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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, VA 23235.

BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?
I am a Principal and Senior Economist with Technical Associates, Inc., which is

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

ON WHOSE BEHALF ARE YOU TESTIFYING?
I am testifying on behalf of the Office of Rate Intervention of the Kentucky Office
of Attorney General (“OAG”).

PLEASE DESCRIBE YOUR PROFESSIONAL QUALIFICATIONS.

Except for a six-month period during 1987 in which I was employed by Old
Dominion Electric Cooperative as its forecasting and rate economist, I have been
employed by Technical Associates continuously since 1980.

During my career at Technical Associates, 1 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, Kentucky,
Maine, Maryland, Massachusetts, Michigan, North Carolina, New Jersey, Ohio, Illinois,
Pennsylvania, Vermont, Virginia, South Carolina, Washington, and West Virginia. I
hold an M.B.A. and B.S. in economics from Virginia Commonwealth University. [ 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-1 to my testimony.

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS PROCEEDING?
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Technical Associates has been retained by the OAG to evaluate the
reasonableness of Kentucky Utilities (“KU” or “Company™) proposed electric cost of
service study (CCOSS), proposed distribution of revenues by class, and residential
electric rate design. The purpose of my testimony, therefore, is to comment on KU’s
proposals on these issues and to present my findings and recommendations based on the

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

ELECTRIC CLASS COST OF SERVICE

PLEASE EXPLAIN THE CONCEPT OF A CLASS COST OF SERVICE STUDY
(“CCOSS”).

First, I note that there are two general types of cost of service studies used for
public utility ratemaking: marginal cost studies; and embedded, fully allocated cost
studies. KU has utilized a traditional embedded cost of service concept in this case for
purposes of establishing its overall retail revenue requirement, as well as for its class cost
of service study (“CCOSS™). As such, I will limit my explanation to embedded class cost
of service studies.

Embedded cost of service studies are often referred to as fully allocated cost
studies. This is because the vast majority of an electric or gas utility’s plant investment
serves 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 assignéd in a CCOSS.
However, the vast majority of KU’s Production, Transmission, and Distribution plant and
expenses are incurred jointly to serve all (or most) customers. These joint costs are then
allocated to rate classes. It is generally recognized that to the extent possible, joint costs
should be allocated to classes based on the concept of cost causation; i.e., costs 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

exogenous factors and must be subjectively assigned or allocated to rate classes. With
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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 OF
LG&E’s CCOSS.

The process in which I conducted my analysis in this case was identical to how I
evaluate all CCOSSs. First, I reviewed the structure and organization of the Company’s
CCOSS sponsored by Mr. Conroy. Once the basic structure was understood, I reviewed
the accuracy and completeness of the primary drivers (allocators) used to assign costs to
rate schedules and classes. Next, I reviewed Mr. Conroy’s selection of allocators to
specific rate base, revenue and expense accounts. Finally, I adjusted certain aspects of
the Company’s study to better reflect cost causation and cost incidence by rate schedule

and customer class.

DID YOU FIND THE COMPANY’S STUDY TO BE MATHEMATICALLY
ACCURATE?
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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 ANY DIFFERENCES OF OPINION
OR DISAGREEMENTS WITH THE ASSUMPTIONS AND METHODOLOGIES
USED BY MR. CONROY AS THEY RELATE TO KU’s ELECTRIC COST
ALLOCATIONS?

Yes. There are two material 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 distribution plant. However, it is
important to note two significant points as they relate to Mr. Conroy’s and my electric
CCOSSs.

With regard to generation plant, my difference of opinion is by and large purely
academic in nature. That is, while I do not agree with the naming convention Mr.
Conroy claims to have used to classify and allocate generation plant, his ultimate
allocation of this plant to various classes is not unreasonable, and fairly reflects cost
causation across classes.

With regard to the classification of distribution plant, I do have numerous
concerns with the data utilized by Mr. Conroy as well as with the mathematical methods
he employed to classify this plant between customer-related and demand-related costs.

With the above exceptions outlined, my ultimate electric 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 return at current rates are

shown below:;
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Class ROR At Current Rates
Class Conroy Watkins

Residential 3.97% 5.55%
General Service 8.72% 9.68%
All Electric Schools 7.25% 5.47%
PS-Secondary 10.51% 8.03%
PS-Primary 8.52% 7.39%
TOD-Secondary 5.83% 2.67%
TOD-Primary 5.89% 3.73%
RTS 6.06% 5.21%
FLS Transmission -1.59% -2.18%
Street Lighting 7.13% 8.33%
Lighting Energy 3.38% 0.01%
Traffic Signals 8.24% 7.32%

Total Company 6.02% 6.02%

A. Generation

YOU INDICATE THAT ONE OF THE DIFFERENCES OF OPINION WITH MR.
CONROY IS THE NAMING CONVENTION HE CLAIMS TO USE TO ASSIGN
GENERATION-RELATED COSTS TO INDIVIDUAL CLASSES. WHAT
NAMING CONVENTION DID MR. CONROY USE WITH RESPECT TO
GENERATION COST ALLOCATIONS?

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

Intermediate-Peak™ approach.

ARE THERE OTHER METHODOLOGIES WHICH MAY BE USED TO
ALLOCATE GENERATION-RELATED 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 Utility 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 treatise, Principles of Public Utilities Rates.



O 60 1 N W AW e

N N N N N o e e e s e e el e eed

WHY DO SO MANY GENERATION ALLOCATION METHODS EXIST FOR
THE ELECTRIC INDUSTRY?

Utilities design and build generation facilities to meet the energy and demand
requirements of their customers on a collective basis. Because of this, and the physical
laws of electricity, it is impossible to determine which customers are being served by
which facilities. As such, the investments 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 electricity at a constant rate throughout the year, there
would be no disagreement as to the proper assignment of generation-related costs: all
analysts would agree that energy usage in terms of kWh would be the proper approach to
reflect cost causation and cost incidence. However, such is not the case in that KU
experiences periods (hours) of much higher demand during certain times of the year and
across various hours of the day. Moreover, all customer classes do not contribute in
equal proportions to these varying demands placed on the generation system. To
complicate matters, the electric utility industry is somewhat unique in that there is a
distinct energy/capacity trade-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 trade-off occurs between the level of fixed investment 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 investments 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 year, there is a unique optimal mix of
production facilities for each utility that minimizes the total cost of capacity and energy;
i.e., its cost of service.

Therefore, as a result of the energy/capacity cost trade-off, 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 technology, the time and cost necessary for such an
undeftaking 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 investment
(capacity costs) to individual hours. With this practical constraint in mind, each method
has its strengths and weaknesses regarding its reasonableness in reflecting cost causation

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

BRIEFLY DISCUSS THE STRENGTHS AND WEAKNESSES OF COMMON
PRODUCTION COST ALLOCATION METHODOLOGIES.

A brief description of the most common fully allocated cost methodologies and
attendant strengths and weaknesses are as follows:

Single Coincident Peak (“1-CP”) -- The basic concept underlying the 1-CP
method is that an electric utility must have enough capacity available to meet its
customers' peak coincident demand. As such, advocates of the 1-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 1-CP
method are that the concepts are easy to understand, the analyses required to conduct a
CCOSS are relatively simple, and the data requirements are significantly less than some
of the more complex methods.

The 1-CP method has several shortcomings, however. First, and foremost, is the
fact that the 1-CP method totally ignores the capacity/energy trade-off inherent in the
electric utility industry. That is, the sole criterion for assigning one hundred percent of
fixed capacity costs is the classes' relative contributions to load during a single hour of

the year. This method does not consider, in any way, the extent to which customers use
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these facilities during the other 8,759 hours of the year nor does it consider the reasons
that cause the current mix and level of generation facilities. This may have severe
consequences because a utility's planning decisions regarding the amount and type of
generation capacity to build and install is predicated not only on the maximum system
load, but also on how customers demand electricity throughout the year, i.e., load
duration. To illustrate, if a utility had a peak load of 15,000 MW and its actual optimal
generation mix included an assortment 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 1 hour of the year. This is because
the utility would install the cheapest type of plant, (i.e., peaker units) if it only had to
consider one hour a year. ,

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

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

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

load depends on when severe weather occurs. If this occurs on a weekend or holiday,
relative class contributions to the peak load will likely be significantly different than if
the peak occurred during a weekday. The other major shortcoming of the 1-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 1-CP method except that two
hours of load are considered instead of one. This method has essentially the same
strengths and weaknesses as the 1-CP method, and in my opinion, is only marginally
more reasonable than the 1-CP method.

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

method is essentially the same as the 1-CP method except that class contributions to each



monthly peak are considered. Although the 12-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

1
2
3
4
5 system peaks during the winter and summer months, and significantly lower system
6 peaks during the spring and autumn months. By assigning class responsibilities based on
7 their respective contributions throughout the year, consideration is given to the fact that
8 utilities will call on all of their resources during the highest peaks, and only use their
9

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

10 is implicitly considered to a small extent under this method.

11 The major shortcoming of the 12-CP method is that accurate load data is required
12 by class throughout the year. This generally requires a utility to maintain on-going load
13 studies. However, once a system to record class load data is in place, the administration
14 and maintenance of such a system is not overly cumbersome for larger utilities..

15 Peak and Average (“P&A”) -- The various P&A methodologies rest on the
16 premise that a utility's actual generation facilities are placed into service to meet peak
17 load and serve consumers demands throughout the entire year. Hence, the P&A method
18 assigns capacity costs partially on the basis of contributions to peak load and partially on
19 the basis of consumption throughout the year. Although there is not universal agreement
20 on how peak demands should be measured or how the weighting between peak and
21 average demands should be performed, many P&A studies use an equal weighting of
22 “peak” and average class loads, while some studies weight the peak and average loads
23 based on the system coincident load factor.!

24 The major strengths of the P&A method are that an attempt is made to recognize
25 the capacity/energy trade-off in the assignment of fixed capacity costs, and that data
26 requirements are minimal.

27 Although the recognition of the capacity/energy trade-off is admittedly arbitrary
28 under the P&A method, most other allocation methods also suffer to some degree of
29 arbitrariness.

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

assigning the “peak” portion of generation facilities under the P&A method.
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Average 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 1-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 forward-looking marginal cost
studies. The EP method often relies on planning information in order to classify
individual generating units as energy- or demand-related and considers the need for a mix
of base load intermediate and peaking generation resources.

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

10
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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 (“BIP”) -- The BIP method is an accepted allocation
approach that attempts to recognize the capacity/energy trade-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 satisfy
energy requirements in the most efficient manner possible during minimum demand
periods (e.g., during the middle of the night). Because base load units operate regardless
of peak 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. Intermediate plants are typically
classified as partially energy-related and partially demand-related based on their
respective capacity or availability factors.” In my opinion, the BIP method is an excellent
cost allocation approach for many utilities as it captures the actual differences in the
capacity/energy trade-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 inefficient mix of generating resources.

MR. WATKINS, YOU HAVE DISCUSSED THE STRENGTHS AND
WEAKNESSES OF THE MORE COMMON GENERATION ALLOCATION
METHODOLOGIES. ARE ANY OF THESE METHODS CLEARLY INFERIOR
IN YOUR VIEW?

Capacity factor is the ratio of average utilization (output) over a year to maximum output. Availability

factor is the ratio of average utilization during periods when a unit is available for dispatch (i.e., excludes outages) to
peak hour output. ‘

11
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Yes. In my opinion the 1-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 investments 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 THE
BIP METHOD IN A REASONABLE MANNER?

Mr. Conroy’s Modified BIP method does not follow the generally accepted BIP
approach, and in fact, I have never seen Mr. Conroy’s method used in any other cases or
for utilities other than KU and LG&E. However, I would be reluctant to say his approach
is totally unreasonable.

Whereas Mr. Conroy’s Modified BIP method does allocate a portion of
generation facilities based on energy (34.35%) and a portion on peak demands (32.39%
on winter peak and 33.26% on summer peak), his approach does not reflect the actual
mix of supply resources utilized by KU. At this point, it should be noted that LG&E’s
and KU’s generation resources are centrally dispatched. Both Mr. Conroy and I have
recognized this combined central dispatch in our allocation studies. When I refer to KU’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

12
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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
investment 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 conmsistent with the intent of the BIP method - namely, to recognize the

capacity/energy tradeoff actually 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:

MW % Of

Fuel Capacity Total
Coal 7,016 74%
Gas/Oil 2,487 26%
Hydro 19 <1%
Total 9,492 100%

As can be seen above, about 74% of the Companies’ generation comes from very low
running cost coal plants. Furthermore, the combined LG&E and KU peak native load is
about 6,200 MW, which is lower than the capacity of the combined Companies coal
plants. This is especially relevant for cost allocation purposes since these coal plants tend
to be base load plants in nature. That is, they operate with low variable operating
expenses per unit (KWH) and have very high availability factors in the 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

13
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shareholders alike are very fortunate to have an abundance of low cost electric energy

résources.

DOES MR. CONROY’S COST ALLOCATION METHODOLOGY REFLECT
THE FACT THAT KU’S AND LG&E’s COMBINED GENERATION
PORTFOLIO IS COMPRISED PRIMARILY OF BASE LOAD UNITS?

No.

DID YOU CONDUCT AN ANALYSIS OF KU’S AND LG&E’s COMBINED

GENERATION FACILITIES UTILIZING THE INDUSTRY ACCEPTED BIP
APPROACH?
Yes.

PLEASE EXPLAIN HOW YOU CONDUCTED YOUR TRADITIONAL BIP
METHOD.

During the discovery phase of this proceeding, KU provided the order of
economic dispatch for each of its generation units.’> 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 units that serve energy needs and
are not installed to meet short time period peak load requirements. Conversely, peak load
(peaker) units are classified as 100% demand-related because of their high cost of output;
i.e., they are dispatched and utilized only to meet peak load requirements. Intermediate
plants operate at higher variable costs per unit than base load units yet are considerably
less costly to operate than peak units, and are dispatched during periods of Intermediate
demand (higher than base load but lower than peak period loads). I have followed the
industry practice of classifying these units between energy and peak demand based on

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

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

costs (primarily fuel) per unit of KWH output is dispatched first, followed by the next least expensive generation
facility, and so forth.

14
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as 100% energy-related as they are run of the river or flood control 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 classification:

Energy-related: 74.51%
Demand-related: 25.49%

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

Individual class rates of return utilizing the traditional BIP classification method,
compared to Mr. Conroy’s Modified BIP are presented below. It should be noted that the
following OAG results only reflect adjustments to generation and production costs, they
do not reflect my adjustments to distribution plant allocations which are explained later in

my testimony:

OAG Conroy
Class Traditional Modified
BIP BIP

Residential 4.74% 3.97%
General Service 9.52% 8.72%
All Electric Schools 7.04% 7.25%
PS-Secondary 9.24% 10.51%
PS-Primary 8.63% 8.52%
TOD-Secondary 3.51% 5.83%
TOD-Primary 4.62% 5.89%
RTS 5.21% 6.06%
FLS Transmission -2.18% -1.59%
Street Lighting 7.05% 7.13%
Lighting Energy 0.06% 3.38%
Traffic Signals 5.76% 8.24%

Total Company 6.02% 6.02%

15
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B. Distribution

AS WE MOVE DOWNSTREAM FROM GENERATION THROUGH
TRANSMISSION TO THE DISTRIBUTION SYSTEM, HOW HAS MR.
CONROY ASSIGNED DISTRIBUTION COSTS TO RATE SCHEDULES AND
CUSTOMER CLASSES?

Mr. Conroy has allocated Distribution 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 Distribution plant is

referred to as the classification of Distribution plant.

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 are 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

partially demand-related and partially customer-related.

WHY IS DISTRIBUTION PLANT SOMETIMES CLASSIFIED AS PARTIALLY
CUSTOMER-RELATED AND PARTIALLY DEMAND-RELATED?

Even though investment is made in distribution plant and equipment to meet the
energy needs of its customers at their required power levels, there may be considerable

differences in both customer densities and the mix of customers throughout a utility’s
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service area. As a hypothetical, suppose a utility serves both an urban area and a rural
area. In this situation, many customers’ electrical needs are served with relatively few
miles of conductors, few poles, etc. in the urban area, while many more miles of
conductors, more poles, etc. are required to serve the requirements of relatively few
customers in the rural area. If the distribution of classes of customers (class customer
miXx) 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 distribution facilities proportionately across the service area.
However, if the customer mix is such that Commercial and Industrial 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 investment based only on demand; i.e., a large investment in many
miles of line is required to serve predominately Residential customers in the rural area
while the Commercial and Industrial electrical needs are met with much fewer miles of
lines in the urban area. Under this circumstance, an allocation of costs based on a

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

PLEASE PROVIDE AN EXAMPLE THAT ILLUSTRATES THE CONCEPTS OF
DENSITY AND CLASS CUSTOMER MIX AS THEY RELATE TO COST
ALLOCATIONS.

As a starting point, it is important to understand absolute and relative class
relationships of an 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 electric utility’s
number of customers. However, because Residential customers tend to be small volume
users compared to Commercial and Industrial customers, the Residential class is
responsible for a significantly smaller percentage of total KWH energy supplied or peak
loads on the system. For example, in KU’s system, the following characteristics are
exhibited:
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Percentage of Total
Jurisdictional Distribution System
Peak
Category Customers KWH Demand
Residential 61% 33% 40%
Comm./Ind. Secondary Voltage 13% 31% 31%
Comm./Ind. Primary/Transmission Voltage 1% 35% <1%
Lighting 25% 1% 28%
100%

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

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

differences between KU’s different types of customers:

Category

Average
Annual
KWH Per
Customer
(KWH)

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

15,314
68,372
13,304,133

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 distribution lines: one line serving a densely populated

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

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

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

Absolute Relative
Number of Peak Peak Load Number of Peak
Class Customers Load Per Customer Customers Load
Residential 110 550 5 83% 33%
Comm./Ind. 22 1,100 50 17% 67%
Total 132 1,650 -- 100% 100%
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Utility A:

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

Utility A

de o0 YUrban Mi

*e o o o
e

4‘3

€ Residential % Comm./Ind.

Utility A
Rural Mix

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

appropriate to allocate total system line costs.

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

customers is as follows:

Number of Customers
Urban Line Rural Line
Class Amount Percent Amount Percent
Residential 100 83% 10 83%
Comm./Ind. 20 17% 2 17%
Total 120 100% 12 100%
Utility B
e oo Ypanmifl o o
¢ & L L $ _
@we o Bl ® o
" i

® Residential # Comm./Ind.
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Utility B
Rural Mix

% Residential & Comm./Ind.

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/Industrial 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 (maximum loads) is appropriate such that no

consideration of customer counts is needed or desired.

DOES THE CLASSIFICATION OF DISTRIBUTION PLANT INVESTMENT AS
PARTIALLY CUSTOMER-RELATED AND PARTIALLY DEMAND-RELATED
REFLECT ANY RELATIVE COST (PER MILE) DIFFERENCES BETWEEN
URBAN AND RURAL AREAS?

No. It is generally more expensive to install a mile of distribution circuit in an
urban area than in a rural area. However, although this cost difference may be
substantial, this cost difference is usually ignored due to record keeping limitations, in
that all costs are simply assumed to be uniform (averaged) across the rural and urban

portions of a service area.
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DO YOUR EXAMPLES DISCUSSED ABOVE IMPLY THAT IT COSTS MORE
TO SERVE RURAL CUSTOMERS THAN URBAN CUSTOMERS AND 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. In fact,
during my 30 plus years practicing utility costing and pricing across the Country, I have
not seen a rate structure that discriminates based on customer densities or other

geographic characteristics.

IS THERE ACADEMIC SUPPORT FOR YOUR EXPLANATION AND
CONCEPTS REGARDING CUSTOMER DENSITIES AND CLASS CUSTOMER
MIXES?

Yes. In the well known and often referenced, treatise 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
systematic regression analysis in (Lessels, 1980) where no statistical
association was found between distribution costs and number of
customers. Thus, if the company’s entire service area stays fixed, an
increase in number of customers does not necessarily betoken any increase
whatever in the costs of a minimum-sized distribution system.*

BEFORE WE CONTINUE, IS KU’s DISTRIBUTION SYSTEM COMPRISED OF
VARIOUS SUB-SYSTEMS?
Yes. As is the case with virtually every electric utility, KU’s overall distribution

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

Bonbright, Principles of Public Utility Rates, Second Edition, page 491.
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primary system operates at higher voltage levels than the secondary system and generally
consists of plant and equipment between the substations and transformers. The lower
voltage secondary system can be thought of as operating downstream from the primary

system and delivers electricity to small end-users.

BRIEFLY DESCRIBE THE TYPES OF INVESTMENT (EQUIPMENT)
UTILIZED IN KU’s DISTRIBUTION SYSTEM.

For accounting purposes, KU’s distribution plant is grouped into various
accounts. These accounts include: Land and Land Rights (Account 360); Structures and
Improvements (Account 361); Station Equipment (Account 362); Poles, Towers and
Fixtures (Account 364); Overhead Conductors (Account 365); Underground Conduit
(Account 366); Underground Conductors (Account 367); Line Transformers (Account

368); Meters (Account 370); Area Lighting (Account 371) and Street Lighting (Account
373).

WHAT RELATIVE CUSTOMER/DEMAND PERCENTAGES DID MR.
CONROY USE IN THIS CASE?

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

distribution plant account:

KU Classification of Distribution Plant

($000)
(1) @ 3)
Total Customer
Gross Percent Allocation
Account Plant Customer Hx(2)

Overhead Lines 537,135,305 54.57% 293,114,736
Underground Lines 141,341,084 75.21% 106,302,629
Total 678,476,389 58.90% 399,417,365

As can be seen above, Mr. Conroy’s classification allocates 54.57% of its Overhead lines
(poles plus conductors) based on number of customers and 75.21% of Underground lines

(conduit and conductors) on a customer count basis. On a collective basis, Mr. Conroy
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allocates about 59% of these distribution costs (plant and expenses) based on number of
customers and about 38% of its costs based on utilization and relative size (demand). In
other words, about 59% of KU’s investment in joint distribution lines is allocated to
classes based on customer counts regardless of size, utilization, or demands placed upon
the KU system.

HAVE YOU CONDUCTED ANY ANALYSES TO DETERMINE IF A
CLASSIFICATION OF DISTRIBUTION PLANT AS PARTIALLY CUSTOMER-
RELATED IS APPROPRIATE FOR KU?

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
classifying KU’s and LG&E’s distribution plant; i.e., Mr. Conroy’s classifications of
distribution lines is the same for KU and LG&E.

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 measure of density for relatively small geographic areas. I was then able to readily

compare KU’s mix of customers by rate class throughout its service area and delineate
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between very rural (sparsely populated) to very urban (densely populated) areas. As a
further refinement, I also evaluated the distribution of customers on a stratified basis.
That is, for each rate class I separated small geographical areas (zip codes) into five
separate strata (lowest to highest customer densities). I examined each stratum (by rate
class) to determine if z;ny 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, (b) whether a weighting of customers
and utilization (demand) is appropriate in order to reasonably reflect the imposition or
causation of costs.

If there is any basis for a customer classification of distribution plant, this analysis
should show a negative correlation between the Residential customer mix (Residential
percentage of total customers) and dehsit-y across the KU service area. In other words,
the percentage of Residential customers (by zip-code) should decline as customer density
per square mile increases from the most rural areas to the most urban areas of KU’s
service territory. Similarly, if Mr. Conroy’s assumption is correct, we should see a
distinct positive correlation between non-Residential customer mixes and customer

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

provided below:
Percent of
Total Distribution Customers’
Count
Customers Per Sq. of
Mile Zip Std. % of
Class (Density) Codes Avg. Deviation Number  Class
Residential
Strata 1 .03 Min to 7.17 Max 67 63.5% 14.2% 12,452 3.0%
Strata 2 7.19 Min to 13.77 Max 67 65.6% 6.8% 37,435 9.1%
Strata 3 13.83 Min to 33.64 Max 67 66.0% 6.8% 79.477 19.3%
Strata 4 33.68 Min to 3994.81 Max 67 77.0% 11.1% 282,414 68.6%
Total 268 411,778 100%
Non-Residential
Strata 1 .03 Min to 7.17 Max 67 18.0% 12.3% 3,529 4.1%
Strata 2 7.19 Min to 13.77 Max 67 18.0% 4.4% 10,265 11.9%
Strata 3 13.83 Min to 33.64 Max 67 18.0% 4.8% 21,672 25.1%
Strata 4 33.68 Min t0 3994.81 Max 67 13.9% 7.1% 50,920 58.9%
Total 268 86,386  100%
Excludes Lighting.
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WHAT ARE YOUR FINDINGS AS A RESULT OF THIS ANALYSIS?

KU’s customers are dispersed in a reasonably proportional manner throughout its
service area. That is, there are no distinct differences in the mix of customers (by class)
across the rural and urban portions of KU*s service area. The relationship of Residential
customers relative to non-Residential customers is relatively constant throughout KU’s
service area. While the rural areas of KU’s service area are comprised mainly of
Residential customers, this relationship also remains true for the more dense population
areas of KU’s territory as well. More importantly, in the less dense portions of KU’s
service territory (rural areas), KU serves a proportionate number of non-Residential
customers.

In summary, each customer class is represented in a reasonably proportional
manner in both rural and urban areas within KU’s service area. As a result, it cannot be
said that the less populated portions of KU’s service area (which require signiﬁcanf
investment 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
AN A PRIORI ASSUMPTION IS APPROPRIATE REGARDING WHETHER
DISTRIBUTION COSTS MUST BE CLASSIFIED AS PARTIALLY CUSTOMER-
RELATED AND PARTIALLY DEMAND-RELATED?

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

To ensure that costs are properly allocated, the analyst must first
classify 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)
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HAS NARUC PROVIDED MORE RECENT GUIDANCE CONCERNING THE
CLASSIFICATION OF DISTRIBUTION PLANT THAN 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: Charging For

Distribution Services: Issues in Rate Design. 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 studies must of necessity rely on a host of
simplifying assumptions in order to produce workable results; this is
especially true of embedded cost studies. Moreover, it is often the case
that many of the costs (e.g., administrative and general) that distribution
rates recover are not caused by provision of distribution service, but are
assigned to it arbitrarily. 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 classification and allocation of certain distribution plant (poles,
wires and transformers), Chapter IV of this report is devoted to the costing of distribution
services. With respect to embedded cost analyses this updated NARUC report states:

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

In summary, when all of the facts and guidelines are known, it is clear to me that:
(a) data and analysis specific to each utility is more appropriate and preferred over an a
priori assumption that distribution 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 transformers 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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WHY IS THE CLASSIFICATION OF DISTRIBUTION PLANT IMPORTANT IN
CCOSS ANALYSES?

The classification of Distribution plant may be the single most important factor
affecting class rates of return. To illustrate the importance of this issue, consider the
Residential class: whereas this class may account for only 40% to 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 return can result from different customer/demand classifications.

HOW DID MR. CONROY CLASSIFY DISTRIBUTION PLANT BETWEEN
CUSTOMER-RELATED AND DEMAND-RELATED COMPONENTS?

Mr. Conroy claims to have conducted a zero-intercept analysis to develop
customer/demand classifications for distribution Overhead lines, underground lines, and
transformers. I take exception to Mr. Conroy’s reference to his proposed classifications

as a “zero-intercept” derived study, 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,® the zero-intercept method is very straight-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:

cost/unit = a + b (size)

6

See for example the National Association of Regulatory Utility Commissions (“NARUC”) Electric Utility

Cost Allocation Manual, 1992, pages 92 through 94.
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The resulting intercept (a) produces the estimated cost per unit of a “zero-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 trended
total actual 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 method presented
in his Conroy Exhibits C5, C6, and C7. Mr. Conroy refers to his approach as a “weighted
regression analysis.” Although this “weighted regression analysis” is a clever arithmetic
exercise, it violates theoretical statistical principles of linear regression and skews his
results. Moreover, on page 24 of his direct testimony, Mr. Conroy states:

“the feet of conductor and number of transformers on KU’s system are
not uniformly distributed over all sizes of wire and transformer. For this
. Teason, it was necessary to use a weighted regression analysis in the

determination of the zero intercept.”
It is interesting that Mr. Conroy finds KU’s system to be typical of other utilities, yet, his
approach varies dramatically from the industry practice that has been used by countless
utilities, commissions, and analysts for decades when a classification study is found to be
appropriate.

To understand the bias in Mr. Conroy’s “weighted regression analysis,” we must
fully understand the mathematical model he derives. Using Overhead Conductors as an
example, consider Mr. Conroy’s analysis presented in his Exhibit CS. Although not

shown in his exhibit, Mr. Conroy’s equation for Overhead Conductors is:
(cost per foot x feet®%) =0 + 0.8901(feet°'5) + 0.0040 (size x feeto's)

Notice that the equation’s true intercept is forced to zero. However, if size is set to zero,
the second term [0.0040(size x feet®*)] becomes zero. If we then ask what is the cost for
a foot of a zero size conductor we see that feet®* =1 %° = 1, such that the cost for one foot
becomes $0.8901. This is the zero-intercept used by Mr. Conroy.

To illustrate the bias in 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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Cost
Total Per
Cost Foot (y) Capacity (x) Feet (n) y(n*%) n®’ x(n*)
$350.00 3.50 2.00 100 35 10.00 20.00
$250.00 5.00 4.00 50 35.355339 7.07 28.28
$62,500.00 6.25 6.00 10,000 625 100.00 600.00
$164.00 8.20 8.00 20 36.671515 447 35.78
$$99.50 9.95 10.00 10 31.464663 3.16 31.62

Under the statistically correct and industry accepted zero-intercept method, the following
regression equation results:

cost/feet = 1.75 + 0.805(size)

Therefore, a zero-size cost is estimated to be $1.75 per foot. Using the same data, the
following equation is produced using Mr. Conroy’s approach:

cost per foot x feet®> = 0 + 1.9815(feet™) + 0.7120(size x feet’’)

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

industry accepted cost per foot of $1.75.

DO YOU HAVE OTHER CONCERNS REGARDING MR. CONROY’S ZERO-
INTERCEPT ANALYSES USED TO CLASSIFY DISTRIBUTION PLANT?

Yes. The data utilized by Mr. Conroy to conduct his statistical (zero-intercept)
analyses is so questionable that no credibility can be given to any results obtained,
regardless of the specific method utilized. My first concern relates to the accuracy of the
data used by Mr. Conroy. To illustrate, consider Mr. Conroy’s data used for Account No.
365, Overhead Conductors, as shown in Conroy Exhibit C5. Mr. Conroy’s database
indicates that the LGE/KU distribution systems are comprised of 97,432,621 linear feet
of Overhead Conductors. Of this amount, Mr. Conroy’s data includes 0.3 million linear
feet of #8 wire, 15.0 million linear feet of #6 wire, and 11.5 million linear feet of #4 wire.
These wire sizes are extremely small and not typically utilized to carry current

throughout a primary or secondary distribution system. Indeed, these wires are smaller
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than most residential service lines. I cannot be certain if such small wires are actually
installed within the Companies distribution system, but if they are, they are almost
certainly ground wires or individual customer service lines.” My next data concern
relates to the average cost per linear foot calculated and used by Mr. Conroy in his
analysis. For example, and again referring to Conroy Exhibit C5, consider his average
cost for small conductors. We see that his database utilizes an average cost of #1
conductor of $6.81 per foot while his calculated average cost of much larger 1/0 and 2/0

conductors are only $4.72 and $1.05, respectively. In other words, as conductor sizes
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increase, the average cost decreases. Finally, the database and mix of conductors used by

10 Mr. Conroy in this case are much different than the data used in prior LG&E/KU cases.
11 My Schedule GAW-4 provides the data utilized by the Company in the 2009 case. As
12 can be seen by comparing these two data sets, the amounts and mix of plant (conductors)
13 is vastly different between these two cases. For example, the following is a sample
14 comparison of various size conductors utilized in this case to those utilized for the same
15 purpose during the 2010 case:
16 Overhead Conductor Quantity
17 (Linear Feet)
Conductor Current 2009

18 Size Case Case
19

#2 9,402,756 971,519
20 #1 115,720 88,940
21 1/0 247,264 39,898

2/0 648,440 713,507
22 3/0 2,032,233 1,954,687
23
4 Sum of All Wires in Data Base 97,430,621 4,699,122
25 Q. ARE THERE ANY OTHER DEFICIENCIES IN THE ZERO-INTERCEPT DATA
26 UTILIZED BY MR. CONROY?
27 A Yes. When a zero-intercept or minimum-size study is performed for Overhead or
28 Underground Conductors, it is important to identify and state the various sizes of
29 conductors on a circuit foot, not linear foot, basis. This is because all electric distribution

? The maximum capacity 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.
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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 OF KU’s DISTRIBUTION PLANT ACCOUNTS?

Yes. I question why the data Mr. Conroy used for his Overhead Conductors
(Account 365) and Underground Conductors (Account 367) analyses are exactly the
same for LG&E and KU, and different for Line Transformers (Account 368). The data
used for the analyses clearly should be different between LG&E and KU, and in fact,
were different in the LG&E/KU 2008 rate case.

WHAT ARE YOUR RECOMMENDATIONS CONCERNING THE
CLASSIFICATION OF DISTRIBUTION PLANT IN THIS CASE?

Based on my customer density/mix analysis of KU’s distribution system, it is
entirely likely that all of KU’s distribution system should be classified as 100% demand-
related. Furthermore, I completely disagree with the analyses performed by Mr. Conroy.
In this regard, I have conducted my CCOSS utilizing a 100% demand classification of
distribution plant. In this way, we can test and evaluate the sensitivity of various

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

WHAT ARE THE CCOSS RESULTS UTILIZING THE INDUSTRY ACCEPTED
BIP APPROACH TO ALLOCATE GENERATION PLANT AND ALSO
CLASSIFIES DISTRIBUTION PLANT AS 100% 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:
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III.

ROR At Current Rates
Watkins Conroy Average
Class CCOSS CCOSS Results

Residential 5.55% 3.97% 4.76%
General Service 9.68% 8.72% 9.20%
All Electric Schools 547% 7.25% 6.36%
PS-Secondary 8.03% 10.51% 9.27%
PS-Primary 7.39% 8.52% 7.96%
TOD-Secondary 2.67% 5.83% 4.25%
TOD-Primary 3.73% 5.89% 4.81%
RTS 5.21% 6.06% 5.64%
FLS Transmission -2.18% -1.59% -1.89%
Street Lighting 8.33% 7.13% 7.73%
Lighting Energy 0.01% 3.38% 1.70%
Traffic Signals 7.32% 8.24% 71.78%
Total Company 6.02% 6.02% 6.02%

As can be seen above, in a relative sense, my class rates of return at current rates are
generally consistent with those obtained by Mr. Conroy. That is, the classes that are
earning at, below, or above, the system average ROR are generally consistent across both
studies. The details of my CCOSS are presented in my Schedule GAW-5.

ELECTRIC CLASS REVENUE INCREASE DISTRIBUTION

HOW DOES MR. CONROY PROPOSE TO ASSIGN KU’s PROPOSED
OVERALL $81.5 MILLION INCREASE IN SALES REVENUE ACROSS RATE
CLASSES?

In general, Mr. Conroy proposes to assign somewhat larger percentage increases
to those classes whose ROR’s at current rates are below the system average ROR and
somewhat smaller percentage increases to those classes whose ROR’s are greater than the
system average ROR. A summary of Mr. Conroy’s proposed class increases is as

follows:
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KU Proposed Revenue Increases

Percent Percent of
Class Increase System Avg.
Residential 8.03% 124%
General Service 4.97% 77%
All Electric Schools 5.81% 90%
PS-Secondary 1.96% 30%
PS-Primary 5.23% 81%
TOD-Secondary 6.59% 102%
TOD-Primary 6.62% 102%
RTS 6.50% 100%
FLS Transmission 6.25% 96%
Street Lighting 541% 83%
Lighting Energy 5.42% 84%
Traffic Signals 5.40% 83%
Total System 6.49% 100%

IS MR. CONROY’S PROPOSED CLASS REVENUE DISTRIBUTION
REASONABLE?

In general, yes. My only exception is the Fluctuating Load (“FLS”) class. While
both Mr. Conroy’s and my CCOSS studies indicate that this class is achieving an ROR
well below the system average ROR, Mr. Conroy proposes a smaller percentage increase
than the system average. Given the size and magnitude of KU’s proposed increase, I
recommend that the FLS class be increased at 125% of the overall system-wide
percentage increase. Furthermore, because of the absolute size of the Residential class, I
recommend that the additional revenue collected from the FLS class be credited to the

Residential increase.

SHOULD THE COMMISSION AUTHORIZE AN OVERALL INCREASE LESS
THAN THE 6.49% REQUESTED BY KU, HOW SHOULD THE FINAL
INCREASE BE ASSIGNED TO INDIVIDUAL CLASSES?

I recommend that any reduction in the overall increase be scaled-back in
proportion to the Company’s propbsed class increases with the adjustment to the FLS

class noted above,
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IV.

RESIDENTIAL RATE DESIGN

DOES KU PROPOSE ANY SIGNIFICANT INCREASES TO ITS ELECTRIC
RESIDENTIAL CUSTOMER CHARGE?
Yes. KU proposes to significantly increase its Residential customer charge from

$8.50 to $13.00 per month which represents a 53% increase.

MR. WATKINS, HAVE YOU IDENTIFIED A COMMON OBJECTIVE IN KU’s
RESIDENTIAL RATE DESIGN PROPOSAL?

Yes. It is clear from the testimony of Mr. Conroy that the primary objective of
KU’s Residential rate design is to guarantee revenue collection and profitability

associated with fixed monthly customer charges.

WHY DOES KU DESIRE MORE RESIDENTIAL REVENUE FROM
CUSTOMER CHARGES?

Fixed monthly customer charges represent guaranteed revenue to KU. This
guarantee of revenue obviously reduces the risk of KU’s operations and provides much

more assurances of net income available to shareholders.

OTHER THAN DECOUPLING THE LINK BETWEEN PROFITABILITY AND
VOLUMETRIC SALES, DOES MR. CONROY PROVIDE OTHER
JUSTIFICATIONS FOR HIS PROPOSAL TO COLLECT SUBSTANTIALLY
MORE OF ITS RESIDENTIAL RATE REVENUES FROM FIXED MONTHLY
CHARGES?

Yes. Mr. Conroy claims that because of the high percentage of fixed cost inherent
in providing electric service, prices (rate design) should reflect the Company’s

relationship between fixed and variable costs.
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DOES KU’s PROPOSAL TO COLLECT A SUBSTANTIAL PORTION OF ITS
ELECTRIC NON-FUEL REVENUE FROM FIXED MONTHLY CHARGES
COMPORT WITH THE ECONOMIC THEORY OF COMPETITIVE MARKETS
OR THE ACTUAL PRACTICES OF SUCH COMPETITIVE MARKETS?

No. The most basic tenet of competition is that prices determined through a
competitive market ensure the most efficient allocation of society’s resources. Because
public utilities are generally afforded monopoly status under the belief that resources are
better utilized without the duplication of the fixed facilities required to serve consumers,
a fundamental goal of regulatory policy is that regulation should serve as a surrogate for
competition to the greatest extent practical.® 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 “fixed” costs or be
reflective of excess capacity. Indeed, competitive market-based prices are generally

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

PLEASE EXPLAIN HOW THIS THEORY OF COMPETITIVE PRICING
SHOULD BE APPLIED TO REGULATED PUBLIC UTILITIES, SUCH AS KU.
Due to KU’s investment in system infrastructure, there is no debate that many of
its short-run costs are fixed in nature. However, as discussed above, efficient competitive
prices are established based on long-run costs, which are entirely variable in nature.
Marginal cost pricing only relates to efficiency. This pricing does not attempt to
always address fairness or equity. From a perspective of fair and equitable pricing of a
regulated monopoly’s products and services, it is generally agreed that payments for a

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

James C. Bonbright, et al Principles of Public Utility Rates at 141 (2d ed. 1988).
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that receive more benefits should pay more in total than those who receive fewer
benefits. With respect to electric and natural gas usage, the volume of consumption is
the most direct, and in my opinion the best indicator of benefits received, such that
volumetric pricing promotes the fairest pricing mechanism to customers and to the
utility.

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

Furthermore, virtually every capital intensive 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 that were once
regulated; e.g., motor transportation, airline travel, and rail service.

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

use less of these products and services.

DOES KU’s PROPOSAL TO COLLECT A SUBSTANTIALLY GREATER
PORTION OF ITS RESIDENTIAL REVENUES AND 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
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Public Utility Rates. With regard to the collection of revenue solely (or largely) through
a fixed customer charge, Dr. Bonbright states:

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

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

EARLIER IN YOUR TESTIMONY YOU EXPLAINED THAT VOLUMETRIC
PRICING PREDOMINATES IN COMPETITIVE MARKETS. IS THERE ANY
DATA OR EXPERIENCE REGARDING THE PRICING OF UTILITY
SERVICES THAT HAVE RECENTLY BEEN DEREGULATED?

Yes. Retail electric competition for electric generation services exists in several
states. Invariably, customer choice for generation supply is volumetrically priced.
However, competition for electric generation alone does not necessarily provide a good
apples-to-apples comparison with the bundled services provided by KU.

Texas has implemented total retail 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,
distribution, and metering. The customers’ selected service provider supplies all services
from the generator to the meter box. Electric providers compete for customers and are

free to set their own prices and pricing structure.

HOW ARE COMPETITIVE RESIDENTIAL ELECTRIC RATES STRUCTURED
IN TEXAS?

Every competitive electric service provider in Texas has a volumetric component
within their rate structure. With regard to Residential fixed monthly customer charges,
there are two different pricing structures: those with traditional fixed monthly customer

charges (regardless of consumption); and, those that have a minimum bill amount. The
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Q.

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 21 75%
Traditional fixed monthly customer charge 7 25%
Total 28 100%

Of the 7 providers that utilize a traditional fixed monthly customer charge, the
average customer charge is $6.94 per month. Regarding the 21 competitive providers
that waive a fixed fee with a minimum threshold of usage, the average customer charge is
$9.14 per month. The details supporting these amounts are provided in my Exhibit No.
GAW-6.

From this data, 25% of the providers have maintained the traditional fixed
monthly customer charge, and 75% of the providers waive any fixed fees once a
minimum level of consumption (KWH) is achieved.’

When prices for a service similar to KU’s operations are established based on
competition and determined by the market (customers and sellers), the resulting rate
structure is similar to that found for most other competitive goods and services, i.e.,

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

HAS MR. CONROY CONDUCTED AN ANALYSIS OF COSTS THAT HE
CONTENDS SHOULD BE CONSIDERED IN DEVELOPING THE
RESIDENTIAL CUSTOMER CHARGE FOR ELECTRIC SERVICE?

Yes.

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

9

As indicated in the notes to Exhibit No. GAW-6 customer charges are waived with minimum monthly

usages ranging from of 500 KWH to 2,000 KWH.
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No.

PLEASE EXPLAIN.

Mr. Conroy estimates KU’s monthly electric Residential customer “cost” to be
$18.82. However, Mr. Conroy’s analysis includes a significant level of distribution,
administrative, general, and other overhead costs. Electric utilities are in the business of
providing electric energy to customers. Administrative, general and other overhead costs
are a normal cost of business for any enterprise and should be recovered based on the
level of service provided (i.e., on a volumetric basis). That is, these costs are incurred in
the provision of services rendered. As such, these costs should be recovered in relation to

the level of services provided.

HOW ARE ADMINISTRATIVE, GENERAL AND OVERHEAD EXPENSES
TYPICALLY RECOVERED IN COMPETITIVE MARKETS?

As discussed previously, the pricing structures in competitive markets are
predominately volumetrically priced. This volumetric pricing recovers all of a business’s

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

NOTWITHSTANDING THE EFFICIENCY REASONS AS TO WHY
REGULATION SHOULD SERVE AS A SURROGATE FOR COMPETITION,
ARE THERE OTHER RELEVANT ASPECTS TO THE PRICING STRUCTURES
IN COMPETITIVE MARKETS VIS A VIS THOSE OF REGULATED
UTILITIES?

Yes. In competitive markets, consumers, by definition, have the ability to choose
various suppliers of goods and services. Such is obviously not the case with regulated
monopoly utilities. Consumers and the market have a clear preference for volumetric
pricing. Utility customers are not so fortunate in that the local utility is a monopolist.
The only reason utilities are able to achieve pricing structures with high fixed monthly
charges is due to their monopoly status. In my opinion, this is a critical consideration in
establishing utility pricing structures. That is, competitive markets and consumers in the

U.S. have demanded volumetric based prices for generations: a regulated utility’s pricing
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structure should not be allowed to counter the collective wisdom of markets and

consumers simply because of its market power.

HAVE YOU CONDUCTED AN ANALYSIS OF THE COSTS THAT SHOULD BE
CONSIDERED IN DETERMINING KU’s RESIDENTIAL CUSTOMER
CHARGES FOR ELECTRIC SERVICE?

Yes. As I discussed earlier, there is no doubt that the majority of KU’s non-fuel
costs are fixed in the short-run and that efficient, competitive pricing dictates volumetric
pricing. However, traditional ratemaking has recognized a minimum level of fixed
customer charges to reflect the direct costs of maintaining a customer’s account. These
direct customer costs include the Company’s investment 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 traditional direct
customer cost analysis for KU which is presented in my Schedule GAW-7. This study

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

WHAT IS YOUR RECOMMENDATION REGARDING KU’s RESIDENTIAL
CUSTOMER CHARGE?

Although my customer cost analysis indicates that a reduction to KU’s electric
customer charge is warranted, in the interest of gradualism and rate continuity I
recommend that KU’s current Residential electric customer charge be maintained at the

current level of $8.50 per month.

DOES THIS COMPLETE YOUR TESTIMONY?
Yes.

42



Schedule GAW-1
Page 1 of 6
BACKGROUND & EXPERIENCE PROFILE
GLENN A. WATKINS
VICE PRESIDENT/SENIOR ECONOMIST
TECHNICAL ASSOCIATES, INC.
EDUCATION
1982 - 1988 M.B.A,, Virginia Commonwealth University, Richmond, Virginia
1980 - 1982 B.S., Economics; Virginia Commonwealth University
1976 - 1980 A.A., Economics; Richard Bland College of The College of William and Mary,
Petersburg, Virginia
POSITIONS
Jul. 1995-Present Vice President/Senior Economist, .Technical Associates, Inc.
Mar. 1993-1995 Vice President/Senior Economist, C. W, Amos of Virginia

Apr. 1990-Mar. 1993 Principal/Senior Economist, Technical Associates, Inc.

Aug. 1987-Apr. 1990 Staff Economist, Technical Associates, Inc., Richmond, Virginia
Feb. 1987-Aug. 1987 Economist, Old Dominion Electric Cooperative, Richmond, Virginia
May 1984-Jan. 1987 Staff Economist, Technical Associates, Inc.

May 1982-May 1984 Economic Analyst, Technical Associates, Inc.

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

EXPERIENCE

L Public Utility Regulation

A.

Costing Studies - Conducted, and presented as expert testimony, numerous embedded and
marginal cost of service studies. Cost studies have been conducted for electric, gas, telecommuni-
cations, water, and wastewater utilities. Analyses and issues have included the evaluation and
development of alternative cost allocation methods with particular emphasis on ratemaking
implications of distribution plant classification and capacity cost allocation methodologies.
Distribution plant classifications have been conducted using the minimum system and zero-
intercept methods. Capacity cost allocations have been evaluated using virtually every recognized
method of allocating demand related costs (e.g., single and multiple coincident peaks, non-
coincident peaks, probability of loss of load, average and excess, and peak and average).

Embedded and marginal cost studies have been analyzed with respect to the seasonal and
diurnal distribution of system energy and demand costs, as well as cost effective approaches to
incorporating energy and demand losses for rate design purposes. Economic dispatch models
have been evaluated to determine long range capacity requirements as well as system marginal
energy costs for ratemaking purposes.

Rate Design Studies -- Analyzed, designed and provided expert testimony relating to rate
structures for all retail rate classes, employing embedded and marginal cost studies. These rate
structures have included flat rates, declining block rates, inverted block rates, hours use of demand
blocking, lighting rates, and interruptible rates. Economic development and special industrial
rates have been developed in recognition of the competitive environment for specific customers.
Assessed alternative time differentiated rates with diurnal and seasonal pricing structures. Applied
Ramsey (Inverse Elasticity) Pricing to marginal costs in order to adjust for embedded revenue
requirement constraints.
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C. Forecasting and System Profile Studies -- Development of long range energy (Kwh or Mcf) and

demand forecasts for rural electric cooperatives and investor owned utilities. Analysis of electric
plant operating characteristics for the determination of the most 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 term purchased capacity
and energy costs, and short term power interchange agreements.

D. Cost of Capital Studies -- Analyzed and provided expert testimony on the costs of capital and
proper capital structures for ratemaking purposes, for electric, gas, telephone, water, and
wastewater utilities. Costs of capital have been applied to both actual and hypothetical capital
structures. Cost of equity studies have employed comparable earnings, 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.

E. 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. Transportation Regulation

A Qil and Products Pipelines -- Conducted cost of service studies utilizing embedded costs, .C.C.
Valuation, and trended original cost. Development of computer models for cost of service studies
utilizing the "Williams" (FERC 154-B) methodology. Performed alternative tariff designs, and
dismantlement and restoration studies.

B. 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.

II1. Insurance Studies

Conducted and presented expert testimony relating to market structure, performance, and
profitability by line and sub-line of business within specific geographic areas, e.g. by state. These
studies have included the determination of rates of return on Statutory Surplus and GAAP Equity
H 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 return
methodology, the development of a fair investment income rate, capital structure, cost of capital.

Other insurance studies have included testimony before the Virginia Legislature
regarding proper regulatory structure of Credit Life and P&C insurance; the effects on competition
and prices resulting from proposed insurance company mergers, maximum and minimum expense
multiplier limits, determination of specific class code rate increase limits (swing limits); and
investigation of the reasonableness of NCCI's administrative assigned risk plan and pool expenses.

IV. Anti-Trust and Commercial Business Damage Litigation

Analyses of alleged claims of attempts to monopolize, predatory pricing, unfair trade .
practices and economic losses. Assignments have involved definitions of relevant market
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areas(geographic and product) 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 of products, financial performance; and business valuations.

MEMBERSHIPS AND CERTIFICATIONS

Member, Association of Energy Engineers (1998)

Certified Rate of Return Analyst, Society of Utility and Regulatory Financial Analysts (1992)
Member, American Water Works Association

National Association of Business Economists

Richmond Association of Business Economists

National Economics Honor Society
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CHARGING FOR DISTRIBUTION UTILITY SERVICES PAGE 28

EDISTRI VICE

A first question to be answered when designing rates is what does it cost to provide the service?
What are the causes and magnitudes of the rekvant costs? It s helpful to observe that the costs
recovered by distribution-level rates have historically extended far beyond the distribution system.
Are there other costs, not directly related to distribution services, that distribution rates are
expected to recover? What follow here are an overview of utility costing methodologies and a
discussion of some practical considerations to keep in mind when determining rate structures.

A. Utility Plant Costing Methods

Utilities and regulatory commissions use a variety of methods for determining and allocating cost
responsibility among customers and customer classes. There are two general types of cost study,
embedded and marginal. Embedded, or fully distributed, seeks to identify and assign the
historical, or accounting, costs that make up a utility s revenue requirement. Marginal, as the
name connotes, aims at determining the change in total costs imposed on the system by a change
in output (whether measured by kilowatt-hour, kilowatt, customer, customer group, or other
relevant cost driver). Each commission around the country uses these studies i its own way to
inform the rate design process; in the end, most commissions rely on embedded cost studies for
ultimate allocations and price levels, constrained as they are by a legal requirement to set rates
that offer the prudent utility a reasonable opportunity to earn a fair rate of return on its assets
used in service to public.”® The allocations, however, are often structured to reflect at least
relative differences in the marginal costs of providing a company s various services.

1. Cost Causation

There is broad agreement in the Lterature that distribution investment is causally related to peak
demand. Numbers of customers on the system and energy needs are also seen to drive costs, but
there is less of a consensus on these points or on their implications for rate design. In addition,
not all jurisdictions employ the same methods for analyzing the various cost components, and
there is of course a wide range of views on their nature  marginal, embedded, fixed, variable,
joint, common,* etc.  and thus on how they should be recovered in rates.

33, NARUC, p. 32.

34. The costs of multiple products or services supplied by the same plant or process are either common or
joint. Common are those that generally do not vary with changesin output. The classic example is the
president s desk, which is needed torun the firm as a whole but is incremental to the provision of no particular
good or service. Another example is that of an airline flight, the majority of whose costs are incurred in a single
lump and do not vary with the number of passengers camried. Put another way, common costs are those for which
the unit of production (the single flight), which is the basis of cost incurrence, is larger than the unit of sale (a
{continued...)
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Numbers of customers, usage, and demand, however, are only part of the story. Other factors
also play an important role: geo graphy (particularly population density), system design (e.g.,
aerial versus underground lines), and the utility s business practices (for example, the extent of
expenditures on billing, answering customers questions/complaints, etc.). The implications of
such factors on rate design is unclear, however: one can charge for services on the basis of
numbers of customers, usage, and demand, but not on the basis of other such factors.*

2. Embedded Costs

a. Cost Classification: Customers, Demand, and Energy

Traditionally, customer costs are those that are seen to vary with the number of customers on the
System  service drops (the line from the distribution radial to the home or business), meters, and
billing and collection. Some utilities and jurisdictions also include some portion of the primary
and secondary distribution plant (poles, wires, and transformers) in these costs, on the ground that
they also are driven more by numbers of customers than by demand or energy. Similar reasoning
leads to the designation of the costs of customer service and customer premises equipment as
customer-related. But, since the system and its components are sized to serve a maximum level of
anticipated demand, the notion that there are any customer costs (aside from perhaps metering

and billing) that are not more properly categorized as demand can be challenged (see Subsections
3 and 4, below).

Utilities classify significart portions of their embedded distribution investment as demand-related,
reasoning that it is designed and installed to serve a customer or group of customers according to
their contribution to some peak load (system, substation, etc.). Substations are a typical example
of such costs, but so too may be a significant portion of the wires and related facilities, since they
are sized, at least in part, to serve a peak demand.

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

34. (...continued)
single ticket to a single passenger). Kahn, Vol. I, p. 77. If services produced in common can be produced in
varying proportions, it may then be possitie to identify separate marginal production costs for each.

Products that are produced in fixed proportions (e.g., cotton fiber and cottonseed oil, beef and hides,
mutton and weol) are characterized by joint costs. For that aspect of their production process that is joint, the
products have no separately identifiable marginal costs. Id,, p. 79. See also Bonbright, pp. 355-360.

35. These other cost factors can have huge effects on prices. Three distribution utilities in the American south,
owned by the same holding company and using the same costing methodology, recently proposed new metering,
customer service rates, and delivery rates. The rates, designed as a combination of monthly per-customer and per-
kW of peak demand charges, vary from company to campany by ratios ranging from 1.25 to 1.9.
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variation is to treat poles, wires, and transformers as energy-related driven by kilowatt-hour

sales but, though it 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 mplies, 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 investment and the customer-
related costs. The zero-intercept approach is a variation on the minimumsize. Here the idea
is to identify 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 i not always clear, msofar 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 classifying costs has virtues and vices. The first potential pitfall lies in the
assumptions, explicit and implicit, that a method is built upon. In the basic customer method, it is
the a priori classification of expenditures (which may or may not be reasonable). In the case of
the minimum-size and zero-intercept methods, the threshold assumption is that there is some
portion of the system whose costs are unrelated to demand (or to energy for that matter). From
one perspective, this notion has a certain intuitive appeal  these are the lowest costs that must
be incurred before any or some minimal amount of power can be delivered  but from another
viewpoint it seems absurd, since in the absence of any demand no such system would be built at
all. Moreover, firms in competitive markets do not indeed, can not 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.

Other assumptions are of a more technical nature. What constitutes the minimum system?
What are the proper types of equipment to be modeled? What cost data are applicable (historical,
current instaliations, etc.)? Doesn t the minimum system in fact include demand costs, since such
a system can serve some amount of demand? The zero-intercept method attempts to model a
system that has no demand-serving capability whatsoever, but what remains is not necessarily a
system whose costs are driven any more by the mmnber of customers than it is by geographical
considerations, whose causative properties are neither squarely demand- nor customer-related.
Does use ofan abstract minimum system place a disproportionate share of the cost burden on

36. ltiscalled zero-intercept because itrelates installed cost to current carrying capacity or demand rating,
creaffing] a curve for various sizes of the equipment involved, using regression techniques, and extendfing] the
curve to a no-load intercept. NARUC, p. 92.
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certain customers or classes, in certain cases evenresulting in double-counting? The answers

chosen to these and other questions will have impacts upon the respective assignments (by type
and customer class) of costs.”’

Historically, the investment decisions of system planners in vertically-integrated utilities were
constrained by the least total cost objective: simply, that they would make that combination of
investments that were expected, given their assessments of risk, to meet expected demand for
service over some reasonable planning horizon. Given the inability to store electricity and the
typical obligation to serve all customers on demand, a utility was required to have sufficient
capacity available to meet peak demand. And, if its only obligation were to meet peak demand,
then it would install only the most inexpensive capacity. However, it had also to serve energy
needs at other times, and i is a general characteristic of electric generation technology that as
capacity costs decrease variable operating costs increase. There is, therefore, a trade-off between
capacity and energy costs that system planners considered when building (or purchasing) new
capacity, ifthey hoped to minimize total costs. Put another way, significant portions of
generating capacity were purchased not to meet demand, but to serve energy, when the fuel cost
savings that the more expensive generation would produce were greater than the additional costs

of that capacity. These ncremental capacity costs were therefore correctly viewed as energy
costs.

A similar kind of analysis can inform the design of distribution systems, as it also does
transmission. The question is whether there is some amount of capacity in excess of the minimmm
needed to meet peak demand that can cost-effectively be installed. The additional capacity

larger substations, conductors, transformers  willreduce energy losses; ifthe cost of energy
saved is greater than that of the additional capacity, then the investment will be cost-effective and
should be made.”® For the purposes ofcost amlysis and rate design, these kinds of distribution
investments are rightly treated as energy-related.”

b. Cost Allocation

As a general matter, distribution facilities are designed and operated to serve localized area loads.
Substations are designed to meet the maximum expected load of the distribution feeders radiating
from them. The feeders are designed to meet at least the maximum expected loads at the primary

37. Sterzinger, George, The Customer Charge and Problems of Double Allocation of Caosts, Public Utilities
Forinightly, July 2, 1981, p. 31; see also Bonbright, p. 347-348.

38. Losses vary with the square of the load. We note also that there is some minimum amount of losses that
cannot beavoided, and that conductors must be sized such that the losses can be abscrbed while still meeting peak
load. To this degree, losses impose a capacity, rather than energy, cost.

39. Anunhappy consequence of separating distribution and transmission planning from that of generation in
restructured markets is the potential loss of this capacity-versus-energy consideration when making new
investment. Certainly, without some sort of regulatory or legislativerequirement, wires-only companies have no
generation cost-savin gs motive to guide their planning decisions.
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and secondary service levels. (As noted above, some investment in distribution capacity may be
seen as reducing energy losses rather than serving peak demand.) For costing purposes it is the
relevant subsystem s (substation, feeder, etc.?) peak that matters, but these peaks may or may not
be coincident with each other or with the overall system s peak. There can be significant variation
among them. Consequently, one practice is to allocate the costs of substations and primary
feeders (which usually enjoy relatively high load factors) to customer class non-coincident peaks
and to allocate secondary feeders and line transformers (with lower load factors) to the individual
customer s maximum demand.” In addition, costs are allocated according to voltage level;
customers taking service at higher levels are typically not assigned any of the costs of the lower-
voltage systems that do not serve them. Costs are then allocated among customer rate groups (or
classes) which requires, among other things, information and judgments about comcidence of
demand when customers of different classes share facilities, as is often the case. .

3. Marginal Costs

For the reasons stated earlier, it is the long-run marginal cost that is most relevant to designing
tates. It can be described as the cost of that lumpy, geographically dispersed set of investments
that a utility must make if demand continues to grow after the distribution system has mitially
been built out.

a. Demand and Energy

As already noted, the drivers of distribution costs are typically seen to be peak demand (itself
driven by both customer demand and numbers of customers) and energy needs.* For the
purposes of marginalcost analysis, it is ako necessary to identify investments that are not made to
serve incremental demands, but are made for some other purpose  reliability, replacement of
existing systems, etc. The costs of these investments are generally not included in marginal cost
calculations, although, in certain cases, there may be legitimate arguments to the contrary,

40. Class non-coincident peak may not be the best measure of cost causation, since much of the system serves a
variety of customer classes. Chernick, Paul, From Here to Efficiency: Securing Demand-Management Resources,
Vol. 5, 1993, p. 81. Ideally, the dbject isto design rates that reflect the costs of customers contributions to the
relevant peak,

41. It is worth noting that, in the short run, distribution costs vary more closely with numbers of customers than
with load (except in capacity-constrained areas). For rate design, with its focus on the long run, this fact need not
be a distraction. It does, however, have implications for setting revenue requirements. We address this question in
Chapter V, below. )

42, For instance, at the time that an investment to replace existing facilities {whose loads, let us say, are not
expected to change over some extended period) is being contemplated, there are costs that can potentially be
avoided. In the extreme, replacement would be unnecessary if all customers served by the facility were to decide to
go offgrid. Other, more likely alternatives involve combinations of end-use efficiency, distributed generation,
and smaller, more efficient distribution technologies. On these bases, the mar ginal or, more reasonably, the larger

{continued...)
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Many of the same cost classification and assignment questions that pervade embedded cost
analyses also recur in margial cost studies, although their answers have different analytical
effects. Whereas an embedded cost study strives to identify and assign total historical costs to
classes of service (on the basis of any of a number of principles, including cost causation and
fairness), a marginal cost analysis aims to determine the cost consequences of changes in output
and thus the value of resources that must be used to serve incremental demand. Therefore, costs

that are umaffected by changes in output (which describes all common and many joint costs) are
excluded from the costs under examination. *

The study period for a marginal cost analysis is forward-looking and should be of sufficient
duration to assure that all incremental demand is related to the investments forecast to serve that
demand: a mismatch of timing and investment could resuk in significantly over- or understated
costs. Those incremental costs are then discounted to their present value and annualized over the
planning horizon. This has the effect of smoothing out the lunpiness of investment in relation
to changes in demand.* This analysis relates changes in total costs to changes in demand
(aggregating demand increases caused by the addition of customers with those caused by
increases in demand per customer).* Since new customers create additional demand, this
approach is not unreasonable.

Even so, some jurisdictions consider certain costs customer-related and treat them separately for
the purpose of marginal cost analysis. Customer premises equipment that which is dedicated
specifically to individual customers and unrelated to variations in demand (meters and perhaps
service drops)  are probably the only distribution costs that can be directly assigned to customers
{(except in the cases of customers who have additional facilities transformers, wires, even

42. (...continued)
incremental costs of distritution can be calenlated, If replacement of the particular component of the system is
forecast for some time in the future, then its expected future costs would need to be discounted appropriately to
yield a present-value incremental cost.

43. Because marginal cost is defined as the change in total cost arising from a change in output, all costs are,
strictly speaking, included in the analysis. It just happens that most are netted out, to reveal those that are caused
by the change in output. As a practical matter, however, an analyst may simply identify the costs that vary with
output and exclude therest. It is this second appreach, however, thatraises debates about the nature of costs and
whether they should be included in the analysis. Are they joint or common? Do they vary with demand, energy,
customers, or not at all? Resdlving the issues usually requires large doses of judgment.

44. An altemative approach is to calculate the cost (savings) of advan cing (deferring) by one year the planned
stream of investments to meet the increment (decrement) in demand. This approach yields a cost that is equal to
the value of the marginal investments for one year (which is the same as the economic carrying charge on those
investments). This method is often used, for example, to determine an annual cost per kW of generating capacity.

45. For sizing much of the distribution system, demand is the critical factor. One customer contributing six
kilowatts to peak demand has the same impact as two each contributing three kilowatts.
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substations, dedicated solely to their needs).** Some jurisdictions ako consider other facilities
(line transformers, secondary level conductors) in some measure customer-related, but, to the
extent that they are jointly-used to serve more than one custormer, it may be difficult to establish
that the addition or loss of any one customer will affct the costs of those facilities.” In any
event, if some costs are deemed marginal customer costs (which means that they are avoidable
only at the time of hook-up), it by no means follows that they should be recovered in recurring
monthly fixed fees (see Section V.A.5., below).

Other approaches sometimes used to resolve the cost-causation question are the minimum
system and zero intercept methods. Here, instead of using embedded cost data, the
distribution system & 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-intercept) that could
provide voltage but not power.*® This cost would be deemed customer-related and separated
from the total incremental cost previously determined, to identify the demand (or, more propetly,
the demand- and energy-related) portion. For the reasons stated earlier, we challenge the wisdom
of these approaches.*

Other methodological difficulties may also arise. By definition, joint and common costs are not
marginal, but occasionally they creep into the analysis, when, for example, they make use of what
are in effect average, not marginal, investments and expenditures.® And, as with embedded
costs, marginal costs are typically broken out by customer class. Here, again, the analysis requires

46. After the meter, the customer service drop is typically scen as the least demand-related component ofthe
system: it is sized to exceed anyrealistic maximum demand that the consumer might impose and it will last a very
long time. However, although it is true that no investment would be made unless a customer were present, it is
also true that the amount of the initial investment increases as the customer s forecasted load increases. Thus,
customer investments can be seen as demand-related, as can investments farther up the system  transformers,
wires, and substations  whose sizing depends on expected peak demand. Bouford, James D., Standardized
Component Method for the Determination of Marginal and Avoided Demand Cost at the Distribution Level,
Central Maine Power Company, (unpublished and undated), Pp- 34.

47. NARUC, p. 136.

48. A handbook published by the National Economic Research Assodiates (NERA), which is often cited in
support of the minimum system distribution cost classification, states that only the labar costs necessary to put
together a minimum system and no conductor and transfrmer costs  are custamer-related NERA, HowTo
Quantify Marginal Costs: Topic 4, (prepared for the Electric Utility Rate Design Study, March 10, 1977), pp. 76.

49. California, for instance, has rejected the minimum system approach to marginal costs, favoring instead a
meth od which uses the weighted average of the costs of continuing to serve existing customers and the costs of
initiating setvice to new customers.

50. See, e.g., NARUC, p. 127, which notes that, because calculating marginal distribution and customer costs
can be difficult, it is still common for analysts to use some variation of a projected embedded m ethod ology for
these elements, rather than a strictly marginal approach. This tack isjustified bythe sweeping assumption that
projected embedded distribution costs are a reasoneable approximation of marginal costs. The assumption is,
however, contestable. FERC accounting requirements, which form the basis of most embedded cost analyses,
include in distribution certain, and often substantial, administrative and general (A&G) costs (Accounts 920 to
935). A&G is not caused by the provision of distribution service.
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reasonable assessments of the coincidence of demand, when customers of different classes share
facilities,

Another dimension of cost, and perhaps most revealing, is the geographic. There are several
aspects to it. First are the topographical and meteorological characteristics of the area over which
the distribution system is laid. Elevations, plant life, weather, soil conditions, and so on all have
effects on costs. So too demography, which is captured partly by demand and numbers of
customers, but also affecting costs is the density of customers in an area (sometimes expressed as
customers per mile). These inflaences combine in assorted ways, wih themselves but also with
changes in load and rates of investment, to produce variations in costs from one area of the
distribution system to another. Itisnot unusual to see marginal distribution costs varying greatly
from one place to another, even when the distances between the different areas is comparatively
short. Table 1 describes the significant variations in costs for incremental distribution nvestments
in a large mid-westem utility.

Average | Area Specific | Annual Cost Average High

System High-Low @ 15% Marginal Marginal

Marginal Marginal | Capital Cost Costs per Costs per

Costs per kW | Costs per kW Recovery | kWh @ 20% | kWh @ 20%

Factor | Load Factor | Load Factor

Transmission $230 NA $34 $0.02 $0.04

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

Lines

Distribution $60 $300-0 $9 $0.0015 $0.025
Transformers

Total $1,250 $1,875-0 $183 $.1015 $0.20

Table 1

Differentiating marginal costs along these lines will tell a utility where investment (whether in new
facilities, end-use efficiency, or distributed generation) is needed and what the minimum value of
that investment is. Whether for rate-making purposes this information is usefal should
distribution rates be geographically deaveraged ? isa tougher question. We take it up in
Chapter V, below.

51. This is estimated load factor for the incremental distribution investment alone, not for the entire distribution
system altogether. Incremental investment to meet peak needs typically manifests low load factors; 20% is a
conservatively high estimate.
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4. Key Concern in Determming Costs: Follow the Money

The occasionally technical and arcane matters taken up in embedded and marginal cost studies
are, of course, important, but it is perhaps more important to bear in mind that, in rate design
cases, what is fundamentally at issue is who should bear what revenue responsibilities. In the

interplay between cost allocation and rate structures, the debate over money is played out. Firstis

the question of what costs will be categorized as distribution, as opposed to transmission or
generation in the case of vertically integrated utilities, or perhaps competitive services in other
instances. This is no small matter, since significant portions of a firm s joint and commeon costs
(typically, administrative and general) are often attributed to the distribution business, even
though there is no causal relationship between them. Then there is the designation of a cost as
either customer or demand, which will affect both how costs are divvied up among classes and
who within each class will pay them (i.e., both inter- and intra-class allocations). While there is a
touch o f cynicism in the observation that there is no shortage of academic arguments to justify
particular outcomes, it is nevertheless largely true. Always be aware of the revenue effects of a
particular rate structure. Who benefits, who loses? Fixed prices, because they recover revenues
by customer rather than by usage, invariably shift a larger proportion of the system s costs to the
lower-volume consumers (residential and small business). The positions that interested parties
take with respect to rate design should, in part, be considered in light of their impacts on class
revenue burdens and on the profitability of the utility. Here the admonition to be practical cannot
be stressed enough. Seemingly small changes in a rate design can have very significant
consequences for different customers.s? .

52. Consider the following example (the hypothetical rates cover distribution services only). A residential
customer using 500 kWh per month and paying $0.05 per delivered kWh and a monthly customer charge of $5.00
sees a monthly bill of$30. If rates were revised so that residential customers paid a fixed charge of $20 per month
plus $0.02 cents per kWh, a customer using 500 kWh would receive the same total bill of$30. For this customer,
the rateredesign is revenue neutral. However, for a customer using 300 kWh/manth, the monthlybillunder the
original rate structure is $20 and, under the new rates, is $26 a 30% increase, even though there is no change in
usage. For a customer using 700 kWh/month, the original billis $40 and therevised bill is $34, a 15% reduction.

Consider a gain the customer using 500 kWh/month. If, under the original rate structure, she reduced her
electricity use to 300 kWh per month (whether by load reduction, demand-side man agement, the installation of a
roofap solar dectric system, or some combination of these options), she would reduce her bill by$10. However,
under the revised rate structure, she would only reduce her bill by $4.

Whether the impacts of a rate design change are immediate and substantial depends, ofcourse, on a
variety of factors. The extent to which class cost allocations are altered will determine whether particular
customers total bills (all clse being equal) will go up or down. Even those changes that are meant to be class

revenue-neutral will affect individual customer bills: as already noted, shifts from usage-based to fixed charges
recover disproportionately higher revenues from low-volume users and then, more subtly, there are the effects (both
positive and negative) on bills and revenues that flow from demand responses to the changes in rate structure.
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3. Usage Sensitivity: What s Avoidable?

a. Peak Demand and Sizing the Wires

Distribution investment is made to serve an expected level of demand over a period of time, often
determined by the useful life of the equipment. To the extent that, once a network (or component
of it) is built, there is excess capacity in it, the marginal cost of using that excess capacity will be
quite low (possibly very close to zero, inso far as there is Litle in the way of variable cost). Itis
this phenomenon  that the short-run marginal cost of delivering a kilowatt-hour is zero that
underlies the argument that there should be no per-kilowatt-hour charge for doing so.

As peak bad grows, it will press up against the capacity limits of the system. At the time of
constraint, the marginal cost of delivering a kilowatt-hour is, in fact, significantly greater than
zero: at a minimum i is the cost of the additional investment needed to carry that marginal
kilowatt-hour to end-users.”® At that point, presumably, the new investment is made, and it is
sized to minimize the total costs of delivery over the long term and thus, as before, there is
suddenly excess capacity causing once again the marginal cost to f21lto almost zero.

This non-linearity of investment with demand is a characteristic of rmch of the distribution
system, the closer one gets to the end-user. To the extent that there are not an infinite mmber of
equipment sizes to enable precise matching of mvestment and demand, excess capacity is almost
necessarily built into the system, from substation facilities to feeders, transformers, customer
service drops. But this has less to do with the finitude of equipment options than it does with the
least total cost planning objective (optimizing total construction and operations costs over the
investment horizon). The analytical key is to view the systemover a time period long enough to
smooth out the lumpiness of investment in relation to changes in demand.*

What emerges from such analysis is the recognition that there are costs associated with load
growth, savings generated by reductions in load growth, and savings flowing from reductions in
existing boad. These values, not necessarily equalto each other, reflect in part the fungibility of

significant portions of the system (e.g., substations and feeders). Capacity unused, or freed up, by
one customer can be used by others.>

Sometimes cited as an interesting and somewhat anomalous characteristic of some distribution
investment, specifically that closest to customers (such as the service drop) is its manifestation of
positive marginal costs with load growth but seemingly zero marginal (or avoided) costs with load
reductions. This is because, so the argument goes, load reduction makes no capacity availbk for

53. And it may indeed be greater, if the value to consumers of that marginal delivery is greater than the cost of
the additional investment. See Appendix A.

54. The justification for analyzing costs over the long run, and for setting prices on that basis, is discussed in
Appendix A

55. Chernick, Vol. 5, p. 68.
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alternative uses, that did not already exist. This not so, however, because the inability to re-use
capacity does not mean that there is no value to not using it. At the very least, future replacement

costs can be deferred and the equipment installed on replacement can'be down-sized, thereby
reducing costs for all users.*®

The differences in costs and savings associated with load growth, reduced growth rates, and
reductions in existing load may leave some room for debate about their implications for rate
design; but, given the declining-cost nature of the distribution system, these differences will
probably have less of an impact than will the need to recover an embedded revenue requirement.
The critical point here is that distribution costs vary primarily with load over the longer term.

b. Energy: The Costs of Throughput

As discussed earlier, to the extent that distribution investments are made to offset energy needs,
there are necessarily costs associated with avoiding those investments. Losses, heat build-up,
frequency of overloads, efc., are aspects of energy use that affect distribution investment and
operations; thus there are marginal energy costs in distribution. Whether avoiding those costs
make alternatives to distribution cost-effective is an empirical question. But, for purposes ofrate
design, it is sufficient to say that these marginal costs should be understood and appropriately
reflected in rates. They are unquestionably volumetric in nature.

B. Conclusion; The Costs of Distribution Services

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 principle that those who cause a cost
should pay that cost. However, the usual drivers ascribed to distribution costs (both embedded
and marginal) describe only part of the story, and the force-fitting of square costs into round

drivers can lead to rate designs that will not best promote long-run dynamic efficiency. This is
especially true of embedded cost studies, in which a central objective is to assign or allocate costs
to particular services or classes of customers, even though many of those costs cannot be assigned
unequivocally according to the principle of causation. By their very mature, many utility costs are
joint or common to two or more services; consequently there can be no unshakeable assertion that
any one service in fact caused a cost and, therefore, that a particular rate element should recover
it. And marginal cost studies ofien suffer from this deficiency as well. This means that regulators
should be very careful be fore relying upon what are essentially (though not necessarily

56. Id., pp. 68-71. Also affected is the magnitude and cost of over-sizing equipment in order to setve forecast
demand. See also NERA, pp. 17-18.
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unreasonable) arbitrary cost assignments for the purpo ses of designing rates.”” Too great a
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.

Mar ginal cost analysis demonstrates that distribution costs vary with load in the long run. This
has important implications for rate design. Embedded cost analysis, though it relies on a priori
assumptions about causes (and allocations therefore) of historical costs, is usefill in rate design at
least insofar as it informs the process of reconciling marginal cost-based rates with revenue
requirements.” We recognize that there are honest disagreements over approaches to both kinds
of analysis.”® But what is important here is for regulators to be aware of the fundamental
relationships between costs and demand for electric service, in order to devise rates that best
serve the objectives they seek.

57.  To ensure that [embedded distribution plant] costs are properly allocated, the analyst must first classify
each account as demand-related, customer-related, or a combination of both. The dassification depends upon the
analyst s evaluation of how the costs in these accounts were incurred. NARUC, p. 89. Interestingly, the manual,
in a table on page 34, acknowledges that there is an energy-related component to embedded distribution costs, but
is otherwise silent en the question.

58. Bonbright, pp. 366-367. Bonbright expresses some skepticism as to the usefulness of most embedded cost
studies for rate design, on the ground that they often ignore the relationship between cost causation and
apportionment. One may suspect that the choice of [allocation] formula depends, not on principles of cost
imputation but rather on types of apportionment which tend to justify whatever rate structure is advocated fr non-
cost reasons. Id., p. 368.

59. Seg e.g., Chemick, Vol. 5, pp. 58-83, and NARUC, pp. 86-104 and 137-146.
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KENTUCKY UTILITIES

Schedule GAW-6

Competitive Fixed Charges For Electric Residential Rates In Texas

MONTHLY
COMPANY CHARGE
No Waiver of Customer Charge:
1 Andeler $3.95
2 APG&E $8.95
3 CPL Retail $4.97
4 Direct Energy $5.00
5 Gexa $4.79
6 Smartcom < 500 kwh $12.95
Smartcom > 500 kwh $9.95
7 TriEagle $4.95
Customer Charge Waived w/Minimum Usage:
8 4Change $9.95 1/
9 Ambit Texas $9.98 1/
10 Amigo - Plan 1 $9.95 1/
Amigo - Plan 2 $6.95 4/
11 APNA-Plan1 $9.95 1/
APNA - Plan 2 $12.95 1/
12 Bounce $6.95 1/
13 Brilliant $10.99 1/
14 Cirro $5.75 1/
15 Dynowatt $6.95 1/
16 Infinite $18.55 1/
17 Just Energy - Plan 1 $9.95 1/
Just Energy - Plan 2 $14.95 2/
18 Pennywise $9.95 1/
19 Potentia $9.99 1/
20 Southwest Power §7.95 1/
21 Spark $8.99 1/
22 Star $4.99 3/
23 Stream <699 kwh $9.95 1/
Stream  700-999 kwh $4.95 1/
24 Tara $6.95 4/
25 Texpo $7.95 1/
26 TRUE $9.95 1/
27 Veteran $5.00 1/
28 YEP $7.95 1/
AVERAGE: CUST. CHARGE WAIVED W/ MINIMUM USAGE $9.14
AVERAGE: NO WAIVER TO CUST. CHARGE W/ MINIMUM USAGE $6.94

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.
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Schedule GAW-7

Kentucky Utilities
Residential Electric Customer Costs
Residential
Amount
Rate Base:
Gross Plant
Services $40,175,956
Meters 42,024,614
Total 82,200,571
Depreciation Reserve
Services 27,620,164 1/
Meters 20.578.258 1/
Total 48,199,422
Net Rate Base 34,001,148
Operation & Maintenance Expenses Weighted
Meter Operations 4,599,330 Pct Cost Cost
Meter Maint. 0 Debt 50.00% 3.70% 1.85%
Meter Reading 3,020,141 Equity 50.00% 8.50% 4.25%
Records & Collections 8,789,944 Total 100.00% 6.10%
Misc. Customer Accts. - 460,594
Total 16,870,009
Depreciation Expense
Services 815,672 2/
Meters 962.364 2/
Total 1,777,936 Effective Tax Rate
Revenue Requirement: Taxable
Interest 629,021 Tax Income
Equity Return 1,445,049 $89,659,334 $232,525,670 38.56%
Income Tax @ effective rate 906,876
Revenue for Retumn i 2,980,946
Total Customer Revenue Requirement 21,628,892
Number of Bills 5,044,176
Monthly Cost $4.29

1/ Calculated Per Company Response toOAG 1-273
2/ Calculated Per Mr. Spanos Depreciation rates Exhibit JJS-KU, Part lll.



COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

APPLICATION OF KENTUCKY UTILITIES )
COMPANY FOR AN ADJUSTMENT OFITS ) 2012-00221
ELECTRIC RATES )

AFFIDAVIT OF GLENN A. WATKINS

)

Commonwealth of Virginia )

)

Glenn A. Watkins, being first duly sworn, states the following: The
prepared Pre-Filed Direct Testimony, and the Schedules and Appendix attached
thereto constitute the direct testimony of Affiant in the above-styled case. Affiant
states that he would give the answers set forth in the Pre-Filed Direct Testimony
if asked the questions propounded therein. Affiant further states that, to the best
of his knowledge, his statements mad
not.

Giénn A. Watkins

SUBSCRIBED AND SWORN to before me this day of , 2012,

Né ’fRY PUBgIC

My Commission Expires: {0~ 3\~ !




