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Table I-9

Employment by Sector Washington, D.C. Area

(Thousands)
1980* 1973%
Sector Number Percent  Number Percent
Manufacturing 56.0 3.6% 45.2 3.6%
Construction 75.4 4.8 77.9 6.2
Transportation/ 67.5 4.3 61.6 4,9
Utilities
Trade 296,2 18.9 247.1 19.7
Services/Finance 512.2 32.7 348.9 27.7
Government 560.5 35.8 477.1 37.9
Total 1,567.8 100.0 1,257.8 100.0

* Piqures are for April of indicated year.
Source: (7).

Table I-10 demonstrates the extent to which power demand growth rates on
the Pepco system have fallen since 1973. Prior to that year, sales were growing
by more than eight percent per year, and have since slowed to slightly over two
percent per year. Peak demand growth has fallen even more dramatically,
revealing a slight tendency for Pepco's very low annual load factor to improve
over time, The pattern of growth in the residential and general service class
is similar. Sales to SMECO continue to grow fairly rapidly as the Southern
Maryland region continues to undergo a gradual suburbanization process.
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Table I-10

Growth in Energy and Peak Demand on the Pepco System
(Thousands of MWh)

Annual Growth Rates

1966 1973 1980 1966-1973 1973-1980
Residential 1,978 3,529 4,026 B.6% 1.9%
Nonresidential 5,661 9,704 11,425 8.0 2.4
Sales to SMECO 330 755 1,106 12.6 5.6
Total 7,969 13,988 16,557 8.4 2.4
Peak Demand (MW) 2,123 3,680 4,142 8.2 1.7

There are several identifiable factors accounting for the decline in demand
growth. Although some economic development in the Washington area has occurred
in recent years, it has done so at slower rate than in the past. Population
growth, in particular, has slowed considerably. Moreover, much of the
Washington area development which has occurred in recent years has been outside
of the Pepco service area -- i.e., in Northern Virginia and the extremeties of
Prince Georges and Montgomery Counties. The District's population, which is
entirely served by Pepco, has been declining in absolute terms. Also, it has
been hypothesized that Pepco residential and commercial customers have already
achieved a very high level of air conditioning saturation (which represents a
large percentage of the Company's load), and the growth opportunities from
further saturation may be modest. Finally, it is likely that the combined
effects of higher prices and conservation programs also have substantially
contributed to this demand growth rate reduction.

Delmarva Power & Light Company

DP&L serves directly or indirectly the Delmarva Peninsula -- a geographic
region which includes the entire State of Delaware, the Maryland Eastern Shore
and two Virginia counties. This region contains about 5,700 square miles and a
population of 860,000. Electric service is also furnished to households and
businesses on the Peninsula by one other, very much smaller, privately owned
utility (Lincoln & Ellendale); by eleven municipal electric utility systems;
and by three rural electric cooperatives. DPsL itself serves directly almost 80
percent of the retail electric load on the Peninsula; and it generates more than
90 percent of the bulk power consumed. DP&L has a larger role in generation
than in retail sales, because it provides indirect service to much of the load
gserved by the other distribution utilities. Dover, Delaware and Easton,
Maryland are the only other systems generating significant quantities of power,
and they buy (and sell) power on an interchange basis with DP&L. Thus, all uti-
lities operating on the Peninsula are fully integrated with DP&L.

1 Until recently the Maryland towns of St. Michaels and Centreville operated
their own municipal electric systems. Currently, those two towns are now served
at retail by DP&L. :
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Some energy is also generated by industrial companies for their own use.
Dupont's Seaford nylon plant generates most of the power it consumes and purcha-
ses back-up power from DP&L. A small amount of energy from the Getty 0il
Company's joint steam~electricity facility is produced in excess of refinery
requirements and is sold to DP&L.

Except for a major manufacturing and urban center in and around Wilmington,
the Delmarva Peninsula is a largely rural region. A&n important food processing
industry has developed in recent years as a natural complement to the region's
agricultural activity. 1In addition, there are several popular ocean and Bay
resorts, the largest being Ocean City, Maryland. Maryland comprises only about
a quarter of DPaL's total load, and virtually all of the heavy manufacturing on
the Peninsula is in Delaware. The Virginia service territory is very small and
accounts for less than five percent of total Peninsula power demands.

The economy of the Peninsula, as well as the differences among the three
states there, can best be understood by examining employment patterns as shown
below for the year 1977. U.S. breakdowns are included on this table as a

benchmark.
Table I-11
Employment Shares by Major Sector
on the Delmarva Peninsula, 1977
Total
Delaware Maryland Virginia Peninsula U,S.

Agriculture 2.3% 10.6% 12.0% 4.9% 3.6%
Manufacturing 26.2 21.5 26.8 25,1 21.7
Trade 19.4 21.4 13.4 19.6 20.4
Government 18.7 15.9 19.7 18.0 16.7
Other 33.4 30.6 28.1 32.4 37.6

Source: Bureau of Economic Analysis unpublished data.

This table suggests that the structure of the Delmarva economy is similar to
the rest of the nation. However, these sector definitions are extremely

broad and tend to hide important differences among the various portions of the
Peninsula. Por example the most important manufacturing industry in the
Maryland service area is food processing, an activity which does not use large
quantities of energy. By contrast, chemicals, an extremely energy intensive
industry, dominates manufacturing in Delaware. Thus, within these employment
categories are major differences in economic activity which are themselves
expressed in electricity demand. This is shown below in Table I-12.
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Table I-12

Customer Class Shares of Electricity Demand
On the Delmarva Peninsula, 1977

Total
Delaware Maryland Virginia Peninsula U.S.

Total Sales (thousands of megawatt-hours)

5,293 1,794 271 7,358 1,929,000

Percentage Distribution by Economic Sector

Residential 30.3% 50.0% 47.1% 36.0% 33.2%
Commercial 29.5 32.8 41.5 30.8 23.1
Industrial 39.6 15.9 10.7 32.4 40.0
Other 0.6 1.3 0.7 0.8 3.7

The obvious, dramatic differences are in the industrial energy sales cate—~
gory. Delaware is typical of the U.S. (39.6 vs., 40.0), whereas in Maryland and
Virginia the industrial sector accounts for merely ten to fifteen percent of
total electricity usage. On the other hand, Maryland and Virginia have very
large residential sectors.

Table I-13

Growth in Energy and Peak Demand on the Delmarva Peninsula
{Thousands of MWh)

Average Annual Growth Rates

1966 1973 1980* 1966-1973 1973-1980
Residential 1,063 2,136 2,682 10.5% 3.3%
Commercial 1,025 1,969 2,387 9.8 2.8
Industrial 1,510 2,513 2,430 7.6 -0.5
Total 3,752 6,958 8,109 9.2 2,2
Peak Demand 752 1,540 1,698 10.8 1.4

(MW)

* Bstimates. 1980 peak demand is weather adjusted.
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Clearly, a precipitous decline in energy sales and peak demand growth rates
has taken place since 1973. This tendency can be explained by the various for-
ces which have operated nationwide -- sluggish economic growth, responses to
higher energy prices and so forth. But a prominent part of the explanation lies
in the stagnant industrial power demands. (Note that 1980 industrial sales were
actually below those in 1973.) The long-run outlook for heavy manufacturing
industry in Delaware is one of virtually no growth. Because of the importance
of this sector, overall system demand growth will be restrained.

The Allegheny Power System

APS is a holding company whose principal operating subsidiaries are The
Potomac Edison Company (PE), The Monongahela Power Company (MP) and The West
Penn Power Company. These three companies serve a sprawling, largely rural ser-
vice territory which extends over five states, approximately 86 counties and
29,000 squares miles. Approximately 2.6 million people live in this geographic
region. The rural nature of the system is attested to by the fact that the
largest city in the APS service territory, Parkersburg, West Virginia, has a
population of about 44,000.

Potomac Edison operates in western Maryland, the eastern West Virginia
panhandle, and the northwestern portion of Virginia. Monongahela Power serves
the northern half of West Virginia and a small area in eastern Ohio along the
Ohio River. West Penn serves the southwest and central areas of Pennsylvania.
The relative sizes of the three companies and the various requlatory jurisdic-
tions are shown in Table I-14 below.

Table I-14

1977 Energy Sales
(Thousands of MWh)

1965-1977
Annual
Company Sales sof APS Growth Rate
Potomac Edison 7,815.1 27.7% 10.7%
Maryland 5,628.8 19.9 11.9
Virginia 1,096.4 3.9 9.1
W. Virginia 1,089.9 3.9 6.9
Monongahela Power 7,198.0 25.5 6.0
W. Virginia 6,704.7 23.7 5.9
Ohio 493.3 1.7 7.4
West Penn 13,234.1 46.9 4.6
APS 28,247.3 100.0 6.3
I-25
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On the basis of energy sales, West Penn is the single largest portion of
the system; PE and MP are approximately equal in size., The Ohio and Virginia
service areas of APS are quite small compared to those in Maryland, Pennsylvania
and West Virginia. From the above table it is apparent that power demands in
the various areas have been growing at different rates. Between 1965 and 1977,
PE (Maryland) grew by nearly 12 percent per year compared to less than five per-
cent for West Penn. The rather extraordinary growth in Maryland is partly
explained by the establishment of the Eastalco Aluminum Company plant in 1970
near Frederick. As of 1977 that single customer represented nearly a third of
the Maryland load and approximately a fifth of the total Potomac Edison load.

It should also be noted that APS serves several municipals and cooperatives
in its service territory on a wholesale basis. In 1977 the APS companies sold
737 thousand MWh to 13 resale customers, the largest being Hagerstown, Maryland.
However, those sales represented only about 2.6 percent of the System's energy
sales,

APS serves a vast rural region containing small towns and a few small
cities. Despite the absence of large cities in the service area, agriculture is
relatively unimportant (less than six percent of total employment) compared to
heavy manufacturing. APS serves a rather large industrial load due to the pre-
dominance of electricity intensive industries in the area such as steel, alumi-
num, chemicals, glass and coal mining. The employment shares shown below
demonstrate that the structure of APS service area economy is not atypical of
the rest of the nation.

Table I-15

Employment Shares by Major Sector, 1977

Potomac Monongahela  West

Edison Power Penn APS Us
Agriculture 7.2% 6.1% 4.8% 5.9% 3.6%
Mining 0.7 6.3 4.1 3.9 0.9
Manufacturing 23.9 15.6 24.4 21.8 21.7
Trade 19,2 21.8 16.8 18,6 20.4
Government 15.2 16.3 16.2 16.0 16.7
Other 33,7 33.9 33.7 33.8 36.7

Source: Bureau of Economic Analysis unpublished county level
employment data.
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These figures demonstrate that agriculture and coal mining are far more
important activities in the APS service area than nationwide; but employment
shares in the other major sectors compare rather closely with those of the U.S.
Even though the manufacturing share is virtually identical to the U.S. average,
manufacturing activity in this region has been disproportionately concentrated
in the energy intensive industries. BAs of 1977 nearly 75 percent of the
industrial electricity sales revenues came from a few, very energy intensive
industries -- coal mining; stone, clay and glass; primary metals; paper and che-
micals. Nationwide, these industries account for about 50 percent of industrial
electricity sales revenues.

The pattern of electricity sales reflect the nature of the APS service
territory economy. A breakdown of electricity sales by major customer class for
APS and the U.S. shown below for 1977 reveal dramatic differences.

APS U.S.
Residential 28.7% 33.2%
Commercial 15.1 23.1
Industrial 53.3 40.0
Other 2.9 3.7

The combination of a concentration of heavy industry and the lack of any major
commercial centers is largely responsible for the pattern of APS sales shown
above., Also, the relatively mild summer climate and lower than average per
capita incomes tend to hold down residential usage relative to the rest of the
U. S.

Although the customer class distribution of electricity sales is quite dif-
ferent from the rest of the nation, historical sales growth experience for APS
has been quite typical. Prior to 1973 sales and peak demand were growing
rapidly. A slight decline in demand occurred during the 1974-1975 period, and
demand since then has been growing sluggishly. The slowdown in demand
experienced by APS has been for substantially the same reasons as for the rest
of the electric utility industry. In addition, however, demand has reflected
the poor performance of the steel industry, in recent years, upon which the ser-
vice area economy is highly dependent. As the figures in Table I-16

demonstrate, the post-1973 decline in demand has been sharpest for industrial
customers.

It is also interesting to note that peak demand has grown more rapidly than
energy sales since 1973. The figure listed for 1973 is the peak demand for the
winter of 1973-1974 =~ in the midst of the Arab oil embargo. The 1973 energy
sales fiqure is for the calendar year and therefore largely pre-embargo. This
tends to exaggerate post-1973 peak demand growth somewhat. Further, it has been
the nonindustrial sales which are the fastest growing part of the system. Since
these customers tend to have lower load factors (and higher coincidence factors)
than the system average, this has also caused peak to grow more rapidly than
energy. Despite the deterioration which has occurred over the past few years,
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APS still maintains a relatively high system load factor, especially compared to
the other Maryland utilities.
Table I-16
Growth of Energy and Peak Demand for the
Allegheny Power System
{Thousands of MwWh)

Average Annual Growth Rates

1966 1973 1980 1966~1973 1973-1980
Residential 3,711 6,614 8,633 8.6% 3.9%
Commercial 1,885 3,621 4,631 9.9 3.6
Industrial 8,822 13,760 15,808 6.6 2.0
Total 14,712 24,672 29,958 7.7 2.8
Peak Demand 2,661 4,230 5,564 6.2 4.0

(MW)

Load Factor 68.7% 71.7% 66.8%

Summary of Economic and Electricity Usage Trends

The historical power demand experience facing the four major utility systems
is summarized in Table I-17. Detailed data tables for both historical and pro-
jected demands are presented in tables at the end of this chapter.

Table I-17 reveals important similarities in the patterns of demand growth
for the four systems. From 1966 to 1973 energy sales and peak demand grew at
annual average rates of 8.0 percent and 8.4 percent, respectively, for the four
major systems combined. Demand fell in 1974 and 1975 and resumed its growth
thereafter though at a slower pace than in earlier years. Between 1973 and 1980
demand growth averaged only 2.6 percent per year.
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E. The Outlook for Growth in Power Demands

It is expected that future power demand growth will more closely resemble
the post-embarge growth rates than those occurring in the decade before 1974,
There are several reasons for this expectation. First, a continuation of the
economic slowdown of the 1970's, in comparison to the more rapid economic expan-
gion of the 1960's, 1s projected for the future. As Table I-18 indicates, popu-
lation and employment growth rate projections for the 1980's are similar to or
even below those experienced in the 1970's.l The Bureau of Economic Analysis
(BEA) is projecting that real per capita income in Maryland will increase by
only 2.3 percent annually over the next two decades (8). Finally, the tendency
during the 1970's for manufacturing (particularly heavy, energy intensive
manufacturing) to decline in absolute terms is expected to continue in the ser-
vice territories of the major utilities.

Perhaps the most obvious and important reason for the decline in demand
growth was the massive increases in energy prices during the mid and late
1970's. The historical price behavior and future outlook are shown in Table
I-19. Even if future real price increases do not occur, the massive price
increases which have already taken place will suppress future demand. This is
because many years are required before consumers can fully adjust to price
changes. Thus, during the 1980's consumers will still be adjusting their energy
usage to the price shocks of the 1970's. It is also reasonable to expect that
future real increases in electric rates for these systems will occur, and con-
tinued customer adjustment will follow.

Finally, attitudes and public policy concerning energy usage (and power
usage) have changed. Toward the end of the 1970's several important legislative
initiatives were enacted designed to require, fund or encourage conservation.
Although less potent than the slow economic growth and rising energy prices,
these numerous new conservation programs will help to slow the growth of power
demands.

The Power Plant Siting Program (PPSP), in cooperation with the Department of
the State Planning (DSP), has maintained a program of conducting independent
long-range load forecasts. Such studies have been undertaken for each of the
four major utilities ( 9 ), (10 )} (11 ), (12 ). The DPiL and APS studies
were completed relatively recently; however the Pepco and BG&E studies were
completed in 1974 and 1977 and were partially updated in 1978 and 1981, respec-
tively. It is anticipated that both studies will be updated and substantially
revised in 1982.

The PPSP/DSP load forecasts were developed through the application of eco-
nometric models (see Appendix A). This methodology involves two principal sta-
ges. In the first stage, statistical models of the demand for electricity are
estimated from historical data. These econometric models describe the rela-
tionship between the demand for electric energy and the various factors (i.e.,
the explanatory variables) that govern it, such as population, employment, cli-
mate, income and electricity rates. 1In the second stage, projected or assumed

1 he employment projections shown were prepared in 1978 and are therefore
somewhat dated. The most recent BEA figures (November 1980) project employment
in the State of Maryland to increase by only l.2 percent annually.
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Table I-18

Population and Employment Trends, 1970-1990

{(Thousands)
Population
Annual Rate of Growth

Service Area 1970 1980 1990 1970-1980 1980-1990
Pepco 2,062 2,090 2,196
{Md. only) 1,300 1,411 1,525 0.82% 0.81%
BG&E 2,071 2,174 2,296 0.49 0.55
Delmarva 800 879 959 0.94 0.87
(Md. only) 205 236 257 1.42 0.86
APS 2,495 2,636 2,797 0.55 0.59
(Md. only) 294 334 366 1.28 0.92
Maryland 3,924 4,216 4,510 0.72 0.67

Employment* (nonagricultural)
Pepco 1,058.56 1,168.7 1,434.4 1.42% 1.59%
{Md. only) 411.6 514.7 728.4 3.24 2.71
BG&E 885.8 949.,1 1,191..1 0.99 1.76
Delmarva 344.2 381.4 486.8 1.48 1.89
(M3, only) 92.8 105.9 127.8 1.90 1.46
APS 832.0 936.5 1040.0 1.70 0.81
{Md. only) 112.7 127.6 139.4 1.79 0.68
Maryland 1,519.0 1,709.0 2,216.1 1.70 2.02

* Employment fiqures in the 1980 column are 1977.

Source: (8), (%), (10), (1l), (12)
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Table I-19

Monthly Residential Electric Bills*

Annual Rate of Growth

Service Area 1972 1980 1990 1972~-1980 1980=1990
Pepco $10,35 $29.62 - 14.1% -—
(CPI Adjusted) 10.35 15.92 18.28 5.5 1.4%
BG&E 15.30 28.11 - 7.9 —
{(CP1 Adjusted) 15.30 15.11 18.41 -0.2 2.0
DP&L 13.19 36.11 - 13.4 -
{CPI Adjusted) 13.19 19.40 20.80 4.9 0.7
Potomac Edison 10.62 27.12 — 12.4 -
(CPI Adijusted) 10.62 14.57 15.24 4.0 0.5
Maryland 13.82 28.57 - 9.5 -
{(CPI Adjusted) 13.82 15.35 - 1.3 -

*Bills are based upon 500 kwh per month on January 1 of designated
year. Bills are for Maryland portions of service area only.

Source: (13)
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future values of the explanatory variables are inserted into the estimated
model, and the forecast is then calculated for each year. Peak demand is fore-
casted in a similar manner except that total energy usage iz used as an impor-
tant explanatory factor in the peak demand equation. Thus, energy forecasts
must first be developed in order to calculate the peak demand forecast.

In all of the PPSP/DSP forecast studies prepared to date, electricity sales
models have been estimated separately for the residential and non-residential
classes of customers. Moreover, models were separately estimated for the resi-
dential class, nonresidential class and system peak demand for the summer and
winter seasons, since behavioral relationships and some of the underlying deter-
minants differ between the two seasons. In all cases the models were estimated
using ordinary least squares regression —- in some cases using quarterly or
monthly time series data and in other cases using pooled time series/cross sec-
tion data.

The resulting forecasts are heavily influenced by the projections of and
assumptions on future values of the explanatory variables. To the extent
possible, these values were obtained from official, published sources. Where
official sources did not exist, future values were developed judgmentally (see
Appendix A).

Table I-20 provides the energy and annual peak demand forecasts prepared by
PPSP for the four major electric utility systems. Historical growth rates of
power demands are included in this table for purposes of comparison. Forecasts
for the Maryland portions of APS and DP&L are shown along with the aggregate
totals both with and without the non-Maryland demands. The figures for the
Maryland jurisdiction portions are not very meaningful to utility system plan-
ners since each of these utilities plans its generation investments strictly on
a system-wide basis without regard to jurisdictional patterns of demand.

There is significant variation among the forecasts for the four systems.
Pepco's peak demand i3 projected (updated forecast) to grow by less than one
percent annually compared to 3.3 percent for BG&E.l APS and DP&L, the two most
recent studies prepared by PPSP, are between these two extremes. With the
exception of the BG&E forecast of energy sales (which was completed in 1977),
the forecasted growth rates are roughly comparable to those occurring between
1973 and 1980. This is not a surprising result. Future economic and population
expansion in the service areas of the Maryland utilities is not expected to be
any more rapid than in the 1970's. However, even though future energy prices
are expected to rise in real terms, a 1970's type price explosion is assumed
not to reoccur. Thus, growth rates slightly in excess of those occurring during
the 1973-1980 period are plausible.

The PPSP/DSP forecasts in Table I-20 are each based upon a carefully for-
mulated set of assumptions regarding the future behavior of the variables
appearing in the demand equations. Those sets of assumptions are referred to as
the Most Likely Case (MLC). 1In each case the MLC scenario is based upon offi-
cial projections from federal and state agencies along with PPSP's best judgment

1 The BG&E peak demand forecast in Table I-20 is a revision of an original study
prepared by PPSP. However, the energy projections shown in that table have not
yet been revised. That accounts for the large discrepancy in the peak demand
and energy sales growth rates.
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concerning those variables for which official projections are not available.
Also, every effort is made to assure that the various assumptions in each case
are logically consistent with one another.

Some of the sources of these projections have been referred to earlier.
BEA has been relied upon for projections of real per capita income, and outside
of Maryland, for employment projections. Population and household formation
projections (utilized to determine residential customers) have been obtained
from the U.S. Census Bureau. Within Maryland, the Department of State Planning
projections of employment and population have been utilized. Finally, electric
energy price projections have been determined on a largely judgmental basis, but
taking into consideration national EIA fuel price projections along with the
specific circumstances of the utility system under study.

The usage of the projections figures available from these sources intro-
duces a large element of uncertainty into the load forecasts.l It is important
that this uncertainty be recognized and explicitly incorporated into the
planning process. In order to gauge the magnitude of forecast uncertainty,
various alternative scenarios are constructed, including a "conservation case”
gscenario. Upper and lower bound load growth rates are obtained by determining
the extreme, plausible modification to the MLC assumptions and recalculating the
forecasts. For example, the DP&L MLC peak demand growth rate forecast is 3.2
percent per year, surrounded by upper bound of 4.3 percent and a lower bound of
1.8 percent. Clearly, the range of uncertainty is quite large.

Table I-21 provides a comparison between the PPSP and Company prepared peak
demand forecasts through 1990. With some minor exceptions, the independent peak
demand forecasts prepared by PPSP are quite similar to those prepared by the
Companies. For all four major systems combined the difference is roughly 400
megawatts or less than one year's load growth. This discrepancy is well within
any reasonable range of uncertainty.

1 Uncertainty over forecast assumptions is only one problem of many involved.
For example, the models themselves may be in error to some degree. However,

assumption error is probably the most serious problem in forecasting and the

greatest source of uncertainty.
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F. The Management of Demand

System planning has traditionally involved determining the optimal sche=-
duling and mix of plant types (i.e. base load, cycling or peaker) and fuel types
which will minimize the total costs of producing power, while at the same time
providing reliable service. This is a complicated process and relies heavily
upon the outlook for the growth of power demand. With the rapid increases in
recent years in the cost of boiler fuel, generation facilities and financing, it
is becoming increasingly obvious that the least-cost approach in planning will
involve programs and measures to reduce_energy demand (or at least the growth in
energy demand) and flatten load curves.

Many utility systems recognize and are pursuing the demand-side alter-
natives. The Duke Power Company has been pursuing an ambitious demand manage-
ment program explicity in its generation plans. It has identified more than 25
such programs including new home insulation standards, direct load control and
time-of-day rates, which could result in amazingly large benefits. The
Company's Annual Report to Stockholders states:

Over the next 14 years, Duke Power has the opportunity to
avoid an investment of more that $10 billion.

The Company's comprehensive Load Management Program is
designed to do just that by reducing the incremental growth
of peak demand 5,635,000 kilowatts by 1994 - nearly the
equivalent of 5 generating units the size of McGuire 1. (18)

There are two basic approaches to managing power demands -~ conservation
and load management.2 Conservation simply refers to thé reduction in use of
electricity that can be achieved by better weatherization, improved appliance
efficiencies or by choosing a less energy intensive lifestyle. Load management
is only concerned with when electricity is consumed and not total usage. Load
management can achieve greater system efficiencies by shifting usage from times

1 phere are other factors which also argue for seeking alternatives to
construction of central station generating facilities -- environmental dif-
ficulties and financial distress. Environmental impacts of electric power
generation {and industrial activity generally) has led to environmental legisla-
tion. This legislation has tended to increase power plant licensing time and
has to some extent increased the length of the construction period. Both
effects have contributed to lengthening the lead times necessary to bring new
power plants on-line. Environmental litigation has also led to unanticipated
delays in bringing facilities on-line (as in the case of APS's proposed Davis
pumped storage hydro project) or even to out-right cancellations. High interest
rates may make it difficult for utilities to carry large, expensive construction
projects for long time periods.

2 From the utilities point of view, production of power by the customer such as
solar or wind energy also lessens demands, if that power replaces purchased
power. However, since these technologies produce electricity they are discussed
in Chapter II.
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when additional energy is expensive to produce (or when demand is pressing
against capacity) to times when additional energy is cheap (or when there is
excess capacity). Approaches which would facilitate such load shifting include
thermal storage technologies, appliance cycling controls, time—of-use pricing
and interruptible rates.

There is mounting evidence that in many instances conservation is extremely
cost-effective., However, there are numerous institutional barriers that tend to
prevent economically justified conservation measures from being undertaken by
consumers. These would include difficulty in obtaining information concerning
costs and benefits of conservation; the setting of utility rates at historic
costg rather than marginal costs (i.e. the costs of producing and providing
additional power); rapid ownership turnover of homes; and the unwillingness of
financial institutions to provide conservation loans at reasonable rates. These
problems can be mitigated to some extent by utility and governmental programs.1

Weatherization

Improved weatherization of residential structures may be one of the most
cost-effective methods of reducing expensive energy usage for homes which heat
and/or cool with electricity. The following data from BG&E shown in Table I-22
illustrate this point.

Potential weatherization benefits were confirmed in a recent study of
electricity usage in New York State. That study estimates that implementing
weatherization measures, as compared to typical current practice, would reduce
electricity used for space cooling by about 5 percent (20).

1 por a description of the many State and Federal programs operating in
Maryland see: Energy in Maryland, Maryland Energy administration, January 1981,
PP.18-49,
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Table I-22

Annual Electric Bill Savings for a "Typical Home" Served

By BG&E
Electric Resistance Heat Blectric
Heat Pumps A/C
Caulking & Weather-
stripping $33-$50 $25-835 $3-85
Wall Insulation $65-8100 $36=-556 $10-516
Floor Insulation $66-5101 $36-556 S0
Duct Insulation NA $29-544 NA
Storm/Thermal
Windows $59-591 $33~850 $4-56
Storm/Thermal
Doors $33-851 $18-528 $1~-82
Ceiling Insulation $429-%600 $239-35367 $102-$157
Clock Thermostat $42-%65 NA $9-514

Source: (19)

The California Energy Commission has estimated that a fairly modest investment
in weatherization could save electric heat customers in California 1,800 to
3,000 kWh annually. The same study reports that The Pacific Power & Light
Company (PP&L) estimates that a somewhat larger weatherization investment in a
typical, electrically heated home in its Oregon service territory could save
5,000 kiwh per year {(21).

PP&L. and Pacific Gas & Electric Company (PG&E) have implemented agressive
programs to subsidize such investments. Under both programs, the utility, with
the customer's consent, arranges and pays for the weatherization of a customer's
home, There ig no cost to the customer until the home is sold, at which point
the original owner must repay the principal. The utility, however, absorbs all
interest costs. PP&L and PG&E believe that these weatherization subsidies will
have the effect of ultimately benefiting all customers since it will lead to
large, long run reductions in system costs —- far larger than the amount of the
subsidies.

The cost~effectiveness and practicality of such a program depend on a
number of specific factors, such as the potential for further weatherization in
the service area and the structure of costs of the utility in question. PPSP is
conducting a study, jointly funded with the Office of People's Counsel, to
determine the possible costs and energy savings impacts such a program might
have on the BG&E system. If the results appear promising, the study will be
extended to the other utilities in the State.
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Even more cost~effective than retrofitting is the weatherization of new
homes. In recognizing this fact, several utilities and state governments have
proposed rate incentives, hook=-up restrictions and information programs to
encourage builders and prospective new home owners to build and purchase energy
efficient homes. 1In Maryland, recent legislation has bheen enacted to ensure

that new buildings will meet a minimum set of energy efficiency standards
(HB 748}.

Load Management

The demand for electricity on a given system varies significantly by season
of the year, by day of the week, and by time-of-day. The major utilities in the
State, with the exception of APS, have historically exhibited rather low annual
load factors. Unless some deliberate efforts are made to change this situation,
the low load factors are likely to persist and may even deteriorate further.

The setting of electric rates can play a useful and effective role in both
reducing the large, time related variations in load and in encouraging conser-
vation of electric power. This idea has been promoted by utility ratemaking
experts and became embodied in Federal energy policy with the 1978 passage of
the Public Utilities Regulatory Policies Act (PURPA).

This Act deals with numerous aspects of public utility regulation. It
requires state commissions to hold evidentiary hearings and to determine the
appropriateness of six principal ratemaking standards. These are:

Cost of service standard -- Rates charged to each class of customers
should reflect the costs of serving each class to the maximum extent
practicable. Such determinations should include "marginal costs".

Declining block rate standard -- Unless cost justified, the energy com-—
ponent of an electric rate shall not decrease as kilowatt hour consump-
tion increases.

Time—of-day rate standard -- To the extent practicable, rates should
reflect time related variations in cost, unless such rates are deter-
mined not to be cost-effective,

Seascnal rate standard -- Electric rates should reflect seasonal dif-
ferences in cost.

Interruptible rate standard -- Commercial and industrial customers
shall be offered interruptible rates which reflect the costs of pro-
viding service on an interruptible basis to those customers.

Load management techniques standards -- Utilities shall provide load
management techniques found to be cost-effective, practical, and use-
ful to reduce capacity requirements and/or fuel costs.

These rate design standards were established in order to promote the stated
purposes of PURPA -- conservation, efficiency and equity. By and large, these
goals can be achieved by providing the consumers of electricity with price
signals that better reflect the costs of providing additional electric service
to them.
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Time-of-use (TOU) rates (based upon time-varying marginal costs) can help
reduce the growth rate of peak demand, improve system annual load factors and
generally flatten load curves. These results naturally occur as customers
shift power usage from the peak to the off-peak period. If achieved, the
existing generation system can function more efficiently, and capacity additions
may be deferred. The fuel cost reduction occurs as the reduction in peak usage
(in response to higher peak prices) permits the utility to reduce operation of
its more energy inefficient generating units. In that manner TOU rates help to
serve the purposes of PURPA.

TOU rate implementation requires a large front-end investment in expensive
metering equipment needed to measure energy usage by time period. Consequently,
PURPA requires that such rates pass a cost-effectiveness test. TOU rates will
only lower system costs if the resulting increase in system efficiency outweigh
the additional metering and administrative costs. This question was investi-
gated by PPSP for the BG&E system (22). Benefits were measured as changes in
"consumer surplus® when moving from current rates to those reflecting marginal
costs by time period. TOU pricing was found to be cost-effective for the
average size customer in each class though cost-ineffective for smaller residen-
tial customers. It was estimated that the present value of the gains over the
lifetime of the metering equipment is roughly $85 million. Since this study
relies upon data several years old, and since fuel prices have risen far more
rapidly than metering costs, this may represent a substantial understatement of
the benefits.

Currently, none of the four utility systems provides time-of-use pricing to
its Maryland customers. The PURPA compliance hearings have been held or are
currently underway for each utility, but the Public Service Commission has ruled
on the ratemaking standards only for BG&E. In the other state jurisdictions in
which the Maryland utilities operate time-of-use rates have also been con-
sidered, and they have been adopted to a limited extent. The District of
Columbia has implemented the rates for the Pepco's approximately 250 largest
High Tension customers. The State of Delaware has also moved forward to imple-
ment such rates for many of the large industrial concerns. For many years now
West Penn Power and Monongahela Power have sold power on a time-of-use basis to
some of their industrial customers. However, there appears to be a very large
potential to expand time-of-use pricing, on a cost-effective basis, for both the
Maryland and non-Maryland portions of the service areas.

Direct load control devices are intended to serve the same purpose as time-
of-use rates, but they are generally controlled by the utility rather than the
individual customer. There are two basic approaches to direct load control --
heat {or cooling) storage and appliance cycling. With the former, electricity
heats water or some other thermal storage medium during the off-peak period.
Through the use of a communication device of some sort, the utility shuts off
the customer's electric space and/or water heater during the peak period. The
other approach, appliance cycling, involves interrupting the service of major
appliances -- air conditioners, electric space or water heaters -- for only a
few minutes at a time during the periods of maximum demand on a system. Whereas
thermal storage systems can save capacity and energy costs, appliance cycling
saves little energy cost and is primarily designed to save capacity costs.

Like time-of-use pricing, load control devices can improve system effi-

ciency but require a major investment in facilities to communicate with and
control customer appliances. A recent Tennessee Valley Authority (TVA) staff
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study estimated the costs and benefits of several different proposed load mana-
gement methods. These results are summarized below on a present value basis
through the year 2000.

Table I-23

TVA System Savings From Load Management
(Millions $)

System MW
Method Costs Benefits Reduction
Water Heat
Cycling $71-%96 $£130 458
Water Heat
Storage 11-47 267 627
Space Heat
Storage 35-127 335 578
Space Heat
Cycling 48~-55 129 311

Source: (23)

-Several observations concerning direct load control need to be be made.
First, interrupting service may involve a certain amount of customer incon-
venience. Second, it also appears that heat storage economics is more favorable
than cooling storage, thus making it more advantageous for winter peaking
systems (such as TVA) but less so for summer peaking systems. Third, since
appliance cycling does not save a great deal of energy, it is probably only
worthwhile on systems that are capacity constrained. Many systems, such as
Pepco, will have excess capacity for many years to come. On excess capacity
systems, there appears to be little that direct load control can accomplish that
cannot be accomplished by TOU pricing. The latter method allows customers to
respond to price signals that follow the time pattern of costs, and is therefore
a preferable method of managing system loads. However, there may be an impor-
tant role for both approaches to load management.

None of the major Maryland utilities currently have direct load control
programs of any significance in any jurisdiction. Each of the four utilities
plans to examine or has examined the feasibility and impacts from such programs.
Pepco, for example, is currently attempting to intitiate a load management
experiment in Maryland. However, a preliminary analysis suggests to the Company
that implementation is not cost-effective at this time (24). DP&L is currently
conducting a two-year experiment of load management techniques and innovative
rate structures with 1,000 of its Delaware residential customers. The purpose
of the study is to determine customer attitudes and responses to these programs.

Outside of their Maryland service area two utilities, DP&L and APS, have a
modest program of curtailable rates (i.e., rates that permit service
interruptions) for thelr large industrial customers. DP&L currently sells
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power to three customers on interruptible rates, whose potential interruptible
loads represent roughly five percent of the Company's system peak demand. APS
has roughly 50 megawatts of interruptible load which is less than 1 percent of
total system peak demand.

G. Historical and Projected Company Load Data

The last section of this chapter presents detailed statistical data on
historical and projected power demands for the four major electric utilities
serving Mayland. The historical tables provide annual residential and nonresi-
dential sales, summer and winter peak demand, generating capacity and the
reserve margin. Reserve margin is defined as generating capacity minus annual
peak demand divided by annual peak demand.

The tables of projected demands provide the same information through 1990.
The projections of energy sales and peak demand were prepared by PPSP, and the
capacity fiqures are based upon Companies' latest generation plans. The table
also provides the Companies' load forecasts (and thus reserve margin forecasts)
for purposes of comparison.

For Delmarva Power & Light Company and the Allegheny Power System, the
historical and projected data are provided for both the total system and for the
Maryland portions of those systems. The reserve margins have no meaning for the
Maryland portions and are therefore not provided.
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