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0Uilif1cit1ons of Jeffn Pollock 

PLEASE STATE YOUR NAME All) BUSINESS AOORESS. 

Jeffry Pollock, 12312 Olive Boulevard, St. louis, Missouri. 

WHAT IS YOUR OCCUPATION AND BY wtDt ARE YOU EMPLOYED? 

am a consultant in the field of public utility regulation and am 

a principal in the finn of Orazen-Brubak.er & Associates, Inc., 

utility rate and economic consultants. 

PlEASE STATE YOUR EDUCATIONAL BACKGROUfll AND EXPERIENCE. 

I am a graduate of ~ashington University. hold the degrees of 

Bachelor of Science 1n Electrical Engineering and Master of Busi-

ness Administration. At various times prior to gradual ion, I 

worked for the McDonnell Douglas Corporation in the Corporate Plan· 

13 ning Department; Sachs Electric Company; and l. K. Comstock. & Com-

14 

IS 

16 

17 

18 

19 

20 

21 

22 

pany. While at McDonnell Douglas, 1 analyzed the direct operating 

cost of commercial aircraft. Upon graduation, in June, 1975, I 

joined the finn of Orazen-Brubaker & Associates, Inc. My work 

consists of preparation of financial and economic studies related 

to electric and gas utilities, including revenue requirements , 

cost-of-service studies, rate design, site evaluations and service 

contracts. I am also responsible for the development of seminars 

on utility regulation. 

I have testified before the regulatory commission~ of Alabama, 

Do"' ru;NT ' " ,._, ..,~ :- -n • -~ 
"u~·~ n- • _ 

o 3 7 ~ 5 H ~ r - 2 m~ 
DML£N BllUI AHil " A~~OCIATf.~ INC 

fi'SC-RfCOROS/R£PORTIN(fJ 
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Arizona, Delaware, Florida, Georgia, Illinoi s, Iowa, Loui s iana, 

Minnesota, Missouri, Montana, New Jersey, New Hex1co, Ohio, Penn -

sylvania, Texas and Washington. I have also appeared before the 

City of Austin Electric Utility Co11111ission, the Board of Publ ic 

Utilities of Kansas City , Kansas, the Bonneville Power Admini stra -

tion, and the U.S. Federal District Court . 

The firm of Drazen-Brubaker & Associates , Inc. was Incorpo ­

rated in 1972 and has usumed the util i ty rate and economic con ­

sulting activities of Orazen Associates, Inc. , active s ince 1937. 

In the last five years , our firm has participated in more than 700 

rate cases in forty states and Canada . 

The firm provides consulting services in the field of public 

utility regulation to many clients, including large industri al and 

insti t ut ional customers, some utilities and, on occasion, state 

regulatory agencies. In addition, we have al so prepared depreci ­

ation and feasibility studies relat ing to utility service. In all 

these cases, it was necessary to analyze the utility ' s operati ng 

and financial records, including property records, depreciation 

studies, revenues , expenses and taxes. We also assist in the nego-

tiatton of contracts for utility service for large users and pre­

sent se~inars on utility regulation. 

In g~neral, we are engaged in regulatory consulting, economic 

studies and contract negotiation . 

DMZtN Ba.ua.uu' ..U~tATH INC 
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COST .Qf.SERVICE 
DETERMINADON PROCEDURES 

Overview - Rate Cau PhiHI 

Appendix B 

There are three bas1c phases to a nte case. These phases are 

the revenue requfre~~ent phase, the cost 111oc1tfon phase, and the rate 

design phase. 

In the revenue requfre.ent phase, the objective is to deter­

mine the total amount of .oney that the utility aiy collect from all of i t s 

customers in tota l . In general, a utility is entitled to recover its pru­

dently incurred expenses, including labor, fuel, aaterials and supplies and 

taxes, plus sufficient 1ncome to cover interest expense and construction 

requirements. 

In the cost 111oc1tfon phase, the objective is to determine 

what proportion of the utflity's total revenue requirements should be 

recovered from each cust011er class. As an aid to this determination. cost-

of-service studies are usually perfonaed to deter.ine the portions of the 

total costs that are incurred to serve each customer class. Allocation 

factors are used to allocate costs which are not directly assignable to a 

particular class. The allocation factors used should reflect the extent 

to which each class causes the utility to incur costs for each item being 

allocated. (To achieve this goal, nuaerous allocation factors must be con­

structed.) The cost-of-service study identifies the cost responsibility 

of the class and provides the foundation for revenue allocation and rate 

design. For l!tany regulators, cost-based rates are an expressed goal . 

DUltN EAUIAilfR .. MWCIATl~. I NC 
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While ma~y commissions are .aving toward cost-based rates, it may require, 

as in the case of Gulf Power Company, gradual .ovement. 

In the rate de~fgn phase, the objective is to determine how the 

class revenue requirement should be recovered from the individual rattpay­

ers. While movement toward a cost-based allocation of revenues to classes 

eliminates subsidies between customer classes, proper rate design elimi­

nates subsidies between customers within the class . 

A Closer Look at 
Coat-oi-Serylce luuea 

Although people often think of electricity simply in t erms of 

kilowatthours, a utility actually provides a multi -dimensional service and 

incurs many different types of cost in providing that service. Contrary 

to the claim that •a kilowatthour is a kilowatthour• and that industry 

shouldn't buy them any cheaper than homeowners , two customers using the 

same number of k1lowatthours uy i~tpose quite different costs on the 

utility. The cost justifications for these per kilowatthour differences 

are described in .ore detail below in the discussion of cost-of-service 

issues. 

A class cost-of-service study contains three steps : 

(1) Funct1ona11zatton--identtfying t he different 
types of cost; 

(2) Classtf1cat1on--determtntng their primary 
causative factors; and 

(3) Allocat1on--apportiontng each item of cost 
among the various classes. 
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In this first step, costs are categorized into specific func­

tion production, trans•ission, dtstrtbutton and general . Examine a non­

electric commodity, for exa.ple , bananas. Many bananas sold in the Unit~d 

States are grown in Honduras, where they sell for about St a pound. Hon­

duran growers represent the •production• phase of the banana market. To 

make the bananas available in Pensacola, they must be t ransported from 

the product ton site to the bulk dtstrtbut ton centers in this country. 

This transportation fro. Honduras is the •trans• isston• phase. The cost 

of trans11tsston IIUSt be added to the original product ton cost of St a 

pound . Finally, the bananas are distributed to neighborhood stores , which 

adds more costs of transporting and handling as well as the store ' s own 

costs of light, heat, produce, personnel and rent. Shoppers can now pur­

chase as many or as few bananas as they desire at their convenience . This 

stage represents the •dtstributiort• phase. Ourtng the transmi ssion and 

distribution phases, there are lo~ses from spoilage and damage in hand­

ling. These •11ne losses• represent an addtt tonal cost which must be 

recovered in the final price. Finally, there are general costs associated 

with insurance, taxes and personnel that must be recovered tn the price of 

bananas . The price paid at the store , for e~ample, 40¢ per pound, must 

cover t he costs of production, t rans•ission, distribution and general 

expense. The store price is higher t han the prtce at the dock, because i t 

includes the service of having it available in convenient amounts and 

locations. If we chose to expend the ttme and resources, we could buy the 

DMZlN 6RUIAH~. A.HOCIATB INC 
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bananas from the wholesale distributor or the importer at the dock. By 

foregoing the convenience, we could purchase the bananas at a lower price. 

Production, transNission and distribution of electricity are 

comparable to the banana ex~le, except t hat in .est cases a single com­

pany handles everything fr011 production to bulk trans•ission to retail 

distribution. Each additional step down t~e line fro. production to de­

livery requires additional investment, additional expenses and results in 

some additional line losses. When you buy a kilowatthour at home, you ' re 

buying not only the energy itself but also the service of having 1t deliv ­

ered right to your d9orst~p in convenient form. Those who buy at the bulk 

or wholesale level--like .unicipal custoaers or large industrial users -­

pay less because the utility avoids some of the expenses of transmission 

and distribution. (Actually, the expenses are borne by the custa.er who 

must invest in his own transfor.ers and other equi~nt.) 

The process of identifying the different levels of operation 

is cal led functi ona11zat1on. The functionalization process is illustrated 

in Diagram 1. This diagra. illustrates the level of costs incurred by the 

utility at each functional level . 

0AAZEN Blt.ua.o.xu. 6 MSOCIATl~ INC 
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THE PRODUCTION AND DEUVERY OF ELECTRICITY 

INVESTMENT 

S531,156 

83,472 

225,120 

83,811 

923,559 

EXPENSE FUNCTION 

FUEL l PURCHASED 
POWER: 
$168,333 GENEBATJQH 

OTHER: 
103,219 

12,480 

27,265 

36,897 

348,194 

TBNfSMISSJON 

765,000 Volts 
345,000 Volts 
138,000 Volts 

PRIMARY 
DISTBIBVIIOH 

46,000 Volts 
34,500 Volts 
13,200 Volts 
4,160 Volts 

SECOtiOARY 
DISTBIBVTIQH 

480 Volts 
240 Volts 
120 Volts 

SERVICE DROPS 
AND MOERS 

CUSTOMER 
ACCOVNIS 

DRAZ£N B~UIAU.k II ~~)()elATE$ II"C 

Very Llf''V 
Industrial 
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The next step in cost analysis is the classification of func­

tional expenses as demand· related, energy-related or customer-related . In 

this step we identify the primary causative factor (or factors) for each 

functional cost element. 

Some costs are easily classified to demand-related, energy­

related or customer-related. For example, the a.ount of fuel burned--and 

therefore the ..aunt of fuel expense--is directly related to the amount of 

energy (number of kilowatthours) that custoaters use. Therefore, fuel 

expense is an energy-related cost. On the other hand, the amount of pro­

duction plant capacity requ1red is primarily determined by the R£j£ r~te 

of usage duri ng the year. If the ut111ty anticipates a peak demand of 

2,000 megawatts--it .ust install enough generating capacity to meet that 

anticipated deaand (plus some reserve for variations in load or capacity) . 

There wi ll be •any hours during the day or during the year when not all of 

this generating capacity will be needed . Nevertheless, it aust be in 

place to meet the R£j£ demands on the systetll. Thus, production plant 

investment usually is considered demand-related . The costs associated 

with transmission are usually classified as de.and-related, because the 

transmission system must have enough capacity to carry the highest load on 

the system. 

The difference between demand-related and energy-related costs 

explains the fallacy of the argument that •a kilowatthour is a kilowatt ­

hour.• For example, two customers who use the same a.ount of energy (kWh) 

annually may require different amounts of generating capacity. Customer 

DMZEN · BilUIAJ.U . .. ~~~~lATE.~ INC 
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A's manufacturing plant operates 22 hours a day, 364 days a year at a 

near~y constant load of 1,000 kilowatts . He uses about 8,000,000 kilo­

watthours a year (1,000 kW x 364 x 22 • 8,000,000). Customer B's plant 

has a load of 4,000 kilowatts but operates only one 40-hour shift a week 

for 50 weeks each year. He also uses 8,000,000 ktlowatthours (4 ,000 kW x 

40 x 50 • 8,000,000). Both use the su.e nullber of kilowatthours, but f~r 

Customer 8 the ut 11 1 ty 11ust i nsta 11 four t tmes as a~uci1 generat 1 ng capac 1ty 

as for Customer A. The cost of serving Customer 8 is therefore much 

higher . 

In general, a custa.er ~has a high l2id factor (defined as 

the average rate of usage dtvtded by the peak rate of usage) wi 11 be 

cheaper to serve per kVh than a custc.er wtth a low load factor. Consider 

the analogy of a rental car which costs $40/day and 40t/m1le. If Customer 

B drives only 20 11iles a d~, the average cost will be $2.40/•ile. But 

for Customer A, who drives 200 miles a day, spreading the daily rental 

charge over the total mileage gives an average cost of 60t/mile. For both 

customers, the fixed cost rate (daily charge) and variable cost rat e (mil ­

eage charge) are identical, but the ayeraqe 121ll cost per •ile wi ll dif­

fer depending on how intensively the car ts used. Likewise, the average 

cost per kilowatthour will depend on how intensively the generating plant 

is used. A low load factor indicates that the capacity is idle much of 

t he time; a high load factor tndicates a .are steady rate of usage . Since 

industries generally have higher load factors than residential or general 

service customers, they are less costly to serve on a per-kilowat thour 

basis . Again, we can say that •a kilowatthour is a kilowat thour• as to 

DAAZEN B..ua.uu . • AsSOCIATES. INC 
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energy content, but there may be a big difference in how much generating 

plant invest.ent is required to convert the raw fuel into electrical en­

ergy. 

The third aajor classification category is customer-related 

costs. Each residential custa.er requires a .eter and service drop. Each 

user's meter .ust be read, recorded and billed and the revenues posted. 

These costs are auch the same for each residential customer whether he or 

she uses 15 ktlowatthours or 1,500 kilowatthours. The amount of such cost 

increues as the nwaber of customers increases; hence, they are called 

•customer-related.• 

Also, a certain portion of the cost of the distribution sys­

tem--poles, wires and transfor.ers--is required si.ply to attach customers 

to the system, regardless of their demand or energy requirements . This 

minimum or •skeleton• distribution system aay also be considered a 

customer-related cost since it depends priaarily on the number of custom­

ers, rather than demand or energy usage. 

The diagram on Page 9, for example, shows the distribution 

network for a utility with two customer classes, A and B. The phvstcal 

distribution network necessary to attach Class A is designed to serve 12 

customers, each with a 10-kilowatt load, having a total demand of 120 kW. 

This is the same total demand as fs imposed by Class 8, which consists of 

a single customer. Clearly, a auch more extensive distribution system is 

required to attach the aultitude of small customers (Class A). than to 

attach the single larger custoaer (Class 8), even though the total demand 

of each customer class is the same. 
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Even though some additional custo.ers can be attached without 

additional investment in some areas of the systeta, it is obvious that 

attaching a large nuaber of cu!tomers requires investment in facilities, 

not only initially but on a continuing basis for maintenance and repair. 

To the extent that the distribution system components must be 

sized to accommodate additional load beyond the •tntmum, the balance is a 

demand-related cost. Thus, the distribution system is classified as both 

demand-related and customer-related. 

Claumcatlon ot Distribution lnvntment 

• 

Total Demand • 120 kW Total Demand • 120 kW 

Class A Class B 

DII.AztN · B~UIAIC.U r, A~WCIATO. INC 
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The final step in the cost-of-service analysis is the alloca­

tion of the costs to the cust~r classes. Demand, energy and customer 

allocation factors are developed to apportion the costs among the customer 

classes. Each factor simply ~aeasures the customer class's contribution to 

the system total cost. 

For example, we have already determined that the amount of 

fuel expense on the syste. 1s a funct ion of the energy. In order to allo­

cate th is expense among classes, we must determine how much each cl •ss 

contributes to the total kVh consUipt ton and we .ust recognize the line 

losses associated wtth transporting and distributing t he kWh . These con­

tributions, expressed in percentage t eras, are then 11Ultipl1ed by the 

expense to deter.1ne how .uch expense should be attributed to each class. 

A sample calculation for Gulf is shown 1n Table 1. 

TABLE 1 

Energy Allocatlsm E1ct~u 
Energy loss Energy 
Sold Expansion Genented Allocat ion 

Ul11 Ritt tliU (MWh) El'tur (MWbl fl!;tgr: 
(1) (2) (3) (4) 

1 RS/RST 3,330,638 1.0830 3,606,997 43 . 83~ 

2 GS/GST 211,052 1.0830 228,563 2.78 
3 GSD/GSDT 1,731,710 1.0827 1,874,959 22.79 
4 LP/LPT 1,383,390 1.0482 1,450,046 17 .62 
5 PX/PXT 983,828 1.0241 1,007, 513 12.25 
6 OS I, II & II I 54.809 1.0830 59.357 0. 72 

7 Total 7,695,427 8,227,435 100.0~ 

DRAZEN B~UI.UE~. AllOCIATU, INC 
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Note that the GSO and LP classes are served at secondary, 

primary and subtrans•ission levels. All of the PX sales are •ade at the 

subtransmission level. 

Siailarly, meter reading expense 1s customer-related. Accord­

ingly, we would allocate thts cost a110ng classes in proportion to the 

number of custoaers in each class. Because utilities recognize that 

industrial customers require aore sophisticated and expensive meters and, 

therefore, somewhat 110re 1nvestlaent and expense, they commonly assign 

•weighting factors• so that a single industrial customer is regarded as 

equivalent to several residential custoaers. 

Table 2 shows the construction of a weighted customer alloca­

tion factor. In this example, each GS and GSO customer is considered to 

be equivalent to 5 and 14.0 residential custoaters, respectively. Each LP 

and PX customer is considered to be equivalent to 38 and 86 residential 

customers, respectively. 

Table 2 

Weighted CUstom• Allocation Factor 
Account ;t70 • Matera 

Weighting Weighted Allocation 
Bitil Cliu tYitOIIM![i fl,til[ tu~tomer~ E1s;t2r 

(1) (2) (3) (4) 

1 RS/RST 253,526 1.0 253,526 48.6~ 

2 GS/GST 21,975 5.3 115,401 22 . 12 
3 GSD/GSOT 10,588 13.9 146,901 28.16 
4 LP/LPT 140 38. 1 5,327 1.02 
5 PX/PXT § 85.8 51~ Q.lQ 

6 Total 286.,235 521,670 100.0~ 

OIV.ZEN hUIAllll. AS~IATf.~. INC 
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For de.and-related costs, we construct an allocation factor by 

looking at the contribution of each class to the peak deaands wtth1n S~ of 

the annual systeM peak (Near Peak). Table 3 shows the calculation of this 

factor for Gulf. 

Bate Class 

1 RS/RST 
2 GS/GST 
3 GSD/GSDT 
4 LP/LPT 
5 PX/PXT 
6 OS I, II l III 

7 Total 

Table 3 

Demand Allocation Factor: 
production and Jranamlulon 

Near Peak 
at Meter 

lfll) 
(1) 

757 
so 

328 
231 
115 

___.1 

1,482 

loss 
Expansion 

Factor 
(2) 

1.1141 
1.1141 
1.1137 
1.0836 
1. 0325 
1.1140 

Near Peak. 
at 

Generat or 
lttWl 
(3) 

843 
56 

365 
250 
119 

___.1 

1,634 

Allocation 
Factor 

(4) 

51.59% 
3.43 

22 . 34 
15 . 30 
7.28 
Q,Q§ 

100.0~ 

Making the Coat-ot-semce 
$tudy=Summary 

The cost-of-service procedure involves three steps: 

(1) Funct1onal1zation -- Identify the different func­
tional •JeveJs• of the system; 

(2) Class1f1cat1on -- Deter.ine, for each functional 
type, the pr1•ary cause or causes of that cost 
being incurred; 

(3) Allocation-- Calc••late the class proportional re ­
sponsibilities for each type of cost and spread 
the cost a.ong classe~. 

0 MZEN IIP.UMlU. II M SOCIATU INC 
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Table 4 shows the results of a cost-of-service study in con ­

densed, summary for.. The revenues from each class can be calculated by 

taking the billtng units tt.as the current rate. The expenses for each 

class are allocated. Subtracting the expenses fro. t he revenue gives the 

net operating 1nca.e (also called return) fro. each class. Dividing this 

net operating inca.e by the allocat ed rate base gives the rate of return 

(return on invest.ent) for each class . 

Table 4 

Summary of 
Gulf Power Company'• 
Coat-of..servtce Study 
(fbouunds ot Dollars) 

Rate of 
Bi!i: ~]IU BI~IDSU:~ E~RJ:DU~ BI1YtD Biti Bui Bdurn 

(1) (2) (3) (4) (5) 

1 RS/RST $135,989 $106,862 $29,127 $511,835 5.6~ 

2 GS/GST 15,452 10,659 4,793 35,982 13.32 
3 GSO/GSOT 52,987 39,246 13,741 189,251 7.26 
4 lP/lPT 29,810 22,536 7,274 114,693 6.34 
5 PX/PXT 16, 541 11 '901 4,640 55,6!4 8.34 
6 OS I, II & Ill ~.lZ~ ~.Q~Q l.Q~~ l~.HZ 8. 15 

7 Total Retail $254,908 $194,234 $60,674 S920,852 6.5~ 

This cost study shows two things. First, it shows that at 

present rates not all classes are equally profitable. In other words, some 

classes pay a portion of the cost s incurred to serve other customer clas­

ses. Second, 1t provides the information from which we can calculate the 

necessary increase in revenues from each chss to achieve cost-based 

revenues. 

Table 5 shows each chss's cost-based revenue requirement. 
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This amount is calculated by su .. ing the required return (rate base times 

system rate of return) and expenses. Expressed o~ a cents per kWh basis, 

the residential class has an above-average cost per kWh and the PX class 

has a below-average cost per kWh. 

1 
2 
3 
4 
5 
6 

7 

Tables 

Class Revenue Requirement 
Excluding Fuel and COnservation Costs 

Near-Peak Method 
(Millions ot Dollam) 

Cost- Energy 
Based Sales 

Bit!: tll~~ Bt:ii:DUt (G~bl 
(1) (2) 

RS/RST $158.1 3,331 
GS/GST 12.5 211 

GSD/GSDT 56.3 1,732 
LP/LPT 33.6 1,383 
PX/PXT 16.6 984 

OS I, II & III 4.4 __M 

Total Retail $281.5 7,695 

~2~1 (BU: ~Mb 
(3) 

~.7t 
5.9 
3.3 
2.4 
1.7 
8.0 

3. 7t 

The reasons for these differences are: (1) load factor, (2) delivery 

voltage, and (3) size. 

LP and PX custOfiters have higher load factors, as shown in 

Schedule 8-1. Consequently, the capital costs related to production and 

transmission are spread over a greater number of kilowatthours. 

In addition, LP and PX customers take service at a higher 

voltage level, as shown in Schedule 8-2 . This .cans that they have fewer 

costs associated with lower voltage distribution. Nor ~oes Gulf incur as 

many losses to serve LP and PX customers. As shown in Schedule 8-3 , Gulf 

DMZ£N 8~UIAilEk • MSOCIATH. INC 
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must generate 108 kWh per 100 kWh sold to the residential class. By con­

trast, only 105 and 102 kWh need to be generated to sell 100 kWh to LP and 

PX customers, respectively. 

Finally, the per capi h sales to the LP and PX c hsses are also 

much greater than to the other classes. Gulf sells between 19,900,000 and 

164,000,000 k11owatthours per LP and PX custa.er, respectively , but only 

13,137 kilowatthours per residential custoaer, or between 1,500 and 12,500 

times more per capita, as shown in Schedule 8-4. The customer-related 

costs to serve the forwr are not 1,500 to 12,500 times the customer­

related costs to serve the residential custo.er. 

OMlfN · B~UIAXU . • AUOCIATU. INC 



I Schedule 8-1 

I 
I 
I GULF POWER COMPANY 

I 
I 

Comparative load Factors 
(Year Ending DeCember 31. 1990) 

I 
Neu-

I 
Energy Peak 

Required Demand load 
Bitt: ~]IU (MWb} '!!'!f l factor 

I 
(1) (2) (3) 

1 RS/RST 3,606,997 843 491 

I 
2 GS/GST 228,563 56 47 

I 3 GSO/GSOT 1,874,959 365 59 

I 4 lP/LPT 1,450,046 250 66 

I 5 PX/PXT 1,007, 513 119 97 

I 6 OS I, II & I II 59.357 _l N/M 

I 7 Total Retail 8,227,435 1,634 5" 

I 
I 
I 
I 



-
I Schedule B-2 

I 
I 
I GULF POWER COMPANY 

I 
I 

Percent of Sales 
by Incoming Voltage 

(~~~rEnding De,~mber Jl. l22Ql 

I 
I Trans11ission/ 

I 
Bitt: tliU Si:s;smdir~ ~rJmin SYbtr~o~mi~~i2D lQhl 

(1) (2) (3) (4) 

I 1 RS/RST 100.0~ . ' - ' 100 .0~ 

I 
2 GS/GST 99.99 0.01 100 .00 

I 
3 GSD/GSOT 99.26 0.63 0. 11 100.00 

4 LP/LPT 26.38 37 . 51 36.1 1 100.00 

I 
5 PX/PXT 100.00 100.00 

I 6 OS I, II & I II 100.00 100.0~ 

I 
7 Total Retail 73.811 6.891 19.3~ 100 .0~ 

I 
I 
I 
I 



I Schedule B-3 

I 
I 
I GULF POWER COMPANY 

I Energy losses 
(l~lr EodJog Dece.ber Jl. ~~~Q) 

I 
I Energy Energy Losses as a Generation 

Required Sold Percent of per 100 

I .!..iM Bit~ t]iU (MWh) (MWb) k~b Si1~~ kWb S21~ 
(1) (2) (3) (4) 

I 1 Residential 3,606,997 3,330,638 8.31 108 

I 2 General Service 228,563 211,052 8.3 108 

I 3 General Service - Demand 1,874,959 1,731 , 710 8.3 108 

I 
4 LP & LPT 1,450,046 1,383,390 4.8 105 

I 
I 

5 PXT 1,007,513 983,828 2.4 102 

6 OS 59, 357 54,809 8.3 108 

I 
I 

7 Total Retail 8,227,435 7,695,427 6.~ 107 

I 
I 
I 
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1 

2 

3 

4 

5 

GULF POWER COMPANY 

Kilowatthours Sold 
per Custoser 

(Year Ending Dctembet 31. 1990) 

Energy Sold Number of 
Bit~ Cliu (MWhl CYitomeri 

{1) (2) 

RS/RST 3,330,638 253,526 

GS/GST 211,052 21,975 

GSO/GSOT 1,731,710 10,588 

LP/LPT 1,383,390 140 

PX/PXT 983,826 6 

Schedule B-4 

Annual Sales 
QIC tYitomer 

(3) 

13,137 

9,604 

163,554 

9,881,357 

163,971 '333 
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lllUSTRAnONS OF TWO OF THE CONCEPTUAL 
FLAWS WITH THE EP AND REP METHODS 

WHAT JS THE PURPOSE OF APPENDIX C? 

Appendix C 

The purpose of Appendix C is to illustrate two of the conceptual flaws 

with both the EP and REP methods. As discussed beginning on Page 7 of 

the direct testimony, the two methods allocate more product ion capital 

costs to higher load factor rate classes than under a •s lice of the 

system• approach. The rationale behind this approach is that utilities, 

allegedly, incur the higher capital costs of installing and operating 

base load units solely to save fuel costs. 

Even if one would accept this proposition (which is a gross 

oversimplification of the utility planning process), both the EP and REP 

methods remain ratally flawed. 

First, there is no attempt to reallocate production operating 

costs in a manner consistent with the assumed capital / operating cost 

trade-offs implicit in both methods. In other words, each class con ­

tinues to get a •slice ~f the system• as far as operating costs are 

concerned. This is wrong because, as far as capital costs are con­

cerned, each class is assigned a different mix of technologies . Con ­

sistency and logi c demand that if each rate class is assigned a dif­

ference capacity mix, then the allocation of operating costs should 

also reflect a different energy mix. This flaw of the EP and REP 

methods is often referred to as the •Fuel Symmetry• problem. 

0RAZEN · 8~UIAJ.f.~ 6 AHOCtATU. INC 
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The second conceptual flaw is the assumption that all kilowatt­

hours throughout the year cause the higher capital investment typically 

associated with modern base load units . There is no empirical evidence, 

however, t o supoort the assumption that cap1tal investment decisions are 

related to annual kWh sales. As demonstrated below, it is only the 

hours of t he load duration curve up to the break-even threshold that 

would cause extra base load capital costs to be incurred. Therefore, 

it would a giant leap of logic--not to mention a f lagrant violation of 

the princ ipal of cost-causation--to allocate these extra capital cost 

to year-round energy, as is the case under the EP method . 

FUEL SYMMETRY PROBLEM 

CAN YOU ILLUSTRATE HOW THE RECOGNITION OF THE CAPITAL/OPERATING COST 

TRADE-OFFS WOULD RESULT IN ALLOCATING 12IH BELOW-AVERAGE CAPITAL COSTS 

AND ABOVE-AVERAGE OPERATING COSTS TO A LOW LOAD FACTOR CUSTOMER CLASS? 

Yes. This symmetrical relationship can be demonstrated using a "Lowest 

Cost System• (LCS) model . The LCS is the generation system that ex­

plicitly takes into account the trade-off between cap I tal costs and 

operating costs of different technologies in order to minimize the total 

cost of serving a given load. In other words, the LCS model explicitly 

recognizes the capital substitution effect. To demonstrate this effect, 

I have constructed an LCS for the total Gulf and an LCS for each of the 

major rate classes. By comparing the per-unit capita 1 and operating 

costs of each class, it is possible to demonstrate that an appropriate 

Otv.ZEN BkUIMU • • AsSOCIATU. IN<: 
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recognition of the production cost trade-off should result in allocating 

above-average capital costs and below-average operating costs to a high 

load factor load and vice-versa for a low load factor load. 

4 Q HOW WAS THE •tOWEST COST SYSTEM• DEVELOPED? 

5 A 

6 

7 

8 

To simplify the analysis, I assumed that the total cost to constr· :t 

and operate base load and peaking capacity is equivalent at 1,430 hours ' 

use. In other words, 1,430 hours' use is assumed to be the break-even 

threshold bet ween base load and peaking capacity. If the unit is 

9 expected to run for less than 1,430 hours, the lower "up front • capita1 

10 

11 

12 

13 

14 

15 
16 

17 
18 
19 

20 
21 

22 

23 

cost of the peaking unit makes this technology more economical. If the 

unit is expected to run more than 1,430 hours per year, then the base 

load unit would be more economical . The assumed capital and operat ing 

costs for each technology are as follows: 

Table 1 

Production Cost Trade-Offs 
1.430 Hour Break-Eyen Threshold 

Capital Operating 
Cost Cost 

Technology CkWl ( kWhl 

Base load $126.09 2.076¢ 
Peaking s 44.36 7.790¢ 

At 1,430 hours' use, the two technologies would have the same total 

production cost: 
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Base Load: 
Peaking: 

Table 2 

Total ProductJon Cost 
At 1.430 Hours' Use 
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$126.09/kW + (1,430 hours x 2.076t/kWh) • $156 
S 44.36/kW + (1,430 hours x 7.790t/kWh) • $156 

WHAT IS THE NEXT STEP FOR DERIVING THE LCS? 

The next step is to look at the load duration curve (LDC) and determine 

the optimal amount of base and peaking capacity. Schedule C-1 shows a 

representative lo1d duration curve for the total Gulf system. Schedule 

10 C-2 shows the LOCs by customer class. On each LDC, I have marked the 

11 

12 

13 

14 

15 

16 

17 

18 

19 

break-even threshold (at 1,430 hours). The optimum capacity mix and 

the optimum generation mix are shown in Schedules C-3 and C-4. By 

definition, the optimal amount of base load capac1ty is the point or the 

vertical axis that intersects the LDC at the break-even threshold. 

For example, referring to Schedule C-1, the total Gulf load would 

be served most economically by 71% base load capacity- -which will be 

operated for more than 1,430 hours per year--and 29% peaking capacity 

--which will be operated for less than 1,430 hours per year. The 

optimum capacity mix by customer class would be as follows: 

DMZEN 8.-.u aAH.-. 11 A~~IATO INC 
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Table 3 

Optimum Capacity Mlx 
~1r:vec:t Frgm lbl LC& Mgdel 

tuitQ~r ~hu Base LQad 

RS/RST 601 
GS/GST 53 

GSO/GSOT 72 
LP/LPT 72 
PX/PXT 94 

OS I, I I & II I 88 

Total Company 71% 
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Peak jog 

401 
47 
28 
28 
6 

12 

2~ 

The average capital cost to serve each class would be the product of: 

(1) the assumed base load and peaking capital costs from Table 1 and (2) 

the capacity mix from Table 3 as follows: 

Table 4 

Production Capital Cost 
Derllted E[gm UUl LCS MQ~ttl 

Rel alive 
Customer Class Cost Cost 

RS/RST S 93/kW 91% 
GS/GST 87/kW 86 

GSO/GSOT 103/kW 101 
LP/LPT 103/kW 101 
PX/PXT 121/kW 119 

OS I, I I & I II 116/kW 114 

Total Ca.pany $102/lcW 100% 

For example, the RS/RST capital cost would be derived as follows: 

$126.09 X 6~ + $44.36 X 4~ • $93/lcW 

0MZEN · 811.UMU k. AHOCIATU INC 
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This demonstrates that, on a stand-alone basis, the average capital 

cost to provide service is below the system average for residential 

customers and above the system average for industrial customers. 

4 Q IF THE OPTIMUM CAPACITY MIX DIFFERS BETVEEN THE VARIOUS RATE CLASSES. 

5 

6 A 

7 

8 

9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 

20 

21 

22 

23 

WOULD THE OPTHUI GENERATION MIX ALSO BE DIFFEROO? 

Yes. As shown below, residential customers would require relati vely 

less base load energy and more peaking energy while the opposite would 

be true for industrial customers. 

Table 5 

Optimum Generation Mix 
Dertved From tht LCS Model 

~!.l~t2~r tlu~ Base Load ~~i~lD9 

RS/RST 96 . 13~ 3 . 87~ 

GS/GST 93 .94 6.06 
GSD/GSDT 97 .46 2.54 

LP/LPT 98.58 1.42 
PX/PXT 99.82 0. 18 

OS I, II & II I 96 .80 3.20 

Total C0111pany 96.1~ 3.8~ 

Translating these differences fnto average product ion operating cos t s, 

it becomes evident that the average operating rost to provide servi ce 

would be higher than the syste average for a residential customer and 

24 lower than the system average for '~ industrial customer: 

OMUN 81lUIAUil. ASSOCIATf.S INC 
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Table 6 

Production Operating Cost 
DerJved from tne LCS Model 

Total 
Customer Class Cost 

RS/RST $22.97/HWh 
GS/ GST 24.22/HWh 

GSO/GSDT 22.21/HWh 
LP/LPT 21.57 /HWh 
PX/PXT 20.86/HWh 

OS I, II & II I 22. 59/HWh 

Total C011pany $22.98/MWh 
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Relative 
Cost 

100% 
105 
95 
94 
91 
98 

100% 

The derivation of the RS/RST operat ing cost, for example, would be as 

follows : 

$20.76 X 96 .13' + $77 .90 X 3.87' • $22 .97/HWh 

To summarize, the LCS IIIOdel confirms the expectation that there 

is a synnetrical relationship between the allocation of capital and 

fuel costs; that is, a low load factor class which is allocated below­

average capital costs under a CAPSUB-based method should also be 

allocated above-average operating costs. Higher load factor customers, 

by contrast, who are allocated above-average capital costs should be 

allocated below-average operating costs. 

IS THE •fUEL SYMMETRY• CONCEPT VALID EVEN IF THERE IS NOT A SIGNIFICANT 

FUEL COST DIFFERENTIAL BETWEEN DIFFERENT TYPES OF GENERATING CAPACITY? 

DRAztN 81\.UIAJ..l.-.. AHOCIATO I NC 
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The entire CAPSUB theory rests on the assumption that the fuel cost 

differences b&tween base load and peaking units cause the utility to 

incur the extra capital costs usually associated with a base load untt. 

If such differentials no longer exist, then one has to seriously ques -

5 tion the validity of the CAPSUB theory. Either there is or is not a 

6 

7 

8 

9 

10 

11 

12 

13 

14 

trade-off. If the trade-off only works one way as CAPSUB proponents 

advocate, then it should be obvious that CAPSUB is nothing more than an 

excuse to shift more capital costs onto high load factor customer clas-

ses. 

Studies that I have made of various utility planning decisions 

invariably show that oil ind natural gas prices were expected to esca­

late much more rapidly than nuclear, coal or lignite, even assuming tt.at 

ample supplies of oil and natural gas were available. (Natural gas 

curtailments, the Arab o11 embargo and the Fuel Use Act virt:.eall y 

15 eliminated these fuels from consideration.) The important point is not 

16 

17 

18 

19 

20 

21 2. 
22 

23 Q 

24 

what fuel costs are today, but what they were projected to be over the 

life-cycle of the base load unit when the decision to build the unit was 

made. Viewed from this perspective, it can be shown that a base load 

unit would be more economical over its useful life than a peaking unit, 

even if the former operated only 1,430 hours per year. 

CAPITAL INVESTMENT DECISIONS ARE 
NOT RELATED TO ANNUAL KWH SALES 

DO ANNUAL KWH SALES AFFECT THE DECISION TO INVEST IN A PARTICULAR TYPE 

OF GENERATING CAPACITY? 

DAAZtN II.UIAllllll M!>OCIATU. INC 
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No The break-even point--that is, the hours of use at which the total 

cost of tase load and peaking units are equivalent--typically occurs 

between 1,000 and 2,000 hours per year. Below the break-even point, a 

peaking unit would be more economical than a base load unit. Beyond 

the break-even point, a base load unit would be the more economical 

choice. Whether additional capacity would be operated 1,000, 2,000, 

4,000 or even 100 hours beyond the break-even point would, therefore, 

be irrelevant. In other word$, once the break -even thresho 1 d is 

reached, additional energy use (and the fuel cost savings resulti ng 

therefro.) ha~ no i•pact on the investment decision. Therefore, load 

duration may influence capital investment decisions, but only up to a 

point. It would be logically incorrect to jump from this conclusion to 

a method in which production capital costs are allocated to all 8,760 

hours per year. 

WHAT EMPIRICAL EVIDENCE DO YOU HAVE THAT YEAR-ROUND ENERGY CONSU"PTION 

DOES NOT DRIVF. UTILITY INVESTMENT DECISIONS? 

Recall that CAPSUB advocates typically proclaim that if a utility only 

had to meet its peak demand, then it would need to install only peaking 

units. Based on the total Gulf LCS analysis described earlier , the 

cost to serve the on-peak period (defined as the shaded area under the 

load duration curve to the left of the break-even poi11t --Schedule C-1) 

entirely with peaking units would be $240 million, as shown in Table 7 

below. · 

DRAZ£N 811.UII\l.f.k. A~~OCII\TB INC 
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Table 1 

Total On-Peak* Production 
Cost Assuming that Service Were 

Supplied Entirely from Peaking UnUs 

Descr1ot1on Formula 

Capital Cost • System Peak x Cp 

• 1,743 HW X S44 . 36/kW 
Operating Cost • On -Peak Energy x Op 

• 2,087,776 .0 MWh X S.0779/ kWh 
Total On-Peak Cost 

Where: Cp • Ca~ital Cost of a Peaking Unit 
Op • Operating Cost of a Peaking Unit 

*Highest 1,430 hours of load 
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Total Gulf 
System 
Cost 

01illionsl 

• s 77 . 3 

162. 7 

• $240.0 

However, !h1i il eauivalent 12 ~ 12111 production capital ~ and 

the on-peak operating cost Qf in optimal generation system (cons isting 

2f Q21h ~ l2iQ A02 peaking caoacityl derived in the LCS analysi s of 

the total Gulf system depicted in Table 8. 
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Table 8 

Total On..Peak* Production Cost 
Oertved from LCS Model 

Total GuU System 

Descr1ot1on formula 

Capital Cost: 
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Cost 
(Millions) 

Peak-Related • 1,74~ x $44 .36/kW • S 77.3 
Base-Related • 1,229 x ($126.09/ kW -$44.36/ kW) • 100.5 

Total Capital Cost • Sl77.8 
Operating Cost: 

Peaking 
Base Load** 

Total Operating 
Cost 

• 330 , 246 HWh X S.0779/ kWh 
• 1,757,530 MWh x $.02076/ kWh 

Total On-Peak Cost 

* Highest 1,430 hours of load 
•• 1,229 HW x 1,430 hours 

• 
25.7 
36.5 

• s 62 .2 

- $240.0 

In other words, at 1,430 hours of use, the extra base load ~a~-

ital costs are completely paid for . Thus, it would not be appropriate 

to allocate capital costs to all 8,760 hours (i.e . , on an energy bas is) 

because the lions share of these hours (beyond the break-even threshold) 

did not cause the utility to build a base load unit . Doing so not only 

25 would understate the cost to provide s~rvice to on-peak hours, but it 

26 would violate the principle of cost-causation . 
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I Schedule C-3 

I 
I 
I GULF POWER COMPANY 

I 
I 

Lowest COst Sratem Capacity Mlx by Customer Class 
Assuming -stand-Alone" S8tvlce 
YU[ EDdlog DecemtUt[ 3l. 1990 

I 
I 'AR1,1tl 

Base flt,~Dt 'ARA,itX ~i~ 
load Peaking Total Base 

I !..i.M Cy~tomer: Cl iU 1mtl_ (MW} 1I9!L J.JwL ~uking lo.W 
(1) (2) (3) (4) (5) (6) 

I 1 RS/RST 590 395 985 60% 4~ 10~ 

I 2 GS/GST 38 34 72 53 47 100 

I 
3 GSO/GSOT 291 114 405 72 28 10~ 

4 LP/LPT 219 84 303 72 28 100 

I 
5 PX/PXT 121 7 129 94 6 100 

I 6 OS I, II & II I 13 2 15 88 12 100 

I 
7 Gulf Power System 1,229 514 1,743 71~ 2~ 10~ 
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I 
I 
I 
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GULF POWER COMPANY 

Lowest Cost System Generation Mix by Customer Class 
Assuming •Stand-Alone· service 
vear Ending December 31. 1990 

Schedule C-4 

ED1[9~ BID~I[~Dti figo~utjQD n'~ 
Base load Peak1ng Total Base 

CustQm~r ~]a~~ {HWb} {HWbl {HWb} L2id f~ils.jog I2W. 
{1) (2) (3) (4) (5) (6} 

RS/RST 3,467,243 139,754 3,606,997 96.13~ 3.87~ 1001. 

GS/GST 214,704 13,859 228,563 93.94 6.06 100 

GSD/GSOT 1,827,280 47,679 1,874. 959 97.46 2.54 100 

LP/LPT 1,429,432 20,6)5 1,450,046 98.58 1.42 100 

PX/PXT 1,005,750 1,673 1,007,513 99.82 0.18 100 

OS I , II & Ill 57,458 1,899 59,357 96.80 3.20 100 

Gulf Power System 8,176,666 330,246 8,506,912 96.12% 3.~ 1001. 
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