] $0{00000 $0 $0 $0 50 $0
High - Efiiciency Heat Pump - Resistance Heat 1 314 $1,152.00 $1,152 1,200 376,800| $0[03114 $11,734 $44 $0 $44 $12,930
- Non Resistance Heat 0 0 $0.00 $0 447 0] $0j03116 $0 $0 30 50 $0
High - Efficiency Heat Purnp - Mobile Home 43 414 $619.77 $26,650 1,144 473,616 $0103110 $14,729 $1,244 $0 $1,244 $42,623
Mobile Home New Construction *** 57 568 $641.77 $36,581 1,809 1,027,512 $0L03110 $31,956 $231 30 $231 $68,768
TOTAL RESIDENTIAL PROGRAMS 196 1,989 $176,879 2,456,841 $76,435 $1,656 $5,520 $7,176 $260,490
COMMERCIAL PROGRAMS
Smart Audit - Class 1 125 923 $432.92 $54,115 0 0 nla 30 $0 $2,706 $2,706 $56,821
- Class 2 8 104 $3,711.00 $29,688 0 0 n/a 30 30 $1,484 51,484 $31,172
Smart Financing - Existing Building 7 101 $2,552.71 $17,869 13,282 1,341,482| $0.04235 $56,812 $1,628 50 $1,628 $76,309
Smart Financing - New Building 5 42 $1,394.60 $6,973 14,101 5922421 $0.04277 $25,330 $1,312 $0 $1,312 $33,615
TOTAL COMMERCIAL PROGRAMS 145 1,170 $108,645 1,933,724 $82,142 $2,940 $4,190 $7.130 5197.917-
INDUSTRIAL PROGRAMS -
(w/Est. Opt-Outs Removed)
Smart Audit - Class 1 0 0 $0.00 0 Q 0 n/a 30 $0 $0 $0
Smart Audit - Class 2 0 0 $0.00 30 0 0 nia $0 $0 $0 $0
Smart Financing - General 0 0 $0.00 $0 0 0] $4.00000 50 30 50 30 50
Smnart Financing - Compressed Air System 0 0 $0.00 $0 0 0] $0.00000 $0 $0 $0 80 $0
TOTAL INDUSTRIAL PROGRAMS | 0 0 $0 0 $0 50 30 30 50
TOTAL COMPANY | 341 3,159 | $285524 4,390,565 | $158,577 $4,596 $9,710 | $14,306 $458,407
Ll :
= |ost revenue and efficiency incentives are based on prospective values.
= Cumulative pariicipants include a reduction for the cumulative participants as of 06/30/1999.
=+ Dariicipanis since 01/01/1999. [ [ !




Year 2002 I | i ‘ i _
KENTUCKY POWER COMPANY ‘é Exnibit C_| —
ESTIMATED SECTOR SURCHARGES | l | | I H
FOR 3 YEAR PROGRAM : | PAGE 8B of |19
‘f !
i TOTAL TOTAL NHT | TOTAL TOTAL
YEAR 7 (2nd Half) i NEW CUMULATIVE | ESTIMATED ACTUAL { O NET LOST TOTAL LOS$T NET * EFFICIENCY MAXIMIZING | o ACTUAL
PROGRAM ENERGY | |
PARTICIPANT | PARTICIPANT COSTS PROGRAM REVIQTR SAVINGS REVENUE LOST INCENTIVE INCENTIVE TOTAL " COSTSTO BE
PER (EX. C,
PROGRAM DESCRIPTIONS NUMBER NUMBER *  [PARTICIPANT COSTS (KWH/PARTIC) KWHH/HALF ($/KWVH) | REVENUES PG.18C) (5% of COSTS) INCENTIVE RECOVERED
i W) (2) (3) 4 (5) 6) R 8) o) (10) an (12)
1 (MXE i (2)X(5) BIX(MN (4)1X( 5%} (9+(10) 1 (4@
RESIDENTIAL PROGRAMS ; { : .
Energy Fitness | 8] 0 $0.00 $0 706 0f $0.03112 $0 $0 %0 50 ! 30
Targeted Energy Efficiency - All Elecinic | 76 457 $1.089.33 $78,989 1,028 469,796 $0.03111 $14,615 $0 $3,949 53,049 | $97,553
- Non-Ali Electric ! 13 156 $85.92 $1.117 315 49,140} $0.03124 $1,535 $56 $0 $56 | $2,708
s 4 L |
Compact Fluorescent Bulb 0 0 $0.00 20 Q 0l $0.00000 30 | 50 50 $0 ! 80 |
]
High - Efficiency Heat Pufnp - Resistance Heat Q 177 $0.00 ($352) 1,200 212,400] $0.0B114 $6,614 $0 $0 550# $6,262
- Non Resistance Heat 0 0 $0.00 $0 446 0} $0.0p116 $0 $0 30 50 $0
High - Efficiency Heat Pump - Mobile Home i 43 308 $603.84 $25,965 1,144 352,352] $0.0p110 $10,958 $1,244 $0 $1,244 538.@
Mobile Home New Construction *** 61 519 $644.46 $39,312 1,809 938,871] $0.0p110 $29,199 $248 30 $248 | $68,7§f
TOTAL RESIDENTIAL PROGRAMS 193 1,617 $145,031 2,022,559 $62,921 $1,548 $3,949 $5,497 $213,449
H ! i ] ___M
H § H i [ T ]
COMMERCIAL PROGRAMS §
Smart Audit - Class 1 o) 786 $0.00 $74,422 0 0 n/a $0 50 $3,721 “53‘721_-;5 $78,143
- Class 2 O 90 $0.00 $0 0 0 nia $0 $0 50 50 $0
Smart Financing - Existing Building 25 g7 $809.76 $22,744 13,282 1,288,354| $0.04235 $54,562 55,814 $0 $5,814 ‘ $83,120
Simart Financing - New Building { 16 44 $2,424.94 $38,799 14,102 620,488 $0.44277 $26,538 $4,197 $0 $4,197 ! 569,534
O —— —— :
TOTAL COMMERCIAL PROGRAMS B 41 1,017 | $135,965 i 1,908,842 | $81,100 $10,011 33,721 $13,732 ¢ $230,797
INDUSTRIAL PROGRAMS - o -
(wiEst. Opt-Outs Removed) ! | e
Smart Audit - Class 1 ! 0 0 $0.00 $0 0 o] n/a 80 $0 $0 | $0_
Smart Audit - Class 2 0 0 $0.00 50 0 0 n/a $0 $0 $0 | ~_$0
Smart Financing - General 0 0 $0.00 50 1] 0] $0.00000 50 30 $0 50
Smart Financing - Compressed Air System 0 0 $0.00 $0 0 0} $0.¢0000 50 50 50 $0
. L - g
TOTAL INDUSTRIAL PROGRAMS il Q 0 $0 $0 $0 $0
TOTAL COMPANY i 234 2,634 $280,996 ] $11,5659 57,670 $19,229 §444,246
L
_*Lost revenue and efficiency incentives are based on prospective values. !
“Cumulative participants include a reduction for the cumulative participants as of 12/31/1999, |
~ Participants since_ 07/01/1999. i1 ! ! ! [ !
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TOTAL RESIDENTIAL PROGRAMS |

KENTUGKY POWER COMPANY ’ “ExmbiC | -
ESTIMATED SECTOR SURCHARGES FOR 3 | | PAGE |
YEAR PROGRAM L 9A of 19 ~
— |
— .,,_‘_______W‘———"" et s <R st e N amanm
[ TOTAL TOTAL
YEAR 8 (15t HALF) i CUMULATIVE | ESTIMATED | ACTUAL
i PROGRAM
B | PARTICIPANT | COSTS TOTAL® | COSTSTOBE
i I -
P | PER
PROGRAM DESCRIPTIONS i SPARTIClPANT \ PARTICIPANT) INCENTIVE | RECQVERED
f ® ) a2
[l I @0 @rErdn
RESIDENTIAL PROGRAMS i | -
Energy Fitness | 0| $0.00 50 $0
U N S !
Targeted Energy Efficiency | o
— TAllElectnc 467 | $849.64 | $4,24 §104,168
- Non-All Electric 151 | $79.29 | $3 52,006 |
i ! B
| 0} $0.00 S0 | T s0
i T T
i i S S —
il ‘_ .
- Resxstance Heat [ 0 94 | $0.00 | 14 33, 513 $0 | $3,513
~Non Resistance Heat il 0 0] $0.00 | $0 %0
! !
Tigh - n Efficency Heat Pump_ i B o
"~ iobile Home 268 $379.41 $983 | 523418
I
Mobile Home New Construction *** IR
Feat Pump | 460 $482.61
- Air Conditioner L Q $0.00
. !
Modified Energy Fitness il 23 5142.72 |
: !

COWMERCIAL PROGRAMS il

Smart Audit - Class 1 o 620 | $0.00
- Class 2 i1 73 | $0.00
Smart Financing - Existing Building 110 L_m $0.00
Smart Financing - New Building 49 | $0.00 \ 94
i
TOTAL COMMERCIAL PROGRAMS I 0 852 [ 2,151,969
1 % i
- - E
- i i
[NDUSTRIAL PROGRAMS - L
INDUSTRIAL PROGRAMS -t
(wiEst. Opt-Outs Removed) Il
Smart Audit - Class 1 I 0 $0.00 |
Smmart Audil - Class 2 L 0 $0.00 |
Smart Financing - General L [§) $0.00
Smart Financing - Compressed Air System N 0} $0.00
- N — a
TOTAL INDUSTRIAL PROGRAMS [l 0l
S ———
TOTAL COMPANY ey 2,315

[l

i

-

Lost revenue and efficiency mncentives are based on prospective values

= Cumulative participants include a reduction for {]

" parlicipants since01/01/2000. !

TS U —
he cumulative pammpants as of DB/30/2000.
|
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KENTUCKY POWER COMPANY ! | Exhibit C - ]
ESTIMATED SECTOR SURCHARGES FOR 3 ( | PAGE |
YEAR PROGRAM | 9B of 19
|
TOTAL TOTAL NET TOTAL TOTAL
YEAR 8 (2nd HALF) NEW CUMULATIVE | ESTIMATED ACTUAL NET LOST TOTAL LOST NET ¥ EFFICIENCY MAXIMIZING ! ACTUAL |
PROGRAM ENERGY
PARTICIPANT | PARTICIPANT COSTS PROGRAM REV/HALF SAVINGS | REVENUE LOST INCENTIVE INCENTIVE TOTAL * COSTSTO BE |
PER (KWH/ (EX. C, (5% of !
PROGRAM DESCRIPTIONS NUMBER NUMBER ™ |PARTICIPANT! COSTS [PARTICIPANT)| KWH/HALF (S/KWH) REVENUES £G.18C) COSTS) INCENTIVE | RECOVERED
1 (2) 3) 4) 5 (8) ) 8 9) (10) - (n (12)
(DX3) (2)X(5) (BYX(7) ()X 5%) (9)+(10) [Gonatc) GV
RESIDENTIAL PROGRAMS a R
Energy Filness 0! 0 $0.00 $0 706 0 $0.03112 $0 $0 $0 $0 | $0
Targeted Energy Efficiency - e ___“‘_“:
- All Electric 69 473 $974.94 $67,271 1,028 486,244 $0.03111 $15,127 50 $3,364 $3.364 $85,762
- Non-All Electric 69 167 $76.10 $5,251 316 52,772 $0.03124 $1,649 $29 $0 5295 $7.195
Compact Fluorescent Bulb 0 0 $0.00 30 0 0]  $0.00000 50 $0 $0 $0 50
High - Efficiency Heat Pump B
- Resistance Heat 0 63 $0.00 $0 1,200 75,600 $0.03114 $2,354 $0 $0 $0 52,354
- Non Resistance Heat 0 0] $0.00 30 446 0! $0.03116 $Q 30 30 $0 30
High - Efficiency Heat Pump T B
- Mobile Home 29 256 $453.45 $13,150 1,144 292,864 $0.03110 $9,108 $839 $0 $839 $23,097
Mobile Home New Construction | -
- Heat Pump 64 419 $649.59 $41,574 1,810 758,390 $0.03110 $23,586 $260 $0 $260 $65,420
- Air Conditioner 1 0 $150.00 $150 158 0 $0.03124 $0 $0 $0 $0 $1580
. i -
Modified Energy Fitness 441 324 $431.43 $190,262 1,194 386,856 $0.03116 $12,054 $9,287 $0 $9,287 $211,603
TOTAL RESIDENTIAL PROGRAMS 673 1,702 $317,658 2,052,726 $63,878 $10.681 $3,364 $14,045 5305,581
: ——
COMMERCIAL PROGRAMS )
Smart Audit - Class 0 453 $0.00 0 0 n/; 30 $0 $0 $0 $0
- - Class 2 0 63 $0.00 0 0 n/ $0 50 30 $0 %0
Smart Financing - Existing Buiiding 0 77 $0.00 13,282 1,022,714 $0.04235 $43,312 $0 $C 01 $43.312
Smart Financing - New Building 0 47 $0.00 | 14,102 662,794 $0.04277] $28,348 $0 $0 $0 528,348
S ) e = R e Ry | W S
TOTAL COMMERCIAL PROGRAMS 0 640 | 1,685,508 $71,660 $0 $0 - $0
e} —
TNDUSTRIAL PROGRAMS - -
(W/Est. Opt-Outs Removed) ; d _ —
Smart Audit - Class 1 | 0 0 $0.00 | 50 [¢] 0 ali:] $0 30 30 $0
Smart Audit - Class 2 : 0 0 $0.00 $0 0 s nip $0 | 50 ol $0
Smart Financing - General } ] 0 ¢] $0.00 $0 0 0 $0.00004 $0 $0 $0 $0 $0
Srnart Financing - Compressed Air System | Q Q $0.00 $0 0 0] $0.00004 50 30 $0 $0 . %0
A N e L R e— : e —
TOTAL INDUSTRIAL PROGRAMS Fi 0 0 $0 ! 0 | $0 %0 50 $0 $0
TOTAL COMPANY N 873 2,342 L $317,658 | 3738234 | $135,538 $10,681 $3,364 $14,045 | $467,241
- f [ ——— Ry ——— ! =
R i ] ; |
*  Lost revenue and efficiency ncentives are based on prospective values, | | {
= Cumulative parlicipants include a reduction for the cumulative participants as of 12/31/2000, | | |
*+ Participants since  07/01/2000. [ | ] | [ | |




Year 2004 ] | |
! | !
KENTUCKY POWER COMPANY ] Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 |
YEAR PROGRAM PAGE 10A of {19
TOTAL TOTAL NET TOTAL TOTAL
YEAR 9 (15t HALF) NEW CUMULATIVE | ESTIMATED | ACTUAL NET LOST TOTAL LOST NET * EFFICIENCY MAXIMIZING ACTUAL
PROGRAM ENERGY
PARTICIPANT | PARTICIPANT COSTS PROGRAM REVIQTR SAVINGS | REVENUE LOST INCENTIVE INCENTIVE TOTAL * COSTS TO BE
PER KWH/ (EX. C, (5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER " |PARTICIPANTI COSTS (KWH/PARTIC) HALF ($/KWH REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
)] 2 (3) 4) (8) (8) ) 8) ©) (10) an (12
(X3 (2)X(5) ©X(T7) (4)X( 5%) 9)+(10) (4)+(8)+(11)
RESIDENTIAL PROGRAMS -
Energy Fitness Q 4] $0.00 $0 707 0 $0.03112 30 $0 $0 30 $0
Targeted Energy Efficiency
- All Electric 72 463 $751.54 $54,111 1,028 475964  $0.031]1 $14,807 $0 $2,706 $2,706 $71,624
- Non-All Eleclric 10 179 $78.60 3786 314 56,206]  $0.031p4 $1,756 543 30 $43 $2,585
Compact Fluorescent Bulb 4] 0 $0.00 $0 [¢] 0 $0.00000 $0 $0 $0 $0 $0
High - Efficiency Heat Pump
- Resistance Heat 0 42 $0.00 30 1,200 50,400 $0.031J14 $1,569 $0 $0 $0 $1,569
- Non Resistance Heat 0 0 $0.00 $0 447 0}  $0.031[i6 $0 $0 $0 30 $0
High - Efficiency Heat Pump
- Mobile Home 41 247 $428.05 $17,550 1,144 282,568,  $0.031JI0 $8,788 $1,186 50 $1,186 $27,524
E_\/'Egne Home New Construction ***
- Heat Pump 68 394 $503.68 $34,250 1,808 712,352  $0.031/i0 $22,154 $276 $0 $276 $56,680
- Air Conditioner 1 1 $150.00 8150 157 157)  $0.031p4 $5 $0 $0 30 $155
Modified Energy Fitness 334 735 $417.76 | $139,531 1,194 877,590, $0.031)i6 $27,346 $7.034 50 §7,034 $173,911
TOTAL RESIDENTIAL PROGRAMS 526 2,061 $76,425 $8,539 $2,706 $11,245 $334,048
COMMERCIAL PROGRAMS
Smart Audit - Class 1 Q 338 $0.00 $0 0 0 n/a 30 $0 $0 $0 30
-Class 2 Q 30 $0.00 $0 0 0 n/a $0 $0 30 $0 $0
Smart Financing - Existing Building Q 54 $0.00 $0 13,282 717,2281  $0.042B5 $30,375 30 $0 30 $30,375
Smart Financing - New Building 0 43 $0.00 $0 14,101 606,343 $0.042177 $25,933 $0 $0 $0 $25,933
TOTAL COMMERCIAL PROGRAMS 4] 465 %0 I 1,323,571 $56,308 %0 $0 $0
T
=
INDUSTRIAL PROGRAMS -
(w/Esl. Opt-Ouis Removed)
Smart Audit - Class 1 4] 0 $0.00 50 0 Y] nia $0 30 30 30
Smart Audif - Class 2 9 6] $0.00 $0 g a n/a 50 0 $0 30
Smart Financing - General 0 0 $0.00 $0 [¢] 0]  $0.00000 $0 $0 $0 $0 $0
Smart Financing - Compressed Air System 0 0 $0.00 $0 0 o] $0.00000 50 $0 $0 $0 $0
—TOTAL INDUSTRIAL PROGRAWS il Q 0 | $0 0 $0 50 $0 50 $O
TOTAL COMPANY 1l 526 2,526 [ $246,378 | 3,778,808 $132,733 §8,539 $2,706 $11,245 $390,356
! | |
* _Lostrevenue and efficiency incentives are based on prospective values. |
™ Cumulative participants include a reduction for ;he cumulative participants as of 06/30/2001.
*** Participants since  01/01/2001. ;




Year 2004 L ! i ! ! ! !
! i | i | | | .
KENTUCKY POWER COMPANY ! ExbitC |
ESTIMATED SECTOR SURCHARGES FOR 2 |
YEAR PROGRAM l PAGE 10Bof |19
¥ —
TOTAL TOTAL NET TOTAL | TOTAL
YEAR 9 (2nd HALF) i NEW CUMULATIVE | ESTIMATED ACTUAL NET LOST TOTAL LOST NET* EFFICIENCY MAXIMIZING | ACTUAL
! ! PROGRAM ENERGY |
| | PARTICIPANT PARTICIPANT CQOSTS PROGRAM REVIQTR SAVINGS REVENUE LOST INCENTIVE | INCENTIVE TOTAL * COSTSTOBE
N l
i PER KW EX.C. | (ol
PROGRAM DESCRIPTIONS ; NUMBER NUMBER ** [PARTICIPANT| COSTS (KWH/PARTIC) HALF ($/KWH) REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
i [4))] 2) 3 “) 6) [6) 3 )] 19 (an (12)
e (X3 (2345 ©®RT) (4YX( 5%) @+(10) (411
RESIDENTIAL PROGRAMS o
Energy Fitness 0 0 $0.00 $0 706 0| $0.03112 $0 | $0 50 $0 | $0
| -
Targeted Energy Efficiency ) —
- All Electric 89 462 $1,118.43 $99,540 1.028 474,936 $0.03111 $14,775 SO $4,977 $4,977 $119,292
- Non-All Electric 72 205 $60.60 $4,363 316 64,760 $0.03124 $2,024 5308 $0 $308 ! $6,695
: ! :
Compact Fluorescent Bulb 0| 0 $0.00 30 0 0] $0.00000 $0 50 30 30 50 |
{ 1 i
! ! |
High - Efficiency Heat Pump | : o
- Resistance Heat | 0 15 $0.00 $0 1,200 18,000 $0.03114 $561 $0 $0 50 $561
- Non Resistance Heat 1 0 O $0.00 30 448 0 50.0311 $0 $0 %0 $0 $0
L !
High - Efficiency Heat Pump L | o
- Mobile Home Il 46 239 $469.57 $21,500 | 1,144 273,416 $0.0311 $8,503 $1,330 $0 | 51,330 | $31,433
! i !
Mobile Home New Construction *** |
- Heat Pump | 70 378 $597.14 $41,800 1,810 685,990 $0.0311 $21,334 $284 $0 $284 563,418
- Air Conditioner 0 2 #DIVIO! $0 158 316 $0.03124 310 $0 $0 $0 o $10
Modified Energy Fitness i 391 1,070 $347.20 $135,756 1,194 1,277,580 $0.0311 $39,809 $8,234 30 $8,234 $183,799
i
S i o I T - e
TOTAL RESIDENTIAL PROGRAMS I 568 2.372 | 72,795,018 | $87.016 $10,156 §4.977 §15,133 $405,208
| ] ]
: ]
COMMERCIAL PROGRAMS ‘ ‘i - -
Smart Audit - Class 1 0 191 $0.00 $0 o aQ nfa $0 $0 | $0 $0 $0
- Class 2 0 10 $0.00 $0 0 0 nfa $0 30 $0 30 $0
Smart Financing - Existing Building 0 41 $0.00 $0 13,282 544,562 $0.0423p $23,062 | $0 $0 $0 $23,062
Srart Financing - New Building 0 30 $0.00 $0 14,102 423,060]  $0.04277 518,094 | $0 30 30 | $18,094
TOTAL COMMERCIAL PROGRAMS , 0 772 50 967,622 $41,156 50 $0 50 $41,156_
e I T
] ] s
NDUSTRIAL PROGRAMS - |
(w/Est. Opt-Outs Removed)
Smart Audit - Class 1 0 0 $0.00 $0 0 0 fa $0 $0 $0 $0 50
Smart Audit - Class 2 0} G $0.00 $0 0 0 fa $0 $0 $0 50 $0
Smart Financing ~ General Q 0 $0.00 30 0 0 $0.00000 $0 $0 $0 §0 $0
Srart Financng - Compressed Air System | 0 0 $0.00 $0 0 0 $0.00000 30 $0 $0 $0 $0
i - [ — - - T
L B
TOTAL INDUSTRIAL PROGRAMS ] 0 0 i | 0 | $0 $0 $0 30 $0
TTTTOTAL COMPANY T 6568 7,644 [ $303,059 1 3.762,640 T s128172 $10,156 $4.977 $15,133 $446,364
[r—— | oo
L i ! . —
* " Lost revenue and efficiency Incentives are based on prospective values. | !
+ Cumulative participants include a reduction for the cumulative participants as of _12/31/2001. | | | i
= Participants since 07/01/20071, [l | | | | | |




Vear 2005 ! | [ [ ! |
| i
KENTUCKY POWER COMPANY Exhibit G|
ESTIMATED SECTOR SURCHARGES FOR 3 PAGE |
YEAR PROGRAM 11A of 19
TOTAL TOTAL NET TOTAL TOTAL
YEAR 10 (1st Half) NEW CUMULATIVE | ESTIMATED | ACTUAL NET LOST TOTAL LOST NET * EFFICIENCY | MAXIMIZING ACTUAL
PROGRAM ENERGY
PARTICIPANT | PARTICIPANT | COSTS PROGRAM REV/QTR SAVINGS | REVENUE LOST INCENTIVE INCENTIVE TOTAL * COSTS TO BE
PER (KWH/ KWH/ (EX. C, ! (5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER ** |PARTICIPANT| COSTS | PARTICIPANT) HALF ($IKWH) | REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
)} 2 (3) (4) (5 (6) @ 8) 9 (19) (1N (12)
(1)X(3) (2)X(5) BX(N (AX(5%) ©+(10 @HE)+(1n
RESIDENTIAL PROGRAMS R
Energy Fitness 0 0 $0.00 $0 707 0] $0.031H2 50 30 $0 50 $0
Targeted Energy Efficiency :
- All Electric 88 477 $1,109.22 $97,611 896 427,392 $0.031/11 $13,296 50 $4,881 $4,881 $115,788
-~ Non-All Electric i 57 218 $62.47 $3,561 267 58,206]  $0.03124 51,818 $1,125 30 $1,125 $6,504
Compact Fiuorescent Bulb 0 0 $0.00 30 0 0]  $0.00000 30 30 30 30 0
High - Efficiency Heat Pump |
- Resistance Heat | 0 0 $0.00 $0 1,200 0 $0.03114 $0 $0 $0 $0 $0
~ Non Resistance Heat | 0 0 $0.00 30 447 0i_$0.03116 30 $0 $0 $0 50
|
High - Efficiency Heat Pump
- Mobile Home 34 231 $560.21 $19,047 1,145 264,495  $0.03910 $8,226 $2,693 50 52,693 $29.966
i
Mobile Home New Construction *™* o ]
- Heat Pump 67 371 $614.85 541,195 1,808 670,768 $0.037110 $20,861 $8,372 $0 $8,372 $70,428
- Air Conditioner 0 2 $0.00 50 157 314 $0.03124 310 30 $0 50 510
Modified Energy Fitness 371 1,479 $400.87 | $148,723 613 906,627| $0.03116 328,250 $15,612 50 315,612 $192,585
TOTAL RESIDENTIAL PROGRAMS 617 2,778 $310.137 $72.461 $27,802 34,881 $32,683 | $415.281
COMMERCIAL PROGRANIS
Smart Audit - Class 1 ¢ 64 $0.00 $0 0 0 n/a $0 $0 $0 30 $0
-Class 2 0 3 $0.00 50 0 0 nia $0 $0 $0 $0 30
Smart Financing - Existing Building 0 29 $0.00 30 13,282 385,178]  $0.04435 $16,312 $0 30 50 316,312
Smart Financing - New Building ! o] 18 $0.00 $0 14,101 253,818 $0.04377 $10,856 $0 $0 $0 $10,856
TOTAL COMMERCIAL PROGRAMS | 0 114 $0 $27,168 50 $0 $0 $27,168
INDUSTRIAL PROGRANS - ; ! !
N (w/Est. Opt-Outs Removed) :
Smart Audit - Class 1 0 0 $0.00 30 0 0 nfa 30 30 $0 $0 50
Smart Audit - Class 2 0 0 $0.00 30 0 0 nla $0 $0 50 50 30
Smart Financing - Generai I 0 0 $0.00 $0 0 0| $0.00000 50 30 $0 $0 $0
Smart Financing - Compressed Air System i 0 Q $0.00 $0 0 0| $0.00000 $0 $0 $0 $0 §0
[ T rtanscamntd T et T e e e
T TOTAL INDUSTRIAL PROGRAMS [ 0 0 $0 ! 0 30 50 $0 $0 30
TOTAL COMPANY i 617 2,892 [ $310,137 [ 2,966,798 I $99,629 §27,802 $4,881 $32,683 $442,449

[ i
g

Lost revenue and efficiency incentives are based on prospective values.
Cumuiative participants include a reduction for the cumulative participants as of 06/20/2002.

*

*

** Participants since  01/01/2002. F | | |




for the cumulative participants as of 12/31/2002,

= Participants since07/01/2002,

* Cumulative participants include a reduction

L

!

Year 2005 ] |
| |
KENTUCKY POWER COMPANY ! Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 PAGE
YEAR PROGRAM 118 of 19
TOTAL TOTAL NET TOTAL TOTAL
YEAR 10 (2nd HALF) NEW CUMULATIVE | ESTIMATED | AGTUAL NET LOST TOTAL LOST NET * EFFICIENCY MAXIMIZING ACTUAL
PROGRAM ENERGY
PARTICIPANT | PARTICIPANT COSTS PROGRAM REVIQTRS SAVINGS REVENUE LOST INCENTIVE INCENTIVE TOTAL" CQSTS TQ BE
1 PER {(KWH/ KWH/ {EX.C, {5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER ** |PARTICIPANT] _COSTS PARTICIPANT) HALF (S1KwWH) REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
1) (2) 3 (4) (5 8) 7 (8) 9) (10) (11) 12
(1X(3) (2)X(5) (BIX(7) (4)X( 5%) (91+(10) (4)+(8)+(11)
RESIDENTIAL PROGRAMS i i
Energy Fitness 0 o] $0.00 $0 706 0 $0.03112 $0 $0 30 $0 %0
Targeted Energy Efficiency I -
- Ali Electric 85 | 492 $1,207.52 $102,639 896 440,832 $0.03111 $13,714 $0 $5,132 $5,132 | $121,485
- Non-All Electric 26 | 233 $65.85 $1,712 266 61,978 $0.03124 $1,936 $513 $0 $513 $4,161
I
Compact Fluorescent Bulb 0] 0 $0.00 $0 | 0 9] $0.00000 $0 $0 $0 $0 $0
High - Efficiency Heat Pump L
- Resistance Heat Q Q $0.00 $C 1,200 0}  $0.03114 %0 30 %0 $0 $0
- Non Resistance Heat 0 ] $0.00 $0 446 0 $0.03116 30 0 $0 $0 $0
High - Efficiency Heat Pump { ! |
- Mobile Home 40 225 $476.78 $18,071 1,144 257,400 $0.03110] $8,005 | $3,168 $0 $3,168 $30,244
Mobile Home New Construction *** j i .
- Heat Pump 83 385 $544.23 $45,171 1,810 696,850 $0.03110] $21,672 $10,372 $0 $10,372 $77,215
- Air Conditioner 0 2 $0.00 %0 158 316 $0.03124 $10 $0 $0 50 $10
Modified Energy Fitness i 351 1,826 $373.12 $130,965 612 1,117,612 £0.03116 $34,822 $14,770 30 | $14,770 $180,587
i
s i L — - el IS Ncsosvmnied WSS S - -
TOTAL RESIDENTIAL PROGRAMS | 585 3,163 2,574,888 $80,159 $28,823 $5,132 $33,955 $413,672
7 T
- N i
COMMERCIAL PROGRAMS
Smart Audit - Class 1 0 0 $0.00 $0 0 0 n/g $0 $0 $0 0 $0 |
-Class 2 Q Q $0.00 $0 0 Q nig $0 50 $0 $0 50
Smart Financing - Existing Building 0 20 $0.00 $0 13,282 265,640 $0.04235 $11,250 $0 30 $0 $11,250
Smart Financing - New Building 9] 11 $0.00 $0 14,102 155,122 $0.04277 $6,635 $C $0 $0 $6,635
TOTAL COMMERCIAL PROGRAMS 0 31 50 420,762 §17,885 $0 50 50 817,865
L ! | i
: i ! | -
INDUSTRIAL PROGRAMS -
{(w/Est, Opt-Outs Removed) -
Smart Audit - Class 1 0 0 $0.00 50 9] 0 n/k $0 $0 $0 $0 50
Smart Audit - Class 2 0 0 $0.00 $0 0 0 nfa $0 $0 $Q $0 80 |
Smart Financing - General 0 0 $0.00 %0 0 0] $0.0000 %0 30 $0 $0 30
Smart Financing - Compressed Air System H 0 0 $0.00 $0 0 0]  $0.0000 $0 $0 30 $0 $0
1 P — B e m e B
TOTAL INDUSTRIAL PROGRAMS L 0 0 $0 | 0 $0 $0 $0 $0 $0
TOTAL COMPANY i1 585 3,194 [ 5299,558 [ 2995650 i 598,044 $28,823 §5.132 $33,955 §431,557
I ] ] ] _
T ost revenue and efficiency incentives are based on prospective values. i | | .
! | |
| | |




=~ Participants since 01/01/2003.

Year 2006 | | ! i
! i {
KENTUCKY POWER COMPANY | ] | [ Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 ; i | PAGE
YEAR PROGRAM 12a0f | 19
| ] TOTAL TOTAL NET TOTAL TOTAL
YEAR 11 {1st HALF) | NEW CUMULATIVE | ESTIMATED ACTUAL | NETLOST TOTAL LOST NET * EFFICIENCY MAXIMIZING ACTUAL
| | PROGRAM ENERGY |
PARTICIPANT | PARTICIPANT COSTS PROGRAM REV/QTRS SAVINGS REVENUE LOST INCENTIVE INCENTIVE TOTAL * COSTSTO BE
PER {KWH/ KWH/ (EX. C, (5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER * |PARTICIPANT| COSTS PARTICIPANT) HALF ($/KWH) REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
. ; 0] 2 3 4) (5) (6) ) (8) @ (10} a1 (12)
- | (X3 {23X(5) (BIX(7) {(OX( 5%) {9)+(10) (4)+(8)+(11)
RESIDENTIAL PROGRAMS ; |
Energy Filness 0 0 $0.00 $0 707 0l $0.03112 $0 30 $0 | $0 $0
Targeted Energy Efficiency )
- All Etectnic 75 496 $974.31 $73,073 896 444 416 $0.03111 $13,826 30 $3,654 $3,654 | $90,553
- Non-Ali Electric 34 | 249 $84.56 $2,875 267 | 66,483 $0.03124 $2,077 $671 30 ¢ 5671 1 $5,623
i
Compact Fluorescent Bulb 0 0 $0.00 $0 0 0| $0.00000 $0 50 $0 30 30
High - Efficiency Heat Pump i ‘ . B
- Resistance Heat 0 0 $0.00 $0 1,200 0|  $0.03114 $0 $0 $0 50 | $0
- Non Resistance Heat 0 4] $0.00 $0 447 0! $0.03116 $0 $0 $0 30 %0
i
| H .
High - Efficiency Heat Pump : : .
- Mobile Home 48 230 $446.06 $21,411 1,145 263,350 $0.03110 $8,180 $3,802 | $0 $3,802 $33,403
Mobile Home New Construction [ i
- Heat Pump | 90 425 $561.21 $50,509 1,810 768,2501  $0.03110 $23,924 511,246 | $0 $11,246 385,679
- Air Conditioner 0 2 $0.00 50 157 314 $0.03124 $10 30 $0 $0 310
Wiodified Energy Fitness 440 2,185 $275.33 $121,144 613 1,339,405 $0.03116 $41,736 $18,515 $0 $18,615 $181,395
R - [— — e R I ——— —— e
TOTAL RESIDENTIAL PROGRAMS i 687 3,587 | 2,883,218 $89,763 534,234 | $3,654 537,888 | $396,663
1 ]
! . I
COMMERCIAL PROGRAMS T
Smart Audit - Class 1 0 0 $0.00 0 0 n/g %0 %0 $0 $0 $0
-Class 2 0 0 $0.00 [¢] 0 nial $0 $0 $0 $0 $0
Smar\ Financing - Existing Building Q Q $0.00 o] 0]  $0.00000 $0 $0 $0 $0 30
Smart Financing - New Building ] [¢] $0.00 0 O] $0.00000 $0 $0 $0 $0 $0
TOTAL COMMERCIAL PROGRAMS 0 0 0 $0 50 30 30 30
mmmmmme |
! . —
INDUSTRIAL PROGRAMS - o
’ (w/Est. Opt-Outs Removed) ! o .
Smart Audit - Class 1 [¢] o] $0.00 $0 [¢] 0 nia $0 $0 $0 $Q
Smart Audit - Class 2 ¢] ¢ $0.00 $0 0 O nig $0 $0 $0 $0_
Smart Financing - General 0 0 $0.00 30 0 0! $0.00000 30 $0 $0 $0 - $0
Smart Financing - Compressed Air System 0 0 $0.00 $0 0 0!  $0.00000 $0 $0 $0 $0 $0
E— ‘z p— - i R p— -
TOTAL INDUSTRIAL PROGRAMS i o] Q | $0 0 $0 30 $0 $0 $0
TOTAL COMPANY L 687 | 3587 [ §269,012 2,883,218 $89,763 $34,234 33,654 §37,868 T 5396,663
S R e S R R
T ost revenue and efficiency incentives are based on prospective values.
~ Cumulative participants include a reduction for the cumulative pamcrpants as or 06/30/2003.
] T




Year 2006
KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 PAGE
YEAR PROGRAM 12B of 19
TOTAL TOTAL TOTAL TOTAL
YEAR 11 (2nd HALF) NEW CUMULATIVE | ESTIMATED | ACTUAL NET LOST TOTAL NET* EFFICIENCY MAXIMIZING ACTUAL
PROGRAM ENERGY
PARTICIPANT | PARTICIPANT COSTS PROGRAM REV/QTRS SAVINGS LOST INCENTIVE INCENTIVE TOTAL ™ COSTS TO BE
PER (KWH/ KWH/ (EX.C, (5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER ** |PARTICIPANT] COSTS PARTICIPANT) HALF REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
140] (2) 3) (4) 5) &) 8) @) (10} an (12)
{1X(3) (2)X(5) EX(T) (4)X( 5%} @10 4)+@+(11)
RESIDENTIAL PROGRAMS
Energy Fitness 0 4] $0.00 $0 706 0 $0 $0 $0 $0 $0
Targeted Energy Efficiency
- All Electric 87 481 $1,147.46 $99,829 896 430,976 $13,408 30 $4.991 $4,991 $118,228
- Non-All Electric 46 254 $84.00 $3.864 266 67,564 $2,111 $908 30 $908 $6.883
Compact Fluorescent Bulb Q 0 $0.00 $0 0 0 $0 $0 30 $0 $0
High - Efficiency Heal Pump
- Resistance Heat 4] 0 $0.00 $0 1,200 0 $0 $0 $0 $0 $0
- Non Resistance Heat 4] o] $0.00 $0 446 ¢] $0 $0 $0 30 $0
High - Efficiency Heat Pump
- Mobite Home 45 245 $460.00 $20,700 1,144 280,280 $8,717 $3,564 30 $3,564 $32,981
Mobile Home New Construction ™
- Heat Pump 94 460 $544.15 $51,150 1,808 831,680 $25,865 $11,746 $0 $11,746 $88,761
- Air Conditioner 0 2 $0.00 30 158 316 $10 $0 $0 $0 $10
Modified Energy Fitness 560 2,391 $427.85 $239,596 612 1,463,292 $45,596 $23,565 $0 $23,565 $308,757
TOTAL RESIDENTIAL PROGRAMS 832 3,833 3,074,108 $95,707 $39,783 $4,991 $44,774 $555,620
COMMERCIAL PROGRAMS
Smart Audit - Class 1 ¢] 0 $0.00 $0 0 0 $0 $0 $0 $0 $0
-Class 2 0 0 $0.00 30 Q 0 30 $0 $0 $0 $0
Smart Financing - Existing Building 0 0 $0.00 $0 o] 0 $0 $0 $0 $0 $0
Smari Financing - New Building 0 Q $0.00 $0 o] 0 $0 $0 $0 $0 $0
TOTAL COMMERCIAL PROGRAMS Q 0 ] $0 30 $0 30 $0
INDUSTRIAL PROGRAMS -
(w/Est. Opt-Ouis Removed)
Smart Audit - Class 1 9] 0 $0.00 30 0 ¢} $0 $0 $0 30 30
Smart Audit - Class 2 9] 0 $0.00 $0 0 9 $0 $0 $0 $0 $0
Smart Financing - General o] 0 $0.00 $0 0 0 $0 $0 $0 $0 50
Smart Financing - Compressed Air System Q o] $0.00 $0 0 o] $0 $0 $0 $0 $0
TOTAL INDUSTRIAL PROGRAMS 4] g $0 0 $0 $0 $0 $0 $0
TOTAL COMPANY 832 3,833 $415,139 | 3,074,108 $95,707 $39,783 $4.991 $44,774 $555,620
*  Lost revenue and efficiency incentives are based on prospeclive values.

** Cumulative participants include a reduction for the cumulative participants as of 12/31/2003.

*** Participants since  07/01/2003.




Year 2007
KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 YEAR PAGE
PROGRAM 13A of 18
TOTAL TOTAL NET TOTAL TOTAL
YEAR 12 (1st HALF) NEW CUMULATIVE | ESTIMATED | ACTUAL NET LOST. TOTAL LOST NET * EFFICIENCY MAXIMIZING ACTUAL
PROGRAM ENERGY
PARTICIPANT | PARTICIPANT COsTS PROGRAM REV/QTRS SAVINGS | REVENU LOST INCENTIVE INCENTIVE TOTAL ™ COSTS TO BE
PER (KWH/ KWH/ (EX. C, (5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER ** |PARTICIPANT] COSTS | PARTICIPANT) HALF (SIKWH)_| REVENUES PG.18C) COsTS) INCENTIVE RECOVERED
[©)] 2) 3) (4) (8 (€) )] (8) &) (10) (1) (12)
()XB) (2)X(8) BX@) (4)X{ 5%) ©)+(10) @@
RESIDENTIAL PROGRAMS
Energy Filness 0 9 $0.00 30 707 0] $0.0311 30 $0 $0 $0 30
Targeted Energy Efficiency
- All Electnic 128 295 $1,022.27 $130,851 896 264,320 $0.0434p $11.487 $0 $6.543 $6,543 $148,881
- Non-All Electnc 29 115 $86.48 $2,508 277 31,858 $0.0436p $1,390 $572 $0 3572 $4,470
Compact Fluorescent Bulb ¢] Q $0.00 $0 g 0} $0.0000D 350 $0 30 $0 $0
High - Efficiency Heat Pump
- Resistance Heat Q 0 $0.00 $0 1,200 Q $0.03114 g0 50 $0 30 $0
- Non Resistance Heat 0 0 $0.00 30 447 0} $0.0311B $0 $0 30 $0 $0
High - Efficiency Heat Pump
- Mobile Home 50 153 $450.00 $22,500 1,145 175,185 $0.0434p $7,614 $3,860 S0 $3,960 $34,074
Mobile Home New Construction ***
- Heat Pump 84 304 $563.10 $47,300 1,810 550,240] $0.04348 $23,924 $10,497 $Q $10,497 $81,721
- Air Conditioner 0 0 $0.00 $0 157 0 $0.04343 $0 $0 $0 30 30
Modified Energy Fitness 516 1,605 $381.00 $196,214 813 983,865 $0.04349 $42,788 521,871 30 $21.671 $260,673
Case No 2006 - 00373, Dated December 14, 20086:
- HEAP - Kentucky Power Company’s
Information Technology Impiementation Costs $58,968 $58,968
-HEAP - KACA's
Information Technology Implementation Costs $15,700 $15,700
TOTAL RESIDENTIAL PROGRAMS 806 2,472 $474,04 2,005,465 $87,203 $36,700 $6,543 $43,243 $604,487
COMMERCIAL PROGRAMS
Smart Audit - Class 1 8] ¢] $0.00 $0 Q g /a $0 30 30 $0 $0
-Class 2 Q Q $0.00 $0 Q 0 /a $Q $0 $0 $0 $0
Smart Financing - Existing Building Q 0 $0.00 $0 o] 0} $0.000d0 $0 30 50 $0 $0
Smart Financing - New Building 0 Q $0.00 30 8] 0} $0.00040 30 50 S0 $0 50
TOTAL COMMERCIAL PROGRAMS 4] Q $0 $0 $0 $0 $0 $0
INDUSTRIAL PROGRAMS -
(w/Est. Opt-Ouis Removed)
Smart Audit - Class 1 Q 0 $0.00 $0 [¢] 0 Ha $0 30 30 $0
Smart Audit - Class 2 Q 0 $0.00 $0 t] 0 /a $0 $0 $0 $0
Smart Financing - General Q [¢] $0.00 $0 0 o] $0.00040 $0 S0 $0 $0 $0
Smart Financing - Compressed Air System 0 Q $0.00 50 0 o] $0.00000 30 $0 $0 30 S0
TOTAL INDUSTRIAL PROGRAMS 0 $0 50 s0 $0 $0 $0
TOTAL COMPANY 1 806 1 [ 587,203 536,700 56,543 $43,243 $604,487
L1
* Lost revenue and efficiency incentives are based on prospeclive values.
** Cumulative participants mclude a reduction for the cumulative participants as of 06/30/2005.
=** Participants since 07/01/2005, i1 ]




Year 2007
KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 PAGE
YEAR PROGRAM 138 of 18
TOTAL TOTAL NET TOTAL TOTAL
YEAR 12 (2nd Half) NEW CUMULATIVE | ESTIMATED | ACTUAL NET LOST TOTAL LOST NET* EEFICIENCY MAXIMIZING ACTUAL
PROGRAM ENERGY
PARTICIPANT | PARTICIPANT COSTS PROGRAM REVIQTRS SAVINGS | REVENUE LOST INCENTIVE INCENTIVE TOTAL* COSTS TO BE
PER {IKWH/ KWH/ (EX. C, (5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER ** _|PARTICIPANT] COSTS PARTICIPANT) HALF (SIKWH) REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
48] (2) 3) (4) 5) (6) 44} (8) %) (10 1) (12)
(1)X(3) (2A(5) (BIK(7) (4IX( 5%) 9)+(10) (4)(8)+(11)
RESIDENTIAL PROGRAMS
Energy Fitness 0 Q $0.00 $0 706 0l $0.03112 $0 $0 $0 $0 $0
Targeled Energy Efficiency
- Al Elecirnc 100 421 $879.82 $87,882 8386 377,216 $0.04346 $16,394 $0 $4,399 $4,399 $108,775 |
- Non-All Electric 50 151 $89.58 $4,479 276 41,676  $0.04362 $1,818 $987 $0 $987 $7,284
Compact Fluorescent Bulb 0 o] $0.00 $0 0 0]  $0.00000 $0 $0 $0 $0 30
High - Efficiency Heat Pump
- Resistance Heat 9 Q $0.00 $0 1,200 0] $0.03114 30 30 30 $0 $0
- Non Resistance Heat [¢] 0 $0.00 $0 446 0| $0.03116 $0 $0 $0 50 $0
High - Efficiency Heat Pump o
- Mobile Home 45 209 $450.00 $20,250 1,144 239,096 $0.04346 $10,391 $3,564 30 $3,564 $34 206
Mobile Home New Construction ™ -
- Heat Pump 129 426 $551.94 $71,200 1,808 770,208 $0.04348 $33,489 $16,120 $0 $16,120 $120,809
- Air Conditioner 0 0 $0.00 $0 158 0  $0.04343 $0 30 $0 $0 $0
Modified Energy Fitness 485 2,113 $353.79 $171,690 612 1,293,156]  $0.04349 $56,239 $20,409 $0 $20,409 $248,238
s e [N — i [ e
TOTAL RESIDENTIAL PROGRAMS 809 3,320 $355,501 | $118,331 $41,080 54,399 $45,479 $519,311
COMMERCIAL PROGRAMS
Smart Audit - Class 1 9 Q $0.00 %0 0 "] nia $0 30 $0 $0 $0
-Class 2 0 Q $0.00 $0 o 0 n/a $0 $0 $0 30 $Q
Smart Financing - Existing Building 0 0 $0.00 30 0 0l  $0.00000 $0 30 $0 $0 $0 |
Smart Financing - New Buitding o} O $0.00 $0 Q 0 $0.00000 $0 $0 $0 $0 $0
TOTAL COMMERCIAL PROGRAMS | 0 0 | $0 $0 $0 $0 30 30
INDUSTRIAL PROGRAMS -
(w/Est, Opt-Outs Removed)
Smart Audit - Class 1 0 0 $0.00 30 Q 0 nla $0 %0 $0 $0 $0
Smart Audit - Class 2 0 ¢ $0.00 80 0 0 nla $0 $0 30 $0 0
Smart Financing - General 0 0 $0.00 $0 0 0|  $0.00000 $0 $0 $0 $0 30
Smart Financing - Compressed Air System 8] 0 $0.00 $0 9] 0|  $0.00000 $0 30 $0 $0 30
TOTAL INDUSTRIAL PROGRAMS 0 o] 30 0 $0 $0 $0 30 $0
TOTAL COMPANY 1] 809 3,320 | $355,501 | 2721382 $118,331 541,080 $4,399 $45,479 $519,311
1 I
T Lost revenue and efficlency incentives are based on prospective values.
=~ Cumulative participants include & reduction for the cumulative participants as of 06/30/2008,
=+ Participants since _07/01/2005. 1




Year 2008
KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 PAGE
YEAR PROGRAM 14A of 19
TOTAL TOTAL NET TOTAL TOTAL
YEAR 13 (1st HALF) NEW CUMULATIVE | ESTIMATED | ACTUAL NET LOST TOTAL LOST NET* EFFICIENCY MAXIMIZING ACTUAL
PROGRAM ENERGY
PARTICIPANT | PARTICIPANT COSTS PROGRAM REV/QTRS SAVINGS | REVENUH LOST INCENTIVE INCENTIVE TOTAL* COSTS TO BE
PER (KWH/ KWH/ (EX.C, (5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER ** [PARTICIPANT| COSTS PARTICIPANT) HALF (G/KWH) REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
(1) {2) {3) {4) (5) (6) (7} (8) 9) (10) (11 {12)
(XS (2)X(5) (BIX(T) (4)X( 5%) 910 @810
RESIDENTIAL PROGRAMS
Energy Filness 0 0 $0.00 $0 g 0] _ $0.0000 $0 $0 $0 30 30
Targeted Energy Efficiency
- All Electric 118 521 $1,358.15 $161,620 1,016 529,336]  $0.0434 $23,005 $9.189 30 $8,189 $193.814
- Non-All Electnic 56 196 $83.11 34,654 568 111,328]  $0.0434 $4.837 $3,454 $0 $3,454 $12,945
Compact Fluorescent Bulb Q 0 $0.00 $0 [¢] 0 $0.0000 $0 $0 $0 $0 $0
High - Efficiency Heat Pump
- Resistance Heat ¢ 0 $0.00 30 g 0!  $0.0000 $0 30 $0 $0 $0
- Non Resistance Heat Q Y] $0.00 $0 0 ] $0.0000 $0 $0 $0 $0 $0
High - Efficiency Heat Pump
- Mobile Home 61 252 $457.38 $27,800 875 220,500  $0.0434 $9.583 $8,539 $0 $8,539 $46,022
Mobile Home New Construction ***
- Heat Pump 95 520 $552.63 $52,500 861 447,720  $0.0434 $19,467 $10,597 $0 $10,597 $82.564
- Air Conditioner 0 Y] $0.00 50 Q 0] $0.0000 $0 $0 $0 $0 $0
Modified Energy Fitness 560 2,612 $361.32 $202,339 435 1,136,220]  $0.0434 $49.414 $27,871 $0 $27.871 $279,624
TOTAL RESIDENTIAL PROGRAMS 891 4,101 $449,013 2,445,104 $106,306 $59,650 $0 $59,650 $614,969
COMMERCIAL PROGRAMS
Smart Audit - Class 1 Q 0 $0.00 $0 9 0 nja $0 $0 $0 $0 $0
-Class 2 Q 0 $0.00 $0 a 0 nfa $0 30 30 30 $0
Smart Financing - Exssting Building o] a $0.00 $0 0 0 $0.00008 $0 $0 $0 $0 $0
Smart Financing - New Building o] o] $0.00 $0 0 0] $0.0000D $0 $0 $0 $0 30
TOTAL COMMERCIAL PROGRAMS 0 9 30 Q $0 $0 30 $0 30
INDUSTRIAL PROGRAMS -
(w/Est. Opt-Culs Removed)
Smart Audit - Class 1 4] 0 $0.00 9 0 nla $0 $0 %0 $0 $0
Smart Audit - Class 2 Q Q $0.00 0 0 nla $0 $0 $0 $0 $0
Smart Financing - General 0 [¢] $0.00 Q 0 $0.0000p $0 $0 $0 50 $0
Smart Financing - Compressed Air System Q 0 $0.00 0 0 $0.0000p $0 $0 $0 30 $0
TOTAL INDUSTRIAL PROGRAMS 9] 0 $0 $0 $0 $0 $0
TOTAL COMPANY [ 891 4,101 ! | $106,306 $50,650 $0 $59,650 $614,969
[T
* Lostrevenue and efficiency incentives are based on prospective values.
** Cumulative participants include a reduction for the cumulative participants as of 06/30/2005.
=+ Participants since _07/01/2005. |1 I




Year 2008 11 | | l[ i ] | ]
C | | ! | ! |
KENTUCKY POWER COMPANY RN | | : | ExhibitC
ESTIMATED SECTOR SURCHARGES FOR 3 ! l 5 ) j PAGE
YEAR PROGRAM ‘ | { 148 of i 19
L ] | - .
I H TOTAL TOTAL ! NET TOTAL | TOTAL
YEAR 13 (2nd HALF) i E NEW CUMULATIVE | ESTIMATED ACTUAL NET LOST TOTAL LQOST NET* EFFICIENCY MAXIMIZING ACTUAL
| E \ PROGRAM r ENERGY
| | PARTICIPANT PARTICIPANT COSTS PROGRAM | REVIQTRS SAVINGS | REVENUE LOST INCENTIVE INCENTIVE TOTAL * COSTS TOBE
t k PER (KWH/ KWH/ (EX.C, (5% of
PROGRAM DESCRIPTIONS | NUMBER NUMBER ** | PARTICIPANT COSTS PARTICIPANT) HALF ($/KWH) REVENUES PG.18C)Y COSTS) INCENTWE RECOVERED
@ @ Q) @ | (5 (6) mn @ ©) a0 | (11 (12)
. - {(1IX(3) {(2IX(B) O (4)X(5%) o0 4)+(8)+(11)
RESIDENTIAL PROGRAMS
Energy Fitness i 0 0 $0.00 $0 Q0 0 $0.00000 $0 $0 50 | $0 i $0
Targeted Energy Efficiency B |
- All Electric 89 545 $991.21 $88,218 1,016 553,720 $0.04346 $24,065 $6.873 $0 $6,873 $119,156
- Non-All Eleclric 20 223 $87.50 $1,750 568 126,664 $0.04345 $5,504 $1,234 $0 $1,234 $8,488
; ! ]
Compact Fluorescent Bulb Q 0 $0.00 $0 0 0|  $0.00000 $0 $0 ! 30 | 30 $0
|
igh - Efficiency Heat Pump |
-~ Resistance Heat ] 0 0 $0.00 30 0 0]  $0.00000 30 50 | $0 [ $0 |
- Non Resistance Heat [l 0 0 $0.00 | $0 0 0]  $0.00000 30 $0 30 | $0 $0
| | |
High - Efficiency Heat Pump | | [} ! !
- Mobile Home 74 | 288 $442.57 $32,750 874 252,586 $0.04346 $10,977 510,359 | $0 L $10,358 | $54,086
. | i i I D —
Mobile Home New Construction | |
- Heat Pump 108 548 $550.00 $59,400 860 471,280 $0.04348 $20,491 $12,047 S0 | $12,047 l $91.938
- Air Conditioner 0 0 $0.00 $0 0 Q $0.00000 $0 $0 $0 50 | $0
. ! | A A —
Madified Energy Fitness [l 440 2,793 $356.35 $156,792 435 1,214,955f $0.04349 $52,838 $21,899 $0 $21,899 $231,529
— =] - a - — ey —
TOTAL RESIDENTIAL PROGRAMS || 731 4,398 $338,910 2,619,205 $113,875 $52,412 $0 $52.412 | $505,197
________ 1
""""""" | R iodaisbsiminiand
| 1 | i i
o ! -
COMMERCIAL PROGRAMS | ! !
Smart Audit - Class 1 0 i $0.00 $0 0l 0 n/h $0 0 | $0 50 |
-Class 2 0 0 $0.00 30 Q 0 nig $0 30 $0 30! )
Smart Financing - Existing Building 0 0 $0.00 $0 0 0| $0.0000d $0 $0 50 30
Smart Financing - New Building Q Q $0.00 30 o] Q $0.0000d 50 $0 $0 50 |
“TOTAL COMMERCIAL PROGRAMS 0 o | 50 0 $0 0 50
| mesmmoms i
! | | ! !
| |
INDUSTRIAL PROGRAMS - | N
(w/Est. Opt-Outs Removed)
Smart Audit- Class 1 0 0 $0.00 $0 0 0 n/g 30 $0
Smart Audit - Class 2 0 Q0 $0.00 $0 0 0 B $Q $0
Smart Financing - General 0 0 $0.00 $0 0 0] $0.0000 $0 30
Smart Financing - Compressed Air System 0 0 $0.00 $0 Q Q $0.0000 $0 $0
TOTAL INDUSTRIAL PROGRAMS 0 9 0 $0 $0
TOTAL COMPANY Pl 731 4,398 | $338,91 I $113,875 $52,412
il | i -
“Lost revenue and efficiency incentives are pased on prospective values. | |
** Cumulative participants include a reduction for the cumulative participants as of 01/01/2006, | | | |




Year 2009
KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 PAGE
YEAR PROGRAM 16A of 19
AVERAGE TOTAL NET TOTAL TOTAL
NEW CUMULATIVE ACTUAL ACTUAL NET LOST LOST NET* EFFICIENCY MAXIMIZING ACTUAL
PROGRAM
PARTICIPANT | PARTICIPANT COSTS PROGRAM REVIQTRS REVENUE LOST INCENTIVE INCENTIVE TOTAL * COSTS TO BE
PER (KWH/ {EX. C, (5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER PARTICIPANT| COSTS PARTICIPANT) ($/KWH] REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
[40] 2 (3) (4) 5) €8] (8} 9) (10 (in (12}
@7 GXT (4)X( 5%} (9)+(10) (4)H8)+{11)
RESIDENTIAL PROGRAMS
Energy Fitlness 8] o $0.00 30 0 $0.00000 $0 $0 30 $0 $0
Targeted Energy Efficiency
- All Electric 118 575 1 "™ $1,060.16 $126,159 1,016 $0.04346 $25,389 $9,189 $0 $9,189 $160,737
- Non-All Electnic 22 210 | $93.27 $2,082 568 $0.04352 $5,191 $1,357 $0 $1,357 $8,600
Compact Fluorescent Bulb 0 0 $0.00 $0 0 $0.000p0 $0 $0 $0 $0 $0
High - Efficiency Heat Pump
- Resistance Heat 0 Q $0.00 $0 0 $0.000p0 $0 $0 $0 30 $0
- Non Resistance Heat 0 0 $0.00 $0 0 $0.000D0 $0 $0 $0 $0 $0
High - Efficiency Heat Pump
- Mobile Home 61 289 | * $449.18 $27,400 875 $0.043B0 $11,381 $8,539 $0 $8,539 $47,320
Mobile Home New Construction
- Heat Pump 88 552 | ** $552.84 $48,650 861 $0.04361 $20,679 $9.816 $0 $9,816 $79.145
- Air Conditioner o] Q $0.00 $0 Q $0.00000 $0 $0 $0 $0 $0
Modified Energy Fitness 425 2,775 | * $383.51 $162,993 435 $0.04345 $52,450 $21,152 $0 $21,152 $236,595
High Efficiency Heat Pump
- Resistance Heat Replacement 28 7 $305.36 $8,550 1,878 $0.04349 $572 $13,387 $0 $13,387 $22,509
~ Heat Pump Replacement 61 16 [ $442.62 $27,000 301 $0.04353 $210 $0 $1,350 $1,350 $28,560
Energy Education for Student Program (NEED) s} (o1 i $0.00 $8,139 92 $0.04370 $0 $0 $0 30 $8,139
Community Outreach Program (CFL} 926 149 | ™ $5.84 $5,404 92 $0.04370 $599 $4,621 $0 $4,621 $10,624
TOTAL RESIDENTIAL PROGRAMS 1,730 4,583 $416,347 $116,471 $68,061 $1,350 $69,411 $602,229
COMMERCIAL PROGRAMS
Smart Audit - Class 1 Y] Q $0.00 $0 0 nia $0 $0 $0 $0 $0
-Class 2 ¢ 0 $0.00 30 0 nia %0 $0 $0 $0 $0
Smart Financing - Existing Building 0 0 $0.00 $0 0 $0.00900 $0 $0 $0 30 $0
Smart Financing - New Buiiding 0 o] $0.00 $0 0 $0.00400 $0 $0 $0 $0 $0
TOTAL COMMERCIAL PROGRAMS 9 9 $0 $0 $0 30 $0 $0
INDUSTRIAL PROGRAMS -
(w/Est. Opt-Outs Removed)
Smart Audit - Class 1 0 Q $0.00 $0 Q n/a $0 30 $0 $0 50
Smart Audit - Class 2 0 0 $0.00 $0 Q nia $0 30 30 $0 $0
Smart Financing - General [¢] G $0.00 $0 Q $0.00900 $0 $0 $0 $0 $0
Smart Financing - Compressed Air System 0 0 $0.00 $0 [y $0.00000 $0 $0 $0 $0 $0
TOTAL INDUSTRIAL PROGRAMS 0 0 $0 $0 $0 $0 $0 $0
TOTAL COMPANY | l 1,730 4,583 $416,347 $116,471 $68,061 $1,350 $69,411 $602,229
il
= Lost revenue and efficiency incentives are based on prospective values.
" Cumulative participants nclude a reduction for the cumulative participants as of 07/01/2008.
*+ Cumulative participants include a reduction for the cumuiative participants as of _01/01/2009 (High Efficiency Heat Pump, Energy Education for Students and Community OQutreach Program (CFL)).




Year 2009 % ] ]
; i
A R I : R e
KENTUCKY POWER COMPANY | Exhibit ©
ESTIVATED SECTOR SURCHARGES FOR 3 \ g PAGE
YEAR PROGRAM i | [ 158 of 19
| | ] ! | _
} ! AVERAGE TOTAL i 1 NET TOTAL | \ TOTAL
YEAR 14 (2nd HALF) NEW CUMULATIVE | ACTUAL ACTUAL | NETLOST TOTAL LOST NET* | EFFICIENCY MAXIMIZING | | ACTUAL
\ 1 | PROGRAM ENERGY 1 | k \
PARTICIPANT PARTICIPAI\E_\ | COsTS PROGRAM REV/IQTRS SAVINGS | REVENUH | LOST | INCENTIVE INCENTIVE TOTAL ~ COSTS TO BE
PER (KWH/ KWH/ (EX. C, } (5% of R
PROGRAM DESCRIPTIONS NUMBER NUMBER PARTICIPANT] _COSTS PARTICIPANT) HALF {$IKWH) REVENUES PG.18C) COSTS) | INCENTIVE RECOVERED _
| 1) 2) (3) | “@ (5 (2] jta) 8y ! (9) (1) | an 12
o _ B @rm_ | (2)X(5) (BYX(7) | (AX(5%) (9)+{10} (4)+(8)+{(11}
RESIDENTIAL PROGRAMS | |
Energy Fitness | 1] 0] $0.00 $0 0 0|  $0.0000 $0 $0 50 %0 30
! | |
Targeted Energy Efficiency | | ]
- All Electric 140 620 | ** $993.48 $139,087 1,016 629,920|  $0.04346 $27.376 $10,811 $0 | $10,811 $177,274
- Non-All Electric 61 200 $101.34 $6.182 568 113,600 $0.04352 $4,944 $3,762 30 | £3,762 $14,888
i S N — I
Compact Fluorescent Bulb 0 ¢] $0.00 | $0 0 0] $0.0000p $0 § $0 30 $0 $0
i R S
High - Efficiency Heat Pump !
- Resistance Heat 0 0 $0.00 $0 0 0]  $0.0000p 30 $0 30 30 $0
- Non Resistance Heat ¢ Q $0.00 30 0 0]  $0.0000D $0 $0 $0 | $0 $0
! | | | i !
Figh - Eficiency Heat Pump | | | _
- Mobile Home 99 | 342 1 " $448.49 $44,500 874 298,908} $0.04350 $13,002 $13,858 $0 $13,859 $71,361
i !
Mobile Home New Construction | i B
- Heat Pump 103 556 | ** $544.17 $56,060 860 478,160 $0.04341 $20,805 $11,490 $0 $11,490 ] B $88,345
- Air Conditioner ] Q $0.00 $0 Q 0 $0.00000 $0 $0 $0 50 | 50
- - I |
Modified Energy Fitness 375 26311 ™ $372.99 $139,871 435 1,144,485 $0.04345 $49,728 $18,664 $0 518,664 | $208,263
n S i
High Efficiency Heat Pump P I |
_Resistance Heat Replacement | 63 60 | * $514.29 $32,400 1,879 112,740 $0.04349 $4,903 $30,120 $0 $30,120 | $67,423
_ Heat Pump Replacement ] 156 144 | "™ $451.92 $70,500 300 43200]  $0.04343 $1,880 30 $3,525 | $3,525 | $75,808
5. L L | I —
Energy Education for Student Program (NEED) | 1,130 | 558 | | $8.00 $9,045 92 51,336 $0.0437%0 32,243 | $5,627 $0 $5,627 | $16,915
! |
Coramunity Outreach Program {CFL) 2,818 2,501 [ ™ $10.19 $28,715 92 230,092 50.04310 $10,055 $14,082 $Q $14,062 | $52,832
! PURSS, USSR | P P
TOTAL RESIDENTIAL PROGRAMS 4,945 7.612 3,102,441 | $134,936 $108,395 $3,525 $111,920 ) $773,206_
T ———
[—— |
[
A S SO S —
COMMERCIAL PROGRAMS ! .
Smart Audit - Class 1 0 ¢] $0.00 30 0 0 /a $0 $0 $0 $Q{ $0 |
-Class 2 Q 0 $0.00 $0 4] Q h/a $0 $0 30 $0 30
Smart Financing - Existing Building 0 o] $0.00 $0 0 0]  $0.00090 $0 $0 $0 $0 $0
Smart Financing - New Building 0 0 $0.00 $0 0 0| $0.00000 $0 | $0 $0 $0 $0
| S U
TOTAL COMMERCIAL PROGRAMS | 0 o] ! 0 $0 S0 $0 50 $0
| I | —
S A —
INDUSTRIAL PROGRAMS - . |
- (wiEst._Opt-Outs Removed) !
Smart Audit - Class 1 0 0 $0.00 0 0 ¢] hial $0 $0 $0 $0 $0
Smart Audit - Class 2 0 0 $0.00 $0 0 0 h/a 30 $0 $0 $0 $0
Smart Financing - General ] 8] $0.00 $0 0 0l $0.000p0 $0 $0 | $0 $0 $0 |
Smart Financing - Compressed Air System Y c $0.00 $40_‘_ 5 0| _ $0.000p0 50 30 $0 ) %9
TOTAL INDUSTRIAL PROGRAMS | o] 0 $0 Q $0 $0 $0 $0 50
7T pmmmemsaos = e B resonsey Ry R Y It A ininin
ET—— | it uivin il st T T TZEiesies| || seess=ms|  ===ess==s] ) SERERARRL
TOTAL COMPANY [ 4,945 7,612 | | $528,350 | 310244 | $134,936 $108,395 $3,625 $111,920 $773,206
i ! | |
“ Lost revenue and efficiency ncentives are based on progpective values. l | | '%
~ Cumulative paricipants include a reduction for the cumulative participants as of 01/01/2007. | | | |
wr Gumulative oarticivants mnclude a reduction for the cumulative participants as of 0170172009 (High Efficiency Heat Pump, Energy Education for Students andiCommunity Quireach Program {CFL)). |




Year 2010
KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 PAGE
YEAR PROGRAM 16A of 18
AVERAGE TOTAL NET TOTAL TOTAL
YEAR 15 (1st HALF) NEW CUMULATIVE ACTUAL ACTUAL NET LOST TOTAL LOST NET~ EFFICIENCY MAXIMIZING ACTUAL
PROGRAM ENERGY
PARTICIPANT | PARTICIPANT COSTS PROGRAM REV/IQTRS SAVINGS | REVENUE LOST INCENTIVE INCENTIVE TOTAL™ COSTS TO BE
PER (KwWH/ KWH/ (EX. C, (5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER PARTICIPANT| COSTS PARTICIPANT) QTR (B/KWH REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
(4] 2) 3) 4) 5 6) ) (8) 1) (10} (in (12
4y /(1) (2)X(5) BIX(T7) (4)X( 5%) 9)+10) (48)+(11)
RESIDENTIAL PROGRAMS
Energy Fitness Q 0 $0.00 $0 Q ¢{ $0.0000¢0 $0 $0 $0 30 $0
Targeted Energy Efficiency
- All Electric 174 720 ™ $1,161.51 $202,103 1,016 731,520]  $0.04346 $31,792 $13,436 $0 $13,436 $247,331
- Non-All Electric 3 237 | ™ $114.10 $3,537 568 134,616]  $0.043%2 $5,858 $1,912 $0 $1,912 $11,307
Compact Fluorescent Bulb o Q $0.00 $0 4] 0] $0.00000 $0 $0 30 $0 $0
High - Efficiency Heat Pump
~ Resistance Heat Q 0 $0.00 $0 0 0 $0.00000 $0 $0 $0 $0 $0
- Non Resistance Heat 0 ¢] $0.00 $0 Q 0 $0.00000 30 $0 $0 $0 $0
High - Efficiency Heat Pump
- Mobile Home 97 416 | ™ $422.16 $40,950 875 364,000 $0.043%0 $15,834 $13,579 $0 $13,579 $70,363
Mobiie Home New Construction
- Heat Pump 115 6211 $527.83 $60,700 861 534,681 $0.04351 $23,264 $4,462 $0 $4,462 $88,426
- Air Conditicner [¢] 0 $0.00 $0 Q 0] $0.00000 30 $0 $0 %0 30
Modified Energy Fitness 501 2,762 | ™ $392.88 $196,836 435 1,201,470|  $0.04345 $52,204 $24,935 $0 $24,935 $273,975
High Efficiency Heat Pump
- Resistance Heat Replacement 97 136 | ™ $450.00 $43,650 1,879 253,665  $0.043#9 $11,032 $46,376 $0 $46,376 $101,058
- Heat Pump Replacement 272 348 | $416.73 $113,350 301 104,748 $0.043p3 $4,560 $0 $5,668 $5,668 $123,578
Energy Education for Student Program (NEED) 488 1,299 | ™ $50.99 $24,881 73 94,827 $0.043p7 $4,103 $2,430 $0 $2,430 $31,414
Community Outreach Program (CFL) 2,644 4482 | ™ $16.10 $42,564 91 407,862 $0.043y6 $17,848 $13,194 $0 $13,194 $73,608
TOTAL RESIDENTIAL PROGRAMS ] 4,418 11,020 $166,495 $120,324 $5,668 $125,992 $1,021,058
COMMERCIAL PROGRAMS
Smart Audit - Class 1 ] ] $0.00 50 0 0 pia 0 $0 $0 30 $0
- Class 2 0 0 $0.00 50 0 o] n/a $0 $0 $0 $0 $0
Smart Financing - Existing Building 0 ¢] $0.00 $0 0 0 $0.000p0 $0 $0 $0 $0 $0
Smart Financing - New Building Q 0 $0.00 $0 Q 0] $0.000p0 $0 $0 30 30 $0
TOTAL COMMERCIAL PROGRAMS 0 Q $0 0 $0 $0 $0 $0 $0
INDUSTRIAL PROGRAMS -
(w/Est. Opt-Outs Removed)
Smart Audit - Class 1 0 0 $0.00 $0 o] 0 n/a $0 $0 $0 $0 30
Smart Audit - Class 2 0 0 $0.00 $0 0 0 nla $0 $0 $0 $0 $0
Smart Financing - General ¢ 0 $0.00 $0 0 0] $0.00000 $0 30 $0 $0 $0
Smart Financing - Compressed Air System 0 0 $0.00 $0 0 0] $0.00000 $0 $0 $0 $0 $0
TOTAL INDUSTRIAL PROGRAMS Q ¢] $0 0 $0 $0 $0 $0 30
TOTAL COMPANY |} 4,419 11,020 $728,571 [ 3,827,389 | $166,495 $120,324 $5,668 $125,992 $1,021,058
T T
* Lost revenue and efficiency incentives are based on prospective values,
“Cumulative participants include a reduction for the cumulative participants as of 01/01/2007.
= Cumulative participants include a reduction for the cumulative participants as of _01/01/2008 (High Efficiency Heat Pump, Enerqy Education for Students and]Community Outreach Program (CEL)).




Year 2010
KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 PAGE
YEAR PROGRAM 16B-1 of 19
AVERAGE TOTAL NET TOTAL TOTAL
YEAR 15 {2nd HALF) NEW CUMULATIVE ACTUAL ACTUAL NET LOST TOTAL LOST NET * EFFICIENCY MAXIMIZING ACTUAL
PROGRAM ENERGY
PARTICIPANT | PARTICIPANT COsSTS PROGRAM REVIQTRS SAVINGS | REVENUS LOST INCENTIVE INCENTIVE TOTAL ™" COSTS TO BE
PER {KWH/ KWH/ (EX. C, (5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER PARTICIPANT| COSTS PARTICIPANT) QTRs {$IKWH) REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
M 2) 3 (4) (5) (8) 7) (8) (9) (10) (11 (12)
@)/ (2IX(5) BX"N (4)X( 5%) (9+10) (A)+(8)+{11)

RESIDENTIAL PROGRAMS
Energy Fitness 0 4] $0.00 $0 0 0]  $0.0000D $0 $0 30 $0 $0
Targeted Energy Efficiency

- Ali Electric 172 787 | ™ $809.62 $139,254 1,016 799,692 $0.0574b $45,945 $13,282 $0 $13,282 $198,481

- Non-All Electric 23 242 | $102.35 $2,354 568 137,456|  $0.0574B $7,898 $1,418 30 $1,419 $11,671
Compact Fluorescent Bulb o] Q $0.00 $0 0 0] $0.00000 $0 $0 $0 $0 $0
High - Efficiency Heat Pump

- Resistance Heat 4] 0 $0.00 $0 0 0{  $0.000d0 $0 30 $0 $0 $0

- Non Resistance Heat 0 Q $0.00 $0 0 0 $0.000G0 $0 $0 $0 %0 $0
High - Efficiency Heat Pump

- Mobile Home 136 496 | * $469.49 $63,850 875 434,000]  $0.05740 $24,955 $19,039 $0 $19,039 $107,844
Mobile Home New Construction

- Heat Pump 119 617 1 ™ $558.82 $66,500 861 531,237 $0.05745 $30,520 $13,274 $0 $13,274 $110,294

- Air Conditioner 0 0 $0.00 $0 o} 0] $0.000G0 $0 $0 $0 30 $0
Modified Energy Fitness 698 29391 ™ $317.39 $221,857 435 1,278,465 $0.05742 $73,537 $34,789 $C $34,789 $330,183
High Efficiency Heat Pump

- Resistance Heat Replacement 155 264 | = $326.00 $50,530 1,878 496,056]  $0.05748 $28,513 $74,108 $0 $74,108 $153,149

- Heat Pump Replacement 237 621 | ™ $559.79 $132,670 301 186,921 $0.05730 $10.748 $0 $6,634 $6.634 $150,052
Energy Education for Student Program (NEED) 1,059 1,220 | ™ $5.55 $5,880 74 90,280]  30.05714 $5,1589 $5,274 $0 $5,274 $16,313
Community Outreach Program (CFL) 2,167 3,516 | = $6.72 $14,570 91 319,956 $0.05768 $18,455 $10.813 $0 $10,813 $43,838
Residential Efficient Products

- Compact Flourescent Lamp (CFL) Q 0 $0.00 $0 0 0| $0.05818 30 $0 $0 $0 $0

- Specially Bulbs 0 0 $0.00 $0 0 0]  $0.05793 $0 $0 $0 $C $0

- LED Lights g 0 $0.00 $0 4] 0] $0.058%4 $0 $0 $0 30 $0
HVAC Diagnostic & Tune-Up

- Air Conditioner 0 0 $0.00 $0 9} 0]  $0.05749 $0 $0 $0 $C 30

- Heat Pump 28 3 $101.79 $2,850 371 1,113 $0.05749 $64 $319 $0 $318 $3,233
Residential Load Management

- Air Conditioner 4] 9] $0.00 30 0 01 $0.000¢0 30 $0 $0 $0 $0

- Water Heating 0 1] $0.00 30 o} 0} $0.00040 $0 $0 $0 $0 30

TOTAL RESIDENTIAL PROGRAMS 4,795 10,705 $700,315 4,275,076 $245,794 $172315 $6,634 $178,949 $1,125,058

_ == [E——
T




Year 2010 [l | | |
i !
KENTUCKY POWER COMPANY Exhibit C_ -
ESTIMATED SECTOR SURCHARGES FOR 3 PAGE
YEAR PROGRAM 16B-2 of 19
AVERAGE TOTAL NET TOTAL TOTAL
YEAR 15 (2nd HALF) NEW CUMULATIVE ACTUAL ACTUAL NET LOST TOTAL LOST NET * EFFICIENCY MAXIMIZING ACTUAL
] PROGRAM ENERGY
PARTICIPANT | PARTICIPANT COSTS PROGRAM REVIQTRS SAVINGS | REVENUEH LOST INCENTIVE INCENTIVE TOTAL " COSTS TO BE
PER (KWH/ KWH/ (EX. C, (5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER PARTICIPANT] COSTS PARTICIPANT) QTRs ($/KWH) REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
() (2) 3) (4) &) (8) ) (8 [C]] (10} i (2)
G (2)X(5) (BYX(7) (4)X( 5%) (9+(10) @rHs1+11)
COMMERCIAL PROGRAMS
Smart Audit - Class 1 ¢ §] $0.00 $0 0 0 nla $0 30 $0 30 $0
N -Class 2 0 0 $0.00 30 0 o nia $0 30 $0 30 $0
Smart Financing - Existing Building o] Q $0.00 30 0 0] $0.0000D $0 $0 $0 $0 $0
Smart Financing - New Building 0 Q $0.00 $0 0 0! $0.0000D $0 $0 $0 $0 $0
Commercial A/C & Heat Pump Program
- Air Conditioner Replacement 0 0 $0.00 $0 0 O] $0.14808 30 30 $0 $0 $0
- Heat Pump Replacement a Q $0.00 $0 Q 0]  $0.5859B $0 $0 $0 $0 $0
HVAC Diagnostic & Tune-Up
- Air Conditioner a a $0.00 30 0 0]  $0.06480 $0 $0 $C $0 $0
- Heat Pump 1 0 | $125.00 $125 819 0|  $0.0647B $0 $30 30 $30 $155
Commercial Load Management
- Air Conditioner [¢] 0 $0.00 $0 0 0}  $0.00000 30 30 $0 $0 $0
- Water Heating Q Q $0.00 $0 5] 0]  $0.00040 $0 30 $0 $0 $0
Commercial Incentive 0 o $0.00 0 g $0.25657 30 $0 $0 $0 $0
TOTAL COMMERCIAL PROGRAMS I 1 a 9] $0 $30 $0 30 $155
e e e S
INDUSTRIAL PROGRAMS -
(w/Est. Opt-Outs Removed) o
Smart Audit - Class 1 0 ) $0.00 §0 0 9 /2 30 30 $0 $0 $0
Smart Audit - Class 2 0 0 $0.00 $0 0 0 /a 30 $0 $0 $0 $9
Smart Financing - General 0 O $0.00 $0 O 0] $0.00090 30 $0 $0 $0 $0 ;
Smart Financing - Compressed Air System 0 0 $0.00 $0 0 0]  $0.00090 $0 $0 30 $0 $0
TOTAL INDUSTRIAL PROGRAMS i 0 Q 0 $0 $0 $0 $0 $0
TOTAL COMPANY ] 4,796 10,705 [ I [ $245,794 $172,345 $6,634 $178.979 §1,125,213
1
“Lost revenue and efficiency incentives are based on prospective values. |

“Cumulative participants include a reduction for the cumulative participants as of 04/01/2007.

~+Cumulative participants include a reduction for the curmulative participants as of _01/01/2009

(High Efficiency Heat Pump, Energy Education for Students and

i
Community Outreach Program (CFLY).




Year 2011
KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 PAGE
YEAR PROGRAM 17A-1 of 19
AVERAGE TOTAL NET TOTAL TOTAL
YEAR 16 (1st HALF) NEW CUMULATIVE ACTUAL ACTUAL NET LOST TOTAL LOST NET " EFFICIENCY MAXIMIZING ACTUAL
PROGRAM ENERGY
PARTICIPANT | PARTICIPANT COSTS PROGRAM REV/IQTRS SAVINGS | REVENU LOST INCENTIVE INCENTIVE TOTAL ™ COSTS TO BE
PER (KWH/ KWH/ (EX. C, (5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER PARTICIPANT| COSTS PARTICIPANT) QTR ($IKWH)) REVENUES PG.18C) COS8TS) INCENTIVE RECOVERED
) 2) =) 4) (5) 6} 48] (8) 9 (19 (in (12)
{4 /(1) {(2IX(5} (8)X(7) (DX %) {9)+{10) 4rE)+11)

RESIDENTIAL PROGRAMS
Energy Fitness 0 Q $0.00 $0 ] 0 $0.00000 $0 $0 $0 $0 $0
Targeted Energy Efficiency

- All Electric 110 814 $692.04 $76,124 1,050 854,700  $0.05746 $49,111 $16.253 S0 $16,253 $141,488

- Non-All Electric 6 208 $140.17 $841 448 93,184| $0.05748 $5,354 $0 $4. $42 $6,237
Compact Fluorescent Bulb 0 0 $0.00 $0 Q 0]  $0.000G0 $0 $0 $0 $0 $0
High - Efficiency Heat Pump

- Resistance Heat 4] 0 $0.00 $0 0 0}  $0.00040 $0 $0 $0 $0 $0

- Non Resistance Heat ¢] Q $0.00 $0 ¢] 0!  $0.00040 $0 $0 $0 $0 $0
High - Efficiency Heat Pump

- Mobile Home 94 442 $502.11 $47,198 1,403 620,126]  $0.05740 $35,657 $27,615 $0 $27,615 $110,470
Mobile Home New Construction

- Heat Pump 68 624 $680.15 $46,250 731 456,144 $0.05745 $26,205 $6,393 $0 $6,393 $78,848

- Air Conditioner a o] $0.00 30 0 0]  $0.000¢0 $0 $0 $0 $0 $0
Modified Energy Fitness 645 3,039 $346.52 $223,503 283 860,037] $0.057%2 $49,469 $9,456 $0 $9,456 $262,428
High Effictency Heat Pump

- Resistance Heat Replacement 154 328 | $452.59 $69,699 728 238,784|  $0.05748 $13,725 $12,030 $0 $12,030 $95,454

- Heat Pump Replacement 212 608 | * $429.25 $91,000 923 561,184 $0.05730 $32,268 $25,033 30 $25,033 $148,301
Energy Education for Student Program (NEED) 938 2,034 | ™ $12.40 $11,635 48 97,632 $0.05714 $5,579 $1,613 $0 $1.813 $18,827
Community Qutreach Program (CFL) 2,518 5442 | ™ $19.93 $50,179 50 272,100 $0.05768 $15,695 $9,871 $0 $9,871 $75,745
Residential Efficient Products

- Compact Flourescent Lamp (CFL) 77764 20,801 $1.82 $141,810 17 353,617] $0.058/18 $20,573 $24,107 $0 $24,107 $186,490

- Specialty Bulbs 0 0 $0.00 $8 15 0]  $0.057p3 $0 $0 $0 $0 38

- LED Lights 0 0 $0.00 $259 21 0]  $0.058p4 $0 $0 $0 $0 $258
HVAC Diagnostic & Tune-Up

- Air Conditioner 64 19 $50.00 $3,200 155 2,945  $0.067M9 3168 $84 $0 $84 $3,453

- Heat Pump 230 148 $72.24 $20,950 371 54,908] $0.057H9 $3,157 $3,300 $0 $3,300 $27,407
Residential Load Management

- Air Conditioner 0 0 $0.00 $0 0 0 $0.000D0 $0 $0 $0 30 $C

- Water Heating 0 o] $0.00 $0 0 0 $0.00000 $0 $0 $0 $0 $0

TOTAL RESIDENTIAL PROGRAMS 82,863 34,507 $782,656 $256,962 $135,755 $42 $135,797 $1,175,415




Year 2011
KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 PAGE
YEAR PROGRAM 17A-2 of 19
AVERAGE TOTAL NET TOTAL TOTAL
YEAR 16 (1st HALF) NEW CUMULATIVE ACTUAL ACTUAL NET LOST TOTAL LOST NET* EFFICIENCY MAXIMIZING ACTUAL
PROGRAM ENERGY
PARTICIPANT | PARTICIPANT COSTS PROGRAM REVIQTRS SAVINGS | REVENUE LOST INCENTIWVE INCENTIVE TOTAL " COSTS TO BE
PER {(KWH/ KWH/ (EX. G, (5% of
PROGRANM DESCRIPTIONS NUMBER NUMBER PARTICIPANT] COSTS PARTICIFANT) QTR {$/KWH) REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
) 2) (3) 4 (5) ®) [€4) (8) (9) {(10) (11 (12)
. (4) /(1) (2)X(5) (B)X(T) (4)X( 5%) 91+{10) A+t
COMMERCIAL PROGRAMS
Smart Audit - Class 1 0 0 $0.00 $0 9 Y] fa $0 $0 $0 $0 $0
-Class 2 0 Q $0.00 $0 0 0 ja $0 $0 $0 $0 $0
Smart Financing - Existing Building Q 0 $0.00 $0 o] 0|  $0.00000 $0 %0 $0 $0 $0
Smart Financing - New Building 0 Q $0.00 $0 0 0}  $0.0000 $0 $0 $0 $0 $0
Commercial A/IC & Heat Pump Program
- Air Conditioner Replacement 1 0 $300.00 $300 140 0}  $0.14803 $0 $1 $0 $1 $301
- Heat Pump Replacement 15 4 $256.67 $3,850 558 2,232|  $0.58599 $1,308 $872 $0 $872 $6,030
HVAC Diagnostic & Tune-Up
- Air Conditioner 1 [¢] $0.00 30 343 0]  $0.06440 $0 $7 $0 $7 $7
- Heat Pump 18 8 $72.22 $1,300 818 6,544 $0.06476 $424 $532 $0 $532 $2,256
Commercial Load Management
- Air Conditioner 0 0 $0.00 $0 0 0] $0.00040 $0 $0 $0 $0 $0
- Water Heating o] 0 $0.00 $0 0 0}  $0.00040 $0 $0 $0 $0 $0
Commercial Incentive 0 ¢] $0.00 $0 0 0]  $0.25847 30 $0 $0 $0 $0
TOTAL COMMERCIAL PROGRAMS 35 12 $5,450 8,776 $1,732 $1,412 $0 $1.412 $8,594
INDUSTRIAL PROGRAMS -
(w/Est. Opt-Outs Removed)
Smart Audit - Class 1 Y 0 $0.00 0 Q hia $0 $0 $0 $0 $0
Smart Audit - Class 2 0 0 $0.00 0 0 h/a $0 $0 $0 $0 $0
Smart Financing - General Q 0 $0.00 Q 0]  $0.00000 $0 $0 $0 $0 $0
Smart Financing - Compressed Air System 0 0 $0.00 0 0] $0.00090 $0 $0 $0 $0 $0
TOTAL INDUSTRIAL PROGRAMS 0 0 g $0 %0 %0 $0 $0
TOTAL COMPANY I 82,898 34,519 ] [ 4,474,137 I $258,694 $137,167 $42 $137,208 $1,184,008
] I ! |
* Lost revenue and efficiency incentives are based on prospective values. t ]
* Cumulative participants include a reduction for the cumulative participants as of 01/01/2008 (High Efficiency Heat Pump, Energy Education for Students and Community Outreach Program (CFL)).




Year 2011 |
KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 PAGE
YEAR PROGRAM 17B-1 of 19
AVERAGE TOTAL NET TOTAL TOTAL
YEAR 16 (3rd QTR) NEW CUMULATIVE ESTIMATED | ESTIMATED| NET LOST TOTAL LOST NET* EFFICIENCY MAXIMIZING ESTIMATED
PROGRAM ENERGY
PARTICIPANT | PARTICIPANT COsTS PROGRAM REVIQTRS SAVINGS | REVENUH LOST INCENTIVE INCENTWVE TOTAL™ COSTS TO BE
PER (KWH/ KWH/ (EX.C, (5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER PARTICIPANT| COSTS PARTICIPANT) QTRs {$/KWH) REVENUES P£G.18C) COSTS) INCENTIVE RECOVERED
1) 2 (3 4) (5) & [€4] 8} 9) {10y a1 (12}
@) /() (2)X(5) BIX(T) (4)X( 5%) (9+(10) (4)+(8)+(11)

RESIDENTIAL PROGRAMS
Energy Filness 0 0 $0.00 $0 0 0]  $0.0000 $0 $0 $0 $0 $0
Targeted Energy Efficiency

- All Electric 130 878 $1,306.35 $168,826 526 461,828 $0.0574 $26,550 $19,208 $0 $19,208 $216,584

- Non-All Electric 26 168 $194.08 $5,046 224 37,632]  $0.0574% $2,162 $0 $252 $252 $7,460
Compact Fluorescent Bulb o] Q $0.00 $0 0 0] $0.0000p 20 $0 $0 $0 30
High - Efficiency Heat Pump

- Resistance Heat 0 0 $0.00 $0 [¢] 0} $0.0000D $0 $0 $0 $0 $0 |

- Non Resistance Heat 0 0 $0.00 $0 ¢] 0 $0.0000p $0 $0 $0 $0 $0
High - Effictency Heat Pump

- Mobile Home 7 546 $487.52 $37,539 702 383,2927  $0.0575D $22,038 $22.621 $0 $22,621 $82,199
Mobile Home New Construction

- Heat Pump 70 581 $562.01 $39,341 365 212,065 $0.05748 $12,192 $6,581 $0 $6,981 $58,114

- Air Conditioner 0 0 $0.00 %0 ] 0] $0.00000 30 $0 $0 $0 $0
Modified Energy Fitness 318 3,013 $409.00 $130,063 142 427.846]  $0.057597 $24,631 $4,662 $0 $4,662 $159,356
High Efficiency Heat Pump

. Resistance Heat Replacement 58 183 | ™ $410.74 $23,823 365 66,795]  $0.05745 $3,837 $4,531 $0 $4,531 $32,191

- Heat Pump Replacement 146 285 | ** $530.66 $77,477 461 131,385]  $0.05780 $7,555 $17,240 $0 $17,240 $102,272
Energy Education for Student Program (NEED) 200 9711 " $18.24 $3,647 24 23,304 $0.05740 $1.340 $344 $0 $344 $5,331
Community Quireach Program (CFL) 1,432 3,157 | = $4.53 $6,482 26 82,082 $0.05765 $4,732 $5,613 $0 $5,613 $16,827
Residential Efficient Products

- Compact Flourescent Lamp (CFL) 34,309 95,780 $3.80 $130,258 8 766,240 $0.05818 $44,580 $10,636 $0 $10,636 $185,474

- Speciaity Bulbs 13 2 $25.85 $336 7 14|  $0.05793 $1 $4 $0 $4 $341

- LED Lights 18 3 $48.39 $871 10 30 $0.058%4 $2 $0 $44 $44 $917
HVAC Diagnostic & Tune-Up

- Air Conditioner. 93 114 $290.85 $27,049 78 8,892 $0.05749 $511 $122 $0 $122 $27,682

- Heat Pump 84 342 $40.67 $3416 185 63,270 $0.05749 $3,637 $956 $0 $956 $8,008
Residential Load Management

- Air Conditioner 30 7 $1,294.90 $38,847 0 0] $0.000¢0 $0 $0 $0 $0 $38,847

- Water Heating 30 7 $1,294.90 $38,847 a 0] $0.00000 $0 $0 $0 $0 $38,847

TOTAL RESIDENTIAL PROGRAMS 37,034 106,037 ! 2,664,675 | $153,769 $92,518 $296 $92,814 $979,451

[ —— |




Vear 2011 T I i | | | | | !
— ! ! ! 1 | | ! ! | ’ ]
KENTUCKY POWER COMPANY ! ! 1 | | i | [ ExhibitC_ |
ESTIMATED SECTOR SURCHARGES FOR 3 \ ! k \ [ PAGE
YEAR PROGRAM x R ! 17B-2 of 19
| | | | L _ _
| | AVERAGE TOTAL | NET TOTAL TOTAL
YEAR 16 (3rd QTR ‘ NEW ! CUMULATIVE | ESTIMATED ESTIMATED NET LOST TOTAL LOST NET * EFFICIENCY WMAXIMIZING ESTIMATED
T | PROGRAM | ENERGY \ |
1 PARTICIPANT | PARTICIPANT COSTS PROGRAM REV/IQTRS SAVINGS REVENU& LOST § INCENTIVE INCENTIVE TOTAL™ COSTS TO BE
!
PER (KWH/ KW/ £ (EX. C, (8% of
PROGRAM DESCRIPTIONS NUMBER NUMBER PARTICIPANT| COSTS PARTICIPANT) QTRs | ($/KWH) REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
%)) | 2 | (3) [—) | 163)] (8 0] (8) 9) ! (10) n (12)
B [l | @i | 2K [GRA) IS L) (A+8)+(11)
COMMERCIAL PROGRAMS | | i B
Srnart Audit - Class 1 0 0 $0.00 $0 0 o] nfa $0 30 9 $0 30
-Class 2 Q 0 $0.00 $0 o 0 fa $0 $0 $0 $0 30
Smart Financing - Existing Building 0 Q $0.00 30 Q 0l $0.0000D $0 $0 30 $0 $0 |
Smart Financing - New Building } 0 0 $0.00 $0 9 0} $0.0000P $0 $0 ] $0 $0 $0
1 I
Commercial AJIC & Heat Pump Program |
~ Air Conditioner Replacernent 18 10 $743.32 $14,123 71 710]  $0.07447 $53 $18 $0 $18 $14,194
- Heat Pump Replacement — 15 23 $1,328.33 $19,925 279 6417 $0.07430 $477 $872 %0 $872 321,274
HVAC Diagnostic & Tune-Up | ]
- Ajr Canditioner | 45 25 ] $350.22 $15,760 172 4,300]  $0.07424 $319 $326 $0 $326 | $16,405
- Heat Pump | 14] 25 ] $127.29 $1,782 410 ] 10,250]  $0.07449 $761 3414 | 30 $414 | $2,957
| g !
Commercial Load Management ‘1; | o
- Air Conditioner | 7 2 $616.86 $4,318 0 0] $0.00040 | $0 §0 $0 $ $4,318
- Water Heating | 7 2 $616.86 $4,318 0 0| $0.000400 $0 $0 $0 $0 $4,318
I | _ [— _
Commercial Incentive } | 30 10 | $10,347.27 $310,418 3,739 | 37,3901 $0.07542 $2,809 $71,420 | 30 | $71,420 | $384,647 |
| et - - [ ! N
TOTAL COMMERCIAL PROGRAMS | ’ 137 97 $370,644 $4,419 $73,050 $0 $73,050 $448,113
R é i B I —
| I R J
NDUSTRIAL PROGRAMS - [ L | |
~ (wiEst, Opt-Outs Removed) | I i ]
Smart Audit - Class 1 ] 0 0 $0.00 30 ol 0l /a 30 $0 $0 30 0|
Smart Audit - Class 2 0 0 $0.00 $0 Q 0 /2| $0 $0 $0 30 $0
Smart Financing - General o 0 $0.00 %0 Q 0 $0.00040 $0 $0 $0 %0 30 |
Smant Einancing - Compressed Air System i} 0 $0.00 $0 0 0f  $0.00000 $0 $0 30 %0 $0
1) hasnasn e henm—— e inuven —— ———— B —
TOTAL INDUSTRIAL PROGRAMS 0 ¢] $0 30 $0 30 0 \ 30
B P it | ===
TOTAL COMPANY 1 37471 106,134 T Tei,108512 [ 5158188 $165568 | $256 165,864 | $1,427 564
HA ! ! ]
“ Lost revenue and efficiency incentives are based on prospective values. | [ | t .

*  Cumulative participants mclude a reduction for te cumuizive participants as of 01 10412008 (High Efficiency Heat Pump, Energy Education for Students and S ommurity Outreach Program (CFL)).




Year 2011

KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 PAGE
YEAR PROGRAM 17C-1 of 19
AVERAGE TOTAL NET TOTAL TOTAL
YEAR 16 (4th QTR) NEW CUMULATIVE ESTIMATED | ESTIMATED| NET LOST TOTAL LOST NET " EFFICIENCY MAXIMIZING ESTIMATED
PROGRAM ENERGY
PARTICIPANT | PARTICIPANT COSTS PROGRAM REV/IQTRS SAVINGS | REVENUE LOST INCENTIVE INCENTIVE TOTAL" COSTS TO BE
PER (KWH/ KWH/ (EX. C, (5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER PARTICIPANT| COSTS PARTICIPANT) QTRs ($/KWH) REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
(1) (2) 3) G} [6)] [C)] (7 (8) o) (19) (11 (12
(4) /(1) (2)X(5) {6YX(7) (AX( 5%} (9)+(10) (4)+8)+(11)

RESIDENTIAL PROGRAMS
Energy Fitness 0 0 $0.00 $0 0 0} $0.0000 $0 $0 $0 $0 $0
Targeted Energy Efficiency

- All Electric 110 908 $1,306.35 $143,699 526 477,608 $0.0574 $27,458 $16,253 $0 $16,253 $187,410

- Non-All Electric 23 181 $194.09 $4,464 224 40,544]  $0.05746 $2,330 $0 $223 $223 37,017
Compact Fluorescent Bulb [§] 0 $0.00 30 0 0{  %0.00009 $0 30 $0 $0 30
High - Efficiency Heat Pump

- Resistance Heat Q o] $0.00 $0 0 0} $0.0000p $0 $0 $0 30 $0

- Non Resistance Heat 0 0 $0.00 30 [¢] 0]  $0.0000p $0 $0 $0 $0 $0
High - Efficiency Heat Pump

- Mobile Home 59 306 $487.51 $28,763 702 214,812}  $0.0575p $12,352 $17,333 $0 $17,333 $58,448
Mobile Home New Construction

- Heat Pump 87 596 $558.34 $37,409 365 217,540 $0.0574p $12,506 $6,299 $0 $6,298 $56,214

- Air Conditioner 0 0 $0.00 30 0 O} $0.0000p $0 $0 $0 %0 $0
Modified Energy Fitness 248 3,107 $408.00 $101,433 142 441,194 $0.05757 $25,400 $3,636 $0 $3,636 $130,469
High Efficiency Heat Pump

_ Resistance Heat Replacement 60 465 | ** $397.05 $23,823 365 169,725 $0.05745 $9,751 $4,687 $0 $4,687 $38,261

- Heat Pump Replacement 142 868 | *" $545.61 $77.477 461 400,148 $0.05750 $23,009 $16,767 $0 $16,767 $117,253
Energy Education for Student Program {NEED) 862 16691 " $18.23 $15,718 24 40,086 $0.05750 $2,303 $1,483 $0 $1,483 $19,504
Community Outreach Program (CFL) 850 4,525 | * $4.52 $3,839 26 117,650 $0.057€5 $6,783 $3,332 $0 $3,332 $13,954
Residential Efficient Products

- Compact Flourescent Lamp {CFL) 23,872 125,257 $3.92 $93,468 8 1,002,056]  $0.05818 $58,300 $7,400 $0 $7,400 $159,168

- Spectalty Bulbs 12 23 $20.08 $241 7 161]  $0.05793 $9 54 $0 $4 $254

- LED Lights 757 339 $0.83 $625 10 3,390 $0.05844 $198 $0 $31 $31 $854
HVAC Diagnostic & Tune-Up

- Air Conditioner 23 128 $353.83 $8,138 78 10,062]  $0.05748 $578 $30 $0 $30 $8,746

- Heat Pump 26 384 $39.54 $1,028 185 71,040 $0.05749 $4,084 $296 $0 $296 $5,408
Residential Load Management

- Air Conditioner, 220 138 $416.81 $91.478 0 0]  $0.00040 $0 $0 $0 $0 $91,478

- Water Heatling 220 138 $415.81 $91,478 0 0 $0.00040 $0 $0 $0 $0 $91,478

TOTAL RESIDENTIAL PROGRAMS 27,551 139,033 3,205,986 $185,061 $77,520 $254 $77,774 $985,916
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Year 2011

KENTUCKY POWER COMPANY Exhibit C
ESTIMATED SECTOR SURCHARGES FOR 3 PAGE
YEAR PROGRAM 17C-2 of 19
TOTAL NET TOTAL TOTAL
YEAR 16 (4th QTR) NEW CUMULATIVE ESTIMATED| NETLOST LOST NET * EFFICIENCY MAXIMIZING ESTIMATED
PARTICIPANT | PARTICIPANT PROGRAM REV/IQTRS REVENUH LOST INCENTIVE INCENTIVE TOTAL " COSTS TO BE
{KWH/ {EX. C, (5% of
PROGRAM DESCRIPTIONS NUMBER NUMBER COSTS PARTICIPANT) (SIKWH) REVENUES PG.18C) COSTS) INCENTIVE RECOVERED
[&h)] 2) (5) 4] 8) )] (1% b (12)
(BIX(7) (X 5%) [Eai] 4811
COMMERCIAL PROGRAMS
Smart Audit - Class 1 0 0 $0 0 0 n 30 $0 $0 $0 $0
-Class 2 0 0 $0 o] [¢] N $0 $0 $0 $0 $0
Smart Financing - Existing Building 4] 0 50 [v] 0| $0.0000 $0 $0 $0 $0 $0
Smart Financing - New Building 0 0 $0 Q 0l $0.0000] $0 $0 $0 $0 $0
Commercial A/C & Heat Pump Program
- Air Conditioner Reptacement 5 17 $3,693 71 $0.0744] $90 $5 30 $5 $3,788
- Heat Pump Replacement 10 24 $5210 279 $0.0743 $498 $581 $0 $581 $6,289
HVAC Diagnostic & Tune-Up
- Air Conditioner 14 65 $4,742 172 $0.07424 $830 $101 $0 $101 $5,673
- Heat Pump 8 31 $536 410 $0.07429 $944 $236 $0 $236 $1,716
Commercial Load Management
- Air Conditioner 18 15 $10,169 0 $0.00000 $0 $0 $0 $0 $10,169
- Water Heating 18 15 $10,169 0 $0.000d0 $0 $0 $0 $0 $10,169
Commercial Incentive 58 55 $600,142 3,739 $0.0751 $15,448 $138,078 $0 $138,078 $753,668
TOTAL COMMERCIAL PROGRAMS 131 222 $634,661 $17,810 $139,001 $0 $139,001 $791,472
INDUSTRIAL PROGRAMS -
{w/Est. Opt-Outs Removed)
Smart Audit - Class 1 0 4] 0 $0 $0 $0 $0 50
Smart Audit - Class 2 Q Q 4] $0 $0 $0 $0 $0
Smart Financing - General o] 0 0 $0.000! $0 $0 $0 $0 $0
Smart Financing - Compressed Air System 0 0 0 $0.000 $0 $0 30 $0 $0
TOTAL INDUSTRIAL PROGRAMS g 0 30 $0 $0 $0 $0
TOTAL COMPANY P 27,682 139,255 $202,871 $216,521 $254 $216,775 $1,777,388

L

-

Lost revenue and efficlency incentives are based on prospective values.

= Cumulative participants include a reduction for the cumulative participants as of 01/01/2009 (High Efficiency Heat Pump, Energy Education for Students and

i
i
|
ommunity Qutreach Program (CFL)}.
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KEHTUCKY POWER COMPANY i | | | } ! | |
DERIVATION FOR ! !
3 YEAR DSM EXPERIMENT Exhipil G
CALCULATION GF PAGE
EFFICIENGY JHCENTIVE 18A0l | 12
e raan
expmE_| NUMBER OF NEW PARTICIPANTS
™ YEAR | YEAR YEAR YEAR YEAR VEAR VEAR YEAR YEAR VEAR YEAR YEAR YEAR YEAR
PROGRAM DESCRIPTIONS angaT 1 2 3 4 5 5 7 8 9 10 1 12 13 14
m [F] [} ta [ ) 1)} ® 1) 101 1) RE] (13) Ga_L {5, [ (6 | 00 1 18 REN 1201 of @ | @ | ea | 29 @8 |20 18 [P I N D) @2 3|3 (35| 30)_|
|
INITIAL_|_PROSF. ;_|_2008_| 2008 | 2010 2011 15t 2nd 15t 2nd 15 208 15t 2nd 15t 2nd 1 2nd 15t 2nd ist 2nd ist 2n¢ 151 2nd 1st and 18 2nd T8t 2nd
VALUES | VALUE: VALUES | VALUES| VALUES| VALUES hal hall hail halt hall haif half hall hall haif bl nall hall tail hall hall ol hail hal hall Tall hail hall hall bl fall
RESIDENTIAL PROGRAMS ; I
Eneray Filngss 7822 | S2078 | $3389 | $33.89 | $3369 i oa iz wa 552|213 669 534 448 306 [7 i [ [} i )] [ [ [} ) [ [} [ )] [ [} [} [)] [)] [} [
Taraeted Enetay Ellicienc I
- All Efeclic 50,00 | .00 | §0.00 | S000 | Sir2z | Sr722] STr.22] S14T7S 223 118 175 [¥7) 131 75 65 33 59 62 @ ) 76 100 69 72 89 | 86 S 75 [i7d 128 100|119 ) 18 140
~tign-All Eleclic 9.71 S50 | 5428 | 51073 | $61.66 | So1.68 | $61.68 | (537.28) 74 26! 9 24 a2 12 [ 28 Ell 18 46 32 13 T 69 10 72 57 % 34 48 29 50 56 20 22 &1
Compact Fluorescant Bulb HE] o ) ol Wa fa wa wia e 269 [l [} [ [ [ [ [ [1] [ [ [} [ 0 [i] [ [ [ ] [ 9 [ [ 1 [ [ ]
~ Eificiercy Heat Sump ! | |
csistance Heal 1873 $772 | S44.49 1 s4a19 | 84418 3 ia wa i 535 23 7220] Fil 105 99 40 38 5 23 30 i [ i [} ] [} [} [} [1] )] 0 [ [ [ [
~Hion Heal 51668 | 32911 iz n/a wa wa v wa /a 527 124 186 E 64 2 [} ol 0 0 [ [} [ i ] [ [ ] [ [ i} [ [ [} [} [ 0
!
Hiah - Efficiency Heal Pump : |
- Mobile Home S9aE0 | S3250.| SBazi | 520.02 | 57920 | 513989 | 13980 [$13999 | 520378 356 108 127 &% 173 10§ 134 a5 43 53 a7 a3 43 3 29 ai S 34 ) 48 a5 50 B & 74 3 )
Hiobile Home Hew C L ]
- Heal Pumg na pla| S44d2|  $1.06 | S12 ST1155 {511,551 $94.01 [} [} [ [ 33 %8 123 101 54 83 7] 57 61 4G [i) ) 70 67 (5 50 94 B4 129 85 108 &8 103,
~ Rir Congiioner 041 | 50,41 i na wa na [ 7 1 [ [ 0 a [ [ [ o [ [ [
! __
Hiodilied Eneray Filness. i TI106 | $42.08 | SH0.07 | $4977 | Sag.7l | S146% 101 At 334 381 37t 3 440 560 515 485 | 560 40 a7 |35
i
Viich Elficiency Heal Pump i
- Resi Heal i S476.10 | S476.10 | §78.12
- Heat Pump Re 1 S000 | S0.00 | 511808
!
Enerqy Educalion for Student Program (NEED! 5496 | s4.98 5172,
Comrmniy Outeach Piogram (GFLY 3489 [ 5499 $397
Efficient Products
- Compac! Flourescent Lamn (GFLY 089 | 50.31
~ Seecialty Bulbs .05 $0.34
“LED Liohis { $0.00 | {5076}
1
HVAC Dizanostic & Tune-Up |
- Air Conditioner STt $131
~ Heat Pump S11.35 | 51138
Load
- Air Conditioner $0.00. $0.00
- Y¥ater Heating 5000 50,00 !
]
TOTAL HESIDENTIAL PROGRAMS i
<< particigants since 02/01/98 i .
S - |
CONMERCIAL PROGRAMS
Swart Audt - Class 1 50,00 Wa wa nia a nia wa wa 91 243 i69 20 17 186 e8] 144 159} i3 3 125 [ [ [ [ [ [ i [ [i]
~Class 2 50.00 | o na wa nfa nla wa /a 5 11 26 2 16 210 [ pE] 2 [} [} [ [ [ 0 Q [ [ [
Stmar Fipancing - Exising Bulding 505,34 579754 | S03254 | 525054 | 573254 | S23254 [ 523254 | 523254 1 [ i 2 6 S i5 24 1 i 7 p: [} [} [ [ q [ [} [ ]
‘Smart Fiancing - New Bulding 55033 76233 | 5262.33 | $262.33 | $262.33 | 526233 | $262.33 | $262.33 [} 1 q 3 [ 4 [)] 1 5 1 [ [) [ ) [ (2 [ [ [
< il AIC & Fieal Pump Proaram
_ Air Condilioner 5083 X
“Heat Pump i 58,10 | 55010
HYAC Diagnoslic & Ture-Uo
- Alr Candilionar 57.24 §7.24
~ Heal Pump $29.56 1 §29.58
I ial incontive §0.00 15230056
Commercial Load
~ Air Gonditioner §0.00 50,00
“yiater Heafing 50,00 50.00
TOTAL COMMERCIAL PROGRARS
{HOUSTRIAL PROGRAMS - |
fwiESt, Ort-Ouls Regmoved)
St Audil- Class 1 wa Wa Wa wa wa wa wa i g 2 1 3 [ 0 [ ) [} [ G
Smart AudiL- Class 2 na nja wa fa A nfa ia 1 [ [ 9 [} o [ [ [}
Smart Financing - Genaral ¥ 362,60 nia a i a o/a i a [ i [} [ 0 [ [1) [ 0
Smart Financing - C A Svstem $4.850.21 | $4,040.80 wia o2 a la a nia nia [ [} [ [ [ [ [} [ 0
TOTAL INDUSTRIAL PROGRAMS k
|
ATNUAL SHARED SAVINGS (5) | -
H i i H
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KENTUCKY POWER COMPANY ! i i | 1 | i i |
BERIVATION FOR !
3 YEAR DSH EXPERIMENT Exnii C
CALCULATION OF PAGE
EFFICIENCY INCENTIVE 880! 19
ANNUAL SHARED SAVINGS (5)
YEAR VEAR YEAR YEAR l 1 YEAR ] VEAR YEAR YEAR YEAR YEAR YEAR [YEAR ] [VEAR | T YEAR | VEAR
PROGRAM DESCRIPTIONS 15 16 1 2 3 4 15 [ kd g 0| ou | 2 | 13
[EyD SET Y [T 7 @2 5Ty a1 s 136 T tagy 18} (51} (521 53) [&] 156) 57 [ T A Y 1) 62 31| (64 1651 61|
OO0 x| @X02) | @X03)_|_@x04 | GXN5 | (K6 | @GR BIRU9)_|_@X20)_|_@xien | axed ] XA L ANZE) L TAXGEL | BIKZN | IS0 | Xen | GHED | OKEN | GIXED 1 (BRE3) 1 BIXEH
1st_i_ 2nd 1st 3 4t 1st 2nd 1s 2nd 15t 2nd 15t 2nd ist 2nd 15t 2nd 15t 2nd 15t 200 15t 2nd st 20¢ 15t 2nd ist 2nd
hall |__ball | nalf att atr falf half hall hail hall hail tall half hail tall hall haif hall hall tall tal hall haf hall hall haif rall hail fialf
RESIDENTIAL PROGRANS i
Eparay Filness [ [ [ [ [ Sa3A77 ] S21.350 | 814317 | si104 | _$9.308 [ $10370 50 £ ) 50 £ 50 50 Ei) E) ) 50 ) i) S0 () 50 50 0
Taraeled Eneray Elficiency
- Al Electriz Al 172 110 730 110 50 50 i) 50 50 50 57} 50 50 £ S 50 | 50 ) 50 £ E 0 3183 | G673
~toAll Eleciric 31 23 3 26 23 5719 5252 5i54 540 570 360 540 Stat 3105 580 5231 137 $30 5§25 543 1.125 5513 671 $3.454 | $1.234
Comnac] Flugtescent BUlb [ [ [ [ [} S5 50 50 50 0 50 0 il 50 ) B 50 50 50 ) 0 50 50 50 50 5} Ei) 50 50
Fiigh - Elficiency Heat Pump
- Resi [ ' [} 0 [ Si063a | Seasy | _S1560 3152 | S7801 54475 |  S6i67 | 1679 | Sid0s | SIOG1  $1.326 S44 50 B9 50 ) £5) 50 B} 50 EY 0 50 55
- tlon Rosi Heal [} [} 0 [ [} SB796 | $2070 |  S5414 §757 | 51863 50 Ei) ) 50 B 50 0 S0 <0 50 0 50 0 50 <0 () ] 50 )
L
Eificiency Hral Pump i i
- tdohile Home 971136 94 il 59 SO SiZ | Saii5 | Sids | 55673 S6505| 19264 | 53789 SI62H [ $4463| 53958 | 512441 S1.2 5683 835 51186  §1.330+ 52603 | s3i68 | $3.802 53850 | 53,504 |  $8.539 | $10.359
Hobile Home Hew C: i i o N
- Heal Pumo G019 68 70 67 ] ) 50 50 S| Si353 | S5464 | 4480 | SA75 |  S367 | $4.087 5231 52iB 5187 5260 5276 $764) $6372 | 810372 | 511246 | SILTAG §16.120 | 510,507 | $12.047
Ait Conditianer [ [} [ [ [ 50 S0 30 50 50 50 50 50 B 50 50
Zodified Eneray FARESS SOV 1899 [ 38 248 $5997 | Saoh7 | S7034|  sB234 1 515612 | 514770 | SIBSIS | $73585 $21.071 520409 | 27871 | 521899
ency Heat Pumn -
Heat 571 155 154
~Heal Pumg 272 1 237 22
Eneray Education for Student Program (HEED) ago | 1,059 938 200 662 ;
Community Oulieach Progmm (GFL) 7644 | 2467 | 26181 1432 650
Efficient Products
- Compact Flourescent Lamp (GFLY O 77.064 | 34208 | 23872
~ Soecialty Bulbs ] [ 13 12
LED Lighis [ [ 18 757
YVAC Dizanosiic & Tune-Up
- Air Conditioner 0 B4 93, 23
- Heal Pumo 28 290 [ 2
Residential Load i
~ Air Conddigner 0 30 220 i
Wyater Heating [l 30 220 i
TOTAL RESIDENTIAL PROGRAMS e | S35 | 52001 | 514308 | SI76A5 | So76G3 | $22075 | SI0095 | S9.006 |  $9.256 | $G602 [ SLESG| S48 | 53327 | S10661 S6.530 | Sio.A56 | So7002 | Si6073 | 534234 539703 | $36.700 | 541080 | $59.650 352412
= Panicicants sincs 09/0VS8 ] i
COMMERGIAL PROGRAMS
Smars Audit - Class 1 [ [ 9 ) EY £ 50 50 i) Ei) 50 i) Ei) 50| 0 50 50 50 € 50, 50| 30 ) S0
“Ciass 2 [ [) 0 50 Ei) 0 50 50 S0 | 50 50 50 S0 50 ) 50 50 £ ) 50 50 50 50 | 50
Smart Finaneing - Exisling Buiding [ 1] $506 €01 $8546 $23565 1 §1A95 | S5814] 3721 | 5581  sS3a4gB | 53400 | S1.6281 S5.p14 | 0 S0 50 50 <0 | S0 30 50 01 S S0 50|
Smart Fipancing - Hew Buiding ) [ 50 S50 50 S144 $767 | 52009 | $1.049 Sp | s2080 1 sayey|  siaizl SAfSr 50 B 50 50 50 ) S0 50 £ 50 50 E
3 1AJC B Heal Pump Program
- Aif Conditioner G i 19 5
- Heat Pump [ 15 15 10
HUAC Diaanostic & Tune-Up
- Air Congitioner 1] 1 45 14
- Heal Pump i 18 1 8
Commercial Incentive [ [ 30 58
Commercial Load
- Air Ceonditioner 6 ki [t
~Waler Heating 0 7 18
TOTAL COMMERGIAL PROGRANS 505 w501 S6.045 | G659 | 23770 | S2.82 ) S7813|  S4770| S5o6r| 55507 Se.20} $29401 S1OM 50 0 £ 0 £ £ 0 i) 50 50 50 50
BUSTRIAL PROGRAMS -
tw/gst. OBt-Ouls Removed)
| Smart Audi - Class 1 ) 50 0 50 50 50 50 ) 0 58 50 50| i)
Smart Audit - Class 2 50 £ 50 50 <0 50 50 | 0 S0 50 0 50 0
Smad Financing - General <0 50 0 50 5383 50 ) S0 50 50 50| 50 50
Sman Financing - G Air Svsiem 50 0 E 50 ) S0 50 50 50 30 50 50 50
TOTAL HOUSTRIAL PROGRAMS 50 ) 50 50 5383 B S0 0 L ) 0 50
ANNUAL SHARED SAVINGS (5) 578091 | 530389 | 834,547 | 520933 | $AL757 | $29.845 S17812 $11E59 555,650




KENTUCKY POWER COMPANY

DERIVATION FOR
3 YEAR DSM EXPERIMENT Eqibl G
CALCULATION OF PAGE
EFFICIENCY INCENTIVE 18C of 19
YEAR YEAR
PROGRAM DESGRIPTIONS 14 18
(67} 71 72) 73)
(TIK(3S) [O1X(39)_| (X0 I (@mXan
151 it g ath
— hall hall air alr
RESIDENTIAL PROGRAMS
Eneray Filness 30 S0 __45_0* s0
Taraeted Eneray Efficiency,
- Al Eleclric 59,189 §16.253 516,253
- Non-All Electric $1.357 (522 iSE50)
Compact Flugrescent Bulb 30 30,
Hiah - Efficiency Heal Pum
~ Resistance Heat S0 50 50 )
~ Hop Resi Heal 50 B 50) 50
High - Effigiency Heal Pymp
~Moblte Home $8.539 527615 | s22621}] S17.333
Mabiia Home Nevs C fon_"
- Heal Pump $9816 $6.393 |
" Air Condilioner Sg )
Modified Eneray Fiiness 521,152 $9.456,
High Efficieney Heat Pumo
- Resi Heal S13.367 512030
~Heat Pump 0 525033
Eneray Education for Student Program (NEED) o 51,613 534 51,483
§Community Oulreach Program (CFL) 54,621 $9.871 55.61 $3,332
Hesigential Efficient Products
- Compact Flowescent Lamp {CFL) $24.107 | $10634 | S7.400
~ Specially Bulbs ET! < 4
<LED Liohts S0 st sE7E)
HVAC Diagnasiic & Tune-Up
. Air Conditioner $84 $12 $30
~Heat Pyms $3300 sss% 5296
Residential Load |
_ pir Congilioner 50 ) s0 |
~ Water Heating 50 £ 50
TAL RESIDENTIAL PROGRAMS 566,051 $i35531 | 591,53% | $76,088
Paicioants since 09/61/98 o
COMMERGIAL PROGRAMS
Smart Audit - Ciass 1 B B 50
~Class 2 S0 30 | S0 |
Sman Financing - EXisting Building 50 30 50,
‘Smar Financing - New Building S0 S0 50
Cammercial AIC & Heal Pump Program
- Air Condiligner S1 5
~ Heal Pump $581
RVAG Dizanosiic & Tune-ug i
. Aif Conditioner 57 $37 5101
- Heat Pump 5532 sn}x 5236
Commercial incentive S0 _sn .4:? 5136078
st ial Load i
~ Al Conditionet 50 30
“Water Heating 50 50
TOTAL COMMERGIAL PROGRAMS 50 S1a12 | s730% | 5135.001
THDUSTRIAL PROGRAMS -
(wlEs!, Opt-Ouls Remoyed)
Smant Audil - Class 1 50 50 0 50 |
Smait Audit - Class 2 £ 30 4] 56
Smart Financing - General S8 S0 0 50
Smat Financing - C Air Svslem £
TOTAL NOUSTRIAL PROGRAMS 50
ARNUAL SHARED SAVINGS (S) 63,051




| KENTUCKY POWER COMPANY

Exhibit C

1
FORECAST OF 2011 KENTUCKY RETAIL ENERGY SALES IN KWH

PAGE 19 of 19
FOR RESIDENTIAL, COMMERCIAL AND INDUSTRIAL SECTORS o
PROGRAM YR 16 - 2011
LINE RESIDENTIAL COMMERCIAL INDUSTRIAL
NO. YEAR SECTOR SECTOR SECTOR
1 |TOTAL ULTIMATE SALES (KWH) * 1,199,800,000 736,400,000 1,614,400,000
2 LESS NON-METERED ** 7,198,800 4,418,400 9,686,400
3 |TOTAL ESTIMATED RETAIL KWH SALES 1,192,601,200 731,981,600 1,604,713,600
4 LESS OPT - QUT CUSTOMERS KWH 0 0 0
5 |KWH BEFORE LOST REVENUE IMPACTS 1,192,601,200 731,981,600 1,604,713,600
6 LESS LOST REVENUE IMPACTS *** 10,336,022 305,281 0
7 ADJUSTED KWH BY SECTOR 1.182.265,178 731,676,319 1,604,713,600
8 |LINE 7/LINE 1 98.5% 99.4% 99.4%
LINE RESIDENTIAL COMMERCIAL INDUSTRIAL
NO. \PROGRAM YR 16 (3rd QTR) SECTOR SECTOR SECTOR
9 |TOTAL ULTIMATE SALES (KWH) * 554,100,000 373,200,000 774,900,000
10 |LINE 8 98.5% 99.4% 99.4%
11 ADJUSTED KWH BY SECTOR 545,788,500 370,960,800 770,250,600
LINE RESIDENTIAL COMMERCIAL INDUSTRIAL
NO. |PROGRAM YR 16 (4th QTR) SECTOR SECTOR SECTOR
12 |TOTAL ULTIMATE SALES (KWH) * 645,700,000 363,200,000 839,500,000
13 |LINE S8 98.5% 99.4% 99.4%
14 ADJUSTED KWH BY SECTOR 636,014,500 361,020,800 834,463,000
* 1SOURCE:; 2011 LOAD FORECAST COMPILED BY
AEP CORPORATE PLANNING AND BUDGETING DEPT.
** | 60% ESTIMATED TO BE NON-METERED (OL) DETERMINED
FROM BILLED JURISDICTIONAL TARIFF SUMMARY FOR
12 MOS. ENDED DECEMBER 2009.
e LOST REVENUE IMPACTS
Page 17A of 18, Column 6 - TOTAL RESIDENTIAL PROGRAMS 4,465,361 8,776 -
Page 17B of 18, Column 6 - TOTAL RESIDENTIAL PROGRAMS 2,664,675 59,067 -
N Page 17C of 18, Column 6 - TOTAL RESIDENTIAL PROGRAMS 3,205,986 237,438 -
TOTAL 10,336,022 305,281 -
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