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E.J. Clayton, upon being first duly sworn, hereby makes oath that if the foregoing 
questions were propounded to him at a hearkg before the Public Service Commission of 
Kentucky, he would give the answers recorded following each of said questions and that 
said answers are true. 
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Kentucky Power Company 

REQUEST 

Refer to page 1 of ICeiitucky Power Company’s February IS, 201 1 Demand Side Management 
Status Report (“’DSM Report”) regarding tlie increase of the average monthly iiet energy savings 
by 10 pel-cent to iiiclude traiisiriissiori aiid distribution line losses (“T&D losses”). Provide the 
basis for the 10 percent T&D losses. 

RESPONSE 

Losses vary by custoiner and by hour based upon the equipinelit and loadiiig characteristics of 
tlie system, from tlie generator to the custoiner service drop. The 10% energy losses aiicl 1 1% 
demand losses applied to the meter values represent an approximation of the expected losses of 
the program participants aiid are coiisistent with the loss estimates historically used. A loss study 
of the ICPCo system was conducted in 2007, and that study provided average secondary service 
custoiiier loss estiniates of 8.7% for energy and 10.8% for peak demand. Although the numbers 
used iii the filing were slightly higher than these average loss estimates, participants in these 
programs, which are almost exclusively residential custoiners, incur slightly higher losses than 
the secondary service populaiioii as a whole, which iiicludes both residential aiid coiiiiiicrcial 
customers. 

A copy of the loss study that was completed in 2007 for Kentucky Power is attached. 

WITNESS: Lila P Muiisey 
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171883 Rocky Drive *Suite 201 0 Reeding, PA 19809-7 157 0 610/670-9199 0 fax 610/670-9190 www.manapp.com 

August 13,2007 

IiPSC Case No. 2011-00055 
C’oiuiiiissioii S(all’s 1iiili:il Scl 01 D:itn Requests 

Ortler Daled h’1:irclt 23,2011 
Itell1 No. 1 

Page 3 

Mr. Meredith Gafford 
East Transmission Planning 
American Electric Power 
700 Morrison Road 
Gahanna, OH 43230 

Dear Mr. Gafford: 

Transmitted herewith are the results of the 2006 Analysis of System Losses for the PCentucky 
Power Company’s (IQCO) power system. Our analysis develops cumulative expansion factors 
(loss factors) for both demand (peakkW) and energy (averagekWh) losses by discrete voltage 
levels applicable to metered sales data. Table 1 of the Executive Surnmaqy presents the results 
and appropriate loss factors to apply to metered load research or sales data for adjustment to 
system input. 

On behalf of MAC, we appreciate the opportunity to assist you in performing the loss analysis 
contained lierein. The level of detailed load research and sales data by voltage level, coupled 
with a surrimary of power flow data and power system model, foims the foundation for 
determining reasonable and representative power losses on the MPCO system. Our review of 
these data and calculated loss results support the proposed loss factors as presented herein for 
your use in various cost ofseivice, rate studies, and demand analyses. 

Should you require any additional infoiination, please let us !mow at your earliest convenience. 

Sincerely, 

Paul M. Nonnand 
Principal 

Enclosure 
Pn/nu/rjp 

http://www.manapp.com
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1.0 XECCUTPVE SUM 

This report presents Ketmcky Power Company's (IWCO) 2006 Analysis of System Lasses for 
the power systems as performed by Managelnetit Applications Consulting, Tnc. (MAC). The 
study developed separate demand (kW) and energy (ItWh) loss factors for each voltage level of 
service in the power system for ICPCO. The curiiulative loss factor results by voltage level, as 
presented herein, can be used to adjust metered 1tW and kWh sales data for losses in performing 
cost of service studies, determining voltage discounts, and other analyses which may require a 
loss adjustment. 

The procedures used in the overall loss study were similar to prior studies a d  emphasized the 
use of "in house" resources where possible. To this end, extensive use was made of the 
Company's peal: hour power flow data and tn-ansfoimer piant investments in the anodei. in 
addition, measured and estimated load data provided a inems of calculating reasonable estimates 
of losses by using a "top-down" and "bottom-up" procedure. In the "top-clown" approach, losses 
fi-om the high voltage system, through and including distribution substations, were calculated 
along with power flow data, conductor and transfonner loss estimates, and energy delivery. 

With the recent emergence of transmission as a stand-alone hnction throughout various regions 
of the country, a modification to the historical calculation ofthe transmission loss factors was 
required. Previous loss studies recognized the multipath approach to losses from high voltage to 
low voltage delivery. The current definition of transmission losses recognized in the industry is 
simply to sum all losses at transinission as an integrated system. This approach will typically 
increase the resulting transmission loss factors. 

The b a d  research data provided the starting point for performing a "bottoin-up" approach for 
estimating the remaining distribution losses. Basically, this "bottom-up" approach develops line 
loadings by first determining loads and losses at each level beginning at a customer's meter and 
service entrance and then going through secondary lines, line transformers, primary lines and 
finally distribution substation. These distribution system loads and associated losses are then 
compared to the initial calculated input into Distribution Substation loadings for reasonableness 
prior to finalizing the loss factors. An overview ofthe loss study is shown on Figure 1 on the 
ilext page. 

Table 1, below, provides the final results from Appendix h for the 2006 calendar year. Exhibit 8 
of Appendix A presents a more detailed analysis of the final calculated summary results of losses 
by segments oftlie power system. These Table 1 cumulative loss expansion factors are 
applicable only to metered sales at the point of receipt for adjustment to the power system's input 
level. 

1 
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Loss Factors at Sales Level, Calendar Year 2 

Demand (kW) 
Transmission' 
Subtransimission 
Primary Lines 
Secoridary 

Energy (ltwh) 
Transmission' 
Subtrammission 
Primary Lines 
Secondary 

Losses - Net System Input' 
Losses - Net System Output 

1.03935 
1.05210 
1.07402 
1. I0790 

1 .(I2781 
1.03780 
1 .(I5205 
1.08674 

5.91 % 
6.29% 

- 
1.00972 
1.02358 
1.05734 

The loss factors presented in the Distribution Only column of Table 1 are the Total IQCO loss 
factors divided by the transmission loss factor in order to remove tliese losses from each service 
level loss factor. For example, the secondary distribution deinand loss factor of 1.06595 includes 
the recovery of all remaining non-transmission losses from the subtransmission, distribution 
substation, pnimaiy lines, line transformers, secondary conductors and services. 

The net system input shown in Table 1 represents percent losses of 5.91 % for the total WCO 
load using calculated losses divided by the associated input energy to the system. The 6.29% 
represents the same losses using systenz output instead of input as a reference. 

' Reflects results for 765 IV, 345 kV 161 I&', and 138 kV. 

Appendix A, Exhibit 1, for their calculations. 
Net system input equals firm sales plus losses, Company use less non-requirement sales and reIated losses. See 



SYSTEM DATA 

Generation 
Purchases 
Interchange by 

Voltage Level 
I<W 
IcVA 
IcWh 

- 

LOAD FLOW DATA 

Peak Hour 
kW 
IcVA 

Transformers 
Canductors 

Purchases 

DISTRIBUTION 
P Rl MARY DATA 

Configurations 
Loss per INA 

LOAD DATA 

Load Research 
Voltage Level Use 

Calendar IkWh Sales 
Number of Customer5 

By Voltage Level 
Annual Average 

Pealc Month 

GP;-RlDD;-NCP - 

__ 

I- / 

TRANSFORMER MODEL I-1 PRIMARY MODEL, 

SKe, Voltage Level, Cu, Fe 
Losses, Characteristics 
Auto, GSU, Power 

I CONDUCTOR MODEL 

Voltage Level 
Wire Size 
Length 
Segments 

L 

Wire Size, Length 
Loadings 

kW 
Power Factor 

Urban, Rural 

I_ 

SECONDARY MODEL 

Line Transformers 
Conductors 
Sei-ji'ces 
Meters 

MAIN LOSS MODEL 

o Calculates fixed and variable losses by voltage 
level for peak and average. 

o Provides a detailed peak and average loss 
calculation by discrete level of service 

o Uses a weighted mukipath approach for final 
derivation of loss factors by voltage level. 

o Recognizes energy sales for up to I 6  delivery 
levels including at the substation only. 

Copyright 1992 Management Applications Consulting, Inc. In Reading, PA 610-670-9199, In Austin, TX 512-331-1.313 
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This report ofthe 2006 Analysis of System Losses for the Kentucky Power Company provides a 
summary of results, conceptual background or metliodology, desci-iptioii bf the analyses, and 
input information related to the study. 

Typically, between five to ten percent of the total lcWh requirements of an electric utility 
is lost or unaccounted for in the delivery of power to customers. Investments must be 
made it1 facilities which support the total load which includes losses or unaccounted for 
load. Revenue requirements associated with load losses are an important concern to 
utilities and regulators in that customers must equitably share in all oftliese cost 
responsibilities. Loss expansion factors are the mechanism by which customers' metered 
demand and energy data are mathematically adjusted to the generation or input level 
(point of reference) when pedonning cost and revenue calculations. 

An acceptable accounting of losses can be determined for any given time period using 
available engineering, system, and customer data along with empirical relationships. 
This loss analysis for the delivery of demand and energy utilizes such an approach. A 
microcomputer ~ O S S  model3 is utilized as the vehicle to organize the available data, 
develop the relationships, calculate the losses, and provide an efficient and timely avenue 
for fbture updates and sensitivity analyses. Our procedures and calculations are similar 
with prior loss studies, and they rely on numerous databases that include customer 
statistics and power system investments. 

Company personnel performed most of the data gathering and data processing efforts and 
checked for reasonableness. MAC provided assistance as necessary to construct 
databases, transfer fifes, perform caIcuIations, and check the reasonableness o f  results. A 
review of the preliminary results provided for additions to the database and modifications 
to certain initial assumptions based on available data. Effoi-ts in determining the data 
required to perform the loss analysis centered on information which was available fkom 
existing studies or reports within the Company. From an overall perspective, our effoi-ts 
concentrated on five major areas: 
1. System information concerning peak demand and annual energy requirements by 

voltage level of service using metered data and load research, 
2. High voltage power system power flow data and associated loss calculations, 
3 .  Distribution system primary and secondary loss calculations, 
4-. Derivation of fixed and variable losses by voltage level, and 
5. Development of final cumulative expansion factors at each voltage for peak demand 

(kW) and annual energy (ItWh) requirements at the point of delivery (meter). 

3Copyright by Management Applications Consulting, Inc. 

3 



KPSC Case No. 201 1-00055 
Commission Stars Initial Set of Data Request 
Order Dated March 23,201 1 
Item No 1 
Page 9 of 29 

2.2 

The loss model is a customized applications model, constructed using the Excel software 
program. Documentation consists primarily of the model equations at each cell location. 
A significant advantage of such a model is that the actual formulas and their 
corresponding computed values at each cell ofthe model are immediately available to the 
analyst. 

A brief description of the three (3) major categories of effort for the preparation of each 
loss model is as follows: 

0 Main sheet which contains calculations for all priinary and secondary losses, 
summaries of all conductor and transformer calculations from other sheets 
discussed below, output reports and supporting results. 

0 Transformer sheet which coiitains data input arid loss calculations for each 
distribution substation and high voltage transformer. Separate iron and copper 
losses are calculated for each transformer by identified type. 

0 Conductor sheet containing surxmary data by rnqjor voltage level as to circuit 
miles, loading assumptions, and kW and 1Wh loss calculations. Separate loss 
calculations for each line segment were made using the Company’s power ff OW 

data by line segment and summarized by voltage level in this model. 

Appendix A presents a detailed loss study result which derives the loss factors for the 
Company’s system-wide power system. Appendix A, Exhibit 8, presents the final 
detailed summary results of the demand and energy losses for each major portion ofthe 
total KPCO power system. 

4 
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The objective of a Loss Study is to provide a reasonable set of energy (average) and 
demand (peak) loss e~cpxnsion factors which account for system losses associated with 
the transmission and delivery of power to each voltage level over a designated period of 
time. The focus of this study is to identify the difference between total energy inputs arid 
the associated sales with the difference being equitably allocated to all delivery levels. 
Several key elements are important in establishing the methodology for calculating and 
reporting the Company's losses. These elements are: 

0 Selection of voltage level of services, 

0 Recognition of losses associated with conductors, transformations, and 
other electrical equipment/components within voltage levels, 

0 Identification of customers and loads at various voltage levels of service, 

0 Review of generation or net power supply input at each level for the test 
period studied, and 

0 Analysis ofkW and k W  sales by voltage levels within the test period. 

The three major areas of data gathering and calculations in the loss analysis were as 
follows: 

I .  System Information (monthly and annual) 

a MWH generation and MWH sales. 

0 Coincident peak estimates and net power supply input from all sources 
and voltage levels. 

Q Customer load data estimates fiom available load research information, 
adjusted MWH sales, and number of customers in the customer groupings 
and voltage levels identified in the model. 

0 System default values, such as power factor, loading factors, and load 
factors by voltage level. 

5 
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2. Hi& Voltage System 

0 Conductor information was summarized from a database by the Company 
which reflects the transmission system by voltage level. Extensive use 
was made of the Company's power Bow data with the losses calculated 
and incorporated into the final loss calculations. 

0 Transformer information was developed in a database to model 
transformation at each voltage level. Substation power, step-up, and auto 
transfoimers were individually identified along with any operating data 
related to loads and losses. 

0 Fower flow data of peak condition was the primary source of equipment 
loadings and derivation of Ioad losses in the high voltage loss calculations. 

3 .  Distribution System 

0 Distribution Substations - Data was developed for inodeling each 
substation as to its size and loading. Loss calculations were perfonmed 
from this data to deteimine load and 110 load losses separately for each 
transformer. 

0 Primary lines - Line loading and loss characteiistics for several 
representative priinary circuits were obtained froin the Company. These 
loss results developed kW loss per MW of load and a composite average 
was calculated to derive the primary loss estimate. 

0 Line transfoimers - Losses in line transformers were based 011 each 
customer service goup's size, as well as the number of customers per 
transformer. Accounting and load data provided the foundation with 
which to model the transfomer loadings and to calculate load and no load 
losses. 

0 Secondary network - Typical secondary networks were estimated for 
conductor sizes, lengths, loadings, and customer penetration for residential 
and small general senvice customers based on data provided by the 
Company. 

0 Services - Typical services were estimated for each secondary service 
class of customers identified in the study with respect to type, length, and 
loading. 

G 
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The loss analysis was thus performed by constructing the model in segments and 
subsequently calculating the composite until the constraints of peak demand and energy 
were met: 

0 Infoimation as to the physical characteristics and loading of each 
transformer and conductor segment was modeled. 

B Conductors, transformers, and distribution were grouped by voltage level, 
and unadjusted losses were calculated. 

0 The loss factors calculated at each voltage level were determined by 
"compounding" the per-unit losses. Equivalent sales at the supply point 
were obtained by dividing sales at a specific level by the compounded loss 
factor to determine losses by voltage level. 

0 The resulting demand and energy loss expansion factors were then used to 
adjust all sales to the generation or input level in order to estimate the 
difference. 

0 Reconciliation oflcW and kWh sales by voltage level usiilg the reported 
system 1tW and lcWh was accainpIished by adjusting the initial loss factor 
estimates until the mismatch or difference was eliminated. 

This section provides a discussion of the input data, assumptions, and calculations 
performed in the loss analysis. Specific appendices have been included in order to 
provide documentation of the input data utilized in the model. 

3.2.1 Bulk, Trans 

The transmission and subtransmission line losses were calculated based on a 
modeling of unique voltage levels identified by the Company's power flow data 
and configuration for the entire integrated W C O  Power System. Specific 
information as to length of line, type of conductor, voltage level, peak load, 
maicimum load, etc., were provided based on Company records and utilized as 
data input in the loss model. 

Actual MW and MVA line loadings were based on KPCO's peak loading 
conditions. Calculations of line losses were perfoiined for each line segment 
separately and combined by voltage levels for reporting purposes as shown in the 
Discussion of Results (Section 4.0) of this report. The loss calculations consisted 
of determining a circuit current value based on MVA line loadings and evaluating 
the 12R results for each line segment. 
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ABer system coincident peak hour losses were identified for each voltage level, a 
separate calculation was then made to develop annual average energy losses based 
on a loss factor approach. Load factors were determined for each voltage level 
based on system and customer load infoi-niation. An estimate ofthe Woebel 
coefficient (see Appendix B) was then used to calculate energy losses for the 
entire period being analyzed. The results are presented in Section 4.0 of this 
report. 

The transformer loss analysis required several steps in order to properly consider 
the characteristics associated with various transfonmer types; such as, step-up, 
auto transfoimers, distribution substations, and line transformers. In addition, 
further efforts were required to identify both iron and copper losses within each of 
these transfoimer types in order to obtain reasonable peak (kW) send average 
energy (kWh) losses. While iron losses were considered essentially constant for 
each hour, recognition had to be made for the varying degree of copper losses due 
to hourIy equipment loadings. 

Standardized test data tables were used to represent no load (fixed) and fbll load 
losses for different types and sizes oftransfoimers. This test data was 
incoi-porated into the loss model to develop relationships representing copper and 
iron Iosses for the transfonner loss calculation. These results were then totaled by 
various groups, as identified and discussed in Section 4.0. 

The remaining miscellaneous losses considered in the loss study consisted of 
several areas which do not lend themselves to any reasonable level of inodeling 
for estimating their respective losses and were therefore lumped together into a 
single loss factor of 0.1 0%. The typical range of values for these losses is from 
0.10% to 0.25%, and we have assumed the lower value to be conservative at this 
time. The Iosses associated with this loss factor include bus bars, unnnetered 
station use; and grounding transformers. 
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The load data at the substation and customer Bevel, coupled with primary and 
secondary network information, was sufficient to model the distribution system in 
adequate detail to calculate losses. 

Pi-imary Lines 

Priinaiy line loadings take into consideration the available distribution load along 
with the actual customer Ioads including losses. Primary line loss estimates were 
prepared by the Company for use in this loss study. These estimates considered 
loads per substation, voltage levels, loadings, total circuit miles, wire size, and 
single- to three-phase investment estimates. All of these factors were considered 
in caIculating the actual demand (kW) and energy (IcWh) for the primary system. 

Line Transformers 

Losses in line transformers were determined based on typical transfoimer sizes 
for each secondary customer service group and an estimated or calculated number 
of customers per transformer. Accounting records and estimates of load data 
provided the necessary database with which to model the loadings. These 
calculations also made it possible to determine separate copper and iron losses -fbr 
distribution line transformers, based on a table o f  representative losses for various 
transformer sizes. 

Secondary Line Circuits 

A calculation of secondary line circuit losses was performed for loads served 
thro~gb these secondary line investments. Estimates of typical conductor sizes, 
lengths, loadings and customer class penetrations were made to obtain total circuit 
miles and losses for the secondary network. Customer loads which do not have 
secondary line requirements were also identified so that a reasonable estimate of 
losses and circuit miles of these investments could be made. 

Service Drops and Meters 

Service drops were estimated for each secondary customer reflecting conductor 
size, length and loadings to obtain demand losses. A separate calculation was 
also performed using customer maximum demands to obtain kWlh losses. Meter 
loss estimates were also made for each customer and incorporated into the 
calculations of kW and lcWh losses included in the Summary Results. 

9 
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A brief description of each Exhibit provided in Appendix A follows: 

Exhibit 1 - S u n m a y  of Company D a t ~  

This exhibit reflects system information used to determine percent losses and a detailed summary 
oEkW and ltwh losses by voltage level. The loss factors developed in Exhibit 7 are also 
summarized by voltage level. 

Exhibit 2 - Suriiinary of Conductor Inforination 

A suininary of MW and MWH load and no load losses for conductors by voltage levels is 
presented. The sum of all calculated losses by voltage level is based on input data information 
provided in Appendix A. Percent losses are based on equipment loadings. 

Exhibit 3 - Summary of Transfoi-mer Inforination 

This exhibit summarizes transfomer losses by various types and voltage levels throughout the 
system. Load losses reflect the copper portion of transfoimer losses while iron losses reflect the 
no load or constant losses. MWH losses are estimated using a calculated loss factor for copper 
and the test year hours times no load losses. 

Exhibit 4 - Summary of Losses Diaaam (2 Pages) 

This loss diagram represents the inputs and output ofpower at system peak conditions. Page 1 
details information fiom all points ~f the power system and what is provided to the distribution 
system for primary loads. This portion ofthe summany can be viewed as a "top down" summary 
into the distribution system. 

Page 2 represents a summary of the development of primary line loads and distribution substa- 
tions based on a "bottom up" approach. Basically, loadings are developed fiom the customer 
meter through the Company's physical investments based on load research and other metered 
information by voltage level to arrive at MW and MVA requirements during peak load 
conditions by voltage levels. 

Exhibit 5 - Summary o f  Sales and Calculated Losses 

Suinrnary o f  Calculated Losses represents a tabular summary of MW and MWH load md no 
load losses by discrete areas of delivery within each voltage level. Losses have been identified 
and are derived based on summaries obtained fiom Exhibits 2 and 3 and losses associated with 
meters, capacitors and regulators. 

10 
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Exhibit 6 - Development of Loss Factors, Unadjusted 

This exhibit calculates demand and energy losses and loss factors by specific voltage levels 
based on sales level requirements. The actual results reflect loads by level and summary totals of 
losses at that level, or up to that level, based on the results as shown in Exhibit 5. Finally, the es- 
timated values at generation are developed and compared to actual generation to obtain any 
difference or mismatch. 

Exhibit 7 - Developinelit of LOSS Factors, Adjusted 

Tlie adjusted loss factors ape the results ot' adjustiYigExhibit 6 for any difference. Ali differences 
between estimated and actual are prorated to each level based on the ratio of each level's total 
load plus losses to the system total. These new loss factors reflect an adjustment in losses due 
only to the kW and ItWh mismatch. 

Exhibit 8 - Adjusted Losses and LOSS Factors by Facility 

These calculatioxis present an expanded summary detail of Exhibit 7 for each segment of the 
power system with respect to the flow of power and associated losses from the receipt of energy 
at the meter to the generatioxi for the KPCO power system. 
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KENTUCKY POWER 2006 LOSS ANALYSIS 

KENTUCKY POWER 

-- SUMMARY OF COMPANY DATA 
EXHIBIT 1 

- 
1,539 M W  

ANNUAL SYSTEM INPlJT 7,750,202 MWW 

ANNUAL SALES OUTPUT 7,291,865 MWH 

SYSTEM LOSSES @ INPUT 
SYSTEM LOSSES @ OUTPUT 

458,337 or 5.91% 
458,337 or 629% 

ISYSTEM LOAD FACTOR 57.5% 

SUMMARY OF LOSSES - OUTPUT RESULTS 
-.--__ 

S ERVICE KV --- MW --- %TOTAL --- MWH --- %TOTAL 
Input Input 

16'1 ,I 38 I.- 3.31% 2.34% 
rRANS 765,345 50.9 40.31 % 181 , I  71 39.53% 

WBTRANS 69,46,34 - 13.7 -10.87% - 58,146 12 69% 
0.75% - 0.89% 

'RIMARY 34,12,1 30.0 23.73% 87,695 19.'13% 
1.95% 1.13% -____ 

SECONDARY 'I 20/240,to.477 31 "7 25.09% 131,324 28.65% . .  
2.06% 1.69% 

rOTAL 126.3 1 O ' i j . o o . / ,  458,337 100.00% 
5.92% -. 8.21% -_. 

SUMMARY OF LOSS FACTORS 

CUMMULATIVE SALES EXPANSION F A C T O R S -  
SERVICE KV DEMAND (Peak) ENERGY (Annual) 

d 1 /d e 1 /e 

TOT TRANS 765,345 1.03935 0.96214 1.02781 0.97294 

SUBTRAN 69,46,34 'I .052 I O  0.95048 1.03780 - - -  0.96358 
161,138 

PRIMARY 34,'12,1 - 5 Oi4G2 0.937 G8 1.05205 - -8.95053 

SECONDARY 120/240,to,477 1 .IO790 0.90261 1.08674 0.9201 8 
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UNADJ lJSTED 
DEMAND 

BULK LINES 
TRANS SUBS 
TRANS LINES 

TOTAL TRANS 
S UBT RAN S 
PRIM SUBS 
PRIM LINES 
SECONDARY 

TOTALS 

0.0 
0 .O 

46.8 
0.0 

366.9 
0.0 

72.2 
926.8 

0.0 
0.0 
1.8 
0.0 

19.1 
0.0 
5.2 
96.0 

0.0 
0.0 

48.6 
0.0 

3863.0 
0.0 

77.4 
'I ,022.8 

0.00000 
0.00000 
1 .OS935 
0.00000 
1.0521Q 
0.00000 
1 .Q7234. 
1 .'I 0362 

0.00000 
0.00000 
0.96214 
0.00000 
0.95048 
0.00000 
0.93254. 
0.9061 1 

.- , - -_--- 1,412.7 122.2 1,534.9 

DEVELOPMENT of LOSS FACTORS 
UNADJUSTED 

ENERGY 

BULK LINES 
TRANS SUBS 
TRANS LINES 

TOTAL TRANS 
S U BTRANS 
PRIM SUBS 
PRIM LINES 
SECONDARY 

T0TAL.S 

LOSS FACTOR AT 
VOLTAGE LEVEL 
BULK LINES 
TRANS SUBS 
TRANS LINES 
SUBTRANS SUBS 
SUBTRANS LINES 
PRIM SUBS 
PRIM LINES 
SECONDARY 

SIJ BTOTAL 

ACTlJAL ENERGY 

M ISS MATC H 

% MISSMATCH 

0 
0 

390,468 
0 

2,766,366 
0 

453,938 
. ..3,651.,093 

0 
0 

10,858 
0 

104,558 
0 

23,957 
. .328,5l7 

0 
0 

401,326 
0 

2,870,924. 
0 

477,895 
..4, 009.610 

0.00000 
0.00000 
1.0278'1 
0.00000 
1.03780 
0.00000 
'I .Os278 

.1..08924 - .- 

0,00000 
0.00000 
0.97294 
0.00000 
0.96358 
0.00000 
0.94987 
0-91 807 

ESTIMATED VALUES AT GENERATION 

0.00 
48.64 
0.00 

386.02 



KPSC Case No 201 1-00055 
Coinmission Staff's Initial Set of Data Request 
Order Dated March 23, 201 1 
item No. 1 
Page 25 of 29 

KENTUCKY POWER 2006 LOSS ANALYSIS 

EXHIBIT 7 
ADJUSTED 
DEMAND 

BULK LINES 
TRANS SUBS 
TRANS LINES 

TOTAL TRANS 
SUBTRANS 
PRIM SUBS 
PRlM LINES 
SECONDARY 

TOTALS 

0.0 0.0 0.0 
0.0 0.0 0.0 

46.8 0.0 1.8 
0.0 0.0 0.0 

366.9 0.0 19.1 
0.0 0.0 0.0 

72.2 0.0 5.3 
926.8 - 0.0 100.0 

126.3 
1,412.7 0.0 126.3 I= 

0.0 
0.0 

48.6 
0.0 

386.0 
0.0 

77.5 
1,026.8 

0.OQ000 
0.00000 
1.03935 
0.00000 
1.0521 0 
0.00000 
1.07402 
1 .I 0790 

0.00000 
0.00000 
0.96214 
0.00000 
0.95048 
0.00000 
0.93108 
0.90261 

1,539.0 - 

DEVELOPMENT of LOSS FACTORS 
ADJUSTED 

ENERGY 

SALES MWM ADJUST TO LEVEL @ GEN FACTORS 

BULK LINES 
'TRANS SUBS 
TRANS LINES 

TOTAL TRANS 
S U BT RAN S 
PRIM SlJBS 
PRIM LINES 
SECONDARY 

TOTA1.S 

LOSS FACTOR AT 
VOLTAGE LEVEL 
BIJLK LINES 
TRANS SUBS 
TRANS LINES 
SUBTRANS SUBS 
SUBTRANS LINES 
PRIM SUBS 
PRIM LINES 
SECONDARY 

ACTUAL ENERGY 

MISSMATC H 

0 0 0 
0 0 0 

390,468 0 10,858 
0 0 0 

2,766,366 0 '104,558 
0 0 0 

453,938 0 23.626 
- 3,681,093 - 0 31 91295 

4.58'337 
7,291,865 0 458,337 

0 -- 

0 
4.01,326 

0 
2,870,924. 

0 
477,564 

4,000,388 

7,750,202 

ESTIMATED VALUES AT GENERATION 

MW MWM 
0.00 
0.00 

48.64 
0.00 

386.02 
0.00 

77.54 
1,026.80 

1,539.00 

1,539.00 

0.00 

0 
0 

401,326 
0 

2,870,924 
0 

477,564 
4,000,388 --- 

7,750,202 

7,750,202 

0 

O h  MISSMAGCI-I 

.- "--0.00000 
0.00000 
1.02781 
0.00000 
1.03780 
0.00000 
'1.05205 
'I .08674 

--'---0.00000 
0.00000 
0.97294. 
0.00000 
0.96358 
0.00000 
0.95053 
0.9201 8 



I<ENTUCKY POWER 2006 LOSS ANALYSIS 

Adjusted Losses and Loss Factors by Facility 

Unadjusted Losses by Segment 
MW Unadjusted 

Service Drop Losses 5 79 6.33 
Secondary Losses 6 25 6.84 
Line Transformer Losses 15.00 16.42 
Primary Line Losses 16.70 18.28 
Distribution Substation Losses 8.87 9.71 
Subtransmission Losses 13.73 1373 
Transmission Svstem Losses .5@ 50.92 
Total 11725 122.2 1 

Mismatch Allocation bv Seainent 

Service Drop Losses 
Secondary losses 
Line Transformer Losses 
Primary Line Losses 
Distribution Substation Losses 
Subtransmission Losses 
Transmission.System Losses 
Total 

Service Drop Losses 
Secondary Losses 
Line Transformer Losses 
Primary Line Losses 
Distribution Substation Losses 
Subtransmission Losses 
TransmissLon Svstem Losses 
Total 

MW - 
-0.45 
-0 49 
-1 17 
-1 30 
-0 69 
0 00 
o.00 
-4.09 

Adjusted Losses by Segment 

6 78 
7 32 

17.58 
1957 
1040 
13 73 
50 92 

126 30 

MW 

Loss Factors by Segment 
Retail Sales from Service Drops 
Adiusted Service Droo Losses 
Input to Service Drops 
Service Drop Loss Factor 

Output from Secondary 
Adiusted Secondary Losses 
Input to Secondary 
Secondary Conductor Loss Factoi- 

Output from Line Transformers 
Adiusted l ine Transformer Losses 
Input to Line Transformers 
Line Transformer Loss Factor 

Retail Sales from Primary 
Req. Whls Sales from Primary 

Output from Primary Lines 
Adiusted Primary Line Losses 
Input to Primary Lines 
Primary Line Loss Factor 

Output PI from Distribution Substations 
Req. Whls Sales from Substations 
Retail Sales from Substations 
Totaloutput from Distribution Substations 
Adiusted Distribution S u & a C ~ ~ j = o ~ - ~  
Input to Distribution Substations 
Distribution Substation Loss Factor 

Retail Sales at from SubTransmission 
Req Whls Sales from SubTransmission 
lngut to Distribution Substations 
Output from SubTransmission 
Adiusted SubTransmission Svstem-s 
Input to SubTransmission 
SubTransmission Loss Factor 

Retail Sales at from Transmission 
Req Whls Sales from Transmission 
Input Subtransmission 
Output from Transmission 
Ad i us ted.-T~.gsrwss~on Svstem Losses 
Input to Transmission 
Transmission Loss Factor 

Secondary Composite 

!!xwoL&esransformers 

MW 
926 80 
6.78 

933.58 
1.00732 

933 58 
- 7.32 

'1.00784 
940.91 

940 91 
____ 1750 

958 49 
l.01069 
103419 

69 20 
3 00 

-- 958 49 
1030 69 
1967 

1050 26 
1.01899 

1050 26 
0 00 
0 00 

1050 26 
1040 

1060 66 
I00990 

351 90 
15 00 

a 3 1  
. . -1'11 8 27 

.j.&B 
1 132 ao 
1.01227 

32 80 
1400 

1247 28 
1294 08 

50 92 
1345.00 
1.03935 

. . .  

% of Total 
5.4% 
5.8% 

13.9% 
15.5% 
8.2% 

10.9% 
40 3% 

100.0% 

MWH Unadiusted 
15,781 16,962 
13,182 14,168 
98,553 105,922 
53,230 57,211 
31,922 34,309 
58,146 58,146 

181.171 181,171 
451,987 467,890 

MWH 
709 
592 

4,427 
2,39 1 
1,434 

0 
0 

9,553 

MWH %of  Total 
16,253 3 5% 
13.576 3 0% 

101.495 22 1% 
541820 12.0% 
32,875 7.2% 
58,146 12.7% 

181,171 39 5% 
4 5 8,3 3 7 100 0% 

UWtI 
3,681,093 
16,253 

3,697,346 
'1.00442 

3,697,346 
13.576 

3,710,922 
7.00367 

3,710,922 
101,495 

3.81 2,417 
1.02735 
1.03568 
432,151 
21,787 

3.81 2.417 
4,266,355 

54.820 
4,321,175 

I .O 1285 

4,321,175 
0 
0 

4,321,175 
32.875 

4.3 5 4,O 5 0 
1.00761 

2,695,544 
70,822 

3.216327 
5,983,193 
58.146 

6,041,339 
1.00972 

320,160 
70,308 

6,041,339 
6,515,179 

18 1,17'l 
6,6 9 6,3 5 0 

1.02781 

EXHIBIT 8 
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The Hoebel coefficient represents an established industiy standard relationship between peak 
losses arid average losses and is used in a loss study to estimate energy losses from ped: demand 
Bosses. H. IF. I-Ioebel described this relationship in his article, "Cost of Electric Distribution 
Losses," Electric Eight arid Power, March 15, 1959. A copy of this article is attached. 

Within any loss evaluation study, peak demand losses can readily be calculated given equipment 
resistance and approximate loading. Energy losses, however, are much more difficult to 
determine given their time-varying nature. This difficulty can be reduced by the use of an 
equation which relates peak load losses (demand) to average losses (energy). Once the 
relationship between peak and average losses is lc~iown, average losses can be estimated from the 
known peals load losses. 

Within the electric utility industry, the relationship between peak and average losses is known as 
the loss factor. For definitional purposes, loss factor is the ratio of the average power loss to the 
peak load power IOSS, during a specified period of time. This relationship is expressed 
mathematically as follows: 

The loss factor provides an estimate of the degree to which the load loss is maintained 
throughout the period in which the loss is being considered. In other words, loss factor% the 
ratio of the actual kWh losses inciin-ed to the lswh losses which would have occurred if fill  load 
had continued throughout the period under study. 

Examining the loss factor expression in light of a similar expression for load factor indicates a 
high degree of similarity. The mathematical expression for load factor is as follows: 

----.,, _. -- - c? where: FI D = Load Factor 
$2) FLD, 7, ALD . f ---- PLD ALD = AverageLoad 

PLD = Peak Load 

This load factor result pxovides an estimate ofthe degree to which the load loss is maintained 
throughout the period in which the load is being considered. Because of the similarities in 
definition, the loss factor is sometimes called the "load factor of losses." While the definitions 
are similar, a strict equating of the two factors cannot be made. There does exist, however, a 
relationship between these two factors which is dependent upon the shape of the load duration 
curve. Sirice resistive losses vary as the square of the load, it can be shown mathematicaily that 
the IOSS factor can vary between the extreme limits of load factor and load factor squared. The 
relationship between load factor a id  loss factor has become an industry standard and is as 
follows: 
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where: F L ~  = Loss Factor 
FLD = Load Factor 
%-.I = HoebelCoeff 

As noted in the attached article, the suggested value for M (the Hoebel coefficient) is 0.7. The 
exact value of H will vary as a function of the shape of the utility's load duration curve. In recent 
years, values of H have been computed directly for a number of utilities based on EEI load data. 
It appears on this basis, the suggested value of 0.7 should be considered a lower bound and that 
values approaching unity may be considered a reasonable upper bound. Based on experience, 
values of H have ranged from approximately 0.85 to 0.95. The standard default value of 0.9 is 
generally used. 

Inserting the Hoebel coefficient estimate gives the following loss factor relationship using 
Equation (3): 

Once the Hoebel constant has been estimated and the load factor and peak losses associated with 
i3 piece of equipment have been estimated, one can calculate the average, or energy losses as 
fQllOWS: 

H = Hoebel Coefficient 
FLD = EoadFactor 

Loss studies use this equation to calculate energy losses at each major voltage level in the 
analysis. 

2 





Refer lo page 1 o€ the DSM Report regarding tlic estiiiialecl aiiticipatecl peak demaiid reduction, 
which iiiclucles an 11 percent T&D loss savings. Provide the basis for the 11 percent T&D loss 
savings. 

Please see Item No. 1 response a id  altacluiient. 

WITNESS: Lila P Muiisey 





Re€er to pages 8-1 1 o f  tlie DSM Repoi-t, which provide iiiforiiiation coiiceriiiiig the Targeted 
Eiiergy Fitiiess program. For tlie repovtiiig period Jaii~ary 201 0 tlxougli Deceiiiber 2,010, the 
Targeted Eiiergy Fitiiess program had 346 all-electric home participaiits aiid 54 11011 all-electric 
lioine participants. For 201 0, tlie total costs €or the prograin were $347,248. Tlie projected 
participaiits €or this prograiii [or 201 1 are 350 all-electric hoiiies aiid 55 11011 all-electric Iiomes, 
with a budgetary level or $400,000. 

a. Explain why tlie prograin cost is projected to iiicrease by over 15 percent wlieii tlie 
participation level is expected to reiiiaiii nearly tlie same. 

b. Explain tlie stateiiieiit on page 2 o€ the cover letter regarding tlie cliaiige in balaiice between 
Keiitucky Power DSM Cbiicling versus Federal Stiiiiulus F-Lulcliiig related to the Targeted 
Eiiergy Efficiency Prograiii. Additionally, provide the changes in the aiiiouiit o f  Federal 
Stiiiiulus F-Lu?diiig. 

a. Tlie 201 1 budget estiinate iiicludes a $16,320.51 iiivoice received in 201 1 rroiii oiie 
Coininunity Action Agency represeiitiiig work perforiiied iii 20 10 (expensc was not booked iii 
201 0). The budgel cstiinate also iiicltides $30,000 for a prograiii evaluatioii report sclicduled 
to be filed on or before August 15, 20 1 1. The 20 1 1 buclget fiuiding €or tkie Coiiiiiiuiiity 
Actioii Ageiicies is $370,000 aiid tlie total 201 1 budget 0€$400,000 iiicludes tlie $30,000 for 
tlie evaluatioii report cost. 

b. The Kentucky Power DSM TEE program provides suppleiiieiital fiaidiiig lo the Commuiiity 
Actioii Agencies operating iii tlie utility service area, for weatlierizatioii aiid auclitiiig eiiergy 
efklcieiicy measures. This DSM funding is suppleiiiental to tlie fuiidiiig used by tlie ageiicies 
for their weatherization programs. The ARRA (Aiiericaii Recovery aiid Reiiivestiiieiit Act) 
Federal § timukrrs fiiiidiiig provided additioiial resources for 20 1 0 iiot previously available to 
the Coiniiiuiiity Actioii Agencies eiiergy e€ficieiicy aiid weatlierizatioii programs. 



A stateineiit fioiii Coiiiiiiuiiity Action Kentucky addressing clianges in stiiiiiilus fuiicliiig is as 
Collows: 

The Weatherization Program in Kentucky clianged dramatically from the 2008-09 year to the 
200920 1 0 wlieii states werc provicled with American Reiiivestmeiit aiid Recovery Act (ARRA) 
fimdiiig. This Euiidiiig is slated to expire March of 2012 and the state will liltely returii to a inucli 
lower funding level from the U.S. Department of Energy. 

In the 2003-09 year, the Gve ageiicies within the AEP service area received total hiidiiig in the 
aiiiount of $3,187,743. 

In the 2009-10 year, those five agencies received fuiidiiig in the amount of $6,389,279. 

In 2010-201 1, the ageiicies have been fiiiided with $5,023,941 to date. 

The signiiicaiit iiicrease fiom 08-09 to 09- 10 required a substantial “ramp-up” 011 tlie part of 
agencies. With prior years fimdiiig, they werc operating witli iiioclest crew, equipiiieiit aid 
resources. With the ARIPA hiiding, agencies were required to acld stafl, equipiiieiit for crews 
aiid major traiiiiiig to ineet the productioii expectatioiis for the iiew fiiiicls. Coiisequeiitly, 
agencies wcre liiiiited iii how mucli they could parliier with the AEP DSM prograiii as tlie iiew 
demands required their locus. 

With the eiid of ARRA funding coiniiig iii March 2012, ageiicies will once again look to our 
DSM pai-tnership with AEP to assist the Weallierizatioii prograiii with helping the people. An 
advantage for the post ARRA period will be a better trained, better equipped crew to serve the 
disadvantaged witli weatherization services. 

WITNESS: E J Clayton 





oweir company 

Refer to pages 23-25 OC the DSM Report, which provide inforiliation concerning the Modiiiecl 
Eiiergy Fitiiess program. For the reporting period Jaii~iary 201 0 tlu.ougli Deceiiiber 201 0, tlie 
Modified Energy Fitness program liad 1,200 new participants. For 20 10, tlie total costs for the 
prograin were $4 15,693. The projected participants Cor this prograiii for 20 1 1 are 1,200, with a 
budgetary level or  $455,000. Explain why the program cost is projccted to iiicrease by alinosl 9 
percent wlieii the participation level is expected to reiimiii tlie same. 

The estimated 201 1 prograin budget iiicludes a 3.5% ($1 5,225) iiicrease €or veiidor coiilract 
pricing aiid a $20,000 estiiiiated cost €or a plaiuiecl program evaluatioii report to be filed 011 or 
before August 15,201 1. 

WITNESS:: E J Claytoii 





In Kentucky Power’s most recent DSM filing, Case No 2,010-00333, Tab hTo. 2, Exhibit Cy page 
16C-1 of 18, uiider Residential Efficient Products - Ceiliiig Fail w/Eiiergy S t a  Liglit Fixture, 
tliere were 50 projected iiew participants Cor this particular program with an estiinated total cost 
oE $326 for the foiuth quarter of 201 0. Explaiii why the Ceiling Fail w/Eiiergy Star Liglit Fixture 
program is iiot listed 011 Schedule Cy pages 16B-17 17A-1 and 17B-1 of 19, or  the cui-reiit 
applicatioii uiider tlie Resideiitial Efficient Products Iieacling. 

As coiiceivecl at the time of the prograiii filing, IQCo separated eiiergy efficieiicy liglitiiig 
ineasures into four categories witliiii the Residential Efficient Products program; CFLs, Ceiliiig 
Fan w/Eiiergy Star0 Light Fixture, LED I-Ioliday Lights aiid LED Night Lights. The selected 
program iiiipleiiieiitatioii coiitractor grouped tlic iiiclividiial eiiergy efficieiicy ineasures into tlrvee 
primary categories; CFLs, Specialty, aiicl LED liglitiiig. The Specialty Bulbs category caii 
include Ceiling Fail w/Eiiergy Star@ Light fixtures as well as any oilier products not refereiiced 
in the CFL or LED category. The LED Lights category will iiiclude ineasures such as LED 
Holiday Lights aiid caii also iiiclucle LED Night Lights. 

WITNESS: E J Clafloii 





In Case No. 2,010-00333, Exliibit Cy page 16C-1 0118, uiider tlie heading “Prograiii 
Descriptions,” estiiiiates were listed Lriider Resideiitial Efficieiit Products-LED Holiday Lights. In 
tlie cirrreiit application, 011 Schedule Cy pages 16B-I , 17h-1 , a id  17B-1 of 19, estimates were 
listed uiider Residential Efficieiit Products-Specialty Bulbs. 

a. Is Resideiitial Efficient Products-LED fIolic-lay Lights aiid Resideiitial Efficieiit Products- 
Specialty IP1-oducts the same program? Explain. 

b. If tlie answer to 6.a. is yes, wliy was there a change in the mine of the program? Explain. 

a. Yes, please refer to tlie Coinpaiiy’s respoiise to iteiii 110. 5.  

b. Please refer to the Coinpaiiy’s respoiise to itein no. S .  

WITNESS.. E J Clayto11 





Provide in an electronic forinat with formulas intact, tlie calculations to cleteriniiie the 
Lost Reveiiue Factors for the followiiig prograiiis: 

Resicleii tial Eflficieiit Pro ducts 
- Coinpact Fluorescent Lamp 
- Specialty Bulbs 
- LED Niglit Light 

Residential I-IVAC Diagiiostic & Tune IJp 
- Air Coiiclitioizer 
- Heat Pump 

Resicleiitial Load Maiiagennent 
- Air Coiiclitiolier 
- Water I-Ieating 

Commercial A/C & Heat Puiiip Program 
- Air Coiiclitioner Replaceineiit 
- I-kat Pu~iiip Replaceiiieiit 

Commercial W A C  Diagiiostic $c Tuiie-uip 
- Air Conditioner 
- Heat Pump 

Coriiinercial Load Maiiageiiient 
- Air Coiiclitioizer 
- Water Heating 

Coiniiiercial Iiiceiitive 

RESPONSE 

A copy oftlie lost reveiiue factors work file is attachecl. Please see the CD for excel file with 
foriiiulas intact. 

WITNESS: Lila P Munsey 
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REQUEST 

Provide in an electronic format with formulas iiiiact, the calculations and assumpiions to 
determine the ltWh impacts and e€ficiency incentives €or the following prograiiis: 

Resideiitial Efficient Products 
- Compact Fluorescent Lamp 
- Specialty Bulbs 
- LED Night Liglit 

Resideiiiial IH’VAC Diagnostic & Tune Up 
- Air Condiiioiier 
-. Heat Pump 

Resicleiitial Load Maiiageineiit 
- Air Coiiditioiier 
- Water IHeating 

Coiniiiercial A/C DC I-Ieat Pump Program 
- Air Coiiditioiier Replacement 
- Heat Puiiip Replacemelit 

Coiniiiercial IWAC Diagnostic dPL Tuiie-up 
- Air Coiiclitioiier 
- Heat Pu1np 

Coininercial Load Maiiagemenl 
- Air Coiiditioiier 
- Waier IHeating 

Coininercial Iiiceiiiive 



Please see tlie following attacliineiits: 

Attaclimeiil 1: IJpdated Schedule C File - "DSM 180 Moiitli - Year 2010 - 1st Qtr -I- 211~1, 3rd 
& 4th Qtrs-Revised.pdf 

Att aclimeiit 2 : As suinpt ioii Sliee t Res ideii ti a1 E ffi ci eiit Products . p d f 

Attaclmient 3 : Assuiiiptioii Sheet HVAC Tune-LJp.pdf 

Attaclmient 4: A ~ ~ ~ i i i ~ p t i o i i  Slieet Sinal1 Coiiimercial I-IP AC.pclf 

Resideiitial and Coiniiiercial Load Maiiageiiieiit are pilot programs; tlierelore 110 iiicentives are 
reqmstecl at this time. The goal o€ tlie pilot programs are to quantify savings. Eiiergy saviiigs 
were assumed to be zero lor tlie initial IXng, as this is a demaiid reduction program 

Please see tlie CD for excel rile with forimilas intact. 

WI[TNE$$: E J Clayton 
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__ 

TOTAL (201 1) ..__ 

QTRs __ 
(6) __ 

(2011) 
2nd. 3rd & 4th 

(5)  
___ 

427,163 (260,977) - 
(41,824) __ 0 

KENTUCI<Y POWER COMPANY 
DERIVATION OF 3 SECTOR SURCI-IARGES FOR 3 YR 
EXPERiMENT __ - 

__ 
TOTAL YEARS YEAR 15 YEAR 15 YEAR 16 YEAR 16 

(2010) (20 10) RESIDENTIAL SECTOR . - L h %  -_-.__-__. __- 1st 2nd 
HALF I-IALF ___ 

__ ~ 
- - A L P -  (2)- -3L -I____ 

1 CURRENT PERIOD AMOUNT TO BE RECOVERED $‘12,267,626 $1,021,058 $1,125.058 $632,073 $3,033,587 $18.079.402 ___ 

3 18 MOS. RETROACTiVE(OVER)/UNDER ADJUSTMENT 
631,736 519,414 - 

0 0 
0 2 CUMULATIVE ( 0VER)IUNDER COLLECTION _ _ _ _ _ ~ _ .  __ (41,824) 0 
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KENTUCKY POWER COMPANY Exhibit C ]  
FORECAST OF 201 1 KENTUCKY RETAIL ENERGY SALES IN KWH __ PAGE 19 of 19 
FOR RESIDENTIAL, COMMERCIAL AND INDUSTRIAL SECTORS 

- 
PROGRAM YR 16 - 201 1 

LINE RESIDENTIAL COMMERCIAL INDUSTRIAL 
NO YEAR SECTOR SECTOR SECTOR 

1 TOTAL ULTIMATE SALES (KWH) * 2,468,900,000 1,432,700,000 3,309,600,000 

14,813,400 8,596,200 19,857,600 

3 TOTAL ESTIMATED RETAIL KWH SALES 2,454,086,600 I ,424,103,800 ~ 3,289,742,400 
I-- 

2 LESS NON-METERED ** 
______-_____---_______ _l___-_______-l”--____ -________--_____------ 

4 LESS OPT - OUT CUSTOMERS KWH 0 0 0 
__-______------__--___ ----_____-_--_________ 

5 KWH BEFORE LOST REVENUE IMPACTS 2,454,086,600 1,424,103,800 3,289,742,400 

6 LESS LOST REVENUE IMPACTS *** 12,255,030 700,507 0 
_ll----_____”_________ _______”_________“---- 

2,441,831,570 1,423,403,293 3,289,742,400 

98 9% 99 4% 99 4% 

~ _-__----_--_ --____--____ _---____---- ___--------- --_---____-- ---___------ 
7 ADJUSTED KWH BY SECTOR 

8 LINE 7/LINE I -___-------_ --__--___--- _--____----- _---__--__-- _--____--___ -___--___--- - 

RESIDENTIAL COMMERCIAL INDUSTRIAL LINE 
NO PROGRAM YR 16 (1st QTR) SECTOR SECTOR S E= 

828,100,000 369,700,000 840,100,000 

-~ 

9 TOTAL ULTIMATE SALES (KW1-l) * 

10 LINE8 98 9% 99 4% 99 4% 
”____-___-______-_____ ___----_____”_-------“ 

11 ADJUSTED KWH BY SECTOR 81 8,990,900 835,059,400 

LINE 
NO 

12 

RESIDENTIAL COMMERCIAL INDUSTRIAL 
PROGRAM YR 16 (2nd, 3rd & 4th QTR) SECTOR SECTOR SECTOR 

TOTAL ULTIMATE SALES (KWH) * 1,640,800,000 1,063,000,000 2,469,500,000 

13 LINE8 98 9% 
_____”________________ 

1,622,751,200 _--___-___-_ -___-------_ 
14 ADJUSTED KWH BY SECTOR 

-- -- 

‘ SOURCE 201 1 LOAD FORECAST COMPILED BY - 
AEP CORPORATE PLANNING AND BUDGETING DEPT 

** 60% ESTIMATED TO BE NON-METERED (OL) DETERMINED 
FROM BILLED JURISDICTIONAL TARIFF SUMMARY FOR 

LOST REVENUE IMPACTS 
2,325,870 
9,929,160 

12,255,030 

99 4% 99 4% 

1,056,622,000 2,454,683,000 
---___“_l--_____l_--__ __l_--_______””-----_I 

_--____---__ -_-__--___-- -___---__-_- __--____---- 
~ -~ 

23,427 
677,080 I 
700,507 I 
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Small Commercial High-Efficienty HPIAC Program Measure Assumptions 

Kentucky Power Company 
Schedule of DSM Programs Efficiency Incentives and Net Average kWhlPai2icipant Savings 

Commercial Heat- Commercial Central 

Program 
Parameters 

Per Participant Energy Impact (kWh) 
Per Participant Demand Impact (IW) 

Winter Peak Coincident 
Summer Peak Coincident 

Total No. of Participants 
Freerider Percentage 
Equipment Life 
Incremental Equipment Cost 
Evaluation Cost / Percent 
Rebates / Incentives To Customer 
Rebates I Incentives To Vendor 

Total Incentives 
Administration & Promotion Cost 
Evaluation Cost 
Total Expected Cost 

Total Energy Impact (MWh) 
Total Winter Demand Impact (MW) 
Total Summer Demand Impact (MW) 

NPV Benefit - TRC Test 
NPV Cost - TRC Test 
NPV Net Benefit - TRC Test 
TRC Ratio 

Efficiency Incentive 
(Ln 20ILn 5 X 0.15) 

Net Average 
Annual ItWhlParticipant 

(Ln 1 (I-1.n 6) 
(Energy Impact x (I-Freerider %) 

Number of Units per Participant 

Net Average 
Annual ItWhlParticipant 

Pump 

2008 3-Year 
Prospective 

-1240.0 

0 350 
0.164 

50 
10% 

15 
$900.00 

$450.00 
$0.00 

$22,500 
$8,940 

$33,440 
$2,000 

-60 
0.0 
0.0 

$34,050 
$14,683 
$19,367 

2 32 

$58.1 0 

-1,116 

I 

- 1 , I I G  

AIC 

2008 3-Year 
Prospective 

-313 0 

0 000 
-0 164 

250 
10% 

15 
$800 00 

$400 00 
$0 00 

$100,000 
$35,760 
$8,000 

$143,760 

-76 
0 0  
0 0  

$73,838 
$72,295 
$1,543 

1 02 

$0.93 

-282 

1 

-282 

Program Total 

2008 %Year 
Prospective 

-467 5 

0 1  
-0.1 
300 
10% 

15 
816.7 

5% 
$408 33 

0 0  

$122,500 
$44,700 
$10,000 

$1 77,200 

-1 36 
0 02 

-0.03 

$107,889 
$86,979 
$20,910 

1 24 

$1 0.46 

-421 

I .0 

-42'1 





Refer to Schedule C, pages 1 6B-2, 17A-2 aiicl 17B-2 of 19 of tlie DSM Report. Confirin that tlie 
lost reveiiue factor for the Coiiiiiiercial A/C 62 Heat Pump Program-Air Coiiditioiier 
Replacement program is $0.14.803 per kWli for the second half of2010 aiid for all of201 1. 

The lost revenue factor for the Coiiiiiiercial A/C & Heat Pimp Program-Air Conditioner 
Replaceiiieiit program lor 2010 and 201 1 is $0.14803. The lost reveiiue factor is reviewed every 
6-month review periocl aiicl is adjusted, if iiecessary, based 011 actual Revenues (excludiiig Fuel 
Clause), Metered KWI-I's, aiid # or  Custoiiiers for the curreiit 12 iiioiillis Billed aiid Accrued. 
The iiext review period to poteiitially result iii aii adjustineiit to tlie 201 1 lost revenue factor will 
be for the period eiidiiig Julie 30, 201 1. This practice is coiisisteiit with past repoi-tiiig periods. 

WITNESS: Lila P Muiisey 
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Kentucky Power Company 

REQUEST 

Refer to Schedule Cy pages 16R-2, 17A-2 and 17B-2 of 19 of the DSM Report. Confirm that the 
lost revenue factor for the Commercial Incentive program is $0.25657 per kWh for the second 
half of2010 and for all of201 1. 

RESPONSE 

The lost revenue factor for the Commercial Incentive Program for 2010 and 201 1 is $0.25657. 
The lost revenue factor is reviewed every 6-month review period and is adjusted, if necessary, 
based on actual Revenues (excluding Fuel Clause), Metered KWH's, and # of Customers for the 
current 12 months Billed and Accrued. The next review period to potentially result in an 
adjustment to the 201 1 lost revenue factor will be for the period ending June 30, 201 1. This 
practice is consistent with past reporting periods. 

WITNESS: Lila P Munsey 





Refer to Scliedule C, page 17A-1 of 19 of the DSM Report coiiceriiiiig the I-IVAC Diagiiostic 6‘ 
Tuiie-up - Air Conditioiier program. For the first quarter of 20 1 1 ,the projected iiuiiiber of iiew 
paiZicipaiits iii this program is 53. Tlie iiumber of cuiiiulative participants for tlie first quai-ter of 
201 1 is projected to be 54. 

a. Given that tliis is a iiew prograin wliich began iiiipleiiieiitatioii in 20 1 1, explain liow there can 
be iiiore cuiiiulative participants than proposed iiew participants iii tlie First quarter of 201 1. 

b. On page 37 oftlie Status Report uiider Coiiiiiieiits, the projected participant levels for 201 1 are 
325 central air coiiditioriers aiid 215 heat puinps. On Scliedule C, page 17A-1 of 19, tliere are 
53 projected participaiits for air coiiditioiiers aiid 3 1 pro~j ected participants for heat p~imps. 
Explain why the pro.jected paiqicipants for lieat puiiips are greater than tlie air conditioners. 

a. Tlie cumulative participant couiit €or the Resideiitial WVAC Diagnostic & Tune-Lip - Air 
Coiiditioiier prograiii is an eii-or. Schedrrle C, pages 17A-1 aiid 1713-1 have both been 
updated. See tlie attacluiieiit to Iteiii No. 8 for an Lipdated copy of Sclieclule C, pages 17A-1 
aiid 17B-1 o€ 19. 

b. 011 Scliedule C, pages 17A .l aiid 17B-1 ~riicler Resideiitial I-IVAC Diagnostic & T~iiie-~ip - Air 
Coiiditioiier, the projected participant couiits for Air Coilditioiier aiid I-Ieat Puiiip were 
reversed. Participaiit cowit for Air Coiiditioiiers should have been 8 1 aiid Heat Puiiip should 
have been 53 011 page 17A- 1 of 19. Pai-ticipaiit couiit for Air Coiiditioiier should have been 
244 aiid Heat Pwiip should have beeii 162 on page 17B -1 o€ 19. See the attacluiieiit to Iteiii 
NO. 3 for ai updatcd copy of Scliedule C, pages 17A-1 aiid 17B-1 o r  19. 

NESS: Lila P Mumsey 



_ _ . ~  

- - ~ ~  
- 

818,990,900 

-~ 

_ _ _ ~  

QTR 
(3) 

0.000774 --- 
(0.000161) 

I--*- 

2,908,568 __ 

~ 















-_-- 





hi rererelice to Scliedule C, page 18A of 19 o f  the DSM Report, should the column heading in 
Coluiiiii 36 be " 1 st lialf' aid not " 1 sl qtr"? 

Yes, Schedule Cy page 1 8A o f  19 Coluniii 36 heading should be ' I  1 st half" aiicl iiol ' I  1 st qtr" 

WITNESS: Lila P Muiisey 





011 Sclieclule C, page 13B of 19 oftlie DSM Report, should Ilie coluimi heading in Coluiiiii 37 be 
"211cl half a d  ll0t "2,llCl qtrs"? 

Yes, Schedule Cy page 1313 of 19 Colunii 37 heading should be "2nd half" a d  not "2nd qtr". 

WITNESS: Lila P M~iiisey 





On Schedule Cy page 1 SB o€ 19 of tlie DSM Report, sliould the colu1nn heading in Coluimi 39 be 
"2iid, 3rd & 4th qtrs" aiirl not "2nd qtrs"? 

Yes, Scliedule C, page 18B of 19 Coluiiiii 39 lieading sliould be "2,11cl, 3rd, $c 4th qtrs" aiid not 
"2nd qtr". 

WIITNESS: Lila P Munsey 

n 





EST 

The final Order in Case No. 2010-00198 noted tliat the first year projected nuinber of 
participants Tor the Cominercial Iiicentive program was seveii a id  the projected budget was 
$176,198 €or the second lialC of 2010. On Schedule C, page 16B-2 o€ 19, of tlie instant 
application, tliere are no pai-ticipaiits or program costs recorded for the second lialf of 2010. 
Explain why tliere was 110 participation in 2010 once the program was approved. 

An implementation contractor was required to administer this program. Contract negotiations 
were conipleted and a master agreement was executed February 1,20 1 1. This program could not 
begin until this iiiaster agreement was completed. 

WtTNESS: E J Clayton 
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TJEST 

The Filial Order in Case No. 2010-00198 iiotecl that the projected iiuiiiber of participants for the 
Coiniiiercial Iiiceiitive prograiii Cor tlie secoiid year was 88 and the projected budget was 
$896,152 for year 201 1. On Schedule C, pages 17A-2 aiid 17B-2 of 19, of the instant application, 
there are a total of 88 participants, as budgeted, but tlie estimated program costs are $91 0,560 €or 
year 201 1. Explaiii tlie $14,408 increase in projected program costs. 

ICEMA Services Inc. was tlie low bid contractor for this program aiicl their 201 1 budgeted cost 
for contractor achiiiistration and custoiner incentives was margiiially liiglier ($14,408) than the 
estimated program budget filecl with Case No. 2010-00198. 

WITNESS: E J Clayton 





011 page 5.5 uiider Comments oftlie Status Report, it is stated that negotiations are oiigoiiig with 
the iinpleiiieiitatioii contractor lor the Comiiiercial Incentive program. 

a. Has an implementation coiitractor been selected? Explain. 

b. If the answer to 17.a. is yes, provide the iiame and background oftlie impleiiieiitatioii 
contractor. 

a. Yes. An agreement dated February 1, 20 I 1 , has been executed with a liatioiially-recogiiizecl 
program iniplemeiitation contractor. 

b. ICEMA Services Inc. with principal business located at 67 S o ~ ~ t l i  Bedford Street, Suite 20 1 E, 
Bmlington, MA 0 1 803. 

From ICEMA website ( I ~ J I V .  Icern'nzn. corn): 

A global, leading authority in eiiergy consultiiig aid testing & certification, active tlu-ougliout the 
entire eiiergy value-chain - in a world of iiicreasiiig deniaiid €or eiiergy, ICEMA has a major role 
to play in eiisuriiig the availability, reliability, sustaiiiability and profitability or  eiiergy aid 
relaled products and processes. With more tlian 1,700 people awl ofices and representatives in 
more tliaii 20 countries arouiid the globe, we are coiimitted to offering reliable, sustainable aiicl 
practical solutions. We uiiderstancl and recognize the tecliiiical consequences o l  a business 
decision, as well as the business consequences of a teclmical decision. Innovative teclmology has 
been our starting point Tor more tlian 80 years. 





Tlie Filial Order in Case No. 2010-00198 noted that tlie first year projected nuiiiber of 
padicipants lor tlie Residential Load Maiiagenient prograin was 25 Air Conditioner Switches aiid 
25 Water Heater Switches, and the projected budget was $149,405 €or the second lialfof2010. 

a. On Scliedule C, page 1GB-1 of 19 of the instant DSM Report, there are no participants or 
program costs for the actual second half of 201 0. Explaiii why there was 1x1 participation in 
20 10 once the program was approved. 

b. Discuss tlie fiiture plan for proiiiotiiig aiicl iinplenientiiig the Residential Load Maiiageiiient 
program. 

a. Approval was received lrom this program 011 October 1 5,20 10. An implementation 
contractor is required for this Resideiitial aiid Commercial Load Maiiageineiit prograin. Tlie 
program Iias been awarded to a veiidor for thesc services aiid a contract is pending Glial 
veiidor equipiiieiit testing aiid mutual agreeiiient of coiitractual terms. Tlie veiidor equipment 
testing is being coiiducted at the AEP Dola11 laboratory aid Canton Meter L,aboratory to 
eiisure compliaiice with applicable codes aiicl staiidarcls as well as the program ohj ectives. 

b. Keiitucly Power will target program participaiiis based 011 cerlaiii usage patteriis and promote 
the program via direct iiiail and teIemarItetiiig. Kentucky Power plans to track customer 
response and pai3icipatioii rates. Kentucky Power may test different dircct inail formats 
(standard letter, over-sized postcard aiid self mailer) to identify and secure program 
participaiits. 

TNESS: E J Clayton 





Y 

What efforts have tliere been in tlie past year to promote aiid iiiiplemeiit all of Keiitucky Power's 
DSM prograins aiid wliat ineaswes are in place for contiiiriecl proinotioii aiid iiiipleiiiel~latioli in 
the htme? Explain. 

Keiitucky Power's initiatives to promote the DSM programs over the past year iiiclude an 
updated compaiiy website, proinotioiial fact sheets, newspaper advertisement, l-'~i~licIcoi~~iiLliiity 
iiieetiiigs, direct iiieetiiigs with trade allies, direct iiieetiiigs with scliool superiiiteiideiits aiicl 
eclucators, aiicl iiiass phone messaging. Future proinotioii o r  DSM programs will also iiiclude 
company bill inserts, coiitiiiued developmelit of program fact sheets aiid iiiarltetiiig materials, iii- 
store proiiiotioiis at select retail stores, vendor spoiisored trade ally serniiiars, teleiiiarltetiiig, aiicl 
targeted direct mail promotion. Iii addition, a new coinpaiiy webpage specilic to eiiergy saving 
program is plaimed for mid-201 1. 

WB'ITBTESS: E J Clayton 
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QUEST 

Provide an organization chart of I<entucky Power's DSM organization along with a listing wliicli 
identifies the individuals responsible for promoting, implementing and supporting tlie functioiis 
of the DSM programs. 

The followiiig information includes the employees of the Energy Delivery DSM Depai-tiiient for 
Kentucky Power Company. Tlie assigned responsibilities for adiiiinistratioii of DSM programs 
are listed. 

E. J. Claytoii .- Manager EE and Consumer Prograins 
Prograiiis: Modified Energy Fitness (vendor - Honeywell), Community Outreach CFL, 
Coininercial Incentive (vendor - KEMA), Pilot Residential & Siiiall Coiiiinercial Load 
Maiiageinent (vendor - TBD) 

Scott Bishop - DSM/EE Coordinator 
Program: Targeted Energy Efficiency, High Efficiency Heat Pump, Mobile Home Heat Pump, 
Mobile Home New Coiistruction, Coinniercial High Efficiency HP/AC, Residential & Small 
Comiiiercial HVAC Diagnostic and Tune-Up, Energy Education for Students, Residential 
Efficient Products (vendor - APT) 

Kathy Rrandeiihurg - Administrative Associate 

WITNESS: E J Claytoii 





The Status Report as of December 3 1 , 20 10 iiicludes iiif'oriiiatioii as to discontinued programs 
that are part of historical data. 

a. Does Keiitucly Power review these programs €or filture viability so that these programs inay 
be proiiioted and iiiipleineiited again? Explain. 

b. Even though the discontiiiued prograins are part of the Status Report total clollar costs and 
kW1i aid ItW iinpacts, sliould cliscoiitiiiued programs, sucIi as the followiiig, continue to be 
listed on Exhibit C, pages 17A-1, 17A-2, 17B-1, and 17B-2 of DSM Report once the 
discoiitiiiued prograins no longer have any costs that are to recovered? Explain. 

RJ3SIDENTIAL PROGRAMS 

Eiiergy Fitness 
Coinpact Fluoresceiit Bulb 
High - Efficieiicy Heat Pump 

- Resistance Heat 
- Noli Resistance Heat 

COMMERCIAL PROGRAMS 

Sinart Audit - Class 1 
- Class 2 

Smart Financing - Existing Building 
Smart Financing - New Buildiiig 

INDLJSTRIAL PROGRAMS -(w/Est. Opt-Outs Removed) 

Smart Audit - Class 1 
Smart Audit - Class 2, 
Siiiart Financing - General 
Smart Fiiiaiiciiig - Coinpressed Air System 



a. Keiitucly Power coiitiiiues to review past prograin coiicepts Cor future viability, either to be 
impleiiieiitecl or used in coiijuiictioii with iiew prograiiis, based oii tlie poteiitial marltet and 
sticcess o€ a program. We do not plan to promote or iiiipleiiieiit thc origiiial prograins again. 

b. No, ICeiittIcky Power does iiol reel that the discoiitiiiued prograiiis should be listed 011 tlie 
Schedule C, pages 17h-1, 17A-2, 17B-I, aiid 17B-2, of tlie DSM Report. In coiiiiectioii with 
"Goiiig Greeii", I<eiitucky Power would like to recluce tlie ainouiit of paper provided iii the 
DSM Status Report in regards to discontinued prograiiis, where the data has previously been 
provided aiid is iiot being revised. 

WITNESS:: Lila P Muiisey 





E@SC C,,e No. 2011 d-BBBBOS5 
commissionn straws Ilnitiaa Set off Data Requests 

Page 1 of 1 

Order Dated Marcla 23,2 
Item No. 22 

Provide in an electroiiic format with fooriiirrlas intact, the calculatioiis per€orinecl to deteriiiiiie the 
proposed DSM factors in Exhibit C of the DSM Report. 

Please see attacluneiit to Iteiii No. 8 labeled “DSM 130 Month - Year 2010 - 1st Qtr + 21id, 3rd & 
4th Qtrs - Revised.pdf” aiicl XIS version on CD for intact Eoriiiulas. 

WBTNESS: Lila P Miiiisey 


