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CHAPTER 11
NEW APPROACHES TQ MEETING POWER DEMANDS

The past decade has been a period of adjustment for
electric utilities, regulators and ratepayers. The costs of
providing electric service have risen very rapidly as a result
of increasing boiler fuel prices, rising financing costs,
sharply increased costs of constructing power plants, and gen-
eral inflation. A baseload power plant which cost perhaps $300
per kilowatt to construct in the 1960s now might cost $1,5008 to
$2,008 per kilowatt, or more. The combination of enormous
increases in construction costs and high interest rates make the
financing of large new capacity additions financially burdensome
to utilities.

These economic pressures have served to focus attention on
alternatives to the construction and operation of conventional
central station generating plants. The alternatives receiving
most attention fall into three categories:

» weatherization and other conservation programs;

« improving utility load curves so to better utilize
existing plant and slow peak demand growth; this can be
accomplished through innovative rate designs and direct
load control methods; and

* new or less conventional power sources, such as indus-
trial cogeneration, photovoltaics, small-scale hydroelec-
tricity, wind energy and power from burning solid waste.

The first two categories attack the problem from the demand
side, while the third attacks it from the supply side.

This chapter discusses several studies and initiatives
undertaken in Maryland and the role each option might play as an
alternative to the building and operation of central station
power plants. In doing so, the discussion emphasizes the
technical studies conducted by Maryland agencies, actions taken
by the Maryland Public Service Commission and programs currently
being conducted by the State's major electric utilities. To
place these options in perspective, the first section of this
chapter describes the generation capacity planning process. The
alternatives themselves are divided into two principal cate-
gories. Demand-side approaches, such as conservation programs,
direct load control and time-of-use rates, which either lessen
customer power demands or improve the utility system load
curves. Supply-side options involve dispersed or non-utility
power production such as cogeneration, small-scale hydre, solar
energy, wind energy and municipal solid waste,
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A. The Generation Planning Process

A generation expansion plan is the means by which a utility
proposes to serve 1its expected future loads. A utility must
provide adequate and reliable service to all of its "firm"
customers, and generating capacity (or other means of satisfying
demands} must be planned accordingly. Moreover, it is desirable
that the utility provide reliable service at the lowest possible
cost. Reliability (i.e., adequate capacity to provide reliable
service)and long-run cost control are the twin goals of system
generation planning. In attempting to meet these goals, the
utility's capacity expansion plan must address the following key
gquestions:

- When should new capacity additions be scheduled to begin
service?

* How large should those capacity additions be?

- What are the feasible options (including demand-side
options} available to the utility, and what are their
costs?

* What kind of generating capacity (e.g., technology and
fuel type) should be added?

The appropriate timing of new capacity additions is
determined by the projected growth in loads in conjunction with
judgments concerning the proper degree of reliability for the
utility. Utility planners establish reserve margin targets by
analyzing a number of factors including load curve shapes and
power plant outage experience.

Given the load forecast (see Chapter I) and reserve margin
target (or other reliability measures), the planner determines
when the system needs its next plant. Once the timing of the
capacity addition is established, the planner selects the power
plant technology. Conventional power plants fall into three
categories -- baseload, cycling and peaking -- and five major
fuel types -- nuclear, hydroelectric, coal, oil and gas. There
are also subcategories. For example, hydro may be run-of-river
or pumped storage. A plant may, depending on its design, burn
various types of coal -- high sulphur, low sulphur, coal-oil
slurry, etc. Purchased power is another important option to
plant construction that the planner may consider. Each different
technology (including purchased power) involves its own unique
trade-offs between fuel costs and construction costs.

The way in which a mix of these plants meet power demands
can best be explained by reference to a system daily load curve.
The load curve shows system demands at different times of the
day. On a typical utility system, load falls in the early
morning hours and then rises throughout the day reaching a
maximum in the late afternoon. Loads gradually subside during
the late evening hours. There is a certain minimum or "base"
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level of demand which is exceeded at virtually all hours of the
day. This load is served by the utility's "baseload" units,
which are large, operationally efficient generating plants which
operate most of the hours of the year. Because these units
require long time periods to be brought up to full power from a
cold start, they can only be effectively operated in a continu-
ous mode. Baselocad units are normally coal or nuclear-fired
steam plants with capacity in excess of 300 or 489 megawatts.

Above the baseload, demand may change rapidly from hour to
hour. "Cycling" units are capable of altering their outputs on
short notice to meet these sudden changes in load. The cost of
this flexibility is some loss in energy efficiency as compared
to baseload units, Cycling units are usually oil or coal-fired
steam plants, although hydroelectric plants with reservoir
storage are scmetimes used for c¢ycling purposes.

The very top of the load curve 1is served by "peaking"
plants. These units tend to be expensive to operate, but are
only run for the few hours per vear when demand is at itsg
maximum --usually less than 5 percent of the hours in a year.
Also, peaking plants have flexibility and can be brought on line
to serve sudden increases in load on very short notice. Although
0il and gas combustion turbines are the most common type of
peaking unit, there is growing interest in using pumped storage
hydroelectricity to fulfill peaking and cycling functions.

The planning of capacity additions must also take into
consideration differences in seasonal load shape. For example, a
summer peaking utility with a substantial air conditioning load
may exhibit great differences in summer-winter load shapes.

Baseload, c¢ycling and peaking plants have different
operating characteristics, construction costs and lead time
requirements. At one extreme, baseload plants are very expensive
to construct and install on a per kW basis compared to smaller
peaking units, Offsetting that, baseload plants consume rela-
tively inexpensive fuels (coal or uranium) and do so with a high
degree of operational efficiency. At the other extreme, peaking
units are inexpensive to construct but burn expensive fuels.

The choice of plant technology thus requires an evaluation
of the capital cost/operating cost trade-off. Which type of
plant is more economical depends ultimately upon the number of
hours per year, on average, the plant will operate. For example,
if additional capacity is likely to be operated for only a small
number of hours, then peaking capacity is likely to be the less
expensive option, However, if the new unit is needed to serve
for a large number of hours, then baseload capacity may be more
economical.

To evaluate alternative generation plans, it is necessary
to obtain a great deal of information and to make numerous
assumptions. Accurate estimates of the construction costs and
operating costs associated with each alternative plan over an
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approximate time horizon must be developed. The operating costs
are normally calculated using a production costing model. These
models simulate the operation of a power system by dispatching
the utility's power plants to meet its forecasted loads. In
doing so, the simulations incorporate numerous factors and
assumptions, including fuel costs and fuel cost escalation
rates, load growth, unit outages, load shapes and unit mainte-
nance requirements. Utility planners normally express the
construction costs associated with a generation plan in terms of
the revenue required to effect the plan ("revenue require-
ments"). This allows the operating costs and capital costs of a
given plan to be expressed on a common basis.

Generation planning involves far more than calculating the
revenue requirements associated with various plans. The planner
must also cope with an assortment of complications and con-
straints. A partial list includes:

* Uncertainty -- Perhaps the single most important planning
decision relates to the timing of capacity additions.
Unfortunately, the load forecasts which are relied upon
tend to be highly uncertain. Similarly, the calculation
of the least cost plan depends upon some rather specula-
tive assumptions concerning future fuel prices, equipment
costs, interest rates and other factors.

« Lead Time -- Ten years or longer is now required to site,
license and construct a baseload power plant. Long lead
times have the effect of reducing planning flexibility by
limiting the feasible generation alternatives. For
example, if a load forecast is inaccurate, the utility
may need new baseload capacity soconer than it is able to
complete construction.

* Financial Capability -- Electric utilities do not have
unlimited financial resources. The generation plan must
therefore be consistent with the ability of the utility
to raise the funds required for construction.

* Regulatory Constraints -- Generation planning options are

sometimes limited by regulatory constraints on power
plant construction and operation., The restrictions
imposed by the Fuel Use Act limit the utility's freedom
in selecting fuel type.

Generation planning is clearly not a simple, straight
forward exercise. It requires reconciling the most economically
attractive options with an assortment of risks, uncertainties
and real world problems.
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B. Demand-Side Alternatives

Within the last few years there has been an increased
interest in managing customers' demands for power. Demand
management programs can be classified as either conservation or
load management. Conservation refers to programs or measures
designed to reduce the customer's total consumption of energy.
Load management is less concerned with the aggregate amount of
energy consumed than when it is consumed. Specifically, load
management programs are designed to shift energy usage out of
the peak period (when system power demands are greatest) into
the off-peak period, Utilities are particularly interested in
load management because of its potential to lessen the need for
new plant.

This section reports on initiatives undertaken in Maryland
or by Maryland utilities in the area of conservation and load
management. Emphasis is given to residential weatherization,
rate design reforms and direct load control. This section also
describes research conducted by the State.

S tion T a izatio

A variety of conservation and weatherization programs are
currently being offered by Maryland utilities. The Residential
Conservation Service (RCS) was established by the National
Energy Conservation Policy Act (NECPA) of 1978. 1Its purpose of
is to provide households with the information they need to make
informed, economically sound decisions regarding investments in
weatherization. Maryland began to draft its plan in 1979, and
the plan was approved in February 1981.

Currently, six utilities participate in the Maryland plan.
They are BG&E, PEPC0O, Potomac Edison, Washington Gas Light
(WGL) , DP&L and SMECO. Any residential customer living in a
building with one to four dwellings can participate in the RCS
programs offered by these utilities. Eligible customers are
offered a detailed energy audit of their homes (referred to as
the Class A audit) which includes a furnace efficiency test.
Program participants are provided with other information
(compiled by the Maryland Energy Office) including lists of
installation contractors, and sources of financing.

The Maryland utilities have reported costs for providing
RCS services of approximately $100 per participating customer.
The National Governor's Association estimates the average cost
nationwide to be $158 (1). At their discretion utilities are
permitted to charge a fee up to $15 per customer, and all
Maryland utilities do so with the exception of DP&L. The RCS

costs in excess of the §$15 fee are recovered by the utility in
its retail rates as a cost-of-service item.
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One measure of success of the RCS program is the extent to
which customers have participated. Nationwide, utilities have
achieved responses of approximately 2 to 5 percent of eligible
customers per year. The participation rates experienced by the
Maryland utilities, as of September 386, 1982, are shown below in
Table II-1. PPSP estimates that the RCS program, if continued in
its present form for the next ten years, will eventually achieve
reductions in peak demand of approximately 8.3 percent and
reductions in residential kilowatt-hour sales of approximately
2.8 percent (2).

Table II-1. Customer Participation in the Maryland RCS

Programf{a)

Participation
Dtility Percentage

BG&E 3.9

DP&L 2.2

pEPCO (P) 1.2

Potomac Edison @.6

SMECO 1.1

weL(a) 2.1

{a) Data from Ref. 1.

{b) Since PEPCO and WGL generally serve the same
service area in Maryland, their participation
rates should be combined for a total partici-
pation percentage of 3.3 percent.

Although not required by the State's RCS plan, BG&E, PEPCO
and Potomac Edison also offer "do-it-yourself" (Class B) audits
at no charge. With this audit the customer records detailed
information on energy usage in the household, and the utility
analyzes the information and provides the customer with a set of
findings and recommendations on energy saving measures.

The Maryland Energy Office recently conducted a mail survey
of residential customers participating in the RCS program and as
well as those not participating. Several important findings
emerged from the survey. Paralleling national experience, it was
found that the RCS program is primarily being used by the middle
and upper income households and the better educated. The program
appears to be largely unsuccessful in getting participation by
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lower income households, elderly and renters. This is particu-
larly unfortunate because those individuals are believed to
occupy housing most in need of weatherization (1).

The survey also found that most RCS participants (84
percent) undertake some energy conserving measures as a result
of the audit, but in most cases the action is a modest, low cost
measure such as caulking or weatherstripping. Most households
refrain from making major investments because of the cost.
Reasons cited by respondents for not participating in the
program include the $15 cost of the audit, the belief that their
homes are already adequately weatherized and a lack of awareness
of the existence of the program.

In 1982, the Maryland General Assembly passed Resolution
No. 28 (House Joint Resolution 94) requesting the Maryland
Energy Administration and the Public Service Commission to hold
public hearings and to prepare a report on the effectiveness of
the RCS program in Maryland. The Public Service Commission held
public hearings in October 1982 to review Maryland's RCS
program. Areas of concern include the promotion and marketing of
the program; participation by "hard-to-reach groups"; the
cost-effectiveness of the program; assistance by community based
organizations; whether the Class A audit needs to be simplified;
and the feasibility of providing customers with financial
assistance. New federal rules issued in November 1982 provide
the State with greater flexibility in making changes to the RCS
program,

The Maryland Energy Administration and the Public Service
Commission transmitted a report to the General Assembly on
January 1, 1983 (1). The report contained several recommenda-
tions as to how the RCS program can be modified to achieve more
energy conservation and to ensure that the RCS program is
structured so that it can benefit all sectors of the utilities'
residential customers. In 1983, two bills were introduced to the
Maryland General Assembly with the purpose of revising the
State's RCS Plan in order to improve the response rate ang
effectiveness of RCS (3,4). The bills were not enacted. However,
the Maryland Energy Administration began working with utilities,
community based organizations, and other agencies to implement
administratively many of the activities identified in the bills.
In its role as lead agency for developing and modifying the RCS
State Plan under federal regulation, the Maryland Energy
Administration formally proposed changes to the Plan. The
primary goals of these changes are to enhance the delivery of
energy conservation services, to reach customers who have not
participated in the RCS Class A audit program, and to motivate
those customers to conserve enerqgy in their homes. Public
hearings were held on the proposed changes in June and July
1983.
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