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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 A}[D 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 TESTIFYING?

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

of Attomey General (*OAG").

PLEASE DESCRIBE YOUR PROF'ESSIONAL QUALIX'ICATIONS.
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 career at Technical Associates, I have conducted marginal and

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

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

provided expert testimony in Alabama, Arizona, Delaware, Georgia, Kansas, Kenfucky,

Maine, Maryland, Massachusetts, Michigan, North Carolin4 New Jersey, Ohio, Illinois,

Pennsylvani4 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 THE PURPOSD OF YOUR TESTIMOIYY IN THIS PROCEEDING?a.
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Technical Associates has been retained by the OAG to evaluate the

reasonableness of Louisville Gas & Electric Company's ("LG&E" or "Company")

proposed electric and natural gas class cost of service studies (CCOSS), proposed

distibution of revenues by class, and residential electric and natural gas rate designs.

The purpose of my testimony, therefore, is to comment on LG&E'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 OX'SERVICE

PLEASN EXPLAIN THE CONCEPT OX'A CLASS COST OF SERVICE STUDY

("ccoss").

First, I note that there are two general types of cost of service sfudies used for

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

studies. LG&E has utilized a ffaditional 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

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

these costs cannot be specifically attributed 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 LG&E's Production, Transmission, and Distibution plant

and expenses are incuned 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 are

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

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

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

9

10

ll
t2

13

l4

l5

t6

l7

l8

t9

20

2l

22

23

24

25

26

27

28

29

30

31

IL

a.

2



1

2

J

4

5

6

7

8

9

10

l1

t2

t3

l4

15

l6

t7

18

t9

20

2l

22

23

24

25

26

27

28

29

30

31

a.

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

regards to those costs in which cost causation can be attributed, 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 quality 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 PROCEEDED WITH YOUR ANALYSIS OX'

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 FIND THE COMPAIIY'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 taxes. In all regards, I found Mr. Conroy's CCOSS to be mathematically

accurate.

DID YOUR EXAMINATION RESULT IN AIIY DIFFERENCES OX' OPINION

OR DISAGREEMANTS WITH THE ASSUMPTIONS AND MSTHODOLOGIES

USED BY MR. CONROY AS THEY RELATE TO LG&E's ELECTRIC COST

ALLOCATION STUDY?

Yes. There are two material differences of opinion between my electric cost

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

classification and ultimate allocation of generation and distibution 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 distibution 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 return 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 Watkins

Residential
General Service
PS-Primary
PS-Secondary
TOD-Primary
TOD-Secondary
RTS-Transmission
Sp. Contract #l
Sp. Contact #2
Street Lighting
Lighting Energy
Traffic Signals

6.14% 6.14%

YOU INDICATE THAT ONE OF THE DIFFERENCES OF' YOUR 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

GENERATION COST ALLOCATIONS?

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

lntermediate-Peak" approach.

ARE THERE OTHER METHODOLOGIES WIIICH MAY BE USED TO

ALLOCATE GENERATION-RELATED PLANT AND EXPENSES?

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

industry. The current National Association of Regulatory Utility Commissioners

("NARUC") Electric Utilitv Cost Allocation Manual discusses at least thirteen embedded

demand allocation methods, while Dr. James Bonbright noted the existence of at least 29

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

Conroy

359%
10.33%
12.4r%
r0.60%
5.s6%
7.17%
4.65%
0.s9%
r.24%
8.72%

12.41%
8.44%

s.l9%
r1.49%
9.25%
8.12o/o

2.65%
4.64%
4.09%
-0.48o/o

-0.99%
8.31%
1.58%
8.22%

Total Company

A. Generation

a.

A.

a.

A.
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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 electicity, it is impossible to determine which customers are being served by

which facilities. As such, the investnents 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 electricrty 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 LG&E

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

across 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 electic utility industry is somewhat unique in that there is a

distinct energy/capacity nade-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-off occurs between the level of fixed investnent per unit

of capacity (KW) and the variable cost of producing a unit of output (kWh). 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 investment per KW. Due to varying levels of demand placed on the

system over the course of each day, month, and yeat, 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-ofl and the fact that the

service requirements of each utility are unique, many different allocation methodologies
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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 tecbnology, 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.

BRIEX'LY DISCUSS THE STRENGTHS AND WEAKNESSES OF COMMON

PRODUCTION COST ALLOCATION METHODOLOGIES.

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

attendant shengths and weaknesses are as follows:

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

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

customers'peak coincident demand. As such, advocates of the l-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 significanfly 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

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

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

a.
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the year. This method does not consider, in any way, the extent to which customers use

these facilities during the other 8,759 hours of the year nor does it consider the reasons

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

consequences because a utility's planning decisions regarding the amount and type of

generation capacrty to build and install is predicated not only on the ma:rimum system

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

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

generation mix included an assorhent 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 l-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 street 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 ("S/W Peak") -- The S/W Peak method

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

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

characteristics may vary by season, the S/W 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,
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Twelve Monthlv Coincident Peak (6'12-CP") - Arithmetically, the l2-C?

method is essentially the same as the l-CP method except that class contributions to each

monthly peak are considered. Although the l2-CP method bears little 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 contibutions 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 effrcient plants during lower peak periods. Therefore, t}re 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

studies. 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 Averase ("P&A") -- 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 serve consumers demands tluoughout the entire year. Hence, the P&A method

assigns capacity costs partially on the basis of contributions 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 sfudies weight the peak and average loads

based on the system coincident load factor.l

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

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

requirements are minimal.

t It is generally agreed that the use of system coincident peak demands is an appropriate measure for
assigning the'!eak" portion of generation facilities under the P&A method.
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Although the recognition of the capacity/energy tade-off is admittedly arbitary

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

arbitariness.

Averaqe and Excess (*A&E") -- 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 maintaining 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") - The EP method combines certain aspects of

traditional embedded cost methods with those used in forwardJooking marginal cost

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

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

of base load intermediate and peaking generation resources.

l0
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The EP method has substantial intuitive appeal in that base load units that operate

with high capacity 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

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

significant amount of data as well as subjective planning criteria.

Base-Intermediate-Peak (66BIP'') -- The BIP method is an accepted allocation

approach that attempts to recognize the capacity/energy fiade-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 satisff

energy requirements in the most efficient manner possible during minimum demand

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

of peak requirements, 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. Intemrediate plants are typically

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

respective capacrty or availability factors.2 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 tade-off that exist across a utility's generation mix. The BIP method

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

utilities with an ineffrcient mix of generating resources.

' Cupacity factor is the ratio of average utilization (ou@ut) over a year to maximum output. Availabiltty

factor is the-ratio ofaverage utilization during periods when a unit is available for dispatch (i.e., excludes outages) to

peak hour output.

ll
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a. MR WATKINS, YOU HAVtr DISCUSSED THE STRENGTHS ANI)

WEAKNESSES OF THE MORE COMMON GENERATION ALLOCATION

METHODOLOGIES. ARE AI\Y OF THESE METHODS CLEARLY INFERIOR

IN YOUR VIEW?

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

reasonably reflect cost causation for integrated electric utilities because these methods

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

generating unit invesftnents 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 astronomical; 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 1-CP and seasonal

CP methods totally ignore this very important fact.

MR CONROY HAS USED WHAT HE REFERS TO AS A MODIFIED BIP

METHOD TO ALLOCATE GENERATION COSTS. DID HE CALCULATE TIIE

BIP METHOD IN A REASONABLE MAI\NER?

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 Kentucky Utilities ("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 (34.35o/o) and a portion on peak demands (32.39%

on winter peak and 33.260/o on summer peak), his approach does not reflect the actual

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

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

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

a.

A.

12
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LG&E,s actual 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 traditional 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

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. In fact, given KU's and LG&E's retail customers combined

usages and demand profiles, Mr. conroy's approach would classify a utility's generation

invesfinent 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 tradeoffactually present in a given system's generation resources'

PLEASE EXPLAIN THE ACTUAL COMPOSITION 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:

Fuel

Coal
Gas/Oil
Hydro

Total

MW
CapactW

7,016
2,487

t9

%of
Total

74o/o

26%
<1o/o

9,492 100%

As can be seen above, about 74% ofthe 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 capacrty of the combined Companies coal

plants. This is especially relevant for cost allocation pu{poses since these coal plants tend

13
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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 80% to 90%

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

shareholders alike are very fortunate to have an abundance of low cost electic energy

resources.

DOES MR CONROY'S COST ALLOCATION METHODOLOGY REFLECT

THE T.ACT THAT KU'S AI\D LG&E'S COMBINED GENERATION

PORTFOLIO IS COMPRISED PRIMARILY OX'BASE LOAD T]NITS?

No.

DID YOU CONDUCT AII ANALYSIS OF KU'S AND LG&E'S COMBINEI)

GENERATION F'ACILITIES UTILIZING THE INDUSTRY ACCEPTED BIP

APPROACH?

Yes.

PLEASE EXPLAIN HOW YOU CONDUCTED YOUR TRADITIONAL BIP

METHOD.

During the discovery phase of this proceeding, LG&E 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, Intermediate, 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 rurits 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

3 Economic Order of dispatch is based on variable running costs. That is, the unit with the lowest running

costs (primarily fuel) per unit oi fWg output is dispatched first, followed by the next least expensive generation

facility, and so forth.

a.

A.

a.

A.
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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 classifing these units befween energy and peak demand based on

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

as 100% energy-related as they are run of the river or flood contol 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 TIIE 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 ttre taditionat BIP classification method,

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

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

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

my testimony:

OAG Conroy
Traditional Modified

BIP BIP

Residential
General Service
PS-Primary
PS-Secondary
TOD-Primary
TOD-Secondary
RTS-Transmission
Sp. Contact #l
Sp. Contract #2
Street Lighting
Lighting Enerry
Traffic Simals

4.05%
12.0Io/o

t0.76%
9.97%
3.82%
5.68%
4.09%
0.50%
-0.r5%
7.49%
2.88%
7.17%

3.59%
r0.33%
12.4t%
r0.60%
556%
7.17%
4.65%
0.59%
t.24%
8.72%

12.41%
8.44%

Total Company

15

6.14%
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B. Distribution

AS WE MOVE DOWI\STREAM ['ROM GENERATION THROUGH

TRANSMISSION TO THE DISTRIBUTION SYSTEM, HOW HAS MR

CONROY ASSIGNED DISTRIBUTION COSTS TO RATE SCHEDULES A}[D

CUSTOMER CLASSES?

Mr. Conroy has allocated Distibution 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 Distribution plant. However,

there is often controversy 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 Distibution plant is

referred to as the classification of Distibution plant.

A. PLEASE EXPLAIN THE PHRASE ''CLASSIFICATION OF DISTRIBUTION

PLANT.''

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

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

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 Distribution 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 Distribution plant often is classified as

partiatly demand-related and partially customer-related.

WHY IS DISTRIBUTION PLAI\T SOMETIMES CLASSIFIED AS PARTIALLY

CUSTOMER.RELATED AND PARTIALLY DEMAIID.RELATED?

Even though invesfinent is made in distibution 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.

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

area. In this situation, many customers' electical 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 dishibution 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 dishibution facilities proportionately across the service area.

However, if the customer mix is such that Commercial and Industial customers are

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

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

total Company's invesfrnent 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 elecfiical 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 EXAMPLE THAT ILLUSTRATES THE CONCEPTS OX'

DENSITY AND CLASS CUSTOMER MIX AS THEY RELATE TO COST

ALLOCATIONS.

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

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

maximum loads (demands). In terms of simple customer counts, the number of

Residential accounts make-up the overwhelming majority of any retail elecftic 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 LG&E's system, the following characteristics are

exhibited:

t7
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Percentage of Total
Jurisdictional Distibution System

Customers KWH
Peak

DemandCategory

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

7t%
9%

<l%o

20%

37%
38%
24%

t%

12,844
99,185

14,635,024

49%
35%
ts%
t%

100%

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

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

differences between LG&E's different types of customers:

Average
Annual

KWH Per
Customer

Category (KWH)

Residential
Comm./Ind. Secondary Voltage
Comm./Ind. Primary/Transmission 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 CommercialAndustrial with the following characteristics:

Absolute Relative

Class
Number of
Customers

Peak Load
Per Customer

Number of
Customers

Peak
Load

Peak
Load

Residential
Comm./Ind.

550
1,100
1,650

5

50
110

22
83o/o

17o/o

33%
67o/o

r00%Total 132

18

t00%



I Utility A:

2 For Utility A, assume all non-Residential customers are located on the urban

3 (densely populated) distibution line such that the rural line only serves Residential

4 customers as shown graphically below:

Utility A
ffi+ s& tjrhnMrffis @

ss @# & @ @&
wsffi sffiffi s e,/
s *# s n s /w s

*ffi* sW e-/eGe 6@

wffid s % s&s 64
*s s &_-{ ^ s*ffi** &

s -#**d*ffi ffid*
s s s ss M,w* ffi& 6 *WW @

ffi

SResidential MComm./lnd.

Utility A
Rural Mix &

e s

s * s
s

s
s

i* Residential Comm./lnd.

9 The urban line is much shorter in total distance, yet, it serves the majority of customers

l0 (and loads) and many more miles of line are required to serve relatively few Residential

l9



I only customers in rural areas. It would be unfair, and inconsistent with cost causation to

2 allocate total system line costs only on utilization (KW) because non-Residential

3 customers arguably do not cause costs to be incurred for the rural portion of the system.

4 As such, some weighting of relative number of customers and utilization is appropriate to

5 allocate total svstem line costs.

6

7 Utilitv B:

8 For Utility B, assume that the relative mix of customers is evenly distributed

9 between the urban and rural lines. In other words, this utility's configuration of

l0 customers is as follows:

ll
12

13

t4

l5

16

77

Number of Customers
Urban Line Rural Line

Class Amount Percent Amount Percent

Residential 100 83% l0 83%
Comm./Ind. 20 17% 2 17%

Total 120 100% 12 100%

ffio
&&
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ffi
s

ry
&

Msffi
*s @
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utility B

Rural Mix s
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*Residential 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 (marimum loads) is appropriate such that no

consideration of customer counts is needed or desired.

DOES THE CLASSIFICATION OF DISTRIBUTION PLAI\T INVESTMENT AS

PARTIALLY CUSTOMER.RELATED AND PARTIALLY DEMAND-RELATEI)

REFLECT ANY RELATIVE COST (PER MILE) DIFX'ERENCES BETWDEN

URBAI\ AI\D 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 of a service area.

2l
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DO YOUR EXAMPLES DISCUSSED ABOVE IMPLY THAT IT COSTS MORE

TO SERVE RURAL CUSTOMERS THAN URBAN CUSTOMERS AI\D THAT

PERHAPS 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 auoss the Country, I have

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

geographic characteristics.

IS THERE ACADEMIC SUPPORT F'OR YOUR EXPLANATION AI\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 square mile). our casual empiricism is supported by a 
-more

sysiematic regression analysis in (Lessels, 1980) where no statistical

association *ut found between disffibution 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 distibution system.'

BEFORE WE CONTINUE, IS LG&E's DISTRIBUTION SYSTEM COMPRISEI)

OF VARIOUS SUB-SYSTEMS?

Yes. As is the case with virtually every electric utility, LG&E's overall

distribution system is comprised of a primary voltage system and a secondary voltage

Bonbriglt, Principles of Public Utility Rates, second Edition, page 491.
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system. The primary system operates at higher voltage levels than the secondary system

and generally consists of plant and equipment between the substations and tansformers.

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

primary system and delivers elechicity to small end-users.

BRIEFLY DESCRIBE THE TYPES OF INVESTMENT (EQUIPMENT)

UTILIZED IN LG&E's DISTRIBUTION SYSTEM.

For accounting purposes, LG&E'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 Street Lighting (Account

373).

WHAT RELATIVE CUSTOMERDEMAND PERCENTAGES DID MR
CONROY USE IN THIS CASE?

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

distribution plant account :

LG&E Classification of Disfibution Plant

a.

($ooo)

Overhead Lines
Underground Lines

371,611
212,882
584,493

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

202,799
160,108

Account

(1)
Total
Gross
Plant

(2)

Percent
Customer

54.57%
75.21%

Total 62.10% 362.896

As can be seen above, Mr. Conroy's classification allocates 54.57Yo 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

23
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allocates about 62Yo of these disfiibution 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 62% of LG&E's invesfinent in joint distribution lines is allocated to

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

the LG&E system.

HAVE YOU CONDUCTED ANY ANALYSES TO DETERMINA IF A

CLASSIFICATION OF DISTRIBUTION PLANT AS PARTIALLY CUSTOMER-

RELATED IS APPROPRIATE FOR LG&E?

Yes, I have.

PLEASE EXPLAIN.

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

portion of its distribution 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

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

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

Through 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 distribution 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 measgre of density for relatively small geographic areas. I was then able to readily

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

a.
A.
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between very rural (sparsely populated) to very urban (densely populated) axeas. As a
further refinement, I also evaluated the distibution of customers on a shatified basis.

That is, for each rate class I separated small geographical areas (zip codes) into four
separate stata (lowest to highest customer densities). I examined each sfratum (by rate

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

stratum.

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, O) 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 Distibution Customers5

Count
Customers Per Sq. Of

Mile Zip Std. o/o ofClass (Density) Codes Avg. Deviation Number Class
Residentiat 

-

strata I .03 Min to 7.17 Max 67 63.50/o 14.2o/o 12,4s2 3.0o/o
sfata 2 7.19 Min ta 13.77 Max 67 65.60/o 6.g0/o 37,435 g.lyo
sfrata 3 13.93 Min to 33.64 Max 67 66.00/o 6.g% 79,477 1g.30/o
Strata 4 33.68 Min to 3994.81 Max 67 77.0% ll.lo/o 282,,414 6L.6yororar 268 4ll,77g l00yo

Non-Residential
Strata I
Strata 2
Stata 3

Strata 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>r

67
67
67
67

18.0o/o

18.0o/o

18.0%
13.9o/o

12.3o/o 3,529 4.lVo
4.4o/o 10,265 ll.9o/o
4.8% 2t,672 25.ryo
7.lYo 50,920 58.9o/o

86,386 l00yo

Excludes Lighting.
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WHA'T ARE YOUR F'INDINGS AS A RESULT OF THIS ANALYSIS?

KU's customers are dispersed in a reasonably proportional maruter 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 throughout KU's

service area. While the rural areas of KU's service af,ea 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 distribution plant should be

classified as 100% demand-related.

DOES THE NARUC ELECTRIC COST ALLOCATION MANUAL INDICATE IF'

AI\ ,,4 PRIORI ASST]MPTION IS APPROPRIATE REGARDING WHETHER

DISTRIBUTION COSTS MUST BE CLASSIFIED AS PARTIALLY CUSTOMER.

RELATED AND PARTIALLY DEMAND.RELATED?

No. In fact, the NARUC Manual (published in1992) states the following:

To ensure that costs are properly allocated, the analyst must first
classiff 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 distribution plant and expenses. (page 89)

a.
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A. HAS NARUC PROVIDED MORE RECENT GUIDAI\ICE CONCERNING THE

CLASSITICATION OF DISTRIBUTION PLAI\T THAII WHAT WAS

PUBLISHED IN THE 1992 NARUC ELECTRIC COST ALLOCATION

MANUAL?

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

services were bundled (generation, transmission 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 electric distribution service

in further detail. In December 2000, NARUC published a report entitled: Chareine For

Distibution 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
simplifuing 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., adminisfative and general) that distibution
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. (page 67)

With specific regard to the classification and allocation of certain distribution plant

(poles, wires and nansformers), Chapter IV of this report is devoted to the costing of

dishibution services. With respect to embedded cost analyses this updated NARUC

report states:

There axe 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 transfonners as demand-related and meters, meter-
reading, and billing as customer-related. This general approach is used in
more than thirty states. A variation is to teat poles, wires, and
transformers 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 method 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 are, 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
difference between total distribution investnent and the customer-related
costs. The zero-intercept approach is a variation on the minimum size.

Here the idea is to identifu 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 pitfall liesin the assumptions, explicit and implicit, that a method
is built upon. ln 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)

ln 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 CLASSIX'ICATION 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 illustrate the importance of this issue, consider the

Residential class: whereas this class may account for only 40o/o ta 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 Distribution plant, wide variations in class

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

HOW DID MR CONROY CLASSIX'Y DISTRIBUTION PLAI\T 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

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

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

PLEASE EXPLAIN HOW AN INDUSTRY ACCEPTED ZERO.INTERCEPT

STUDY IS CONDUCTED.

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

allocation manuals,6 the zero-intercep 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:ar-b(size)

6 
See for example the National Association of Regulatory Utility Commissions ('NARUC') Electric Utility

Cost Allocation Manual, 1992, pages 92 through 94.

a.

a.

A.
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The resulting intercept (a) produces the estimated cost per unit of a oozero-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 acfual costs represents the percentage of zero-size equipment and serves as the

customer percentage.

The above industry standard is in stark contrast to Mr. Conroy's metlod presented

in his Conroy Exhibits C4,C5, and C6. Mr. Conroy refers to his approach as a "weighted

regression analysis." Although this "weighted regression analysis" is a clever arithmetic

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

results. Moreover, on page 29 of his direct testimony, Mr. Conroy states:

"the feet of conductor and number of transfonners on LG&E's system are
not uniformly distibuted over all sizes of wire and tansformer. For this
reason, it was necessary to use a weighted regression analysis in the
determination of the zero intercep."

It is interesting that Mr. Conroy finds LG&E's system to be typical of other utilities, yet,

his approach varies dramatically from the indusfiry 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 C4. 4l1hs,rgh not

shown in his exhibit, Mr. Conroy's equation for Overhead Conductors is:

(cost per foot x feetO 
5; : 0 + 0.890t(feet0 5) + 0.0040 (size x feetos)

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

the second term [0.0040(size x feet05)] becomes zero. If we then ask what is the cost for

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

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

To illustrate the bias in Mr. 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

10.00 20.00
7.07 28.28

100.00 600.00
4.47 35.78
3.16 31.62

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

regression equation results:

cosVfeet :1.75 + 0.805(size)

Therefore, azero-size cost is estimatedto 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 + 1.9815(feet0 ) + 0.7120(size x feeto's)

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

industry accepted approach that results in a cost per foot of $ 1.75.

DO YOU HAVE OTHER CONCERNS REGARDING MR CONROY'S 7,ERO.

INTERCEPT ANALYSES USED TO CLASSIFY DISTRIBUTION PLAI\T?

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 concem relates to the accuracy of the

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

365, Overhead Conductors, as shown in Conroy Exhibit C4. Mr. Conroy's database

indicates that the LGE/KU distibution systems are comprised of 97,432,621linear 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 extremely small and not typically utilized to carry current

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

than most residential service lines. I cannot be certain if such small wires are actuallv

$350.00
$2s0.00

$62,500.00
$r64.00
$s99.50

Capac8 (x)

2.00
4.00
6.00
8.00

10.00

Feet (n)

100

50
10,000

20
l0

v(nn)

35

35.3ss339
625

36.671515
31.464663

r(ttn)

3l
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installed within the Companies disfiibution 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 C4, consider his average

cost for small conductors. We see that his database utilizes an average cost of #1

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 2009 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 Database 97,430,621 4,699,122

ARE THERE ANY OTHER DET'ICIENCIES IN THE ZERO.INTERCEPT DATA

UTILIZED BY MR. CONROY?

Yes. When a zero-intercept or minimum-size study is performed 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 elechic distribution

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

modern single-family home service circuit panel.

#2
#l
v0
2t0
3t0

a.

A.
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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, three-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 ANY OTHER COMMENTS REGARDING ZERO-INTERCEPT

ANALYSES OX' LG&E'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) amlyses are exactly the

sarte 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 diflerent in the LG&E/KU 2008 rate case.

WIIAT ARE YOUR RECOMMENDATIONS CONCERNING THE

CLASSIFICATION OF DISTRIBUTION PLANT IN THIS CASE?

Based on my customer density/mix analysis of KU's distibution system, it is
entirely likely that all of KU's and LG&E's distribution system should be classified as

l00o/o demand-related. Furthermore, I completely disagree with the analyses performed

by Mr. Conroy. In this regard, I have conducted my CCOSS utilizing a l00Yo demand

classification of distribution plant. In this way, we can test and evaluate the sensitivtty of

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

WHAT ARE THE CCOSS RESULTS UTILIZING THE INDUSTRY ACCEPTEI)

BIP APPROACH TO ALLOCATE GENERATION PLANT AND ALSO

CLASSIX'IES DISTRIBUTION PLANT AS lOO% 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.

aa
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ROR At Current Rates
Watkins Conroy Average

ResultsClass CCOSS CCOSS

Residential s.tg% 3.59%
General Service ll.4g% 10.33o/oPS-Primary 9.25% 12.41%PS-Secondary g.l2% 10.60%TOD-Primary 2.65% 5.56%
TOD-Secondary 4.24% 7.17%
RTS-Transmission 4.09% 4.65%
Sp. Contact #l -0.49% 0.59%
Sp. Conffact #2 -0.99% 1.24%
Street Lighting t.3t% 9.72%
Lighting Energy I.SB% t}.4t%
Traffrc Signals 9.22% g.44%

Total 

- 

6.A% 6.A%

4.39o/o

r0.9t%
r0.83%
936%
4.tt%
s.7t%
4.37%
0.06%
0.13%
8.40%
7.00%
8.33%
6.t4%

As can be seen above, in a relative sense, my class rates of refurn 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 only real exceptions are the TOD-Secondary and Lighting Energy classes.

With regard to the TOD-secondary class, the ROR dispersion (4.24% vs.7.l7yo)is not
so great as to cause a major difference of opinion in terms of this classes, profitability.
With regard to Lighting Energy, there is a significant difference in achieved ROR's
(l'58o/o vs. l2.4lYo). However, because this rate is of an ancillary service nature; i.e.,
customers generally receive this service in conjunction with other rate schedules, and the
fact that the major reason for the vastly different ROR findings is due to differences in
the level of costs that are allocated based on customer counts, this wide disparity does not
cause significant concern. The details of my CCOSS are presented in my Schedule

GAW-5.
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a.

A.

ilI. ELECTRIC CLASS REVENUE INCREASE DISTRIBUTION

HOW DOES MR. CONROY PROPOSE TO ASSIGN LG&E's PROPOSEI)

OVERALL $61.8 MILLION INCREASE IN SALES REVENUE ACROSS RATE

CLASSES?

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:

LG&E Proposed Revenue Increases

Residential
General Service
PS-Primary
PS-Secondary
TOD-Primary
TOD-Secondary
RTS-Transmission
Lighting
Special Contracts

Total System

Percent
Class lncrease

Percent of
System Avg.

125%
74%
2%

73%
104%
95%

rt0%
73%

137%

8.600/o

s.09%
0.17%
5.02%
7.20%
6.52%
7.s4%
5.01%
9.44%
6.89% 100%

a. IS MR CONROY'S PROPOSED CLASS REVENUE DISTRIBUTION

REASONABLE?

In general, yes. My only exception is the PS-Primary class. While both Mr.

Conroy's and my CCOSS studies indicate that this class is achieving an ROR above the

system average ROR, Mr. Conroy proposes virtually no increase to this class. Given the

size and magnitude of LG&E's proposed increase, I recommend that the PS-Primary

class share somewhat in the overall increase. In this regard, I recommend that this class'

revenue should be increased at 50o/o of the system average percentage increase or 3.45o/o

at the Company's overall requested increase of 6.890/o. Furthermore, because of the

absolute size of the Residential class, I recommend that ttre additional revenue collected

from PS-Primary be credited to the Residential increase.
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I Q. SHOULD THE COMMISSION AUTHORIZE AN OVERALL INCREASE LESS

2 THAN THE 6.89% REQUESTED By LG&E, HOW SHOULD THE FINAL

3 INCREASE BE ASSIGNED TO INDIVIDUAL CLASSES?

4 A. I recommend that any reduction in the overall increase be scaled-back in

5 proportion to the Company's proposed class increases with the adjustnent to PS-Primary

6 noted above.

7

8 IV. NATURAL GAS CLASS COST OX'SERVICE

9

IO A. HAVE YOU EXAMINED MR CONROY'S NATURAL GAS CLASS COST OF

I1 SERVICE STTJDY?

12 A. Yes.

t3

14 A. WHAT METHODOLOGY DID MR CONROY USE FOR PURPOSES OX' HIS

15 NATURAL GAS CCOSS?

16 A. Mr. Conroy used what is known as the Peak Responsibility method to allocate

17 Mains costs. Furttrermore, Mr. Conroy separated LG&E's Mains into "high pressure"

18 and "low pressure" systems. Finally, Mr. Conroy classified both high pressure and lower

19 pressure Mains as partially customer-related and partially demand-related. In short, Mr.

20 Conroy has allocated Mains investnent costs based partially on customer counts and

2l partially on conffibutions to estimated design day demand.

22

23 A. DO YOU HAVE ANY MAJOR DISAGREEMENTS WITH MR CONROY'S

24 NATURAL GAS CCOSS?

25 A. Yes.

26

27 a. PLEASE OUTLTNE YOUR DTSAGREEMENTS.

28 A. I disagree with Mr. Conroy's use of the Peak Responsibility method to allocate

29 distribution Mains (low and high pressure).

30

3l a. PLEASE EXPLAIN PEAK RESPONSTBILITY METHOD.
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A. The Peak Responsibility method is similar in concept to the l-CP method

previously discussed for the electric industry. The major difference is that whereas the 1-

CP electric method is generally based on actual loads and demands, the Peak

Responsibility method is based on estimated loads at design day temperatures. In other

words, design day demands are not known historical loads, but rather estimated class

demands under the most exheme weather conditions.

IS THERE A METHOD THAT IS PREFERRED OVER THE PEAK
RESPONSIBILITY METHOD x'oR LG&E's NATURAL GAS OPERATIONS?

Yes. The Peak and Average method is far superior for LG&E's natural gas

operations.

PLEASE EXPLAIN WITY THE PEAK AI\D AVE,RAGE METHOD IS

PREFERRED.

There are several reasons why the Peak and Average Method is prefened and why

the Peak Responsibility method is not appropriate for LG&E. The first is the recognition

of how and why natural g{$ consumers are customers of LG&E. Customers connect to

LG&E's system in order to meet their natural gas needs tlroughout the year. Indeed, the

Company's Mains are utilized each and every day of the year and recognition of annual

usage (throughput) is a logical basis for cost assignment.

Another shortcoming of the Peak Responsibility method using design day demand

is that the "design day" is a moving target over time. That is, whereas natural gas Mains

are planned and installed to serve customers in excess of fifty years into the future, design

day demand (as used by Mr. Conroy) is a function of the mix of customers, usage per

customer, and number of customers today. In addition LG&E's commercial customers

have obviously changed over the last few decades. Yet, Mr. Conroy assumes the entire

Company system was optimally designed and installed to meet today's mix and level of
customers.

ARE THERE OTHER ASPECTS OF MR CONROY'S GAS CCOSS IN WHICH
YOU DISAGREE?

a.

A.

a.

A.

a.

37



I

2

J

4

5

6

7

8

9

l0

ll
t2

l3

t4

15

16

t7

l8

t9

20

2l

22

23

24

25

26

27

28

29

30

31

A. Yes. LG&E's largest natural gas investment relates to distibution mains. In this

regard, differences in the allocation of mains-related costs can have a profound impact on

calculated class rates of return. In stark conhast to prior LG&E gas CCOSSs, Mr.

Conroy has classified the majority of mains-related costs based on number of customers

in this case. Specifically, in this case, Mr. Conroy classifies low and medium pressure

mains as 66Yo customer-related and high pressure mains as 45Yo customer-related. This

compares to the Company's previous studies in which the vast majority of mains were

classified primary as demand-related. For example, in LG&E's last rate case, low

pressure mains were classified as 85.2% demand/l4.8olo customer while high pressure

mains were classified as 93.0% demand/7.0olo customer.

DID MR. CONROY EMPLOY THE SAME INAPPROPRIATE "WEIGHTING"
APPROACH FOR LG&E's cAS CLASSIX'ICATION AS HE DID FOR

ELECTRIC DISTRIBUTION PLAIIT CLASSIFICATIONS?

Yes.

A. WHAT IS YOUR RECOMMENDATION CONCERNING THE

CLASSIFICATION AND ALLOCATION OF LG&Ens NATURAL GAS

DISTRIBUTION MAINS?

Consistent with prior Company sponsored LG&E CCOSS studies in which the

vast preponderance of mains investrnent was classified as demand-related, I recommend

that distribution mains be classified as 100% demand-related. Furthermore, and in

support of my recommendation, it should be noted that LG&E's service area is such that

it is more urban/suburban than its elecffic operations and unlike electric operations in

which service must be provided along virtually all roadways, gas mains are only extended

and service is only provided to areas in which there are sufficient customer densities and

loads.

HAVE YOU CONDUCTED A CLASS COST OF SERVICE STUDY THAT

UTILIZES THE PEAK AND AVERAGE METHOD AI[I) CLASSIFIES

DISTRIBUTION MAINS AS lOO% DEMAND.RELATED?

a.

a.
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I A. Yes.

2

3 Q. PLEASE PRESENT THE RESULTS OF YOUR NATURAL GAS CCOSS.

4 A. Thc following is a sunmary of class rates of return at current rates utilizing my

5 recommended Peak and Average method to allocate distribution Mains. Also provided

6 are Mr. Conroy's results using his Peak Responsibility method.

7

8

9

10

lt
t2

l3

l4

15

RSG
CGS

ROR at Current Rates
OAG Conroy

Peak& Peak
Class Average Responsibility

5.77% 4.28%
5.83% 10.22%
5.t7% ts.gt%
1.67% 16.69%

12.07% 48.63%
14.45% 4t.30%

Totat Company 5.92% ,92%

IGS
AAGS
FT
SP

16 The details of my recommended natural gas CCOSS are provided in my Schedule GAW-

t7 6.

l8

19 V. NATURAL GAS CLASS REVENUE DISTRIBUTION

20

2l a. PLEASE DESCRIBE LG&E's PROPOSED DISTRIBUTION OX' ITS

22 REQUESTED OVERALL NATURAL GAS REVENUE INCREASE TO

23 INDIVIDUAL CUSTOMNR CLASSES.

24 A. LG&E witness Conroy presents the Company's proposed distibution of

25 requested $17.2 million revenue increase to customer classes. A summary of Mr.

26 Conroy's proposed natural gas revenue increase for each customer class is shown below.

27 Note, that the percentage increases reflect increases to Base (non-gas) rates.

28

29

30

3l
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Rate Class

Sales:

Residential (RGS)
Commercial (CGS)
Indushial (ICS)
As-Available (AAGS)

Transportation:
Firm Transportation (FT)

Special Contacts:
Intra-Company
Special Contracts

Total LG&E

Current
Base Rate
(Non-Gas)
Revenue
($ooo)

$88,402
$30,977
$1,758

$233

$5,002

$131,529

LG&E Proposed Natural

Amount Percent

$l1,950
$4,197

$238
$32

$333

$458
$4

817,203

13.5o/o

13.5o/o

13.5%
13.5%

6.s%

9.3%

t3.t%

vI.

a.

A.

ARE MR. CONROY'S PROPOSED NATURAL GAS CLASS REVENUE
INCREASES REASONABLE?

When all factors are considered, I do not object to Mr. Conroy,s class revenue
increases as his proposed class revenue increases reasonably reflect both his and mv
CCOSS findings.

DOES LG&E PROPOSE ANY SIGNIF'ICANT INCREASES TO ITS ELECTRIC
AND NATURAL GAS RESIDENTIAL CUSTOMER CHARGES?

Yes' LG&E proposes to significantly increase its Residential elecnic customer
charge from $8'50 to $13.00 per month. with regard to Residential natural gas rates, the
Company proposes to increase the customer charge from $12.50 to $15.50 per month.
These proposed increases to customer charges reflect a S3voincrease for electric and a
24Yo inuease for natural gas.

40
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3A.
4

5

6

MR WATKINS, HAVS yOU IDENTIFIED A COMMON OBJECTTVE IN

LG&E's RESIDENTIAL RATE DESIGN PROPOSALS?

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

LG&E's Residential rate design is to guarantee revenue collection and profitability

associated with fixed monthly customer charges.

WHY DOES LG&E DESIRE MORE RESIDENTIAL REVf,NUE FROM

CUSTOMER CHARGES?

Fixed monthly customer charges represent guaranteed revenue to LG&E. This

guarantee of revenue obviously reduces the risk of LG&E's operations and provides

much more assurances of net income available to shareholders.

OTHER THAI\ DECOUPLING THE LINK BETWEEN PROF'ITABILITY AND

voLuMETRIC SALES, DOES MR. CONROY PROVIDE OTHER

JUSTIF'ICATIONS FOR HIS PROPOSAL TO COLLECT SUBSTANTIALLY

MORE OX' ITS RESIDENTIAL RATE REVENUES F'ROM FIXED MONTHLY

CHARGES?

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

in providing electric and natural gas service, prices (rate design) should reflect the

Company's relationship between fixed and variable costs.

DOES LG&E's PROPOSAL TO COLLECT A SUBSTAIITIAL PORTION OF ITS

ELECTRIC AND NATURAL GAS MARGIN REVENUE X'ROM FIXEI)

MONTHLY CHARGES COMPORT WITH THE ECONOMIC THEORY OX'

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

7

8

9
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a.

A.

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 STRUCTURED

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

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

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

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

a. PLEASE EXPLAIN HOW THIS THEORY OF COMPETITM PRICING

SHOULD BE APPLIED TO REGULATED PUBLIC UTILITIES, SUCH AS

LG&8.

Due to LG&E's invesfrnent 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

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 yeaxs. As an illustration, consider utility industry pricing in its

James C. Bonbright, et al Principles of Public Utility Rates at l4l Qd ed. 1988).
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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, virtuatly every capital intensive industry is faced with a high

percentage of fixed costs in the short-run. This includes the manufacturing and

transportation industries. Prices for competitive products and services in these industries

are invariably established on a volumetric basis, including those t}rat were once

regulated; e.g., motor hansportation, airline tavel, and rail service.

Accordingly, the position of Mr. Conroy that LG&E'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 LG&E's products and services pay more than customers who

use less of these products and services.

DOES LG&E,s PROPOSAL TO COLLECT A SUBSTAI\ITIALLY GREATER

PORTION OF ITS RESIDENTIAL REVENUES AI\D FROM 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 entitled Principles of

Public Utiliff 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, tlree receive
closest consideration: a uniform charge per customer; a uniform charge
per unit of energy (kilowatt-hour); and a uniform charge per unit of the
customer's manimum monthly kilowatt demand.

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

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 electic competition for electic generation services exists in several

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

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

apples-to-apples comparison with the bundled services provided by LG&E.

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

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

electricity provider for all bundled electric services including generation, transmission,

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

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

free to set their own prices and pricing structure.

HOW ARE COMPETITIVE RESIDENTIAL ELECTRIC RATES STRUCTUREI)

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

following is a summary of the current rate structures regarding customer charges for the

28 providers that offer competitive Residential electric service in Texas:

Number Percentage
Of Providers Of Providers

Fixed charge waived with usage threshold

Traditional fixed monthly customer charge

Total

75o/o
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Of the 7 providers that utilize a taditional fixed monthly customer charge, the

average customer charge is $6.94 per month. Regarding the 2l 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-7.

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

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

minimum level of consumption (KWH) is achieved.e

When prices for a service similar to LG&E'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 volumetric pricing, and not fixed charge pricing.

HAS MR. CONROY CONDUCTED ANI ANALYSN OF COSTS THAT HE

CONTEI\DS SHOTJLD BE CONSIDERED IN DEVELOPING TIIE

RESIDENTIAL CUSTOMER CHARGE FOR ELECTRIC SERVICE?

Yes.

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

No.

PLEASE EXPLAIN.

Mr. Conroy estimates LG&E's monthly electric Residential customer "cost" to be

$18.12 and the corresponding natural gas cost to be $19.43. However, Mr. Conroy's

analysis includes a significant level of distribution, adminishative, general, and other

overhead costs. Electric utilities are in the business of providing electic energy to

customers. Administative, 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 volumetic basis). That is, these costs are incurred in the provision of

e As indicated in the notes to Exhibit No. GAW-7 customer charges are waived with minimum monthly
ruiages ranging from of 500 KWH to 2,000 KWH.
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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 pricrng structures in competitive markets are

predominately volumetrically priced. This volumetic pricing recovers all of a businessos

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

NOTWITHSTANDING THE EFX'ICIENCY 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 REGULATEI)

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. ln my opinion, this is a critical consideration in

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

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

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

consumers simply because of its market power.

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

CONSIDERED IN DETERMINING LG&E's RESIDENTIAL CUSTOMER

CHARGES FOR ELECTRIC AI\D NATURAL GAS SERVICE?

Yes. As I discussed earlier, there is no doubt that the majority of LG&E's non-

fuel or non-gas costs are fixed in the short-run and that efficient, competitive pricing

dictates volumefiic pricing. However, taditional ratemaking has recognized a minimum
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A.

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 LG&E which is presented in my Schedules GAW-8

(Electric) and GAW-9 (Gas). These studies indicate a monthly LG&E customer cost of

$3.23 per month for electric service and $8.10 for natural gas service.

WHAT ARE YOUR RECOMMENDATIONS REGARDING LG&E's

RESIDENTIAL CUSTOMER CHARGES?

Although my customer cost analyses indicate that reductions to LG&E's electic

and natural gas customer charges are warranted, in the interest of gradualism and rate

continuity I recommend that LG&E's current Residential electric and natural gas

customer charges be maintained at the current levels of $8.50/mth for electric service and

$12.50/mth for natural gas service.

ARE YOU AWARE THAT THE COMPANY HAS REQUESTED A GAS LINE

TRACKER AND A CERTIX'ICATE OF PUBLIC COIIVENIENCE AND

NECESSITY FOR ITS PROPOSED GAS LINE PROGRAM?

Yes.

WHAT IS YOUR POSITION ON THE REQTIESTS?

I have no position at this time. However, I have been advised by the OAG that he

may have concems with the company's requests.

DOES THIS COMPLETE YOUR TESTIMONY?

Yes.

a.

A.

a.
A.

a.
A.
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BACKGROUND & EXPENENCE PROFILE

GLENN A. WATKINS
VICE PRESIDENT/SENIOR ECONOMIST

TECHNICAL ASSOCIATES, INC.

EDUCATION

1982 - 1988
1980 - 1982
1976 - 1980

POSITIONS

M.B.A., Virginia Commonwealth University, Richmond, Virginia

8.S., Economics; Virginia Commonwealth University

A.A., Economici; niitrard Bland College of The College of William and Mary'

Petersburg, Virginia

lul. i995-Itesent Vice President/Senior Economist, Technical Associates, lnc.

Mar. 1993-1995 Vice Presidenvsenior Economist, c. w. Amos of virginia
Apr. 1990-Mar. 1993 PrincipaVsenior Economist, Technical Associates, Inc.

nirg. 1987-Apr. 1990 StaffEconomis! Technical Associates,Inc., Richmond, Virginia

feU. tg37-eug. 1987 Economis! Old Dominion Electic Cooperative, Richmond, Virginia

May 1984-Jan. 198? StaffEconomist, Technical Associates, Inc'

Mai 1982-May 1984 Economic Analyst, Technical Associates, Inc'

Sep. 1980-May 1982 Research Assistant, Technical Associates, Inc.

EXPERIENCE

Public Utilitv Requlation

A. Costing Studies - Conducted, and presonted as expert testimony, numerous embedded and

marginal cost oiservice studies. Cost studies have been conducted for electic, gas, telecommuni-

cations, water, and wast€water utilities. Analyses and issues have included the evaluation and

development of altemative cost allocation methods with particular emphasis on ratemaking

implications of distribution plant classification and capacity cost allocation methodologies'

Distibution plant classifications have been conducted using the minimum system and zero-

intercept methods. Capacity cost allocations have been evaluaied using virtually every recognized

method of allocating'demand related costs (e.g., single and multiple coincident peaks, non'

coincident peaks, probability ofloss ofload, auerage and excess, and peak and average)'

gmUeOded and marginal cost studi;s havibeen analpdwith respect to the seasonal and

diurnal distribution of system enerry and demand costs, as well as cost effective approaches to

incorporating energJ and demand losses for rate design purposes' Economic dispatch models

have been evaluatJi to determine long range capacity-requiriments as well as system marginal

energy costs for ratemaking purposes'

B. Rate Design Studies - Analyzed, desigred and provided. expert testimony relating to rate

sfiuctures for att retait rate classes, empl6ying embedded and marginal cost-studies' These rate

structwes have included flat rates, Oecfinin! Ufict rates, inverted block rates, hours use of demand

blocking, lighting rates, and intinuptiUie-rates. Economic development ard spgal industial

rates have Ueen f,evetoped in recogrition of the competitive environment for specific customers'

Assessed alternative time differentiated rates with diurnal and seasonal pricing tmg{9t'- Applied

Ramsey llnversi Elasticiry) Pricing to marginal costs in order to adjust for embedded revenue

requirement constraints.
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Forecastine 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 elecfric
plant operating characteristics for the determination of the most efficient dispatch of generating

units on a system-wide basis. Factors analyzed include system load requirements, unit generating

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

and energy costs, and short term power interchange agreements.

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

proper capital stuctures for ratemaking purposes, for electric, gas, telephone, water, and
wastewater utilities. Costs of capital have been applied to bottt actual and hypothetical capital

structures. Cost of equity studies have employed comparable eamings, DCF, and CAPM analyses'

Econometric analyses of adjustments required to electric utilities cost of equity due to the 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 Resulation

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

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

utilizing tle "Williams" (FERC 154-8) methodology. Performed alternative tariff desigts, 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.

uI. Insurance Studies

Conducted and presented expert testimony relating to market stucture, perforrnance, 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 Equity

by line - by state using the NAIC methodology, and comparison of individual insurance company

performance vis a vis industry Country-Wide performance.

Conducted and presented expert testimony relating to 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 stucture, cost of capital.

Other insuranc! studies have included testimony before the Virginia Legislature

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

and pricCsresultingfrom proposed insurance company mergers, maximum and minimum expense

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

investigation of the reasonableness ofNCCI's administrative assigred risk plan and pool expenses.

IV. Anti-Trust and Commercial Business Damase Litieation

c.

E.

A.

B.

Analyses of alleged claims of at0empts to monopolize, predatory pttginq' unfair trade

practices and economic losses. Assignmenb have involved definitions of relevant market
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areas(geographic and produet) and performance 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 performance; and business valuations'

MEMBERSHIPS AND CERTIFICATIONS

Member, Association of Energr Engineers (1998)

Certified Rate of Return Analys! 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 Societv
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fV. Tnn Cq$,T$. qp Drsrnrrurlon Snnyrcus

A fi$t questiotr t'o be answered when dasigning rates is what does it cost to provide the service?
What arethe causes and magnitrdes of the rebvant cosfs? It s helpfulto obserra that the msts
recoveredby dishbutiorlerrel rateshavehi$oricallyextended farbepnd the dbtibution system
Are therc other costs, rpt directly rehted to distrjbution selbes, that dbtrihrtion rates are
expected to recovet? What folhw here are an overvie\il of utilily costing methodologies and a
discussion of some practical considerations to keep in mind when determining rate structures.

A. Utilitv Plant Costing,Mqlhods

Utilities and regulatory commissions use a variety of methods for determining and allocating cost
responsibility afirong custome$ and customer classes. There are two genaal tlpes of cost study,
embedded and marginal. Embedded, or fully distibuted, see}s to identify and assign the
histonical, or accounting, costs that make up a utility s revenue requiremenl Marginal, as the
name conmtes, aims at determining the drange in total costs imposed on the sptem by a change
in output (whether measured bykilowatt-hour, kilowatl customer, customer group, or other
rebvant cost driver). Eadt comrissbn around the oountry uses these studies in its own way to
inform the rate designprocess; in the en{ mo$ commissions rdy on ernbedded cost studies for
ultimate allocations arrl price lerels, constrained as they are bya legal requiremed to.set rates
that offtr the pndent utility a reasonable opportunity to €arn a frir rate of refurn on its assets
used in service to publb.st The allocations, however, are often stnrctur€d to reflect at least
relative differences in the rmrginal costs of providing a company s various services.

1. Cost CaRsation

There is broad agreemnt in the literatue that dishibution invesheff is causally rehted to peak
demand. Nunrbers of customers on the s)6tern 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 In addition,
not all jurisdictions employ the same me&ods for analyzing the various cost components, and
there is of course a wiCe range of vbws on their natre marginal, embedded, fixed, variabb,
joint, common,3a etc. and thus on how they should be recovered in rates.

33. NARUC,p.32.
34. Thecosisofmultipleprodpsorservicessuppliedbyftesa*eplantorprocessareeiften common or

joint. Common are tbose that generally do nd varywith dranges in ouput. The classb example is the
president s desh which is needed torun the firm as a vhole brt is incremental to th6 prcrisim of no particular
good a service. Ancther example is that ofan airline flight, the majority dwhosecosts are inqrred in a single

lrrnp and do not vary with the number of p4ssengers canied. Put another way, common costs are those for which
the unit ofproduction (the single flight), which is thc basis of cct inctrrence, is larger than the unit of sale (a

(continued...)
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Numbers of qstomers, usags, and demmd, howenrer, are onlypart of the $ory, Other frctors
also play an important role: geography (particularly population density), system design (e.g.,
aerial wrsus underground [nes), ard ttre utility s busines practices (for exanpb, th&xient of
expenditures onbilling, answering cu$omers que$ioas/couplaints, etc). The inrylbatbns of
such factors on nate design is unclear, howerrer: one can charge br servicc on tle basis of
numbers of customers, usage, and demand, but not on the basis of other zuch factors.35

2. Er-bedded Costs

a. Cqst Classifcation: Custor4grs. Denand. and Energy

Traditionally, customer costs are those that are seen to vary with the number of customers on the
sJNstem service drops (the line from the distibution radial to the home or business), met€rs, and
billing and collection Some utilities ard jurisdidions also include some portion ofthe primary
and secondary dbtribution plant (poles, wires, and trans&rmers) in these costs, on the ground that
they also are drive,n more by nnmbers of cusitomers than by demand or e,nergy. Similar-reasoning
leads to the designation of the costs of customer servbe and customer premb"r equipmnt as
custouer-related. But, since the qystem and its corryonents re sbed to serve a marimumlerel of
anticipated demand, the notion that there are any customer costs (aside fromperhaps metering
and billing) that are not more properly categorized as demand can be challenged (sie Subsections
3 and 4, below).

Utilities clasi$significad portions of their embedded distribnrtion inrrcstuent as demand-related,
reasning tbat it is designed and instaled to serve a cusomer or group of customss amording to
iheircontibutiontosomepeakload(system,substation,etc). Substationsareatypicalexarnple
of such costs, but so too may be a significant portion of the wires and related ftcilities, since they
are sized, at least io pott, to serve a peak demard.

There are a ntmher of nptho& br difftremi6ing bdwem tlre customer and demand components
of embedded distribution plant. The most commoa rethod used is the basic cu$omer metho4
whichclassifies all poles, wire$, and tansbrmers as demand-related and meters, reter-reading,
and billing as customer-related. Tlt's general approach is used in more thm thirty states. A

34. (...continued)
single ticket to a single passenga). Kahn, Vol. l, p. 77 . If srvices poduced in cqnmon can be produed in
varying prqortbns, it may then be pmsiHe to identifu separale marginal poducion osb fq' each.

Products that are prodrced in fxed proportions (e.g., cotton fiber and cottouseed oil, beef and hides,
muttcoandwol)recharactaizedbyjobtccts. Forthataspctoftheirpoducionproccrsthatisi)int,th€
producte have no sparatelyidentifisle marginal osts. .1d., p. ?9. See also Bonbright, pp. 355-360.

35. Thce dher oostfactors caa hatt hugeeftctson prias, Three dishihrtio utilities in tie Arnerican surth,
owned bythe same holding company and using the same costing methodolory, recartly proposed new mdering,
cusbm€r service ratos, and ddivcry rabs. the rates, desigued as a ombinatim ofmonthly po-customfi and pe-
kw of peak demand charges, vary fom company to c(mpany by ratios ranging frorn L25 to I.9.
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vgtation is to teatpoles, wireg and hansformers as energy-related driven @ kihwatt-hour
sales but, tbough it has obvious appeal, only a small number ofjurisdictions iave gone this
route.

Two other approacbes sornetirnes used are the minirnrm sbe and zero-itrercept methods
The mininum size method operates, as its name implbs, on the assumption thai there is a
minimum-size disnibution system capable of serving customers minimfit requirements. The
costs of this hypothetical syttem are, so the argument goes, driven not by cusiome, der111nd but
rather by numbers of customers, and therebre they are considered cu$omer costs. The demand-
related cost portion tben is the difftrence between total distribution inve$rnent ard the customer-
related costs. The zero-intercept approach is a variation on the minimumsize. Here the idea
is-to identiff hat portion of plant ftat is necessary to give customers access but which is incapable
of serving any level of denrand. The logic is flrat the costs of ttris system, because it can serve no
demand and thus is not demand-related, are necessardy cu$omer-related.36 However, the
disinction between customer ard dem.nd costs b noialways clear, insofir as the rumber of
custolprs on a slntem (or partbuhr area of a system) will hare irqpacts on the total demard on
the qntem" to the extent that their demand is coincident with the relwant peak (rystern, areal,
substatbn, etc.).

Any approach to classifoing costs has virtuEs and vices. The first potential pifil lies in tbe

lssumptions, enplicit and implicit, lhat a rnethod is buiit upon In the basic cus'tomer method, it is
the a prtort clresiflpatbn of expenditures (whbh rmy or may nDt be reasonabh). In the case of
fte minimr:m-size and zero-intercept methods, the thrcsholdassumption is that trcre is some
portion ofthe system whosecosts re umelated to &mmd (orto energyfor tlnt matter). From
one perspective, this notion has a certain intuitive appeal ttrese are the lowest costs that must
be inorred before anyor some minimalamount of power can be defivered but from another
viewpoid it seems absud, since in the absence of any dernnd no such system would be tuilt at
all. [doreorrcr, f.rffi in coryetitirc markets do mt indee4 cannot price their prod1cts
accordiB to sud nrethods theyrecorrcr their costs though the sale of goo& and-services, not
merely bycharging for the abilify to consurre, or acces$

other assumptions are of a more technical nature. what constituies the minimum system?
What are the proper t5pes of equipmeut to be modeled? What cost data are applicabie (historical,
current instalhtions, etc.)? Doesn t the minimum system in fact include demand costs, since such
a sle$em cen serve some amormt of demand? lbe zero-inbrcept method att€rnpts to model a
system that has no demand-serving capability whaboever, but what remains is not necessarily a
systffr whose costs are driven anymore by the nrmber of customers thm it is by geographical
consilerations, whose causative propertbs are reither squarely demand- nor customer-related.
Does rse ofan abstract minimum systemplace a diryroportbnate shre of the cost burden on

I
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36. It is called zers'intercept beoause it relates installed cost io cuneut carrying capacity or demand rating,
crea{ingl a currrc. fr variors sizes d the equ{rment involved, using regressio tcdrniquc, and extend[ing] fte
ctxve to a no-load intercept. NARUC, p. 92,
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c€rtaincustome$l or classes, in certain cas€s evenresuhing in doubb-countbg? Tbe answers
chosen to these and other questions will bve irpacts upon the respective assbnments Oytype
and customer class) of costs.3?

Historbally, the hve$ment decisbns of systemplamers in vertbally-integrated utilities were
constrained bythe least total cost objective: sirryly, that they would make thd combirntion of
imrestmeffs thaf were o<pected, given tbir assessrnents of rbk, to meet eryected demnd for
service over some reasonable plnnnurg horizon Given the inability to store electricity and the
typical obligation to serve all customers on demand,a utility was required to have sufficient
capacrty available to meet peak demand. And, if its only obligation were to meet peak demand,
then it would installonly the most inexpensive capacrty. However, it had also to serve energy
needs at other timeso and it is a general characteristic of elechic generation technology that as

capaclty costs decrease rariabb operating costs increase. There fu, therefore, a trade-offbetween
capacity and energy costs that systemplannar considered whenbuiHing (or purchasing) new
capaciry if they hopod to minimbe total costs. Put another way, signifrcad portions of
generating capacity were purchased not to meet demand, but to serve energ5r, when the fuel cost
savings that themore eryensive pneration wouldproduce were greater thar the additbnalcosts
of that capacity, These incremental capacrty costs were ttrerebre correctly viewed as €nergy
costs,

A similar kbd of analysis can inform the design of distribution slsterns, as it also does
hansmision. The question b whether there is some amount of capacity in excess of the minirnrm
needed to meet peak demard Sat can cost-effectively bo installd. The additional capacity
larger substations, conductors, tansformers willreduce energy bsses; ifthe cost of e,lrergy
saved is greater than that of tlre additional capacity, then the invesfnent will be cost-effestive and
should be made.38 For the purposes ofcost amlysis and rate &sign, these kinds of digritntion
investuents are rightS teated ixi energy-rehied.3e

b. Cost A-llocdion

As a generalmatter, dbtribution frcitties are desiped and opaated to serve localized area bads.
Substations are designed to meet the maximum expected load of the distribution feeders radiating
fromthem. The feeders are designed to meet at least the maximum epected bads at the prinary

37. Sterzingcr, Geuge, Thc Custqner Charge and Pr$lems dDouble Albcaticn of Cmts, Public Utilities
Fortnightly, July 2, 1981, p.3l; see also Bonbrighg p.347-348.

3 8. Lcses mry with the square d the lod. We aote also that there is srne minimum amornt of lcsses lhat
cannot bcavoided, and that con&rtors mu$ be sbed sudl that the losss can be abscrbed uirile still metiag peak
load. To this degree, losses impose a capacity, rather than energy, ost

39, An unhappy consequeiloe dseparating distributicr and hansmission planning ftom that of ge,nention in
restructured markets is the poturtial loss ofthis capacity-versus-energy consideration when making new
invectn€tlt. Cctainly, witrout smesortofreguhtoryor lqgislativorequirement, wires-orly ompanies hwe no
geueration cost-savings motive to guide their planning decisions.
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and secondary service levels. (As noted above, some investnent in disbibution capacity may be
se€n as reducing en€,r5f losses rather than serving peak demand.) For costing purposes it is the
relevant subsptem s (substdio4 feeder, etc.?) peakthat mtterq but tbese peaksmayor may not
be coincident with each other or withthe orerall system s peak. There cm be significant variation
amongthem. C.onsequatly, one practbe is to alhcate the costs ofsubstatbns andprimary
feeders (whbh usually enj,cy relatirely high load factors) to customer class non-coincftlent peaks
and to allocate secondary feeders and [ne transftrmers (with hwer load factors) io the indivitual
custom€r s maximum dernand.ao In addition, costs are allocated according to volage leve\
custome$ takiry servbe at higher bvels are qpical$ not asigrrcd anyof the costs of the bwer-
voltage qystemsthat do not sene thm. Costs are then allocated arnong customer rate groups (or
cicses) whbh requires, mong otherthingg informationandju@ments about coincllence of
demand when customers of differed classes sbare facifities, as b often the case.

3. MareinalQgsts

For the reasons stated earlier, it is the long-run marginal cost that is most relevaat to designing
rates It cm be described as the cost of that l*py, geographically dispased set of inve$m€nts
that a utility must make if demand continues to grow after thJ disribution sysbm has initially
bea built out.

a Dg-mand and Energ.v

As already noted, the &ivers of disxibution costs are typically seen to be peak dmmd (itself
driven byboth customer demand and numbers of customers) and energy needsjr For the
purposes of marginal cost anaSsig it b abo necessary to identify investmats that ane not made to
serrc increrrentai denarYls, hrt are made fir sone other purpose reliatifity, repbcenrcnt of
existing sletems, etc. The costs of these investnents are general$ not included in marginal cost
calculations,althougfu, incertaincases,theremaybe legitirrab argunenb to fte contary.a2

40. Class non-coincident poak may notbe the best meosure of cost causation, shce much of the system serves a
varietyof astomer classes. Chernick, hal,From Hae to Efiiciercy: SecuringDemand-Mstagement Reources,
Vol ' 5 , I 998 , p. 8l . Ideally, the obj ct is to dcign raes thd rcflect the oosb ofcu$omers conributions to the
relevant peak.

4 I . It is uorth noting that, in the short run, distrihrtion ccts vary more clcely with numbers of orstomcs than
with load (except in capacity-constained areas), For rate d*igo, wilh its focrs on the long run, this ftct n eed not
be a disbacticn. It does, houev€r, have implications for sdting rwenue requirements. We address this qrestion in
Chapbr V, below.

42' For instance, at fte time thstatr investmmt to replace aristing ftcilities (whose loads, let us say, are not
expected to change over some octended period) is being conbmplate4 there are cosb frat can potentialty be
avoided' [r the exteme, r€plac@etrt would be unesessaryif all custcmerr senredby the flcility urre to decide to
go offgrid. Other, morelikdy alternatives inrolw cmbirations ofend-rre ffrienoy, distritutedgileratio,
and smaller, morc efficient distdbution technologies. On.these basas, tlre marginal or, more reasonably, the larger

{continued.,.)
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Many of the same cost classification and asstnment questions that pervade embedded cost
analyses also recur in marginal cost studies, athough their answers bave different anaVtical
effocts. ll&ereas an enbedded co$ study $rives to identify and assign total bi*orical costs to
classes of service (on the basis of any of a number ofprinciples, includiug cost causation and
fairness), a marginal cost analpis aims to determine the cost consequencis of chaqges in output
and thus the ralue ofresqrrces tha must beused to serve increrrpntal demand. Thuefore, oosts
that are rrnafftcted bychanges in output (whbh depribes all comon and manyllint costs) are
excluded from the costs under examination.a3

The study period for a marginal cost analysis is forward-looking and should be of sufficient
duration to assure that all incrementaldemand b related to the invesfunts forecast to serve that
demand: a mismatch of timilng and investnent could resut in sipifrantly over- or understated
costs. Those incremental costs are then discounted to their present value and annualized over the
planning horircn. This has the ef&ct of supothing out t&e lunpiness of investment in rebtion
to changes in dernand.aa This analysis relate.s changes in total costs to changes in demand
(aggregating demand increases caused by the addition of customers with those caused by
inqeases in dernand per ontomer)-{s Since new customers create additional derr,and" this
approach is not unreasonable.

Even so, sorre jrrisdictions consider certain co$s customer-related and treat them separdely for
the purpose of margirnl cost anal;ris. Customer premises equipment that which is dedicated
specifically to indivllual customers and unrelated to variations in demad (meters and perhaps
servbe drops) are probablythe only dbtibution costs that canbe directlyassigned to cu$omers
(except in the cases of customers who have additional facitties transformersn wires, even

42. (...continued)
incremental cosh of distrihttion can be calculated. Ifreplacement ofthe particular component of the sptem is
forecast for sometime in the future, then ib upected fifi:re costs would neod to be discountcd apprqpriately to
yield a prcent-value incremental cost.

43' Becarxe marginal cost is defined as the change in total cost arising fiorn a change in output, all cosb are,
sbictly speaking, included in the analyris. Itjrsthappens drat most are netted ou! to reveal those thatare caused
by the drange in output. As a practical matter, howevc, an analyst may simplyidentiSthe costs tlat rary with
outtrlt and q,chde the rest. It is this recmd approch, howcwr, tbatraises d$ates about tre natrre ofco$s and
uhefterlheyshurldbe included in trematysis. Arelheyjoint orcommon? Ilotheyvarywithdmand,strgf,
customers, cr not at all? Resdving the issuesusually requires large doses oflrdgment.

44' An altemative approach is to caloulate the cost (savhgs) of advancing (deferring) by one year tre planned
sfream of itrvecunents 0o med the increment (decrement) in demand. This approach yiel& a cost that is qual to
the valuc of the marginal invesbn€nts for one year (which is the sarne as the economic carrying charge on ftose
i'nv€stm€n b). This meftod is often used for enamplg o dercrmine an anuual co€t p€r kW of genaeing capacity.

45. For sizing much of the dishibutim systern, demand is the critical facta. One customer contributing six
kilowats to peak demand has the same impact as two each contributing three kilowatts.
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substatbns, dedbated sohlyto their reeds).a6 Some jurisdictions abo consider other facilitbs
([ine tansformerso secondary level conductors) in some rneasrre customer-related, but, to the

that they are jointly-used to serve more thaa one customer, it may'be diffrcult to establish
that the addition or loss of any one clntomer will affict the costs of those facilities.a? In aoy
everrt if some costs are deemed marginal customer costs (which means that ftey are avoidable
only at the time of hook-up), it by no means follows that they should be recovered in recurring
monthly fxed Ges (see Section V.A.5., below).

Other approaches sometirres used to resolve the cost-causation question are the minimum
system and zero intercept methods. Here, instead of using einbedded cost data, the
disfibutbn system b modeled to determine the cost (in current dollars) of a hypothetical system
that could serve all customers minimum demand or (in the case of zero-inercep) that muld
provide voltage but not powa.as This cost would be deered customer-relateO ana separated
ftom fte total incremental cost prwiously determined, to identi$ fte demand (or, rnorl prop€rl%
the denand- and erergy-related) portion For tbe reasons stated earlier, we r:halbnge the widom
of these approaches.ae

Other methodobgical difficuhiesmayalo arise. By defliritio4 joint and conmon costs re not
margiml, but occasionally theycreep into the analysis, when" for exaryle, they nake use of what
are in efftrt average,notmarginal, inveshenb and expenditures.50 And, as with embedded
costs, marginalcosts are typically broken out by cusomer class. Here, again, ttre analpis requires

46. Aftc the mder, the cusoma service drop is tpically sen as the least dqand-rdated conponeat ofthe
s]6tem: it is sized to qceed anyreali*ic marimum &mand that the con$mer might impose and ii will ta* a very
long time' Horrever, although it is tnre that no investnsrt would bemade unless a customer q/€re present, it is
also tnre that the amount of the initial invesnnent ilcreases as the customs s forecasted. load increases. Thus,
customer ioveshtenb can be seerr as deinand-related, as caD investnents farther up the system fransformers,
wires, and substetions whose sizing dqends on expected peak demand. Bouford, James D., Strndatdized
Componant Method br the Dderminatiom of Marginal and Aroided lhmand Co$ at the Distibution level,
Central Maine Power Company, (unpublished and undated), pp. 34.

47. NARUC,p.136.
48' A handbookpublished @ the Natimal Economic Reearch Associates (NERA) which is often cited in

supportof the minimum syslem distribution cost classification, states that only the laba costs necqssaryto put
tgsether a minimum system and no cmductor and fiansfrrmer cets are custcner-related. NERA, HowTo
Quantify Marginal Costs: Topic 4, (prepared for the Electric Urility Rate &sign Shrdy, March 10, 1977),pp.76.

49' California, for instance, has rejected the minimum system aplroach to marginal cosb, favoring inst€ad a
me&odwhichuses theweightedave'rage of thecossofcontinuingbse,rveexisting custom€rsandthe **reof
initiating service to new customers.

50. Seq e.g., NARUC, p. 127, whieh aotes that, because calculating margiual distribution and custsner costs
can be difficult it is still common for analysts to us€ some variation of apojected embedded methodologr for
these elements, rather than a strictlymarginal approa&. This tack isjustifed bythe sweeping asswnption that
projected enrbeddcd disuibution costs are a reasonable approximation of marginal costs. The assumption is,
however, contestable. FERC accounting requiremeuts, which form thc basis of most embedderl cost analyses,
include in distributicr ceriain, and often subtantial, adminisradve and general (A&G)costs (Accounts 920to
935). A&G is not caused by the provision of disribution service.
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reasonable assessm€rts of the ooincilence ofdemmd, wh€n custoaers of different chsses share
facifties.

Another dimension ofcost, and perhaps most revealing, is the geographfo. There are several
aqpects to il First are the topographical and nrteorological characterisics of the ax€a over whbh
tlre distribution system is laid. Elevations, plant life, weather, soil conditions, and so on all have
efftcts oncosts. So too demography, u/hbh is capured partly by denand and nur$ers of
customers, but also afBcting costs is the dereity of cu$omers in anarea (sometimes expressed as
custom€rs pef mile). These infhrences combine in asorted wap, wfth themselves but also with
changes in load and rates of inveshne,n! to produce variations in cosB from one area ofthe
distnbution system to another. It is not unusual to see marginal distibutioa costs varying greatly
from one place to anothr, even when the disancm between the different areas is compmatively
shot. Table 1 de*ribesthe sigrifrant variatiom in co$s fur incremental disributbn inrrcstments
in a large mid-westem utitity.

Table I
Diffirertiating narginal costs along these lines wilt tell a utiliry where iuveshnent (whether h new
faciftbs, end-use efniency, or dbhibuted generatbn) i.s needed andwhm the minimrm lalue of
ftat investurent is. Whether for ratomaking puposes this information is usefirl should
distribution rates be geographically deaveraged ? is a tougher que stion We hke it rry in
Chapter Y, below.

51. Thisisestfunatedloadfactorfortheincrementaldistibutioninvestmentalongnotfortheentiredistibution
system altogether. Incrernental invesuneDt to meet peak needs tlpically manifests low load factors; Z}Tois a
conservatively hi gh estimate.

,i

i

,'i

Average
System

Marginal
Costs per kW

Area Specific
Higb-Low

Marginal
Costs per kW

Annual Cost

@ l5o/o

Capital Cost
Recovery

Factor

Average
Marginal
Costs per

kwh@20%
Load Factoft

Hish
Marginal
Costs per

kwh@2a%
Load Factor

Transmission $230 NA $34 $0.02 s0.04

Di$ribution
Lines

$960 $1,575 - 0 $140 $0.08 $0.135

Distribution
Transfrrmers

$60 $300 - 0 s9 s0.001s $0.025

Total $1,250 $1,875 - 0 $183 $.1015 $0.20
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The occasionally techical and arcane rnatters taken up in embedded and urarginal cost studies
are, of course, inrportant, but it is perhrys more irryortant to bear in nind that, inrate design
cases, what is fi,rndammblly at iszue is who should bear what reveuue responsibilities. ln the
interplay betwoen cost allocation and rate strucfiu€s, the debate over moo"y is played out. First is
the Erestiou of what costs willbe categorized as distribution, as opposed tL trmsmision or
generation inthe case of verticah integrated utilitbs, or perhaps competiti'rc services in other
il}starces. Thb is no small matter, since signiflcad portbns of a frm s jois and corrrmon costs
(typically, administative and genera! are often atfiibuted to the distribution business, even
thougb there is no causal relationship between them Then there is the designatioo oi" cost as
eiths custotner or demand, which wilt affect both how costs axe diwied up 

"moog 
classes and

who within each class will pay the,m (d.e., both inter, and intra-class allocations). Whih there is a
touch of cynicim in the observation tbat there is no shortage of academic argumenb to justi$
particular outcomes, it is nevertheiess lrgely tue. Always be aware of the revenue effects of a
particular rate struchrre. Who benefits, who loses? Fixed prbes, because theyrecover revenues
by customer rather than by usage, invariably shift a larger proportion of the system s costs to the
lower-volume consumers (resi.dential md small business). Tbi positions that interested parties
take with respect to rate design should, in part, be consid.ered in tgtrt of their impacts on class
revenue bur&ns and on the profitability of the utility. tlere the adrmnition to be practbal cannot
be sfressed enough. Seemingly mali changes in a rate desrgn can have very significant
con$equences for different customers.52

52. Consider the frllowing example (the hypo&etical rates coyer disbibution srvices only). A resi&utial
customer using 500 kVy'h per month and paying $0.05 per delivered kWh and a monthly curto-er charge of $5.00
sces a mmthly bill of$30. If rates upre revised so that residential orstomers paid a fixed charge of$20 per month
plus $0.02 cens per kWh, a cusbmer using 500 kWh wqrld receire the same totnl bill of $30. For this cusromer,
tfte rateredesign is revenue natral. Horewq br a qrstqner using 300 kWh/marth, the nnntllybiltunder tre
orighal rate structure is $20 and under the new rates, is $26 a 30% increase, ei,en though there is no change in
usage For a custom€r using 700 kl[h/nomth, the aiginat bill is $,10 and the revised bill is $34, a l57o redrpticn.

Consider again the custorner using 500 kWh/monft. I[ under thc original rate stucture, she reduced her
electicity use b 300 kWtr per month (whetha by load reductiuq deinand-side managemeng the installatioa of a
rootop mlar dectic slsteu\ or some corsination of thce qptims), Se wold reduceher bill by$10, Ibuever,
unden the revised rate structure, she u'ould ouly reduceher bill by g4.

V/hether the impcts ofa rate design chanp are immedate md sutsantial dqends, ofcorrse, cn a
varietyof frctors. Theextent towhich clas cos allocations are altered will determine vfiether particulr
customers total bills (all else being equal) will go up or down. Even those changes that are meant to be class
reYenue-neutral will affect individual arstomer bills: as already noted, shifts fiom usage-based to fixed charges

recovc disproportionatelyhigher revenues fiom low-mlume ussr atrd dreu, more zubtly, there are the eftcts (both
positive and negative) on bilts and revenues that flor fiom demand responses to the changes in rate sftrcture.



Schedule GAW-3
Page 11 of 13

:

;i

.-
'1 i

CHARGTNG FogDrsrRrBurroN UTtury SBRvrcEs PAGE37

5. Usage Seosigivity: What s Avoidable?

a. Peak D.emand and Sizing the Wires

Distibutbn investment is nade to serve an expected levei of demnd over a period of time, often
detennined by tbe useful life of the equipment, To the o$ent that, once a network (or component
of it) is built, there is excess eapacrty in i! the marginal cost of using that excess capacity will be
quite low (possibly very close to zelro, insofrr as there is liule in the way of variable cost). It is
this phemmenon that the short-run marginal cost of delirrcring a kflowatt-hour is zero that
underlbs the argunetr that tbere shouH beno pa-kilowdt-hour ctrarge fordoing so.

As peak had grows, it will press rp against the capacity limits of tbe systeflr At tbe tirrre of
constraint, the marginal cost of delivering a kibwatt-hour is, in facl sipifbantlygreater than
z-ero: at a minimum it is the cost of the additionalinvestnnent needed to carry that marginal
kilowatt-hour to eud-users.s3 At that point, pnesumably, the new inveshlent is made, and it is
sized to minimize the total costs of delivery over the long term and thus, as beforg there is
sud&nly ex@ss capacity causing once again the marginal cost to fill to abooost zero.

This non-lineaity of bvestrnent with demand is a characteristic of mrch of the distnbutbn
s]4stem, the closer one gets to the end-user. To the extent thd there are not an infinite rnrmber of
equipment sizes to enabb precise matching of ilvestuent and demand, excess capactty is almost
necessarily hrilt into the system, fromsubstation facilitbs to feeders, transformers, customel
service drops. But this has less to do with the finiurde of equipment options than it does wift the
least total cost planning objective (optimizing total construction and operations cosb over the
irwestmsrt horizon). The analSrtical key is to vbw the s5atem over a time perbd long enougb to
smooth out the lurrpiness of inreshent inrelation to changes in demand.5a

What emerges from such analysis is the recognition that there are costs associated with load
Sowth, savings generated by rductions in ioad growft, and savings flowing from reductions in
exbting bad. These rialuss, mt necesseily equalto eachother, reflect inpart the fimgibility of
significant portions of the system (e.g., zubstations and feeders). Capacity unused, or freed up, by
one customer can be used by others.st

Sometirnss cited as an interesting md somewhat momalorx cbaraderistic of some distritution
investmerf, specifically tht closest to qrstomers (srch as tb service drop) is its manifrstatbu of
positive marginal costs with load growth but seemingly r,ero marginal (or avoided) costs with load
reductiom. This is because, so the argunrcnt goe, bad redrction makes no cryacfu araihbb for

53. futditmayiodeedbegreater,ifthevaluetoconsumcrsofthatmarginalilelivcryisgreatcrfimthecostof
the additional investme,nt, See Appendix A.

54. Tte justification for analping costs ovEr the long nrn, and for seting prices on that basis, is discussed in
Appendix A

55. Chernicl(, Vol. 5, p. 68.
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alternative uses, that did not already exist. This not so, howevel, because the inabilily to re-use
capacity does not mean that there is no value to not using it. At the very least, future replacement
costs can be defened and the equipment installed on replacement can be down-sized, thereby
reducing costs for all users.56

The di{ferences in costs aud savings associated with load growt}r" reduced growth rates, and
reductbns in existing bad may leave some room for debde about their implbatbns for rate
design; but, given lbe declining-cost nature of the distibution syste rno thesi ffierences will
probably hare bss ofan impact than willthe need to recover anembedded rer,,enue requironeff.
The critical point here is that distribution cosls vary primarily with load ovq the longer term.

b. Enerev: The eosts ofThroughput

As discussed earlbr, to the extent that distribution invesbnents are made to offset energy needs,
there are necessarily costs assocbted with avoiding those inrcshrents. Losses, heat Uula-up,
frequency of overloads, etc., are aspects of enerry use that affect distnbution investment and
operdiors; thrs tbore ue marghal en€rgy costs in distrbutbn. \41hether aroiding thoe co$s
make aternativesto disnbutbn cost-ef&ctive is aneryiricalquestion But, for pr{poss ofrate
desip, it is sufficient to say that these mmginal cosb should be understood and appropdateiy
reflected in rates. They are unque$ionablyvolumetrb in udure.

Cost studies are intended to provide useful information about the causes and magnitudes 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 unral drivers assribed to distnbution costs (both embedded
and marginal) describe only part of the story and the force-fifiing of square costs into round
drivers can lead to rate designs thatwill not best promote long-run diarroric efficiency. This is

especbllytrue of embedded cost studies, in wbich a aenhal objective b to asign or alloete ssts
to particular services or classes of customers, eren though many of those costs cannot be assigned
unequivocally according to the principle ofcausatbn. Bytheir vory mture, mmy r$ility costs are
joint or coilunon to two or more serviceq consequentlythere can be no unshakeable asertion that
any one service in fact caused a cost and, therefore, that a particuhr rate elemed should recover
it. Ad marginal cost studies often sufer fiom thb deficbncyas well. This meam that rqulators
should be very careful before relying upon what are essentially (though not necessarily

56, Id,pp. 68-71, Also affected is the magnihrde and cost of over-sizing equipment in order to serve forecast
demand. See atso NERA, pp, l?-18.
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unreasonable) arbihary cost assignnents for the puposes of designing rates.iT Too great a
dependence on cost studie.s b to be caphred uv itreir unOerfvag issumptbns and methodologbal
flaws' Utilities and commissions should be cautious before raoio"g a particular method on the
basis of what may be a zuperlicial appeal. More imporunt, however, G ure ,oo""m that a costing
T+od'once adopted' beconrs the predominant andun&allmged determinart of rate
desrgn.

.ftgttA cost malysis demonstates that distribution cosb vuy with load in fte long run. This
has important implications for rate design. Embedded cost analysis, though it relies on a priori
assumptions about causes (and albcations therefore) of historical costs, is usefrl inrate design at
least insofar as it informs the process ofreconcilirg marginal cost-based rates with revenue
requirements.t* we recognize that there are honei asulee*er" over approaches to both kindsof analpis.5e But what is irryortaat here is for regulatori to be aware of the fundmental
relationships between costs and demand br elecdc service, in order to devise rates that best
serve the objectives they seek.

T To ensure thrt [embedd-ed distribtrtion plant] cost are prorpaly allocated" the analyst must first classifr
each reccunt as demand'related, ctlstomer-raateq or a mmbiaatim ofborh. The dassificatim depends upou theanalyst s evaluatiur ofhow fte costs in thes accourts were incurred. NARUC, p g9. Inierestingly, tbemanual,in a table on page 34, acknowledges that tlere is an energy-related component to embedded dishibutioa cogts, butis dhenrise silent cn thc qrrstbn.

58' Bonbrigh\pp. 366'367. Bonbright express€s some skepticism as to the usefulness of most embedded costsnrdies br rate design, m the grornd thattheyoften ignore fte rehtiurship between ostcausatior andapportiolment One may zuspect that the choicc of [allocation] formula depcnds, not on principles of cost
imputation hrt rather on tlpes ofapportionmetrt v,hisi tend to irstifi oaat.L, rate strudure is adrncated fir nm-costrcasons. 1d.,p,368.

59. See e.g,, Chcmick, Vol. 5, pp.58-g3, andNARUC, pp. 86-104 and 137-146.
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Schedule GAW-7

roursvrttE GAs & EtEcTRlc

Competitive Fixed Charges For Electric Residential Rates In Texas

COMPANY

MONTHTY

CHARGE

No Waiver of Customer Charse:

1 Andeler
2 APG&E

3 CPL Retail

4 Direct Energy

5 Gexa

6 Smartcom < 500 kwh

Smartcom > 50O kwh

7 TriEagle

Customer Charre Waived w/Mlnimum Usaqe:

8 4Change

9 Ambit Texas

10 Amigo - Plan 1

Amigo - Plan 2

11 APNA - Plan 1

APNA - Plan 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 rexpo

26 TRUE

27 Veteran
28 YEP

qe oq

54.97

ss.00

54.79

s12.9s
(a aq

s4.9s

se.ss y
se.e8 y

se.es y
56.ss g

se.ss u
st2.9s !/

56.es !/
s10.9e y
5s.7s y
s6.ss y

s18.ss u

ss.es y
st4.9s u

se.es y
Ss.es Y
s7.es y
s8.ss y
54.es y

Ss.es Y
s4.e5 a

s6.ss ll
57.9s y
cooc 1/

ss.oo y
s7.ss a

AVERAGE: CUST. CHARGE WAIVED w/ MINIMUM USAGE

AVERAGE: NO WAIVER TO CUST. CHARGE W MINIMUM USAGE

S9.ra

55.94

1l

u
lt
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-8

Loulsvllle Gas & Electrlc
Resldonflal Electrlc Customer Costs

23,403,452
26.683.502
50,086,954

17,26F,223
14.184.447
31,450,671

Operation & Maintenance Expenses
Meter Operations
Meter Maint.
Meter Readlng
Records & Collectiong
Misc. CustomerAccls.

Total

Depreciation Expense
Services
Meters

Total

Revenue Requlr€ment:
Interesl
Equlty Retum
Income Tax @ effeclive rate

Revenue for Retum

Number of Bills

ilonthly Cost

1/ Calculated Per Company Response toOAG 1_316.
2/ Calculaled Per Mr. Spanos Depreciation rates Exhibit JJS_LGE, pafi lll.

Wdghted
Pct Cost Cost

Debt
Equitu 50.000/6 8.50% 4.2SoA
Total

Gross Plant
Services
Meters

Total

Depreciation Reserve
Services
Meters

Total

4,348,074
0

1,614,7U
3,984,147

330.100
10,277,026

826,142
779.158

1,605,300

355,021
792,U2
470.068

1,617,131

1t
1t

2l
2t

100.00% 6.16%

Effective Tax Rate

Taxable ,Tax Income
$51,825,304 $'t39,148,414 37.240/0

4,173,228

$3.23



Lord.yllla G.. e Ebclrtc
Bq.ld.n0.l G!! Cu.tom., Cha]o.

Groes Plant
S€rviaes
M€tot1s
Houge Regulators

O6preciation Ro83rvo
s€rvicas
M6teB
Houee Rogulators

Total

Oporetion & Maint€nanco E:Oenses
Mgler & Hous6 RegulatoF Expgnse
CuStorner Inslallatons
Maint. SoMcas
Meint. Meter8 & Hous€ Regulatof8
Mel€r Roading
Cust. Rocords & Collactions
Misc. Cust Accounls

Tolal

D6praciation Eip€nse
Serviccs
M€tErs.
Houre RcgulalorB

Rev$u6 Roquir€{trEftt
Intsrsst
Equity RehJm
In@me Tax @ offeclive rate

Tot€l

157,404,538
32,895,014
1qfi3.408

2@,412,%1

60,126,551
6,572,40

5S7,350
67,236.350

Scft6dulc GAW-g

Weighted
Pot Cost Cost

593,164
lo1,011
888,'t11

0
1,M,273
3,662,115

N.727
7,297,&1

5,965,632
1,325,669

7&t.850
8,074,951

2,707,321
6,039,956
4.20/..129

12,#1,&7

3.E1% 1.91%
8.50% 4.250A

6.16%

1l
1t
1t

a
2t
2t

LT-Debt 50.00%
Eguirty 50.00%
Total 100.00%

Rsvonus for R€tun

Effedivs Tax Rate

To€bls
Tar lncom
$14,475,575 9#,272,232 41.U%

Numb€r ot Bills

ilonlhly Cost

l/ Calculatod P€r Comparry Re8pomo to OAG 1-3,O
2/ Calqrlated P6r Mr. Spanos Depreciation ratss Erfitbit JJS-LGE. part ltl

3,494,736

E&10



COMMONWEALTH OF KENTUCI(Y
BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

APPLICATION OF LOUISVILLE GAS AND ELECTRIC )
COMPANY FOR AN ADIUSTMENT OF ITS )
ELECTRIC AND GAS RATES, A CERTIFICATE ) CASE No.
oF PUBLIC CONVENTENCE AND NECESSITY, ) 2012-ffi222
APPROVAL OF OWNERSHIP OF GAS SERVTCE LrNES )
AND RISERS, AND A GAS LINE SURCHARGE )

AFFIDAVIT OF GTENN A. WATKINS

Commonwealth of Virginia

Glenn A. Watkins, being first duly sworrL 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-styldd case. Affiant
states thathe would give the answers set forth inthe Pre-Filed Direct Testimony
if asked the questions propounded therein. further states that, to the best

)

)
)

of his knowledge, his statements
not.

SUBSCRTBED AND SWORN to before me this _ day of

Further affiant saith

My Commission Expires: I r-2'3 I -\ \

ffi$ffi


