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FOREWORD

The National Regulatory Research Institute (NRRI) was
established at the Ohio State University in 1977 by the
National Association of Regulatory Utility Commissioners
to provide state regulatory commissions with technical assis-—
tance and timely, high level policy research on regulatory
issues.

This report is one of a series of publications resulting
from on-site technical assistance projects supported by the
U. S. Department of Energy (DOE) and directed by the NRRI.
The purpose of these technical assistance projects is to
provide in-depth studies in specific areas of utility regu-
lation as requested by various state regulatory agencies.

A concern of the DOE is for the prudent management and con-
servation of our national energy resources. Accordingly, it
is believed that assistance should be provided to state regu-
latory agencies in husbanding the energy resources within
their state boundaries. Funding availability has limited
these efforts such that not all state agencies requesting
assistance could be served at first. One criterion for
selecting a particular state assistance project was the
potential for that project to possibly provide guidance to
other regulatory agencies with similar or related problems.
It is with that thought in mind that the results of several
of the individual state technical assistance projects are

being published and made available to others.
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Introduction

As part of its economic regulatory responsibilities, the
Public Service Commission (PSC) of Maryland faces the
task of developing a regulatory policy aimed at stemming
rising electricity prices. The most effective means of
halting such price rises is to increase the efficiency
of the production and consumption of electricity.
Consequently, the Maryland PSC is investigating pricing
policy changes and load management options that could
lead to an increase in production and consumption
efficiency.

In this effort, the PSC issued an order requiring all
utilities with gross annual revenues exceeding
$25,000,000 to file a report, on or before January 1,
1978, containing the following:*

1. Cost studies and rate structures based on marginal
costs

2. Plans for implementing time-of-day (TOD) rates on
a voluntary basis for all residential customers and on
a mandatory basis for all large commercial and indus-
trial customers

3. Plans for undertaking load research studies of 200
large residential customers as a basis for developing
TOD rates

4., Feasibility studies of applying end-use tariffs for
air conditioners to large residential customers,
office buildings, and shopping centers

5. Current and proposed seasonal rate differentials

6. Feasibility studies of offering off-peak discounts
to large commercial and industrial customers

7. Current and proposed load management activities
designed to reduce future generating capacity
requirements.

* Maryland, PSC, Case No. 6808, Order No. 62568, "Inves-
tigation of Electric Utility Rate Structures."
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To assist the Maryland PSC in analyzing the utilities'
responses to Order No. 62568 and selecting appropriate
pricing policies and load management programs, the
National Regulatory Research Institute (NRRI) retained
Resource Planning Associates, Inc. (RPA).* In this
effort, RPA first evaluated the various pricing options
(Items 1, 2, 4, 5, and 6 listed above), the load research
program (Item 3), and the load management activities
(Item 7) addressed in Order No. 62568 to determine their
effectiveness in meeting the PSC's goal of increased
efficiency. We then recommended a broad pricing

and load management program to the PSC. This broad
program provides the necessary framework for issuing
more specific directives to the utilities. Finally,

we evaluated the utilities' responses to the items given
in Order No. 62568 and made specific recommendations
regarding the utilities' existing and proposed pricing
and load management programs.

On the basis of our assessment of various time-of-use

(TOU) rates, end-use tariffs, load research programs,

and load management options, we recommend that the PSC
adopt a broad pricing and load management program that
requires the utilities operating in Maryland to:

1. Develop and implement rates that reflect the
time-related cost differences of providing electric
service (i.e., TOU rates). However, because certain
forms of TOU rates are more effective than others in
terms of increasing efficiency, we recommend that the
PSC direct the utilities to institute the following
rate hierarchy:

- Implement TOD rates for all customers who either
already have the required TOU metering (e.g.,
magnetic tape meters) or are willing to pay the
additional costs of such metering.

- Qffer seasonal rates to those customer groups for
whom TOD rates are not currently practical because
of insufficient metering.

* In this study, we analyzed the responses of two
utilities: Baltimore Gas and Electric Company (BG&E)

and Delmarva Power & Light Company of Maryland (Delmarva).
In total, five utilities responded to the PSC's order.
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- Continue to offer implicit off-peak discounts
(i.e., billing demand is less than measured demand
during off-peak periods) to customers with the
required metering (e.g., magnetic tape meters) and
offer such discounts to smaller customers willing to
pay the additional costs of metering. However,
off-peak discounts should only be offered where
seasonal rates are used.

2. Eliminate end-use tariffs for air conditioners
from further consideration, as the potential benefits
of such tariffs (e.g., reduced consumption and demands
during the summer peak period) can be achieved as
effectively and at less cost by the use of TOU rates
(e.g., seasonal rate differentials).

3. Base TOD and seasonal rates on accounting costs
rather than on marginal costs to facilitate immediate
implementation. Although RPA supports rates based on
marginal costs (because marginal costs more accurately
reflect the true costs of providing the service and
the value the consumer places on that service), we
recognize that to develop and implement such rates
will require considerable additional study and time.
Therefore, in the short term, we support the develop-
ment of rates based on accounting costs. However,

the PSC should encourage the utilities to submit
cost-of-service studies based on marginal costs in
anticipation of future changes in rate-making practices.

4., Collect load research data for use in future,

more comprehensive pricing and load management
programs.

5. Undertake inexpensive indirect load management
programs (e.g., encourage residential customers to
install insulation). At the same time, the utilities
should evaluate the feasibility of implementing

more expensive indirect and direct load management

programs (e.g., enerdy-storage and direct load control
systems).

Our utility-specific recommendations regarding TOU
pricing, end-use tariffs, marginal cost studies, TOU
experiments (load research), and load management activi-
ties are detailed in each chapter. The adequacy of the
utilities' responses varied by utility and by item.
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Generally, both utilities could improve their existing
and planned programs in the areas addressed in Order No.
62568. However, before the PSC requires the utilities
to undertake specific actions regarding their individual
programs, it should adopt a broad pricing and load
management program, either the program described above
or some alternative. Specific PSC requests and direc-—
tives issued to the utilities can then focus on concrete
actions that meet the efficiency goals of the PSC's
broader program.

We present our evaluations and recommendations in seven
chapters, corresponding to the seven items comprising
Order No. 62568. We have reordered these items, first
discussing those related to pricing, then those related
to load research and load management:

Chapter 1: Time-of-Day Rates

Chapter 2: Seasonal Electric Rates

Chapter 3: Off-Peak Discounts

Chapter 4: Air-Conditioning End-Use Tariffs
Chapter 5: Marginal-Cost-Based Pricing
Chapter 6: Time-of-Day Usage Experiments
Chapter 7: Load Management Programs.




TIME-OF-DAY
RATES

s

As part of its investigation of electricity rate options,
the Maryland PSC ordered "that each electricity company,
with gross annual revenues exceeding $25,000,000, shall
file plans with the Commission, on or before January 1,
1978, which provide for time-of-day price differentials
and time-of-~day metering on a voluntary basis for all
residential customers, and on a mandatory basis for all
large commercial and industrial customers.”*

TOD rates reflect the different costs of providing
electricity during different times of the day, and, as
such, they are a form of TOU pricing.** TOU metering

(e.g., magnetic tape metering) is required to implement
TOD rates.

RPA recommends that the PSC direct the utilities in
Maryland to implement mandatory TOD rates for all
customers with TOU metering and to offer voluntary,
optional, TOD rates to all customers willing to pay the
additional metering costs. TOD rates may be based

on either marginal or accounting costs.T

In the following sections, we describe the requirements
for establishing a TOD pricing program and present our
evaluations of the utilities' responses to the PSC order.

* Maryland PSC, Case No. 6808, Order No. 62568, p. 3,

** Por a discussion of other forms of TOU pricing (i.e.,
seasonal rates and off-peak discounts), see Chapters 2
and 3 of this report.

t To expedite implementation, we suggest that TOD rates
be based on accounting costs at this time. As knowledge
on marginal-cost-based rates increases and the utilities
complete further studies, TOD rates should be adjusted
to reflect marginal costs more fully.
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REQUIREMENTS FOR ESTABLISHING
A TOD PRICING PROGRAM

TOD pricing is a means of promoting the efficient con-
sumption and production of electric energy. Because
the costs of producing electricity during peak periods
exceed the costs during off-peak periods, the prices
charged for consumption during peak periods should be
higher than those charged for consumption during off-peak
periods. When peak and off-peak prices are the same,
consumers are encouraged to use too much electricity
during peak periods and too little during off-peak per-
iods. In this manner, consumption inefficiency is
promoted, resulting in production inefficiency, because
the generation capacity added to meet increases in
demand is not used during much of the vyear.

If consumers respond to TOD price differentials by either
shifting loads to, or creating new loads in, off-peak
periods, both producers and consumers of electricity

will benefit. Benefits to producers include reductions
in production costs and potential reductions in future
requirements for generation capacity:; benefits to con-
sumers include reductions in electricity bills for
consumers whose use occurs primarily during off-peak
periods and a slowing in the growth of electricity prices
to all consumers because of a reduction in future genera-
tion capacity requirements.

Because these potential benefits will be reduced by the
additional metering, billing, and administrative costs
associated with the implementation of TOD pricing, it is
necessary to determine if the benefits would exceed costs
before requiring TOD rates for a particular customer
group. The greatest costs associated with TOD rates are
the costs of the relatively sophisticated and expensive
metering.

For customer groups not requiring the installation of
additional metering, costs of implementing TOD rates are
minimal; mandatory TOD rates should be provided for
those groups. 1In general, these groups consist of large
industrial and commercial customers with magnetic tape
recording meters. To facilitate the implementation

of mandatory TOD rates for customers who already have
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TOU metering (e.g., BG&E's Schedule T customers and
Delmarva's customers billed under the company's proposed
Rate GS-P), the PSC should require the utilities to
design TOD rates such that the same level of revenue
would be collected from this group of customers under
either TOD or non-TOD rates.* This requirement should
ease the industrial customers' concerns that TOD rates
will be used to shift part of the residential revenue
burden to the industrial customer group.

For customers requiring additional metering (residential
and small general service customers), the costs and
benefits of TOD rates must be examined more closely.

One means of assessing the costs and benefits is to
offer TOD rates on a voluntary basis to any customer
willing to pay the additional metering costs. Offering
voluntary TOD rates enables a utility to gain experience
in handling unconventional rate forms and to collect
information on the usage patterns of customers for whom
TOD rates are cost effective (i.e., customers for whom
the benefits exceed the additional metering costs).

TOD rates offered on an optional basis also enable a
utility to avoid the problems associated with implement-
ing mandatory TOD rates for all customer groups. Such
problems include the purchase and installation of new
meters and complex revisions in computer billing pro-
grams. Most importantly, optional TOD rates allow
utilities to learn about the potential effects of TOD
rates without forcing sudden changes in life-styles or
monthly electricity bills.

If voluntary TOD rates are offered, they will be most
attractive to customers who can reduce their annual
electricity costs with little or no alteration in their
consumption patterns (i.e., customers whose greatest
consumption already occurs during the off-peak hours).
Consequently, adoption of TOD rates by these customers
will not affect the utility's peak load. Therefore,
the voluntary approach to TOD pricing should only be

considered a first phase in the implementation of TOD
rates.

* This assumes that the existing allocation of revenue

requirements to customer groups is appropriate.
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The voluntary approach to TOD pricing will lead to
customer adoption of TOD rates over time. Because a
utility's revenues may decrease by offering voluntary
TOD rates, the utility may increase non-TOD rates in
order to earn the level of return allowed by the PSC.
For example, assume mandatory TOD and conventional
non-TOD rates for large commercial and industrial
customers generated the same level of revenue. In this
situation, offering optional TOD rates to residential
customers could reduce the utility's revenues without
reducing the cost of producing electricity. . If the

PSC allowed a utility to raise residential non-TOD rates
to recover this revenue deficiency, more customers would
find they could reduce their annual electricity bills by
selecting the optional TOD rates. This process would
continue until an eguilibrium was reached, i.e., all
customers who could achieve a reduction in their annual
electricity bills by selecting TOD rates will have done
so. Thus, a gradual implementation of TOD rates on an
optional, voluntary basis could achieve the same result
as a mandatory implementation plan without forcing
sudden changes in life-styles.

Once a plan for implementing TOD pricing has been
developed, it is necessary to design the specific TOD
rates for selected customer groups. In general, the
steps required to develop TOD rates are:

@ Select a cost methodology
@ Select a test period
@ Select rating periods

& Estimate demand-, energy-, and customer-related
costs

@ Allocate costs to rating periods
@ Allocate costs to customer groups

e Develop unit costs,

Each step is described in the following subsections.
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Select a Cost Methodology

Either of two types of cost methodologies may be used:
those based on marginal costs, or those based on account-
ing costs.* The PSC did not specify which type the
ntilities should use to develop mandatory and voluntary
TOD rates. Although the marginal cost methodology is

the subject of Chapter 5 of this report, we discuss both
marginal and accounting cost methodologies in this
chapter.

The accounting cost methodology is an extension of
conventional fully allocated cost methodologies used by
utilities and regulatory bodies.** 1In addition to
assigning costs by function (e.g., generation, transmis-
sion, and distribution) and classifying costs within
each function (e.g., demand, energy, and customer), the
TOD accounting cost methodology requires selecting
rating periods and allocating costs to rating periods
and customer groups.

Although there is no universally accepted method for
developing TOD rates using either marginal or accounting
costs, utility ratemakers generally prefer basing TOD
rates on accounting costs, rather than on marginal costs.
The primary reasons given for this preference are excess
revenue problems associated with marginal cost rates and
unresolved issues regarding how to measure marginal
costs. However, there are also unresolved issues
concerning accounting cost methodologieseT For example,
there are no universally accepted methods for allocating
distribution costs and developing factors for allocating
powey supply costs.

* Several variations of the marginal and accounting

cost methodologies are described in Rate Design and Load

Control: Issues and Directions, Electric Power Research
Institute, November 1977.

** For descriptions and analyses of these methodologies,
see J.J. Doran et al., Electric Utility Cost Allocation
Manual, National Association of Regulatory Utility
Commissioners, Washington, D.C. 1973. '

t Electric Power Research Institute, November 1977,
p. 15.
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Select a Test Period

After selecting a cost methodology, the utility must
select a test period for determining the costs to be
allocated to rating periods and customer groups and
the revenue required to produce an allowed rate of
return.

To reflect conditions expected to exist during the
period when TOD rates are in effect, a future test vyear
should be used when developing either accounting- or
marginal-cost-based rates. If accounting costs are used
to develop TOD rates, both cost allocations and revenue
requirements should be determined. Because marginal
costs are estimated for a specific point in the future,
in this case, the test period is used to establish the
revenue requirement to be recovered by the rate and the
billing determinants (i.e., number of bills, kilowatt-
hour [kWh] sales, and kilowatt [kW] demands) used to set
the rates.

Select Rating Periods

Selecting rating periods (i.e., time periods during
which different electricity rates are in effect) is a
critical step when developing time-related rates. A
basic assumption underlying TOU rates is that the cost
of providing electric service varies hourly, daily, and
seasonally. For example, the cost of providing electric
service is generally higher during daylight or early
evening hours, on weekdays, and during the season with
the higher peak. Thus, the rating periods selected
should correspond to the time-related cost differences
of providing electric service.

The number and length of rating periods are constrained
by several factors. First, meters capable of measuring
consumption during selected rating periods must be
available at a reasonable cost. Second, the number of
rating periods should be kept to a minimum to enable
customers to understand and react to the TOD pricing
structure. Third, the length of a peak rating period
should be long enough to prevent new peaks from occurring
during the hours immediately preceding and following the
period, yet short enough to enable customers to respond
to TOD rates by shifting usage to off-peak periods.
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In spite of these constraints, several methods are
available for selecting rating periods.* However,
regulators and utilities have not yet identified a
single method as being demonstrably superior to other
methods.** RPA believes a reasonable method for select-
ing rating periods is statistical analysis of monthly,
daily, and hourly load data and hourly production cost
data. Analysis of variance (ANOVA) tests can be used to
group months, days, and hours into rating periods
exhibiting statistically similar load and production
cost characteristics.? The ANOVA tests are designed
such that the variances in monthly, seasonal, and hourly
loads and hourly production costs within a rating period
are minimized and the variances between rating periods
are maximized.

Estimate Demand-, Energy-,
and Customer—-Related Costs

After rating periods are selected, demand-, energy-,

and customer-related costs must be estimated. Demand-
related costs are the costs of generation capacity and
transmission equipment required to meet electric loads.
Energy-related costs are the fuel and other variable
costs incurred in kWh production. Customer-related
costs include distribution costs incurred in meeting
minimum customer loads and general expenses, such as the
costs of reading meters and billing customers.

When accounting costs are used to develop TOD rates,
demand~, energy-, and customer-related costs are esti-
mated using traditional cost-of-service techniques,

as described in the cost allocation manual published by

* Electric Power Research Inétitute, November 1977,
pp. 27-29, 49-50.

** Electric Power Research Institute, November 1877,
p. 50.

t For a description of Long Island Lighting Company's
use of this method, see Richard W. Bossert, "Defining
Time~of~Use Periods for Electric Rates," Public Utilities
Fortnightly, Vol. 99, No. 7 (March 31, 1977): pp. 19-24.
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the National Association of Regulatory Utility Commis-
sioners.* These technigques require grouping all costs

by function (i.e., generation, transmission, and distri-
bution) and, within each function, classifying costs as
demand-, energy-, and customer-related costs (see Exhibit
1.a). Some proponents of the use of accounting costs
advocate the further disaggregation of demand-related
generation costs into baseload, intermediate, and peaking
capacity categories.**

When marginal costs are used to develop TOD rates, it is
necessary to estimate marginal energy, generating
capacity, transmission, and distribution costs. Marginal
energy costs are the incremental fuel and operation and
maintenance expenses associated with meeting increases
in demand. Marginal generating capacity costs are
equivalent to the cost of the least expensive generating
unit added to meet an increment in demand during peak
periods.?T Marginal transmission costs are the incremen-
tal costs per kW of system peak demand resulting from

an optimal expansion of the transmission system to meet
load growth and the system's reliability criteria.
Marginal distribution costs include demand and customer
components and may include some energy-related costs
when excess distribution capacity is installed to reduce
energy losses and to minimize future replacement costs.

Allocate Costs to
Rating Periods

After demand-, energy-, and customer-related costs have
been estimated, the demand and energy costs are allo-
cated to rating periods. Customer costs derived from
accounting data are allocated directly to appropriate

customer groups and not to rating periods (see the next
subsection).

* J.J., Doran et al., 1973,

** FElectric Power Research Institute, November 1977,
p. 29.

t The size and type of unit added depends on such
factors as the length of the peak period and the economic
costs of alternative types of capacity. The marginal
unit added will not always be a peaking turbine.
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Marginal customer costs are not allocated to rating
periods or customer groups. Instead, the long-term unit
cost of serving a customer at different voltage levels

is estimated and multiplied by the economic carrying
charge to derive an annual unit cost. This unit customer
cost is then adjusted to include other customer-related
expenses (e.g., sales, administrative and general,
customer accounts, and plant-related operation and
maintenance expenses) and a revenue requirement for
working capital. (These expenses and the revenue require-
ment vary by customer group.) Thus, the annual marginal
unit cost for each customer group is estimated indepen-
dently instead of estimating aggregate customer costs
that must then be allocated to customer groups.

The three principal methods used to allocate demand
costs to rating periods are: the loss of load proba-
bility (LOLP) method; the base—-intermediate-peak (BIP)
method; and the peak responsibility method.

In the LOLP method, demand-related costs for generation,
transmission, and distribution are allocated to rating
periods using capacity cost allocation factors. These
factors are derived by dividing the rating period LOLP
(i.e., the probability that demand exceeds a utility's
capability to meet that demand) by the annual LOLP. The
capacity cost allocation factors are divided by the
ratio of the seasonal average peak demand to the system
peak demand and then multiplied by the demand-related
capacity costs per kW of system peak demand adjusted for
losses. The resulting number is an estimate of the
marginal demand-related unit cost (in dollars per kW) of
generation, transmission, and distribution capacity for
each seasonal rating period and each voltage delivery
level.*

The BIP method of allocating demand-related generation
costs to rating periods requires separating capacity
into baseload, intermediate (e.g., cycling), and peaking
units. For example, assume three rating periods were

* For a complete description of the LOLP capacity cost
allocation method, see National Economic Research
Associates, Inc., How to Quantify Marginal Costs:

Topic 4, prepared for the Electric Utility Rate Design
Study, March 10, 1977, pp. 124-129,
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selected: a peak period, an intermediate or secondary
period, and an off-peak period. In the BIP method,
one—-third of all baseload capacity costs would be
allocated to each rating period, the intermediate
capacity costs would be allocated equally to the peak
and intermediate periods, and all peaking capacity costs
would be allocated to the peak period.

In the peak responsibility method, capacity costs are
allocated to rating periods according to coincident or
noncoincident peak demands or to the probability that
the system load during each rating period will exceed a
specified level. This latter variant of the peak
responsibility method is called the probability of
contribution to peak (PCP).

Because we prefer the method selected to be related to
the intensity of demand in each rating period, we
recommend the LOLP and PCP methods over the BIP method.
In the LOLP and PCP methods, relatively few or no
demand-related capacity costs are allocated to the
off-peak period; in the BIP method, up to one-third of
all baseload generation capacity costs may be assigned
to the off-peak period. Advocates of the BIP method
claim that failure to allocate some capacity costs to
the off-peak period results in a "free ride" for
off-peak consumers.* However, there is no economic
justification for assigning up to one-third of baseload
capacity costs to the off-peak period because off-peak
demands affect the types of capacity included in an
optimal capacity mix, not the amount of capacity.**

* Task Force 4 of the Electric Utility Rate Design
Study reported that use of the BIP method can produce
illogical estimates of the costs to be recovered from
customers. See Task Force No. 4., Comments on Two
Costing Approaches for Time-Differentiated Rates,
prepared for the Electric Utility Rate Design Study,
March 8, 1977, pp. 133-141.

** Several economists have recently demonstrated that
under certain load and operating conditions, off-peak
consumers should bear some portion of generation

capacity costs. For example, see J.C. Panzar, "A Neo-
classical Approach to Peak Load Pricing," Bell Journal of
Economics, Vol. 7, No. 2 (Autumn 1976): pp. 521-530; and
J.T. Wenders, "Peak Load Pricing in the Electric Utility
Industry," Bell Journal of Economics, Vol. 7, No. 1
(Spring 1976): pp. 232-241.
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The amount of capacity is determined primarily by peak
demands. For example, to meet identical increases in
peak and off-peak loads (i.e., the load duration curve
increases by an amount equal to the specified demand
increment), a utility may add peaking units, intermediate
units, or baseload units. Assume that a utility chooses
to meet the peak and off-peak increases by adding a
baseload generating unit with high capital and low
operating costs. The baseload unit will be selected
over a combination of intermediate and peaking units
only if the difference between the higher capital cost
of the baseload unit relative to other types of capacity
is equal to, or less than, the fuel cost savings result-
ing from adding the baseload unit. The relatively
higher capacity costs of the added baseload unit (i.e.,
relative to other types of generating capacity), should
be offset by the fuel cost savings resulting from not
having to operate peaking units (to meet the peak period
increase) and older, less efficient steam units (to meet
the off-peak increase). Thus, if the higher capital
costs of this added baseload unit were offset by fuel
cost savings, a TOD off-peak rate should not reflect any
baseload capacity costs. If fuel cost savings did not
offset the higher capital costs of the baseload unit,
off-peak charges should reflect only the difference
between the fuel cost savings and the higher baselocad
capacity costs. Therefore, assigning baseload capacity
costs to the off-peak rating period without adjusting
for fuel cost savings, as is done when the BIP method 1is
used, results in the development of TOD rates that

undercharge peak period consumers and overcharge off-peak
consumers.

Energy-related costs estimated using accounting data

are allocated according to kWh sales and adjusted for
losses in each rating period. Marginal energy costs are
estimated for each rating period, and, thus, no alloca-
tion to rating periods is required.

Allocate Costs
to Customer Groups

The next step in developing TOD rates is to allocate
costs to customer groups or classes.
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When accounting costs are used, the allocation method
requires five substeps:

1. Identify customer groups

2. Allocate demand-related generation and transmission
costs

3. Allocate demand-related distribution costs
4. Allocate energy-related costs

5. Allocate customer~related costs.

Identify customer groups. We recommend that the PSC
require utilities to use broad customer categories
(e.g., residential, commercial, and industrial classes)
in the initial stages of implementing TOD rates. The
problem with using broad customer categories is that the
TOD rates established for a customer group may not be
equitable in terms of cost responsibility for all
members within that group. Thus, the PSC should examine
the issue of more narrowly defining customer groups.

Allocate demand-related generation and transmission
costs. Many different methods may be used to allocate
these costs to customer groups.* We recommend some form
of the peak responsibility method that relates the

cost of meeting peak demands to the coincident peak
demands of each customer group.

Allocate demand-related distribution costs. For this
substep, we recommend using the noncoincident peak (NCP)
responsibility method. The distribution system is built
and maintained to meet maximum customer demands whenever
they occur. Therefore, it is most appropriate to
allocate demand-related distribution costs based on
maximum individual group demands (i.e., NCPs). The
noncoincident demands used should be estimated at the
distribution level (e.g., primary and secondary distri-
bution voltage levels) at which a customer group receives
service, and adjusted for demand losses.

* National Economic Research Associates, Inc., identi-
fied 29 methods in An Overview of Regulated Ratemaking
in the United States, Topic 1.1, Appendix A, prepared
for the Electric Utility Rate Design Study, February 2,
1977.




TIME-OF-DAY RATES 1.14

Allocate energy-related costs. We recommend that
energy-related costs be allocated to customer groups on
the basis of energy (kWh) consumed and adjusted for line
losses. For example, the ratio of residential kWh
consumption during the peak period (adjusted for line
losses) to total kWh generated during that period can be
used to allocate energy-related peak costs to the
residential customer group. This procedure relies on
readily available and reliable data and, as such,
involves little subjective analysis.

Allocate customer-related costs. The allocation of
customer-related costs should be based on the number of
customers within each group relative to the total number
of customers served by a utility. Customer differences
within and among groups (e.g., location, size, and type
of distribution equipment required for service) should
also be accounted for. If distribution costs are
identified by subfunction (e.g., primary and secondary
distribution voltage levels), the allocation of the
customer-related portion of costs within each subfunction
should be based on the number of customers served at
each voltage level.

When marginal costs are used to develop TOD rates,
cost allocations to customer groups are not required,
because annual marginal unit customer costs are estimated
for each customer group, rather than as an aggregate
figure.

Marginal energy costs also are not allocated to cus-
tomer groups, because these costs are estimated for each
rating period and adjusted for losses occurring at each
voltage level. We have already discussed the allocation
of marginal demand-related capacity costs using the LOLP
and capacity cost allocation factor. These costs, which
are estimated for each service voltage level, should be
recovered through rates applicable to customers at par-
ticular service voltage levels.

Develop Unit Costs

Utilizing the data developed in the above steps, unit
costs (i.e., dollars per kW, per kWh, and per customer
per month) are developed by rating period for each
customer group. These unit costs provide the basis for
designing three-part TOD rates (i.e., rates with customer,
demand, and energy charges).
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EVALUATION OF UTILITIES'
TOD PRICING PROGRAMS

Both BG&E and Delmarva need to improve their TOD pricing
programs. In the following subsections, we describe the
utilities' responses to the PSC's order and recommend
ways of improving their programs.

Baltimore Gas and
Electric Company

In response to the PSC's order, BG&E submitted TOD rates
based on accounting costs for residential (Schedule R),
commercial (Schedule G), and industrial (Schedule T)
customers (see Exhibit 1.b). The rates were designed to
produce a 9.11-percent rate of return from each of the
three major customer groups. The. cost-of-service study
used to develop the rates was based on a 12-month test
period ending September 30, 1976 and was subsequently
modified to reflect the 9.11-percent allowable rate of
return granted by the PSC in Case No. 7070. Allocat:ion
factors and unit costs were developed from 1977 data on
number of customers, sales, and loads.

On the basis of our analyses of the accounting cost
methodology, the rating periods, and the billing deter-
minants used by BG&E, we recommend that the PSC require
BG&E to file new residential, commercial, and industrial
TOD rates that more accurately reflect the time-~related
cost differences of providing electric service. 1In the
course of our analysis, we identified a number of
deficiencies in the methods used by BG&E to develop the
TOD rates. These deficiencies are discussed in the
following paragraphs.

BG&E's use of the BIP method to allocate power supply
demand costs (i.e., generation and transmission costs)
to rating periods is a major deficiency. When applying
the BIP method, BG&E allocated power supply costs as
follows: 43.45 percent to the summer peak period, 29.47
percent to the winter peak period, and 27.08 percent to
the off-peak period. As stated earlier in this chapter,
we do not support the use of the BIP method, because it
requires an arbitrary allocation of demand costs and
results in off-peak consumers being overcharged and
peak customers, undercharged.



Exhibit 1.b

BG&E
Summary of TOD Rates
Based on Accounting Costs

Schedule G

60 kW

Demand Over 60 kW

Schedule R and Under Demand Schedule T

Customer charge ($/bill) 7.260 11.040 64.430 253.000
Demand charge ($/kW)
Peak
—Summer - — 10.310 7.480
—Winter - — 5.380 2.980
Off-peak .
—Summer — - 10.310 3.080
—Winter - - 5.380 3.080
Energy charge (¢ /kWh)
Peak
—Summer 3.589 5.607 0,692 0.661
—Winter 4.575 2.855 0.702 0.673

Off-peak 2.602 1.993 0.341 0.319
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A second major deficiency of BG&E's TOD rates is the
failure of the proposed rates to reflect the time-
differentiated demand costs estimated by the company.
For example, BG&E estimates of unit demand costs for
Schedule T are $39.83, $28.69, and $26.77 for the summer
peak, winter peak, and off-peak periods, respectively
(see Exhibit l.¢).* However, after translating these
unit demand costs into demand charges, the resulting
charges are $7.48, $2.98, and $3.08 per kW per month for
the summer peak, winter peak, and off-peak periods,
respectively. Thus, although BG&E's unit cost analysis
showed that winter peak unit demand costs are higher than
off-peak unit demand costs, in Schedule T, the off-peak
demand charge is higher than the winter peak demand
charge. These illogical demand charges are created by
BG&E's allocation of power supply costs to the off-peak
period (as described above) and the company's assumption
that customers will not respond to TOD rates by shifting
some peak load to the off-peak period.

Also of major concern is the failure of BGg&E's TOD rate
for Schedule G customers with demands exceeding 60 kW

to promote the PSC's goal of production and consumption
efficiency. The proposed TOD rate for these customers
includes identical seasonal demand charges for both peak
and off-peak periods. BG&E should develop a rate that
includes peak and off-peak demand charges for this
customer group, and, if these customers have insufficient
metering, include the additional metering costs in the
customer charge.

Of lesser importance, yet still constituting a defi-
ciency, is BG&E's method of selecting peak periods.

BG&E examined daily load curves, and, in general, it
assigned to the peak period all hours during which loads
were equal to, or greater than, 80 percent of the daily
peak load. BG&E selected daily rating periods and
seasonal rating periods (summer billing months [i.e.,
June—~September! and winter billing months {i.e.,
October-May]). The daily peak period includes all

* Unit demand costs are derived by dividing demand-

related cost estimates by kW demands.



Exhibit 1.c

Unit Demand Costs and
Demand Charges for BG&E’s Schedule T*

Unit Demand Demand Charge
Rating Period Cost ($/kW) (S/kW/month)
Peak
Summer 39.83 7.48
Winter - 28.69 2.98
Off-peak 26.77 3.08

*Data taken from Exnibit G.2-5 in BG&E's response to PSC Order
No. 62568.
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weekday hours between 8:00 a.m. and 11:00 p.m. All .
other hours constitute the daily off-peak period. The

length of the daily peak period (15 hours) will prevent
most consumers from shifting loads to off-peak periods.

Analysis of load curves is only a preliminary step in
establishing rating periods. To verify the validity of
the rating periods, BG&E should also undertake statis-
tical analyses of hourly loads (such as ANOVA tests) and
the relationship between these loads and production
costs during each hour of the day.

Another more minor deficiency is BG&E's failure to
develop a three-part TOD rate for large residential
customers. Although we recognize that BG&E developed
its TOD rates assuming that these customers would not
have meters capable of measuring peak kW demands (TOU
meters), we believe that BG&E should develop three-part
TOD rates for these customers and include the additional
metering costs in the customer charge. Three-part TOD
rates, which explicitly recognize the various types of
costs incurred by a utility in providing electric
service (i.e., demand-, energy-, and customer-related
costs), would provide customers with greater incentives
t-c consume electricity efficiently than would two-part
TOD rates that do not explicitly recognize demand costs.

BG&E's estimates of revenues produced by TOD rates are
also questionable, as they are based on assumptions of a
5-percent reduction in kWh sales to Schedules R, G, and
T customers and a 5-percent reduction in billed kW to
Schedule T customers during the seasonal peak rating
periods. In other words, BG&E assumed that there would
be an absolute decrease in peak consumption without any
shifts to the off-peak period. Although we believe that
customers will respond to TOD rates by decreasing
consumption during peak periods, we also believe

that some peak period consumption will be shifted to the
off-peak period.

On the basis of its assumptions, BG&E increased peak
prices to account for the assumed 5-percent decrease in
consumption but did not decrease off-peak prices, as
would be necessary if consumption increased in the
off-peak period. Moreover, in the TOD rate for Schedule
G customers with demands exceeding 60 kW, BG&E assumed
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the 5-percent decrease in kWh consumed during peak
periods but did not assume a decrease in kW demand
during the peak as was assumed for Schedule T. BGs&E
should explain this inconsistency.

In addition to addressing the deficiencies noted above,
BG&E should demonstrate that it has properly allocated
energy-related costs to rating periods. BG&E's alloca-
tion of energy costs and net Baltimore Contract Load kWh
sales results in kWh rates during the winter peak that
exceed kWh rates during the summer peak for Schedule T
customers and Schedule G customers with demands exceeding
60 kW. BG&E should verify that these results actually
reflect typical energy costs and do not result from
abnormal operating conditions during the test period.

Finally, BG&E should explain how fuel adjustment charges
- (FAC) will be applied to the TOD rates. If BG&E and the
PSC plan to use price and consumption data to derive
reliable estimates of the effects of TOD rates on
electricity usage, FAC should be applied in a manner
such that they do not distort the ratio of peak-to-off-
peak prices.

Delmarva Power & Light
Company of Maryland

Delmarva did not file TOD rates in response to PSC Order
No. 62568. However, the company did indicate that it
planned to file a voluntary residential TOD rate and a
mandatory TOD rate for large commercial and industrial
customers with magnetic tape meters by June 30, 1978,
Upon examining the rates subsequently filed by Delmarva
in Case No. 7174, we found that Delmarva had only filed
a voluntary residential TOD rate, Rate R-PLP (see
Exhibit 1.d). Therefore, we recommend that the PSC
require Delmarva to comply with Order No. 62568 by
immediately filing mandatory TOD rates applicable to
commercial and industrial customers.

Delmarva's residential rate (Rate R-PLP) appears to be
well designed. However, prior to accepting Rate R~PLP,
the PSC should establish a test period and revenue
requirement for the residential customer class in
Maryland and then determine the appropriate customer,
demand, and energy charges to be included in the rate.




Exhibit 1.d

Delmarva Power & Light Company of Maryland

SERVICE CLASSIFICATION "R-PLP"

RESIDENTIAL - PEAK LOAD PRICING SERVICE

A. Availability

This rate is available for household and other related uses in a single
private dwelling or dwelling unit, to those customers:

l. Whose present facilities will accommodate a multi-register
socket~type meter and where sufficient space exists for the
installation of the meter, or

2. Who will make the necessary modifications, at their own expense,
to permit the installation of the multi-register socket-type
meter.

B. Contract Term

Written contracts will be required for all Customers receiving service

“under this service classification. The countract will be for an initial

term of one (1) year with automatic month-to-month extensions until terminated.

C. Monthly Rate

Billing Months Billing Months
June through September October through Mav
Customer Charge $7.00 $§7.00
Demand Charge -~ Per KW $6.51 $2.18
Energy Charge ~ Per KWH
On=Peak 1.69¢ 1.48¢
Off-Peak 0043¢ 0038¢

Note: For a customer first taking service in the October through May
period, all kilowatt hours will be billed monthly at 3.45¢ per KWH. There
shall be no demand charge but the customer charge shall apply. This provision
will only apply during the Customer’s initial October through May period.

D. Fuel Adjustment
All kilowatt hours billed under this service classification shall be

subject to the fuel adjustment clause as provided in Section XIX of the
rules and regulations.




Exhibit 1.d {continued)

Delmarva Power & Light Company of Maryland

SERVICE CLASSIFICATION "R~-PLP"

RESIDENTIAL -~ PEAK LOAD PRICING SERVICE = Continued

Es Peak Hours

Peak hours are 8:00 a.m. to 10:00 p.m. during periods of the year when
Eastern Standard Time is in effect, and 9:00 a.m. to 11:00 p.m. when Eastern
Daylight Savings Time is in effect, Monday through Friday, including holidays
falling on weekdays. All other hours are off-peak hours.

F. Measured Demand

The weasured demand shall be the greatest demand established during anv
sixty (60) minute period of the wonth during the on-peak hours, taken to the
nearest one=-tenth kilowatt.

G. Billing Demand

The summer billing demand for each of the billing wmouths of June through
September shall be the maximum measured demand as created in that month. The
greatest billing demand as created during the most recent summer billing months
shall remain in effect for each of the ensuing winter billing months ending with
the May billing month. ¥or customers first taking service during the October
through May period, there shall be nec billing demand. This provision will only
apply during the customer’s initial October through May period.

H. Minimum Charge

The minimum monthly charge shall be the customer charge plus the demand
charge. Minimum charges shall not be prorated for periods of less than one
month.

I. Primary Discount

Where service is supplied and metered at primary voltage, as defined
in Section XI-D of the rules and regulations, and the Customer owns and maintains
the required transforming, switching and protection equipment, the monthly bill
will be decreased by $0.28 per KW before the application of the fuel adjustment
clause or any tax imposed by governmental authority upon the Company’s sales.

J. Rules and Regulations

The rules and regulatiouns set forth in this tariff shall govern the
supply of service under this service classification.
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In addition, the PSC should require Delmarva to furnish
evidence that the company has selected appropriate
rating periods. Our specific findings regarding Rate
R-PLP are given in the remainder of this chapter.

As shown in Exhibit 1.4, Rate R-PLP is based on account-
ing costs. The rate consists of a separately stated
customer charge, a seasonally differentiated peak demand
(kW) charge, and seasonally differentiated peak and
off-peak energy (kWh) charges. The methods used to
develop Rate R-PLP are described in the direct testimony
of Paul Gerritsen filed with the PSC in Case No. 7174 on
June 30, 1978. After examining Mr. Gerritsen's testi-
mony, questioning him regarding the methods used to
design the rate, and examining the work papers contain-
ing the calculations of the charges included in the
rate, we found the methods used to design Rate R-PLP to
be reasonable. However, we believe that two principal
adjustments to the methods are appropriate.

Pirst, Delmarva should verify its estimates of seasonal
peak and off-peak consumption (kW and kWh) that were
derived using load research data collected from a survey
of 90 residential customers in Delaware. Unless
Delmarva can demonstrate that the load and consumption
patterns of these Delaware customers are similar

to the load and consumption patterns of Maryland cus-
tomers, load research data should be collected from
customers in Maryland. Furthermore, regardless of the
origin of the load research data, the PSC should ascer-
tain whether a sample size of 90 residential customers

is sufficient to provide statistically reliable estimates
of consumption patterns.

Second, Delmarva should modify the fuel adjustment clause
contained in Rate R-PLP to ensure that monthly fluctua-
tions in the ratio of peak to off-peak energy charges are
prevented. For example, the ratio of the proposed peak.
to off-peak energy charges in the summer months is

3.93. 1If a fuel adjustment charge of 5 mills per kWh is
added to peak and off-peak prices, the ratio will fall to
2.35, a decrease of 40 percent. One purpose of offering
an optional TOD rate to residential customers is to
determine the potential changes in consumption patterns
created by time-differentiated rates, and the ratio of
peak to off-peak prices must be maintained for the PSC
and Delmarva to obtain reliable estimates of demand
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elasticities. We believe the PSC and Delmarva could
agree on a modification of the fuel adjustment clause
that would be equitable and cost related, yet allow the
peak to off-peak price ratio to remain the same.

Delmarva could further adjust its method for developing
the residential TOD rate. For example, Delmarva used
load factors based on noncoincident peak demands to
estimate seasonal billing demands. We believe this
method results in an overstatement of the kW that will
be billed under the TOD rate and an understatement of
the peak demand charges required for the seasonal rating
periods. However, until more detailed load research
data are available, Delmarva's method of estimating
billing demands for seasonal rating periods should be
considered adequate.




SEASONAL
ELECTRIC
RATES

As part of its investigation of alternative electric
utility rate structures, the Maryland PSC ordered "that
each electric company, with gross annual revenues
exceeding $25,000,000 shall study present seasonal rate
differentials [seasonal electric rates] and recommend to
the Commission, on or before January 1, 1978, any change
in degree or application that would be practical and in
the interest of fairness and conservation."*

A seasonal electric rate is a TOU rate that relates the
price of electricity to the seasonal costs of providing
that electricity. Because generating costs are greatest
during system peak periods, rates based on seasonal price
differentials will be higher during the season with the
higher system peak. For example, a residential rate
schedule for a utility with a high summer system peak
relative to its winter peak might contain a customer
charge of $5.00 per customer per month and seasonal
energy charges of $0.05 per kWh for all consumption
during the months of June through September and $0.03 per
kWh during the months of October through May.

As stated in the previous chapter, we recommend that the
PSC require the Maryland utilities to develop rates
reflecting the different costs of providing service
according to time of use. Where TOD rates cannot be
implemented easily (i.e., customers do not already have
metering capable of measuring usage by time of day and
are not willing to pay the additional costs of such
metering), the PSC should order the utilities to develop
seasonal rates. Although seasonal rates can promote
increased efficiency of electricity consumption and pro-
duction by reducing demand during seasonal peak periods
and encouraging load growth during off-peak periods, TOD

* Maryland PSC, Case No. 6808, Order No. 62568, p. 4.
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rates, which address daily, rather than just seasonal,
peaks, can more effectively meet the PSC's goal. Conse-
quently, seasonal rates should only be used where TOD
rates are not currently practical and should be part of a
broader TOU program stressing TOD rates,

In the following sections, we present the requirements
for developing effective seasonal rates and the results
of our evaluation of the utilities' responses regarding
existing and proposed seasonal rate differentials.

REQUIREMENTS FOR
DEVELOPING SEASONAL RATES

The primary reasons for implementing seasonal electric
rates are to:

® Recognize the seasonal cost differences of providing
electricity to consumers

® Reduce demand and energy consumption during the peak
season

@ Improve a utility's annual load factor by encourag-
ing the development of load growth and energy use
during the off-peak season.

Seasonal electric rates can meet the Maryland PSC's goal
of increased efficiency of electricity consumption and
production. Production efficiency is increased as demand
and, hence, utilization of generation equipment become
more balanced from a decrease in seasonal peak consump-
tion and an increase in seasonal off-peak consumption.
Electricity consumption is made more efficient, because
seasonal prices paid by consumers reflect the utility's
cost of providing electric service more accurately than
do nontime—differentiated rates.

Although seasonal electric rates can be beneficial in
terms of increasing consumption and production efficiency
and reducing future capacity requirements, such rates
should only be instituted when:

T. A utility's summer peak demand is significantly
greater (e.g., 400 kWw-1,000 kW) than its winter peak
demand, or vice versa
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2. A utility's planned capacity expansion is based on
meeting demand during a particular season (rather than
year round)

3. A utility expects its peak demand to occur con-
sistently during the same season

4, A utility can estimate the difference between the
cost of meeting demand during summer and winter
seasons

5. A utility can determine that the benefits arising
from the rates exceed the costs of introducing them.

The first four requirements are self-explanatory; the
fifth requirement needs further elaboration. Because
traditional kWh meters can be used to measure consumption
on a seasonal basis, the direct costs (i.e., metering
costs) to a utility of implementing seasonal rates are
minimal. The benefits of such rates, however, can be
large or small; and, in some cases, Seasonal rates can
result in a decreased annual load factor. For example,
if a utility with a large air-conditioning load increased
its summer kWh charges relative to its winter (or
nonsummer) charges for residential and small commercial
customers, the total number of hours during which

air conditioners were being operated could decrease
without a corresponding decrease in the system's peak
demand. This could occur because customers would still
be willing to pay the higher seasonal rates on the
hottest and most humid days of the year (i.e., peak
demand days). In such a case, the benefits of seasonal
rates would be determined by the extent to which the
lower seasonal rates would encourage consumption during
the off-peak season. Increased off-peak seasonal
consumption could either offset a decrease in peak
seasonal consumption or improve the load factor. If
possible, the effects of seasonal rate differentials on
the load and consumption patterns of the participating
customers should be calculated to determine the benefits
of such rates.

Regardless of whether seasonal rates result in a large or
small improvement in a utility's load factor, customers

should be charged rates based on the actual costs of pro-
viding electric service. Only when rates are designed to
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reflect these cost differences can consumers make reason-
able and efficient decisions about how and when to
consume electricity. Therefore, we recommend that where
TOD rates cannot be easily implemented, utilities provide
rates based on estimates of the cost differences of pro-
ducing electricity during different seasons. After the
cost differences have been estimated, load and billing
data by customer classification should be used to develop
the seasonal rate differential for each customer group

or rate schedule.

EVALUATION OF UTILITIES'
SEASONAL RATE PROGRAMS

Both BG&E and Delmarva consistently experience annual
system peak demands during the summer months. Delmarva
currently offers seasonal rates to its residential,
commercial, and industrial customers and has submitted
new rates to the PSC; BG&E has proposed seasonal rates
for the same categories of customers. In general, the ,
rate changes proposed by both utilities are beneficial in
terms of improving the efficiency of energy production
and consumption.

In the following subsections, we describe each utility's
response regarding seasonal rate differentials and our
recommendations to each utility.

Baltimore Gas and
Electric Company

Since 1959, BG&E's annual system peak has occurred during
the summer months (i.e., June-September). BG&E's load
forecast indicates that between 1978 and 1987, the

summer peak in any year will be approximately one-third
higher than the winter peak in the same year.* Because
BG&E expects its annual peak to continue to occur during

* BG&E, Response to Order No. 62568 in PSC Case No.
6808, December 1977, p. B-3.
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the summer months, the company favors the use of seasonal
electric rates as a means of improving its annual load
factor.*

Pursuant to PSC Order No. 62733 in Case No. 7070, BG&E
filed rate changes (including seasonal price differen-
tials) considered by the company to be optimal for
Schedules R, G, and T (see Exhibits 2.a, 2.b, and 2.c).**
On the basis of our review, we recommend the implementa-
tion of the company's proposed changes, especially those
relating to the use of seasonal differentials in
Schedules G and T. However, the seasonal rates should be
implemented only if the PSC decides not to require the
use of TOD rates. If TOD rates are required for cus-
tomers who already have the necessary metering, seasonal
rates will not be applicable to Schedule T customers.

The proposed changes in BG&E's rate schedules are

described in the following subsections.t

Proposed Changes for
Residential Customers

For Schedule R (residential) customers, the company
recommends a separately stated customer charge, reducing
the number of energy blocks from five to two, retaining
the seasonal price differential for all use over 500 kWh,
and shortening the summer period to include only the four
billing months of June-September (see Exhibit 2.a).

These changes should improve the design of Schedule R.

* The company's annual load factor usually is between 55
percent and 60 percent.

** The PSC is considering these changes in Case No. 7159.

t Our comments are not intended to support or reject

the specific prices and energy and demand blocks included
in Schedules R, G, and T. Our comments are based solely
on our conception of the proper design for rates; namely,
separately stated customer charges are justified and
should be used, kW and kWh charges should be used
whenever possible, and demand and energy blocks should

be kept to a minimum.



Exhibit 2.a

BESTDENTIAL SERVICE-ZLECIRIC
SCHEEDULE R
Availabdilicy:
{a) For use for the domestic requirements of:
{1} A4 single privatce dwelling.
(2) An individually mecered dwelling unit iz a muleinle dwelling buildi;g.

{3) A single farm dwelling, izcluding requiremeanzs for related farz purposes
where served through the same meter.

{%4) Ome comblnation of two dwelllng unmizs within a duilding, 1if serzved
chrough a single meter.

(3) A dvelling occupied as the dwelling place of 3 church divime or of
religious asscciates engaged Ia church duties.

{6) & single dwalling within a bullding where zhe cczupant has not =more
than 10 bedrocms ts let or oot more than 10 table boarders, or a
eomblnation of not zmore than tean.
{b) For use, if su one property and served through a single meser, ¢f 2 combinazion
of the occupant's domestic Taguireszents 1n a dwellizg and his nondomestia
requirements, provided the pradominan: use is for domestlc purposes.

{e) For use, If sarved throough a2 sepavate meter, by appliances used in cocmon by the
oceupants ¢f not more than two dwelling umits wizhin a building.

Delivery Veltage: Sezvice at Secomdary Distridbution Systems volsages,
¥outhly Net Rates:

Customer Chargze: $ 3.93 per =onth vlus,

Energy Charze:

399 3,652
For the £1z5c [60] KW « « « o o o o o o o o o o s o o o o o o 22228 | [8.68¢] per kih
[For she next 110 ™ . & ¢« ¢ s o a o 8 = s 8 « s s s s a o o o o s o« o 5.69¢ "
[For the mext 150 ™ . ¢ o s s 2 o o s s« o 6 ¢ ¢ o s s o a s a s o o o 4,12¢ ™ "

[For the nmext 200 ™ . & ¢ ¢ o s o s e s s « 7o ¢ s s s s o s o o oo 3,266 " O
For all sver 300 kuWh
four =For{five |billing pecziods ending begween
June, September [:1d MayamdMid October] . . . . . . o v o 0 o v v o .
eight ~Foxgeven jbilling pericds ending between
October, May  {id OctobeglasdMid May J« + « + « ¢ v o s o v o o ot

. . [3.26¢ " "
2.260¢

Fuel Bate Adjustment: Applies to all elecezicizy supplied. (Ridex 1)

s

Hintoum Czarge (Nez): ($1.89] per monezh(, plus the Fuel Race adjustment on WWh suppliad.]

Late Paymen: Charge: Scandard. (See. 7.4)
Payment Tewrms: Standard. (Sec. 7)
Subject to riders applicable as listed ia Rider Iadex.

P.5.C. Md.-E-6 (Suppl. (153 Filed L1/29/77 J-2fZacnive '2/') 771
159 12/13/77 &}12748
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Exhibit 2.b

GEXERAL SERVICI - ELICTRIC
SCHEDULE G
Availabilicy:

For use for all purposes.

Delivery Vol:tage:
Systems voltages (Rider 15).

Montchly Yet Razes:
Custozer Charce: $9.71 oper =onzh olus,

For Four 3illing
Periods Ending Seiween

Periods

Service at Secsudary Distribullon Systezs volszages, or at Primary

For Eight 3illing
Eading Betwean

June Lo September October _ =o May
Demand Charge:
all kW over .
Forvche firs: 60 ¥W of billing dezaad . .-?A 76 per X7 [None] $2.38per WU
{For the next 450 wW of billinz dezand & ¢« « o « o o o o o« $3.26 per kW]
[For the exzass over 300 k¥ of billing demand. « « « & o« o $3.05 " "]

Emergy Charge:

6.95¢ per

2,700 Foxr the first [601kWR & « o o o o o

bl (8.68¢] per Win

21,890 Tor che mexs  [2,8401 " . . . ... . 2SN Ml o] "
[For the aaxt 6,800 " .t e s o s s e s a s e o s 4,18 T "
[For the next 15,000 " . s 6 e 6 v e e s a8 epe ege 2.8 "™
For the mext 75,000 " . . 4 . . . ...22388 [2.346¢] ™ "
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Exhibit 2.
SERVICE AT 13,200 VOLTIS AND OVER
SCHEDULE T
Avallabiliey:
For use for all purposes, for demands of 200 kW or more.
Delivery Voltage: Three-phase, 13,200 volts and over.
Monehiy Net ZHates:

Customer Charee: I 253 ver moath olus,

Demand Chazge:
For each kW of Billineg demand
{For the first 200 kW (or less) of billing demand . . . o « .« & .5568]

[For the next 1,800 «W of billing demand. . « o &« o o s o o s s +52.82 per kW]

[For the excess over 2,000 kW of billiang demand . . . « &« o o » 52.43

« Parfour hilling »eriods ending betwean

i1}

l‘l]

_June and September s v s s e e s o s s s o s s s s s +83.80 ver kW

= Foreight billing meriods ending betwean

OctoberandMaV etooyvoao.nnaooonﬂ$l‘8?

Energy Charge:

300,000 For the $irst [30,000] ¥Wh = o o o o s s =

9 o o o 8

[Foz ghe next QEO OGO 1 e o @ L) L] e ° e 2 L] @ ® £
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.(2.166] pez Wi L. 1.87¢
. 1.94¢ "
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[For the next 200 kWa per kW of billing demand . . . e o s o 1.25¢ " "1
Fgr&nweroowoona-ooaooneooooctuoooo['l,llcl " " lnloc
Fuel Rate Adjustment: Applies £o all electricicy supplied. (Rider 1)
Mindimiss Chazrgze: §98%3 per mouth olus the Dezanﬁ Charze.
Billing Demand: The maxi=un measurad demand (Ridez 11) for the month{, but not less
chan one=~half of the zmayi=um billing demand in the moachs of June to September,
inclusive, of the preceding l“ zonths. ] excluding messured demands in the off=
peak periods (Rider 12), but in no case
less than 200 kW,
te Payment Charge: Staadard. (Sec. 7.4) %
Payeent Terms: Standazd. (Sec. 7) §
Ters of Conzract: Flve years and thereafter uncil :erﬁinated by at least 30 days’
vetice £rom the Customer.
Subjeect to riders applicable as listad in Rider Index.
7.5.C. Md. = £-6 (Supal. 115813 Filed Q17297777 = fffeccive Lo/ 2777
159 12012/77 \/12/78



SEASONAL ELECTRIC RATES 2.9

Where customer-related costs can be estimated, a sepa-
rately stated customer charge, as proposed, should be used
to recover these costs. :

The flat energy charge in the summer and the lower tail
block rate in the winter correspond to the seasonal dif-
ferences in the costs of serving residential customers.
However, 1f TOD rates are implemented, they should be
offered, rather than seasonal rates, to residential
customers willing to pay the additional metering costs.

Proposed Changes for Small
General Service Customers

BG&E proposes to modify Schedule G (applicable to
small general service customers) by introducing a sepa-
rately stated customer charge, replacing the existing
demand rates and demand ratchet with different summer and
winter demand rates applicable to all consumption exceed-
ing 60 kW, reducing the number of energy blocks from
seven to four, and introducing a seasonal price differen-
tial for monthly consumption of up to 24,500 kWh (see
Exhibit 2.b).*

BG&E's proposal to replace the billing demand ratchet
with seasonal demand rates for customers consuming more
than 24,500 kWh and to introduce a seasonal energy price
differential as a price signal to smaller general service
customers (i.e., customers with demands under 60 kW)
should encourage customers to conserve electric energy
and to improve their monthly and annual load factors.
However, TOD rates, not seasonal rates, should be offered
to those willing to pay the additional costs of metering.

Proposed Changes for Large
General Service Customers

BG&E's proposed revisions to Schedule T (applicable
to large general service customers) consist of intro-
ducing a separately stated customer charge; replacing
the three existing demand blocks with different summer

* For energy use exceeding 24,500 kWh, the seasonal
demand rates will be in effect.
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and wintey demand charges, eliminating the billing demand
ratchet, and using only the maximum demand registered
between 8:00 a.m, and 11:00 p.m. on weekdays to calculate
a customer's monthly billing demand; and reducing the
energy blocks from five to three.

RPA believes these proposed changes would improve the
design of Schedule T and should encourage Schedule T cus-
tomers to improve thelr load factors and use electricity
more efficiently. However, we also believe that BG&E
should explain the veason for not including a seasonal
differential in the energy charges in Schedule T. Fur-
thermore, if the PSC decides to require TOD rates for all
customers having the necessary metering, Schedule T will
become a TOD rate, as these customers' usage is currently
measured by magnetic tape recording meters.

Delmarva Power & Light
Company of Maryland

Delmarva's system peak consistently occurs during the
summer months (when it is significantly higher than the
nonsummer peak) and is expected to continue to occur
during the summer.* In recognition of the higher cost of
supplying electricity during the summer, Delmarva already
provides seasonal rates for its residential, commercial,
and industrial customers in Maryland.

Because Delmarva's response to Order No. 62568 indicates
that the company was unable to make specific recommenda-
tions to the PSC regarding the appropriateness of the
company's current seasonal rates, RPA examined Delmarva's
proposed seasonal rates filed on June 30, 1978.** 1In
this case, Delmarva presented three seasonal rates and
one TOD rate for the PSC's consideration. The seasonal
rates are applicable to residential customers (Rate R),
general service customers receiving service at the
primary and secondary voltage levels {(Rates GS5-P and
GS-8, respectively), and customers presently served

*# FPor a complete description of Delmarva's expected load
growth, see Delmarva, System Long—Range Electric Load
and Energy Forecast: 1978-1997, December 16, 1977.

** Maryland PSC, Case No. 7174,
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under Public Authorities Rate 5 and High Tension Rate
HT (Rates GS-S and GS-P, respectively). The proposed
changes to these rates are shown in Exhibits 2.d, 2.e,
and 2.f.

The proposed rates presented in Case No. 7174 are based

on the 1978 forecast cost-of-service study filed in Case
No. 7236 that was filed in support of a request for a
general increase in Delmarva's electric service rates in
Maryland.* Because RPA is not a party of record in Case
No. 72236, we limit our comments on Delmarva's seasonal
rates filed in Case No. 7174 to the design of the rates.**

The methods used by Delmarva to develop the seasonal
differentials included in the residential and general
service rates in Case No. 7174 appear to be reasonable.
We examined testimony relating to the development of
these rates, the cost-of-service study on which the rates
are based, and the company's work papers showing the
allocations used to derive unit customer costs and
seasonal demand and energy costs.

We consider Delmarva's proposed seasonal differentials

to be practical and feasible alternatives to TOD pricing
for relatively small general service and residential cus-
tomers (i.e., those customers who do not already have TOD
metering or are unwilling to pay the additional costs of
such metering). However, the PSC should require Delmarva
to demonstrate that sufficient load research data were
available to derive the allocation factors used to
develop the seasonal differentials.

In the remainder of this chapter, we describe the pro-
posed rate changes shown in Exhibits 2.4, 2.e, and 2.f.

* A detailed description of the methods used to develop

Rates R, GS~-S, and GS-P for Case No. 7174 is given in the
testimony filed in this case by Paul Gerritsen, Super-
visor of Rates for Delmarva.

** We do not comment on the appropriate level of revenues
that should be generated by the rates.



Exhibit 2.d

Delmarva Power & Light Company of Maryland

SERVICE CLASSIFICATION "R"

RESIDENTIAL SERVICE

Ao Availability

This rate applies throughout the territory served by the Company in
the State of Maryland and is available to a Customer desiring service for
household and other related uses in a single private dwelling or dwelling
unit, farmstead or estate and pertinent detached buildings.
B. Contract Term

Residential contracts are on a month~to-month basis until terminated.

C. Monthly Rate

Billing Months = June through September
$5.00 customer charge plus 5.94¢/KWH

Billing Months - October throuch Mavy

$5.00 customer charge plus 3.45¢ for each KWH up to

and including the maximum kilowatt hours billed in any

of the preceding billing months of June through September
plus 0.38¢ for each additional KWH.

Note: For a customer first taking service during the October through
May period, all kilowatt hours will be billed at 3.45¢ per KWH.

D. Fuel Adjustment

All kilowatt hours billed under this service classification shall be
subject to the fuel adjustment clause as provided in Section XIX of the
rules and regulations.

E. Minimum Charge

The minimum monthly charge shall be the customer charge. Minimum charges
shall not be prorated for periods of less than one month.

F. Primary Discount

Where service is supplied and metered at primary voltage, as defined in
Section XI~-D of the rules and regulations, and the customer owns and maintains
the required transforming, switching and protective equipment, the monthly bill
will be decreased by 0.22¢ per KWH before the application of the fuel adjustment
clause or any tax imposed by governmental authority upon the Company’s sales.




Delmarva Power & Light Company of Maryland

SERVICE CLASSIFICATION 'R"

RESIDENTIAL SERVICE =~ Continued

G. Rules and Regulations

The rules and regulations set forth in this tariff shall govern
the supply of service under this Service Classification.




- Exhibit 2.

Delmarva Power & Light Company of Marvland

SERVICE CLASSIFICATION "GS-S"

GENERAL SERVICE - SECONDARY

A. Avallability

This rate is available to any customer desiring service at secondary
voltage as defined in Section XI-D of the Rules and Regulations.

B. Contract Term

Contracts, when required, are for an initial period of one (1) year
with automatic month-to-month extensions until terminated. A contract for
an initial period of more than one (l) year may be required 1f special

investment by the Company is necessary or for demands greater than omne
thousand kilowatts (1,000 KW).

C. Monthly Rate

Billing Months Billing Mounths
June through September October through Mav
Demand Charge = per KW §11.82 §5.23
Energy Charge - per KWH 1.22¢ : 1.02¢

D. Fuel Adjustment

All kilowatt hours billed under this Service Classification shall
be subject to the Fuel Adjustment Clause as provided in Section XIX of the
Rules and Regulations.

E. Measured Demand

1. The measured demand shall be the greatest demand established
by the customer during any fifteen (15) minute period of the
month as measured by demand meter, except as modified by
paragraph 2.

2. When a customer has contracted for off-peak service, the
measured demand shall be that which occurs during peak hours,
provided that the measured demand so determined shall not be

less than one third (1/3) of the measured demand established
during off-peak hours.




Exhibit 2.e (continued)

Delmarva Power & Light Company of Maryland

SERVICE CLASSIFICATION 'GS~S"

GENERAL SERVICE - SECONDARY - Continued

F. Off-Peak Service

Peak hours are 8 a.m. to 10 p.m. Monday through Friday, including
holidays falling on weekdays. All other hours are off=-peak hours.

The availability of off-peak service is subject to agreement in
writing between the Company and the customer. There shall be an additional
charge of $8.75 per month for such service. The Company reserves the right
to restrict the amount of off-peak power available to any individual customer
and to restrict the total amount of off-peak power available on its system.

G. Power Factor

When the measured demand is 150 KW or more for the current month or any
of the previous eleven (1l1) months, the average power factor of the customer’s
installation, expressed in the nearest whole percent, shall be determined
" by metering installed by the Company ratcheted to prevent reverse registration.
Ninety percent (90%) lagging shall be considered to be the base power factor.

If the average power factor is determined to be below ninety percent (90%)
for any given month, an additional charge of $0.02 per kilowatt of billing demand
for every whole percent less than ninety percent (90%), will be added to the
monthly bill. If the average power factor is determined to be between ninety
percent (90%) and one hundred percent (100%) for any month, a credit of $0.02
per kilowatt of billing demand for every whole percent above ninety percent
(90%) will be applied to the monthly bill.

H. Billing Demand

The summer billing demand for each of the billing months of June through
September shall be the greater of the contracted demand, if applicable, or the
maximum measured demand as created during each month. The greatest billing demand
as created during the most recent summer billing months shall remain in effect for
each of the ensuing winter billing months ending with the May billing month.

The minimum monthly charge shall be the demand charge. Minimum charges
will not be prorated for periods of less than one month.

J. Water Heating

This provision is closed to new customers and to changes in existing
service for existing customers.




Exhibit 2.e (continued)

Delmarva Power & Light Company of Maryland

SERVICE CLASSIFICATION "GS~S"

GENERAL SERVICE -~ SECONDARY = Continued ~

J. Water Heating - continued

At the customer’s option, service for water heating will be reundered
on a separate circuit and separately metered and billed at 2.62¢ per KWH.
The total connected load of this circuit shall be limited to one hundred watts
(100 W) per gallon of tank size or six thousand watts (6,000 W); whichever is
larger. Water heating installations shall be subject to Company’s approval
and be open to Company inspection at all reasonable times. Minimum bills for
such separate circuit will be $2.90 per wmonth.

K. Space Heating

This provision is closed to new customers and to changes in existing
service for existing customers.

Service for permanently installed electric space heating equipment may,
at the option of the customer, be rendered on a separate circuit and separately
metered, if such heating equipment is the exclusive heating source for the
space to be heated, and if such heating equipment is adequate to heat such
space under normal design temperatures and totals five (5) kilowatts in
capacity or more. In determination of adequate installed electric space
heating capacity to qualify for the separate service and meter under this
rate provision, the decision of the Company shall be final. A customer may
also include water heating equipment in such separate circuit, and in
addition equipment for cooling the air exclusively in the same space heated
through the separate circuit.

Service for the separate circuit shall be billed at the rate of 2.49¢
per kilowatt hour during the billing months of October through May, inclusive,
and at the rate of 3.49¢ per kilowatt hour during the wmonths of June through
September, inclusive, except as follows: If the customer shall be cooling
the air, in addition to heating, in the space exclusively heated electrically,
then during the billing wmonths of June through September, inclusive, if the
customer’s usage measured over his basic meter is less than 2,500 kilowatt
heours in any such billing months, the customer shall pay at the applicable
rase over the basic meter for that portion of the kilowatt hours measured
over the separate meter which will be required to make the total of such
customer’ s measured use for such billing month over his basic meter and his
separate meter together total 2,500 kilowatt hours, and he shall pay for the
remainder of his measured use over his separate meter at the rate of 3.49¢
per kilowatt hour. The customer shall not be required, however, to pay for
more than the total use measured on both meters.

The minimum bill for the space heating account for the period consisting
of the seven billing months of October through May, inclusive, shall be $5.08
for each kilowatt of installed space heating equipment, or a total of $92.22
whichever is the greater. There shall be no minimum bill for space heating
accounts for the billing months of Junme through September, inclusive.




Exhibit 2.e (continued)

Delmarva Power & Light Company of Marvland

SERVICE CLASSIFICATION '"GS-S"

GENERAL SERVICE - SECONDARY - Continued

L. Rules and Regulations

The rules and regulations set forth in this tariff shall govern the
supply of service under this service classification.




Exhibit 2.f

Delmarva Power & Light Company of Maryland

SERVICE CLASSIFICATION "GS-P"

GENERAL SERVICE - PRIMARY

A, Availability

This rate is available to any customer desiring service at primary
voltage as defined in Section XI-D of the Rules and Regulations, and who
owns and maintains the required transforming, switching and .protection
equipment.

B. Contract Term

Contracts, when required, are for an initial period of ome (l) year
with automatic month—to-month extensions until terminated. A contract
for an initial period of more than onme (l) year may be required if special
investment by the Company is necessary or for demands greater than one
thousand kilowatts (1,000 KW).

C. Monthly Rate

Billing Months Billing Months
June through September October through May
Demand Charge ~ Per KW $11.48 ‘ $3.95
Energy Charge - Per KWH 0.99¢ 0.85¢

D. Fuel Adjustment

All kilowatt hours billed under this service classification shall be
subject to the Fuel Adjustment Clause as provided in Section XIX of the
Rules and Regulations.

E. Measured Demand

l. The measured demand shall be the greatest demand established by
the custowmer during any fifteen (13) minute period of the month
25 measured by demand meter, except as modified by paragraph 2.

2. When a customer has contracted for off-peak service, the measured
demand shall be that which occurs during peak hours, provided
that the measured demand so determined shall not be less than

one third (1/3) of the measured demand established during off~
peak hours.




Exhibit 2.f {continued)

Delmarva Power & Light Company of Maryland

lagging shall be considered to be the base power factor,

SERVICE CLASSIFICATION "GS-P"

GENERAL SERVICE - PRIMARY - Countinued

F. Off-Peak Service

Peak hours are 8 a.m. to 10 p.m. Monday through Friday, including holidays
falling on weekdays. All other hours are off-peak hours.

The availability of off-peak service is subject to agreement in writing
between the Company and the customer. The Company reserves the right to restrict
the amount of off-peak power available to any individual customer and to
restrict the total amount of off-peak power available on its system.

G. Power Factor

The average power factor of the customer’s installation, expressed to
the nearest whole percent, shall be determined by metering installed by the
Company ratcheted to prevent reverse registration. Ninety percent (90%)

v

1f the average power factor is determined to be below ninety percent (90%)
for any given month, an additional charge of $0.02 per kilowatt of billing demand
for every whole percent less than ninety percent (90%) will be added to the
monthly bill. If the average power factor is determined to be between ninety
percent (90%) and one hundred percent (100%) for any mounth, a credit of $0.02
per kilowatt of billing demand for every whole percent above ninety percent
(90%) will be applied to the mounthly bill.

H. Billing Demand

The summer billing demand for each of the billing months of June through
September shall be the greater of the contracted demand, if applicable, or the
maximum measured demand as created during each month. The greatest billing
demand as created during the most recent summer billing months shall remain
in effect for each of the ensuing winter billing months ending with the May
billing wonth.

I. Minimum Charge

The minimum monthly charge shall be the demand charge. Minimum charges
will not be prorated for periods of less than one month.

J. Rules and Regulations

The Rules and Regulations set forth in this tariff shall govern the
supply of service under this service classification.
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Proposed Seasonal
Price Differential
for Residential Rates

Delmarva's proposed residential Rate R contains a
seasonal differential with a kWh energy ratchet (see
Exhibit 2.d4). All kWh consumed during the summer billing
months (June-September) would be billed at 5.94 cents.
During the winter billing months (October-May), 3.45
cents would be charged for each kWh up to the maximum kWh
billed in any of the preceding summer months; all addi-
tional kWh would be priced at 0.38 cents.

In general, kWh energy ratchets should not be applied to
residential rates, because the ratchets penalize customers
who consume most of their seasonal peak energy during
daily off-peak periods. However, two aspects of the pro-
posed seasonal differentials for Rate R merit serious
consideration by the PSC. First, the kWh charge during
the summer billing months is 1.72 times greater than the
energy charge during the winter months applicable to the
level of consumption established by the energy ratchet.
Second, the energy charge applicable to the level of con-
sumption established by the energy ratchet is about nine
times greater than the kWh charge for consumption in
excess of this level. These rate differentials, if
understood by residential customers, should encourage
customers to conserve electric energy during the summer
billing months in order to avoid higher charges during
the winter billing periods. However, Delmarva‘’s annual
load factor will increase only if the large seasonal
price differentials result in a growth in winter load and
sales that is greater than the reduction in energy con-
sumed during the summer months.

Prior to making a decision regarding these proposed
seasonal differentials, the PSC should require Delmarva
to:

1. Explain the rationale behind, and the revenue
effects of, the energy ratchet included in the residen-
tial rate (Rate R)

2. Demonstrate that the low kWh charge for consumption
in excess of the level established by the energy
ratchet in Rate R approximates the actual cost of
off-peak energy to the company.
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Proposed Seasonal
Price Differentials
for General Service Rates

The company's proposed general service rates, Rates
GS-S and GS~-P, contain seasonal differentials for both
the demand and energy charges and 100-percent demand
ratchets, 1.e., a customer's maximum demand in the summer
becomes the customer's minimum billing demand during the
winter billing months (October-May). Neither rate con-
tains a separate customer charge. (See Exhibits 2.e and
2.£.) :

The ratios of summer—to-winter demand charges are

2.26 and 2.90 for Rates GS-S and GS-P, respectively.
Given these differentials and the 100-percent demand
ratchet, general service customers should be encouraged
to keep their summer peak demands as low as possible.
However, the application of seasonal demand ratchets to
all general service customers can penalize certain
customers in the same manner as seasonal energy ratchets
can penalize certain residential customers. For example,
a bakery owner with a maximum demand occurring between
midnight and 5:00 a.m. (i.e., demand does not coincide
with the utility's peak demand) would be forced to pay
demand charges based on a maximum demand that does not
contribute to the system's peak demand.

Although the potential adverse effects on load factor
that can arise from using energy ratchets are reduced by
using demand ratchets, Delmarva should attempt to
determine whether the demand ratchet actually contributes
to an increase in its annual load factor. In addition,
the PSC should require Delmarva to:

1. Provide the PSC with alternative general service
rates that include a separate customer charge

2. Estimate the potential effects of reducing the
100-percent demand ratchets in the general service
rates and determine the feasibility of identifying
customers whose highest measured demands occur during
off~peak hours.






OFF-PEAK
DISCOUNTS

The Maryland PSC is also considering off-peak discounts

as a means of increasing the efficiency of energy con-
sumption and production. To investigate the benefits

of these discounts,; the PSC ordered "that each electric
company, with gross annual revenues exceeding $25,000,000,
shall file a report with the Commission, on or before
January 1, 1978, which relates to the feasibility of
establishing a provision for an off-peak discount for
large commercial and industrial customers."*

Utilities can offer customers either explicit or implicit
off-peak discounts. An explicit off-peak discount is
equivalent to a TOD rate, i.e., the lower price charged
for electricity consumed during off-peak periods is
explicitly stated in a rate schedule. An implicit off-
peak discount, such as BG&E's Rider 12 (see Exhibit 3.a),
is stated not as a lower price for off-peak consumption
but rather as an exclusion of some or all measured off-

peak demands in the calculation of a customer's billing
demand.

Historically, off-peak discounts have been made available
only to large commercial or industrial customers whose
consumption is measured by TOU meters (e.g., magnetic
tape recording meters). As stated in Chapter 1, we
recommend that customers with TOU meters be billed

under TOD rates. If the PSC decides not to order the
implementation of TOD rates for such customers, implicit
off-peak discounts should at least be offered as
incentives for large customers to shift electricity
consumption to off-peak periods. However, based on our
analysis of the implicit off-peak discounts offered by
BG&E and Delmarva, we do not believe that this type of
discount is very effective in terms of improving the
efficiency of energy production and consumption.

* Maryland PSC, Case No. 6808, Order No. 62568, p. 4.



Exhibit 3.a

48 ' Electric—Baltimore Gas and Electric Company

10, (Reserved for fulure use.)

11. Measured Demand

The measured demand is the Customer's rate of use of electric energzy as shown by or com-
puted from readings of the Company’s demand meter in any Z0-minute interval. In billing under
Schedule G it is adjusted to the nearsst half kw, and under Schedule T it is adjusted to the near-
est whole kw.

Where service is used in such a manner that the mezsured demand as defined above does not
properiy reflect the capacity which the Company is required to provide, the demand may be esti-
matad by the Company, 0 as to reflect such capacity.

Where the power factor is found to be less than 75%, the Company reserves the right to
base the demand on 75% of the kilovolt-amperes (kva) instead of on the kw.

@12.| Night and Holiday Demand Note: See Page 9 for Rider 12 Revision
The measured demand on Saturdays, Sundays and the foilowing hnolidays and during the

night hours from 9 pm to 8 am is reduced one-third in billing under Schedule T: New Year's Day,

Washington's Birthday, Memorial Day, Indevencence Day, Labor Day, Election Day (National

and State only) Thanksgiving and Christmas, and the Mornday following s1mh of these as fall

an Sundai.:l

13.. Initial Demand

During the first 6 months of service under Schedule T, the Billing Demand may be less
than 200 kw but in that event is not subject to decrease (and the Demand Charge is per kw
of such demand] When it reaches 200 kw, the provisions of this Rider no longer apply

14. Demand Proration

During the frst 6 months of the Initial term of a contract for service, or by reason of the
installation of additional egquipment at any time and upon the Customer's request prior to the in-
creass, the measured demand for billing purposes will be prorated under the foilowing conditions:

The billing month is divided into three periods consisting of the first 10 days, the second
10 days, and the remainirgz days of the monath. If the demand of the second or third
periods individually, or the higher demand during the combined second and third per-
ieds, ’m:reases ar least 109 over both (1) the demand of the preceding pericd of the
billing month and (2) the maximum Billing Demand of the preceding month, the Billing
Demand for the month is the avernge of the demands determined for each such period or
periods weighted on the basis of applicabie thirds of the month.

The above provisions are not applicable w0 a pari-month Billing Demand of less thaa 200 Ikw,
but such dermands are adjusted to 200 kw to obtain the benedts of ,.-:orz:icn under this Rider.

@13, Service at Primary Systams Volta

Service at a Primary System voltage is supplied where the conditions of use require distri-
bution by the Customer at Primary :j tem voltages, multiple or remote’y located transformer
lecations, ar where other conditions of use make it Lm;rac:.czble for ’l"# Customer to recaive
service at standard Secondary Distribution Syszem voltages. &3¢

The \dont‘ﬂv Net P;tpq af Satadnla (T ara cithioes a2 <icamwe a"{ l6;l1~a— Yevey per A pbn a6

Billing Demand for {the first 440 ki in excess of 60 kow {and 10cer kw of excess over 500 kw] and for all kW
uses in the following energy biocks: [0 28c¢per kwh for the Third and fourzh blocks. 016d per kwh for 0.28 ¢

shaflanl

the[Z 24 block and(0.1Tper kowh for thie exzess we. 0.11 & second 'block., 0.10 ¢

third This Rider also applies (1) to the billing of a Customer fewly (eceiving :e"'rlcs where the
Company specifies service at 34,500 volts as available for his load requiremen:s tut at the Cus-
tomer's request, the Company a: its expense provides transiormation facilities for delivery at

13,200 volts, or (2) where a Schedule T Customer czanges to Schedule G under the provisicns of
Rider 22,

P. 8 C. dd.—E-6 Suppl.[153)] Filled [1/29/771=2ffeceive [ 12/2/77
159 12/13/77 1/12/78




Exhibit 3.a {continued)

Blectric Service Tariff

12. Qff-Peak Demand (Schedule T)

The measured demand occurring between the hours of 11 pm and
8 am on weekdays (Monday-Friday) and all hours on Saturdays and
Sundays and the following National and State holidays is not used
in determining the Billing Demand under Schedule T: New Year's
Day, Washington's Birthday, Memorial Day, Independence Day, Labor
Day, Election Day, Thanksgiving, Christmas, and the Monday followirng
such of these as £all on Sunday.



Exhibit 3.a (continued)

Raltirnore Gas and Electric Companyv--Electric 33

822, Change of Schedule

A Customer receiving service under Schedule G may, at any time, contract for the service
under Schedule T. Wheré the estimated cost of additional main facilities required for the supply
of service at 13,200 volts and over does not excesd 3$1,000, the initial term of contract under
the latter schedule may be reduced by the number of consecutive months, immediately preceding
the change of schedule, in which the Customer’s Billing Demand under the former schedule
at that location excseds 173 kw, but in no event to less than 1 }'eaq":: any such reduction in term is
considersd as reducing correspondingly or as eliminating the billing periods affected by Rider 13.

& Customer receiving service under Schedule T may, upon rsquest, 2t any time afier the
expiration of the initial term of comtract be billed. efective from the date of the first recular
meter reading following the reseeipt by the Company of the request, for service after that date,
under Schedule G prior demands being disregarded. Billing under Schedule T may subsequently
be resumed effective with th» date of the first regular meter reading following the Customer's
request for such resumption. for service afier that dat ,Eqrior demands under Schedule T being
effective in the subsequent billing the same as though no lapse in billing under that schedule had
cccme@j but the foregoing provisions are not then zvailable for appiicntion unzil the expiration
of 1 year from the end of the period for which service was billed under Schedule G. The provi-
sions of this paragraph arz not applicable to service under Rider 17.

The provisions of the preceding paragraph are applicable during the initial term of contracs
under Schedule T, upon paymeant by the Customer to the Company of such an amount, if zny, as ;
would be held by the Company at the time of application of Schedule G, had the provisions of
Sec. 8.5 (Temporary Use) applied te the service from the beginning of the contzact, such pay-
"ment to be subject to refund only in the event of 3 resumption of billing under Schedule T and,
in that ease, in full; in such event, the iniiial term of contract under Schedule T is extended by
the amount of times during which the Customer was billed under Schedule G; and a further
change by the Customer to Schedule G is nos permitted until the expiration of the extended initial
tarm of contract under Schedule T, but in no evanr until the expiration of 1 year from the end of
the period for which service was billed under Schedule G.

A change from Schedule T to Schedule G is subject to the following additional provisions
until sach time as billing. under the former schedule is resumed or service is supplied at cther
than Primary Systams voltage:

(2) Transforming equipment to continue to be provided and maintained by the Customer, and
metering to continue to de at Primary Systems voltage.

{b) The Monthly Net Rates of Schedule G are subject to the discounis of Ridar 13,

P. 8. C. Md.—E-6 (Suppl.f 58 Filed @;lf,«?gﬁ?ﬁf\ectiveiz,’ﬂj?
159 12/13/77 1/12/78
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OFF-PEAK DISCOUNTS 3.

In the remainder of the chapter, we describe the require-
ments of implicit off-peak discounts and evaluate the
utilities' responses to the PSC's order.

REQUIREMENTS OF IMPLICIT
QFF~-PEAK DISCOUNTS

To increase off-peak consumption and improve the system's
load factor, some utilities offer implicit off-peak
discounts. These discounts are designed to encourage
customers to utilize more of the system's available
capacity, particularly baseload capacity. If consumers
respond to the lower implicit prices by increasing off-
peak use relative to peak use, the utility's annual load
factor will increase, and the utility's available capacity
will be used more efficiently. 1In addition, shifts in
use from the peak to the off-peak period may slow the
growth in the utility's peak demand and, hence, the need
for additional generating capacity.

To be most effective, implicit off-peak discounts should
be related to the lower cost of meeting off-peak loads.
However, given that implicit discount provisions do not
include explicitly stated lower prices for off-peak con-
sumption, it is impossible to determine whether implicit
off-peak discounts accurately reflect the time-related
cost differences of providing electric service. 1In
addition, it is not possible to estimate the potential
benefits of implicit off-peak discount provisions (i.e.,
load shifts and a higher system lcocad factor) in tariffs
applicable to large customers. Specifically, if elastic-
ity estimates were available, the benefits of implicit
off-peak discounts could not be estimated, because lower
off-peak prices are not explicitly stated in the discount
provisions.* An evaluation of the benefits of implicit
off-peak discounts is limited to the assumption that
large customers will respond to implicit discounts by

* For a survey of electricity demand studies and the
problems of estimating elasticities, see L.D. Taylor,
"The Demand for Electricity: A Survey," Bell Journal of
Economics, Vol. 6, No. 1 (Spring 1975): pp. 74~-110.
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shifting usage to off-peak periods and thereby contribute
to an increase in a utility's annual load factor.

EVALUATION OF UTILITIES' RESPONSES

Both utilities offer implicit off-peak discounts: BG&E
to its large commercial and industrial customers;
Delmarva to its large general service customers. In the
following subsections, we describe these discounts and
present our recommendations concerning each utility’'s
response.

Baltimore Gas and Electric Company

The major off-peak discount provision available to BG&E's
large commercial and industrial (Schedule T) customers
(excluding seasonal rate differentials), is contained in
Rider 12, which is applicable to service provided at

13.2 kilovolts (kV) and above (see Exhibit 3.a). Under
Rider 12, measured demand during off-peak periods for
Schedule T customers is reduced by one-third for billing
purposes. Currently, off-peak time periods consist of
the hours between 9:00 p.m. and 8:00 a.m. on weekdays,
all hours on weekends, and all hours on certain holidays.

On December 13, 1977, BG&E filed with the Maryland PSC
revised tariffs and riders pursuant to Order No. 62733 in
Case No. 7070 (see Exhibit 3.a).* In the proposed revi-
sion to Rider 12, all demands measured during weekends,
on certain holidays, and during weekday hours between
11:00 p.m. and 8:00 a.m. will be excluded from the cal-
culation of billing demands for Schedule T customers.

In other words, the company proposes to shorten the
weekday off-peak period by 2 hours and to ignore all
off-peak demands when preparing bills. These changes in
weekday off-peak hours are consistent with BG&E's
proposed off-peak hours for TOD rates (see Chapter 1).

* Currently, the PSC is considering these revisions in
Case No. 7159,
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Currently, BG&E allows Schedule G (general service) cus-
tomers to move to Schedule T under the provisions of
Rider 22 (see Exhibit 3.a). However, the minimum billing
demand of 200 kW for Schedule T customers and the fact
that Rider 12 is not available to Schedule G customers
may prevent some relatively small customers from shifting
loads to off-peak periods. Therefore, we recommend that
BG&E examine the practicality and feasibility of offering
the provisions of Rider 12 to Schedule G customers
willing to pay the additional costs of TOD metering.

As stated in Chapter 1, further analyses should be per-
formed to determine whether the 11:00 p.m. - 8:00 a.m.
off-peak rating period is appropriate. We believe the
risk of establishing new peaks at the beginning of the
off-peak period is minimal. Furthermore, Rider 12 could
be made available to all Schedule G customers willing to
pay for the additional TOD metering without resulting in
the peak period being extended into the beginning of the
off~-peak period. To minimize the risks of creating new
peaks during the existing off-peak periods, the PSC and
BG&E could limit the availability of Rider 12 to Schedule
T customers and to a predetermined number of Schedule G
customers. Using this cautious approach, the company
could gain valuable information on the ability and
willingness of Schedule G customers to shift loads. Such
shifts could result in an improvement in BG&E's load
factor and a reduction in the amount of expensive fuels
used in generating plants during peak periods.

Nonetheless, BG&E's existing off-peak discounts are
implicit rather than explicit and, as such, are not as
potentially effective as direct price reductions (i.e.,
explicit discounts).

Delmarva Power & Light
Company of Maryland

Delmarva's current general service rate includes an
optional off-peak discount provision. General service
customers who contract for off-peak service can establish
a measured off-peak demand up to three times their mea-
sured peak demand without increasing their monthly
billing demand. The off-peak discount is available to
any general service customer whose electricity consump-
tion is currently measured by a magnetic tape recording
meter, i.e., customers with demands exceeding 500 kWw.
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Delmarva intends to extend the use of these meters to
record consumption by general service customers with
demands exceeding 300 kW. Approximately five general
service customers, none of whom are located in Maryland,
have contracted for this off-peak service.

The general service rates (Rates GS-S and GS-P) filed

by Delmarva in Maryland PSC Case No. 7174 also contain

a provision for off-peak service (see Exhibits 2.e and
2.f in the previcus chapter).* During off-peak hours,
which are defined as all hours other than the weekday
(Monday-Friday) hours of 8:00 a.m. to 10:00 p.m., a
customer who contracts for off-peak service can establish
a measured demand up to three times his measured peak
demand without increasing his billing demand. Customers
who contract for off-peak service must pay Delmarva an
additional $8.75 per month, and Delmarva reserves the
right to restrict both the amount of off~-peak power
available to a customer and the total amount of off-peak
power available on its system.

Delmarva serves approximately 300 large general service
customers with magnetic tape recording meters. About 70
of these customers are located in Maryland, yet no Mary-
land customers have contracted for off-peak service.

Several elements of the company's current and proposed
general service rates may inhibit customers from con-
tracting for off-peak service. Potentially inhibiting
elements of Rates GS-S and GS-P filed in Case No. 7174
are the 100-percent demand ratchet, the lack of peak and
off~-peak energy charges, and the length of the peak
rating period that requires customers to shift a signif-
icant portion of their peak locad to the hours between
10:00 p.m. and 8:00 a.m. in order to improve their annual
load factors and reduce their annual electricity bills
(see Exhibits 2.e and 2.f). For example, assume an

* Although Delmarva did not submit examples of the
specific off-peak provisions contained in its current
general service rates, examples of the off-peak provi-
sions for Delmarva's proposed general rates were
available.
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industrial customer has a constant demand of 1,000 kW
during the peak hours of each month. Under Rate GS-P,
this customer, who has an annual load factor of 0.42,

will pay about $110,200 per year for electricity. If

this customer shifted 10 percent of his production to
weekday off-peak hours, his constant demand during the
peak hours of each month would decrease to 900 kW, and

his constant demand during the off-peak hours would be

140 kW. The customer's annual load factor would increase
to 0.46, and his annual electricity bill would decrease

to around $102,400. Thus, by shifting 10 percent of his
load and production to weekday off-peak hours, the
customer's annual electricity bill decreases by $7,800,

or about 7 percent. Because the relatively small decrease
in the customer's annual electricity costs could be

offset by increased operating costs, such as wage premiums
for employees working between 10 p.m. and 8 a.m., cus-
tomers may have little financial incentive to shift

loads to off-peak hours.

Delmarva has demonstrated the feasibility of establishing
an off-peak discount provision for large commercial and
industrial customers. However, the off-peak discount is
not used by any of Delmarva's 70 customers in Maryland
with magnetic tape recording meters. We believe Delmarva
should consider replacing the off-peak discount with a
TOD rate for these customers. No additional metering
would be required, the TOD rate would track the costs of
serving these customers more accurately, and customers
would have greater financial incentives to shift loads to
off~-peak hours.






AIR-CONDITIONING
END-USE TARIFFS

To assess the feasibility and desirability of introducing
end-use tariffs, the Maryland PSC ordered "that each
electric company, with gross annual revenues exceeding
$25,000,000, shall submit to the Commission, on or before
January 1, 1978, a report on the practicality of end-use
tariffs for air-conditioning usage by large residential

customers, as well as fra office buildings and shopping
centers."*

We do not believe that an end-use tariff for air condi-
tioning (i.e., a special rate applicable to electricity
used to power air conditioners) will significantly
increase the load factors or decrease the peak demand
growth of the Maryland utilities. 1In general, properly
designed TOD and seasonal rates that use existing meter-
ing equipment can deal with problems caused by the growth
in air-conditioning loads as effectively and less
expensively than can special end-use tariffs for air
conditioning.

In the following sections, we describe the requirements
for implementing end-use tariffs and their effectiveness
in increasing production and consumption efficiency.
Finally, we assess the utilities' responcses regarding the
practicality of such tariffs.

REQUIREMENTS FOR
DEVELOPING END-USE TARIFFS

End-use tariffs should reflect a utility's cost of provid-
ing electric service for a particular end use. However,
most end-use tariffs are designed to promote or inhibit

*  Maryland PSC, Case No. 6808, Order No. 62568, p. 4.
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the use of electricity to power certain appliances or
equipment and, as such, do not necessarily reflect the
actual cost of providing service for the particular end
use. ‘

The rapid growth of air-conditioning loads in recent
yvears has contributed to the increase in utilities' peak
generating capacity requirements. An end-use tariff for
air conditioning is a possible means of slowing the
growth in air-conditioning loads and, hence, the growth
in the utilities' peak demands. The assumption is that
consumers would be encouraged to reduce their use of air
conditioners if they were charged a relatively high price
for the peak electricity used to power air conditioners.

We do not believe that an end-use tariff for air condi-
tioning will significantly affect the growth in a
utility's peak demand. Although a higher price for elec-
tricity used to power air conditioners may reduce the
total kWh of air-conditioning use, consumers will prob-
ably be willing to pay the higher price on the hottest
and most humid days of the summer when a utility's summer
peak demand is most likely to occur. Consequently, the
benefits of such a tariff will probably be small; in
fact, needle peak problems might arise. Moreover, the
potential energy-saving benefits of end-use tariffs for
air conditioners will be further reduced by the costs of
implementing such a program {additional metering is
required) and the difficulties of metering residential
window air conditioners.

Properly designed TOU rates (e.g., a seasonal electric
rate with appropriately designed blocks for residential
customers) make air-conditioning end-use tariffs an

unnecessary complication in a utility's rate structure,.

EVALUATION OF
UTILITIES' RESPONSES

In their responses, neither BG&E nor Delmarva supports
the implementation of end-use tariffs for air condi-
tioning. A summary of our evaluation of each utility's
response is presented in the following subsections.
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Baltimore Gas
and Electric Company

Since 1959, BG&E's annual system peak demand has occurred
during the summer months (i.e., June-September). BG&E's
response indicates that the company believes this summer
peaking characteristic has been caused by the rapid and
extensive growth in the use of air conditioners by resi-
dential and commercial customers.¥*

BG&E recognizes that end-use tariffs for air conditioning
will enable the company to charge relatively high rates
for an end use that contributes greatly to the utility's
summer peak demand. These high rates should decrease the
demand for electricity to power air conditioners and

encourage the development of energy-efficient cooling
equipment.

However, the company realizes that an end-use tariff for
air conditioners can create many problems. A major prob-
lem is the inequity of charging different prices for kWh
consumed during the same time period by the same customer.
Other problems include the costs of additional metering
and wiring required to implement the tariff; thae
possibility of fraud by customers who rewire their air-
conditioning system to the meter not used to measure kWh
consumed by air conditioners; the use of portable window
air conditioners to avoid the tariff; and the possibility
of needle peaks occurring as consumers reduce their use
of air conditioners on all but the hottest and most humid
days (when the utility's summer peak is most likely to
occur) .

Delmarva Power & Light
Company of Maryland

Delmarva's response indicates the company believes that
air-conditioning end-use tariffs are neither practical
nor necessary to promote conservation. We agree with
Delmarva that properly designed TOU rates, which are
related to the time of consumption rather than the end
use, can promote conservation and efficiency better than
special end-use tariffs for air conditioning.

* In 1976, 77 percent of BG&E's residential customers
had a central or room air conditioner.






MARGINAL-COST-
BASED PRICING

As part of its investigation of potential rate structure
changes that would promote efficient electricity produc-
tion and consumption, the Maryland PSC ordered "that each
electric company, with gross annual revenues exceeding
$25,000,000, shall file, on or before January 1, 1978,
representative samples of rate structures which are based
upon marginal cost principles and the revenue requirements
as determined by the Commission in each company's most
recent rate case."*

A principal axiom of microeconomics is that resources are
optimally allocated when product prices equal their
respective marginal costs. Marginal cost is the value of
resources required to produce an additional unit of a
commodity. If price represents the value consumers place
on a commodity or service, the optimal production and
consumption level of a commodity or service is reached
when the price charged is equal to the marginal cost.

In recent years, regulators and utilities have indicated

a strong interest in applying the principles of marginal-
cost-based pricing to the electric utility industry. 1In
1974, the National Association of Regulatory Utility Com-
missioners requested the Electric Power Research Institute
and the Edison Electric Institute to study TOD pricing and
other novel approaches to electric rate design. A prelim-
inary conclusion of this study was that "rates should
reflect marginal costs to the extent possible."** RPA
supports this conclusion.

In the following subsections, we present the requirements
for developing marginal-cost-based rates (specifically,
TOD rates) and our evaluation of the utilities' studies
and rate structures based on marginal costs.

* Maryland PSC, Case No. 6808, Order No. 62568, p. 3.

** Flectric Power Research Institute, November 1977, p. 3.
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REQUIREMENTS FOR DEVELOPING
MARGINAL-COST~BASED RATES

When electricity rates reflect marginal costs, consumers
are encouraged to use electricity efficiently, because they
are being charged for the economic value of the electric-
ity. Because some marginal costs tend to correspond to
changes in demand on a utility's system, the changes in
consumers' usage patterns in response to marginal-cost-
based rates will promote the efficient utilization of
existing generating capacity. Thus, rates that reflect
marginal cost should promote efficiency in both the
production and consumption of electricity, the PSC's
principal goal.

As stated in Chapter 1, TOD rates should be based on
marginal costs to reflect the time-~related cost differ-
ences of providing electric service accurately. The
marginal costs of supplying electricity can be divided
into customer, demand, and energy categories. Strictly
defined, marginal customer cost is the cost of serving an
additional customer through the electric system; marginal
demand cost is the cost of meeting a 1-kW increment in
demand; and marginal energy cost is the cost of providing
an additional kWh of energy. When attempting to develop
TOD rates based on marginal costs, less theoretical and
more practical definitions are required. To this end,

we define marginal customer cost as the per customer cost
of a distribution system that connects all customers and
provides voltage but no power (i.e., the system can only
meet minimum demands); marginal demand cost as the
capacity cost of meeting incremental demands during a
specified time period; and marginal energy cost as the
fuel and operation and maintenance expenses incurred in
meeting incremental kWh requirements during a specified
time period.*

While RPA favors the use of marginal costs to develop TOD
rates, we recognize that implementation of TOD rates may
be delayed by the fact that the PSC and the utilities are
not familiar with marginal cost methodclogies. Therefore,
to expedite implementation, accounting costs may be used

* Marginal demand costs include marginal generating
capacity costs, transmission costs, and costs associated
with the demand-related portion of the distribution system.
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to develop TOD rates. However, because of the deficien-
cies in TOD rates based on accounting costs (see Chapter
1), the PSC should work closely with the utilities to
ensure that TOD rates derived from accounting cost studies
are acceptable. Moreover, the PSC should require the
utilities to continue to develop marginal cost studies.
The results of these studies provide information on

(1) the time periods in which demands and costs are grow-
ing fastest and (2) which customers are responsible for
that growth. The results of an accounting cost TOD study
may not provide this information. In the short term, the
information given in marginal cost studies should be used
to adjust TOD rates based on accounting costs. In the
long term, as marginal cost methodologies become under-
stood, the utilities can develop rates based directly on
marginal costs.

The PSC should not be misled by those who argue that TOD
rates should be based on accounting costs, because there
is no clearly defined and universally accepted method for
estimating marginal costs.* There is also no clearly
defined and universally accepted method for estimating
time~differentiated accounting costs. The development of
nonlinear production cost models, econometric load and
sales forecast techniques, and refined methods for select-
ing rating periods will soon enable analysts to define

and estimate marginal costs more precisely.

In the following subsections, we discuss two important
issues related to marginal cost pricing:

1. Use of short- and long-run marginal costs
2. Reduction of excess revenue.

Use of Short- and

Long—-Run Marginal Costs

Short-run marginal cost (SRMC) is the cost of increasing
output from a fixed amount of capacity, i.e., the
additional variable cost incurred by increasing output.

* Long Island Lighting Company and Virginia Electric and
Power Company were able to develop TOD rates based on
marginal costs.
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Long-run marginal cost (LRMC) is the cost of adjusting
capacity and providing energy to meet an increase 1in
demand during a specified time period in the future.

When an electric system has an optimal capacity mix (i.e.,
the total cost of meeting all demand is minimized), LRMC
and SRMC are equal. However, in all other instances, if
TOD rates are based on SRMC, the rates will have to be
changed frequently to reflect fluctuations in SRMC as
demands grow and the utility moves toward an optimal
capacity mix. Therefore, to provide rate stability, we
recommend that LRMC be used to develop marginal-cost-
based TOD rates.

We recognize that, in some instances, modifications of
LRMC may be required. For example, when a utility is
switching from oil-fired to nuclear baseload capacity,
rates must be adjusted, because the marginal energy costs
of nuclear baseload capacity are lower than the current
marginal energy costs of oil-fired units. 1In this case,
energy rates based on LRMC should be increased to reflect
more accurately existing and near-term operating condi-
tions of the utility.

Reduction of
Excess Revenue

Of major concern to utilities and regulators is the poten-
tial for excess revenue from rates based on marginal cost.
If TOD rates are set to equal estimates of marginal
demand, energy, and customer costs, revenues produced by
these rates will generally exceed a utility's revenue
requirement, resulting in utility earnings at a higher
rate of return than that allowed by the PSC. To reduce
revenues from marginal-cost-based rates to the level
established by the PSC, the utility is forced to charge
rates that are lower than estimated marginal costs.

Of the several methods developed to reduce revenues to
the constrained revenue level, the best known method is
the inverse elasticity rule, the use of which results in
the greatest reduction in marginal-cost-based rates for
those uses or customer groups with the least elastic
demands. It is argued that production and consumption
inefficiencies caused by deviations from marginal cost

pricing will be minimized by following the inverse elas-
ticity rule.
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While we agree with the theoretical basis of the inverse
elasticity rule, we also believe that deviation from mar-
ginal cost pricing should follow two ground rules:

1. Customer charges should be reduced, but not
eliminated.

2. The ratio of peak to off-peak marginal kW and kWh
costs should be maintained to the extent possible.

If these two ground rules are followed, the resulting TOD
rates should provide proper price signals to customers
regarding the true costs of providing electric service
without allowing any customer at any time to receive ser-
vice at no cost.

EVALUATION OF UTILITIES’
MARGINAL-COST-BASED RATES

Both utilities submitted marginal-cost-based rates

in response to the PSC's order. However, we were unable
to assess Delmarwa's rates, because no supporting data
were submitted. BG&E did indicate the methods it used to
develop the rates; consequently, we are able to make
specific recommendations to BG&E. Our evaluations are
presented in the remainder of this chapter.

Baltimore Gas and
Electric Company

BG&E submitted two sets of marginal-cost-based TOD rates,
each based on a different method for estimating revenue
requirements. Both sets of marginal-cost-based rates pro-
duced excess revenues of $230 million for the test period.
In the first method (the method preferred by BG&E), BG&E
set the adjusted revenue level from each rate schedule
equal to the product of each schedule's unadjusted revenue
and the ratio of total allowed revenue to total excess
revenue (see Exhibit 5.a). In the second method, BG&E
reduced the marginal-cost-based TOD rates to produce the
level of revenue currently allowed from each rate schedule
(see Exhibit 5.b). TOD rates developed using the first
method are higher than TOD rates developed using the
second method for Schedules R and T and lower for

Schedule G.



Exhibit 5.a

BG&E
Summary of Marginal Cost Rates
Maintaining the Ratio of Marginal Costs Between Schedules

Schedule G

Schedule R g?\g:_’ Demand and Over 60 kW Demang  Schedule T

TOD Non-TOD TOD Non-TOD TOD Non-TOD TOD
Customer charge ($/bill) 7.260 3.930 11.040 6.830 64.430 53.420 253.000
Demand charge ($/kW)
Peak*
—Summer** - - - - 11.310  11.240 9.380
—Winter® - - - - 1.800 1.790 1.500
Oﬁ‘-peakJf
—Summer - - — - 11.310 11.240 0.150
—Winter - — — - 1.800 1.790 0.150
Energy charge (¢/kWh)
Peak
—Summer 12549 6.778 9.276 5.768 1.716 1.371 1.594
—~Winter 3.923 2496 3.235 2.288 1.681 1.396 1.561
Off-peak
—Summer 1.263 6.778 1232 5.768 0.970 1.371 0.902
—Winter 1.263 2.496 1.232  2.288 0.970 1.396 0.902

*8:00 a.m.-11:00 p.m. weekdays.

**Four billing montns of June-September, inctusive
tEight biiling morths of October-May, inclusive.
Al hours not in "*"



Exhibit 5.b

BG&E
Summary of Marginal Cost Rates
Based on Case No. 7070 Revenue Allocation

Schedule G

Schedule R ?Jewsz\: Pemand and Over 60 kW Demand W

TOD Non-TOD TOD Non-TOD TOD Non-TOD TOD
Customer charge {$/bill) 7.260 3.930 11.040 6.830 64.430 53.420 253.000
Demand charge ($/kW)
Peak*
—Summer** — — — - 13.950 13.870 9.180
—Winter® - - - - 2220 2210 1.470
Off-peak*
—Summer — — - - 13.950 13.870 0.180
—Winter — — - - 2.220 2.210 0.150
Energy charge (£/kWh)
Peak
—Summer 10.714 5.786 11.622 7.226 2.119 1.693 1.555
—~Winter 3.361  2.132 4,053 2.867 2.075 1.722 1.523
Off-peak
—Summer 1.078 5.786 1.544  7.226 1.198 1.693 0.830
—Winter 1.078 2132 1.544  2.867 1.198 1.722 0.880

*8:00a3.m.-11:00 p.m. weekdays.

**“Four billing months of June-September, inclusive.
TEight biiling manths of Cctober-May, inclusive.
FAN hours not in "+,
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To facilitate our examination of BG&E's marginal cost
response, we focus on the TOD rates shown in Exhibit 5.a;
however, our comments are also applicable to the TOD
rates shown in Exhibit 5.b.*

On the basis of our examination of BG&E's marginal cost
study and the methods used to develop the TOD rates for
each rate schedule, we recommend that the PSC not require
BG&E to implement the marginal cost rates at this time.

We also recommend that BG&E continue to develop its mar-
ginal cost methodology and the methods used to translate
marginal costs into rates.** Although the company's first
effort in performing a marginal cost study should be rec-
commended, certain refinements are necessary before BG&E's
marginal-cost-based TOD rates can be implemented.

The design of BG&E's marginal-cost-based TOD rates 1is
identical to BG&E's design of TOD rates based on account-
ing costs (see Exhibit 1.b in Chapter 1). As we mentioned
in Chapter 1, BG&E should develop three-part TOD rates

for Schedule R customers and Schedule G customers with
demands of 60 kW or less. BG&E should also develop peak
and off-peak demand charges for Schedule G customers with
demands exceeding 60 kW and summer and winter off-peak
energy charges for each rate schedule.

We disagree with BG&E's assumption that the marginal-cost-
based TOD rates will produce a 10-percent decrease in kWh
sales during the summer and winter peak periods for each
rate schedule and a 10-percent decrease in billed kW
during the peak periods for Schedule T. For TOD rates

* BG&E also submitted non-TOD rates based on marginal
costs for Schedules R and G (see Exhibits 5.a and 5.b).
The non-TOD rates include seasonal energy rate differen-
tials for Schedule R customers and Schedule G customers
with demands of 60 kW or less. Seasonal demand and
energy rate differentials were developed for Schedule G
customers with demands exceeding 60 kW.

** BG&E indicated that its marginal cost methodology is
based on the methodology presented in National Economic
Research Associates, Inc., How to Quantify Marginal Costs:
Topic 4, prepared for the Electric Utility Rate Design
Study, March 10, 1977.
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based on accounting costs, BG&E assumed a 5-percent
decrease in peak kWh sales and a 5-percent decrease in
peak kW consumption by Schedule T customers (see Chapter
1). Because peak and off-peak price differentials are
greater for rates based on marginal costs than for rates
based on accounting costs, the company felt it necessary
to assume the 10~percent kW and kWh sales decrease for
reasons of financial protection. As stated in Chapter 1,
BG&E assumed incorrectly that TOD rates would cause
decreases in consumption during peak periods with no cor-
responding increase in off-peak consumption, i.e., that
the cross-elasticity of demand between peak and off-peak
rating periods is zero. :

To evaluate the implication of this assumption, we com-
pared BG&E's TOD rates based on accounting and marginal
costs and the billing determinants used to calculate the
revenues produced by each rate. The results of our
analysis revealed that not only did BG&E explicitly

assume that the cross-elasticity of demand between rating
periods is zero, the company also implicitly assumed that
the direct price elasticity of demand during the off-peak
period is zero. For example, BG&E developed off-peak
energy charges for Schedule R of 2.602 cents per kWh using
accounting costs and 1.263 cents per kWh using marginal
costs. However, in determining the off-peak revenues pro-
duced by these charges, BG&E assumed that the same number
of kWh would be sold during the off-peak period at either
price, i.e., that the price elasticity of demand during
the off-peak period is zero. BG&E made the same assump-
tion regarding off-peak kWh sales for Schedule G and also
assumed that kW and kWh off-peak price elasticities for
Schedule T were both equal to zero.

Even more questionable is BG&E's implicit assumption that
the kWh price elasticity for Schedule R and kW price
elasticity for Schedule T during the winter peak period
are positive. 1In other words, BG&E assumes that increases
in the Schedule R winter peak kWh rate and the Schedule T
winter peak kW rate will cause an increase in kWh consump-
tion by Schedule R customers and an increase in kW demand
by Schedule T customers during the winter peak period.

The Schedule R winter peak kWh rate based on accounting
costs is 4.575 cents per kWh; the kWh rate based on mar-
ginal costs is 3.923 cents. However, BG&E, in determining
the revenue produced by each rate, assumed that fewer kWh
would be sold during the winter peak period at 3.923 cents
per kWh than at 4.575 cents per kWh. In Schedule T, the
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winter peak demand charge based on accounting costs is
$2.98 per kW, while the marginal cost rate is $1.50. Once
again, in calculating the revenue produced by each rate,
BG&E assumed that Schedule T customers would demand fewer
kW at $1.50 per kW than at $2.98.

We believe BG&E was not aware of the implications of its
explicit and implicit assumptions concerning price elas-
ticities. Therefore, while we recognize BG&E's desire to
protect itself financially, we believe that the company
should develop new marginal-cost—based rates using more
logical assumptions concerning price elasticities.

As discussed in Chapter 1, we disagree with BG&E's use of
the BIP method to allocate demand-related power supply
costs based on accounting costs to rating periods. 1In
the marginal cost study, BG&E used relative values of the
loss of energy probability (LOEP) to allocate all demand-
related plant costs {including distribution costs) to
rating periods.* LOEP is the probability that during a
specified time period BG&E will be unable to meet the
energy demands on its system. Because LOEP is higher .
during peak hours than during off-peak hours, BG&E's use
of LOEP results in the allocation of 76 percent of
marginal demand-related unit costs for each rate schedule
to the summer peak period, 22 percent to the winter peak
period, and 2 percent to the off-peak periods. BG&E
states that "the cost of system expansion should be
apportioned to these hours in respect to the probability
of (energy demands) exceeding capacity."** We agree

with BG&E and therefore recommend that the company use
the LOEP method, or a similar method, to allocate
demand-related power supply costs in the accounting cost
TOD study described in Chapter 1.

In light of the fact that the company had never before
performed a marginal cost study, the methods used to
calculate the marginal costs are relatively reasonable.

* BG&E, response to PSC Order No. 62568, Section C, p. 13.

**%* BG&E recognized that only demand-related power supply
costs should be allocated using LOEP, but the company did
not have sufficient data to develop a different method
for allocating demand-related distribution costs.
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However, to determine if the results of BG&E's study
truly reflect the company's marginal cost of providing
electric service, it would be necessary to examine such
items as the company's:

® Load and sales forecasts through 1990
@ Generating capacity expansion plans through 1995
® Planned reserve margins between 1978-1990

® Planned additions to transmission and distribution
systems through 1990

® Historical load and sales data by customer group

@ Operating arrangements with the Pennsylvania-~New
Jersey~Maryland (PJM) power pool

® Derivation of carrying charges
® Planned maintenance schedules and expected forced
outage rates.

Although such an examination is outside the scope of this
study, it should be undertaken prior to approving BG&E's
proposed TOD rates based on marginal costs.

Delmarva Power & Light
Company of Maryland

Although Delmarva contends that marginal cost studies are
artificial and unnecessary innovations in electric utility
rate making,* the company did submit TOD rates based on
marginal cost for residential customers and for general
service customers receiving service at primary and
secondary voltage levels (see Exhibit 5.c).

Because Delmarva failed to submit a marginal cost study
or any explanation of the techniques used to develop
these TOD rates, we are unable to make specific recommen-
dations concerning Delmarva's marginal cost rates. The
PSC should direct Delmarva to submit the marginal cost
study that provides the basis for the rates submitted in
the response and explain how these rates were developed.

* Delmarva, response to PSC Order No. 62568, p. 2.



Exhibit B.c

Delmarva
Adjusted Marginal Cost Rates

Peak® Peak*® Off-Peak
June-September  October-May Year-Round
Primary general service
Customer charge ($/mo) 50.00 50.00
Energy charge (¢/kWh) 0.75 1.40 0.25
Demand charge ($/kW) 7.00 3.10 1.00
Secondary general service
Customer charge ($/mo! 20.00 20.00
Energy charge (£/kWh) 0.77 1.44 0.25 _
Demand charge ($/kW) 7.10 3.20 1.00
Residential service
Customer charge ($/mo) 5.00 5.00
Energy charge (¢£/kWh) 7.95 4,55 0.85

NOTE: These rates have been developed with a considerable degyree of judgment in the absence of
foad data, especially in the area of individual customer coincidence. The A.J. Schultz 1376 cust of
service study provided most of the determinants used. The present (enaral service rate has heen
divided into a primary and secondary service rate format. The present High Tension rate has been
incorporated into the primary general service rate. No marginal cost rates have been attempred for
the small classes of area lighting and public authorities.

*Peak hours are from 8:00 a.m.-10:00 p.m..Mondays-Fridays.




TIME-OF-DAY
USAGE
EXPERIMENTS

As part of its investigation of electricity rates, the
Maryland PSC ordered "that each electric company with
gross annual revenues exceeding $25,000,000 shall submit
to the Commission, on or before January 1, 1978, their
plans for the experimental testing of 200 large resi-
dential customers for time-~of-day usage."*

The PSC subsequently indicated that, rather than actually
offer TOD rates on an experimental basis to 200 residen-
tial customers, the utilities should submit their plans
for conducting TOU load research on a sample of 200 resi-
dential customers. As the PSC did not specify what
constitutes a "large" residential customer, the utilities
had to make this determination when defining the sample
to be used for the load research.

Although the PSC did not require the utilities to submit
plans for actually conducting a TOD rate experiment on

200 large residential customers, we believe that an actual
experiment would be more useful than simply collecting

TOD usage data over a 12- to 18-month period. This rate
experiment would provide the PSC and the utilities with
valuable information on the potential effects of TOD
rates.

We also believe that the PSC should reconsider its sample
size requirement of 200 customers. Determination of
sample size for either a TOD usage or TOD rate experiment
should depend on the statistical properties (i.e., mean
and variance of kWh usage and kW demands) of the residen-
tial population. If the required sample size were
determined using statistical sampling techniques, the PSC
and the utilities could find that a sample size of 200
customers is either too large or too small to provide

* Maryland PSC, Case No. 6808, Order No. 62568, p. 4.
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statistically reliable estimates of the demand character-
istics of large residential customers. For example, if
statistically reliable results could be obtained from a
sample of 100 customers, the utility and its customers
would benefit by saving the resources that would have
been used to sample 100 additional customers. If a
sample size greater than 200 customers were required to
obtain statistically reliable results, the PSC should
ensure that the utility increases the sample size to the
appropriate level.

As stated in Chapter 1, TOD rates should be implemented
where practical. To design and analyze TOD and other
TOU rates, the utility must know the customers' demand
patterns. Furthermore, where additional metering is
required, the utility should estimate the probable
effects of these rates on these patterns to ensure that
the benefits of TOD rates will be greater than the costs.
Load research is the means by which the necessary data
are collected. Generally, less information is available
on residential customers, who, unlike commercial and
industrial customers, do not have demand meters.
Although small residential users may be able to alter
their demand patterns, the costs of implementing TOD
rates for such customers will probably offset any
benefits (see Chapter 1). Consequently, the PSC is
focusing on the need to collect load research data on
large residential customers.

Because we recommend the use of TOD rates as the most
effective means of increasing consumption and production
efficiency, we support the undertaking of load research
studies. Moreover, regardless of the pricing policy
changes or load management programs selected by the
Maryland PSC, load research data are necessary to
develop an effective program designed to increase
production and consumption efficiency.

The requirements of a load research program and our eval-
uation of the utilities' responses to the PSC order are
given in the following two sections.
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REQUIREMENTS FOR CONDUCTING
LOAD RESEARCH STUDIES

To conduct load research for designing TOD rates, the
following steps are required:

1. 1Identify the data to be collected

2. Select and verify the sample

3. Identify and install the necessary equipment
4, Conduct customer surveys
5

. Analyze data using computers.
Each step is described in the remainder of this section.

Designing TOD rates requires energy-use data by customer,
demand data by customer, coincident and noncoincident
maximum demand data by customer group, load factor data,
diversity factor data, and daily load curves for the
system and individual customer groups. Information on
the probable response of residential customers to TOD
rates is also useful.

Once the purpose of the load research study and the
associated data needs are identified, the utility should
select and verify the sample. In this effort, the util-
ity must specify the size of the residential customers
who will be subject to the TOU experiment, select a
sample from this specific population using either a
judgmental or probabilistic sampling technique, and
verify that the sample is indeed representative of the
population.

Within the categories of judgmental and probabilistic
techniques, there are many different sampling procedures
and verification tests.* We recommend the use of
probability techniques for selecting samples; as such
techniques are likely to be more accurate than subjective

* See, for example, J.J. Doran et al., 1973, pp. 15-18.
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techniques. For the residential customer class, a
statistically representative sample can be obtained from
a random sample of large residential customers or from a
sample stratified according to annual energy-use levels
or appliance stock.

Statistical methods can also be used to choose the size
of the sample. However, because the PSC ordered the
experimental testing of 200 residential customers, sample
size is not a variable in this study.*

To collect TOU data on residential customers, additional
metering and other equipment is generally necessary.

For large volumes of data, magnetic tape recorders are
preferable, because they facilitate information transla-
tion. If the meters are not currently available, at
least 200 of these meters should be purchased and tested,
so they can be installed and operated before the start
of the load study. In this manner, any malfunctions or
installation problems can be identified and corrected.
Other necessary equipment, such as translators and
readers, should also be installed prior to undertaking
the study.

Data on the probable response of customers to TOD rates
can be obtained through customer surveys of household
appliance stocks and life-styles (e.g., family size,
income, number of children under age 6, and number of
household members at home during the day). Such informa-
tion is also indicative of consumer demand elasticities.
Surveys can be conducted through written questionnaires
or personal interviews.

Computers should be used to analyze the data. The util-
ity should review its existing computer equipment and
programs to ensure that they are suitable.. Data-handling
programs can be purchased (e.g., from IBM) or developed
internally. At least 12 consecutive months of load and
usage data should be collected and analyzed before using
the data to design and implement TOD rates.

* Asg mentioned previously, sample size should be deter-
mined by the statistical properties of the population to
be sampled. Therefore, the PSC should reconsider the
required size of 200.
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EVALUATION OF UTILITIES' RESPONSES

Although both utilities addressed the issue of load
research, only BG&E proposed a study that met the
reqgquirements as described in the previous section. Our
evaluation of the utilities' responses and recommenda-
tions regarding next steps are given below.

Baltimore Gas and
Electric Company

In its response, BG&E clearly identifies the scope of
the load research study required by the PSC order. 1In
the BG&E proposed study, the test population was defined
as those 14,975 residential customers who consumed

2,500 kWh or more in the billing month of July 1977.
BG&E does not explain its reason for selecting 2,500 kWh
as the cutoff point for large residential customers.

The sample representing this population was selected by
reordering the population records and then applying a
systematic sampling technique (a modified form of random
sampling). Specifically, the master records of the test
population were reordered by company district, then by
billing section within each district, and finally by
account number within each section. After this reorder-
ing, the master records were renumbered, and, starting
from a random point, every 75th record was selected to
create a systematic sample of 200 customers. A second
backup sample was selected in the same manner. In its
response, BG&E supports the sample selected with several
statistical tests (t-tests, analyses of bill frequency
distributions, and percent distribution by company
district). These tests fully validate both the primary
and backup samples.

BG&E proposes to use magnetic tape demand recorders
that record total load requirements every 15 minutes.
The average cost of equipment and installation is given
as $600 per location. The company proposes to conduct
the load research study for at least 1 year and to

store and process the collected data on its IBM 360/65
computer.

BG&E's approach to a load research study is correct,
but it could be improved by including customer surveys
designed to elicit probable responses to TOD rates.
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Such information {(e.g., household appliance stock and
household life-styles) can be valuable in ascertaining
potential benefits of TOD rates. In addition, BG&E's
response does not specify how the analysis will be
conducted and the results used. The PSC should require
BG&E to include customer surveys in its proposed study
and to explain how it will analyze and use the load
research data.

Delmarva Power & Light
Company of Marvland

Although Delmarva properly recognizes that sufficient
load research data are necessary before initiating any
change in vrate design (specifically, before designing and
implementing TOD rates), Delmarva's response does not

address the different requirements of load research
described previously.

Currently, Delmarva uses magnetic tape recorders to
collect billing data for 200 large commercial and indus-
trial customers and load research data for 160 randomly
selected residential customers (of the latter, 53 are in
Maryland). Delmarva plans to relocate the 160 residen-
tial meters after 1 year, but it is not clear if Delmarva
intends to install all of the 160 meters in Maryland.

At a minimum, Delmarva intends to collect load research

data using the 53 meters that have been installed in
Maryland since June 1977,

Delmarva does not specify how it intends to meet any of
the specific requirements of the residential TOU study.
Before any decision can be made regarding the validity
of Delmarva's proposed study, Delmarva must:

1. Identify the data needs of the study

2. Indicate the size and the rationale behind the
specified size of the residential customers it intends
to sample

3. Demonstrate that these customers are representative
of the population being sampled, and that it is not

necessary to have a sample size of 200, as requested
by the PSC

4., Specify how the data will be analyzed
5. Specify how the data will be used.



LOAD MANAGEMENT
PROGRAMS

In addition to alternative rate structures, the Maryland
PSC is investigating load management programs as a means
of increasing energy production and consumption efficiency.
As part of this investigation, the Maryland PSC ordered
"that each electric company, with gross annual revenues
exceeding $25,000,000, shall file with the Commission, on
or before January 1, 1978, a summary of its plans for load

management that it believes practical and that will reduce
the future need for new facilities."*

Load management is a general term used to describe direct
and indirect activities designed to reduce electric loads
during certain periods and shift electric loads from

one time period to another. We recommend that the PSC
require the utilities to implement the relatively
inexpensive indirect load management programs (e.g.,
promoting installation of insulation in homes). At the
same time, the PSC should evaluate the feasibility and
costs and benefits of the more expensive indirect (e.g.,
energy storage) and direct (e.g., radio and ripple
switching programs) load management programs,

Load management programs complement, rather than substi-
tute for, TOU pricing programs. Customers who wish to
reduce their consumption during peak periods because of
higher peak rates will be encouraged to install direct,
on-site load control equipment (e.g., appliance interlock
devices) to achieve a reduction. Load management, as a
complement of pricing policy changes (i.e., TOU rates),
can reduce a utility's need for additional generating
capacity and promote the efficient utilization of a
utility's existing plant.

In the remainder of this chapter, we describe the require-
ments of direct and indirect load management programs and

evaluate the utilities' responses regarding their existing
and proposed programs,

* Maryland PSC, Case No. 6808, Order No. 62568, p. 4.
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(particularly vipple control systems) have been used
extensively and successfully by utility systems in
Europe, Africa, and New Zealand to improve load factors
and reduce the need for generating capacity. Several
utilities in the United States are currently testing
one-way and two-way direct load control systems to
determine the systems' effects on peak demands, load
diversity, and billing expenses. For example, since
January 1, 1976, Central Vermont Public Service
Corporation has used a one-way ripple system to control
loads, such as space and water heating. The Detroit
Edison Company has used radio signals to control water-
heating loads since the late 1960s. Wisconsin Electric
Power Company has installed 450 automatic meter-reading
units that provide remote control of any two loads and
remote meter reading for a two=-part tariff (i.e., a rate
with separately stated kW and kWh charges).

Because direct load control (particularly remote control)
has not been used extensively in this country, we
recommend that the PSC require the utilities to perform
cost-benefit studies of remote load control options
before implementing comprehensive load management
programs. Interruptible rates should be implemented at
this time, as the implementation costs are minimal.

Indirect Load Management
Programs

The second category of options consists of activities
that encourage or enable a customer to conserve energy
by reducing electricity consumption. These activities
include promoting the installation of additional
insulation in homes, the purchase of energy-efficient
appliances, and the purchase and installation of energy-
storage devices; informing customers about inexpensive
ways to reduce their electric bills by reducing consump-
tion; and developing special electric rates available
only to customers whose homes or places of business meet
specified energy~efficiency standards.* By educating

* Duke Power Company, for example, has recently been
granted permission from the North Carolina Utilities
Commission to implement a residential conservation rate
that is available only to customers whose homes meet
very stringent energy-efficiency standards.
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customers about the potential benefits of energy conser-
vation and offering customers incentives to conserve
energy, utilities can provide a valuable service to
ratepayers, as well as increase their load factors and
reduce the need for additional generating capacity.

Because most indirect load management options are

relatively inexpensive, the PSC should encourage the
utilities to undertake these options.

EVALUATION OF UTILITIES'
PROPOSED AND EXISTING LOAD
MANAGEMENT PROGRAMS

Both BG&E and Delmarva have plans to develop direct and
indirect lcad management programs. A description of

these plans and recommended next steps are given in the
following subsections.

Baltimore Gas and
Electric Company

BG&E defines load management as "the concept of altering

a pattern of electricity use in order (1) to improve the
load factor, (2) to reduce the load at the time of a daily,
weekly, monthly, or yearly peak demand, and ultimately

(3) to reduce generating capacity requirements."*

The company's response covers four direct and indirect
load management activities, of which three are still in
the planning stages. BG&E plans to offer a curtailable
rider (interruptible service) on contracts to large
industrial and commercial customers, raise the minimum
acceptable power factor for customers to reduce peak
demands, and build a pumped storage hydroelectric
facility, in which water will be stored for use in
operating turbines during peak demand periods. Currently,

* BG&E, response to Order No. 62568 in PSC Case No. 6808,
December 1977, p. G:7-1.
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the company provides demand pulse information or equipment
to customers wishing to install their own load management
equipment.

In addition to these four activities, BG&E participates
or has participated in several other programs. First,
as part of the National Enexgy Watch (NEW) program,
sponsored by the Edison Electric Institute, BG&E certi-
fies new homes that meet the company's energy-efficiency
standards. In this manner, BG&E encourages contractors
to build energy-efficient houses. Also, some BG&E
customers have installed the IBM System 7, a computer
program enabling industrial and commercial customers

to control and rotate their own loads. The 70 customers
currently using this system and the 5 customers either in
the process of planning for its use or installing it are
indicative of the willingness of customers to implement
load management systems. Finally, a residential attic
insulation program sponsored by BG&E was abolished

in November 1977 because of shortages of insulation
material. In this program, BG&E assisted customers in
determining the type and amount of insulation that
should be added to their attics, financed the instal-
lation of the insulation by a contractor selected by
BG&E, and retrieved the cost of the insulation through
monthly customer billings.

Several improvements can be made in BG&E's three planned
load management programs:

1. BG&E should develop indirect load management
programs to promote conservation. In this effort,
customer education programs, residential conservation
rates, and the reestablishment of the attic insulation
program should be encouraged.

2. BG&E should seek approval from the Maryland PSC to
implement its planned curtailable rider for large
industrial and commercial customers. Prospective
customers with potentially interruptible loads should
be identified and encouraged to take advantage of the
interruptible sexrvice.

3. BG&E should provide the PSC with information

on the economics of the pumped storage hydroelectric
facility mentioned in its response. Although a pumped
storage facility is actually part of a generating
capacity expansion plan, rather than a load management
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program, pumped storage facilities can enable a
utility to provide electricity during peak periods at
less cost than conventional peaking turbines and to
utilize its baseload capacity more efficiently.

Delmarva Power & Light
Company of Maryland

Delmarva's response to the PSC's request for information
on the company's load management plans mentioned 12 load
management programs.* However, explanations of the
programs were not provided, and the status (i.e.,
active, inactive, planned) of each program was not
identified.

Delmarva's load management plans combine direct and
indirect load management programs.** Direct program
plans include expansion of interruptible Rate Q, instal-
lation of an automatic meter-reading and control (AMRAC)
system, and establishment of cogeneration and wholesale
power policies. Delmarva can interrupt 120 megawatts
(MW) of load created by customers served under Rate Q.
These loads are interrupted an average of eight times
per year, or whenever a new system peak is likely to
occur. According to company officials, Delmarva will
install the AMRAC system, which enables a utility to
control loads and obtain metering readings from a remote
location, only if the PSC orders mandatory load manage-
ment. Finally, the cogeneration and wholesale power
policies are designed to reduce Delmarva's need for
generating capacity and to promote energy conservation.

The company's indirect load management programs consist
of the promotion of heat pumps as energy-efficient
heating equipment; an advertising program for conserva-
tion; an energy-efficiency award program for new homes

* Delmarva, response to Order No. 62568 in PSC Case No.
6808, p. 8.

**%* Delmarva includes TOD rates in its load management
plans. We consider TOD rates complements, rather than
integral parts, of load management programs. Delmarva's
TOD rates are discussed in Chapter 1.
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constructed according to Delmarva's energy-efficiency
standards; and a customer consultation program designed
to explain the benefits of insulation to residential
customers. The company also plans to promote customer-
owned appliance interruptors and interlock devices when
TOD rates are implemented. In addition, Delmarva funded
a 1=-year study of various solar water-heating systems
and is providing $60,000 to support research on thermal -
storage devices at the University of Delaware Institute
for Energy Conservation. The company is also evaluating
the sales and service market for solar appliances.

Delmarva's load management plans appear to be extensive,
vet prudent. Because Delmarva did not describe these
programs in great detail, the PSC should request addi-
tional information regarding the status of the 12
programs mentioned and the extent to which the company's
indirect load management programs are being made avail-
able to customers in Maryland. Finally, the company
should provide the PSC with estimates of the potential
benefits of installing an AMRAC system.




