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Q.

	

Q.

	

Please state your name and business address.

13

	

A.

	

Myname is David C. Roos and my business address is Missouri Public Service

14

	

Commission, P .O. Box 360, Jefferson City, MO 65102.

15

	

Q.

	

What is your present position with the Missouri Public Service Commission

16 (Commission)?

17

	

A.

	

I am a Regulatory Economist III in the Economic Analysis Section, Energy

18

	

Department, Operations Division of the Missouri Public Service Commission.

19

	

Q.

	

What is your educational background and work experience?

20

	

A.

	

I graduated from the University of Notre Dame, Notre Dame, Indiana, with a

21

	

Bachelor of Science degree in Chemical Engineering in May 1983 . I received a Master of

22

	

Arts degree in Economics from the University of Missouri in December 2005 . I have been

23

	

employed at the Missouri Public Service Commission as a Regulatory Economist III since

24

	

March 2006 . Prior to joining the Public Service Commission, I taught introductory

25

	

economics and conducted research as a graduate teaching assistant and graduate research

26

	

assistant at the University of Missouri . Prior to the University of Missouri, I was employed

27

	

by several private firms where I provided consulting, design, and construction oversight of

28

	

environmental projects for private and public sector clients.

29

	

Q.

	

Have you previously filed testimony before the Commission?
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A.

	

Yes, I have . I filed testimony in the Empire District Electric Company's most

recent general electric rate increase case, Case No . ER-2006-0315 .

EXECUTIVE SUMMARY

Q.

	

What is the purpose ofyour direct testimony?

A.

	

I present the results of the Staff's Class Cost-of-Service (CCOS) study that I

performed for this case . I also provide a brief overview of the purpose of conducting a CCOS

study and the general methodology used in performing a CCOS study .

Q.

	

How does your testimony relate to the testimony of other Staff witnesses?

A.

	

Staff witness James A. Busch relied on the results of the study I performed to

develop Staffs rate design recommendations in this case .

Q .

	

What are the results of Staff s CCOS study for the various customer classes?

A.

	

Table 1 below summarizes the changes to each class's current rate revenues

required to exactly match class revenues with the cost of serving that class as determined by

the Staffs CCOS study.

Table 1
Summary Results ofStaffs CCOS

RES SGS LGS LPS LTS system
Revenue Deficiency :

	

(583,963,652)

	

($41,775,749)

	

(587,553,217)

	

$9,103,701

	

$1,324,904

	

($202,864,013)

Required %
Increase : "9.50% -17.46% -14.05% 5.73% 0.98% -9.94%

CLASS COST OF SERVICE OVERVIEW

Q.

	

Why did the Staff perform a CCOS Study?

A.

	

The purpose of a CCOS study is to determine whether each class of customers

is providing the utility with the level of revenue necessary to cover the cost of providing

electrical service to that class . The results of a CCOS study can be presented either in terms

ofthe rate of return realized for providing service to each class, or the results can be presented
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in terms of the revenue shifts (expressed as negative or positive dollar amounts or

percentages) that are required to equalize the rate of return for all classes . A negative amount

or percentage indicates revenue from the class exceeds the cost of providing service to that

class . A positive amount or percentage indicates revenue from the class is less than the cost

ofproviding service to that class .

A well-designed CCOS study considers the utility's prudently incurred costs, which

include operating expenses, depreciation, amortization, and a fair rate of return on equity and

the income available to cover these costs, which includes rate revenues, generated from the

customer classes, and non-rate revenues, such as revenues from off-system sales and the sales

ofemission credits .

Q .

	

How did the Staff perform its CCOS study?

A.

	

Staff's CCOS study generally follows the procedures described in Chapter 2 of

the National Association of Regulatory Utility Commissioners (NARUC) ELECTRIC

UTILITY COST ALLOCATION MANUAL, January 1992 (NARUC Manual). Staff

produces an embedded cost study using historical information developed from data collected

over the test year . Costs are distributed to the classes through a three step process of

func6onalization, classification and allocation .

Q .

	

What is functionalization?

A.

	

A utility's equipment investment and operations can be organized along the

lines ofthe purpose or the function that each piece of equipment or task provides in delivering

electricity to customers. Major functional areas include generation, transmission, distribution,

and customer services .

	

Schedule DCR-1 is a diagram of a typical vertically integrated

electrical system, and illustrates the concept of functionalization. Electric power is produced



1

2i

3I
4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Direct Testimony of
David C. Roos

at the generating station, transmitted some distance through high voltage lines, stepped down

to secondary voltage, and distributed to secondary voltage customers . Other customers (high

voltage and primary voltage) are served from various points along the system.

In practice, each major FERC account is assigned to the functional area that causes the

cost . This assignment process is called functionalization . Some costs cannot be directly

attributed to a single functional area, and are shared between functions . These costs are re

functionalized to more than one functional area with the distribution of costs between

functions based upon some relating factor . As an example, it is reasonable to assume that

social security taxes are directly related to payroll costs so that these taxes can be assigned to

functions in the same manner as payroll costs . In this case, the ratio of labor costs assigned to

the various functional categories becomes the factor for distributing social security taxes

between the functional groups.

Yet other costs can be clearly attributed to providing service to a particular class of

customers, and these costs can be directly assigned to that customer class . Special studies can

be undertaken by the utility to determine the assignment of costs .

	

An example of a direct

assignment is the assignment of the cost of a transmission system used only by a large

customer on a particular rate schedule to that rate class .

Q.

	

What is classification?

A.

	

Functionalized costs are then subdivided into measurable, cost-defining service

components. Measurable means that data is available to appropriately divide costs between

service components . Cost-defining means that a cost-causing relationship exists between the

service component and the cost to be allocated. Functionalized costs are often divided into

customer-related costs and demand-related costs . In addition, some functionalized costs can
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be classified on the basis of voltage level that the customer receives electric service.

	

For

example, high voltage customers do not utilize the portion of the distribution system that

operates at lower voltages, even though the distribution function may contain high voltage

and low voltage service components.

The purpose of classification is to make the next step, allocation, more accurate . For

example, a special study shows that overhead transmission lines for distribution can be

apportioned into a demand component directly related to a customer's maximum rate of

energy usage, and a customer component that is directly related to the fact that a customer

exists and requires service. The demand related portion of overhead transmission costs can

now be allocated on the basis of customer maximum demands and the customer related

portion can now be allocated on the basis of the number of customers in each class.

Typically, the information allowing classification is obtained through special studies of the

transmission and distribution systems. These studies often include statistical analysis of

equipment and labor costs, and line losses .

Q.

	

What is allocation?

A.

	

After the costs have been functionalized and classified, the next step to a

CCOS study is to allocate costs to the customer classes. The allocation factors or allocators

chosen by the analyst determine the results of this process. An allocation factor is chosen that

will "reasonably" distribute a portion of the functionalized costs to each customer class.

"Reasonably" means that the allocation factor distributes costs to the classes based on the

class' responsibility for incurring these costs. Allocation factors are typically ratios that

represent the fraction of total units (e.g., total number of customers; total annual energy
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consumption) that are attributable to a certain customer class . These ratios are then used to

calculate the fraction of various cost categories for which a class is responsible .

Q .

	

Doesperforming a CCOS study require analyst discretion?

A.

	

Yes.

	

Each step of functionalizing, classifying and allocating costs requires

analyst discretion .

STAFF CLASS COST OF SERVICE STUDY

Q .

	

What is the purpose of the Staffs CCOS study?

A.

	

The purpose of Staffs CCOS study is to provide the Commission with a

relative measure of class cost responsibility.

Q .

	

What test year did you use for Staffs CCOS study?

A.

	

I used the rate case test year for this CCOS study, i.e. the 12-month period

ending June 30, 2006.

Q.

	

Where did you get the data you used in Staffs CCOS study?

A.

	

I used data from the Staffs accounting schedules filed in this case on

December 15, 2006; weather normalized revenues from Staff witness Jim Bush's December

15, 2006 direct testimony in this case ; large customer annualizations from Staff witness Curt

Wells' direct testimony in this case; customer/demand splits from Union Electric Company

d/b/a AmerenUE witness Michael E. Vandas' direct testimony in AmerenUE Case No. EO-

96-15 ; and data from AmerenUE accounting schedules, customer non-coincidental peaks,

customer maximums and certain allocation factors in the direct testimony of AmerenUE

witness William Warwick in this case.

Q.

	

What customer classes did you use in Staff's CCOS study?
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1

	

A.

	

I used the following customer classes that correspond to Ameren UE's current

2

	

Missouri rate schedules : Residential (RES), Small General Service (SGS) ; Large General

3

	

Service (LGS), which includes customers served on the Large General Service and Small

4

	

Primary Service rate schedules ; Large Primary Service (LPS) ; Large Transmission Service

5

	

(LTS); and Lighting (LTG).

6

	

Q.

	

Howdid you treat Lighting in Staff's CCOS study?

7

	

A.

	

I assumed that the current rate revenue collected from the Lighting class

8

	

matches AmerenUE's cost to serve that class .

9

	

Q.

	

Why did you assume current rate revenue from the Lighting class matches

10

	

AmerenUE's cost to serve that class?

11

	

A.

	

Lighting has a unique load pattern because it is on at night and off during the

12

	

day; therefore, it is typically off during periods of peak demands .

	

Several of the key

13

	

allocation factors for Production, Transmission and Distribution costs, calculated for this case,

14

	

are based on periods of peak demands. Using these demand dependent factors for allocating

15

	

costs to the LTG class which does not participate during peak demand periods produces

16

	

erroneous results for lighting and skews the results for the other classes .

17

	

Q .

	

Whatfunctional Cost categories did you use in Staff s CCOS study?

18

	

A.

	

The Major functional cost categories I used in Staffs CCOS study are

19

	

Production--Capacity, Production--Energy, Transmission, Distribution, and Customer . The

20

	

chart below shows the percentage of total costs associated with each major function .
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FUNCTIONALIZED COSTS
Total Missouri

Case No. ER-2007-0002
StaffAllocatorsl Staff Accounting Schedules

Production
Capacity
52%

Production-
Energy
22%

Customer ~ Transmission
3% Distribution

	

3%20%

What tools did you use to perform Staff's CCOS study?Q.

A.

	

I used Staff s in-house model to perform the calculations .

	

This model is an

EXCEL spreadsheet.

Q .

	

What steps did you follow in using the Staffs in-house model?

A.

	

First, I calibrated the model by inputting AmerenUE's accounting data and

using AmerenUE's allocation factors . By doing this I was able to closely simulate

AmerenUE's CCOS study, and obtained nearly identical results . Second, 1 replaced

AmerenUE's production capacity cost allocator with the Staffs 12 Non-Coincident Peak

Average & Peak (12NCP A&P) allocator . Third, I input Staffs accounting data into the

model. These steps produced CCOS study results for the Staffs midpoint rate of return on

rate base . Table 2 presents the results in terms of the percent change to current rate revenues

by class needed to equalize the rate of return from each class. Also presented in Table 2 for

comparison are the model's results for AmerenUE's inputs and AmerenUE's allocators and

for AmerenUE's inputs with the Staffs production capacity cost allocator .
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Q.

	

What does Table-2, Case I show?

A.

	

Case 1 shows that, when using the same inputs, the output of the Staffs model

is nearly identical to the output of AmerenUE's (AUE) model.

Q.

	

What does Table-2, Case 2 show?

A.

	

Case 2 is the same as Case I except I used Staff's 12 Non-Coincident Peak

Average & Peak method for allocating the costs associated with production and transmission

TABLE 2: CASE STUDY RESULTS

CASE : TYPE: DESCRIPTION:

1 Revenue Neutral AUE Alocatorst AUE Accounting

RES SGS LOS LPS LTS System

Revenue Deffdency $48,191,411 ($15,624,452) ($42,882,584) $17,395,860 ($7,080,436) $0

Required %
Increaw 5.67% fi .89% -7 .14°70 11 .15% -5.18% 0.00%

AIIE COOS 5.68% E.86% -7.13% 11 .14% -5 .24% 0.00%

CASE: TYPE : DESCRIPTION :

2 Revenue Neutral Staff Allocatorsl AUE Accounting

RES SGS LGS LIPS LTS System

Revenue Deffdency: ($11,957,138) ($18,941,849) ($18,448,499) $31 .263,888 $18,083,597 $0

Required %
Increase : -1 .41% .8.36% -3 .07% 20.05% 13 .18% 0.00%

CASE: DESCRIPTION:

3 Staff Allocatoral Stan Accountmgt Start Mldpotnt Ram ofRearm

RES SGS LGS LPS LTS System
Rsvanue
Deficlancy. ($83,963,652) ($41,775,749) ($67,553,217) $9,103,701 $1,324.903 ($102,886,013)

Required %
Increase: 3.50% -17.06% -14.05% 5.73% 0.98% .0.04%

-System %
Incrsesa: 9.94% 9.94% 9.94% 9.94% 9.94% 9.94%

Revenue Neutral %
Inc. 0.44% .7,52% 3.11% 15.67% 10.92% 0.00%
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capacity to classes and I used Staff's Diversified Demand Allocators to appropriately

diversify the demand components ; otherwise, the Staff used the same allocation methods as

AmerenUE .

Q.

	

Why did you use the Staffs Average & Peak method to allocate production

and transmission costs?

A.

	

Thatmethod recognizes that generation is built to meet both peak demands and

average demands (energy) . The basic components of any Average & Peak allocator are that :

(1) a portion of total costs are attributed to each class based upon the class' contribution to

annual energy; (2) a portion of total costs are attributed to each class based upon each class'

contribution to peak demand; and (3) the split between the "average" (energy-related portion)

and the "peak" (demand-related portion) is determined by the system load factor.

Q .

	

What Average & Peak allocator did Staff use?

A.

	

Staff used 12 monthly non-coincident (class peak) demands . Staff's version of

A&P also applies a monthly weighting factor for capacity utilization prior to calculating the

class contribution to demand.

Q .

	

What peak demand did Staffuse?

A.

	

Staff used weighted monthly class peak demands in the allocation of the

demand-related portion ofthe A&P allocator . Class peak demand is the maximum demand of

each class whenever it occurs . Staffs rationale for using class peak demands is the relative

stability of class contribution to class peak demands, when compared to class contribution to

system (coincident) peak demand . For example, a class's contribution to coincident peak

demand may be quite different ifthe system peaks at 4:00 PM than if it peaks at 6:00 PM.
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Q.

	

How did you determine the monthly class peak demands used in Staff's CCOS

study?

A.

	

Ameren UE estimates hourly class loads using hourly metered load research

data .

	

Staff used the Capacity Utilization method to determine the weights applied to each

month's class peak demands . Capacity Utilization is a method developed by Dr. Michael S.

Proctor of the Staff when he was the Manager of the Commission's Research and Planning

Department .

	

The details of this method are presented in an article entitled "Capacity

Utilization Responsibility : An Alternative to Peak responsibility" published in the April 28,

1983, issue of Public Utilities Fortnightly . This article is attached as Schedule DCR-2 .

Q.

	

How did you allocate transmission costs?

A.

	

Transmission costs were allocated in the same manner as production capacity

costs.

	

The transmission plant is generally considered to be an extension of the production

plant. The planning and operation of one is strongly linked to the other with the major factors

that drive production costs tending to also drive transmission costs .

Q .

	

How did the Staff allocate production-energy costs to classes?

A.

	

Staff allocated production-energy costs, which mostly consist of fuel and

variable operation expenses on the basis of class contribution to annual energy, since these

costs typically vary with the amount of energy used .

Q.

	

How did Staff allocate the costs of distribution substations to classes?

A.

	

Staff allocated the costs of distribution substations on the basis of each class'

annual peak demand measured at substation voltage. Only those customers served at

substation voltage or below (i.e . all substation, primary and secondary customers) were
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included in the calculation of the allocation factor so that distribution substation costs were

allocated only to those customers that use these facilities .

Q .

	

Why did the Staff use the annual class peak to allocate the costs of substations?

A.

	

Substation costs are demand related and class peaks represent the appropriate

level of diversity at the distribution substation.

Q .

	

How did Staff allocate the costs of distribution lines to classes?

A.

	

AmerenUE conducted special studies that split the cost of distribution lines

between the portions that are customer related and demand related. The demand related

portion was further subdivided into primary and secondary demand . Staff used AmerenUE's

customer counts to allocate the customer portion of the costs, and Diversified Demand at

Primary and a Diversified Demand at Secondary to allocate primary demand and secondary

demand, respectively .

Q .

	

What is diversified demand?

A.

	

Staff defines diversified demand for each class as the weighted average of the

class' customer maximum demand and its annual maximum class peak demand .

Class customer maximum demand reflects a no-diversity situation. It is defined as the

sum of the annual peak demands of each customer, whenever it occurs . Ifthere is no sharing

of equipment, there is no diversity . Since not all customers peak at the same time (diversity),

class peak demand, which is defined as the demand of all customers within a specific class at

the hour when the class peak occurs, will be smaller than customer maximum demand . The

spread of the individual customer peaks over time reflects the diversity of the class load and

should be used to allocate facilities that are shared by groups of customers. The weighting

factors were based on a typical number of customers in each class who share a transformer.
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Q.

	

How did Staff determine a typical number of customers who share a

transformer within AmcrenUE's service territory?

A.

	

Staff used information from AmerenUE's 2006 Supplement to the 2003

System Loss Study within the Residential Secondary and Service Drop Model and the

Commercial Secondary and Service Drop Model .

Q .

	

Is load diversity an important consideration when allocating distribution costs?

A.

	

Yes .

	

Diversity is a condition that exists when the peak demands of electric

customers do not all occur at the same time . The greater the amount of diversity among the

customers within a class or between classes, the smaller the total capacity (and the total cost)

ofthe equipment required for the utility company to meet its customers' needs .

Q .

	

How did Staff allocate the costs of line transformers to classes?

A.

	

Staff allocated the demand portion on the basis of each class' customer

maximum demand measured at secondary voltage . The customer portion was allocated by

customer counts at secondary voltage .

Q.

	

How are Staff's CCOS study results affected by using Staffs allocators to

allocate AmerenUE's cost data rather than AmerenUE's allocators?

A.

	

Table-2, Case 2 shows the effect . of Staff s choice of 12 NCP A&P to allocate

Production -Capacity makes the largest single difference to changes in revenue deficiency

and the required percentage rate increase in Table-2 . A summary of model output for Case 2

is provided as Schedule DCR-3-2 .

Q.

	

What does Case 3 show?

A.

	

Case 3 shows the results of using Staffs allocators and data from Staffs

accounting schedules. The results are first shown at Staffs midpoint for rate of return on rate

1 3
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base of 7.441/o . Staffs recommended revenue requirement decreases total revenues by 9 .94% .

This decrease in revenue requirement, if spread across the rate classes such that, for each

class, revenues match cost of service, would result in rate decreases for the RES, SGS, and

LGS classes of 9 .5%; 17.46% and 14.05%, respectively ; and the LPS and LTS classes would

experience rate increases of 5.73% ; and 0.98%, respectively .

Staffs CCOS results can also be presented on a revenue neutral basis by subtracting

the percentage decrease in total revenues from each class . Case 3 shows that, on a revenue

neutral basis, the RES class is providing approximately 0.44% less revenues than the cost of

serving that class, while the SGS and LGS classes are providing 7 .52% and 4.11% more

revenues, respectively, than the cost of serving them . The LPS and LTS classes are providing

15.67% and 10.92% less, respectively, in revenues than the cost of serving them. These

results suggest AmerenUE's revenues from the RES class nearly equal AmerenUE's cost of

providing service to the RES class ; that AmerenUE's revenues from the SGS and LGS classes

exceed AmerenUE's cost to serve them ; and that AmerenUE's revenues from the LPS and the

LTS classes are less than AmerenUE's cost to serve them. A summary of Model output for

Case 3 is attached as Schedule DCR-3-3.

Q .

	

What is Staffs recommendation to the Commission regarding redistributing

class revenue requirement in this case?

A.

	

That recommendation is presented by Staff witness James A. Busch in his rate

design direct testimony prefiled in this case December 29, 2006 .

Q.

	

Does this conclude your direct testimony?

A. Yes.
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Twa purpose of thfa article is to show the logical fal- .
lacy involved in the argument for the the of peak re-
sponsibility as the basis for allocating the embedded cost
of production plants used to generate electricity. The
arms of the argument for peak responsibility is thatsince
peak demand determines the capacity required for pro-
duction plant, the cast . of that plant should be allocated
to customers based on their share of peak demand . The
principle is one of cost causality ; Le, whatever factor(s)
awe oat, those same factors should he used as the basis
kr alloatfng coataOn this principle there is no dis-
agreement . However. there is disagreement on whether
peak demand is the only causal factor for the entire
production plant ., .
In the process of showing the fallacy involved in peak

responsibility, a natural outcome is the development of
a notation principle dial is theoretically correct . 7hia
causation principle is called apetiy YC7irvdion tapowiditiry.
As ate might imagine, the land data requiraments for

tYeseetAPreear Is an aaram
director a no aactrla undo ON$.
Mon at the mnaovl PUNIC Uenla
Conanlagan, and to In dhnpea the
research ant ple7naq dew' =I.
whldr is responsible for chess can
a awls and nxa dealer, studies.
or. Preaw reeaved tf PhD 6s-
am in eanpnids ham Test A A
to UtWady. Wall BA and MA de-
ans hum the Unhetlty of M11-
Duo m CWUmbla, where he WOO
cunantb teaches doursa on Watt
rsouMloh .
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an dloation method that is correct for all possible load,
*situations could be overly restrictive. "Mum. an approxi-
maGoa to the correct method is developed for the ease
where the load can' be ch~naiud by the typical load
data available: class kilowatt-hour consumption and fast
contribution to peak . This allocation method is called
the evemSe.aad ptak

T1te .Reoord on Peak Hespone-hiility'

As early a 1921, H. L F.isenmenge' 1 reeogftiled that
peak responsibility is not the correct measure for allocat-
ing production ousts to customers . in the summary to
Eisenmengees argument against peak re ponsibilfty, he
suites? 'We see that the consumer's demand cost is on

' intricate function of the entire load curve of the central
station and of the entire load curve of the respective

. consumer, not only of certain parts of d.oa curvee ." '
In 1BA.*R . L'Cal�voods recogoised potential piob

lams that exist in the use of peak responsibility. In dio-
arcing the peak responsibility method. Caywood alatu :s

It is obvious that this method is not entirely satisfao-
toy because a does load at the time of the system
peak might be era, while at some other time it might
be of considerable she; yes no expense would be allo-
cated to it. Furthermore, an allocation made on the
basis of today's lad conditions might be widely differ-

'

	

h'Ganf 9sim Reo fa Ttwq ad rranf- kr H. L lnsmmoger,
. PrsdAd J. Units and Cosgmnr. C hksg% N41a% fat . pp IT1d911.
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In 1969, CW. Nary+ rgoognirsd that peak responsibil-
ity is a naive approach to alloodng capacity costs. In
'disct'airg the distribution of load diversity benefits. Bary
wtaa

The one which is farthest from meeting the require.
mesh of the general unified theory is the socalled
system peak responsibility method. which reflects the
detaand-cent assignment to individual components an
the basis of their roach at the time of the system peak
load . This method renew lisle. conceptual percep-
tion of the nature and the mutual benefits of load
diversity, nor the complex laws of probability govern-
ing in behavior.

	

'

In 1970, Alfred & Kahn? published his two volumes .
on the economics of utility regulation. While Halls seem

' to support the concept of peak responsibility, it, is impor.
tent to keep in mind Rahds mart gwlificadom placed
an the principleee

The principle is dear, but it is more complicated than
might appear at first reading. Notice, fast, the gwli6-
ation! 'if the same type of capacity serve all usem
It fact it does not always ; in consequence, as we shell
sea, off-peak users may properly be charged explicitly
for some capacity amts . Second, the principle applies
to the explicit charging of capacity coats, -era such.-
OMpak users, properly payinilallotsrrm marginal emu
[SRMC] will. be making a contribution to the covering

' of Capital torts aim, if and when SRMC mends aver-
age variable aorta. Third, the principle is framed an
the assumption that all rates will be set at marginal

. curt [MC] (including marginal capacity cats). Under
condiliau of decreasing arts,-uniform marginal cost
pricing will not cover total nests. Locking a govern-
ment subsidy to make up the difference . privately
owned utilities have to charge more than MC on acme
of their business. In same of these 'moond-bat` elrtahm-
stangw, some (of the difference between average and
marginal) capacity cammight better be recovered from
off-peak than from peak users.

While the arguments against pealt'respoosibility are
well documented in the literature, this method has gained
wide acceptance as an appsopriate procedure for &)locat-
ing embedded production plant coca to jurisdictions and
customer classes. Perhaps one reason for the acceptance
or peak responsibility is that both she National Anotia-

s-OprmY.d earner 4 E40,i. IN&+ix- by. C. w. hry. Colvm"
Uniaernily P~ Nat Yarn, 191e, Iq,. NLR4
9bid. 1,se. '
s-71e femme al Apakaua" by Alfred E Kahn. John Wiley and

sons Naw Yarn 1914 pR 87"18
9but. to Ca at

ent in the future an the result of a shift of the system
peak or a shift of the peak'of the load of the dam
itself.

lion of Regulmory Utility Cammissionersv and the Ameri.
an Public Power Anodationre toss alfoodun manuals
give qualified recognition to the concept of peak reaper,
sibility . It should be noted that peak responsibility in-
volves not only the single peak method, but also any
method that uses coincident peaks; eg., summer-winter
pales, summer month peaks, winter month peaks. and
1P coincident month peaks. Alan. probabilistic methods,
such an lose-ol-load probability, that arc based on build-

	

.
ingplant to mew peak-load distributions (load plus plant
outages), should be classified an peak responsibility
methods.
A amoed reason for general acceptance of peak to-

sponsibility is its ate of application. One generally only

	

'!
needs m look at demands for one to twelve hours and
-determine the share of demand in theme few hours going
to each class or jurisdiction.
A third reason for the acceptance of peak responsibil-

ity is that It mms'to have a strong theoretical founds.
tion m the peak-load pricing literature in economics,
The noneconotnist reads peak-load pricing in the con.
text that all opacity costs go to the peak period. and as
the quote from Rahn indicates, the is a basic misconception.
A final reason for the acceptance of peak raponsibit.

ity is its intuitive appeal ; i.e . peak causes capacity, (hero-
fare capacity oats should be allocated on i peak respon.
sibility basis. It is this intuitive appeal that will be
challenged in this article

Capacity .1thilitizatimn Responsibility

A basic assumption in the peak responsibility approach
in that the production plant is assumed to be dharacterrv
ized by one type of production plant; I.e., no distinction
is made between peak, intermediate, and baao-load plants .
In the cue of a single type of plant. the total annual
production capacity met can be determined by the level
of peak demand, and no matter what the load shape
happens to be. if the peak demand level stays the come.
the total production capacity emu also stay the same. It
is this observed relationship that his led supporters or
the peak responsibility allocation method to claim that
peak demand causes production capacity aorta.

If production opacity emu are viewed an being fixed
over the year, then those fixed cons have been muted
by the peak demand . However, the view that produc-
tion capacity costs are fixed costs within a year, and can
only vary from one year to the next places a restriction
on ones view of criticality . Evmh it there is only one type
of production capacity, why should one's view of that
capacity be limited to a single unit whom size is fund
by the level of peek demand? Why should not the tieaf-
sion as to the variable eon of production capacity be
viewed as a decision made an small Increments of capatr .
icy, over small periods of time?

Hb,bi, 0Aev. Cr Ace-116. Yewat Na6,u1 Arw dai.n at afvlt
my Utility Cmlmmimvs Wahirglon. U. C. 1979, pp . 4039.
WCW 9rSrntw P--141v/-1 AJar Ibr Sy~ Aneriav p,ilk

Pawr Aaeelaall, aublaSrea . ere. hare, pP xt.xs.

ousuc tmunes rotmalw
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The purpose for desermining. the causality of produc-
tion capacity cats u ultimately to determine the cost
responsibility of the customers that use the production
plant. While it is true that at only the time of peak is
the fixed plant fully utilized, it is not true that this is
the only time that the production plant provides ser-, .
vim to the, customers, A proper view of cost causality
should recognize that during the peak period a greater
amount of production capacity is required than at other
times, but the fact that peak demand is higher should
only rsybd 0e addloonal production mpadq-auto incurred
because of do AfgAcr demand-lesal Within this context
production capacity is aeon to be a variable cost of pro-
duction in each and every hour.'

	

'
A simple example can be used to illustrate the tour

ceps of treating production capacity as variable in each
hour and calculating' capncity responsibility based on
the utilization (sae) of production capacity . Consider a
simplified load curve for two hours . In the fast hour
local demand is 50 megawatt, and in the second hour
total demand is 300 megawats In this sae 50 megawatts
of production capacity is needed to men demand in the
first hour and an additonat 50 megawatts of production
capacity is needed to meet demand in the second hour.
in terms of utilization of production capacity. the -firm
and second hour share equal responsibility for the initial
50 megawatts of production mpaaty, while the second
hour curia the full responsibility for the additional 50
megawatts. Thus the tool capacity aeporwlaty of each-
hour is given by

.~ Hour One: - ..(4s) (50) .= 25 megawatt

	

.
Hour Two:

	

1%) (50) + (50) a: 75 megawatt

Notice that this capacity utilization responsibility is not
the same es the energy responsibility of 50 megawatt.
hours for the rim hour and 100 megawatt-hours for the
second hour. Nor is the capacity utilization responsibil-
ity the same as would be determined by peak responsi-
bility , which would place mro megawatt on the first
how and 100 megawatts on the second hour. Moreover,
using energy responsibility will understate the produc-
tion capacity caused by the peak hour, while mint peak
responsibility will overstate the productions apacty caused
by the peak hour. Table I summarises the result of
applying these three different methods of calculating
responsibility for cap".

	

'

T~ s
Hussar Rmelawtmn

Near One
Hear TWO

The final piece of information needed is the share of
demand for each customer class in each hour. Suppose
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there are just two customers: A end B, with demands in
each hour ai given in Table 2 . .

Tauta
Coo LMO.

Customer A's share of hour one's demand is one4mlf, .
and hour one's share of capacity utilisation reponsl'bil-
ity, is one-quarter, giving customer A a capacity ueiliza-
tion responsibility for hour one equal to (AKA) = ii .
Customer A's share of hour two's demand is three-
quarters, and hour two's share of capacity utilization re*
aponstbflity is threeyuarters, giving customer A a capae-
sty utilization responsibility for hour two equal to (°AX%)
= U Adding customer's A's capacity utilization respon.
sibility for both hours gives % + Yw = tots . A similar
calculation for customer B gives a capacity utilization
responsibility of five-sixteeotla
Table 3 summaries the capacity responsibility going

to each customer using energy, capacity utilization, and
peak as the basis for calculating these responsibilities

TA.aa 9
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Notice. that energy responsibility allocates too little t: .
pacity to A and too much to B, and peak responsibility
allocates too much capacity to A and too little to B . Alan
notice that A's load factor (average energy divided by
demand at peak) is below the system average, and B's
load (odor is shove the system average. Moreover, this
observation an be generalized to the principle that peak
responsibility will always result in allocating too much
capacity to custstomem (classes or jurisdictions) whose toad
factors are below the system average, and too little capac-
ity to customers (clause or jurisdictions) whose lead fee.
ton are above the system average, of course, energy
responsibility has the opposite result.

The Average and Pod Allocation
I Of Production Capadsy Cats.

Tea observations from the previous section lead to
the following question : If a certain percentage of cspac,

'sty b allocated based on energy responsibility and the
remainder based on peak responsibility_ how can that
percentage be chosen an that the resulting allocations
are the same as those derived .using the capacity utilize.
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Lion method? The answer is to use the system load fac
for to determine the percentage of capacity to be all&-
cued by energy responsibility. This is called the eanyre
and'psah method and to given by the following formula:

Load

The system load factor is the ratio of average demand to
peak demand. For this example it is given by :

Average Demand = (150 + E) -,75 Mw
Peak Demand = 100 Mw
Load Factor = (75 t 100) a 16

The average and peak allocation factar for each cus-
tomer is given by :

	

.

Customer A: (VA) (K) +. 1%) (1i) = eih
Customers: ICI (%I + MM - M1

While the average and peak method has only been shown
to produce the came answer as the capacity utfl'=tioa'

	

aTtew y as C� Arm �,+ r~ C,, br tae . s, Pmeer,
method for the example of this section, it can also be

	

UbwviPeter LMm Caaaeanaa, ne.a�bw, 1VM

in this appendix two basic assumptions am made. Fuel,
demand )s served from a single type plant with constant
opacity and ramming COOL Semnd. demand is character-
hed by two periods: peak demand : and'base (oft-p®kl
denamd . The following definitions are used .' .

M

Dp
Db
cap.

cab

= megawatt demand a peak
= megawatt demand at base
= fraction of time applied to

peak demand
= fraction of time applied to

ban demand

where cap + cab - 1 ; Le., the fraction of time for base
add peak demand adds up m the total amount of time
serving load .
Then fractions can be used to calculate both average

demand (energy) and capacity utilization . The following
table gives then calculatione .

Average demand during the base and peak periods is
simply the demands of thou periods times the fraction
of time applied to each . The capacity utilization in the

Appendix

Average end Peak Capacity Allocation

shown to hold for any case in which demand it cum
served by two levels, that is a peak and off-peak (base)
~Itt"I, and the result is independent of the number or
hours associated with cub period : cf., the appendix io
this article.

Before arriving at any conclusions about applying the
average and peak method, keep in mind two very im-
portant assumptions. First, production capacity is charac-
terized by one type of production plant Second, da
mend is characterized by two levels. Much work has end
is being done to develop allocation methods that will
allow these two assumptions to be relaxed These meth
ads arc called dme-cf-ass cast allocations of embedded
production costs." Tims-of-use allocations require stub
sandally more load data (essentially they require hourly

	

.
food profiles for all dasses or servicel. When this type of ,
load information u no available, then the average and
peak method provides a viable alternative for reflecting
the capacity utilization rcspomibitity approach to the
causation of production capacity.

base period-u simply that period's fraction of time of
use of the capacity required to meet base-load demand
fob Db) . The capacity utilization for tea peak period is
that period's fraction. of time of use of the capacity re-
quired to meet burload demand. (cap Db) ples due dif-
lareica between base and peak demand (Dp - Des, which
represents that portion of total capacity used exclusively
during the peak period . When these two are added
mgadner, the total capacity utilization is given by (cab +
ap)Db + Dp - Ob = Ob + Dp	Db - DP.
The system lead factor is the ratio of the average

demand to peak demand, and is given by

	

'

System Load Factor = (cab Ds. + cap Dp) + Dp

Since Db < Op, it follows that cab Db + cap Dp < cab Dp
+ cap Dp = (cab + ca p) Dp = D

	

Thus, the system toad
factor is less than one. It also

	

lows that

cab Db

	

cab
cab alb +cap Dp

	

Dr

Tbua the average demand contribution to the base pe-
riod is greater than the capacity utilization contribution
to the ban period, and subsequently the. avenge do-
mead contribution to the peak period is less than the
capacity utilization contribution to the peak period.
Given these basic concepts, the objective in Ihis appen-

dix is to show that t(w average end peak methodJar rupan

Pl1BUC LMLMES FOg7r
SChedUle MR-2-4

Avemps Gpenly
Period Demand Uaamdon

Ban ca b Db t>s Db
Peak ~a D~. Db + (D - Db
Total cab Db+cap Dp
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2) h - Load Factor) (Clue Contribution to Peak):
-~hon method no meuer where eke levelsfor ab end zap
mej occur. The following definitions are used for the

	

/ \
customer dais demand responsibilities:

	

- abA - a

	

( Oip l . o

	

IDPip

	

- a ql - 0

	

a D

APRIL 2E,

= dap j9 contribution (frat7ion) of
demand in the peak period.

= dap js contribution (traction) of
'

	

demand in the base period .

+a D

	

abDb+p

	

D ~rQ
p ere . a `s

S) Average and Peak (1 + 2):

Caair(hWion

	

taw Caanibnlonl .
y

for apathy. Idoreover, no matter how the peak mid
m te.gr.

	

+

	

t -sews .

	

a trot

	

base pcTiods are chosen, one needs only to determtae
Substituting into this definition the appropriate terms

	

class contribution to energy, day contribution to peak,
gives the following results :

	

and the system load factor in order to calculate thevt
.

	

parity utilization reeporu(bility-for each dais of load, At
1) (Load Factor) (Clap Contribution to Energy) :

	

the lama lime it is important to keep in mind the basic
assumpl(om being made; i .e ., demand is served fray a
angle type plant and demand an properly be character-
inert by a peak and base load.

	

'

"Manta that ab Db = (t - a~~Ob, w list the mp.rky watstim mntnbudes m pst eU be rewrime u zap N
(D es - DO - up - 11 - apPb w Op - 04 Db-

Want Vail" tasedeo pate Exam money

11te table below (in fame) specifies the avenge demand
(energy), capacity utilization aid peak responsibility to

	

'
demand for the jib clap.
The avenge and peak method simply assumes that

	

°P ay DI + Oa
tN

-o-
0u

l

	

.

class contribution to energy sad elm contribution io

	

a .
peak is' known. Then the system load factor is used to

	

'
deft" the following allocation tmoa:

	

But this give exaoty the same result u the Capacity
ulfl®tfon method for datermlnfrig daN Mpotaibtl&

An additional sS million of ledmaf funding has beset tarpeted for the West Valley dmnonstra .
don DroJWL The extra money, plus-sonvis creative managing of the design and construction M
the nuclear waste solidtrkation project at the site . Could result In the Conversion- of the
radlosof" liquid there to a durabis solid two years Warier than had been'oriplnally planned .
Dr. William H. Hannum . txolect director for the U . S. Department of Energy, said recently that
the additional money is being ttanslerrod to this protect from another DOE wAMty. "The extra
funding indicates the importance Cte Department places ot} the timely solidification of the
liquid wastes slimed here ." Hannum sald that about sixty enyktaers and rasclesr technICietls
will be added to ells project staff in the next severs!' months.
As the fist U. S, nuclear waste solidification program of he kind, the West Valley demonstrr

turn project will convert almost: 800.000 gallons of highly nEtosetive liquid waste Into a
durable solid which will to transported to a lecteral roomttoy for disposal. The prolaet began
In February, 1082, when DOE assumed control of the former nuclear fuel reproceaalng site,
The, IWd Wattle Stored OMM was a by-product of reprocessing from ION to 1972 As the
Pima contractor to ft DOE, fast Valley Nuclear Services Comparyr. a subsidiary of Wasting-
house Electric CorDorsfon, will design, build . and operate the solidification equipment'
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Medical Ban PIMA . Class Contribution

Energy . Ab(abDbj Oip(ap Dp) Ob ab Db + Pin zap
Dp.

a6D6 + apDP

Capacity OJI, lab Db) Olp (Dp - ob Db)' Oib ab Db + Ok+ (Dp - ab DO
utilization- - -"lip

Peak _ Plait) 0)p (Dp) Pip .



1=040311:41

CASE 1 : AUE ALLOC/ AUE ACCT CLASS COST-OF-SERVICE RESULTS
REVENUENEUTRAL

CASE NO. E&2007-0007

Schedule OCR-P1

6R000CIDN
F1RC7,oluc CATEGORY

wAOn

RES T
1221117

SGS
2414`1

LGS LP
__5I_3S.W2 170.166 -

Trans II
- 91692

TOTAL
1179,112

% OF TOTAL

0sWourTnN s1s1G7 n2s.M $17xp $267.413 :93.151 1W757 sm"I6

rak4m 1$6WN CAPAMY 331 .]4 5,799 521,136 5,07 5.211 1172,111 IIA31y

OMMRUT*K 6V951ATi716 05A~ 3M 310 511 A 14 383 191%

617l1TATOi1 OEAVNND 311,771 17.219 $8,165 32.115 $0 Mom 1.118

D6T111mm OIWG SIMDEYegD 17 .911 $1 .116 $3.189 !,7 so 117" 939%

DISTIm1UTOR o1W0 CUATOWR 317.115 32.117 $176 31 20 man daft
ommmom C1i17C m6el~~7 370.311 36.774 $16.641 31.0.7 m WAA1 2.1171

as7RSmoN TMAreroro11a JIM GUT01A01 94 .715 512 544 u $0 4177 02311
ois17mw*N TR1xVOFWER.1 06991480 310 Ism 5405 s2 so SIA40 66111

OsrR®17rom OPE!"T10m 314.60 113,4811 $3,214 31 .416 $49 312.176 loft

DWRIBUTIDN IAA/RBWYCE 11771 3x9 51 .113 no b 91.723 110+1

DIS17Ud17i0N MUMS P.M 31,317 S571 356 37 36717

OWR®IMN DrWTA53C38rM5 (7.1711 50 51, 7 31631 31 51.317 cz
W6IDAEADEP06RE 9240 51r? 6141 120 la tug
WTOkYFnu4 516673 31 'sm 5236 $4 I1 116.157 07

ERL96.97L6RSER91CE 22170 11 .124 51,058 31,113 In Ia.111 1 .1

A&G 3131,79 279,{12 575,151 527,02 615.310 62226" 11~~

WS10AEAR5.16M9 S1.159 31,470 52.267 115 S0 5'.7.116 1.72%

DE%ECATO6FA)E;CWC 1217.79 310,165 5106.952 37741 612.461 !125.733 17699]

TOTAL - _51 .006,205 . - $25756 __5M5.797 520 703 515 599 - 660161 100.00%

TOMcasr OF SFIVYIM 57,086,205 $254,756 $666,797 5205,703 5152,599 52,366,061
16 459196 10.771` 28.16% 6 .6996 6.45% 1100111.

RATE REVENUE sosO 219 12211.710 4900707 $155,952 $137,246 22M790
7itaalYL 2ewh63WIIFj,7;)

-
}13.615 G03 57,267 2.02 " 7$77 527.111

OT71FAlUcV13RE $32 .743 S9,0T S1s.%4 $4921 SS,M ImAm ''

pflum wW~mws" $141592 153.154 swa76 $23 .343 $17,917 $3mPw

1U1sNi~YhODm (511) (317 ($6) (421 0511 8227

TOTALNEVENUE 1038,013 5270381 $709,660 68307 5159, S2,366,061 J
1T- 11ITIS 17 .1371 ~'> - - t:$3~ 4 .vs1c Iw1u,

REVENUE DERQENCY 548,191 IS15 6241 -IS42 9631 517 396 - -57.0801
-

(901

% CHANGE 5.67% {.89% -7.14% 11.1516 - -5 .16961 0.00%



CASE 2: STAFFALLOG AUE ACCT CLASS COST-OF-SERVICE RESULTS

177NRomRg1

Schedule DCR-3-2

REVENUE NEUTRAL

CASE NO. ER-2007-0002
w,cmuiuTEaulr RES 5G5 LGS LP Trans TOTAL 1% OF TOTAL

fP1kUCTOK CAPAOM $192" 191f6Y 5148,18! - 547.119 740.774 1,19.162

PRCUUCiam 47E4o4' M5Ai MAW 5797.415 awl 7441N 7107014

TUN3801%ON CAPAWV s".Aa czs $72,302 sins WON 772 .11& X

Cn1I1IOUmM SUBSTATIONS DaumO so 438 515 m s4 to a

~u~ DEWt41 714.279 19,90 SA145 5X"5 54 32?AW 1

a5TwaN7DM WWC OECou4WD WAm 57059 53,001 m f0 73X92! aim

myIB4UIICm DNM,O CUSTOMER 511714 0791 $176 $1 38 00740 aim
Cn1RD1UTnN ONFUG 2W DE38410 00.138 0.438 515,450 Op0 m 07071 21111

047140VIM TRA11SPOR4RM SBC.CWTCYE 54,745 Na S44 m 38 SOAO

2SS7gAU1071 TRRI6PORUPR8 119nme 31 .112 015 5265 so SO SIAO

ONTRBUTION OPERATIONS 711017 55551 s,392 S2.R1 SW 124.4550 TAM

OIsn10Ui1d1 14VN1134RCE PAST ml 51,059 S1m 512 $47L OS

wmaumm RETERS 1&247 S+ar $s71 354 $3 73712 a2

06MUMN Dceclwsmcau®1TS (up) so 51091 21.401 so Slw 0

CU1TC11ERn®ases sm sm S14t sm so 74x7 a

IIE'1®1REACM 111038 54 .910 S23B 94 40 _SlLS57 ant

a9.tMKLuES,sEmrE sua45 - 71 445 9452 $1.140 54 546" u

ABC S119.NT inns SB;767 S21sa Sans OTE01{ 1147%

CUSTOIERRECDIM:+ 411.138 71411 $2.257 215 38 111."14 ara11~

DE914c1m"momCwa 121914 40451 5110.370 wag+ 41x144 3421.733 7.59EI

TOTAL 51026.056 5251-439 5691.231 S219 .57111 $177,7631 52.366.061 10D.00%
MY11 CWWSwwbW~ SO SO SO SO SO SO
Totw<cosTaPS10acE $1,026,056 5251,439 5691,231 5219,571 5177,763 52,366,061
x 43.37% lobs% 29.21% 9.2®56 7.5191 "n

RATE REVENUE 5 1@4213 27G.71015 529 .707 S 2 $ 177.2091 $1,970,790
Ab~Rw~w1w~ $13,975 Sl .09d 733.247 52p24 5125t 1",111

MERIEYNm 782,748 SBA17 111&,116 74yal $3.324 22p11
so

41M~P1c94o~~S11r S141a62 $34.164 596 .376 525.343 917,917 5205752

ziPoll Rwwmw !5171 li27 (561 !52) (ft)
p .

TOTAL REVENUE S 1039013 3270391 5709,61111111 S168,3071 SIP.69915 2 . 366061
% 4snw T1.~ 29.914: Tin aTS~ m9

REVENUE DEFICIENCY (S11,957)1 15189421 1918 .4491 $31 .264 S16A84 !50)

%CHANGE -101%T---l-35%1 -3.0776 2005% 13.1991 0.00%



CASE 3: STAFF ALLOC STAFF ACCTCLASS COST-OF-SERVICE RESULT'S
TAAAEREN UEI

AT STAFF18 NRDPOINT OF RATE OF RETURN ON RATE BABE OF TA4%
CASE NO. ER-2007-0002

FiItTCYALGIFDOtY RES SGS LGS LP Trans TOTAL OFVITAL
PROOWTON CAFIYCIIT s42ElR0s SIIO,>m7,W $374661,1]9 $Nvs9Aw OLIX427 11909,111 .775 478
PROcM71p1 61BICy 5"1.496,(13 W7ZTMS 51$9,$66,333 $0,711.416 164.111357 1t4MIMAI t7
TIGIA011p1 CAPMJW SE1AA910 STA"A42 $76,7(0,649 71.41294 11}11.611 $46,94MM3 7.
MTFM~ su~Tgpo OFD 3231138 .414,744 51,250,014 SMUT !0 S4,"3~45 0.1

SUWT.4790 DEWAD 171.63,401 s4XI.M 511,965,063 si ma7 to H1,e1a7+6 M

DelMunotl dare SIC MOM 114177,16 S3AP1,w 55,661.736 m 90 124,644,1+1 1
01,8"01101 04YUG d87u6t 137 .19].142 61.174704 5276,297 31 .V4 177 Im476,W I
061801!" attUO P10011Ww 541777.445 111 .461 .401 574,173.606 1479.201 so USAIS751

D4mtN1m 1wNSFORSeRS SKC0104ER 7� a41,1m 31Ma11 s10s,101 is 9 7,7.90.111 a
ulmao11u4 1RN6FORAOM orlwm 51 .101474 1M1M 5701,141 11 to stA31 .172 6 .
OLIRI611071 apRRlO0 s12Mo74 0310.03 56 .106,999 St36,111 M.014 52090,991 ass
06T0MRM WI9IF7WCE 27.442,477 164,120 $1,01104499 SIW,70 111,101 SVW,At 4 .

IAmonm VF7Ero Slst149 12.0131"1 5602.049 WAS 76.077 5626191 "
0MMMIIM ~TAIMGMFx16 1511,671 so 5952,167 379.16 to 51"2%

CVITOEROEPOSIIS (9711t00 (3260,175) IS273.699) 437,01 9 1lo" 41D4
tow RLADI16 114AUR" s7A".a4 5241 .039 no* 719 177,616 .517 0,g

9UWi,SA-ES,S~E 7771019,912 1276.110 $779,916 .476101 273 It5",W2 4421

Asa 2141.916,163 Rrse,as 5107,471,002 W3650 srr2n,M 3747An,M ".n

wslaeRlorcorm4 W17"ot 11.oWr4 $2,900.751 64M1s S0 271,503.119 a

DEPIR AT*KT7oELL1K S14AMAN b1,RA214 $60.601,00 $15AWI66 ITA91M 326A16A61 76

TOTAL 51093189 5266 650 5708732 422 219137 536 5172724194 52460034 900 100.00%
Ab1M1c4143r91MRAal~ so so s6 - 80 5o - -so
TOMLCost OSia01F-- 51,093,189,799 S266.650549 5708,732.422 9219.137,636 5172,724,194 52,460,434,600
x 44.45% 10.64% 29.9194 SAM 7.02% 1p71

RATE REVENUE 9 art lre ~%"'-Y7['L'"Si rJor-l-R'.._~1ro~ SSI ' 2000378505 03503
~4rp64q 6 136a52.110 5 7.132Y10 -S - 7.117,9153 1,9M.T93 9 115010,2 127,193,86

0NEARA9/E 9 3Z291AM 1 9,326,265 9 16.144,012 $ 4,927,64 S 2174.452 "lift"s MUM

*a ~Us, 5 247,437,$50 $ 55719,491 S 190,917,00 $ 44.299,901 1 21x19,612 313LM,113 10.712,173

60 60 m SO

TOTAL REVENUE 5 1177153 451 5306426296 5796 285 639 210033936 $171,399,290

REVENUE OMENCY (SK, 63 652F ~ 103701 $1324 904 4202854013)

%C"A"GE ' 9.40% -17.48% -14.05% S.73% 0.88% 9.94%
17R01Mt41

4[hpmIP Of7t3 "3


