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INTRODUCTION

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

My name is Glenn A. Watkins. My business address is 9030 Stony Point

Parkway, Suite 580, Richmond, VA23235.

BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?

I am a Principal and Senior Economist with Technical Associates, Inc., which is

an economic and financial consulting firm with offices in Richmond, Virginia.

ON WHOSE BEHALF ARE YOU TESTIX'YING?

I am testifying on behalf of the Office of Rate Intervention of the Kentucky Office

of Attorney General (*OAG").

PLEASE DESCRIBE YOUR PROFESSIONAL QUALIFICATIONS.
Except for a six-month period during 1987 in which I was employed by Old

Dominion Elechic Cooperative as its forecasting and rate economist, I have been

employed by Technical Associates continuously since 1980.

During my caxeer at Technical Associates, I have conducted marginal and

embedded cost of service, rate design, cost of capital, and load forecasting studies

involving ntrmerous electric, gas, water/wastewater, and telephone utilities, and have

provided expert testimony in Alabama, Arizon4 Delaware, Georgi4 Kansas, Kentucky,

Maine, Maryland, Massachusetts, Michigan, North Carolina New Jersey, Ohio, Illinois,

Pennsylvania, Vermont, Virginia, South Carolina, Washington, and West Virginia. I

hold an M.B.A. and B.S. in economics from Virginia Commonwealth University. I am a

member of several professional organizations as well as a Certified Rate of Return

Analyst. A more complete description of my education and experience is provided in my

Schedule GAW-I to my testimony.

WHAT IS TIIE PURPOSE OX'YOUR TESTIMONY IN THIS PROCEEDING?a.
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Technical Associates has been retained by the OAG to evaluate the

reasonableness of Kentucky Utilities ("KU' or 'oCompany'o) proposed electric cost of

service study (CCOSS), proposed distribution of revenues by class, ild residential

electric rate design. The purpose of my testimony, therefore, is to comment on KU's

proposals on these issues and to present my findings and recommendations based on the

results of the studies I have undertaken on behalf of the OAG.

ELECTRIC CLASS COST OF SERVICE

PLEASE EXPLAIN THE CONCEPT OF'A CLASS COST OF SERVICE STUDY

("ccoss").
First, I note that there are two general types of cost of service studies used for

public utility ratemaking: marginal cost studies; and embedded, fully allocated cost

studies. KU has utilized a traditional embedded cost of service concept in this case for

purposes of establishing its overall retail revenue requirement, as well as for its class cost

of service study (*CCOSS"). As such, I will limit my explanation to embedded class cost

of service studies.

Embedded cost of service studies are often referred to as fully allocated cost

studies. This is because the vast majority of an electric or gas utility's plant investnent

serves all customers, and the majority of expenses are incurred in a joint manner such that

these costs cannot be specifically atfiibuted to any individual customer or group of

customers. To the extent that certain costs can be specifically attributable to a particular

customer (or group of customers), these costs are often directly assigned in a CCOSS'

However, the vast majority of KU's Production, Transmission, and Distribution plant and

expenses are incurred jointly to serve all (or most) customers. These joint costs are then

allocated to rate classes. It is generally recognized that to the extent possible, joint costs

should be allocated to classes based on the concept of cost causation; i.e., costs ate

allocated based on specific factors that cause costs to be incurred by the utility. Although

cost analysts generally shive to abide by the concept of cost causation to the greatest

extent practical, some costs (particularly overhead costs), cannot be attributed to specific

exogenous factors and must be subjectively assigned or allocated to rate classes. With

8

9

10

ll
12

13

t4

15

t6

17

18

t9

20

2l

22

23

24

25

26

27

28

29

30

3l

il.

a.

A.

2



I

2

3

4

5

6

7

8

9

10

ll
t2

l3

t4

l5

t6

17

t8

t9

20

2l

22

23

24

25

26

27

28

29

30

a.

A.

regaxds to those costs in which cost causation can be atbibuted, cost of service experts

often disagree as to what is the most cost causative factor; e.g., peak demand, energy

usage, number of customers, etc.

PLEASE EXPLAIN HOW CCOSS RESULTS SHOULD BE USED IN THE

RATEMAKING PROCESS.

Although there are certain principles used by all cost of service analysts, there are

often significant disagreements on the specific factors that drive certain costs. These

disagreements can and do arise as a result of the quallty of data and level of detail

available from financial records, as well as fundamental differences in opinions regarding

the design or cost causation factors that should be considered to properly allocate costs to

rate schedules or customer classes. Furthermore, and as mentioned earlier, cost causation

factors cannot be realistically ascribed to some costs such that subjective decisions are

required. In this regard, two different cost studies conducted for the same utility and

time period can, and often do, yield different results. As such, regulators should consider

CCOSS results as one of many tools in assigning revenue responsibility.

PLEASE EXPLAIN HOW YOU PROCEEDND WITH YOUR ANALYSIS OF

LG&E's CCOSS.

The process in which I conducted my analysis in this case was identical to how I

evaluate all CCOSSs. First, I reviewed the structure and organization of the Company's

CCOSS sponsored by Mr. Conroy. Once the basic structure was understood, I reviewed

the accuracy and completeness of the primary drivers (allocators) used to assign costs to

rate schedules and classes. Next, I reviewed Mr. Conroy's selection of allocators to

specific rate base, revenue and expense accounts. Finally, I adjusted certain aspects of

the Company's study to better reflect cost causation and cost incidence by rate schedule

and customer class.

DID YOU X'IND TIIE COMPANY'S STUDY TO BE MATHEMATICALLY

ACCURATE?

a.

A.

a.
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Yes. Perhaps the most fundamental requirement of an embedded CCOSS is that

the sum of the parts (classes) must equal the whole (system). This is true with respect to

the allocation of financial accounts, as well as the various allocation factors.

Furthermore, certain costs previously allocated are carried forward for other purposes

such as for the development of composite or internal allocators and for the assignment of
income tores. In all regards, I found Mr. Conroy's CCOSS to be mathematically

accurate.

DID YOUR EXAMINATION RESULT IN AIIY DIFFERENCES OF OPINION

OR DISAGREEMENTS WITH THE ASSUMPTIONS AND METHODOLOGIES

USED BY MR CONROY AS THEY RELATE TO KU's ELECTRIC COST

ALLOCATIONS?

Yes. There are two material diflerences of opinion between my electic cost

allocation study and that performed by Mr. Conroy. These differences relate to the

classification and ultimate allocation of generation and distribution plant. However, it is

important to note two significant points as they relate to Mr. Conroy's and my electric

CCOSSs.

With regard to generation plant, my difference of opinion is by and large purely

academic in nature. That is, while I do not agree with the naming convention Mr.

Conroy claims to have used to classifu and allocate generation plant, his ultimate

allocation of this plant to various classes is not unreasonable, and fairly reflects cost

causation across classes.

With regard to the classification of distribution plant, I do have numerous

concerns with the data utilized by Mr. Conroy as well as with the mathematical methods

he employed to classify this plant between customer-related and demand-related costs.

With the above exceptions outlined, my ultimate electic CCOSS findings (rates

of refurn at current rates) are not significantly different than those calculated by Mr.

Conroy. A comparison of Mr. Conroy's and my class rates of retum at current rates are

shown below:
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Class ROR At Current Rates
Class Conroy

3.97%
8.72%
7.25%

t0.5r%
8.s2%
5.83%
s.89%
6.06%

-1.59o/o

7.13%
3.38%
8.24%

Watkins

Residential
General Service
All Electric Schools
PS-Secondary
PS-Primary
TOD-Secondary
TOD-Primary
RTS
FLS Transmission
Steet Lighting
Lighting Energy
Traffic Signals

5.s5%
9.68%
5.47%
8.03%
7.39%
2.67%
3.73%
5.21%

-2.t8%
8.33%
0.0r%
7.32%

Total Company

A. Generation

6.02% 6.02%

a. YOU INDICATE THAT ONE OF THE DIFFERENCES OF OPINION WITH MR
CONROY IS THE NAMING CONVENTION HE CLAIMS TO USE TO ASSIGN

GENERATION-RELATED COSTS TO INDIVIDUAL CLASSES. WHAT

NAMING CONVENTION DID MR. CONROY USE WITH RESPECT TO

GEI\IERATION COST ALLOCATIONS?

Mr. Conroy refers to his approach as a time-differentiated "Modified Base-

Intermediate-Peak" approach.

ARE THERE OTHER METHODOLOGIES WHICH MAY BE USED TO

ALLOCATE GENERATION.RELATED PLA}IT AI\D EXPENSES?

Yes. There are several demand allocation methods utilized in the electric

industry. The current National Association of Regulatory Utility Commissioners

('\IARUC") Elecffic Utility Cost Allocation Manual discusses at least thirteen embedded

demand allocation methods, while Dr. James Bonbright noted the existence of at least2g

demand allocation methods in his teatise, Principles of Public Utilities Rates.

A.

a.
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a. WHY DO SO MAIYY GENERATION ALLOCATION METHODS EXIST FOR

THE ELECTRIC INDUSTRY?

Utilities design and build generation facilities to meet the energy and demand

requirements of their customers on a collective basis. Because of this, and the physical

laws of electricity, it is impossible to determine which customers are being served by

which facilities. As such, the inveshnents in production facilities reflect joint costs; i.e.,

facilities used by all customers. Because of this commonality, production-related costs

are not directly known for any customer or customer group and must somehow be

allocated.

If all customer classes used electicity at a constant rate throughout the year, there

would be no disagreement as to the proper assignment of generation-related costs: all

analysts would agree that energy usage in terms of kWh would be the proper approach to

reflect cost causation and cost incidence. However, such is not the case in that KU

experiences periods (hours) of much higher demand during certain times of the year and

actoss various hours of the day. Moreover, all customer classes do not contibute in

equal proportions to these varying demands placed on the generation system. To

complicate matters, the electric utility industry is somewhat unique in that there is a

distinct energy/capacity tade-off relating to generation costs. That is, utilities design

their mix of production facilities (generation and power supply) to minimize the total

costs of energy and capacity, while also ensuring there is enough available capacity to

meet peak demands. The tade-offoccurs between the level of fixed investnent per unit

of capacity (KVV) and the variable cost of producing a unit of output GVfh). Coal and

nuclear units require high capital expenditures resulting in large investnents per KW,

whereas smaller units with higher variable production costs generally require

significantly less invesfinent per KW. Due to varying levels of demand placed on the

system over the course of each day, month, and year, there is a unique optimal mix of

production facilities for each utility that minimizes the total cost of capacity and energy;

i.e., its cost of service.

Therefore, as a result of the energy/capacity cost tade-off, and the fact that the

service requirements of each utility are unique, ffiffiy different allocation methodologies

6
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have evolved in an attempt to equitably allocate joint production costs to individual

classes.

PLEASE EXPLAIN.

Total production costs vary each hour of the year. Theoretically, energy and

capacity costs should be allocated to classes each and every hour of the year. This would

result in 8,760 hourly allocations during non-leap years. Although such an analysis is

certainly possible with today's technology, the time and cost necessary for such an

undertaking would likely exceed the additional benefits obtained over simpler methods.

This is because the analyst does not know precise class loads each and every hour, and

subjective decisions must still be made regarding the assignment of fixed invesfrnent

(capacrty costs) to individual hours. With this practical constraint in mind, each method

has its stengths and weaknesses regarding its reasonableness in reflecting cost causation

as well as the cost and effort required to produce a study.

BRIEFLY DISCUSS THE STRENGTHS AI\D WEAKNESSES OF' COMMON

PRODUCTION COST ALLOCATION METHODOLOGIES.

A brief description of the most common fully allocated cost methodologies and

attendant stengths and weaknesses are as follows:

Single Coincident Peak ("l-CP") -- The basic concept underlying the l-CP

method is that an electric utility must have enough capacity available to meet its

customers' peak coincident demand. As such, advocates of the I'CP method reason that

customers (or classes) should be responsible for fixed capacity costs based on their

respective contributions to this peak system load. The major advantages to the l-CP

method are that the concepts are easy to understand, the analyses required to conduct a

CCOSS are relatively simple, and the data requirements are significantly less than some

of the more complex methods.

The l-CP method has several shortcomings, however. First, and foremost, is the

fact that the l-Cp method totally ignores the capacity/energy tade-off inherent in the

electric utility industry. That is, the sole criterion for assigning one hundred percent of

fixed capacity costs is the classes' relative contributions to load during a single hour of

the year. This method does not consider, in any way, the extent to which customers use
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these facilities dwing the other 8,759 hours of the year nor does it consider the reasons

that cause the current mix and level of generation facilities. This may have severe

consequences because a utility's planning decisions regarding the amount and type of
generation capacity to build and install is predicated not only on the maximum system

load, but also on how customers demand electicity throughout the year, i.e., load

duration. To illustate, if a utility had a peak load of 15,000 MW and its actual optimal

generation mix included an assorfrnent of nuclear, coal, hydro, combined cycle and

combustion turbine units, the total cost of capacity is significantly higher than if the

utility only had to consider meeting 15,000 MW for I hour of the year. This is because

the utility would install the cheapest type of plant, (i.e., peaker units) if it only had to

consider one hour a year.

There are two other major shortcomings of the 1-CP method. First, the results

produced with this method can be unstable from year to year. This is because the hour in

which a utility peaks annually is largely a function of weather. Therefore, annual peak

load depends on when severe weather occurs. If this occurs on a weekend or holiday,

relative class contributions to the peak load will likely be significantly different than if
the peak occurred during a weekday. The other major shortcoming of the l-CP method is

often referred to as the "free ride" problem. This problem can easily be seen with a

summer peaking utility that peaks about 5:00 p.m. Because steet lights are not on at this

time of day, this class will not be assigned any capacity costs at all and enjoy a free ride

on the assignment of generation costs that this class requires.

Summer and Winter Coincident Peak (6'SAil Peak") -- The S/W Peak method

was developed because some utilities' annual peak load occurs in the sunmer during

some years and in the winter during others. Because customers' usage and load

characteristics may vary by season, the SAM Peak attempts to recognize this

characteristic. This method is essentially the same as the l-CP method except that two

hours of load are considered instead of one. This method has essentially the same

strengths and weaknesses as the l-CP method, and in my opinion, is only marginally

more reasonable than the l-CP method.

Twelve Monthly Coincident Peak ("12-CP") -- Arithmetically, the 12-CP

method is essentially the same as the l-CP method except that class contributions to each
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monthly peak are considered. Although the l2-CP method bears liule resemblance to

how utilities design and build their systems, the results produced by this method better

reflect the cost incidence of a utility's generation facilities.

Most electric utilities have distinct seasonal load patterns such that there are high

system peaks during the winter and summer months, and significantly lower system

peaks during the spring and autumn months. By assigning class responsibilities based on

their respective contributions throughout the year, consideration is given to the fact that

utilities will call on all of their resources during the highest peaks, and only use their

most efficient plants during lower peak periods. Therefore, the capacity/energy tade-off

is implicitly considered to a small extent under this method.

The major shortcoming of the l2-CP method is that accurate load data is required

by class throughout the year. This generally requires a utility to maintain on-going load

sfudies. However, once a system to record class load data is in place, the administation

and maintenance of such a system is not overly cumbersome for larger utilities.

peak and Averaee ("P&Ao) -- The various P&A methodologies rest on the

premise that a utility's actual generation facilities are placed into service to meet peak

load and serye consumers demands throughout the entire year. Hence, the P&A method

assigns capacrty costs partially on the basis of contibutions to peak load and partially on

the basis of consumption throughout the year. Although there is not universal agreement

on how peak demands should be measured or how the weighting between peak and

average demands should be performed, many P&A studies use an equal weighting of

"peak" and average class loads, while some studies weight the peak and average loads

based on the system coincident load factor.r

The major stengths of the P&A method are that an attempt is made to recognize

the capacity/energy tade-off in the assignment of fixed capacrty costs, and that data

requirements are minimal.

Although the recognition of the capacity/energy trade-off is admittedly arbitrary

under the P&A method, most other allocation methods also suffer to some degree of

arbitrariness.

I It is generally agreed that the use of system coincident peak demands is an appropriate measure for

assiping the ,!eak" portion of generation facilities under the P&A method.
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Averase and Excess (6'A&8") -- The A&E method also considers both peak

demands and energy consumption throughout the year. However, the A&E method is

much different than the P&A method in both concept and application. The A&E method

recognizes class load diversity within a system, such that all classes do not call on the

utility's generation resources to the same degree, at the same times. Mechanically, the

A&E method weights average and excess demands based on the system coincident load

factor. Individual class "excess" demands represent the difference between the class non-

coincident peak demand and its average annual demand. The classes' "excess" demands

are then summed to determine the system excess demand. Under this method, it is

important to distinguish between coincident and non-coincident demands. This is

because if coincident, instead of non-coincident, demands are used when calculating class

excesses, the end result will be exactly the same as that achieved under l-CP method.

Although the A&E method bears virtually no resemblance to how generation

systems are designed, this method can produce fair and reasonable results for many

utilities. This is because no class will receive a free-ride under this method, and because

recognition is given to average consumption as well as to the additional costs imposed by

not maintaitting a perfectly constant load.

A potential shortcoming of this method is that customers that only use power

during off-peak periods will be overburdened with costs. Under the A&E method, off-

peak customers will be assigned a higher percentage of capacity costs because their non-

coincident load factor may be very low even though they call on the utility's resources

only during less costly off-peak periods.

Equivalent Peaker ("EP'r) -- The EP method combines certain aspects of

taditional embedded cost methods with those used in forward-looking marginal cost

studies. The EP method often relies on planning information in order to classiff

individual generating units as energy- or demand-related and considers the need for a mix

of base load intermediate and peaking generation resources.

The EP method has substantial intuitive appeal in that base load units that operate

with high capacrty factors are allocated largely on the basis of energy consumption with

costs shared by all classes based on their usage, while peaking units that are seldom used

and only called upon during peak load periods are allocated based on peak demands to

l0
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those classes contibuting to the system peak load. However, this method requires a

significant amount of data as well as subjective planning criteria.

Base-Intermediate-Peak (6BIP") -- The BIP method is an accepted allocation

approach that attempts to recognize the capacity/energy tade-off that actually exists

within a utility's portfolio of generation assets. A utility's base load units tend to run

during all (or most) periods of the year; i.e., both peak load periods as well as to satis$

energy requirements in the most efficient manner possible during minimum demand

periods (e.g., during the middle of the night). Because base load units operate regardless

of peak reciuirements, they are most appropriately classified as energy-related. At the

opposite end of the spectrum are peaking units, such as combustion turbines. These units

operate with high variable costs and are only utilized to help meet peak period demands.

As such, peakers are classified as peak demand-related. Intermediate plants (e.g., many

combined cycle units) are not as efficient as large base load plants but more efficient than

peaking units. For this reason, Intermediate plants are not called upon (dispatched)

during periods of minimum (base) load but are dispatched before, and more frequently,

than peaker units. Therefore, Intermediate plants can be said to serve a dual purpose:

partially energy-related and partially demand-related. lntermediate plants are typically

classified as partially energy-related and partially demand-related based on their

respective capacity or availability factors.' In my opinion, the BIP method is an excellent

cost allocation approach for many utilities as it captures the actual differences in the

capacity/energy frade-off that exist across a utility's generation mix. The BIP method

may not be appropriate for utilities that purchase the majonty of their energy needs or for

utilities with an inefficient mix of generating resources.

MR. WATKINS, YOU HAVE DISCUSSED THE STRENGTHS AI\[D

WEAKNESSES OF' THE MORE COMMON GENERATION ALLOCATION

METHODOLOGIES. ARE ANY OF THESE METHODS CLEARLY INX'ERIOR

IN YOUR VIEW?

' Cupacity factor is the ratio of average utilization (output) over a year to ma:rimum output. Availability
factor is the ratio of average utilization during periods when a unit is available for dispatch (i.e., excludes outages) to
peak hour output.

a.

ll
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A. Yes. In my opinion the l-CP and seasonal CP (such as 4-CP) methods do not

reasonably reflect cost causation for integrated electic utilities because these methods

totally ignore the cost-causation and utilization of a utility's facilities. Individual

generating unit investnents vary from a low of a few hundred dollars per KW of capacity

for high running cost (energy cost) peakers to several thousand dollars per KW for base

load nuclear and coal facilities with low running costs. If a utility were only concerned

with being able to meet peak load with no regard to running costs, it would simply install

inexpensive peakers. Under such an unrealistic system design, plant costs would be

much lower than in reality but running costs however, would be astonomical; i.e.,

variable fuel costs would be exceptionally expensive. This situation would result in a

higher overall cost to serve customers than what actually exists. The l-CP and seasonal

CP methods totally ignore this very important fact.

MR CONROY HAS USED WHAT HE REX'ERS TO AS A MODIX'IED BIP

METHOD TO ALLOCATE GENERATION COSTS. DID HE CALCULATE THE

BIP METHOD IN A REASONABLE MANNER?

Mr. Conroy's Modified BIP method does not follow the generally accepted BIP

approach, and in fact, I have never seen Mr. Conroy's method used in any other cases or

for utilities other than KU and LG&E. However, I would be reluctant to say his approach

is totally unreasonable.

Whereas Mr. Conroy's Modified BIP method does allocate a portion of

generation facilities based on energy (34.35%) and a portion on peak demands (32.39%

on winter peak and 33.26% on summer peak), his approach does not reflect the actual

mix of supply resources utilized by KU. At this point, it should be noted that LG&E's

and KU's generation resources are centally dispatched. Both Mr. Conroy and I have

recognized this combined cental dispatch in our allocation studies. When I refer to KU's

acfual generation resources, I am referring to the joint resources of LG&E and KU and

not the individual legal ownership of these plants for booking purposes.

The taditional BIP method is a supply-based approach that classifies generation

plant between energy-related and demand-related; i.e., it considers the actual supply

characteristics of a utility's generation portfolio. These supply based classifications are

a.

A.
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a.

A.

then allocated to classes based on demand-side criteria (kWh usage and KW peak

demand).

Mr. Conroy's approach ignores the actual supply-side characteristics of KU's and

LG&E's combined generation portfolio because it only considers relative differences in

system usages and demands. ln fact, given KU's and LG&E's retail customers combined

usages and demand profiles, Mr. Conroy's approach would classifr a utility's generation

investnent exactly the same regardless of its actual portfolio mix of plants. Mr. Conroy's

classification would be identical if the Companies' portfolio mix was comprised entirely

of base load units or entirely of peaking units. In my opinion, this assumption (or result)

is not consistent with the intent of the BIP method - namely, to recognize the

capacity/energy tadeoffactually present in a given system's generation resources.

PLEASE EXPLATN THE ACTUAL coMPosITroN oF KU's AND LG&E's
COMBINED GENERATION RESOURCES.

The Companies combined generation capacity is about 9,500 MW. The following

is a summary of this generation portfolio by fuel type:

CoaI
Gas/Oil
Hydro

Total

MW
Capacity

7,076
2,487

t9

%of
Total

74%
26%
<l%o

t00%

Fuel

9,492

As can be seen above, about 74Vo af the Companies' generation comes from very low

running cost coal plants. Furthermore, the combined LG&E and KU peak native load is

about 6,200 MW, which is lower than the capacity of the combined Companies coal

plants. This is especially relevant for cost allocation purposes since these coal plants tend

to be base load plants in nature. That is, they operate with low variable operating

expenses per unit (KWH) and have very high availability factors in the 80o/o to 90Yo

range. This actual mix of generation assets is dissimilar to most electric utilities in the

United States which rely on a much higher percentage of intermediate (high variable

cost) plants primarily utilizing natural gas for fuel. Indeed, Kentucky ratepayers and
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shareholders alike are very fortunate to have an abundance of low cost electric energy

resources.

DOES MR. CONROY'S COST ALLOCATION METHODOLOGY REFLECT

THE FACT THAT KU'S AND LG&E,S COMBINED GENERATION

PORTFOLIO IS COMPRISED PRIMARILY OF BASE LOAD UNITS?

No.

DID YOU CONDUCT AN ANALYSIS OF KU'S AND LG&Ens COMBINEI)

GENERATION X'ACILITIES UTILIZING THE INDUSTRY ACCEPTED BIP

APPROACH?

Yes.

PLEASE EXPLAIN HOW YOU CONDUCTED YOUR TRADITIONAL BIP

METHOD.

A. During the discovery phase of this proceeding, KU provided the order of

economic dispatch for each of its generation units.3 With this information, I was able to

separate each generation unit into Base, lntermediate, Peak, or Hydro. Base load units

are classified as 100% energy-related as they are designed and utilized to meet energy

requirements throughout the year; i.e., they are low-cost units that serve energy needs and

are not installed to meet short time period peak load requirements. Conversely, peak load

(peaker) units are classified as 100% demand-related because of their high cost of output;

i.e., they are dispatched and utilized only to meet peak load requirements. Intermediate

plants operate at higher variable costs per unit than base load units yet are considerably

less costly to operate than peak units, and are dispatched during periods of Intermediate

demand (higher than base load but lower than peak period loads). I have followed the

industry practice of classifuing these units between energy and peak demand based on

each facility's capacity factor. Finally, I have classified the Companies' Hydro facilities

3 Economic Order of dispatch is based on variable running costs. That is, the unit with the lowest running
costs (primarily fuel) per unit of KWH output is dispatched first, followed by the next least expensive generation

facility, and so forth.

a.

A.

0.
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as 100% energy-related as they axe nrn of the river or flood confol facilities and have

little or no ability to reliably meet peaking requirements.

The results of my BIP generation classification is presented in my Schedule

GAW-2. My BIP generation classification study results in the following aggregate

generation classifi cation :

Energy-related: 74.51%

Demand-related: 25.49%

WHAT ARE THE CLASS RATES OF RETURN ON RATE BASE AT CURRENT
RATES UTILIZING YOUR TRADITIONAL BIP METHOD TO CLASSIFY
GENERATION PLANT?

Individual class rates of return utilizing the haditional BIP classification method,

compared to Mr. Conroy's Modified BIP are presented below. It should be noted that the

following OAG results only reflect adjustnents to generation and production costs, they

do not reflect my adjustments to distribution plant allocations which are explained later in
my testimony:

Class
OAG Conroy

Traditional Modified
BIP BIP

Residential
General Service
All Electric Schools
PS-Secondary
PS-Primary
TOD-Secondary
TOD-Primary
RTS
FLS Transmission
Street Lighting
Lighting Energy
TraJfic Signals

4.74%
9.52%
7.04%
9.24%
8.63%
3.51%
4.62%
5.2t%

-2.18%
7.0s%
0.06%
5.160/o

3.97o/o

8.72%
7.25%

t0.51%
8.52%
5.83%
5.89%
6.06%
-r.59%
7.13%
3.38%
8.24%

Total Company

l5

6.02% 6.02o/o
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B. Distribution

AS WE MOVE DOWIISTREAM X'ROM GNNERATION THROUGH

TRANSMISSION TO THE DISTRIBUTION SYSTEM, HOW HAS MR
CONROY ASSIGNED DISTRIBUTION COSTS TO RATE SCHEDULES ANI)

CUSTOMER CLASSES?

Mr. Conroy has allocated Dishibution plant and expenses partially on the basis of
number of customers and partially on the basis of peak demand. I concur with Mr.

Conroy's selection of customer and demand allocators for Dishibution plant. However,

there is often contoversy regarding the portion of Distribution plant that should be

allocated on number of customers and the portion that should be allocated on demand.

This separation between customer-related and demand-related Distribution plant is

referred to as the classification of Distibution plant.

A. PLEASE EXPLAIN THE PHRASE ''CLASSIFICATION OX' DISTRIBUTION

PLANT.'I

In the broadest sense, an embedded CCOSS is undertaken using a three-tiered

approach. First, costs are functionalized as Production, Transmission, Disfribution,

General, and/or customer. These functionalized costs are then classified as energy,

demand, or customer-related. Finally, classified costs are then allocated to individual

classes. With respect to the classification of Distibution plant, it is generally recognized

that there axe no energy-related costs. That is, the distribution system is designed to meet

localized peak demands. However, largely as a result of differences in customer densities

throughout a utility's service area, electric utility Distibution plant often is classified as

partially demand-related and partially customer-related.

WHY IS DISTRIBUTION PLAI\T SOMETIMES CLASSIFIED AS PARTIALLY

CUSTOMER.RELATED AND PARTIALLY DEMAND-RELATED?

Even though inveshrent is made in distribution plant and equipment to meet the

energy needs of its customers at their required power levels, there may be considerable

differences in both customer densities and the mix of customers throughout a utility's

a.

A.
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service area. As a hypothetical, suppose a utility serves both an urban area and a rural

area. In this sifuation, many customers' electrical needs are served with relatively few

miles of conductors, few poles, etc. in the urban area, while many more miles of

conductors, more poles, etc. are required to serve the requirements of relatively few

customers in the rural area. If the distribution of classes of customers (class customer

mix) is relatively similar in both the rural and urban areas, there is no need to consider

customer counts (number of customers) within the allocation process, because all classes

use the utility's joint distibution facilities proportionately across the service area.

Howevero if the customer mix is such that Commercial and Industial customers axe

predominately clustered in the urban area, while the rural portion of the service tenitory

consists almost entirely of Residential customers, it may be unreasonable to allocate the

total Company's investnent based only on demand; i.e., a large investnent in many

miles of line is required to serve predominately Residential customers in the rural area

while the Commercial and Industrial electrical needs are met with much fewer miles of

lines in the urban area. Under this circumstance, an allocation of costs based on a

weighting of customers and demand can be considered equitable and appropriate.

PLEASE PROVIDE AN EXAMPLD THAT ILLUSTRATES THE CONCEPTS OX'

DENSITY AND CLASS CUSTOMER MIX AS THEY RELATE TO COST

ALLOCATIONS.

As a starting point, it is important to understand absolute and relative class

relationships of an elechic utility's number of customers, energy requirements, and

mar<imum loads (demands). ln terms of simple customer counts, the number of

Residential accounts make-up the overwhelming majority of any retail electric utility's

number of customers. However, because Residential customers tend to be small volume

users compared to Commercial and lndustial customers, the Residential class is

responsible for a significantly smaller percentage of total KWH energy supplied or peak

loads on the system. For example, in KU's system, the following characteristics are

exhibited:
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Percentage ofTotal
Jurisdictional Dishibution Svstem

Category

Residential
Comm.And. Secondary Voltage
Comm./Ind. Primary/Transmission Voltage
Lighting

Category

Customers KWH
Peak

Demand

6t%
13%
t%

25%

33%
31%
35%
l%

Average
Annual

KWH Per
Customer
(KwH)

15,314
68,372

13,304,133

40%
3t%
<l%o

28%
rcO%

While the table above shows the relative class differences between number of customers,

energy usage, and peak demands, the following table illustrates the absolute size

differences between KU's different types of customers:

Residential
Comm./Ind. Secondary Voltage
Comm./Ind. PrimaryiTransmission Voltage

With the above relationships explained, in order to understand the concepts of density

and class customer mix, consider examples of two hypothetical electric utilities each of
which are comprised of only two distibution lines: one line serving a densely populated

area (urban) and another line serving a sparsely populated area (rural). Furthermore, for

simplicity and explanatory purposes, assume there are only two classes of customers for

each utility: Residential and Commercial/Industrial with the following characteristics:

Absolute Relative

Class
Number of
Customers

Peak Peak Load
Load Per Customer

Number of
Customers

Peak
Load

Residential
Comm./Ind.

550
1,100

1,650

33%
67%

5

50

110
22

83%
l7%

r32 l00o/oTotal

l8

100%



Utility A:

For Utility A, assume all non-Residential customers are located on the urban
(densely populated) distribution line such that the rural line only serves Residential
customers as shown graphically below:

Utility A
ffi+ ss *,frbanMiffisss#s@

#*ffi effiffi &

s#* 6s

€Residential ffiComm./tnd.

Utility A
Rural Mix

*
s #

s
s s

€

T
s

$ Residential Comm./tnd.
7

8

9
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Because the urban line is much shorter in total distance, yet, serves the majority of
customers (and loads) and many more miles of line are required to serve relatively few
Residential only customers in rural areas, it would be unfair, and inconsistent with cost
causation to allocate total system line costs only on utilization (KW) because non-
Residential customers arguably do not cause costs to be incurred for the rural portion of
the system. As such, some weighting of relative number of customers and utilization is
appropriate to allocate total system line costs.

Utili8 B:

For Utility B, assume that the relative mix of customers is evenly distributed
befween the urban and rural lines. In other words, this utility's configuration of
customers is as follows:

Number of Customers
Urban Line Rural Line

Class Arngul|lt Percent Amount percent

Residential
Comm./Ind.

Total

100
20

83% 10 83%
t7% 2 t7%
100% n r00%t20

ffi* s&
***Xffi

s sse

Utility B

Urllan Miffi &
s
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&
w

s
s

ffi
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s*ffi
*

*
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Utility B

Rural Mix s
T I
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ffi
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w

s
s

SResidential ffiComm./lnd.

As can be seen in the above table and charts, the relative imposition of costs across the

two classes for Utility B is the same for the urban and rural lines. That is, while there are

more absolute Residential customers than Commercial/Industial on both the urban and

rural lines, the proportion (mix) of customers is the same. As such, an allocation of total

system lines costs based on utilization (manimum loads) is appropriate such that no

consideration of customer counts is needed or desired.

DOES THE CLASSIX'ICATION OX'DISTRIBUTION PLANT INVESTMENT AS

PARTIALLY CUSTOMER.RELATED AND PARTIALLY DEMAND-RELATEI)

REX'LECT ANY RELATIVE COST (PER MILE) DIFX'ERENCES BETWEEN

URBAI\ AND RURAL AREAS?

No. It is generally more expensive to install a mile of distribution circuit in an

urban area than in a rural area. However, although this cost difference may be

substantial, this cost difference is usually ignored due to record keeping limitations, in

that all costs are simply assumed to be uniform (averaged) across the rural and urban

portions ofa service area.
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DO YOUR EXAMPLES DISCUSSED ABOVN IMPLY THAT IT COSTS MORE

TO SERVE RURAL CUSTOMERS THAN URBAN CUSTOMERS AND THAT

PERIIAPS A UTILITY'S RURAL CUSTOMERS SHOULD PAY MORE PER

UNIT THAN URBAN CUSTOMERS?

While it is possible that it technically costs more to serve a rural customer versus

an urban customer, regulatory policy in the United States has universally been not to

price discriminate based on customer densities, urban versus rural, or other geographic

differences. Rather, regulatory policy has been such that classes of customers with

similar usage and/or load characteristics are established for pricing purposes. ln fact,

during my 30 plus years practicing utility costing and pricing across the Country, I have

not seen a rate structure that discriminates based on customer densities or other

geo graphic characteristics.

IS TIIERE ACADf,MIC SUPPORT FOR YOUR EXPLANATION AT\D

CONCEPTS REGARDING CUSTOMER DENSITIES AND CLASS CUSTOMER

MIXES?

Yes. In the well known and often referenced, teatise Principles of Public Utility

Rates, Professor James Bonbright states that there:

is the very weak correlation between the area (or the mileage) of a

distribution system and the number of customers served by this system.
For it makes no allowance for the density factor (customers per linear mile
or per squaxe mile). Our casual empiricism is supported by a more
systematic regression analysis in (Lessels, 1980) where no statistical
association was found between distibution costs and number of
customers. Thus, if the company's entire service area stays fixed, an
increase in number of customers does not necessarily betoken any increase
whatever in the costs of a minimum-sized distribution svstem.a

BEFORE WE CONTINUE,IS KU's DISTRIBUTION SYSTEM COMPRISED OX'

VARIOUS SUB.SYSTEMS?

Yes. As is the case with virtually every electric utility, KU's overall distribution

system is comprised of a primary voltage system and a secondary voltage system. The

Bonbright, Principles of Public Utili8 Rates, Second Edition, page 491.

a.

a.
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A.

primary system operates at higher voltage levels than the secondary system and generally

consists of plant and equipment between the substations and transformers. The lower

voltage secondary system can be thought of as operating downstream from the primary

system and delivers electricity to small end-users.

BRIEF'LY DESCRIBE THE TYPES OF INVESTMENT (EQUIPMENT)

UTILIZED IN KU's DISTRIBUTION SYSTEM.

For accounting purposes, KU's distribution plant is grouped into various

accounts. These accounts include: Land and Land Rights (Account 360); Structures and

Improvements (Account 361); Station Equipment (Account 362); Poles, Towers and

Fixtures (Account 364); Overhead Conductors (Account 365); Underground Conduit

(Account 366); Underground Conductors (Account 367); Line Transformers (Account

368); Meters (Account 370); Area Lighting (Account 371) and Steet Lighting (Account

373).

WHAT RELATIVE CUSTOMER/DEMAND PERCENTAGES DID MR

CONROY USE IN THIS CASE?

The following are Mr. Conroy's customer/demand percentages used for each

distribrrtion plant account:

KU Classification of Distibution Plant
($ooo)

a.

A.

Account

(l)
Total
Gross
Plant

(2)

Percent
Customer

54.57%
75.21%

(3)
Customer
Allocation
(l) x (2)

293,114,736
106,302,629

Overhead Lines 537,135,305
Underground Lines 141,341,084
Total 678,476,389 58.90% 399,417,365

As can be seen above, Mr. Conroy's classification allocates 54.57% of its Overhead lines

(poles plus conductors) based on number of customers and 75.21% of Underground lines

(conduit and conductors) on a customer count basis. On a collective basis, Mr. Conroy
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allocates about 59Yo of these distribution costs (plant and expenses) based on number of

customers and about 38% of its costs based on utilization and relative size (demand). In

other words, about 59Yo of KU's investment in joint distribution lines is allocated to

classes based on customer counts regardless of size, utilization, or demands placed upon

the KU system.

HAVE YOU CONDUCTED ANY ANALYSES TO DETERMINE IX' A
CLASSIFICATION OF DISTRIBUTION PLANT AS PARTIALLY CUSTOMER-

RELATED IS APPROPRIATE X'OR KU?

Yes, I have.

PLEASE EXPLAIN.

Mr. Conroy has made an a priori assumption that it is appropriate to allocate a

portion of its distibution plant based on customer counts and a portion based on demand

levels. As indicated earlier, the only reason why it may be appropriate to allocate a

portion of distribution plant expenses based on number of customers, rather than

utilization, is due to the possibility that the mix of customer classes varies significantly

across the urban and rural portions of a service territory. In this regard, I evaluated this

assumption by conducting an analysis of the distribution, or mix, of KU's customer

classes across its service area. I analyzed KU's customer densities and mix because KU

is more rural than LG&E and Mr. Conroy utilized the same data and results for

classifuing KU's and LG&E's distribution plant; i.e., Mr. Conroy's classifications of

distribution lines is the same for KU and LG&E.

Ttuough discovery, the Company provided a data base of the number of

customers by rate schedule for each postal zip-code within its service area. I then

evaluated the mix of customers by rate class for each postal zip-code within the KU

service area. In order to evaluate whether any differences exist in the distibution of

customers across rural, suburban, and urban areas, I calculated the number of total KU

customers per square mile for each non-Post Office Box ("P.O. Box") zip-code to serve

as a measure of density for relatively small geographic axeas. I was then able to readily

compare KU's mix of customers by rate class throughout its service area and delineate

a.
A.
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between very rural (sparsely populated) to very urban (densely populated) areas. As a

further refinement, I also evaluated the distribution of customers on a sfuatified basis.

That is, for each rate class I separated small geographical areas (zip codes) into five

separate strata (lowest to highest customer densities). I examined each statum (by rate

class) to determine if any significant differences in customer mix occur within each

shatum.

This analysis of the distribution of the various customer classes by density

provided a basis to determine whether: (a) utilization alone (demand) is an appropriate

(and fair) method to allocate distribution costs; or, (b) whether a weighting of customers

and utilization (demand) is appropriate in order to reasonably reflect the imposition or

causation of costs.

If there is any basis for a customer classification of distribution plant, this analysis

should show a negative conelation between the Residential customer mix (Residential

percentage of total customers) and density across the KU service area. In other words,

the percentage of Residential customers (by zip-code) should decline as customer density

per square mile increases from the most rural areas to the most urban areas of KU's

service territory. Similarly, if Mr. Conroy's assumption is correct, we should see a

distinct positive correlation between non-Residential customer mixes and customer

densities by zip-code. A summary of the approach and data utilized for this analysis is

provided below:

Percent of
Total Distribution Customerss

Customers Per Sq.

Mile
(DensiW)

Count
of
zip

Codes Avs.
std.

Deviation

o/o of
Number Class

Residential
Stata I
Sfrata 2
Strata 3

Strata 4
Total

Non-Residential
Strata I
Strata 2
Sfrata 3

Stata 4
Total

.03 Min to 7.17 Max
7.l9Minto 13.77Max
13.83 Min to 33.64 Max
33.68 Min to 3994.81 Ma:<

.03 Minto 7.17 Max
7.19 Min to 13.77 Max
13.83 Min to 33.64 Max
33.68 Min to 3994.81 Mor

12,452 3.0yo
37,435 9.lo/o
79,477 19.30/o

282,414 68.60/o

411,778 1000/o

3,529 4.lo/o
10,265 ll.gyo
21,672 25.lyo
50,920 58.90/o

86,386 l00o/o

67
67
67
67

63.5o/o

65.60/o

66.0o/o

77.$Yo

18.0o/o

18.0%
18.0o/o

13.9o/o

14.2o/o

6.8o/o

6.8o/o

ll.lo/o

67
67
67
67

12.3o/o

4.4o/o

4.8o/o

7.lo/o

Excludes Lighting.
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WHAT ARE YOUR FINDINGS AS A RESULT OF THIS ANALYSIS?

KU's customers are dispersed in a reasonably proportional manner throughout its

service area. That is, there are no distinct differences in the mix of customers (by class)

across the rural and urban portions of KU's service area. The relationship of Residential

customers relative to non-Residential customers is relatively constant tluoughout KU's

service area. While the rural areas of KU's service area are comprised mainly of

Residential customers, this relationship also remains true for the more dense population

areas of KU's territory as well. More importantly, in the less dense portions of KU's

service territory (rural areas), KU serves a proportionate number of non-Residential

customers.

In summary, each customer class is represented in a reasonably proportional

manner in both rural and urban areas within KU's service area. As a result, it cannot be

said that the less populated portions of KU's service area (which require significant

investnent to serve few customers) are dedicated to any one class of customers. As such,

KU's distribution plant and expenses should be assigned to classes based only on

utilization and any consideration of customer counts is improper for the allocation of

distribution plant, as such, this study indicates that KU's dishibution plant should be

classified as 100% demand-related.

DOES THE NARUC ELECTRIC COST ALLOCATION MANUAL INDICATE IF

AN ,4 PRIORI ASSUMPTION IS APPROPRIATE REGARDING WHETHER

DISTRIBUTION COSTS MUST BE CLASSIFIED AS PARTIALLY CUSTOMER-

RELATED AND PARTIALLY DEMAND.RELATED?

No. In fact, the NARUC Manual (published in 1992) states the following:

To ensure that costs are properly allocated, the analyst must first
classifu each account as demand-related, customer-related, or a

combination of both. The classification depends upon the analyst's
evaluation of how the costs in these accounts were incurred. In making
this determination, supporting data may be more important than theoretical
considerations.

Allocating costs to the appropriate groups in a cost study requires a
special analysis of the nature of distibution plant and expenses. (page 89)

a.
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A. HAS NARUC PROVIDED MORE RECENT GUIDAITCE CONCERNING THE

CLASSIFICATION

PUBLISHED IN

MANUAL?

OF DISTRIBUTION PLANT THAII WHAT WAS

THE 1992 NARUC ELECTRIC COST ALLOCATION

Yes. The 1992 NARUC Manual was written in an era when all retail utility

services were bundled (generation, fansmission and distribution). Subsequent to the

unbundling of retail rates in the mid to late 1990's by several state jurisdictions, NARUC

commissioned a study to examine the costing and pricing of electic distibution service

in furttrer detail. In December 2000, NARUC published a report entitled: Charging For

Distribution Services: Issues in Rate Desien. As part of the Executive Summary this

report states:

The usefulness of cost analyses of the distribution system in designing rate
structures and setting rate levels depends in large measure upon the
manner in which the studies are undertaken. Cost studies (both marginal
and embedded) are intended, among other things, to determine the nature
and causes of costs, so that they can then be reformulated into rates that
cost-causers can pay. Such sfudies must of necessity rely on a host of
simpliffing assumptions in order to produce workable results; this is
especially true of embedded cost studies. Moreover, it is often the case

that many of the costs (e.g., administrative and general) that distribution
rates recover are not caused by provision of distribution service, but are
assigned to it arbitarily. Too great dependence on cost studies is to be
captured by their underlying assumptions and methodological flaws.
Utilities and commissions should be cautious before adopting a particular
method on the basis of what may be a superficial appeal. More important,
however, is the concern that a costing method, once adopted, becomes the
predominant and unchallenged determinant of rate design. @age 67)

With specific regard to classification and allocation of certain distribution plant (poles,

wires and fansformers), Chapter IV of this report is devoted to the costing of distribution

services. With respect to embedded cost analyses this updated NARUC report states:

There are a number of methods for differentiating between the
customer and demand components of embedded distribution plant. The
most common method used is the basic customer method, which classifies
all poles, wires, and tansfonners as demand-related and meters, meter-
reading, and billing as customer-related. This general approach is used in
more than thirly states. A variation is to treat poles, wires, and

tansformers as energy-related driven by kilowatt-hour sales but, though it
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has obvious appeal, only a small number of jurisdictions have gone this
route.

Two other approaches sometimes used are the minimum size and
zero-intercept methods. The minimum size metlod operates, as its name
implies, on the assumption that there is a minimum-size distribution
system capable of serving customers minimum requirements. The costs of, this hypothetical system axe, so the argument goes, driven not by customer
demand but rather by numbers of customers, and therefore they are
considered customer costs. The demand-related cost portion then is the
diflerence between total dishibution investment and the customer-related
costs. The zero-intercept approach is a variation on the minimum size.
Here the idea is to identi$ that portion of plant that is necessary to give
customers access but which is incapable of serving any level of demand.
The logic is that the costs of this system, because it can serve no demand
and thus is not demand-related, are necessarily customer-related.
However, the distinction between customer and demand costs is not
always clear, insofar as the number of customers on a system (or particular
area of a system) will have impacts on the total demand on the system, to
the extent that their demand is coincident with the relevant peak (System,
areal, substation, etc.).

Any approach to classi$ing costs has virtues and vices. The first
potential pitfatl lies in the assumptions, explicit and implicit, that a method
is built upon. In the basic customer method, it is the a priori classification
of expenditures (which may or may not be reasonable). In the case of the
minimum-size and zero-intercept methods, the threshold assumption is
that there is some portion of the system whose costs are unrelated to
demand (or to energy for that matter). From one perspective, this notion
has a certain intuitive appeal these are the lowest costs that must be
incurred before any or some minimal amount of power can be delivered
but from another viewpoint it seems absurd, since in the absence of any
demand no such system would be built at all. Moreover, firms in
competitive markets do not indeed, cannot price their products according
to such methods: they recover their costs through the sale of goods and
services, not merely by charging for the ability to consume, or access.
(pages 29 &30)

In summary, when all of the facts and guidelines are known, it is clear to me that:

(a) data and analysis specific to each utility is more appropriate and preferred over an a

priori assumption that distibution plant must be partially customer-related; and, (b)

many (if not most) state regulatory commissions endorse a method in which all

distribution plant from substations through line transfonners is classified and allocated

based solely on demand. A copy of the entire Chapter (IV) from the 2000 NARUC

Publication discussing costing studies is provided in my Schedule GAW-3.
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A.

WHY IS THE CLASSIFICATION OF DISTRIBUTION PLANT IMPORTANT IN

CCOSS ANALYSES?

The classification of Distribution plant may be the single most important factor

affecting class rates of return. To illushate the importance of this issue, consider the

Residential class: whereas this class may account for only 40Yoto 50% of peak demand,

it is responsible for a much higher percentage of the number of customers. Therefore,

given the level of investment associated with Distibution plant, wide variations in class

rates of return can result from different customer/demand classifications.

HOW DID MR. CONROY CLASSIFY DISTRIBUTION PLANT BETWEEN

CUSTOMER.RELATED AND DEMAND-RELATED COMPONENTS?

Mr. Conroy claims to have conducted a zero-intercept analysis to develop

customer/demand classifications for distibution Overhead lines, underground lines, and

tansformers. I take exception to Mr. Conroy's reference to his proposed classifications

as a'ozero-intercepf'derived sfudy, and I also disagree with his approaches.

PLNASE EXPLAIN HOW AI\ INDUSTRY ACCEPTED ZERO.INTERCEPT

STUDY IS CONDUCTED.

Under accepted industry practices, which are well documented in various cost

allocation manuals,6 the zero-intercept method is very staight-forward. First, various

types of equipment are separated by capacity size and type. Next, historical accounting

costs are trended by vintage year to reflect cost differences over time. For each size and

type of equipment, the total dollars and total units (feet or number of units) are

considered as well as the capacity (size) of each type of equipment. Because the overall

objective is to estimate the cost of a "zero-size" piece of equipment, total costs are

divided by total units (feet or unit) for each type of equipment to derive an average cost

per foot or per unit. A regression model is then developed based on the following general

form:

cosVunit:a*b(size)

u 
See for exanrple the National Association of Regulatory Utility Commissions ("NARUC") Electric Utitity

Cost Allocation Manual, 1992, pages 92 through 94.

a.

A.

a.

A.
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The resulting intercept (a) produces the estimated cost per unit of a'ozero-size" piece of
equipment. This estimated zero-size cost per unit is then multiplied by the total units in
the system to estimate a zero-size total cost. The ratio of total zero size costs to tended
total actual costs represents the percentage of zero-size equipment and serves as the

customer percentage.

The above industry standard is in stark conhast to Mr. Conroy's method presented

in his Conroy Exhibits C5, C6, and C7. Mr. Conroy refers to his approach as a'.weighted
regression analysis." Although this'\reighted regression analysis" is a clever arithmetic

exercise, it violates theoretical statistical principles of linear regression and skews his

results. Moreover, on page 24 of his direct testimony, Mr. conroy states:

"the feet of conductor and number of transformsrs on KU's system are
not uniformly distributed over all sizes of wire and transfonner. For this
reason, it was necessary to use a weighted regression analysis in the
determination of the zero intercept.,,

It is interesting that Mr. Conroy finds KU's system to be typical of other utilities, yet, his

approach varies dramatically from the industry practice that has been used by countless

utilities, commissions, and analysts for decades when a classification study is found to be

appropriate.

To understand the bias in Mr. Conroy's "weighted regression analysis," we must

fully understand the mathematical model he derives. Using Overhead Conductors as an

example, consider Mr. Conroy's analysis presented in his Exhibit C5. Although not

shown in his exhibit, Mr. conroy's equation for overhead conductors is:

(cost per foot x feeto 
5) : 0 + 0.g90t1feeto s) + 0.0040 (size x feeto 

s)

Notice that the equation's true intercept is forced to zero. However, if size is set to zero,

the second temr [0.0040(size x feet0s)] becomes zero. If we then ask what is the cost for

a foot of a zero size conductor we see that feeto's : 1 
0'5 : 1, such that the cost for one foot

becomes $0.8901. This is the zero-intercept used by Mr. Conroy.

To illustrate the bias in IvIr. Conroy's analysis, consider the following

hypothetical example of his approach for a system "not uniformly distributed over all

sizes of wire":
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Total
Cost

Cost
Per

Foot (y)

3.50
5.00
6.25
8.20
9.95

v(nn)

35

35.355339
625

36.671sr5
3r.464663

x(nn)

20.00
28.28

600.00
35.78
31.62

Capactty (x) Feet (n)

$350.00
$250.00

$62,500.00
$164.00
s$99.s0

10.00
7.07

100.00
4.47
3.16

Under the statistically correct and industry accepted zero-intercept method, the following

regression equation results:

cost/feet: l.l5 + 0.805(size)

Therefore, a zero-size cost is estimated to be $1.75 per foot. Using the same data, the

following equation is produced using Mr. Conroy's approach:

cost per foot x feeto's: 0 + 1.981s(feeto ) + 0.7120(size x feeto 
s)

Mr. Conroy's approach would result inazerc cost per foot of $1.9815 as compared to the

indusbry accepted cost per foot of $1.75.

DO YOU HAVE OTHER CONCERNS REGARDING MR CONROY'S ZERO.

INTERCEPT ANALYSES USED TO CLASSIFY DISTRIBUTION PLANT?

Yes. The data utilized by Mr. Conroy to conduct his statistical (zero-intercept)

analyses is so questionable that no credibility can be given to any results obtained,

regardless of the specific method utilized. My first concern relates to the accuracy of the

data used by Mr. Conroy. To illustate, consider Mr. Conroy's data used for Account No.

365, Overhead Conductors, as shown in Conroy Exhibit C5. Mr. Conroy's database

indicates that the LGE/KU distibution systems are comprised of 97,432,621 linear feet

of Overhead Conductors. Of this amount, Mr. Conroy's data includes 0.3 million linear

feet of #8 wire, 15.0 million linear feet of #6 wire, and 11.5 million linear feet of #4 wire.

These wire sizes are extemely small and not typically utilized to carry current

throughout a primary or secondary distribution system. Indeed, these wires are smaller

3l
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than most residential service lines. I cannot be certain if such small wires are actually

installed within the Companies distibution system, but if they are, they are almost

certainly ground wires or individual customer service lines.T My next data concern

relates to the average cost per linear foot calculated and used by Mr. Conroy in his

analysis. For example, and again referring to Conroy Exhibit C5, consider his average

cost for small conductors. We see that his database utilizes an average cost of #l

conductor of $6.81 per foot while his calculated average cost of much larger ll0 and2l0

conductors are only 54.72 and $1.05, respectively. In other words, as conductor sizes

increase, the average cost decreases. Finally, the database and mix of conductors used by

Mr. Conroy in this case are much different than the data used in prior LG&E/KU cases.

My Schedule GAW-4 provides the data utilized by the Company in the 2009 case. As

can be seen by comparing these two data sets, the amounts and mix of plant (conductors)

is vastly different between these two cases. For example, the following is a sample

comparison of various size conductors utilized in this case to those utilized for the same

purpose during the 2010 case:

Overhead Conductor Quantity
(Linear Feet)

Conductor
Size

Current
Case

2009
Case

9,402,756 971,519
115,720 88,940
247,264 39,898
648,440 713,507

2,032,233 1,954,687

Sum of All Wires in Data Base 97,430,621 4,699,122

ARE THERB AI{Y OTHER DEFICIENCIES IN THE ZERO-INTERCEPT DATA

UTILIZED BY MR. CONROY?

Yes. When a zero-intercept or minimum-size study is perfonned for Overhead or

Underground Conductors, it is important to identiff and state the various sizes of

conductors on a circuit foot, not linear foot, basis. This is because all electric distribution

7 The maximum capacrty of #8 wire is only 100 amFs, #6 is 140 amps, and #4 wire is 180 amps: less than a

modern single-family home service circuit panel.

#2
#l
v0
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3t0

a.

A.

32



I

2

3

4

5

6

7

8

9

10

1l

12

13

14

15

t6

t7

18

t9

20

2l

22

23

24

25

26

27

28

29

30

31

a.

systems are comprised of both single-phase and multi-phase (3-phase) circuits. While

some single-phase circuits are comprised of only two wires, current practices are to

generally install three-wire single-phase circuits, while virtually all three-phase circuits

require four conductors. Furthermore, tlree-phase circuits tend to be comprised of larger

size conductors. Most important is the fact that the analyst is attempting to estimate the

theoretical cost per foot of zero size circuit which would be comprised of only two wires.

When historical data is stated only on a linear foot basis it is impossible to estimate the

cost of a zero size circuit.

DO YOU HAVE AIIY OTHER COMMENTS REGARDING ZERO-INTERCEPT

ANALYSES OF KU's DISTRIBUTION PLAI\T ACCOUNTS?

Yes. I question why the data Mr. Conroy used for his Overhead Conductors

(Account 365) and Underground Conductors (Account 367) analyses are exactly the

same for LG&E and KU, and different for Line Transformers (Account 368). The data

used for the analyses clearly should be different between LG&E and KU, and in fact,

were different in the LG&E/KU 2008 rate case.

WHAT ARE YOUR RECOMMENDATIONS CONCERNING

CLASSIFICATION OX'DISTRIBUTION PLANT IN THIS CASE?

Based on my customer density/mix analysis of KU's dishibution system, it is

entirely likely that all of KU's distibution system should be classified as 100% demand-

related. Furthermore, I completely disagree with the analyses performed by Mr. Conroy.

In this regard, I have conducted my CCOSS utilizing a 100% demand classification of

disfibution plant. In this way, we can test and evaluate the sensitivity of various

distribution plant classifications and their effects on class rates of return.

WHAT ARE THE CCOSS RESULTS UTILIZING THE INDUSTRY ACCEPTED

BIP APPROACH TO ALLOCATE GENERATION PLANT AND ALSO

CLASSIX'IES DISTRIBUTION PLA}IT AS IOO% DEMAND-RELATED?

The following provides a summary of my CCOSS results at current rates as well

as a comparison to those obtained by Mr. Conroy:

a.

A.

a.

A.
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ROR At Current Rates

Class
Watkins
CCOSS

Conroy
CCOSS

Average
Results

Residential
General Service
All Electric Schools
PS-Secondary
PS-Primary
TOD-Secondary
TOD-Primary
RTS
FLS Transmission
Street Lighting
Lighting Energy
Trafhc Sienals

5.55%
9.68%
5.47%
8.03%
7.39%
2.67%
3.73%
s.21%

-2.18%
8.33%
0.0r%
7.32%

3.97%
8.72%
7.25%

r0jr%
8.52%
5.83%
5.89%
6.06%
-t.59%
7.13%
3.38%
8.24%

4.76%
9.20%
6.36%
9.27%
7.96%
4.25o/o

4.81%
5.64%
-r.89%
7.73%
1.70%
7.78%

Total Company 6.02% 6.02% 6.02%

As can be seen above, in a relative sense, my class rates of refum at current rates are

generally consistent with those obtained by Mr. Conroy. That is, the classes that are

earning at, below, or above, the system average ROR are generally consistent across both

studies. The details of my CCOSS are presented in my Schedule GAW-S.

ilI. ELECTRIC CLASS REVENUE INCREASE DISTRIBUTION

HOW DOES MR CONROY PROPOSE TO ASSIGN KU's PROPOSEI)

OVERALL $81.5 MILLION INCREASE IN SALES REVENUE'ACROSS RATE

CLASSES?

In general, Mr. Conroy proposes to assign somewhat larger percentage increases

to those classes whose ROR's at current rates are below the system average ROR and

somewhat smaller percentage increases to those classes whose ROR's are greater than the

system average ROR. A summary of Mr. Conroy's proposed class increases is as

follows:

a.
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8.03%
4.97%
5.81%
1.96%
5.23%

659%
6.62%

6.50%
6.25%
5.4r%
5.42%

5.40%

KU Prqpqlg4&ygqqe Increases
Percent
Increase

Residential
General Service
All Electic Schools
PS-Secondary
PS-Primary
TOD-Secondary
TOD-Primary
RTS
FLS Transmission
SheeJ Lighting
Lighting Energy
Traffic Signals

Total System

Percent of
System Avg.

t24%
77%

90%
30%
8t%

t02%
r02%
r00%
96%
83%
84%
83%

6.49% t00%

a.

A.

IS MR CONROY'S PROPOSED CLASS REVENUE DISTRIBUTION
REASONABLE?

In general, yes. My only exception is the Fluctuating Load ("FLS') class. While
both Mr. Conroy's and my CCOSS studies indicate that this class is achieving an ROR

well below the system average RO& Mr. Conroy proposes a smaller percentage increase

than the system average. Given the size and magnifude of KU's proposed increase, I
recommend that the FLS class be increased at 125% of the overall system-wide

percentage increase. Furthermore, because of the absolute size of the Residential class, I
reconrmend that the additional revenue collected from the FLS class be credited to the

Residential increase.

SHOULD THE COMMISSION AUTHORIZE AII OVERALL INCREASE LESS

THAN THE 6.49vo REQUESTED BY KU, How SHOULD THE FINAL
INCREASE BE ASSIGNED TO INDIVIDUAL CLASSES?

I recommend that any reduction in the overall increase be scaled-back in
proportion to the Company's proposed class increases with the adjusftnent to the FLS

class noted above.

a.

A.
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I ry. RESIDENTIAL RATE DESIGN

2

3 Q. DOES KU PROPOSE At[y SIGNIFICAI\IT INCREASES TO rTS ELECTRIC

4 RESIDENTIAL CUSTOMER CHARGE?

5 A. Yes. KU proposes to significantly increase its Residential customer charge from

6 $8.50 to $13.00 per month which represents a 53o/o increase:

7

8 Q. MR WATKINS, HAVE YOU IDENTIX'IED A COMMON OBJECTIVE IN KU'S

9 RESIDENTIAL RATE DESIGN PROPOSAL?

l0 A. Yes. It is clear from the testimony of Mr. Conroy that the primary objective of

ll KU's Residential rate design is to guarantee revenue collection and profitability

12 associated with fixed monthly customer charges.

13

14 A. WHY DOES KU DESIRE MORE RESIDENTIAL REVENUE X'ROM

15 CUSTOMER CHARGES?

16 A. Fixed monthly customer charges represent guaranteed revenue to KU. This

17 guarantee of revenue obviously reduces the risk of KU's operations and provides much

18 more assurances of net income available to shareholders.

t9

20 A. OTHER THAN DECOUPLING THE LINK BETWEEN PROFITABILITY AI\D

21 VOLUMETRIC SALES, DOES MR CONROY PROVIDE OTHER

22 JUSTIX'ICATIONS T'OR HIS PROPOSAL TO COLLECT SUBSTAI\TIALLY

23 MORE OF ITS RESIDENTIAL RATE REVENUES FROM FIXED MONTHLY

24 CHARGES?

25 A. Yes. Mr. Conroy claims that because of the high percentage of fixed cost inherent

26 in providing electric service, prices (rate design) should reflect the Company's

27 relationship between fixed and variable costs.

28

29t
30
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a. DOES KU's PROPOSAL TO COLLECT A SUBSTAIITIAL PORTION OF ITS

ELECTRIC NON.X'UEL REVENUE FROM F'IXED MONTHLY CHARGES

COMPORT WITH THE ECONOMIC THEORY OF COMPETITIVE MARKETS

OR THE ACTUAL PRACTICES OF SUCH COMPETITIVE MARKETS?

No. The most basic tenet of competition is that prices determined through a

competitive market ensure the most efficient allocation of society's resources. Because

public utilities are generally afforded monopoly status under the belief that resources are

better utilized without the duplication of the fixed facilities required to serve consumers,

a fundarnental goal of regulatory policy is that regulation should serve as a surrogate for

competition to the greatest extent practical.s As such, the pricing policy for a regulated

public utility should mirror those of competitive firms to the greatest extent practical.

PLEASE BRIEFLY DISCUSS HOW PRICES ARE GENERALLY STRUCTUREI)

IN COMPETITIVE MARKETS.

Economic theory tells us that efficient price signals result when prices are equal to

long-run marginal costs. It is well known that in the long-run all costs are variable and,

hence, efficient pricing results from the incremental variability of costs even though a

ftrm's short-run cost structure may include a high level of sunk or "fixed" costs or be

reflective of excess capacity. Indeed, competitive market-based prices are generally

structured based on usage, i.e. volume based pricing.

PLEASE EXPLAIN HOW THIS THEORY OF COMPETITIVE PRICING

SHOULD BE APPLIED TO REGULATED PUBLIC UTILITIES, SUCH AS KU.

Due to KU's investnent in system infrastructure, there is no debate that many of

its short-run costs are fixed in nature. However, as discussed above, efficient competitive

prices are established based on long-run costs, which are entirely variable in nature.

Marginal cost pricing only relates to efficiency. This pricing does not attempt to

always address fairness or equity. From a perspective of fair and equitable pricing of a

regulated monopoly's products and services, it is generally agreed that payments for a

good or service should be in accordance with the benefits received. In this regard, those

James C. Bonbright, et al Principles of Public Utility Rates at l4l Qded. 1988).

a.

A.

a.

A.
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that receive more benefits should pay more in total than those who receive fewer
benefits' With respect to electric and natural gas usage, the volume of consumption is
the most direct, and in my opinion the best indicator of benefits received, such that
volumetric pricing promotes the fairest pricing mechanism to customers and to the
utility.

The above philosophy is, and has been, the belief of economists, regulators, and
the marketplace for many years. As an illustation, consider utility industry pricing in its
infancy (1800s). In the beginning, customers paid a fixed monthly fee and consumed as
much of the utility commodity/service as they desired (usually water). It soon became
apparent that the fixed monthly fee rate schedule was inefficient and unfair. Utilities
soon began metering their commodity/service and charging only for the amount actually
consumed' In this way, consumers receiving more benefits from the utility than others
paid more in total for the utility service because they used more of the commodity.

Furthermore, virtually every capital intensive indusfiy is faced with a high
percentage of fixed costs in the short-run. This includes the manufacturing and
tansportation industries. Prices for competitive products and services in these industries
are invariably established on a volumetric basis, including those that were once
regulated; e.g., motor transportation, airline havel, and rail service.

Accordingly, the position of Mr. Conroy that KU's fixed costs should be
recovered through fixed monthly charges, in my view, is incorrect since pricing should
reflect long-run cost incidence wherein all costs are variable or volumetric in nature, and
that users requiring more of KU's products and services pay more than customers who
use less of these products and services.

DoEs KUns PROPOSAL To coLLEcr A SUBSTANTTALLY GREATER
PORTION OF ITS RESIDENTIAL REVENUES AND X'ROM FIXED MONTHLY
CUSTOMER CHARGES COMPORT WITH PROPER RATEMAKING
PRINCIPLES?

No. Perhaps the most highly regarded, and certainly the most commonly used
reference to ratemaking principles is Dr. James Bonbright's treatise entifled principles of

A.
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Public Utility Rates. With regard to the collection of revenue solely (or largely) through

a fixed customer charge, Dr. Bonbright states:

. . . there remains a choice as to the unit of service to which the uniform
rate shall be applied. Among a variety of alternatives, three receive
closest consideration: a uniform charge per customer; a uniform charge
per unit of energy (kilowatt-how); and a uniform charge per unit of the
customer's maximum monthly kilowatt demand.

Uniformity of charge per customer (say, $10 per month for any
desired quantity of senice) has charm in avoiding metering costs.
Nevertheless, it is soon rejected because of its utter failure to
recognize either cost differences or value-of-senice differences
between large and small customers. [Page 396] [Emphasis addedl.

EARLIER IN YOUR TESTIMONY YOU EXPLAINED THAT VOLUMETRIC

PRICING PREDOMINATES IN COMPETITIVE MARKETS. IS THERE A}[Y

DATA OR EXPERIENCE REGARDING THE PRICING OF UTILITY

SERVICES THAT HAVE RECENTLY BEEN DEREGULATED?

Yes. Retail electric competition for electric generation services exists in several

states. Invariably, customer choice for generation supply is volumetrically priced.

However, competition for electric generation alone does not necessarily provide a good

apples-to-apples comparison with the bundled services provided by KU.

Texas has implemented total retail electuic competition for most of the State's

ratepayers, including distribution service. Under the Texas model, consumers select their

elecfticity provider for all bundled electric services including generation, tansmission,

distribution, and metering. The customers' selected service provider supplies all services

from the generator to the meter box. Electric providers compete for customers and are

free to set their own prices and pricing structure.

HOW ARE COMPETITIVE RESIDENTIAL ELECTRIC RATES STRUCTURED

IN TEXAS?

Every competitive electric service provider in Texas has a volumetric component

within their rate structure. With regard to Residential fixed monthly customer charges,

there are two different pricing structures: those with traditional fixed monthly customer

charges (regardless of consumption); and, those that have a minimum bill amount. The
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following is a summary of the current rate structures regarding customer charges for the

28 providers that offer competitive Residential elecfic service in Texas:

Number Percentage
Of Providers Of Providers

Fixed charge waived with usage tlreshold

Traditional fixed monthly customer charge

Total

21 75%

25%

28 100%

Of the 7 providers that utilize a taditional fixed monthly customer charge, the

average customer charge is $6.94 per month. Regarding the 21 competitive providers

that waive a fixed fee with a minimum threshold of usage, the average customer charge is

$9.14 per month. The details supporting these amounts are provided in my Exhibit No.

GAW-6.

From this data, 25% of the providers have maintained the traditional fixed

monthly customer charge, and 75% of the providers waive any fixed fees once a

minimum level of consumption (KWH) is achieved.e

When prices for a service similar to KU's operations are established based on

competition and determined by the market (customers and sellers), the resulting rate

structure is similar to that found for most other competitive goods and services, i.e.,

predominantly based on volumehic pricing, and not fixed charge pricing.

HAS MR. CONROY CONDUCTED AN ANALYSIS OF' COSTS THAT HE

CONTENDS SHOTJLD BE CONSIDERED IN DEVELOPING THE

RESIDENTIAL CUSTOMER CHARGE FOR ELECTRIC SERVICE?

Yes.

DO YOU AGREE WITH MR. CONROY'S CUSTOMER COST ANALYSIS?

n As indicated in the notes to Exhibit No. GAW-6 customer charges me waived with minimum monthly
usages ranging from of 500 KWH to 2,000 KWH.

a.

A.

a.
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No.

PLEASE EXPLAIN.

Mr. Conroy estimates KU's monthly electic Residential customer o'cost" to be

$18.82. However, It{r. Conroy's analysis includes a significant level of distribution,

administative, general, and other overhead costs. Electic utilities are in the business of
providing electic energy to customers. Administrative, general and other overhead costs

are a normal cost of business for any enterprise and should be recovered based on the

level of service provided (i.e., on a volumetric basis). That is, these costs are incurred in

the provision of services rendered. As such, these costs should be recovered in relation to

the level of services provided.

HOW ARE ADMINISTRATIVE, GENERAL AND OVERIIEAD EXPENSES

TYPICALLY RECOVERED IN COMPETITIVE MARKETS?

As discussed previously, the pricing structures in competitive markets are

predominately volumetrically priced. This volumetric pricing recovers all of a business's

costs: fixed; variable; administative; general; overhead; profit; etc.

NOTWITHSTANDING THE EFFICIENCY REASONS AS TO WHY
REGULATION SHOULD SERVE AS A SURROGATE FOR COMPETITION,

ARE THERE OTHER RELEVAI\T ASPECTS TO THE PRICING STRUCTURES

IN COMPETITIVE MARKETS VIS A VIS THOSE OF REGULATED

UTILITIES?

Yes. In competitive markets, consumers, by definition, have the ability to choose

various suppliers of goods and services. Such is obviously not the case with regulated

monopoly utilities. Consumers and the market have a clear preference for volumetric

pricing. Utility customers are not so fortunate in that the local utility is a monopolist.

The only reason utilities are able to achieve pricing structures with high fixed monthly

charges is due to their monopoly status. In my opinion, this is a critical consideration in

establishing utility pricing structures. That is, competitive markets and consumers in the

U.S. have demanded volumehic based prices for generations: a regulated utility's pricing

a.

A.

a.

A.

4l



I

2

3

4a.
5

6

7A.
8

9

l0

1t

t2

13

l4

l5

t6

r7 a.
l8

19 A.

20

2l

22

23

24 0.
25 A.

structure should not be allowed to counter the collective wisdom of markets and

consumers simply because of its market power.

HAVE YOU CONDUCTED AI\t ANALYSIS OF THE COSTS THAT SHOULD BE

CONSIDERED IN DETERMINING KU's RESIDENTIAL CUSTOMER

CHARGES FOR ELECTRIC SERVICE?

Yes. As I discussed earlier, there is no doubt that the majority of KU's non-fuel

costs are fixed in the short-run and that efficient, competitive pricing dictates volumetric

pricing. However, haditional ratemaking has recognized a minimum level of fixed

customer charges to reflect the direct costs of maintaining a customer's account. These

direct customer costs include the Company's investnent in meters and service lines as

well as the operating expenses associated with meter reading, customer service,

accounting and customer records and collections. I have conducted a taditional direct

customer cost analysis for KU which is presented in my Schedule GAW-7. This study

indicates a monthly KU customer cost of $4.29 per month.

WHAT IS YOUR RECOMMENDATION REGARDING KU's RDSIDENTIAL
CUSTOMER CHARGE?

Although my customer cost analysis indicates that a reduction to KU's electric

customer charge is warranted, in the interest of gradualism and rate continuity I
recommend that KU's current Residential electric customer charge be maintained at the

current level of $8.50 per month.

DOES THIS COMPLETE YOUR TASTIMOI{Y?

Yes.
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BACKGROUND & EXPERIENCE PROFILE
GLENN A. WATKINS

VICE PRESIDENT/SENIOR ECONOMIST
TECHMCAL ASSOCIATES, INC.

EDUCATION

1982 - 1988
1980 - 1982
1976 - 1980

Y._B.A., Virginia Commonwealth University, Richmond, Virginia
B.S., Economics; Virginia Commonwealth University
A.A', Economics; Richard Bland college of The college of william and Mary,
Petersburg, Virginia

POSITIONS

Jul. 1995-Present Vice President/Senior Economist, Technical Associates, Inc.
Mar. 1993-1995 Vice presidenVsenior Economist, C. W. Amos of Virginia
Apr. 1990'Mar. 1993 PrincipaVsenior Economis! Technical Associates, Inc.

4lg' 1987'Apr. 1990 StaffEconomis! Technical Associates, Inc., Richmond, Virginia
f9U. !!f-aug. 1987 Economisg Old Dominion Elecfic Cooperative, Richmond,iirginia
Iv1ay 1984-Jan. l98z StaffEconomisg Technical Associates, Inc.

llay 1982'May r9t4 Economic Analyst, Technical Associates, Inc.
sep. 1980-May 1982 Research Assistant, Technical Associates. Inc.

EXPERIENCE

I. Pubtic Utititv Resutation

A' Costing Studies - Conducted, and presented as expert testimony, numerous embedded and
marginal cost of service studies. Cost studies have been conducted for elecric, gas, telecommuni-
cations, water, and wastewater utilities. Analyses and issues have included tle evaluation and
development of alternative cost allocation methods with particular emphasis on ratemaking
implications of disfiibution plant classification and capiity cost alloiation methodologiesl
Distibution plant classifications have been conducted using the minimum syst€m and zero-
intercept methods. Capacrty cost allocations have been evaluated using virtually every recogrized
method of allocating demand related costs (e.g., single and muttipte coincident 

-peaks, 
non-

coincident peaks, probability ofloss ofload, averige and excess, anA piat< and average).

.Embedded and marginal cost sfudies have been analyzed with respect to tle seasonal and
diurnal disnibution of system enerry and demand costs, as well as cost ;ffective approaches to
incorporating enerry and demand losses for rate design purposes. Economic Oispatctr models
have been evaluated to determine long range capacity requiriments as well as sysiem marginal
energy costs for ratemaking purposes.

B. Rate Design Sfudies. - Analyzed, desigred and provided expert testimony relating to rate
stuctures for all retail rate classes, employing embedded and marginal cost siudies. These rate
structures have included flat rates, declining block rates, inverted block rates, hours use ofdemand
blocking, lighting rates, and intemrptible rates. Economic development and special industial
rates have been developed in recogrrition of the competitive environment for speiific customers.
Assessed altemative time differentialed rates with diumal and seasonal pricing rtuctutrr. Applied
Ramsey (Inverse Elasticity) Pricing to marginal costs in order to adjust fo; embedded revenue
requirement constraints.
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Forec4stinq and System Profile Studies .. Development of long range energy (Kwh or Mcf) and

demand forecasts for rural electric cooperatives and investor owned utilities. Analysis of electric
plant operating characteristics for the determination of the most eflicient dispatch of generating

units on a system-wide basis. Factom analyz.ed include system load requiremen8, unit generating

capacities, planned and unplanned outages, marginal energy costs, long term purchased capacity

and energy costs, and short term power interchange agreem€nts.

Cost of Capital Studies - Analyzed and provided expert testimony on the costs of capital and

proper capital stuctures for ratemaking pulposes, for electic, gas, telephone, water, and

wastewat€r utilities. Costs of capital have been applied to both actual and hypothetical capital
structures. Cost of equity studies have employed comparable eamings, DCF, and CAPM analyses.

Econometric analyses of adjusunents required to elecfiic utilities cost of equity due to tle reduced
risks of completing and placing new nuclear generating units into service.

Accounting Studies -- Performed and provided expert testimony for numerous accounting studies

relating to revenue requirements and cost of service. Assignments have included original cost

studies, cost of reproduction new studies, depreciation studies, lead-lag studies, Weather
normalization studies, merger and acquisition issues and other rate base and operating income
adjustments.

II. Transnortation Requlation

Oil and Products Pipelines .. Conducted cost of service studies utilizing embedded costs, I.C.C.

Valuation, and trended original cost. Development of computer models for cost of service studies

utilizing the "Williams" (FERC 154-8) methodology. Performed alternative tariff desigrs, and

dismantlement and restoration studies.

Railroads - Analyses of costing studies using both embedded and marginal cost methodologies.
Analyses of market dominance and cross-subsidization, including the implementation of
differential pricing and inverse elasticity for various railroad commodities. Analyses of capital

and operation costs required to operate "stand alone" railroads. Conducted cost of capital and

revenue adequacy studies of railroads.

Insurance Studies

Conducted and presented expert testimony relating to market sfucture, performance, and

profitability by line and sub-line of business within specific geographic areas, e.g. by state. These

studies have included the determination of rates of return on Statutory Surplus and GAAP Equtty
by line - by state using the NAIC methodolory, and comparison of individual insurance company
performance vis a vis industry Country-Wide performance.

Conducted and presented expert testimony relating !o rate regulation of workers

compensation, automobile, and professional malpractice insurance. These studies have included

the determination of a proper profit and contingency factor utilizing an internal rate of retum

methodology, the development of a fair investnent income rate, capital stuchlre, cost of capital'

Other insurance studies have included testimony before the Virginia Legislature

regarding proper regulatory structure of Credit Life and P&C insurance; the effects on competition

and prices resulting fiom proposed insurance company mergers, maximum and minimum expeNe

multiplier limits, determination of specific class code rate increase limits (swing limits); and

investigation of the reasonableness of NCCI's adminisfiative assigned risk plan and pool expenses'

Anti-Trus! and Commercial Business Damaee Litisation

Analyses of alleged claims of attempts to monopolize, predatory pricing, unfair tade
practices and economic losses. Assignments have involved definitions of relevant market

c,

D,

E.

B.
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areas(geographic and product) and perforrrance of that market, the pricing and cost allocation
practices of manufacturers, and the economic performance of manufacturers'distributors'

Performed and provided expert testimony relating to market impacts involving
automobile and truck dealerships, incremental profitability, the present value of damages,

diminution in value of business, market and dealer performance, future sales potential, optimal
inventory levels, fair allocation ofproducts, financial perforrrance; and business valuations.

MEMBERSHIPS AND CERTIFICATIONS

Member, Association of Energy Engineers (1998)
Certified Rate of Return Analyst, Society of Utility and Regulatory Financial Analysts (1992)

Member, American Water Works Association
National Association of Business Economists
Richmond Association of Business Economists
National Economics Honor Socie8
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IV. Tss Ce$.Ts.oqDrsrunuuon Snnvrcrs

A fi$t question to be answered whm dgsigning rates is what does it cost to provide the service?
What are the causes and megnituCes of tbe rebvmt costs? It s helpful to observe thd the costs
recovered by dishbutiorlevel rates have hi$oricah exten&d far bepnd the dbfiibution system
Are therc other costs, not directly rebted to distrjbution servbes, that dbhihtion rates are
expected to recover? What folbw here are an overviet , of utilily costing metbodologies and a
discussion of some practical considerations to keep in mind when determining rate structures.

A. Utilitv Plant Costing Methods

Utilities ard regulatory commissbns use a variety of methods for deterrrining and allocating cost
responsihility amotg customers and customer classes. There are two general tlpes of cost sfirdy,
embedded and marginal. Embedded, or fully distibuted, seeks to identiS and assign the
historical, or accounting, costs that make up a utility s revenue requirement Marginal, as the
name connotes, aims at determining the change in total costs imposed on the sletem by a change
in output (whether measured bykilowatt-hour, kilowat! customer, customer group, or other
rebvart cost driver). Each corrunhsbn around the country uses thes str.dies in its own way to
informthe rate designprocess; in ttreen4 mo$ commissions relyon ernbedded cost studies for
ultimate allocations and price lerels, constrained as they are bya legalrequiremed io.set rates
that offtr the prudent utilily a reasonable opportunity to earn a frir rate of return on its assets
used in savice to publb.33 The allocations, however, are often structured to reflect at least
relative differences in the mrginal costs of providing a company s various services.

l. Cos C*usation

There is broad agreement in the literature that dishibution inveshefr is causally rehted to peak
demand. Nunrbers of customers ou the s)6tem and energyneeds are also seen to drive costs, but
there is less of a consensus on these points or on their implicatious for rate design. ln addition,
not all jurisdictions employ the same metrods for analyzing the various cost components, and
there is of courss a wlle range of vbws on their nature marginal, embedded, fi:<ed, variabb,
joinq comrnon,to etl. and thus on how they should be recovered in rates.

33. NARUC,p.32.
34. Thecosbofmultiplcproducsor serrricessuppliedbythesanre plantorprocessareeither common or

joint. Common are tbose that genaally do nct varywith dranges in ouput. The chssb exanple is the
president e deslc, which is needed orun the firm as a nirole brt is inoremErtal to the provisiur of no particular
good a service . Another example is that of an airline flight, the majority dwhosecosts are inqured in a single
lump and do not vary with ihe number of p4ssengers canied. Put another wan common cos{s are those for which
the unit ofproduction (the single flight), which is the basis of cmt incurrence, is larger than the unit of sale (a

(continuod...)
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Numbrs of customers, unge, and demmd, how€ver, are onlypart of the $ory. Other frctors
also play an important role: geography (particularly population Oensity), system design (e.g.,
aerial wrsru underground linos), ard tbe utility s businis pracrices 1fii exanpe, thJexient oft*p"ldms onbilling, answering cu$omers que*ions/corrylaitrs, etc). The irrylbatbns of
such factors on rate dcign is unclear, however: one can charge frr services on tbe basis of
numbers of cust'omers, usage, and demand, but not on the basis of other such factors.ss

2. Pnrbedded Costs

Traditionally' customer costs are tlnse that axe seen to vary with the number of customers on the
E/ls'tem service drops (the line from the disfribution radial to the home or business), meters, and
billing and collection Some utiliries and jurbdicions also inchrde some portion ofthe primary
and secondary dbtribution plant (poles, wires, and hansfrrmers) in these oosts, on the ground *rat
they also are driven more by numbers of customers than by demand or energy. s;milarksoning
leads to the desigmtion of the costs of customer senrbe and customer p."*i", equipment as
custouer-related- But, since the system md its corryonents are sized to serve a m-a:rimum lerel of
anticipated demand, the notion that ftere arc any customer costs (aside from perhaps metering
and billi"g) that arE not more properly categorized as demand canbe challenged (sie Subsections
3 and 4, below).

utilities clasifrsiguificad portions of their embedded distibution inreshent as demand-related,
reasning that it is designed and irstalled to s€rve a cu$omer or gnup ofcustomers amording to
&eir contibution to some peak load (system, substatioq etc.1. s-utsturi*s are a tlpical exarryle
of such costs, but so too may be a signiflcant portion of the whes and relaied ficilities, since they
are sized, at least in part, to serve a peak demard.

There are a nrmber of metho& for dif&remiding bdween the customer and dernand coryon€nts
of embedded distribution phnt. The most cornrnon method used is the basic cu$omer method,
which classifies all pohs, wires, and transbrmers as demand-related and meters, rneter-reading,
and billing as qrstomer-related. Tbis gereral approach is used in more thm thirty states. A

34. (...continued)
single ticket to a single passgnga). Kahn, vol. l, p,77 . If srvices poduced in ccnmon can be produad in
varying prqortbns, it may then be pcsiUe to identify separate marginal podueion osb fcr each.

Products that are prodrced in fixed proportions {e.g., coron fiber and cotionseed oil, beef and hides,
muttcn and wol) ae charactaizedbyjoint ccts. For ihat aspect oftheir poducion pocess that is ilint, thc
productshave no separatelyidentifidble marginal osts. Id., p. Ze. S"" also Bonbrighi pp. 355-360.

35' These dher ost fadors can hare huge ef&cts on pries, Three distribrtim utilities in the Arnerican scnrth,
owned bythe same holdiug gompany and using the samicosting methodologr, reccrtly proposed new mdering
cusbm€r serviceratcq and delivery ratss. The ratc, designod as a omtinatisr ofmontntypa-cu6tomc and la-kw of peak demand charges, vary fiom sompany to c(mpany by ratios ranging fron I .25 to 1.9.
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vgtatiol is to heatpoles, wires, and tansformers as energy-related driven lry kibwatt-hour
sales but, though it has obvious appeal, only a mall number ofjurisdictions have gone this
route.

Two other approacbes soretimes usedare the mininum sbe and zero-intercept methods
The minimum size method operates, as its name implbs, on the assumption thai there is a
minimum-size disftibuJion system capable of serving customers minimum reqlirements. The
costs of this hypothetical sptem are, so the argument goes, driveu not by 

".rrto*e, 
derand but

rather by nuribers of customers, and therefrre they are considered cu$omer costs. The demand-
relatedcostportion ttren is the difbrencebetweentotal dishibution inve$ment ard the cusromer-
related costs. The zero-intercept approach is a varbtion on the minimumsizs. Here the idea
is-to identify hat portion ofplar$ ftat is necesary to give custom€rs access but which is incapable
of serving any level of demand. The logic is flrat the costs of this system, because it can serve no
demand and thus is not demand-related, are necessarily cusomer-related-.tu However, the
distinction between customer and dernnd costs b ooiul*uyr clear, insofir as the nrmber of
customers on a sptem (or partbular area of a system) willhare iryacts on the total demmd on
the qystern' to the extent that their demand is coincident with the reiwant peak (rysteru areal,
substatbn, etc,).

Any approach to classiffing costs has virtues and vices. The first potential pitfall lies in the

lssumptions, orplicit and implicit, that a mehod is built upon In the basic customer metho4 it is
the a priori clesiFrcatbn of expenditures (u&bh rmy or may not be reasonabb). In the case of
the minimum-size and zero-intercept methods, the thresiroldassumption is that there is some
portion ofthe system u&ose costs are umelated to demmd (or to energy for thlt matter). From
one perspective, this notion has a certain intuitive appeal these are the lowest costs that must
be ine[red before anyor sorne minimalamount of lower can be detvered but from another
viewpoid it seems absrd, since in the absence of any dennnd no such system would be built at
all. Moreorrcr, fnm in conpetiti're markefs do mt indee4 cannot ptlr" tt*ir products
according to sud nnthods: theyreoorer their oosts though the sale of goorh and-services, not
mere$ bycharging for the ability to consufiF, or access.

Other aszumptions are of a more technical nature. What constifirtes the minimrrnr system?
What are the propa types of equipment b be modeled? What cost data are applicabie (historical,
current instalbtions, etc.)? Doesn t the minimum system in fact irclude denund costs, since such
a systein can serve some amormt of demand? The zero-intercept method atkmpts to model a
system that has no de'mand-serving capability wha8oever, but what rennains is not necessarily a
syst€m wbose costs are driven anymore by the nrmber of oustomers thdr it is by geographical
consideratiot$, whose causative propertbs are rpitha squarely demand- nor customer-related.
Does use ofan abstract mfuimum systemplace a diryroportbnate share of the cost burden on

36. It is called zero-intercept becausc itrelatos inshlled cost to oment carrying capacity or demand rating,
creatfing] acurr'€ fcr variqrs sbcs dtheequipment involved, usingregressim tedrniques, and atend[ing] fte
curve to a noload intercept. NARUC, p. 92.
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certain custome$ or clsses, in certain caset even resubing in doubb-countbg? The answers
chosen to these and other questioffi will bave rryacts upon the respective assbnments Oytype
and customer class) of costs.3?

Historicaliy, the inve$ment decisbns of systemplamers in vertically-integrated utilfies were
constrained by the bast total cost objective: sirryly, that they would make thd combimtion of
inrestmerfs thd were expected, girrcn tbir assessrnents of rbk, to meet eryected dennnd for
servico over some reasonable planning horizon. Given the inability to store electrieity and the
typical ob[gation to serve all customers on demand,a utility was required to have sufrcient
capacrty au.ilable to meet peak demand. And, if its only oblfation were to meet peak demand,
then it would install oniy the most inexpensive capacity. However, it had also to serve energy
needs at other times, and it is a general characteristic of electric generation technology that as
capaclty costs deffease rariabb operating costs increase. There b, therefore, a trade-offbetween
capacity and energy costs that systemplannas considered whenbuilCing (or purchasing) new
capacity, iftheyhoped to minimize totaicosts. Put another way, signiflnant portions of
generating capacity were purchased not to meet demand" but to serve energy, when the fuel cost
savings that themore eryersive generatbn wouldproduce were greato tharr the addltionalcosts
of that capacity. These incremental capacrty costs were therebre correctly viewed as energy
costs.

A similar kbd of anaiysis can idomr the design of distribution slcterrs, as it also does
fransmision. The question b whether there is some amount of capaciry in excess of the ni,nirmm
needed to me€t peak demand that can cost-effectively be installd. The additionaleapacfty
larger substations, conductors, transformers willreduce energy bsses; ifthe cost of enerry
saved is greater than that of the additional capacity, then the invesfinent will be cost-effective and
should be made.38 For the purposes ofcost amlpis and rate design, these kinds ofdistritnrtion
inve$ments are right$ freated a$i energy-rchted.3e

b. Co$ Allocdion

As a generalmatter, dbtribution frcitties are designed and opoated to serve local[zedarea bads.
Substations are designed to meet fhe maximum expected load of the distribution feeders radiating
&om thom. The feoders are desiped to meet at least the maximrm orpected loads at the prinary

37. Sterzinget, Gccgq The Custsner Charge aod Pr&lems dDorsle Alhcatior of Ccts, Public Utiltties
Fortnightly, July 2, 1981, p. 3l; see also Bonbrighg p.347-348.

3 8. Lcses rary with the square d the lmd. We nde also that there is sme minimum amqrut of lcses &at
cannot beavoidsd" and that con&rtors mu$ be sized sudr that the losrs can be abscrbed ufiile still meting peak
load. To this degree, loeses impose a capacity, rather than energy, sst

39. An unhappy ccnsequence of sepatating dishibutiar and transmission plannilg from that of genemtion in
restructured markEts is the potential loss ofthis capacity-verrus-en€rgy consideration when making new
invesffitenl Certainly, wifrout mmesortofreguhtoryor lqgisl*iverequirement, wires-mly ompanies hwe no
generation sost-savings motive to guide their planning decisions.
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and secondary service levels. (As noted above, some investnent in dishibution capacity may be
seen as reducing enerry losses rather than serving peak demand.) For costing purposes it is the
lelevmt subsptem s (substatio4 feeder, etc.?) peakthat lmtters, but these p.akr *"yor may not
be coincident witheachother orwiththe orrerall sy$em s peak. There cm 6esignifcaff variation
amongthem' Consequmtly, one practbe is to albcate the costs ofsubstatbns andprirrry
feeders (whbh usual$ enlry relatiraly high load factors) to customer class non-coincilent peaks
and to allocate secondary feeders and fine transbmers (with hwer load factors) to the indivltual
customer s maximum demand.a0 In addition" cosK are allocated accordingto voltage leve!
custome$ taking servbe at higher bvels are tS,pically not asigned any of the costs of the bwer-
voltage systems that do not senn thffii. Costs are therr allocded armng custorrer rate groups (or
cicses) whbh requires, afirong otherthingq infomationandju@ments about coincllence of
demand when customers of different classes share facittir*, ur ir oft"n the case.

3. MareinalQgsts

For the reasotrs stated_earlier, it is the long-run marginal cost that is most relevant to designing
rates It can be desribed as the co$ of that l*py, geographically dispersed set of inve$ments
that a utility must make if demand continues to grow after the distibution system has initially
been hrilt orr.

a. Demand and Energ.v

As already noted, the &ivers of disfribution costs tre tpically seen to be peak demand (itself
driven byboth customer demand and numbers of customers) and energy needs.ot For the
purposes of marginal cost ara$sig it b abo necesstry b identify investm€ots frat ae not mde to
senre increrental dsnands, but are rnade frr sorne other purpose re[atifity, rephcement of
exisfiqg slxtems, etc. The costs of these investnents are geaerally not included inmarginalcost
calculationsn afthougfu, in certain caseg there may be legitinate axgrmcenb to the mnaary.4

40' Class non-coincident peak rnay not be the best measure of cost causation, since much of the system serves a
varietyof arstomer classes. Chernick, Pr.tvl,From Hee to ElJiciewy: SecuringDemand-Motagement Renurces,
Vol, 5, 1993, p' 8l. Ideally, the Sjrct is to design rats thd roflectthe ost ofcusomers contibutions to the
relevant peak.

4 I ' It i$ vorth noting that, in the short run, distrihrtion ccts vary more clcely with numbas of qrstomers than
yth load (except in capacity*ons{rained areas). For rah design, wi& ie focts on {re long run, dris fact need not
be a dishacticn' It does, houever, have implications for setting rwenue requirements. We address tlis Erestion in
Chapbr V, below.

42. Fot irutancg at fre time tfiat an investm€nt to replace existing facilities (whose loads, leJ us say, are not
elEected to change over some exteirded period) is being contemplatd there aro costs trat can poteotial ly be
avoided' h the extreme, r€Plac€ment would be unnecessaryif atl custfriers servedby the ficility *t" io decide to
go offgrid. Other, rnore likdy alternatives iarmlre csrbinations ofend-rse efficiency, dflstrihrtcd generaticr,
and smaller, more eflEcient distribution technologies. On-these basas, the marginal or, naore trasonably, the larger

(continued..,)
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Many of the same sost classification and assfunment questions that pervade embedded cost
analyses also recur in marginal cost studies, attrough their answers bave different anabtical
effects. Whereas an enbedded co$ study strives to identify and assign total historicaicosts to
glasses of service (on the basis of any of a number of principles, including cost causation and
fairrnss), a margirnl cost anal5ais aims to detersrinethe cost consequences of chaqges in oulput
and thus the ralue of resource th* must be used to serve irprenrntal demand" Thlefore, costs
thal are unafbcted bychanges in output (whbh describes all corunon ad mauy joint costs) are
excluded fromthe costs under ornmination.a3

The study period for a marginal cost aualysis is forward-looking and should be of sufficient
duration to assure that all incremental demand is related to the investments forecast to serve that
demand: a mismatch of timing and inriestnent could resut in signifrantlyover- or understated
costs. Those increme'lrtal costs are then discounted to their present value and arurualized over the
plmning borimn. This has the efftct of sumothing out tle lunpiness of investment in rebtion
to changes in denrand.{ This analysis relates changes in total costs to changes in demaod
(aggregating demand increases caused by the addition of custome$ with those caused by
inseases in dernand per ostomer)j5 Since new custom€f,s create additional demand this
approach is not unreasonable.

Even so, sonn jmididions consider certain co$s customer-related and treat them separdely for
the prrrpose of marginal cost analpis. Customer premises equipment that which is dedicated
specifically to indivllual customers and urrelated to variations in demand (meters and perhaps
servi.re drops) are probablythe onty dbtib,ution costs that canbe directlyassigned to cu$omers
(except in the cases of customers who have additional facilities transforrners, wires, even

42. (...continued)
incremental costs of distritution can be calculated, Ifreplacement ofthe particular compon€nt of the sptem is
foreca$ for soue time in the future, then its cpected flrhre costs would need to be discounted apprqpriately to
yield a present-value incremeutal cost.

43' Becawe marginal cost is defined as the change in total cost arising fiom a change in output, all costs are,
stictly speaking, included in the analysis. It just happe,ns &at most are netted ou! to reveal those that are caused
by the drange in output. As a practical mattc, howeve, an analyst may simplyidentif,the costs thar rary with
outFrt and s(clude thorest. It isthis rccrd approoh, horcrnr, thatraises ddates about lhe nahre ofcoets and
vfreftrertheystrurldbe included in 6earalysis. Aretheyjoint orcommon? Dotheyvrywithde,mand,6trEi/,
customers, cr not at all? Resdving the issues usually requires large doso oflrdgment.

44. Au altemative approach is to caloulate the cost (savings) of afirancing (deferringi by one year the planned
stream of investrnents to med the inmement (dectemot) in demand, This approach yiel& a cost that is oqual to
the value of the marginal inveshnents for oae year (which is the same as tle economic carrying charge on those
investmenh). This method is often used, for examplg b determine m mnual cost p€r kW of genaeing capacity.

45. For sizing much of the dishibutiqr sys0em, dEnand is the sritical facta. One customer onfibuting six
kilowatts to peak dmand has the sarne impact as two eash contributing three kilowatb

I

iI
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subststbns, dedbated soblyto their reeds)16 Some jurisdictions abo consider other frcilitbs
(line kansformers, secondary level conductors) in some measure customer-related, but, to the

that they are joicly-used to serve more than one customer, it may be diftult to establish
that the addition or loss of any one crntomer will afbct the costs of those facilities.a? In any
everrt if some costs are deemed margr:ral customer costs (which means that ftey are avoidable
only at the time of hook-up), it by no means follows tbat they should be recovered in recuning
montlrly fxed Ges (see SectionV.A.5., below).

Other approaches sometires used to resolve the cost-causation question are the minimum
system and zero inte'rcept methods. Herq instead of using enrbedded cost data, the
distributbn system b modeled to determine the cost (in cunent dolbrs) of a hypoiheticalsystem
that could serve all customers minimum demand or (in the case of zero-inercLp) that could
provide voltage but not power.as This cost would be deerred customer-related-and separated
ftom ffre total incremental cost previously determined, to identify the demand (or, rnore prqp€dy,
the denard- and errergy-related) portion For the reasons stated earfler, we chalbnge the wisclom
of these approaches.ae

Other m*hodobgical difficuhies mayalm arise. By dfrnition, joint and cofirmon costs re not
marginal, but occasionally theycreep into the analysb, when, forexaryle, theyrrnke use of what
are in efect avernge,notmarginal, invesfuents and expenditures.5o And, as wittr embedded
costs, marginalcosts are typically broken out by cu$omer class. Here, again, the analpis requires

46. After the mder, th€cusomer service drop is tlpically *en asthe least donand-rdatedcorponeat ofthe
$ysterft it is sized to e(c€ed aryreali$ic ma<imum &mand flrar the consumer might impose and ii wlll tas a very
lo-ng time. Honever, although it is tnre that no inveshsrt.would be made unless a crstomcr were present, it is
also true that the amount of tho initial invesanent increases as the customer s forecasted load increases. Thus,
custorrer inveshents can be seen as dff[nd-related, as can invesfucots farther up the system Eansformers,
wires, and zubstatioms whose sizing depends on expectedpeak demand. Bouford, James D., Sandardized
Componeit Method br the Ddermination of Marginal and Aroided Bmand Co$ at the Disribution kvel,
Central Maine Power Compann (unpublished and rmdated), pp. 34.

47. NARUC, p. 136.

48. A handbookpublished f the Natiural Economic Research Associates (NERA), which is often cited in
support of the minimum cystem dishibution cost classification, states that only the labcr costs necessary to put
tggether a minimum s5atem and no csrductor and transbrmer csts are custoier-relarcd. NERA, HowTo
Quanti* Margiual Costs; Topic 4, (prepared for the Electric Utility Rate r}sign Shdy, March 10, 1977),pp.76,

49' California, for instance, has rejected the minimum system approach to marginal costs, favoring inst€ad a
me&od whish uses the weighted average of the costs of continuing bscrve existing erstomeis and the cosm of
initiating service to neq' customers.

50. Seq e.g., NARUC, p. 127, which notes that, because calculating marginal distribution and custqner costs
can be dfficult it is still common for analysts to use some variation of a projected embedded methodology for
these elements, rathe than a strictlymarginat approa&. This tack isjustifed bythe sweping assunption that
projected embedded disnibution cosb are a reasonable approximation of marginal costs. The assumpibn is,
however, contestable. FERC accounring requiremeuts, which form the basis of most embedda<l cost analyses,
include in distibuticn celtain, and often subtantial, administrative and general (A&G) costs (Accounts 920 to
935). A&O is n ot caused by tlre provision of distibution seryice.
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reasonable assesim€ds of the coincilence ofdemmd, wh€n custorers of diffrrent cbsses share
facitties,

Another dimension ofcost, and perhaps most revealhg, is the geographb. There are several
aspects to it. First are the topographical and ureteorological characteri*ics of the area over whbh
the_ distribution system is laid. Elevations, plant life, weather, soil conditions, and so on all have
ef8cts on costs. So too demography, uihich b capured partly by derrard and nunbers of
customers, but also afbcting costs is the dernity of cu$omers in anarea (sometimes expressed as
custom€rs p€r mile). These infhrences conrbine in asorted wa1s, wih themselves but also with
changes in load and rates of investnen! to produce variations in cosn from one area ofthe
distribution $ystem to another. Itis not unuzual to see marginal distibution costs varying geatly
fiom one place to anothq, wen when the distancm between the difhrmt areas is corfoaratively-
shot. Table 1 desribesthe signifhant variatiom in co$s br incremental di$ributbnhrrystmpnts
in a large mid-westem utitity.

Table I
Diffirentiating marginal costs along these lines wil tell a utility where iwestment (whether h new
facilitbs, end-we efriency, or distribuied generatbn) ls nreded and what the minimrm ralp of
that investment is. Wh€ther for rat+nakingpuposes this infomratior is usefirl should
distribution rates be geographically Oeaveraged ? is a tougher question We bke it gp in
Chapter V, below.

51. This is estirated load factor for the incremsntal distibution investment along not forthe entire distibution
system altogeth€r. Iacremental invesbnent to meet peak needs typically manifests low load factors; 20% is a
consenretively hi gh eetimate.
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Average
System

Marginat
Costs per kW

Area Specific
High-Irw

Marginal
Costs perkW

Annual Cost

@ 156/o

Capital Cost
Recovery

Factor

Average
Marginal
Costs per

kwh@20%
Load Factot'r

High
Marginal
Costs per

kwh @20t/o
Load Factor

Transmission $230 NA $34 $0.02 $0.04

Di$ribution
Lines

$960 $1,575 - o $140 $0.08 $0.135

Distribution
TransSrmers

$60 $300 - 0 $9 s0.00ts $0.02s

Total $1,250 $1,875 - 0 $183 $.1015 $0.20
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4. Kev Conce,rnin Determhiog Co$ts: Follg.w the Money

The occasionally technical and arcane matters taken up in embedded and marginal cost shrdies
are, of cnurse, important, but it is perhrys more irryortant to bear in dnd that, inrate design
cases, what is ftndamentally at issue is who should bear what revenue responsibilities. In the
interplay between cost allocation and rate structurs, the debate over mon"y is played out. First is
the questiou of what costs willbe categoized as distribution, as opposed to trarsmission or
generation in the case of verticalty nntegrated utittbs, or perhaps competitive servicss in other
instarces. Thb is no srnall matter, since signiFcant portbns of a frm s 3oirf and cornnon costs
(tlpically, adminirtative and genera$ are often atuibuted to the dishibution busbess, even
thougb there is no causalrelationship between thern Then there is the designation oia cost as
eiths customer or demand, which will affect both how costs are diwied up umong classes and
who within each class will paythem (1a., both inter- and inna-class allocaiions). Whih tirere is a
touch ofcl'nicisrr in the observation that there is no shortage of academic argumenb to justiS,
particular outcomes, it is nevertheless largely frue. Always be aware of the reverue effects of a
particular rate structure. Who benefits, who loses? Fixed prbes, because theyrecover revenues
by customer rather than by usage, invariably shift a iarger pioportion of the system s costs to the
lower-volume consumers (residential md small busineis). 

-ThL 
positions thaiinterested parties

take with respect to rate design should, in part, be considered i" lgh, of their impacts on class
revmue bur&ns and on the profitabitty of tbe utility. tlere tb admnition to be practbal cannot
be stessed enough. seemingly mali changes in a rate design can have very significsal
consequences for different customers.s2

52. Consider the bllowing example (the hlpothetical rates cwer distibution ervices only). A resi&ntial
customcr using 500 kWh per month and paying $0,05 per delivered kWh and a monthly .urio.o charge of $5.00
sces a mmthly bill of$30. If rates nere revisod so that residential ilstomers paid a fxed charge of$2d'per montlr
plus $0.02 cens per kWh, a cusbm€r using 500 kWh warld rrcei'n the same total bill of $30. For this cusomc,
tJle rateredesign is revaue nstral. Hcmrerer, fur a etstofirer using 300 kWh/moth, the nnnthlybiltunder the
original rate struchre is $20 and under the new ratos, is g26 a 30% increase, er,en though there is no change in
usage Fu a cusomer using 700 lclMh/mcmth, the riginal bill is $,10 and the revised bill is $34, a I f/o redrnticn.

Consider again the customer using 500 kWh/month. If, under tic original rate stucture, she reduced her
electicity use to 300 kWlr per month (wh*ha by toact reduction, dunand-side managemen! the installation of a
roofop slar dectic slsteq or sme corsination of these qptims), $e wortd retluceher bilt by$10. Ibrn€ver,
under the revised rate skucture, she would only reduceher biU by i4.

, Whether the impacts of a rate desfn chanp are immedate md subantbl dqendg ofcouse, cn a
varietyof frotors. Theextent towhich clrss co*. allocadons are altered will &ternrine vhether particuir
sustomers total bills (all else being equal) will go up or down. Even those changes that are meart to be class
revenue-neutral will affect individual crrstomer bills: as already noted, shifts from usage-based to fixed charges

resovc disproportionatelyhigher revenus fiom low-rolume users and then, more subtly, tbere are the eftcts-(both
positive and negative) on bills and revenues that flow fiom demand responses to the changes in rate smrcfige.

H
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5. Usage Sensj,tivity: What s Avoidgble?

a. Peak,Pemand and Sizire the Wfues

Distibutbn inve#nent is made to serve an expected lerrcl of dennnd over a period of time, often
determined by tlre useful life of the equipment. To the e)$ent thaq once a network (or component
of it) is builf there is excess capaclty in iq the marginal cost of using that excess capacity will be
qurte low (po ssibly very close to zero, insofar as there is litle in thaway of variabli costj. It is
this phenomenon that the short-run marginal cost of delivering a kilowatt-hour is zero that
underlbs the argrmed that tbere shouH beno pa-kilowdt-hour &.arp fordoing so.

As peak had grows, it will press rp agairst thecapacitylimits of tbe sptem At the tine of
constraint, the marginal cost of delivering a kibwatt-hour is, in fac! sipifbantlygreater than
zera:- at a minimum it is the cost of the additionalinveshnent needed to carry that marginal
kilowatt-hour to end-users.s3 At that poinq presumably, the new invesheot is mad", anO it It
sized to minimize the total cosb of delivery over the long term and thug as beforg there is
sudden$ exoess capacity causing onoe again the rnarginal cost to frllto alrnost zero.

Thb non-linearity of investment with demand is a charaderistic of mrch of tk distrbutbn
sSater4 the closer one gets to the end-user. To the extent thd there are not an infinite rumber of
equipment sizes to enabb precise matching of invesfuent and demand, excess capactry is alnost
necessarily built into the system, fromsubstation facilitbs to feeders, transfonneri, customer
seniice drops. But this has less to do with the finitude of equipment options than it does wi& the
least total cost planning objective (optimizing total construction and olerations costs over the
imrestnrmt horizon). The analytical key is to vbw the sSctem over a time perbd long oroug! to
smooth out the lumpiness of inrestnent inrelation to changes in aemand.n

lVhat emerges fiom such analysir is the recognition that there are costs associated with load
Sowth' savings gen€rated by reductions in load growh, and savings flowing from reductions in
exbting bad. These rralues, not neoessarily equalto eachother, refled inpart tbe fingfuility of
significant portions of the system (e.g., substations and feeders). Capacity rurused, or freed up, by
one customer can be used by others.55

Sometimes cited as an interesting md somewhat momalous characteristic of some distribution
inve$meff, specificaLiy tlat closest to qrstoners (srch as tb seryice drop) is its manifrstatbn of
positive marginal costs with load gro\vth but seemi'rgly zero marginal (oravoided) costs with load
reductiom. Tbis is becausg so the argureDt goes, bad redrction makes no cryacity araihbb for

53. Anditmayindeedbegabr,ifthevaluetoconsum€rsof8ratmarginatdeliveryisgreaterfianthecostof
the additional invesftnent, See Appendix A.

54. The justification for analping costs over the long nrn, and for sdting prices on that basis, is discussed in
Appendix A

55. Chernick, Vol. 5, p,68.
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alternative uses, that did not already exist. This not so, however, because the inability to re-use
capacity does not mean that trere is no value to not using it, At the very least, fufure replace,nrent
costs can be defened and the equipme,nt installed on replacement can'be down-sized, thireby
reducing costs for all users.56

The di{ferences in costs and savings associated with load growttr" reduced growttr rates, and
reductions in exbting had nny leave sorne room for debde about their lmplicatbns for rate
destgn; but given fre declining-cost nature ofthe distibution system, these differences will
probably hare less of an impact than willthe need to recover anembedded rerenue requiremed.
The critical point here is that distribution cosls vuy primarily with load over the longei term.

b. E,nerg.v: The Costs of Thrg.Ushput

As discussed earlbr, to the extentthat distribution invesilnents are made to offset energy needs,
there are necessarily costs associated with avoiding those inrcsfinents" Losses, heat Uuia-up,
tequency of overloads, etc., axe aqpects of energy use that affect disfribution investment and
operdiors; tlrrs tbere are marginalenergycostsindistrbutbn. \lhetber avoiding thoe co$s
make ahenratives to distrbutbn cost-ef&ctive b an erpirical question But, for prrposs ofrate
desigf it is sufficient to say thet these marginal costs should be understood and alpropriateiy
reflected in rates. They are unque$ionablyvolumetrb in ndure.

B. Conclpsion: The Costs of Dis,lrlbution SeMces

Cost studies are infended to provide useful information about the causes and maguitudes of costs,
to inform a rate design process that is guided by the general prirciple that those who cause a cost
should paythat cost. However, the usual drivers asmibed to distribution costs (both embedded
and marginal) describe only part of the story and the force-fifring of square costs into round
drivers can lead to rate designs thatwill trot best promote long-run dlmamic efficiency. This is

especiallytrue ofernbedded oost studies, in wbich a oentral oblective b to asign or atlocate osts
to particular services or classes of cuslomers, errcn though mary of those costs cannot be assigned
unequivocally according to the principle ofcausatbn. Bytheir r,ery mture, mary dility costs are
joint or conunon to two or more serviceq consequentlythere can be no unslukeable asertion that
Sny one service in fact caused a cost and, therefore, that a particuhr rate elemetr should recover
i1. And marginal cost studies often sufer tom thb defcbncyas well. This mems that rqulators
should be very caretrl before relying upon what are essentially (hough not necessarily

56. Id', pp. 68'71. Also affected is tbe magnitude and cost of over-sizing equipment in order to serve forecast
demand. See also NERA, pp. 17-18.
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unreasonable) arbihary cost assignmeds for the purposes of designing rates.s? Too great a
dependence on cost studies b to be captured by their urderlying assumFtbns and methodologbal
flaws. Utilities and cornmissions strould be cautious before adopt'mg a particular method on the
basis of what may be a superficial appeal. More imporbnt, however, is tle concem that a costing
method, once adopted, beconrs tbe prodominant andundrallengd determirad of rate
desrgn.

Marginal cost malysis demonstates that distribution costs rrary with load in the long run. This
has important implications for rate design. Embedded cost analysis, though it relies on a priari
assumptions about causes (and albcations therefore) of historical costs, is usefil inrate design at
least insofar as it informs the process ofreconciling marginal cost-based rates with revenue
requirements.tt We recognize that there are hones disagreemeds over approaches to both kinds
of analpis.se But what is inporhnt here is for regulators to be aware of the fundamental
relationships between costs and demand frr elecnic service, in order to devise rates that best
serve the objectives they seek.

57. Toensurethat [embeddeddistribnrtionplant]cosbareproper'lyallocatedtheanalystErustfrstclassi$
each accornt as demand*elated, crstomcr-rdated or a omtinatim ofboth. The dassificatian depends upon thc
analyst s evaluatim of how dre costs in thes a€counts were incurred. NARUC, p, 89. Interestingly, the manual,
in a table on psge 34, acknowledges that there is an energy-related component to embedded distribution costs, but
is otherwise silent cn the qrrstbn.

58' Bonbright, pp. 366-367. Bonbright e:(presses some skepticism as i0 the usefirlness of most embedded cost
studies br rate design, ur the grcnnd thattheyoten ignore the rehtimship between ostcausatiqr and
apportionme,nt. One may zuepect that thc choice of [allocation] formula depends, not on principles of cost
imputation hrt rather on types ofappationreut wiich tend to irstiS rphaterrer rate structure is adrocated fir ucn-
cost reasons. Id,, p. 368.

59. See e.g., Chemick, Vol. 5, pp. 58-83, and NARUC, pp. 86-104 and 137-146.
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Schedule GAW-6

KENTUCKY UTITITIES

Competitive Fixed Charges For Electric Residentlal Rates In Texas

COMPANY

MONTHLY

CHARGE

No Waiver of Customer Cha|re:
1 Andeler

2 APG&E

3 CPL Retail

4 Direct Energy

5 Gexa

6 Smartcom < 500 kwh

Smartcom > 500 kwh

7 TriEagle

Customer Charqe Waived w/Minimum Usape:

8 4change

9 Ambit Texas

10 Amigo - Plan 1

Amigo - Plan 2

11 APNA - Plan 1

APNA. PIan 2

12 Bounce

13 Brilliant
14 Cirro

15 Dynowatt
16 Infinite

17 Just Energy - Plan 1

Just Energy - Plan 2

18 Pennywise

19 Potentia

20 Southwest Power

21 Spark

22 Star

23 Stream < 699 kwh
Stream 700-999 kwh

24 Tara

25 Texpo

26 TRUE

27 Veteran
28 YEP

S3.9s

s8.es
s4.97

Ss.oo

54.79

5r2.9s
co oq

s4.9s

s9.9s

S9.98

S9.9s

56.9s

S9.9s

S12.9s

1T

a
1l

a

v
a

s6.es u
57o.s9 A
5s.7s A
56.es Ll

s18.ss y

Ss.es Y
sL4.95 u

ss.ss y
ss.ee a
57.es y
s8.es y
s4.ss trl

se.es y
54.ss y

56.es g
s7.ss a
Sg.es U
Ss.oo Y
s7.es !/

AVERAGE: CUST. CHARGE WAIVED W MINIMUM USAGE

AVERAGE: NO WAIVER TO CUS[. CHARGE W MINIMUM USAGE

$9.14

S6.94

!/
4
v
a

Waived if usage is at least 1,000 kwh.
Waived if usage is at least 2,000 kwh.

Waived if usage is at least 500 kwh.

Waived if usage is at least 800 kwh.



Schedule GAW-7

Kentucky Utilities
Residential Electric Customer Gosts

Residential
Amount

Rate Base:
Gross Plant
Services
Meters

Total

Depreciation Reserve
Services
Meters

Total

Operation & Maintenance Expenses
Meter Operations
Meter Maint.
Meter Reading
Records & Collections
Misc. CustomerAccts.

Total

Depreciation Ereense
Services
Meters

Total

Revenue Requirement:
Interest
Equig Return
Income Tax @ effective rate

Revenue for Retum

$40,175,956
42.024.614
82,200,571

27,620,1il 1t
20.579.258 1l
48,',t99322

Weighted
Cost4,599,330

0
3,020,141
8,789,944

460.594
16,870,009

815,572
962.364

1,777,936

629,021
1,445,049

906.876
2,980,946

Debt 50.00%
Equity 50.00%
Total 100.007o

3.70% 1.85%
8.50% 4.25o/o

6.10o/o

2l
u

Effective Tax Rate

Taxable
Tax Income
$89,659,334 $232,525,670 38.56%

tolet uustomer Revenue Requirement

Number of Bills

l$onthly Cost

1/ Calculated Per Company Response toOAG 1-273
2/ Calculated Per Mr. Spanos Depreciation rates Exhibit JJS-KU, Part lil.

21,628,892

5,044,176

$4.29



hr the Matter of:

APPLICATION OF KENTUCKY UTILITIES )
COMPANY FOR AN ADIUSTMENT OF rTS )
ELECTRIC RATES )

COMMONWEALTH OF KENTUCI(Y
BEFORE THE PUBLIC SERVICE COMMISSION

n12-002n

AFFIDAVTT OF GLENN A.I{ATKINS

Commonwealth of Virginia

Glerur A. Watkins, being first duly sworn, states the following: The
prepared Pre-Filed Direct Testimony, and the Schedules and Appendix attached
thereto constitute the direct testimony of Affiant in the above-styled case. Affiant
states that he would grve the answers set forth in the Pre-Filed Direct Testimony
if asked the questions propounded therein.

)
)

)

of his knowledge, his statements
not.

SUBSCRIBED AND SWORN to before me this 

- 
day of

My Commission Expires, tn- 3l- lL{

affiant saith

ffi
nlm


