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PREFACE 

This report was prepared J® WG Wilson & Associates, 

Inc., as an account of work by the National Regula-

tory Research Institute (NRRI)® The report contains the 

findings and ref cts the v of the cons The dis-

tribution of this document does not imp an endorsement by 

NRRI, Delmarva Power & Light Company, or the Public Service 

Commission of Delawaree 

In February of 1978, the National Regulatory Research 

Institute established a Regulatory Assistance Program designed 

to offer technical assistance to state regulatory authorities 

and their staffs in areas where expertise was lacking. The 

State of Delaware applied for assistance under this program 

to investigate electric rate design issues of importance to 

the state. In response to this request, NRRI provided funds 

for this project and selected Je W. Wi & Associates, Inc. 

to perform this analysise 

Three specific object s guided the activities of 

J. We Wilson & Associates Inc, under this project: 

Ie To assist the De Public Service Commission 
in analyzing initiatives to encourage electric 
utility companies to institute rate structures 
that reflect the g-run marginal costs of power 
production, and that he to enable the achievement 
of improved system load factor; 
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2. To develop for implementation, a suitable electric 
utility rate structure for a major electric utility 
in Delaware that is reflective of marginal power 
production costs and time-of-use costs differen­
tials; and 

3. To assess the prospective impact of marginal cost 
time-of-use electric rates on utility companies and 
consumers in Delaware. 

To achieve these objectives, three substantive tasks 

were included in the JWWA workplan. The first task required 

interviewing regulatory, utility, and public officials in 

Delaware to determine the objectives and perceived problems 

of key individuals in the state with regard to electric 

utility rate structure design. The results of this survey 

are provided in a the final section of this report. Second, 

the workplan called for a review of the existing rate struc-

tures for a major electric utility company in Delaware. 

This analysis of the current rate structure of the Delmarva 

Light & Power Company was provided in a previous report by 

J. W. Wilson & Associates, Inc. 

Finally, the workplan called for the design of an 

efficient and practical marginal cost based rate structure 

with appropriate time-of-use rate variations for a major 

electric utility in Delaware. The first part of the report 

presents a generic discussion of the methodology and the 

techniques underlying the JWWA time-of-day rate design. 

The second part of this report provides in testimony form, a 

time-of-day rate design based on marginal costs for the 

Delmarva Power & Light Company. 
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Procedures for Determining Marginal 
Costs and Their Conversion 

into Time Varying Rates 
Applied to the 
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Introduction 

The procedures for calculating marginal costs and for 

constructing time varying rates are e ined in eight steps. 

Briefly, these eight steps are as follows: 

l@ Choose the rate periods in which the time varying 
rates will be different~ 

2. Determine the marginal cost the demand and 
energy components of bulk power supplyo 

3. Calculate the costs re to other functions 
and functional services provided by electric 
utilities .. 

4. Construct the billing determinants needed to 
establish time varying rates0 

5 " Bring the foregoing together to construct a 
preliminary set time vary rates9 

6" Adjust the preliminary time varying rates to 
meet a revenue requirement established indepen-
dently by the regula authori 

7. Determine what markups are for energy 
losses between the generators and the customers. 

8e Determine class revenue responsibilities by 
distributing the functional components of the 
total cost of service among the customer classes 
in accord with the use by those classes of the 
different functions e 

This report applies these s to Delmarva Power & 

Light Company more generally than the specific application con-

tained in the Task 3 testimony format It is hoped that this 

report will explain marginal cost procedures and methodology 

in a manner allowing more general ication the Commission 

staff and other parties to rate case proceedings in the State 

of Delaware .. 

-3-



Step 1: Choosing Rate Periods 

A. General Considerations 

If time-of-use rates are to be instituted, then the 

first step is division of the year into two or more rate 

periods, during which the rates will be different. The 

rate periods must be chosen so that consumers can com­

prehend them easily. This means no more than two or 

three rate periods in anyone day or week, and not more 

than four seasons, preferably fewer, when the rates 01 

rate periods are different. 

The most important aspect of the choice of rate periods 

is the selection of the hours against which capacity charges 

shall be levied. The principle of peak responsibility 

pricing requires that the marginal cost of system genera­

tion and transmission be charged against the electricity 

use or users responsible for the system's peak, because it 

is demand in the peak period that determines how much 

capacity the system must have. 

The peak hours should ideally be determined with refer­

ence to hourly loss-of-load-probability (LOLP) curves, 

because they show best when the demands are taxing a sys­

tem's generating capacity. In practice, reference to daily 

load curves is a feasible approach. Reference to load 

curves is practical, because the general pattern of the 
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load curves is likely to be reflected in the LOLP curves. 

Also, the need for comprehension by users restricts the 

choice of rate periods to simply defined time blocks, and 

the regularity of load curves facilitates simplicity_ 

One important consideration in choosing the peak 

rate period is the seasonal pattern of peak loads and 

the way maintenance schedules relate to this seasonal 

diversity~ If seasonal diverstiy is so limited that 

optimized maintenance scheduling equalizes LOLPs across 

seasons, then all seasons should have peak hours. But 

wide seasonal diversity may indicate that the off-

peak seasons not have any peak-period hours or (more 

likely) that these hours not share fully in capacity 

charges levied in the peak seasone 

A second consideration in selecting rate periods is 

differences in marginal running cost (system lambda). 

Where these differences are large, as between oil-burning 

peaking units and base load coal, it is proper that they 

be reflected in ratese And the rate periods ideally 

should be chosen so that system lambda is homogeneous 

within each period, but different between periods. In 

practice, this principle is again compromised by the 

requirement that rate periods be easily comprehended 

by the ratepayers. 



A related point is that the peak hours for allocation 

of generating capacity charges are defined by LOLPs, 

that are different in concept from the marginal running 

cost differential required to operate peaking plants. For 

example, it may be most economical on some systems to 

serve the region between 85 to 90 percent on the load 

duration curve from peaking capacity rather than to install 

enough base load capacity to meet 90 percent of the load, 

but this need not mean that demand in these hours is 

responsible for the system capacity requirement. 

There is important and systematic variation in the 

electricity demand for DP&L by the hour of the day, the 

day of the week, and the season of the year. The seasonal 

fluctuations are due primarily to changes in the normal 

seasonal weather conditions, including the number of day­

light hours. But, in addition, the weather within one season 

also varies from day to day, and these less predictable daily 

weather changes also have a major impact upon electricity 

demand. 

The variation in electricity demand by time-of-day 

is illustrated by the four daily load curves in Schedule 1. 

These curves show that the aggregate demand on the Delmarva 

system remains stable at a high level from early in the 

morning until well into the evening on weekdays. There is a 
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deep valley in the nighttime hours of approximately midnight 

through 7 a.m., and a very rapid change in the demand 

level in the brief time between the valley and the plateau. 

Loads also vary tematical the day of the 

week. Loads on Saturdays and Sundays are generally far 

below the plateaus established on working days. 

When the hours of the year are grouped into rate 

periods that have relatively homogeneous demand levels, the 

following periods result: 

Peak hours: 

Winter months (October-May), 

Summer months (June-September) 

Off-peak hours (all other times): 

Winter months, 10 Pem@ to 8 a.m. 

Summer months 11 perno to 9 aeme 

All day Saturday, Sunday, throughout 
the year 

Some statistics describing these iods and the loads in 

them are shown in Schedule 2e 

The peak period includes those hours of the day in 

which the demand is generally above 90 percent of the 

daily peak8 These are the hours within which the daily 



peak is likely to occur, or into which the peak might be 

shifted if the hour were excluded from the peak period 

for ratemaking purposes. 

Some typical values of system lambda for PJM are 

shown in Schedule 2. As expected, marginal running 

costs are substantially higher during the peak period 

than during the off-peak periods. Winter lambdas are 

higher than summer lambdas primarily because baseload 

units are planned to be on-line at time of system peak 

with maintenance being performed at other times during 

the year. 

Hourly integrated PJM lambdas are the marginal cost 

of energy on the Delmarva system, since Delmarva dispatches 

its own system in response to PJM lambdas. That is, when 

Delmarva can buy energy more cheaply from the PJM pool 

than it can produce energy itself, Delmarva will be in 

a buying mode. However, when another pool member would 

incur self-generation costs higher than Delmarva's cost of 

providing additional power, Delmarva will be in a selling 

mode. Hence, efficient operation of the Delmarva system 

results in a cost of additional energy being that of the 

pool marginal cost. These pool marginal costs are avail­

able for each hour on the PJM system, making the marginal 

energy cost over a given time period readily available. 
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Step 2: Marginal Cost of 
Bulk Power Supply 

After the rate periods have been chosen, the next task 

is to determine the costs of providing electric service in 

each of these several rate periodse The determination of 

these costs should be made first at the system generation 

level, and this determination requires two steps in the total 

procedure. The first of these two steps is the determination 

of the marginal costs of bulk power supply in each of the 

rate periods. Then in Step 3, the appropriate cost rates 

for the other functional components of the provision of 

electric service will be considered@ 

The costs of bulk power supply are in two parts: the cost 

of having sufficient generating capacity available to meet the 

loads; and the cost of running that capacity to generate suffi-

cient energy. The costs appropriate for time-of-use rates are 

marginal costs, rather than the embedded cost levels used to 

establish a revenue requirement for cost-of-service purposes@ 

However, except for this difference, the marginal capacity 

and running cost are essentially the same as the demand and 

energy components of the total power production costs in a 

conventional cost-af-service studye 

A. Marginal Running Costs 

Marginal running costs are the simpler of the two 

components of total bulk power supply cost, and it is more 



convenient to begin with theme Marginal running costs can 

generally be associated with system lambda. Where data 

on system lambda are not explicitly available as such, 

one may rely instead upon the individual plant and gener­

ating unit estimates of running cost per kilowatt-hour 

that are used in the dispatching algorithm for scheduling 

generation. In this event, the marginal running cost at 

any time is the dispatching cost of the least expensive 

unit not fully loaded at that time. Since the PJM sys­

tem lambdas are readily available for each hour, a sep~­

rate calculation of marginal energy costs is unnecessary. 

The marginal running cost for any rate period should 

generally be taken as the average of the marginal running 

costs during all of the different hours in that rate 

period. If the rate periods have been chosen to minimize 

the within-period variation in system lambda--as the 

discussion in Step I explains they should be chosen--then 

the use of a single average value for system lamba through­

out an entire rate period is consistent with the proposi­

tion that the rates charged to the users should at each 

hour reflect the marginal costs of that particular hour. 

The data on marginal running costs of DP&L are 

presented in Schedule 2 that was discussed in Step 1. 

These marginal running costs are PJM system lambdas and 
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represent the addit 1 cost of prov ing additional 

energy on the Delmarva system dur various 

time periodse 

Be Marginal Costs of Meeting Demand 

The second part of the power supply cost analysis 

is the calculation of the 1 cost of generating capac-

ity and associated transmiss required to meet an 

additional kilowatt of demande It is now generally accepted 

that the marginal cost of meet a kilowatt of demand in 

the peak period is properly based on the cost of a peaking 

unit. An alternative calculat to so-called Turvey 

computation--is the cost of a load generating unit 

less the fuel savings realized when that unit is run instead 

of a peaking plant during the peak hourse However, it has 

been demonstrated that this calculat yields the same 

result as the cost of a peaking unit, ided that the 

length of the peak period defined for this purpose as 

the number of hours that ing plants would be in use on 

a system with an optimal mix of peaking and 

other plants.* 

*The reason for this Ii is that baseload capacity should 
ideally be built exactly to that point on the load-duration 
curve where the fuel savings precisely offset the higher capital 
cost of the baseload plant compared to peaking capacity~ If the 
base load plant cannot be run enough for these fuel savings 
to offset its extra capital cost, there is too much baseload 
plant& And if all baseload ants--even the marginal baseload 
plant--can be run more than enough hours to offset the extra 
capital cost, there is not enough e 
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The calculation of the marginal cost for meeting an 

additional kilowatt of demand during the peak period is shown 

in Schedule 3. The original cost per kilowatt of capacity is 

the $185.00 incurred by DP&L to purchase and install a 

combustion turbine unit. 

The annual capital carrying cost rate of 15.32 percent 

is developed on pages 3 and 4 of Schedule 3. The return 

requirement is based upon the current cost of new long-term 

debt and preferred stock and DP&Lus proposed return on 

equity, so that it reflects the marginal cost of capital. 

Income taxes are included at the full nominal rates of 

taxation. The benefits from income tax deferrals due to 

rapid depreciation and the effect of the investment tax 

credits are included in the carrying cost rate determina­

tion. The return requirement is translated into a levelized 

annual payment for recovery of the initial cost of the 

plant plus a return on the unrecovered balance. This 

approach, which is akin to the calculation of a mortgage 

payment for principal and interest, is a slower means of 

revenue recovery than straight-line depreciation plus a 

return on the undepreciated balance of plant. This 

means that the levelized annual payment is less than the 

revenue that would be required in the first year of the 

life of a new plant, although it is of course higher than 
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the traditionally calculated revenue requirement late in 

the life of the plant. 

The annual carrying cost per kilowatt of capacity is 

$28.34, obtained by multiplying the 15.32 percent carrying 

cost rate times the $185.00 original cost per kilowatt 

of generating capacity. Annual maintenance costs of 

$1.33 per kilowatt of capacity are included. The sum 

of the annual carrying cost per kilowatt of capacity 

and the annual operation and maintenance costs is the 

total marginal cost per kilowatt of generating capacity. 

The final element in the calculation of the marginal 

cost of meeting a kilowatt of demand is the addition of 

a margin for the reserve requirement. The reserve require­

ment of 20 percent represents the margin of installed 

capacity required above expected peak demand generally 

required of PJM member utilities. If this margin is to 

be maintained, then an increase of one kilowatt of 

expected peak demand requires an increase of 1.20 kilowatts 

of generating capacity, and the cost per unit of capacity 

must therefore be increased by this factor to reflect 

fully the capacity costs of meeting additional demande 

When the marginal cost of $29067 per kilowatt of gener­

ating capacity is multiplied by 1.20, to allow for the 
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required reserve, the result is a total annual marginal 

cost of $35.60 for meeting a kilowatt of demand. 

Schedule 4 converts the cost of associated transmission 

investment into an annual marginal cost. DP&L estimated the 

outlet cost of a peaking unit at $19.00 per Kw. Applying 

the annual carrying cost rate of 15.32 percent to this 

investment, then adding O&M expenses of $.57 and reserve 

requirement yields a $4.17 cost of transmission associated 

with an increase of 1 Kw of demand during peak periods. 
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Step 3: Other Functional 
Cost Components 

Bulk supply is only one (or three, if capacity, transmission, 

and energy are counted separately) of the many functional services 

provided by electric utilitiesa The marginal costs of power 

production, whose determination was discussed in the preceding 

Step 2, reflect only a part of the total cost picture of elec-

tricity supply. Since time varying rates are intended to reflect 

the entire spectrum of electric utility costs, the analysis of 

the marginal costs of power production must be supplemented by an 

accounting for the other costs of electricity supply. 

These other costs fall into three major categories: 

transmission, below 230 Kv 

distribution 

customer costs 

In conventional ratemaking, the analysis of these functional cost 

categories enters into the determination of the rate structure 

through a class cost-of-service study, the object of which is 

the establishment of separate class revenue responsibilities 

for the different customer classes. The individual cost elements 

of each functional service are distributed among the customer 

classes in accord with the classes' use of the service, and 

thus the class revenue responsibilities do reflect class usage 
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characteristics. But the functional cost totals are submerged 

into the class revenue responsibilities, and the rate structure 

within each class is generally constructed without specific 

regard to the functional cost structure. 

In developing time-of-use rates, it is important that the 

total costs for each function be accumulated and preserved, so 

that a single price per unit of the functional service can be 

calculated and applied to all users (in all customer classes) 

on the utility system. Preservation of totals for the func­

tional cost categories rather than for class revenue responsi­

bilities is also a necessary first step towards the design of 

rates that recover these costs from the specific times of use 

(peak and off-peak) and part of the rate schedule (demand, 

energy, customer charge) to which each cost properly applies. 

Development of the functional costs for functions other 

than power supply can be' done either on a marginal cost basis 

or with reference to embedded average costs as traditionally 

calculated. As a matter of economic theory, marginal costs 

for these other functional services are the proper basis for 

pricing, just as marginal costs are the proper basis for the 

pricing of power supply demand and energy. But the determi­

nation of marginal costs for lower level transmission, distri­

bution, and customer costs is much more difficult and less 
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precise than for power supply, and it is not clear that the 

benefits are sufficient to justify the efforte This is 

especially true where the object is to refine the time struc­

ture of electric rates in support of load management objectives 

that relate primarily to power production costs and fuel use 

rather than to the other functional activities of electric 

utilities. 

In contrast to marginal costs, the determination of the 

embedded total or average costs for the other functional ser­

vices is familiar to those who have worked in or with tradi­

tional electric utility ratemakingc Use of embedded average 

costs for these other functional activities can also be 

justified as probably a good approximation to the theoreti­

cally preferable marginal costs, and it is the approach here. 

The functionalized costs of providing service on the Delaware 

jurisdictional portion of the Delmarva system are shown in 

Schedule 5. These results are derived from the conventional 

class cost-of-service study perfor,med by DP&L for forecast 

test-year 1978. Page 3 shows the functionalization of 

O&M expenses0 Depreciation expenses are functionalized on 

page 4, and taxes other than income taxes are functionalized on 

page 5. Income taxes and proposed cost increases above book 

levels are functionalized on page 2 of Schedule 5. 
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Step 4: Billing Determinants 
for Time-Varying Rates 

To construct a set of utility rates, one needs information 

about billing determinants as well as about costs. For costs 

that are developed initially on a per unit basis, such as the 

marginal costs of power supply in Step 2, the number of billing 

units to which these prices are applied is the determinant of 

revenue, and thus it is needed for comparison of the revenue 

from the time-varying rates with the system revenue require-

mente For other functional activities for which costs are 

developed on a total system basis, as in Step 3, it is necessary 

to know how many units of service were provided by the utility 

incurring those total costs, so that an average cost per unit 

can be obtained by division and applied as the unit price for 

the relevant service. 

For three-part time-varying rates, with demand, energy, 

and customer charges, the billing determinants are billing 

demands, energy used in each rate period, and the number of 

customers. 

In general, data on energy usage in each rate period 

(at system level) and on the number of customers can be ob-

tained directly from the records of the company. Hour-by-
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hour data on energy usage at the system level are generally 

available from the system di ch s, and indeed they are 

likely to have been deve as a by-product of the selec-

tion of rate periods in Step 1 Data on the number of custom-

er bills to which a minimum charge or customer charge is 

applicable should also be readily availablee 

Data on billing demands are 1 to be much more of a 

problem, because demands are routine metered only for some 

customer classes and not for otherse Estimates of billing 

demands can be derived from load study data, preferably from 

the system for which time-varying rates are being determined, 

but, if necessary, by use of detailed load study data from other 

comparable systemse Estimates of billing demands are often 

made for use as allocation factors in class cost-of-service 

studies, and these data and estimating procedures are there­

fore not unknown to electric utility rate analystse 

Billing determinants at the ion level for the 

Delmarva Power & Light Company for 1978 are shown on pages 1 

and 4 of Schedule 69 The generating capacity requirement is 

determined by the highest retail demand in the year that 

for DP&L was 901 megawattse Power supply demand costs are 

recovered by bill inst the sum of the monthly billing 

demands through the These demands 15,524 mega-
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watts, or 1702 times the annually peak demand on the system. 

The ratio of billing demands to the annual peak demand exceeds 

a factor of 12, because the billing demands are the sum of the 

noncoincident maximum demands of all the customers in each 

month; and the sum of the noncoincident maximum demand of the 

individual customers is substantially greater than the maximum 

coincident demand during the month$ Owing to this diversity, 

the price to each customer for each kilowatt of his own maximum 

demand in anyone month need be only approximately one-seven­

teenth of the annual cost to DP&L of meeting one kilowatt of 

demand, rather than the one-twelfth that each customer would 

have to pay if there were no diversitY0 

Footnote 3 on page 2 of Schedule 6 explains the derivation 

of the 15,524 Mw of billing demands. This number represents the 

sum total of monthly Kw meter readings that would occur on 

customer meters throughout the year, but stated at the magni­

tude associated with measurement at generation level. The 

noncoincident billing demands at generation level are increased 

by a factor of 907855. This represents the relationship of 

annual billing demands to those during the peak month. Each 

monthly peak for nonpeak months is below the annual peak; 

therefore, annual billing Kw are not 12 times the noncoincident 

demands the peak month, but a amount. The sum of the 

monthly peaks on the DP&L tern is 907855 times the annual 
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peak, and this is the factor used to convert a monthly noncoin-

cident demand into an annual noncoinc billing demand. 

In addition to demands, the demands upon 

the distribution system must also be measured, because they 

are the basis against which some the distriQution costs 

are recovered. Since the neces size capacity of the 

distribution network are at each point on that 

network by the maximum there, an appropriate 

basis for recovering the distri ion costs is the sum of the 

noncoincident maximum demands each customer for service 

taken from the distribut teme For DP&L, the distribution 

system is defined as the system for prov ing service at vol­

tages below 69 kilovolts, and the demands on this system 

must be calculated excluding the billing demands of all custom-

ers taking serv at transm s level voltages. The sum 

of the noncoincident max 

service from the distri 

watts for the 12 months of 

ant at secondary 

These 14,805 Mw 

demands of all customers taking 

primary tern ,805 mega-

78, while the comparable determin-

Is 11, 9 Mw~ 

are cal 

Rate Q and Transmiss 

noncoincident demands 

noncoinc 

removing the 

demands from the total 

izing the result 

figure is the result 

similar ca1cu t 

on page 4 of Schedule 6 and annual-

the 9~7855 factor~ e 11,149 Mw 

removing the demands in a 



Energy usage at generation level, before losses, is obtained 

directly from DP&L proposed test-year levels reflected in the 

Company's class cost of service study. Loads during each hour 

of the monthly peak days, typical days, and weekend days were 

used to develop system level energy usages by rate period. 

The retail energy usages by customer class were taken directly 

from DP&L's class cost of service study, as were the weighted 

customer totals by customer class. 
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The first three steps the development of time-varying 

rates concern the s ion of the total costs of providing 

service into components associated th the several different 

functional aspects of that service: power supply demand; 

energy furnished at different t the day, week, and year; 

demands upon the dis system; and customer-related 

costs. Step 4 explains how the quantit s of service furnished 

in each of these functional areas can be measured0 The pur­

pose of Step 5 is to bring together these data calculated in 

the four preceding steps, to determine a rate per unit of 

service for each of the functional services provided by elec­

tric utilities. 

In general, the energy charges in each rate period are 

simply the marginal running costs developed in Step 2 that 

are already expressed on a per ki basis. The 

demand-related costs of power production can be met either 

by charges against the noncoincident monthly billing demands 

measured during the peak rate period, which are a proxy for 

the individual customer contri to the coincident 

system peak, or by s against the energy used in the peak 

rate period. A combinat is a pass some af the 



demand-related costs recovered by charges against billing de-

mands and some of the cost recove by charges against energy 

usage in the peak period~ The power supply demand charge is 

levied only against bill and/or energy usage in 

the peak rate period, because high rates of energy use in off-

peak periods, when generat 

the demand-related costs 

service. 

capacity is idle, do not affect 

by the utility furnished 

Transmission costs should generally be recovered in the 

same way that the demand-related costs of power production 

are recovered, because transmission serves the functional pur­

pose of integrating the power supply centers and connecting 

them to the major load centerse Since the size and cost of 

the transmission network are governed by the maximum demands 

placed upon the network, these costs are related to capacity 

rather than to energy. 

The size and cost of the distribution system are also 

related to demand rather than energy, but--like power sup-

ply demand costs--they may be recovered either from demand 

charges, or from energy charges, or from a combination of the 

two. If distribution costs are recovered from demand charges, 

these charges should be applied to the maximum noncoincident 

demands for service from the distribution system, without 

regard to the rate period in which the maximum occurs for 
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any individual customers 

is limited to the peak 

be charged addit lly 

The r s 

high rates 

demand charge 

customers should not 

use in off-

peak periods, when generat capaci is lei but the 

required capacity of the distri ion tern depends upon 

the maximum localized demand, whenever it occurs, and that is 

why the distribution is aga t the maximum 

noncoincident demands measured without regard to rate 

periods. If distribut costs are recovered through energy 

charges, it is similarly appropr to assess these charges 

against energy use in all rate periods, rather than limiting 

these charges to energy used the peak rate period@ 

Finally, customer costs should be recovered by charges 

against the weighted number of monthly customer bills, so 

that each customer bears a proportionate share of the total 

customer-related costso 

Calculation of the time-varying rate components for the 

Delmarva Power & Light Company in test-year 1978 is shown in 

Schedule 6, page 10 The demand component of the cost of 

bulk power production is $39077 per ki t per year. To 

recover $39.77 kilowatt of required generating capac-

ity, DP&L must bill its customers only $2@3l per month for 

each kilowatt of 

period~ This is because 

used during the peak rate 

sum of the monthly noncoincident 
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demands is 17.2 times the annual peak, even though there are 

only 12 months in the year, owing to diversity among the 

customers. The difference between one-twelfth of $39.77 per 

kilowatt per year ($3.15) and $2.31 per kilowatt of billing 

demand per month is the benefit of diversity, which is shared 

by all the users on the DP&L system, in the unit cost deter­

mination developed in Schedule 6. 

The energy charges of 30.61 mills and 19.41 mills for 

the two rate periods are based upon average system lambdas for 

the PJM pool, weighted by rate period hours. 

The unit rates for lower level transmission, distribution, 

and customer costs are based upon the functionalization of 

actual total system costs, as developed in Step 3; and they 

are simply the average costs per unit of service for each of 

these functional categories. The transmission costs 

($13,166,000), distribution costs ($14,773,000 and $5,912,000), 

and the customer costs ($24,435,000) are taken directly from 

Schedule 5, page 1. The number of billing units of service 

provided in each of these categories is developed on Schedule 

6, page 1, or taken directly from Schedule 6, page 4, as 

explained in Step 4. The costs per unit are then obtained by 

division of the number of billing units into the total dollars 

of cost. 
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Step 6: Adjusting Time-Varying Rates 
to Meet the Established Revenue Requirement 

If the time-varying rates de in Step 5 are applied 

to the billing determinants at system generation level, as devel-

oped in Step 4, the result is a definite amount of revenue. 

This revenue amount may, by chance, equal the revenue require-

ment established by other means for the electric utility in 

question, but it is possible (indeed, likely) that it will note 

In the procedures used in this study, some parts of the time-

varying rates are indeed developed from an analysis of the 

embedded total system costs, as these costs would be viewed in 

determining a revenue requiremente But only the lower level 

transmission, distribution, and customer costs are so treated 

in this presentation; whereas the prices for both the demand and 

the energy components of power supply are based upon marginal 

rather than upon embedded average costsw 

The purpose of Step 6 is to expla how the rates deter-

mined in Step 5 can be adjusted to meet an established revenue 

requirement. To make adjustments, it first necessary to know 

what the revenue requirement iSe This is not likely to be a 

problem in a complete rate invest at , where the rate struc-

ture can be established the same tes that is used in 

the determination the revenue irement by the regulatory 

authority. In other circumstances, it will be necessary to cal-



culate the revenues that would have been obtained if the cur­

rently approved rates had been in effect for the entire year 

used in developing the billing determinants for setting the 

time-varying rates. If the currently approved rates were 

actually in effect during this entire year, then this calcula­

tion simply involves adding up the actual revenues; but if a 

rate change has occurred since the beginning of this base year, 

the revenues actually collected during the year must be adjusted 

to reflect the new rate levels most recently approved. 

The revenue requirement adopted for use on the DP&L system 

is that equal to the $229,511,000 total costs of providing ser­

vice as proposed by the Company. Retail rates for electric 

service are responsible for $225,170,000 of the total cost 

of service. 

In working with a revenue requirement, it is also impor­

tant that the established requirement include fuel adjustment 

revenues as well as revenues from base rates. The reason is that 

the marginal running costs reflect current or recent fuel prices, 

not the fuel prices of some past period that may happen to be 

the base for the fuel adjustment procedure; and thus it cannot 

reasonably be expected that revenues based upon current running 

costs should equal the revenue requirements developed using a 

hypothetical base period fuel cost. Finally, if this approach 

is used, the base fuel cost for the fuel adjustment procedure 



must be revised to that actually experienced during the year 

for which the running costs are reflected in the time varying 

rateso* 

Schedule 7 develops the revenues produced from application 

of marginal cost-based rates and compares these revenues to those 

required. Since lower level transmission, distribution, and cus-

tamer costs are recovered on an average basis, these functional 

costs will be recovered exactly when unit costs are applied to 

billing determinants. Power production revenues from marginal 

cost-based rates are $151,229,000, however, while the embedded 

cost of power production is $164,592,000~ The $13,363,000 

difference shown on Schedule 7 is the amount by which total 

revenues produced at marginal cost-based rates must be increased 

to produce the total costs of service at DP&L proposed rates. 

There are several different ways that time varying rates 

can be adjusted to meet an established revenue requirement. 

*rf it is desired to retain the same base fuel cost for the 
fuel adjustment procedure, the difference between the fuel 
cost in the year used to develop the time-varying rates and 
the base fuel cost can be subtracted from the marginal running 
costs that would otherwise used, and application of the fuel 
adjustment procedure on the old base will restore the energy 
prices to the desired level® Alternatively, the marginal 
running costs could be adjusted to what they would be if fuel 
prices were at the base level of the fuel adjustment procedure 
instead of at the levels actually during the year from 
which the time vary rates are deve ; but this is likely 
to be a more complicated calcu 



Six different approaches are discussed in the following para­

graphs .. 

1. Uncertainty in the marginal cost calculations--The 

estimation of marginal energy and capacity costs is in­

variably subject to some uncertainty. Marginal running 

costs differ from hour to hour, even within a single rate 

period, and this variation,defines a plausible range for 

the kilowatt-hour charge.. Rates can be adjusted upward 

or downward to one extreme or the other of this range, 

where that is necessary to meet a preestablished 

revenue requirement .. 

In principle, economic advice is likely to, suggest 

that the best point estimate be chosen from a range of 

uncertainty, and that there is great peril in using the 

admitted imperfections in one's methods and techniques as 

an excuse for reaching a result that one may for other 

reasons want to achieve. On the other hand, there is con­

siderable debate over the correct way to establish prices 

based on marginal costs in the first place, and it would 

be difficult to object in practice to the use of external 

constraints as a device for helping to resolve some of this 

controversy .. 
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2. Aberrations in the data for a single utility--The 

determination of costs for a particular utility may involve 

the use of data that are atypical of representative cost 

conditions. For instance, if a given system is far out 

of balance with regard to its plant program, its actual 

marginal running costs during the off-peak period may not 

reflect relative costs that will be incurred in the 

future as new construction optimizes the plant program. 

Since one of the objectives of marginal cost pricing is 

to give consumers stable signals as to the real cost of 

producing energy as it is consumed (or forgone) at the 

margin, the use of a more long-term equilibrium cost, 

rather than a more short-term cost aberration, may be 

justified on a rational basis, as well as aiding in the 

achievement of a given revenue requirement. 

3. Redefinition of rate periods--A third approach is to 

shift hours from high-price to low-price rate periods, to 

reduce the revenue obtained from given rates, or in the 

opposite direction with the opposite effect. In other 

words, the boundaries of the peak and the off-peak periods 

will generally be selected with reference to the load 

curves and the dispatching system, but where these two 

do not mesh perfectly, there is a need to apply judgment 

and practical considerations. One such practical consid-

-31 -



eration can be the amount of revenue that is required, and 

this can be used to decide whether a particular borderline 

hour belongs in a high-priced or a low-priced rate period. 

The same practical considerations apply to this approach 

as to adjustments made within the range of uncertainty 

about what the marginal costs themselves are. 

4. Flat percentage adjustment to some or all components 

of a multipart rate structure--A flat percentage adjust­

ment to all parts of the multipart rate structure is 

another practical way to remove any difference between 

the revenue requirements and the revenue that would be 

generated from rates set at marginal costs. If the adjust­

ment is small, this approach has much to recommend it. 

(And if the adjustment is a large one, then no approach 

is likely to be very good.) This approach has the appeal 

of apparent fairness, and its results are likely to be 

very much like those that are obtained when the first 

approach is applied. As far as economic merit is concerned, 

the question is how this approach compares with the more 

finely tuned ones to be discussed in the following two 

paragraphs. 

5. Adjustment only to customer charges-- Adjustment only 

to the customer charges is likely to be appropriate and 



practical only if the adjustment is downwarde The 

principal argument in favor of adjusting customer charges 

is that they are the of the rate structure to 

which the demand response is likely to be least elastic. 

In other words, modest reductions in the customer charge 

are not 1 ly to have any impact on the number of customers, 

whereas adjustments in any other part of the rate structure 

are likely to impact electricity usage to some extent. 

This argument also applies to upward justments of customer 

charges if they should become necessary, but it is likely 

that any such action would be interpreted as aregres-

sive shift of revenue responsibility onto customers with 

lower incomes or lesser abilities to pay@ 

6. The inverse elasticity rule-- The inverse elasticity 

rule for making revenue justments can be applied in either 

of two very different ways$ One approach is to use elas­

ticity estimates as a criterion deciding what parts of 

a multipart rate structure should be changed. For example, 

this is the principle on which the customer charge is 

best defended as the most appropriate candidate for revenue 

adjustment when that becomes necess 

A very different use of the inverse elasticity rule is 

its application to adjust different the prices paid by 

different classes of customers@ This approach is defended 

-33-



only on the grounds of economic efficiency, and even economic 

principles recognize that questions of equity must also be 

considered in public policy decisions such as electricity 

pricing" Since it is extremely difficult in practice to 

determine the elasticity of demand for anyone customer 

or customer class, there are extreme difficulties likely 

to be encountered in attempting to implement the principle 

of inverse elasticity for choosing among customers and 

deciding how much to adjust the rates of each customer or 

customer class .. 

The adjustment process shown on Schedule 8 resembles 

Method 4 above. The marginal costs of generation, trans­

mission, and energy are increased proportionately by 8.8 

percent to achieve the total revenue target. Functional 

costs determined on an average cost basis have not been 

altered (since they are not responsible for the need for 

adjustment, and because the cost methodology used to 

arrive at the cost of these functions has been approved 

by the Delaware Commission in past rate cases). The 

proportionate adjustment maintains the relative peak, off­

peak cost ratios, as well as the demand/energy cost deter­

mination at marginal cost levels. More speculative 

methods, such as adjustment via the inverse elasticity 

rule are avoided. 
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Step 7: Time Varying Rates at Customer Level 
Marked Up for Loss Factors 

After rates have n determined at tern generation 

level consistent with a revenue irement, one further step 

is necessary in the derivation of retail rates0 The rates at 

system generation level must be to ref ct both demand 

and energy losses that occur between the generation level and 

the delivery of electrici to ultimate consumerse Since losses 

vary with the delivery voltage level and rate period during 

which service is taken, loss estimates should vary accordingly& 

The adjustment of rates from system generation level to 

customer level, to reflect transformation and distribution 

losses, is extremely straightforward, as illustrated in Schedule 

9. This schedule shows the development of retail rates for two 

customer classes: those customers served at primary voltage 

levels, and customers served at secondary voltage levels. The 

rates at generation level are shown in first line of the 

table, which is taken d ctly from unit costs shown on 

page 1 of Schedule 6, or the adjusted costs shown on Schedule 

8. The second line contains the s factors, associated with 

service at primary@ Once the loss factors have been determined, 

all that remains is mult licat costs at generation 

level times the loss factors, to obtain the actual rates appli-
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cable at sales level. Resulting primary rates are shown on 

the third line. The process is repeated with loss factors for 

secondary service shown on the fourth line, with resulting 

retail rates at secondary shown on the last line. 

Determination of the appropriate loss factors for each 

customer class requires the combination of engineering judg­

ment with available statistical information. Average loss 

factors for total system energy for all classes can be deter­

mined by comparing total energy sales recorded at meters against 

total energy recorded at the system level in the system dispatch 

logs. Loss factors at peak periods would generally be higher, 

owing to Ohm's law. Loss factors also differ by delivery 

voltage level, and engineering judgment is likely to be required 

to establish the appropriate differentials in the loss factors. 

The loss factors shown in Schedule 9 are those determined by 

DP&L and used in their class cost of service study. 

Having determined the cost of each functional component of 

providing service, all that remains is to collect the functional 

rate components and restate them in tariff form. Schedule 10 

illustrates rates for secondary and primary customers. The 

source of the rate elements is Schedule 9. Separate charges 

for customer, energy, and demand components are shown. Appro­

priate losses for primary and secondary customers are reflected 

in the demand and energy charges. In addition, customers 
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taking service at secondary vol levels are responsible for 

all secondary distribut costs (as well as their proportionate 

share of primary distribut 

bear no cost responsibili 

costs), whi primary customers 

the secondary distribution 

cost requirement. 

An alternative method of determ rates is to recognize 

class diversi of demand. C ses exhibiting a great deal of 

diversity in their usage e rici will contribute much 

less to system peak for each unit of bill demand than will 

customers exhibiting little d ity of demand* Since billing 

demands are a proxy for a measure of contribution to system 

peak, a given contribution will be spread over more billing 

Kw for customer groups having greater diversity than other 

customer groupse The result will be a lower cost per billing 

Kw the greater the d rsitye 

Schedule 11 explicit recognizes diversity in the rate 

determination. Each class is ass its share of the margin-

al costs of capacityG That share is then unitized over each 

classus billing determinants. The result retail cost of 

capacity per billing term is on I of Schedule 

11. 

Schedule 12 shows rates for Res ial, secondary 

and primary General Service customers when class retains 

the diversity associated with the r class. The 
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capacity charge is taken from Schedule 11, with the energy and 

distribution charges taken directly from Schedule 9. Lower 

capacity charges are associated with greater class diversity. 

Schedule 13 confirms that rates based on marginal costs 

(as adjusted in Schedule 8) generate revenues consistent with 

the total costs of service as proposed by DP&L. The process 

involves the mUltiplication of each rate element times the 

jurisdictional billing determinant and summing the resulting 

revenues. 
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Step 8: Deriving Class Revenue Requirements 
and Conventional Rates from Marginal Costs 

The implementat of time varying rates, as described in 

the preceding steps, can only be accompli where time-

recording meters are (or already have n) installed. Since 

metering costs are very high, even for a relatively simple 

time-varying rate with only two rate iods for kilowatt-hour 

charges and a single demand charge, the introduction of 

time-varying rates must necesssarily proceed very slowly; and 

for some types of customers, time varying rates may never be 

worth the cost. Conventional kilowatt-hour rates and two-

part demand and energy rates will therefore continue to be 

used. 

However, this continuing use of conventional rate forms is 

not a bar to the reliance on marginal costs in establishing 

some aspects of the rate structure. In particular, it is 

possible to use marginal costs rather than embedded average 

costs to derive the class revenue responsibilities that under-

lie conventional rates0 

If the complete time tern of loads for each customer 

class is known for the test-year, then it is possible to apply 

the time varying rates derived in S 7 to each class as a 

whole, to determine its class revenue re ibility on the 

basis of time-varying marg I cost princ lese The class 
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load patterns may be known from load studies on a sample of 

customers in each class, or they may be partly estimated using 

load study data from comparable utilities. 

If the time pattern of the class loads is not known, then 

it is necessary to rely on some data from a conventional class 

cost of service study to allocate revenue responsibility to 

the customer classes. However, it is still possible to apply 

these conventionally determined class allocation factors to a 

functionalization of total system costs based on marginal 

rather than on embedded average costs. Since a functionalization 

based on marginal cost principles is likely to assign greater 

cost to the energy function than an embedded cost approach, 

but less of the total system cost to peak demand and perhaps 

some other functions, the use of these marginal cost principles 

tends to assign greater revenue responsibility to those customers 

that use relatively more energy than capacity or other functional 

services. Specifically, marginal costing methods are likely 

to assign greater revenue responsiblity to classes with high 

load factors than these classses are assigned under fully 

distributed average cost approaches. 

Schedules 14 and 15 illustrate class revenue requirements 

resulting from application of the rates shown on Schedules 10 

and 12. DP&L has estimated class energy usages by rate period. 

The demand billing determinants have been estimated as described 
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earlier in this report. Retaining diversity benefits shifts 

revenue requirements from classes with greater diversity towards 

classes exhibiting lower levels of diversity. 

Once class revenue responsibilities have been determined, 

the process of designing conventional rates to recover these 

revenues proceeds along the conventional path. However, 

classes with two-part rates may have a lower demand charge and 

higher energy charge than under a conventional fully distrib­

uted embedded cost-of-service, because the functional compo­

nents of revenue responsiblity for each class will be more 

heavily weighted towards energy when marginal costing concepts 

have been used. This is a most important practical effect of 

applying marginal cost principles to rate structure. 
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Q. 

A. 

Q. 

Testimony of Richard A. Galligan 

WOULD YOU PLEASE STATE YOUR NAME, OCCUPATION, AND 

ADDRESS FOR THE RECORD? 

My name is Richard A. Galligan. I am a Senior Econo­

mist with J. W. Wilson & Associates, Inc. My office is 

at 1010 Wisconsin Avenue, N.W., Washington, D. C. 20007. 

WHAT IS YOUR EDUCATIONAL BACKGROUND? 

I have two degrees from the University of Wisconsin, 

including a masters degree in Economics, and, in 

addition, I completed two years of graduate study at 

the University of ~1innesota, where I fulfilled all of 

the course work requirements for the Ph.D. degree. 

WHAT IS YOUR ACADEMIC EXPERIENCE? 
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A. 

Q. 

A. 

I have taught Economics at the University of Wisconsin 

and the University of Minnesota. I served on the faculty 

of Mankato State University as an Assistant Professor 

of Economics for seven years, attaining tenure status 

after my third year. I also served as an Adjunct Profes­

sor of Economics for Webster College. In these 

positions, I taught a wide range of courses covering 

all aspects of economicSe 

WHAT IS YOUR EXPERIENCE IN UTILITY MATTERS? 

In January 1975, I joined the staff of the Minnesota 

Public Service Commission at the commencement of com­

mission responsibility over gas and electric utility 

operations in the State of Minnesota. My responsi­

bilities as a senior staff member included the analysis 

of utility rate filings, preparation of testimony 

regarding rate design matters, cross-examination of 

company and intervenor witnesses, preparation of sub­

stantive briefs, serving as Rate Case Manager, prepara­

tion of cost-of-service studies, participating in the 

development of Commission rules and regulations related 

to annual filing requirements, serving as Commission 

support staff, and numerous other activities related 

-44-



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Q. 

A. 

Q. 

A. 

to utility regulation in the areas of gas, electric, 

and telephone rates and rate structures. In August of 

1976, I assumed my present position at J. W. Wilson & 

Associates, Inc. 

HAVE YOU PUBLISHED IN THE SUBJECT AREA OF UTILITY 

ECONOMICS? 

Yes. An article of mine, "Rate Design Objectives and 

Realities," appeared in the May 6, 1976 Public Utilities 

Fortnightly. 

HAVE YOU BEEN INVOLVED IN, AND TESTIFIED ON, UTILITY 

RATE MATTERS? 

Yes. I was the principal member of the Minnesota 

Participating Department Staff in the 1975 Northern 

States Power Company rate case, Docket ER-2-1. I also 

testified for the Minnesota Commission Staff in the 

Interstate Power Company 1975 electric and gas rate 

cases, Dockets ER 1-1 and GR 1-1, respectively. In 

addition, I was Rate Case Manager and testified in 

the Anoka Electric Cooperative rate case, Docket 

U-75-103 and also testified in the Minnesota Power & 

Light Company.rate case, Docket E015/GR-76-408. All 

-45-



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Q. 

A. 

of these matters were before the Minnesota Commission. 

Since joining J We Wilson & Associates, Inc&, I 

have testified in additional regulatory proceedings 

before the Regulatory Commissions in California, Con­

necticut, Maryland, Minnesota, Missouri, Michigan, 

North Carolina, South Dakota, Montana, and Rhode 

Island. I have also served as a special staff consul­

tant to the Connecticut PUCA in conjunction with 

that authority's generic rate structure case and the 

Connecticut Power & Light, and Hartford Electric 

Light Company electric and gas rate cases. 

WHAT IS THE PURPOSE OF YOUR TESTIMONY? 

My purpose is to analyze the costs of providing electric 

service on the Delmarva Power & Light Company (DP&L) 

electric system, to determine whether these costs 

are higher at some times of the day, month, or year 

than at other times. Having made such determination, 

I then calculate the cost differentials by time of 

use. The costs of providing service have been deter­

mined on the basis of DP&L's proposed jurisdictional 

test-year cost levels in its current rate case filing 

before this Commission in Docket No. 923& 
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Q. 

A. 

WHY ARE RATE STRUCTURE CONSIDERATIONS A PARTICULARLY 

IMPORTANT ASPECT OF PUBLIC UTILITY REGULATION? 

In a market economy such as ours, it is the price system 

that allocates resources, encourages producer and 

consumer efficiency, and, in general, serves as a 

disciplinary force in determining what is produced, in 

what volume, and how it is distributed. Prices in 

this system are the incentives. The prices of various 

goods and services in our economy constitute a graded 

system of incentives affecting both the producer and 

the consumer. By his willingness to pay various prices 

for various goods, the consumer signals his preferences 

to producers. By their willingness to sell various 

goods at various prices, the producers, in turn, signal 

costs to consumers. When certain conditions are pres­

ent, especially those associated with the ideal of 

perfect competition, the price system forces each 

individual producer and consumer, while working purely 

in his own interest, to contribute to the welfare of 

society as a whole. Under these conditions, available 

resources are used in the most efficient way to produce 

the largest possible quantity of goods and services, 

and these are distributed so as to maximize aggregate 

economic satisfaction. 
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In the competitive market, prices tend to reach an 

equilibrium when equal to marginal costs. Should the 

price of addit 1 units output exceed the costs 

of producing such units, production would expand to 

capture the excess of price over cost on all such 

unitSe Expansion of output would continue as long as 

the price received for additional output exceeds the 

additional cost of that outputfi Similarly, should 

the price of additional units of output be less than 

the costs of producing those units, firms would have 

the incentive to cut back on production and save more 

in costs than they lose in revenue. This would continue 

as long as the additional cost of producing a unit 

exceeds the market price at which that unit can be sold. 

Society has an interest in seeing that resources are 

not used to produce units of output that cost more at 

the margin than the value society places on those units 

reflected in market price. Similarly, it is in the 

public interest to have resources put to use in areas 

where society values the output more highly than the 

resources it takes to produce that output. Hence, the 

competitive market leads to a channeling of resources 

to that production that is in the public interests 
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Q .. 

A .. 

DO THESE SAME MARKET FORCES PROMOTE ECONOMIC EFFICIENCY 

IN BOTH COMPETITIVE AND REGULATED INDUSTRIES? 

Unfortunately, the characteristics of competition are 

often not present in the case of public utilities that 

are typically franchised monopolies facing only limited 

forms of market rivalry.. In such instances, in the 

interest of technical efficiency, society is frequently 

best served by permitting a single utility, such as 

Delmarva Power & Light Company, to function as a monop­

oly within a defined service area, subject to rate 

regulation by this Commission. In this way, to some 

degree, the discipline of the market can be simulated 

through the regulation of rates.. But, if the public 

utility sector is to realize its full potential for 

increasing the welfare of society, the structure of 

rates charged must present essentially the same syst~m 

of incentives to producers and consumers as those that 

would prevail in a competitive market. Since each 

consumer responds only to the prices and charges that 

he is required to pay, it is likely that consumer 

behavior will be at least as sensitive to changes in 

rate structure design as to changes in rate level.. In 

general, that is why rate structure design is a partic­

ularly important consideration, as reflected in the 
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Q. 

A. 

Q. 

A. 

Phase II proceedings of the current docket dealing' 

exclusively with the matter of rate designm 

WHAT IS THE PROPER BASIS FOR DESIGNING ECONOMICALLY 

EFFICIENT ELECTRIC UTILITY RATES? 

Electric utility rates should reflect economic costs 

to the fullest extent possible. To achieve efficiency 

of production, these economic costs should be the costs 

associated with the units of production at the margin 

of production. 

WHY DO YOU QUALIFY YOUR STATEMENT THAT THE MARGINAL 

COSTS SHOULD BE REFLECTED IN PRICES "TO THE FULLEST 

EXTENT POSSIBLE"? 

A long-recognized objective standard of utility regu­

lation is the emulation of results in the competitive 

market@ In that competitive market, not only do prices 

equate to the costs of providing service at the margin 

of production, but competitive prices also prevent firms 

from realizing excess profits@ This twofold objective 

is achieved in the public utility industry through 

effective regulation. Should application of marginal 

cost-based rates yield revenues inconsistent with the 
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Q. 

A. 

Q. 

A. 

objective of recovering total costs of production 

(including a return to capital investment), the pre­

vention of economic profits or losses to the utility 

requires adjustment of rates to prevent such rate level 

results. It is in recognition of this rate level 

objective that I have qualified my previous answer. 

WHY ARE COST-BASED RATES ESSENTIAL? 

To the extent that prices diverge from costs, consump­

tion during certain time periods would be forced to 

subsidize consumption at other periods of time. That, 

of course, follows from the fact that total revenues 

must match up with total costs plus the required rate 

of return if the utility enterprise is to be economically 

viable. Therefore, if rates charged at certain times 

fail to cover the costs of such service, service at 

other times will have to be priced above costs to make 

up the deficit. 

WHAT IS OBJECTIONABLE ABOUT THAT TYPE OF CROSS-SUB­

SIDIZATION? 

Aside from the obvious inequity of overcharging some 

usage and undercharging usage at other times, that type 
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Q. 

A. 

of cross-subsidization would result in a system of 

inefficient economic incentives that would encourage 

all customers to undertake undesirable courses of 

action~ Electric service that is iced at times 

will be overconsumed, while service that at times is 

overpriced will be underconsumed~ Both results are 

undesirable from an eff iency standarde 

ARE RATES BASED ON 'lVVALUE OF SERVICE II RATHER THAN ON 

"COST OF SERVICE" A REASONABLE ALTERNATIVE? 

No, they are not. To allow value of service to become 

a cornerstone in regulatory rate determinations would 

be totally inconsistent with the fundamental purpose 

of regulation. Value of service, after all, is the 

ceiling price in an unregulated monopolized markets 

Value-of-service pricing is therefore the antithesis 

of responsible price regulation. Even an uncontrolled 

monopolist is unable to sell his product or service for 

more than its value. Utility rate regulation was 

established in the first place to guard the public 

interest against such monopolistic abuses. Adequate 

protections against this type of abuse are furnished by 

the market mechanism competitive, unregulated markets. 
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Q .. 

A .. 

In competitive markets, the interplay of free market 

forces holds prices down to a level equivalent to costs 

plus a minimal fair rate of return.. Unregulated monop­

olies, on the other hand, would be free to extract a 

price from consumers based on commodity value. Driving 

a wedge between the costs of providing service and the 

price of that service destroys both efficiency and earn­

ings level results that would prevail in the competi­

tive sector.. Curbing that type of potential abuse, 

which can arise only in noncompetitive markets, is 

precisely the reason for instituting price regulation. 

In keeping with those purposes and objectives, electric 

utility rate regulation should be cost-based if just, 

reasonable, and efficient prices are to prevail. 

IF THE CONDITIONS THAT DESCRIBE PERFECT COMPETITION 

DO NOT PREVAIL IN THE DELAWARE MARKET FOR ELECTRIC 

SERVICE, IS THE APPLICATION OF SUCH A STANDARD AT ODDS 

WITH THE INTERESTS OF DELAWARE CONSUMERS OF ELECTRIC­

ITY? 

No. Even though the ideal of perfect competition does 

not prevail in the Delaware electric power market, the 

application of marginal cost-based electric rates will 
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achieve numerous objectives in the interest of Delaware 

consumers, among which are the following: 

1. Provides a given amount of service at the lowest, 

overall possible costs. 

Without the time differentiation of prices based 

on time differentiated costs of production, the 

opportunity for a consumption response to such 

prices will be foregone. As consumers respond 

quite naturally to traditional nontime-variant 

rate structures, which price peak service below 

cost and off-peak service above cost, consuming 

more peak service than otherwise, the overall costs 

of production for any given amount of energy 

required will cost more than would otherwise be 

the case. Application of marginal cost based 

time-of-use rates would result in consumers 

facing the same cost consequences (reflected in 

their electric bills) as they impose on the utility, 

and both consumption and production decisions 

would be made in accordance with the same economic 

variable. This does not happen with traditional 

type pricing, where high cost peak energy is 

averaged with low cost off-peak energy and then 
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reflected in one price for both peak and off-peak 

energy. Under such traditional pricing, consumers 

are led to increase peak-period consumption and 

incur a price below cost, while forcing the utility 

to incur costs in excess of the price at which 

such additional energy is sold. 

Similarly, the traditional average cost-based 

price of off-peak energy during off-peak periods 

discourages such sales, resulting in greater cost 

saving for consumers than for the utility. Mar­

ginal cost-based prices, which disaggregate the 

averaging contained in traditional, nontime 

differentiated price structures, will alter con­

sumption patterns in a direction that allows a 

consumer to substitute low-priced energy consump­

tion for high-priced energy consumption, with 

attendant reduction in production costs, thus 

reducing the total cost of providing energy. Devia­

tion from marginal cost-based time-variant rates 

will leave foregone these overall cost benefits 

available to Delaware consumers. 
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2. Provides net income stability to utilities. 

Growth in demand for electric service during peak 

periods, priced to reflect the average costs of 

providing service at all times, fails to generate 

revenues sufficient to cover the costs of meeting 

such service. Obviously, selling peak-period 

energy below costs causes net income to deterior­

ate as those sales grow (and growth will be stimu­

lated to the extent such sales are priced below 

cost). Marginal cost-based rates help to stabilize 

net income in such circumstances as they result 

in more revenues (than average cost-based rates) 

when peak period usage is priced in a manner more 

reflective of the costs of meeting additional peak 

period consumption. 

3. Reduction in the frequency of rate cases. 

This result follows almost as a corollary to item 

2 above. Net income is one ingredient in an 

overall revenue requirernent~ To the extent changes 

in demand for electric service result in changes in 

revenues matched to attendant cost changes for 

such service, the need for rate relief is lessened. 
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4. 

This reduction in case load is beneficial not only 

to the Commission and its staff but also to con­

sumers who will receive a more stable set of prices 

for electric service than those faced as a result 

of more frequent rate cases before the Commission. 

Allows consumers the opportunity to reduce their 

bills by altering consumption patterns. 

There is no reason for consumers to defer present 

peak-period consumption to off-peak periods under 

the price structures that now prevail, since off­

peak energy is priced at the same level as peak 

period energy. A consumer's only choice now 

affecting his bill for electric service is to 

consume or not to consume. Time-differentiated 

pricing allows another choice in the determination 

of a customer's bill--when to consume. Prices 

unreflective of time-differentiated costs at 

the margin of production destroy possible billing 

impacts of responses to time-variant costs, 

lessening a customer's ability to determine his 

own bill for electric serviceD 
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5. Increase the choices available to consumers in 

the electric market. 

Delaware consumers now face a one product market 

for electric service, i.e., a kilowatt-hour. 

(Demand-metered customers really face a two-product 

market, buying energy and demand, but again, pri­

marily undifferentiated by diurnal cost differences.) 

Should Delaware consumers be provided with the 

opportunity to purchase electricity based on the 

costs of providing service at the margin of produc­

tion, when that service is demanded, those consumers 

will, in actuality, be provided with several prod-

ucts in the market for electric service. Marginal 

cost-based pricing creates a ready substitute for 

relatively high-priced peak-period electric ser-

vice, namely, relatively low-priced off-peak electric 

service. Consumer welfare is a dire~t function of 

the number of products available in the marketplace. 

As the number of products and prices faced by con­

sumers increases, the bias must be toward an increased 

level of benefits available to society& Marginal 

cost pricing increases available electric service 

consumption choices and is thus associated with 

increased consumer benefits. 
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6. Conservation benefits will be more reflective of 

the values of such conservation than under tra­

ditional type pricing structures. 

A consumer who refrains from the consumption of 

energy enjoys a billing impact dependent on the 

price paid for such energy. If that price is low 

compared to the costs associated with the provision 

of such service, the incentive to conserve is low; 

and the conservation may be foregone. This is 

especially critical, and likely to be the experience, 

during peak periods. A consumer who faces prices 

during the peak period below the associated mar­

ginal costs will be led to consume more than if peak­

period prices reflected peak-period marginal costs. 

The prime reason for this would be the low "reward" 

from conservation activities, which reward is 

reflected in current average cost-based prices. 

Similarly, a customer responding to marginal cost­

based prices by shifting electric consumption from 

peak to off-peak periods also generates conservation 

benefits. While all resources are scarce, some 

are more scarce than others. A shift of consumption 

from peak to off-peak periods, while still requiring 

-59-



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

7 ... 

a conversion of energy from one form to another, 

conserves most on our scarcest of energy resources, 

shifting demand to our relatively abundant energy 

sources.. Prices, unreflective of marginal cost 

conditions, stop short of inducing conservation 

activities, resulting in waste of energy.. This, 

of course, is neither in the interest of the u.s. 

economy nor of the State of Delaware that imports 

virtually all of its energy requirements. 

Prevents time-related energy consumption subsidy. 

Prices that reflect an average of high costs and 

low costs of providing electric service underprice 

such service during peak periods and overprice 

service during off-peak periods. Consumers requir­

ing relatively more service on peak than other 

consumers are thus subsidized by such other con­

sumers. Subsidy of on-peak consumption appears 

hardly in the interest of Delaware consumers. 

Time preference of electricity consumption is now 

a free good to Delaware consumers; i.ee, a given 

amount of consumption costs the customer the same 

amount regardless of when, during the day, electric-
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ity is consumed. However, time patterns of 

consumption impose different costs on the DP&L 

system, which costs, if not reflected in rates, 

give rise to a subsidy to those customers who find 

it convenient to opt for relatively high peak-period 

consumption. Marginal cost-based prices will elim­

inate this intertemporal cost subsidy reflected 

in rate structures falling short of basis in mar­

ginal costs .. 

8. Provides appropriate stimulus for development of 

alternative energy sources. 

Alternatives for electrical energy consumption are 

dependent on the price of electricity. A familiar 

example is the increase in insulation activity as 

a result of overall increasing energy prices. 

These prices for electric service are costs to the 

homeowner, and as these costs increase, the cost 

savings associated with insulation increase, often 

providing a handsome return on an insulation 

investmentm Either insulation or increased energy 

consumption can be used to maintain internal space 

temperatures at desired levelsm As the price of 
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a substitute, energy, increases, the demand for 

its substitute, insulation, directly affected. 

What is true of energy consumption alternatives 

as a whole is also true of time-related energy 

alternatives. Development of storage heating 

devices, capable of storing energy when cheap energy 

is available, is deterred when off-peak energy is 

sold at a price in excess of its marginal costs 

(largely to provide the dollars to subsidize peak-

period electrical consumption). The reason is 

obviouse The return to the storage investment is 

the cost difference between peak and off-peak 

electric service times the amount of such service 

stored. Such return is nonexistent absent reflec­

tion of time-differentiated costs in electric rates. 

The greater the wedge between prices and costs of 

providing additional energy at various times, the 

less the incentive to develop facilities that can 

store energy and allow the substitution of cheap, 

low-cost off-peak energy for high-cost, peak-period 

electric service@ 

Similarly, solar devices, which would tend to have 

their greatest output on the long, hot, sunny days 
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Q. 

A. 

Q. 

A. 

in Delaware, are retarded in their development by 

subsidized peak-period electrical consumption. By 

reflecting marginal costs of providing electricity 

in rates faced by consumers, facilities allowing the 

substitution of off-peak energy consumption, facil­

ities allowing substitution of alternative energy 

sources, will be stimulated to the benefit of all 

Delaware residents. 

ARE THESE RESULTS ENUMERATED ABOVE DEPENDENT ON THE 

THEORY OF PERFECT COMPETITION? 

No. These results are all benefits to be gained by 

implementing marginal cost-based rates. In a very real 

sense, the cost to DP&L customers of not adopting such 

rates is these above enumerated benefits, which will 

be foregone in that event, or achieved to a lesser 

extent as prices deviate from a marginal cost basis. 

HAVE YOU ANALYZED THE COSTS OF PROVIDING SERVICE FOR 

DELAWARE CUSTOMERS ON THE DP&L SYSTEM? 

Yes. 
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Q .. 

A .. 

Q. 

A .. 

DO THE COSTS OF PROVIDING ELECTRICITY FOR CUSTOMERS ON 

THE DP&L SYSTEM VARY BY TIME OF DAY, WEEK, AND YEAR? 

Yes, they dOe 

WHY DO THESE COST VARIATIONS EXIST? 

The demand for electricity is higher at some times of 

the day (and the week, and the year) than at other 

times.. Since electric energy cannot conveniently be 

stored on a large scale, an e ctric utility must have 

sufficient generating capacity to meet the highest 

demands imposed upon the system. But these high demands 

are experienced only during some of the hours in a year, 

and during other hours, much of the utility~s generating 

capacity sits idle. 

If the demand for electricity increases during one of 

~hese off-peak hours, the cost to the utility of 

meeting the addit 1 demand is on the running 

cost--principal fuel--needed to operate generating 

units that otherwise d be id .. Since this generating 

capacity is required anyway to meet the higher demands 

imposed upon the stem during peak hours, on an 

insignificant part of the cost of is capacity is 
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properly chargeable against the off-peak usage, and 

the costs of providing off-peak electricity are there­

fore relatively low. 

In contrast, if there is an increase in the demand 

at the time of the system peak, when the utility has 

planned to have no idle capacity (beyond the reserves 

required for outages and system protection), then more. 

generating capacity is needed to meet this higher level 

of demand. The cost of generating capacity is there­

fore properly chargeable against electricity usage at 

times when demand is relatively high, and thus the 

cost of electricity is higher during these peak hours 

than during the off-peak hours. 

One purpose of my testimony in this proceeding is to 

examine in more detail the time pattern of electricity 

demand and costs. In the course of this examination, 

I shall address the following questions: 

How does the demand for electricity change 

with the time of day, the day of the week, 

and the cycle of seasons? 
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How do the costs s 

vary in accord with these 

demand for electrici 

e ctricity 

in the 

PELASE OUTLINE THE MAJOR PARTS OF YOUR ANALYSIS" 

My analysis contains the following steps: 

(a) I shall begin with an analysis of the time patterns 

of electricity usage on the DP&L system, as revealed 

in the load curves for the Delmarva Power & Light Com­

pany. The purpose of this analysis is to identify a 

small number of time periods wi in which the electric­

ity demand and cost levels are relatively homogeneous, 

but between which there are tantial cost differen-

tials due to differing demand levels~ 

(b) The second step in my ana is is the determina-

tion of the approx marg 1 costs of bulk power 

supply for DP&L. I cal the inal cost of 

generating i required to meet an additional 

ki t of , and the inal cost transmitting 

that capacity.. The addit 1 running costs required 

1 ki t-hour of electricity to generate an addit 

in each of the t riods identif in the first step 
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Q. 

of my analysis have been determined from the system 

lambda analysis on the PJM system. The DP&L system is 

dispatched on the basis of additional costs on the 

PJM system, and it is these costs that reveal the 

additional cost of additional consumption to DP&L 

customers. 

(c) Third, I determine the costs that DP&L incurs in 

providing the other functional elements of electricity 

service besides bulk power supply, namely transmission 

below 230 Kv, distribution, and customer·service. I 

make this determination from the Company's proposed 

test-year cost of service, and it resembles a conven­

tional class cost-of-service analysis. 

(d) Fourth, I modify the results from the third step 

to reflect the marginal costs of bulk power supply, 

as derived in my second step, rather than the embedded 

average costs that are developed in the third step. 

This yields a functionalized cost of service. 

PLEASE BEGIN WITH YOUR ANALYSIS OF THE TIME PATTERNS 

OF ELECTRICITY USAGE. 
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A .. 

Q .. 

A. 

My analysis of the time patterns of electricity usage 

is based upon the load curves for the Delmarva Power & 

Light Company in 1977" The daily load curves for the 

seasonal peak days and the typical weekdays and weekend 

days are shown Schedule 1. These load curves 

describe the typical DP&L experience@ 

WHAT KIND OF VARIATIONS DO THE DP&L LOAD DATA REVEAL? 

They show important systematic variation of electricity 

demand by the hour of the day, the day of the week, and 

the season of the year. The seasonal fluctuations are 

due primarily to changes in the normal seasonal weather 

conditions, including temperature levels and the number 

of daytime hours.. But, in addition, the weather within 

one season also varies from day to day, and these less 

predictable daily weather changes also have a major 

impact upon electricity demand. 

(a) The load curves in Schedule 1 illustrate some 

of the effects of weathere The hourly loads on 

a typical day emulate the peak day hourly loads 

pattern, albeit'at a lower absolute level of 

demand.. Such differences are due in large part 

to weather differences .. 
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Q. 

A. 

(b) Loads also show some systematic variations by 

the day of the week. Loads on weekends are 

generally far below the levels established on 

working days. 

(c) The aggregate demand on the DP&L system has a 

rounded peak experience in the summer months: 

there is a deep valley in the nighttime hours of 

approximately midnight through 7 a.m., and a 

very rapid rise in the demand levels in the 

morning hours from 7 a.m. to noon. 

(d) The winter load experience exhibits a bimodal 

peak characteristic, with the dominant peak 

typically occurring in the early evening hours. 

The nighttime valley and the early morning 

increase are again readily observable; however, 

the absolute magnitude of the daytime loads is 

somewhat below that of the summer experience. 

BASED ON YOUR ANALYSIS, WHAT TIME PERIODS HAVE YOU 

SELECTED FOR COSTING PURPOSES? 

Functionalized costs of providing service are deter­

mined for a broad based peak period from 8 a.m. to 
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Q .. 

A. 

Q .. 

AID 

10 p.m. on weekdays (EST), with 10 porn .. to 8 aem. and 

weekends being responsible for off-peak costs. Sched­

ule 2 shows load characteristics on the DP&L system 

by time period .. 

AFTER DETERMINING THESE PERIODS, HOW DID YOU PROCEED 

WITH YOUR COST ANALYSIS? 

The marginal costs of bulk power supply were next 

determined, including both marginal running costs 

and the cost of meeting increases in peak-period 

demand .. 

WHAT IS THE MARGINAL RUNNING COST? 

At any hour of the year, the marginal running cost, 

or system lambda, is the additional cost that would 

be imposed upon the generating system if one addi­

tional kilowatt-hour of electricity had to be gener­

ated.. The marginal running cost consists primarily 

of the cost of the fuel requi to power the gener-

ators for an addit 1 ki t-hour of generation 

during any clock hour. The marginal running cost 

changes from hour to houre 
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Q. 

A. 

WHY IS THE MARGINAL RUNNING COST DIFFERENT AT DIFFER­

ENT TIMES? 

Some generating units use less expensive fuel, such 

as nuclear fuel or coal, than other generating units, 

that may use residual fuel oil or diesel oil. And 

even for generating units that use the same type of 

fuel, some units make more efficient use of that fuel 

than other units. The result is that some generating 

units have higher fuel costs per kilowatt-hour than 

other generating units. 

An electric utility dispatches the available generating 

units so as to minimize the total running cost for 

generating the required amount of electricity. Units 

with low running costs are used first and most inten­

sively, while units with higher running costs are only 

brought on-line when the demand exceeds the output that 

can be generated with the lower cost units. When 

demand is high, the marginal running cost therefore 

tends to be higher than it is when demand is low, 

because the high level of demand forces the Company to 

put the less efficient, and therefore the more expen­

sive, generating units on line. 
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Q .. 

A .. 

WHAT ARE THE MARGINAL RUNNING COSTS ON THE DP&L 

SYSTEM? 

The marginal running costs for the peak and off-peak 

periods on the DP&L system have been determined on the 

basis of the PJM running rates.. Although Delmarva 

is not yet a full member of the PJM pool, it does 

respond to the pool running rates in the dispatch of 

its own plants .. 

When a pool participant can purchase additional power 

from the pool more cheaply than it can generate such 

additional power on its own units, it will do so.. Hence, 

the pool running rates represent the cost of such 

additional power. Similarly, a pool member will 

supply power to the pool anytime its own generating 

units can supply an increment of power at a cost lower 

than that of the remaining pool member generating units. 

Again, the pool running rate becomes the measure of 

additional cost incurred to meet additional demands 

for power of pool participants& 

These costs of additional energy demands on the pool 

(and hence, on the Delmarva system) are shown on 

Schedule 2. The results show the peak-period marginal 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Q. 

A. 

cost of energy to be 3.332¢ in the winter and 2.532¢ 

in the summer. Off-peak marginal costs of energy are 

2.062¢ in the winter and 1.696¢ in the summer. These 

costs are the additional costs of providing a kilowatt­

hour of electricity at various times on the Delmarva 

system. These costs will ultimately be converted into 

one element of time-varying rates. 

IN ADDITION TO THE ENERGY COSTS OF BULK POWER PRODUC­

TION, HAVE YOU ALSO DETERMINED THE MARGINAL RUNNING 

COST OF MEETING A KILOWATT OF DEMAND DURING THE PEAK 

DEMAND PERIOD ON THE DP&L SYSTEM? 

Yes, I have. My calculation of the annual marginal 

cost of meeting an additional kilowatt of demand during 

the peak period is shown on Schedule 3. The key ele­

ments in this calculation are the original construction 

cost per kilowatt of capacity, the annual cost of 

capital, and the reserve requirement. (An alternative 

calculation--the so-called Turvey computation--is the 

cost of a base load generating unit less the fuel savings 

realized when that unit is run instead of a peaking 

plant during the peak hours. However, it has been 

demonstrated by others that this calculation yields 

the same results as the cost of a peaking unit, provided 
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1 that the length of the peak riod is defined for this 

2 purpose as the number of hours that peaking plants 

3 would be in use on a tern with an optimally designed 

4 mix of peaking and other plants~)~/ 

5 

6 (a) The original cost per kilowatt of capacity that I 

7 have used is an estimate of $185 per kilowatt installede 

8 This estimate was provided by the Company and repre-

9 sents the per kilowatt cost of a 25Mw peaking unit 

10 including foundation, building, fuel tank, pumps, fencing, 

11 and step-up transformatione 

12 

13 (b) The annual carrying cost rate of 15e32 is devel-

14 oped on pages 3 and 4 of Schedule 30 This return 

15 requirement is based on the CompanyDs test-year-end 

16 capital structure and proposed cost of equity capital 

17 in Docket No@ 923 presently before this Commissionw 

18 Debt costs reflect current market conditionse The tax 

19 effects of accelerated depreciat and investment tax 

20 credit are reflected in tax e nse calculations0 A 

21 revenue requirement covering depreciation, return, and 

22 taxes is calculated for each of plant life. This 

23 stream revenue requirements is discounted at the over-

24 all cost of capital and compared with the present value 

25 
~/ See: Turvey, Ralph, Optimal Pricing and Investment 
In Electricity Supply, George Allen and Unwin, Ltd., 1968. 
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Q .. 

of investment requiring such return to yield the 

overall carrying cost rate of 15.32 percent .. 

(c) The reserve requirement of 20 percent represents 

the change in installed capacity required above expected 

peak demand for PJM pool members. To maintain this 

margin, an increase of 1 kilowatt of expected peak 

demand would require an increase of 1.20 kilowatts of 

generating capacity, and the cost per unit of capacity 

must therefore be increased by this factor to reflect 

fully the capacity costs of meeting additional demand. 

On the basis of the calculations shown in Schedule 3, 

I find that the marginal cost of meeting additional 

demand is $35.60 per kilowatt per year, including both 

the carrying cost of capital and the operating and 

maintenance needed to maintain the generating capacity 

in operating condition. 

HAVE YOU CALCULATED THE MARGINAL COSTS ASSOCIATED 

WITH THE TRANSMISSION OF CAPACITY REQUIRED TO MEET 

AN ADDITIONAL KILOWATT OF DEMAND DURING THE PEAK 

PERIOD? 
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Q. 

A. 

To complete my analysis of marginal costs of 

bul~ power supply, I made a determination of the 

marginal costs of transmission associated with the 

operation of a peaking plant& This results in a 

complete and consistent approach in the marginal cost 

determination of prov ing bulk power on the DP&L 

system. 

WHY DID YOU CALCULATE THE MARGINAL COSTS OF PROVIDING 

TRANSMISSION ASSOCIATED WITH A PEAKING PLANT RATHER 

THAN BASING SUCH DETERMINATION ON ALL OF DP&L'S TRANS­

MISSION FACILITIES? 

Much of the cost that is classified as transmission 

is incurred for reasons other than the movement of 

capacity associated with system peako These reasons 

include the movement of electrical energy from a plant 

site to a load center (rather than locating the plant 

near the load center and saving on transmission cost 

but incurring higher fuel transportation expense), 

interconnections for system reliability, or in lieu of 

constructing generation i, or area reliabilitys 

The marginal cost of transmiss is the cost of moving 

the capacity related to additional demands during peak 
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Q .. 

A. 

Q .. 

periods into the existing grid. The Company's cost 

estimate of such service is $19.00 per kilowatt of 

peaking demand located at a substation site immediately 

adjacent to the existing transmission network. 

Schedule 4 converts this investment amount into an 

annual marginal cost. 

WHAT ELECTRICITY SUPPLY COSTS ARE THERE BESIDES BULK 

POWER SUPPLY? 

The other functional cost components that I have iden­

tified besides power supply are: 

transmission, below 230 Kv 

distribution 

customer costs 

These are the generally recognized major functional 

categories, though they do not go to the most detailed 

level found in some cost-of-service studies. 

HAVE YOU BEEN ABLE TO DETERMINE MARGINAL AND TIME­

VARYING COSTS FOR THE OTHER COMPONENTS OF THE COST 

OF ELECTRIC SERVICE, BESIDES BULK POWER PRODUCTION? 
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I have not made an attempt to determine the marginal 

costs of any of these other components directly, but 

I believe that the 

are a satisfactory 

costs of the other components 

to the marginal costs & 

With regard to time variation, I suggest, as a reason-

able approximat , that the entire cost of transmission, 

below 230 Kv, including both plant associated costs 

and operating expenses, be treated as a capacity cost 

and charged against electricity demand in the peak 

period .. 

The cost of the distribution system may also properly 

be viewed primarily as a capacity or customer-related 

cost, but it would not be correct to charge the capac­

ity part entirely against usage during the peak period. 

The reason is that the peak usage on any part of the 

distribution network, which is the determinant of the 

required capacity for that part of the distribution 

network, need not generally coincide with the peak hours 

of demand on the system as a wholeG Owing to the diver­

sity of loads on the distribution system, I find it 

impractical to devise different rate periods that would 

properly reflect, each group of customers, the time-

varying impact of their demands upon the distribution 

network costSe Finally, customer costs have no time 

dimension at aIle 
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Q. 

A. 

Q. 

A. 

HOW HAVE YOU DETERMINED THE FUNCTIONAL COSTS OF SERVICE 

FOR THE TRANSMISSION, DISTRIBUTION, AND CUSTOMER COST 

FUNCTIONS? 

For the most part, these functional costs are taken 

directly from DP&L's class cost-of-service study in 

its current rate case, based on a forecast test-year 

ending December 1978. Schedule 5, page 1 summarizes 

these costs. 

Transmission costs have been separated to allow recovery 

of the EHV component based on the marginal cost of 

transmission determination. Distribution costs are 

separated into a pr'imary and secondary component to 

allow cost determination by the voltage level at which 

service is provided. 

HAVE YOU INCORPORATED YOUR ANALYSIS OF THE MARGINAL 

COSTS OF POWER PRODUCTION ON THE DP&L SYSTEM INTO 

THE FUNCTIONALIZATION OF THE COST OF SERVICE? 

Yes, I have. My general approach is to substitute 

cost levels based upon marginal costs for the func­

tions of bulk power supply rather than to use the 

embedded costs for these functions. 
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Q. 

A. 

WHAT RESULTS ARE TO BE EXPECTED WHEN BULK POWER SUPPLY 

COSTS CALCULATED AT THE MARGIN OF PRODUCTION ARE 

COMPARED TO AVERAGE COST CALCULATIONS? 

In general, one should expect marginal energy costs 

to be higher than average energy costs, because the 

marginal running cost at any hour of the day is the 

cost of running the most expensive unit on line at 

that time. The marginal running cost at any hour is, 

therefore, higher than the average running cost at that 

hour, and therefore the revenues that would be d~rived 

by pricing all energy at its marginal running cost 

will exceed the average cost assigned to the energy 

functiona This is especially true for usage in the 

peak periods, where all energy should be priced at 

the substantially higher cost of energy from the peak­

ing units~ 

In contrast, one may generally expect that the marginal 

cost of meeting an additional kilowatt of demand will 

be less than the average embedded cost@ The most 

important reason this is that the marginal cost of 

capacity is properly based upon the cost of a peaking 

unit, whereas the embedded average cost reflects also 

-00-



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Q. 

A. 

the much higher costs per kilowatt of baseload capacity. 

This reassignment of some of the costs of power produc­

tion from the demand component calculated on an average 

embedded basis to the energy component is a proper 

reflection of the economic factors that cause electric 

utilities to incur costs to provide electric service. 

HOW DO YOU CONVERT THESE FUNCTIONALIZED COSTS INTO A 

SET OF UNIT COSTS? 

The first step is to unitize the functional costs on 

the basis of the appropriate billing determinants at 

generation level. This process is illustrated on 

Schedule 6. 

Capacity costs are recovered in the peak period. This, 

of course, does not mean that off-peak energy users 

get a "free ride" as far as demand cost responsibility 

is concerned. I have already mentioned above that 

energy prices should reflect marginal costs rather than 

an average of energy costs. Since the cost of supplying 

energy at the margin is always greater than the average 

cost of energy up to the margin, by charging rates 

that reflect this difference, a contribution is avail­

able to defray demand related costs. It can be shown 
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that for a system imal mix, by charging the mar-

ginal cost of ene and capaci in each rating period, 

total capital costs will 

Application of the marg cost meeting capacity, 

$39 .. 77, to the De jur ict 1 peak at genera-

tion level yields a cost responsibility of $35,838,517. 

Over the course of one , 12 rnonths i worth of peak-

period demands will be recorded. These billing demands 

at generation level total 15,524,148 Kw and are more 

than 12 times the contribution to system peak due to 

diversity. Relating this $35,838,517 to the 15,524,148 

Kw yields a unit cost on a marginal basis at generation 

level of 2 .. 3086 .. 

Transmission costs below 230 Kv are unitized by taking 

the functional cost and relating it to peak-period 

billing demands.. Distri ion costs are unitized in 

the same manner by relating ional cost of 

distribution to the sum of the maximum annual billing 

demands to reflect the 1 nature demands placed 

on the distri ion 

cost components of d 

tem* The pr and secondary 

tri t are stated separately 
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Q. 

A. 

for each level of service. Energy unit costs are simply 

the marginal costs of energy differentiated by time 

period. 

Customer costs on a unit basis reflect functionalized 

customer costs related to the weighted number of custom­

ers. 

[Aside: The billing units I have developed represent 

the sum of the maximum meter readings that would occur 

each month. Virtually all of these maximums would 

occur during the peak period. Company load data or a 

reasonable estimate of the excess of maximum demand 

meter readings over peak-period maximum demands for 

those few customers exhibiting this characteristic 

should be incorporated into the final rate design 

authorized by the Commission.] 

WOULD THE DIRECT APPLICATION OF THE UNIT COSTS BASED 

ON YOUR MARGINAL COST STUDY RESULTS GENERATE THE EXACT 

REVENUE DP&L HAS REQUESTED IN THE CURRENT DOCKET NO. 

923 PROCEEDINGS? 

No. Schedule 7 indicates direct application of unit 

costs based on the marginal cost study results would 
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Q .. 

A .. 

produce $13,363,000 less than DP&LBs proposed total 

costs of service. 

CONVENTIONAL WISDOM SUGGESTS THAT MARGINAL COSTS MUST 

BE GREATER THAN AVERAGE EMBEDDED COSTS, YET YOUR STUDY 

SHOWS THE OPPOSITE TO BE THE CASE. WHY IS THAT? 

I can't explain conventional wisdom, but I do know that 

reasoning that ceases after concluding that because 

current costs exceed historic costs, marginal costs 

must be higher than the average of those past historic 

costs, is just too shallow a reasoning process. 

I have already mentioned that at the margin energy is 

expensive compared to its average cost, and demand is 

cheap (compared to an average cost of a Kw that includes 

high-cost baseload plant in the average cost determina­

tion). The net effect on system costs of these two 

functional cost considerations can, in itself, explain 

results at odds with convent 1 wisdom. 

Several other reasons why marginal cost determinations 

may be consistent with total costs low those proposed 

by the Company are: 
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(1) The Company's proposed costs of service are just 

that--proposed. Only this Commission can determine 

what the actual Delaware jurisdictional costs of service 

are. In the current rate case, the Company has pre­

sented what it believes its costs of service to be, 

but only after a full airing of all the revenue, 

expense, accounting treatments, tax, and return issues 

will the Commission authorize rates to yield revenues 

consistent with its determination as to what the actual 

costs of service are. Hence, the cost level against 

which the adequacy of marginal cost determinations is 

compared is itself a variable amount. The magnitude of 

any difference between marginal costs and average costs 

will be affected by the total cost of service deter­

mination arrived at by this Commission. 

(2) My determination of the marginal costs of meeting 

additional peak-period demand contains a 20 percent 

reserve margin. If actual reserves are above that 

level, this would influence the average cost of demand 

but not the marginal cost. 

(3) The levelized carrying cost rate developed in my 

marginal analysis is below the cost of servce in the 

early years of plant life. Traditional rate-setting 
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practice is to determine cost levels in the current 

year (that would then have to be periodically adjusted 

downward as rate base deprecia , all other things 

being equal). If the average Delmarva plant is less 

than halfway through its depreciation life (due, say, 

to plant coming on line in a dollar amount at a rate 

that exceeds the dollar amount of depreciation on 

existing plant), the total cost of service, as tradi­

tionally determined, could exceed the marginal cost 

of service as I have determined the carrying cost rate. 

(4) Finally, by using the peaker method of calculating 

marginal costs of meeting peak period demand, I am 

implicitly assuming an optimal plant mix on the DP&L 

system. Any inefficiency on the DP&L system regarding 

plant mix (either too much or too little baseload plant 

compared to total plant, for instance) would result 

in a higher actual cost of service than would be the 

case with optimal plant mixe 

Hence you can see there are numerous factors at work in 

the determination both marginal and average costs, 

and preconception regarding comparison of marginal and 

average cost results is totally meaninglesso 
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Q .. 

A. 

Q .. 

A. 

HOW DO YOU PROPOSE TO RECONCILE YOUR MARGINAL COST 

RESULTS TO THE LEVEL OF COSTS PROPOSED BY DP&L? 

Schedule 8 illustrates the process. Increasing func­

tional components, which are based on marginal costs, 

by 7 percent reconciles the difference in total revenues 

at DP&L proposed costs to those generated by applica­

tion of marginal cost based rates. 

WHY HAVE YOU ONLY ADJUSTED THE FUNCTIONAL COMPONENTS 

COSTED ON A MARGINAL BASIS RATHER THAN ADJUST ALL FUNC­

TIONAL COST COMPONENTS? 

The difference between DP&L's proposed total costs and 

revenues at marginal cost based rates arises entirely 

within the functional components costed on a marginal 

basis. As Schedule 6 indicates, I used the functional 

components based on the Company's average cost study 

(as a proxy for their marginal costs) in the develop-

ment of my unit costs. Since the costing methodology 

used to derive these cost components has been used 

by DP&L in past rate cases and is not at issue, I have 

restricted my adjustment process entirely within the 

cost components determined on a marginal basis. 
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Q. 

A. 

IS AN AVERAGE COST STUDY MORE ACCURATE THAN A MARGINAL 

COST STUDY, SINCE THE NEED FOR ADJUSTING AVERAGE COST 

STUDY RESULTS IS NOT APPARENT? 

No. For purposes of my marg 

accepted the CompanyUs jur 

service level proposed in 

1 cost study, I have 

ictional total cost of 

t No. 923. When a 

Commission determines the test-year revenue require­

ment, it is actually determining total test-year costs 

of providing service (and allows revenues sufficient 

to cover total costs). Should the Commission deter­

mine that a level of costs different from that proposed 

by the Company represents the actual costs of providing 

service in Delaware, rates based on the average costs 

of providing service will have to be adjusted. 

The average cost of service study appears to require 

no adjustment to rates, because it literally starts 

with the answer, i@e@, total costs, and allocates that 

total to function c s. Any change in total costs 

from those proposed will necessitate adjustment of aver-

age cost based rates. For e 

sion decide to continue to inc 

, should the Cornmis­

AFDC on the Salem 

Unit #2 and Indian r #4 construction projects, the 

cost to be re from DP&L rates will fall by $7,502,000 

-88 -



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Q. 

A. 

from DP&L proposed costs of service. In fact, every 

dollar of DP&L proposed cost disallowed by the Commis­

ion is a dollar of adjustment necessary to DP&L proposed 

rates, but is one dollar less of adjustment required for 

the marginal cost based rates. 

The point of all this is merely to demonstrate that 

there is no inherent standard of accuracy in the per­

formance of an average cost study that makes the rates 

based thereon free from adjustment. Typically, both 

marginal and average cost based rates require adjust­

ment to produce revenues consistent with Commission 

determined total costs of providing service. 

AFTER YOU ADJUSTED YOUR UNIT COSTS CONSISTENT WITH DP&L'S 

PROPOSED TOTAL COSTS, HOW DID YOU CONVERT YOUR UNIT 

COSTS INTO A SET OF RETAIL RATES? 

This process is shown in Schedule ge There, the unit 

costs at generation level are increased by the appro­

priate loss factor for service at primary and secondary 

voltage levels. A Kw or a Kwh demanded at retail 

requires DP&L to produce more than that unit of service 

at the generation level. Line losses and transformation 

losses will occur as the unit of service leaves the 
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Q .. 

A .. 

Q .. 

generation busbar and travels to its ultimate point 

of consumption.. These loss factors vary by the voltage 

level at which service is prov , and Schedule 9 

converts costs at generation 

at retail .. 

1 into rate elements 

HOW ARE THE FUNCTIONAL COMPONENTS OF RATES ASSEMBLED 

TO PRODUCE A RATE SCHEDULE? 

Customers served at primary voltage levels make use of 

the generation, transmission, and primary distribution 

network. Primary customer rate schedules would thus 

include a rate component for each of these functions 

plus a customer charge, and, of course, charges for peak 

and off-peak energy .. 

Rate schedules secondary customers would include 

all the functional components of the primary customers, 

plus a charge for use of the secondary distribution net­

work.. Schedule 10 assembles and restates the functional 

retail costs of service shown Schedule 9 for both 

primary and customers .. 

WHY HAVE YOU DEVELOPED A SECOND SET OF UNIT COSTS, CON­

SISTENT WITH MARGINAL COSTS, AS SHOWN IN SCHEDULE II? 
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A. 

Q. 

A. 

The rates shown in Schedule 10 are based on the same unit 

costs for each customer, regardless of the class to 

which the customer is assigned. Rates differ between 

primary and secondary customers only because of the 

differing loss factors and functional cost components 

required in the provision of service by voltage level. 

Schedule 11 develops unit costs reflecting the differing 

diversities among the Residential and General Service 

primary and General Service secondary customer classes. 

WHAT IS THIS DIVERSITY YOU REFER TO? 

Some customer classes are fairly constant in their 

use of the demands they place on DP&L while other 

customer classes use the demands they place on the 

system in a rather intermittent sporadic fashion. 

Diversity is a measure of this lack of consistency in 

usage of demand.* Customer classes that have relatively 

high diversity will exhibit more billing Kw on their 

meters per contribution to system peak demand than 

will customers exhibiting lower diversity. 

*Technically, diversity is defined as the ratio of the 
sum of individual maximum demands to coincident maxi­
mum demand. 
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Q .. 

A .. 

Schedule 11 recognizes this additional factor in the 

determination unit costss Each customer class is 

assigned its t contribution 

to system peak (just as cost study allo-

cation process) .. The cost ibility of each 

class share of the marginal i costs of meeting 

peak demand is then uniti relating the class 

cost responsibili to the billing Kw of the class@ The 

costing procedure shown on Schedule 11 retains diver-

sity benefits within class, in contrast to the costing 

process shown on Schedule 6 that spreads diversity 

benefits among all customers@ When diversity benefits 
, 

are retained within class, those classes with relatively 

greater diversity than other classes exhibit a lower 

cost per billing Kw than do classes with less diversity .. 

AFTER UNITIZING COSTS IN THIS MANNER, WHICH RETAINS 

DIVERSITY BENEFITS WITHIN CLASS, HOW DID YOU PROCEED? 

The process convert unit costs as determined is 

identical to that described earliero Schedule 12 shows 

the retail rates ree c ses--Res ial, Gene-

ral Service imary, and Ge Service , when 

diversity of each c s explicitly recognized and 

retained thin each c s .. 
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Q. 

A. 

Q. 

A. 

Q. 

WILL YOUR RATES GENERATE REVENUES CONSISTENT WITH THOSE 

PROPOSED BY DP&L? 

Yes. Schedule 13 demonstrates that application of the 

proposed marginal cost-based rates is consistent with 

the total costs of providing service at DP&L proposed 

rates. 

HAVE YOU DETERMINED THE RESULTING CLASS REVENUE REQUIRE­

MENTS FROM THE APPLICATION OF MARGINAL COST-BASED RATES 

IN THE DP&L DELAWARE JURISDICTION? 

Yes. Schedule 14 develops and compares class revenue 

requirements at marginal cost rates when diversity 

benefits are shared equally by all customers. 

Schedule 15 shows class revenue requirements when each 

class retains the diversity of demand associated with 

that class. 

WHY HAVE YOU NOT INCLUDED ANY SEASONAL RATE DIFFEREN­

TIALS IN YOUR PROPOSED TIME-OF-USE RATE SCHEDULES? 
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A. The 1977 winter peak for DP&L was 88 percent of the 1977 

summer peak. This is a rather mild seasonal peaking 

characteristic. A look at Schedule 2 indicates 

that additional energy consumption during the winter 

months is more costly on the DP&L system than during 

the summer. The main reason for this appears to be 

the accomodation of planned maintenance on the PJM 

system. Utilities plan to perform maintenance on their 

efficient, baseload units during times of the year 

when the capacity associated with such units is least 

required. During these times, more inefficient units 

will have to be brought on line to provide energy 

requirements. This results in a higher cost of energy 

at the margin of production during the winter months, 

than during the summer for DP&L. The extent of sea­

sonality in a time-of-use rate design on the Delmarva 

system should be based on an analysis of demands placed 

on the system in relation to available capaci This 

analysis should also extend to the PJM pool loads and 

available pool capaci , depending on the extent of the 

integration of pool members in the operations of their 

own systemse nt the results such a study, I 

have expressed rate e on an annual basis. 
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Q. 

A. 

Q. 

A. 

WHAT ADDITIONAL INFORMATION WOULD BE USEFUL TO THE 

COMMISSION AS IT DELIBERATES ON THE TYPE OF TIME-OF­

USE RATES THAT MAY BE APPROPRIATE ON THE DELMARVA 

SYSTEM IN DELAWARE? 

Some additional analysis regarding the desirability 

of seasonality in the Delmarva rate structure would 

be useful. A loss of load probability study would 

yield useful information regarding the magnitude of 

Delmarva loads in relation to available capacity at 

each hour during the year. Since loads vary, and plant 

availability varies due to planned and forced outages, 

such a study is most useful in defining exactly when, 

during the year, demand growth would be responsible 

for needed expansion of bulk power supply facilities. 

DOES THIS END YOUR TESTIMONY? 

Yes, it does. 
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DELMARVA POWER {" LIGUT COMPANY 

Margj nal Energy Costs and Analysis of tlet Loads by Proposed Rate Period, 1 ~11 

Summer 

Peak Period, 9 am-II pm 
weekdays 

Off-peak Period • 
11 pm-9 am; and 
weekends 

'rotal Summer 

Winter 

Peak Period, 8 am-lO pm 
weekdays 

Off-peak Period, 
10 pm-6 am; and 
weekends 

Total Winter 

']'otal, All Periods 

·!.tpJM system lambdas 

Marginal 
Energy 
Costs '1 

(mills/kwhL!! Number 

25.32 1,212 

16.96 1.696 

2.929 

:n.32 2,406 

20.62 3,4241 

5,932 

6.160 

Net Energy Available 
Clock Hours at Generation I-evel 

Percent of Total Quantity Percent of Total 

~ Annual (MWHl Season ~ 

42.08 14.06 1,366,619 46.63 11.06 

57.92 19.36 1,443,941 51.37 HL04 

100.00 33.42 2,610,620 100.00 35.12 

-41.29 21.49 2.411,197 46.42 30.12 

59.n 39.09 2,162,559 53.56 34.16 

100.00 66.56 5,193,156 100.00 64.88 

100.00 6,004,516 100.00 

Average 
Hourly 

Load 
(KWH) 

1,109 

651 

1,003 

1,001 

611 

891 

914 (J) 
0 g 
n. 
r; 
...... 
~ 
tv 





DELMARVA & 

1. Original cost per kilowatt of 
capacity 

2. Annual carrying" cost rate for 
capital including depreciation 
and taxes (see Schedule 4, 
page 4 of 4) 

3. Annual carrying cost per 
of capacity 

4. Annual maintenance cost 
kilowatt of capaci 2/ 

5. Total marginal cost 
of generating ity 

6. Reserve requirement @ 2 

tt 

tt 

7. Annual marginal cost 
of demand 

r kilowa 

1/ Cost est of 25 

~/ Source: One- f 

100-

Sched 3 

1/ 
$185.00-

15 .. 32 

$28.34 

$29 .. 67 

$35" 6 0 

t 

, perKw" 

1 of 4 



DELMARVA POWER & LIGHT COMPANY 

Total Capitalizaiion 

II Cost Rate 
~ Percent Percent 

l:.1 
Debt 48.93 9.15 

Preferred 12.77 
l:.1 

9.15 

Common Equity 
II 

38 .. 30 14 .. 50 

100 .. 00 

II Source: Witness Hammond, 
Schedule JLH-4; Docket No. 923. 

l:.1 Single A bond rating in May 1978 from 
Standard & Poors, June 1978 Bond Guide. 

Schedule 3 
Page 2 of 4 

Weighted Cost 
Percent 

4.48 

1 .. 17 

5 .. 55 

11 .. 20 

II DP&L proposed rate of return to common equity in 
Docket No. 923. 
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DELMARVA POWER & LIGHT COMPANY 

Marginal Cost for Meeting Transmission 
Associated with an Increased Demand for 

Capacity During Peak Periods 

l~ Original outlet cost, per kilowatt for 
peaking plant ~/ 

2. Annual carrying cost rate for capital 

3. Annual carrying cost per kilowatt 

4. Transmission maintenance cost per kilowatt 
($4.9148 x .1154 b/) 

4 
Page 1 of 2 

$19.00 

15.32% 

$ 2.9108 

5. Total Marginal Cost per kilowatt of additional 
peak period demand $3.4777 

6. Reserve Requirement @ 20% .6955 

7. Annual marginal cost kilowatt of demand $4.1732 

~/ Current estimate, DP&L 

b/ ($19 x 1,064,000 kw) ~ $175,281,154 

-1 



DELMARVA POWER & LIGHT COMPANY 

Schedule 4 
Page 2 of 2 

Transmission Maintenance Cost per Kilowatt 

al 
1. O&M Transmission Expenses-

bl 
2. Total Electric Peak at Generation-

3. Expense per Kw 

al DP&L cost of service study 

bl Provided by DP&L 

-105-

$5,229,200 

1 , 06 4 , 00 0 kw 

$4.9148 
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DELMARVA POWER & LIQIT COMPANY 

Total coats of Service at Company Proposed Rates 
($OOO's) 

Transmisaion Dlstdbution 
Demand Total 

AU Functions Demand Energy ~ 
230 KV & 

Above 
Below 

230 tv primary Secondary Customer 

225,169 60,981 80,693 36,OB4!..! 22,918 13,166 

~Allocated on basis of total cost of transmisslon line per pages 
442 " 443 of 1911 PERC Report 1. See Schedule 6, page 3. 

14,773 5,912 24,435 

Special 
Assignment 

2,291 

tUul 
PJ 0 
\.Q::T 
(i) (i) 

0.. 
t-As:::.: 

!-" 
o m 
hi 

U"i 
U"i 



DELMARVA POWER &; LIGHT COMPANY 

Devel0Ement of Total Costs of Service bX Function 
at DP&L Proposed Rates 

($OOO's) 

Distribution 
Total, All Power Production Demand Special 
Functions Demand Energx Tr an!3m.i_f'l!,~ol1 Primary Secondary CUstomer Assignment 

Operations & Maintenance 110,982 483 79,917 7,598 5.982 1,918 14,569 520 

Depreciation 19,741 12,039 3,437 1,648 755 1,856 6 

Taxes, Other than Income 5,065 1,144 879 874 445 167 839 716 

Income Related Taxes!! 10,232 5,249 2,829 800 367 861 126 

AFDC 8,636 7,579 799 99 47 104 8 
0 

Earnings on Present Ratea!i ""-.J 46,045 23,623 12,732 3,601 1,650 3,874 565 J 

Total Costs as Adjusted 
on Present Rates 200,701 50,117 80,796 28,269 12,575 4,904 22,103 1,941 

Adjustment to Total !7sts 
at Proposed Rates 28,806 14,779 7,965 2,253 1,032 2,424 353 

Total Costs at Proposed Rates 229,511 64,896 80,796 36,234 14,828 5,936 24,527 2,294 

Less Other Operating Revenue 

alc 4562/ 3,832 3,832 
alc 454- 193 104 36 16 31 
alc 451 24 24 t-OUJ 

Interdepartmental~ 83 103 46 19 8 31 3 
~ () 

293 to ::r 
(!) (!) 

Total Costs to be Recovered 
p 

tvt:: 
From Rates of Electricity 225,169 60,981 80,693 36,084 14,773 5,915 24,435 2,291 I-

0 (I) 

Hl 
V1 

!I Allocated on basis of net plant in service. tJ1 

~ Allocated in proportion to T&D plant. 
~ Allocated in proportion to total costs at proposed rates. 
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0&" Expenses 

Power Production 

Demand 
Energy 

Transmission 
Distribution 

,Primary - Substations 
Lines 

Secondary - Substations 
Lines 

Line Transformers 
Services 
Meters 
Lighting 
Specifically Assigned 

customer Accounts 
Customer Service , 

Information Expense 
Sales Expense 
Administrative & General 

Plant Related !I 
Payroll Related 

Subtotal 
Revenue Related A&G 

Total O&M 

DELMARVA POWER , LIGHT COMPANY 

Disaggregation ot Electrio Q&" Expen~ep into Functional Components 
(OOO·s) 

Total, All 
Functions 

9 
19,155 

4,426 

1,116 
3,846 

840 
580 
561 

1.292 
265 

42 

3,619 

483 
31J 

891 
12,005 

110,763 
219 

110.982 

Power Production 
Demand Energy 

9 
19,155 

413 

482 79,155 
_1 -ill 

48) 19,911 

Transmission 

4.426 

222 
2,935 

1.58] 

~ 

1,598 

Distribution 
Demand 

Primary Secondary 

1,116 
1,829 

15 
2,350 

5,910 

--ll 

5,982 

840 
290 

34 
750 

1,914 
4 

1,918 

!/A11ocated In proportion to O&M less power production. 

Customer 

2,011 

290 
561 

1,292 

3,619 

4831 
373 

79 
5,766 

14,540 
29 

14,569 

Special 
Assignment 

265 
42 

8 
204 

519 

! 

520 
I-dOO 
p.! 0 
1JlD' 
(tI ro 

OJ 
wS:::: 

t-t 
o ro 
Hi 

U1 
U1 



DELMARVA POWER & LIGHT COMPANY 

Disa~9re9ation of De~reciation EX2ense Into Functional Co~nents 
($000'9) 

DistrIbution 
Total, All Power Production Demand Special 
Functions Demand Energy Transmission Pr~mary Secondary Customer Assignments 

Depreciation 

Production 11,467 11,467 

Transmission 3,269 3,269 

Distrlbutio~ 3,994 1,591 729 1,674 

GeneralY 31B 169 79 27 12 28 3 

'J CIS Amortization 122 122 ,--lI 

0 
Amortization of L.T. R!W 213 1..0 2H 

-1 
commonY ~ ~ ~ 30 -.!! -.E 1 

Total Depreciation 19,741 12,039 3,437 1,648 755 1.856 6 

!/Allocated in proportion to Distribution plant in service. 
~OO 
~ 0 

YAllocated in proportion to Plant in service. 
~ ~ ro ro 
~ 

~~ 
~ 

0 ro 
~ 
~ 

~ 



DELMARVA POWER Iii LIGIIT COMPANY 

Disaggregation of Taxes( Other Than Income Into Functional Com~nents 
($000' s!. 

Distribution 
Total, All power Production Demand 
Functions Demand Energy Transmission Primary Secondary 

Payroll Related 1,016 248 199 64 

Net Plant Related 221 116 63 18 8 

Specifically Assigned 672 

Property Related 1,928 1,023 419 162 -1! 
1 

--1 

Subtotal 
0 

3,843 1,139 190 379 146 

-1 
Revenue Related!! 1,221 5 819 84 66 21 

Total 5,064 1,144 819 814 445 167 

!/Allocated in proportion to O&M. 

Special 
Customer Assignments 

488 11 

19 1 

612 

172 18 

619 110 

160 6 

839 116 

'UUl 
P.I n 
I.QO' m ro 

I)J 
Lnfj 

...... 
o m 
J-h 

Ln 
Ln 
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SChedule 6 
page 1 of 4 

DELMARVA POWER & LIGHT COMPANY 

Cost per Unit of Functionalized Service at 
Generation Level 

Bulk Power Supply 

Capacity Cost: $35.60 per Kw x 901,072 Kw 1/ 
Transmission Cost: $4 .. 1732 per Kw x 901,072 Kw 2/ 
Total bulk power supply $39.7732 per Kw x 901,072 Kw 
Monthly billing Kw 3/ 
Cost per Kw per month 

Transmission (below 230 KV) 

Cost 4/ 
Monthly billing Kw 
Cost per Kw per month 

Primary Distribution 

Cost 5/ 
Monthly billing Kw 6/ 
Cost per Kw per month 

Sticoadary Distribution 

Cost 5/ 
Monthly billing Kw 7/ 
Cost per Kw per month 

Customer 

Cost 5/ 
Weighted Customers 8/ 
Cost per weighted customer per month 

$3 2 , 07 8 , 163 
3,760,354 

35,838,517 
15,524,148 

$2$3086 

$13 ,166,000 
15,424,148 

$ .. 8536 

$14,773,000 
14,805,139 

$.9978 

$ 5,912,000 
11,148,934 

$.5303 

$24,435,000 
275,524 
$7 .. 39 05 

Energy 9/ 

On Peak 
Off Peak 

30.61 mills 
19.41 mills/Kwh 

1/ 

2/ 

Marginal cost of capacity times forecasted Delaware 1978 annual 
retail system peak for 1978. 

Marginal cost of transmission times forecasted Delaware 1978 
annual retail system peak for 1978. 

[Footnotes continued on next page] 
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[Footnotes continued from previous page] 

Schedule 6 
Page 2 of 4 

II 9.7855 times the sum of noncoincident billing demands for 
the forecast peak month from Schedule 6, page 4. 9.7855 is the 
ratio of the sum of the 12 monthly system peaks to the annual peak 
for 1977. 

il 36.486% of total transmission costs from Schedule 4, page 1. 
36.486% is the share of transmission plant below 230 KV 
from Schedule 6,page 3. 

11 Source: Schedule 5, page 1. 

il Total annual billing demands less General Service-transmission 
and Rate Q. 

21 Total annual billing demands less General Service-transmission, 
Rate Q,and General Services Primary. 

~I Source: Schedule 

~I Schedule- 2 lambda weighted by seasonal hours. 
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DELMARVA POWER & LIGHT COMPANY 

Schedule 6 
Page 3 of 4 

Separation of Transmission Plant into EHV and Below 

1 .. Total line cost of all transmission 
line 230 KV and above II $ 93,581,298 

2 .. Total line cost of all transmission 
lines 1:/ $134,623,125 

3 .. Line 1 as percent of line 2 63.514% 

l/source: 1977 FERC Form 1 .. 
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Customer Class 

Residential 

General Service 

Secondary 
Primary 
Transmission 

Rate Q 

public Authorities 

Lighting 

Total Retail System 

DELMARVA POWER & LIGHT COMPANY 

Billing Units for the Forecasted Year 1978 
(at Generation Level) 

Noncoincident 
Billing Demand 

Contribution to for Forecast 
Retail S~stem Peak 11 Peak Month 11 

(Kw) (% of total) (Kw) 

358,033 41.431% 869,238 

160,504 18 .. 573 259,926 
283,962 32.860 373,635 

41,,3'73 4.788 52,254 

18,790 2.174 21,223 

946 .109 1,532 

558 .. 065 8,636 

864,166 100.000% 1,586,444 

11 Source: Exhibit No .. PSG-l, Schedule No .. 15, page 1. 

~I Source: Exhibit No. PSG-l, Schedule No .. 15, page 2. 

-114-

Schedule 6 
Page 4 of 4 

Ener9l:11 
(Mwh) 

1,391,421 

777,446 
1,614,487 

306,2~0 

542,500 

4,580 

35,721 

4,672,365 

Weighted 
Number o:f 

Customers 
(No .. ) 

l55,59€ 

111,46S 

2,SOS 

2( 

98~ 

4,94= 

275 ,52~ 



Schedule 7 
Page 1 of 2 

DELMARVA POWER AND LIGHT COMPANY 

Calculation of the Excess of Power Production Costs 
Over Revenues Resul"tingfrom Application of 

Marginal Cost Based Rates 

Power Production Revenue at 
Marginal Cost Rates 

Cost of Power Production from 
Average Cost Study 

Excess of Functiona1ized Power 
Production Costs Determined 
on an Average Cost Basis 
over Power Production Costs 
Determined on a Marginal 
Cost Basis 

... 115-

$151,229,000 

164,592,000 

$13,363,000 



Schedule 7 
Page 2 of 2 

DELMARVA POWER AND LIGHT COMPANY 

Revenues from M'arginal Co'stB-a'se-d 
pr~ce'S' 'for Power supp'ly 

Function 

Bulk Power Supply 
Capacity 

Energy 

Peak 
Off-Peak 

Total EnerSi¥ 

Total Power Supply 
Revenues at Marginal 
Costs 

Marginal 
Cost 

$39 .. 7732 

30.61 mills 
19 .. 41 

1/ Source: Schedule, 6 page 4. 

Billing 
Determinant 

at 
Generation 

Level 

901,072 Kw l / 

2,205,,356 
2,467,009 

4,672,3652 / 

Revenue at 
Marginal Cost 

Based Rates 

67,505,947 
47,884,645 

115,390,592 

$151,229,109 

2/ From Schedule 6, page 4. Allocated in proportion to period 
energy consumption. 
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Schedule 8 

Function 

Bulk Power 
Capacity 

Energy 

On Peak 

Off-Peak 

DELMARVA POWER & LIGHT COMPANY 

Marginal Cost-B'ased Rate Revenue 
Adjustment 

Generation Level 

Before 
Adjustment1 / Adjustment 

Supply 
$2 .. 3086 1 .. 0884 

30 .. 61 mills 1,,0884 

19.41 1 .. 0884 

Adjustment factor = '13,363,00 -.. 
.. $151,229,000 

-117-

After 
Adjustment 

$2.5126 

33 .. 31 mills 

21 .. 13 





Cost per unit at 
generation level 

Loss factor to primary 
service level 

I Cost per unit at primary 
--' service level --' 
00 
I 

Loss factor to secondary 
service level 

Cost per unit at secondary 
service level 

DELMARVA POWER & LIGHT COMPANY 

Conversion of Rates at Generation Level into Rates at Retail 

Capacity 

$2 .. 5126 

1 .. 06263 

$2 .. 6100 

1 .. 13717 

$2 .. 8573 

Transmission 
below 230KV 

$ .. 8536 

1..06263 

$ .. 9071 

1 .. 13717 

$ .. 9701 

Primary 
Distribution 

$ .. 9918 

1 .. 06263 

$1.0603 

1 .. 13717 

$1..1347 

Secondary 
Distribution 

$ .. 5303 

NA 

NA 

1 .. 13717 

$ .. 6030 

Peak 
Period 
Energy 

33 .. 31 mills 

1 .. 05253 

35 .. 06 

1 .. 10936 

36 .. 95 mills 

Off-Peak 
Period 
Energy 

21 .. 13 mills 

1 .. 05253 

22 .. 24 

1 .. 10936 

23 .. 44 mills 

Customer 
(Weighted) 

$1 .. 3905 

$7 .. 3905 

en 
(') 

::r 
CD 
§' 
I-' 
Q) 

'-0 





Schedule 10 
Page 1 of 2 

DELMARVA' POWER & LIGHT COMPANY 

Monthly Retail Rates for Service at Secondary Voltage Level 

A .. Customer Charge 

B .. Energy Charge 

Peak Period 
Off .... peak Period 

C .. Demand Charge 

Capacity 
Distribution 

D. Minimum Charge 

E. Rating Periods 

Peak Periods 

Off-Peak Periods 

F .. Season Designation 

$7 .. 3 9- per month 

3 .. 695¢ per Kwh 
2 .. 344¢ per Kwh 

$3.83 per peak period Kw 
$1.74 per maximum billing Kw 

The customer charge 

Summer 

9 a.m. to 11 p.m. 
weekdays 

All other times 

June, July, August, 
September 
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Winter 

8 a .. m. to 10 p.m. 
weekdays 

All other times 

All other months 



DELMARVA POWER & LIGHT COMPANY 

Schedule 10 
Page 2 of 2 

Monthly Re·tail Rates for Service at Primary V01tage Level 

A .. Customer Charge 

B .. Energy Charge 

Peak Period 
Off-peak Period 

C. Demand Charge 

Capacity 
Distribution 

Do Rating Periods 

Peak Period 

Off-peak Period 

Eo Season Designation 

$ 7 ,,39 per month 

3,.506~ per Kwh 
2 .. ZZ4¢ per Kwh 

$3.58 per peak period Kw 
$1.Q6 per maximum billing Kw 

Surmner Winter 

9 a.m .. to 11 pem. a a.m. to 
weekdays weekdays 

All other times All other 

10 pom 

times 

June, July, August, 
September 

All other months 
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1 
--' 
N 
--' 
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DELMARVA POWER & LIGHT COMPANY 

Marginal Cost of Capacity Recognizing Class Diversity of Demand 
Retail Level 

Residential Class 

MC per KW per month at generation 
level !! $1.8999 

Loss Factor from generation level 
to service level voltage 1 .. 1371"1 

MC at retail $2.1605 

!! Source: Schedule 11, page 2 .. 

General Service 
Primary 

$3.5056 

1 .. 06263 

$3 .. 7252 

General Service 
Secondary 

$2 .. 8483 

1 .. 13717 

$3.2390 

tUUl 
S» 0 
I.Q::T 

CD CD 
~ 

f-&~ 
f-& 

o CD 
I-h ...., 
fIJI-' 



MC at system level 1/ 

DELMARVA POWER & LIGHT COMPANY 

Marginal Cost of Capacity Recognizing Class Diversity of Demand 
Generation Level 

Residential Class 

$35,838,517 

General Service 
Primary 

$35,838,517 

General Service 
Secondary 

$35,838,517 
Ratio ~/ - 358,033KW/864,166RW 41.431% 283,962/864,166 32.860\ 160,504/864,166 18.573% 

Class cost responsibility 

Monthly billing RW 

~ Cost per RW per month 
N 

r;v Adjustment consistent with 
total costs of service and 
proposed rates 

Adjusted cost per RW per 
month 

1/ Source: Schedule 6, page 1 
~ Source: Schedule 6, page 4 

$lAt ,848,272 

(869,238) (9.7855) 8,505,928 

$1.7456 

1. 0884 

1.8999 

$11 w 776,414 

(373,635) (9.7855) 3,f)56,205 

$3.2209 

1.0884 

3.5056 

(259,926) (9.7855) 

$6,656,389 

2,543,506 

$2.6170 

1.0884 

2.8483 

tUt:n 
~ (1 

I..Q ::r 
(1) (1) 

0-
tv~ 

I-' o m 
i'1"l 
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A ... 

E .. 

C .. 

De 

E .. 

Fe 

Schedule 12 
Paqe '1 of 3 

DELMARVA POWER & LIGHT COMPANY 

Monthly Retail Rates for .Residential Class 
Recognizing Class Diversity of Demand 

Customer Charge 

Energy Charge 
Peak Period 
Off ..... peak Period 

Demand Charge 

Capacity 
Distribution 

Minimum Charge 

Rating Period:; 

Peak Periods 

Off-Peak Periods 

Season Designation 

$7~39"-per month 

J .. 695¢ per Kwh' 
2, .. j:4 4¢ -p'er' Kwh 

$2 .. 16 per peak perio.d Kw 
$1 .. -74 per -maximum billing Kw 

The customer charge 

Summer 

9 a.m.. to 11 ~ ... m. 
weekdays 

All other times 

June I July I August, 
Septembe.r 
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Wint-er'" 

8 a.m. to 10 p .. m. 
weekdays 

All other times 

All other months 



A. 

B .. 

C .. 

D .. 

E ... 

F .. 

~c.ned.u~e 12 
Page'2 of 3 

DELMARVA POWER & LIGHT COMPANY 

Mont.hly "Retai"lu 'Rates 'for General Class' Served at Secondary '" 
Voltage Level' Recognizing Class Diversity of Demand 

Customer Charge 

Energy Charge 

Peak Period 
Off .... peak Period 

Demand Charge 

Capacity 
Distribution 

Minimum Charge 

Rating Periods 

Peak Periods 

Off-Peak Periods 

Season Designation 

$7 .. :3 9 per month 

3-.695¢ per Kwh 
2 .. 344¢ per Kwh 

$ 3 .. 24 per peak period Kw 
$1.74 per maximum billing Kw 

The customer charge 

Summer 

9 a .. m .. to 11 p .. m .. 
weekdays 

All other times 

June, July, August, 
September 
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Winter 

8 a .. m. to 10 p .. m 
weekdays 

All other times 

All other months 



A .. 

Be 

COl 

D. 

E. 

Schedule 12 
Page 3 of3 

DELMARVA POWER & LIGHT COMPANY 

Monthly Retail Rates for General Service Class Served at 
Primary Volta~e Level Recognizing Class Diversity of Demand 

Customer Charge 

Energy Charge 

Peak Period 
Off .... peak Period 

Demand Charge 

Capacity 
Distribution 

Rating Periods 

Peak Period 

$7 .. 39 per month 

3 .. 506¢- per Kwh 
-2 .. 224¢ per Kwh 

$3.73 per peak period Kw 
$1 ~ 06 per maximum. billing Kw 

Summer Winter 

9 a .. m .. to 11 p .. m .. 8 a .. m .. tc 
weekdays weekdays 

Off-peak Period All other times All other 
-

10 p.m .. 

times 

Season Designation June, July, August, 
September 

All other months 

":'125 ... 





Schedule 13 

DELMARVA POWER & LIGHT COMPANY 

Revenue Verification from Application 
of Marginal Cost-Based Rates 

Function 

Bulk Power Supply 
Capacity 

Transmission, below 230 KV 

Distribution Primary 

Distribution Secondary 

Energy 

On Peak 

Total Energy 

Customer 

Special Assignment Revenue 

Total 

Billing 
Units 

15,524,148 Kw 

15,524,148 Kw 

14,805,139 Kw 

11,148,934 Kw 

2,205,356 Mwh 

2,467,009 

4,672,365 

275,524 Cust 

E/ 
Total costs of Service at DP&L Proposed Rates 

~I Source: Schedule 8, page 1. 

£/ Source: Schedule 6, page 1. 

£/ Source: Schedule 5, page 1 
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Rate 

2;1 
$2.5126 

£1 
.8536 

£I 
.9978 

~I 
.5303 

!:-I 
33 ... 31 mills 

2;1 
21.13 

EI 
7.3905 

Revenue 
($OOO's) 

39,006 

13,251 

14,773 

5,912 

73,460 

52,128 

125,588 

24,435 

2,291 

$225,256 

$225,170 





DELMARVA POWER & LIGHT 

Major Class Revenue Requirements at Marginal 
Cost Based Time-of-Use Rates When Diversity 

Benefits are Shared 

General Service 
Residential Class Secondar~ 

Billing Billing 
Function Rate Units Revenue Units Revenue 

Customer Charges $7 .. 39 ,1,867,176 $ 13,789,431 1,331,628 $ 9,885,011 

Demand Charge 

Capacity $3 .. 83 1,479,909 28,648,051 2,236,101 8,566,565 
Distribution $1 .. 74 7,479,909 13,015,042 2,236,101 3,891,860 

Energy 

~Peak Period 36.95 mills 619,063 Mwh 22,874,318 386,369 14,276,335 
I\) 
-....lOff-peak Period 23 .. 44 mills 635,195 Mwh 14,888,911 314,431 1,370,403 
• 

Total Revenue at Marginal 
Cost-Based Rates $93,224,873 $43,990,234 

Total Revenue Responsibility $41,707,033 

General Service 

Rate 

$1.39 

$3 .. 58 
$1.06 

35.06 m.il1s 
22 .. 24 mills 

Primarl!: 
Billing 
Units Revenue 

29,196 $ 220,192 

3,440,109 
3,440,709 

191,631 
136,215 

12,311,138 
3,641,152 

21,964,943 
16,374,756 

$60,524,781 

$68,411,013 

00 
o 
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~ 
m 
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Function Rate 

Customer Charges $7 .. 39 

Demand Charge 

Capacity $) .. 13 
Distribution .. 74 

Energy 

~ Peak Period 36 .. 95 m 
N 23 .. 44 m ~ Off-peak Period 
I 

Total Revenue Requirement at 
Marginal Cost-Based Rates 

Proposed Revenue Responsibility 

DELMARVA POWER & LIGHT 

Major Class Revenue Requirements at Marginal 
Cost Based Time-of-Use Rates When Diversity 

Benefits are Retained Within Class 

General Service 
Residential Class Secondarx 

Billing Billing 
Units Revenue Rate Units Revenue 

1,867,176 $13,798,431 $7 .. 39 1,337,628 $ 9,885,071 

7,479,909 23,412,115 $4 .. 21 2,236,701 9,416,511 
7,479,909 13,015,042 1 .. 74 2,236,701 3,891,860 

619,,063 22,874,378 36 .. 95 m 386,,369 14,276,335 
635,195 14,888,971 23 .. 44 m 314,437 7,370,403 

$87,988,937 $44,840,180 

$86,433,766 $41,807,033 

General Service 
PrimarJl 

Billing 
Rate Units 

$7 .. 39 29,796 

$4 .. 63 3,440,709 
$1 .. 06 3,440,709 

35 .. 06 m 797,631 
22 .. 24 m 736,275 

Revenue 

$ 220,192 

15,930,483 
3,647,152 

27,964,943 
16,374,756 

$64,137,526 

$68,411,013 

(I) 
o ::r 
(i) 

~ 
j-4 
m 
I-' 
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Results of Interviews with 
Delaware Officials on Time-Of-Use Pricing 
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Results of Interviews on Time-of-Use Pricing 

Time-of-use pricing of electric power in Delaware would 

involve a major break with traditional electric utility pricing 

structurese Although time-of-use electricity pricing has not 

been used previously in Delaware, it has been instituted in 

various other states in recent years, first on an experimental 

basis and then operationallYe In addition, time-of-use rates 

have been operative in several European countries for many 

years. Experience in the u.s. and abroad has shown that time­

of-use pricing of electric power improves the cost reflectiveness 

of utility tariffs and provides consumers with price incentives 

designed to achieve improved economies in the electric power 

industry together with optimal levels of energy conservation. 

The time-of-use rates computed in this study are reflective 

of the Delaware Power & Light Company's costs of production. 

If consumers are required to face these price signals, then they 

will make consumption decisions by comparing the value they 

place on an extra kilowatt hour of electric energy with the 

true cost of supplying of that energy. If this is done, it will 

lead to efficient allocation of available resources. By con­

trast, traditional rates without time-of-use differentials 

often structure prices so as to induce overconsumption 

of high cost on-peak power and underconsumption of low cost 

off-peak power. Time-of-use pricing would rectify this dis-
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tortion and would properly encourage rational economic choices 

while, at the same time, providing for a fairer distribution 

of electric utility costs. 

In addition to encouraging greater economic efficiency in 

the allocation and use of limited resources and improved in­

centives for conservation, an important by-product of the ef­

ficiency of a time-of-use rate structure is fairness. Under 

traditional, nontime-variant rates, part of the cost of serving 

relatively heavy peak users is imposed on the rest of the system. 

Thus, some consumers subsidize others. With cost-reflective 

time-of-use pricing, each consumer will pay according to the 

cost burden he imposes on the electric utility system. He will 

neither subsidize others nor be subsidized himself. 

Pricing power by time-of-use is unquestionably one of the 

most significant proposed reforms in the regulation of electric 

utilities. The implementation of time-of-use electric rates 

depends, in turn, on the perceptions of utility regulators and 

other public decision-makers both as to the logic of the concep­

tual arguments favoring such reform and as to any possible 

practical problems associated with implementation. Thus, the 

views of these decision-makers are of great interest. 

Task one of this project was to ascertain the attitudes 

and perceptions of state officials and others who have signifi­

cant input into the regulatory process in Delaware. This infor­

mation is useful for public policy debate in that it identifies 

areas of consensus and disagreement. In addition, it helps to 
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highlight areas of misunde!standing that must be addressed. 

Only as perceptions of possible problems are identified, can 

these problems be systematically examinedo 

The Survey Instrument 

Delaware officials were interviewed to determine their atti­

tudes on the general subj~ct of rate design, Delmarva Power & 

Light's current rate structure, and the advantages and disadvan­

tages of time-of-use rateso The interviews were quite informal, 

and the subjects were given an opportunity to discuss the issues 

as fully as they· desired, to digress, to expand on, or to avoid 

the question. A survey instrument was designed and used for 

the convenience of the interviewer to make sure the same ques­

tions and subject areas were covered in each interview. This 

also has the advantage of facilitating comparison among the 

subjects interviewed. Many of the survey questions were delib­

erately openended, both to encourage full expression on the 

part of the interviewees and to avoid leading them to pre-estab­

lished conclusions. 

On August 2, 1978, interviews were conducted in Wilmington, 

Delaware. While personal interviews are preferred, since they 

tend to elicit the clearest and least inhibited responses, that 

was not always possiblee Because of travel, work, and hearing 

schedules, the Commission members were unable to attend the 

August 2 interviews, and they (along with citizen intervenor, 

Victor Singer) were interviewed by telephone. One commissioner 
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could not be interviewed over the phone but submitted written 

responses to the questionnaire8 

A copy of the questionnaire is presented below. 

RATE DESIGN QUESTIONNAIRE 

1. What social objective or considerations should be reflected 
in the design of electric power rate structures? 

2. With respect to the effects of electric power rate structures, 
indicate what you feel ought to be the priority of each of 
the following indicated below: 

a. Equity or fairness - Should one or more classes of 
customers "subsidize" another? Should higher income 
customers subsidize lower income customers? Large 
customers subsidize smaller customers? 

bo Economic development - Are you concerned about rate 
structure impacts on employment opportunities? Indus­
trial growth? 

Co Load flattening - Is it important to design rates which 
would encourage the reduction of peak usage? 

d. Energy conservation - Should reducing total energy 
usage be an important goal? 

e. Environmental - Are there any considerations or con­
cerns regarding environmental quality in the design 
of rates? 

fo Other - Do you have in mind any other social goal which 
can be affected by rate design? 

3. What is your general assessment of DP&L's current rate 
structure? (Summarize if subject is unfamiliar with it). 

4. How well do they ref ct the pr ities discussed earlier? 
What specific problems are there? 

5. Should special discounts be given for specific usage, like 
electric space and water heating? Why? 
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6. As a general proposition, do you believe that electricity 
rate structures should be based upon the costs of providing 
services? 

Many rate design experts are proposing seasonal and time-of­
day rates. The costs of producing electricity vary accord­
ing to when electricity is used0 During periods of very 
high demand, the cost of generating additional energy is 
very high since it must be generated by the least efficient 
plant (i.e., a peaking unit)m Since casts vary by time-of­
use, prices should vary by time-of-use. 

7. How would such a rate structure reflect the priorities or 
objectives discussed earlier? 

8. On balance, do you think such a rate structure is prefer­
able to DP&L's current rate structure? 

9. What do you perceive to be possible problems or objections 
to time-of-day pricing? 

10. Time-of-day pricing requires additional metering. Would 
you expect the flattening induced by time-of-day metering 
to be worth the cost of this additional metering? 

11. Which of the following would be your policy recommendation 
on seasonal and time-af-day rates? 

a. I am against it. 

b. I favor seasonal but oppose time-of-day pricing. 

c. It deserves further study, but no policy actions should 
be taken until its impacts are fully analyzed. 

d. It is appropriate for certain customer classes (indicate) 
but not others. 

e. It should be implemented on a voluntary basis. 

fo It should be implemented on an experimental basis. 

120 Any additional comments on rate design issues? 
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Survey Responses 

An attempt was made to obtain viewpoints from those individ­

uals and institutions that directly or indirectly have influenced 

rate design issues in Delaware. Those interviewed represent a 

fairly diverse cross-section of viewpoints in the State. The 

subjects included Governor DuPont, the five commissioners, citizen 

intervenor Victor Singer, Gordon Smith of Associated Utilities 

Services (consultants to the Commission), Kenneth Jones of Del­

marva Power & Light, and Mr. Ernest Thorn of the Governor's Re­

source Management Commission. Their responses to the question­

naire are summarized below. 

Governor DuPont 

Governor DuPont feels that rate reform can and should 

be concerned with both the problems of fair cost allocation, 

energy conservation, and load flattening. He indicated that 

the State's economic well-being and environmental protection 

were also proper rate design concerns. He questioned whether 

Delmarva's current rate structure reflects these concerns 

adequately, while desiring the development and availability 

of better factual evidence, he appeared to expect that 

time-of-use rates would be a major improvement. The Governor 

clearly supported the concept that electric rates should be 

cost based. He recognized that because time-oi-use rates 

would bring about changes in cost allocation, there would 

probably be some political resistance by those interests 
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that are now being subsidized under conventional rates. 

The Governor expressed optimism about the potential for 

load flattening and the eventual economies and cost 

reductions that time-of-use rates can achieveti While 

favoring the development of further factual information, 

Governor DuPont evidently supports expeditious efforts 

toward rate reform, and unless subsequent evidence con­

tradicts the apparent desirability of time-of-use rates, 

he favors the near term implementation of such rates in 

Delaware, at least on an experimental basis. 

The Delaware Commission 

All five members of the Commission were interviewed, four 

by telephone and one by submitting written responses. They 

seemed to agree generally that energy conservation and load 

flattening are important rate structure related issues. 

Other less frequently mentioned priorities included environ­

mental quality, economic development, and subsidizing the 

poor. The commissioners expressed considerable diversity of 

views in their evaluation of Delmarva's current rate struc­

ture, with two commissioners being critical, two being 

quite favorable, and one refusing comment. There was some 

reservation, but they generally approved of Delmarva's 

current discounts for electric space and water heat. 
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Despite a degree of approval on the part of the commis­

sioners for Delmarva's current rate structure (including 

special discounts), the commissioners unanimously approved 

of the concept of cost-based rates@ In several cases, the 

commissioners indicated that they found the general idea of 

pricing by time-of-use appealing, but they wanted to give 

the matter more study. Although cost-based rates were ap­

pealing to the commissioners, there was considerable doubt 

as to whether time-of-use rate reforms would constitute an 

improvement over the prevailing rate structure. The prob­

lems that the commissioners envisioned with the time-of-use 

rates included metering costs, rate structure complexity, 

impacts on particular customer groups (especially farmers 

and the poor), and the difficulty of adjusting to changes. 

Only one commissioner expressed confidence that time-of-use 

rates would produce a substantial amount of load flattening. 

Despite these widespread misgivings, all five commissioners 

seemed interested in time-of-use rates on an experimental 

study basis. 

Citizen Intervenor 

Mre Victor Singer has been an enthusiastic advocate of 

time-of-use, marginal cost rates for several years as 

a citizen intervenor in Delaware electric utility rate 

caseSe He favors such rates, because he believes that 

-1 



they are efficient and fair. Rate design, according to 

Singer, should not be a discretionary tool to accomplish 

political or social goals& Rates should reflect costs. 

Singer believes that cost based rates will, by their very 

nature, serve to achieve results consistent with reasonable 

social objectives. The objectives themselves, according 

to Mr. Singer, need not be used as explicit rate design 

criteria. 

Mr. Singer was very critical of DP&L's current rate 

structure. To him, that structure is archaic and self­

serving. He believes that time-of-use rates would be 

vastly superior, although he expects that not all customers 

will initially benefit, and there will be a period of adjust­

ment. Mr. Singer recommends that time-of-use pricing be 

accompanied by an effective educational campaign to ease 

the adjustment. He expressed confidence that time-af-use 

rates will ultimately produce enough load flattening to pay 

for the costs of implementation. Mr. Singer, therefore, 

favors immediate, systemwide, mandatory time-of-use rate 

implementationo Mr. Singer characterized his own present 

electricity consumption pattern as essentially wasteful, 

and he expressed an expectation that implementation of 

time-of-use rates would, at least. in the shortrun, increase 

his own electric bills. 
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Staff Consultant 

Gordon Smith of AUS (Associated Utilities Services), 

consultants to the Commission staff, was also interviewed. 

He expressed a mixed but generally favorable attitude toward 

the concept of time-of-use rates, recognizing that there is 

room for improvement over the current rate structure of DP&L. 

However, his preferred concept of time-of-use rates does not 

necessarily embrace the economic principles of marginal cost 

pricing and, other than opposing water and space heat dis­

counts, he is not extremely critical of DP&L's rates. Mr. 

Smith's misgivings about time-of-use rates included doubts 

as to whether load flattening benefits would outweigh costs 

of implementation. Because of implementation costs, Mr. 

Smith felt that time-of-use rates would be more appropriate 

for some customers than others. 

Delmarva Power and Light 

Mr. Kenne~h Jones represented the Company at the inter­

view session. His responses were similar to Mr. Smith's. 

Mr. Jones expressed support for the concept of cost based 

pricing, and he expressed an apparently open and favorable 

attitude toward rate structure reform -- even Delmarva's. 

Mr. Jones foresees certain problems with time-of-use rates, 

including the cost of implementation, impacts on Company 

revenue, and customer acceptance@ He also feels that partial 
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implementation of time-of-use rates might be desirable, 

at least for those customers for whom load shifting might 

be feasible. Mr. Jones expressed some dissatisfaction 

with the continuous debate and study of rate reform that 

has been characteristic in the industry in recent years, 

and appeared to believe that some reform is appropriate, 

and we should "get on with it .. iI 

Governor's Resource Management Commission 

Mr .. Ernest Thorn, the Commission Chairman, believes 

that the central focus of rate reform should be load manage­

ment and energy conservation. In contrast to the view 

conveyed by Mr. Jones -- that Delmarva would like to "get 

on" with the implementation of rate reform -- Mr. Thorn 

felt that Delmarva has been "foot dragging .. " In that regard, 

he feels Delmarva's current rates are clearly inefficient, 

and rates based on time-variant costs would be an enormous 

improvement. He does not foresee any major problems with 

time-of-use rates (other than complexity) and, like Mrs 

Singer, he strongly believes that the load flattening bene­

fits would exceed implementation costs. Mr. Thorn favors 

experimental implementation and, pending evidence to the 

contrary, would then favor permanent, systemwide, im­

plementation. Consistent with his interest in energy 

conservation, he favors long-run incremental pricing. 
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Summary and Conclusions 

These interviews produced a broad based consensus of 

opinion: everyone favors in some degree some sort of positive 

policy action on rate reforma There is, however, some disagree­

ment as to what that policy action ought to be, although load 

flattening, conservation, and cost relatedness were generally 

recognized as conceptually attractive rate design objectives. 

On a practical level, there was widespread disagreement about 

what sort of problems would accompany time-of-use rate implementa­

tion and how serious those problems would be. There was substan­

tial concern as to whether the benefits of time-of-use rates 

would exceed implementation costs. Some were concerned about 

impacts of rate reform on certain consumer groups and would even 

go as far as to exempt them from new rate design approaches. 

Most recognized that there would be an adjustment period related 

to rate comprehension, persistence of consumption habits, and 

the long-term nature of expected economies. A common recom­

mendation was that if time-of-use rates are implemented, it 

would be important to accompany them with an education program 

so as to minimize consumer adjustment difficultiesQ 

In summary, it was the interviewer's perception that 

the Governor, Mrs Singer, Mr. Thorn, and the Chairman of the 

Commission, unless they are shown evidence that it doesnit 
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work, support the implementation of time-of-use rates. The 

other individuals interviewed find the concept appealing but 

are more wary of it in practice. No one was wholly resistant 

to rate reform nor rejected the concept of time-of-use rates 

as a valid consideration in the State of Delaware. 
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