LIMERICK GENERATING STATION UNITS 1 § 2
ENVIRONMENTAL REPORT - OPERATING LICENSE STAGE
REVISION 14 PAGE CHANGES
The'a::a:hed pages, tables, and figures are considared part of
a controlled copy of the Limarick Generating Station EROL. This

material should be incorporated into the EROL by Zollowing the
instructions below.

After the revised pages are inserted, ctlace the vage =has folliows
Ihese instructions in tne front o Volume T.
REMOVE INSERT
VOLUME 1
Page 1-i Page 1-i
Pages 1.1-1 thru -4 Pages 1.1-1 thru -4
Tables 1.1-1 thru -3 Tables 1.1=1 thru -3
Page 1.2-1 Page 1.2-1
Pages 1.3-1 thru -3 Pages 1.3-1 thru -3
Page 1.4-1 X : Page 1.4-1
Page 1.1a-1 Page 1.1A-1
Pages 1.1B-1 thru -4, -7 thru =10 Pages 1.1B-1 thru -4,
-7 thru =10
Tables 1.1C-2 thru -3 Tables 1.1C-2 thru -2
VOLUME 2
Table 3.5-1 (pgs 1-4) Table 3.5-1 (pgs 1-4)
Fages 3.9-1 thru -4 Pages 3.9-1 thru -4
Figure 3.9-2 (Sheet 9 of 16) Figure 3.9-2 (Sheet 9 of 16)
VOLUME 4
Pages 8.1-1 thru -2 Pages 8.1-1 thru -2
Pages 8.1-5 thru -6 Pages 8.1-5 thru -6
Pages 9.1-1 thru =2 Pages 9.1-1 thru -2
Pages 11.1-1 thru -2 Pages 11.1-1 thru -2
Table 11.3-1 (pg 1) Table 11.3-1 (pg 1)
VOLUME 5
Page E450.5-1 Pages E450.5-1 thru -2
----- Table E450.5-6

8308010458 830729
PDR ADOCK 05000232



THIS EROL SET HAS BEEN UPDATED TO

INCLUDE REVISIONS THROUGH _/</
DATEDQZ,§L3.




LGS EROL

CHAPTER 1
PURPOSE OF LIMERICK

GENERATING STATION AND ASSOCIATED TRANSMISSION

Section

WN -

il ol ol s —" - —
- - . . .
o ol i i - —
3 - . - . .

s s
. .

- W WWWWWWEN = -
o s W N -

- .

e
.

- b wd b
- - - .
wWwww N
WN -

—_—
E=

Appendix A
Appendix B
Appendix C

TABLE OF CONTENTS

: Title

SYSTEM DEMAND AND RELIABILITY
Load Characteristics

Load Analysis

Demand Projections

Power Exchanges

System Capacity

Reserve Margins
Definitions

Criterion

Method

Interconnection Benefits

Effects of the Addition of the Limerick

Units
Reserve Margxn Responsibility
External Supporting Studies

OTHER OBJECTIVES

CONSEQUENCES OF DELAY

Effect of Delay on Reliability
Environmental Consequences of Delay
Economic Consequences of Delay

REFERENCES

Deleted
Energy Forecasting Methodoloqy
Annual Peak Demand Forecasting
Method

1-i Rev. 14,

07/83



LGS EROL
CHAPTER 1
PURPOSE OF LIMERICK GENERATING STATION AND ASSOCIATED TRANSMISSION

1.1 SYSTEM DEMAND AND RELIABILITY

1.1.1 LOAD CHARACTERISTICS

The Applicant, Philadelphia Electric Company, serves customers in
the southeastern portion of the Commonwealth of Pennsylvania, and
in a small northeastern portion of the state of Maryland. 1In
1982, the Applicant's system served 1,331,729 electric customers
in an area of 2340 square miles, with a population of
approximately 3.7 million people. The customers located in the
Pennsylvania portion of the territory used 98.3% of the total
kilowatt-hours sold.

The Applicant's customer load has similar characteristics to
other metropolitan power systems in the northeastern U.S. Table
1.1-1 lists by customer class the 1982 actual energy sales and
the estimated energy sales for 1983 through 1992. 1In 1982, the
percentage split between major classes of customers was
residential 30%; small commercial and industrial 12%; large
commercial and industrial 54%; and other 4%. Large commercial
and industrial customers include such heavy industries as steel
production, single-point-metered apartment buildings, and
department stores.

The Applicant is the largest electric power system, in terms of
both peak demand and kilowatt-hour sales, in the Commonwealth of
Pennsylvania. The Applicant serves Philadelphia, the largest
city in the state, and the fourth largest city in the country.
The maximum system demand of 6095 MW occurred on July 21, 1980.
At the time of the peak, 5577 MW of the Applicant's 7698 MW of
installed generating capacity were available to meet this demand.

The deficit was supplied by the Pennsylvania-New Jersey-Maryland
Interconnection (PJM).

In 1927, the Applicant became one of the three original members
of the Pennsylvania-New Jersey-Maryland (PJM) Interconnection.
The present PJM pool members are: Public Service Electric and
Gas Company, Philadelphia Electric Company, Atlantic Electric
Company, Delmarva Power & Light Company, Pennsylvania Power &
Light Company Group (Pennsylvania Power & Light Company, UGI
Corporation), Baltimore Gas and Electric Company, General Public
Utilities Corporation (Jersey Central Power & Light Company,

1.1=1 Rev. 14, 07/83
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Metropolitan Edison Company, Pennsylvania Electric Company), and
the Potomac Electric Power Company.

This power pool serves a population of about 21 million people in a
50,000-square-mile area including three-quarters of Pennsylvania,
almost all of New Jersey, more than half of Maryland, all of
Delaware and the District of Columbia, and a small part of
Virginia. The maximum PJM system demand of 34,420 megawatts
occurred July 21, 1980. At the time of the peak 35,419 megawatts
of the power pools 45,030 megawatts of installed generating
capacity were available to meet this demand. The pool operates
under a written agreement that provides for operating the bulk
power supply (generation and transmission) of each company as an
integral part of the total PJM system. The pool operates as a
single control area with minute-to-minute economic dispatch of
generation, and free flow of power between the companies.

The Applicant is also a party to the Mid-Atlantic Area Council
(MAAC' which preovides for the coordinated planning of generation
and transmission facilities by the companies included in the PJM
Interconnection. Since the service territories of the
signatories to the MAAC agreement are the same ag those included
in the PJM Interconnection, all referencées to the PJIM
Interconnection will also apply to the MAAC reliability council.

1.1.1.1 Load Analysis

The Applicant's past and projected system annual energy output,
peak demand, installed generating capacity, and installed reserve
capacity from 1970 to 1992 are shown in Table 1.1-2. The energy
output and peak demand projections are based upon the Applicant's
customers continuing to conserve energy. Information on the
Applicant's activities to promote the conservation of energy is
detailed in Ref. 1.1-4, which is submitted annually to the
Pennsylvania Public Utility Commission in compliance with
Legistative Act 216.

The projected PJM Interconnection system's annual energy output,
peak demand, installed generating capacity, and installed reserve
capacity from 1970 to 1992 are shown in Table 1.1-3.

The projected load duration curves for the Applicant's system for
the year 1982 and the years 1985 through 1990 are shown in
Figures 1.1-1_through 1.1-7.

1.1.1.2 Demand Projections

The Applicant's baseline annual peak demand projections are
listed in Table 1.1-2. The high and low range annual peak demand
projections are shown in Table 1.1-4. The Applicant has an
ongoing program for reviewing the methodology for forecasting the
annual peak demand. The current metnod was adopted in 1975 after

Rev. 14, 07/83 1.1=2
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extensive testing showed that it was superior to the method then
in use. The current method for forecasting peak demand is
outlined in Appendix C.

The ‘uncertainty of the effects of energy policies and laws being
formulated at the national level, and the uncertainty of the
effects of the amount of economic activity in the Applicant's
service area, have prompted the Applicant to develop a range of
peak demand forecasts. As with any forecast, the accuracy of the
basic assumptions directly affects the accuracy of the forecast.
If there is an upsurge of economic activity in the Applicant's
service territory, then the annual peak demands will approach the
high range demand projections. From past experience, unforeseen
and unforeseeable events can substantially alter actual levels
from those that are forecasted. Energy projections that
correspond to these peak demand projections are found in

Table 1.1-4. The methodology and the assumptions underlying
these demand and energy forecasts are described in Appendix 1.1B.

Monthly data for actual peak demand and total kWh sales from
October 1972 through December 1982 are shown in Table 1.1-5.

1.1.1.3 Power Exchanges

Large long-term capacity purchases have been investigated and are
not feasible to meet the Applicant's requirements. Therefore,
the Applicant must carry out its responsibility and provide
generating capacity to meet future system demands.

The Applicant's only past capacity purchase occurred when the
Applicant temporarily purchased 200 MW of generating capacity
from Deimarva Power & Light Company from August 1973 to

April 1975.

The Applicant owns a 42.59% undivided interest in the 1115-MW
Unit 2 at Salem Nuclear Generating Station, which was placed in
service in October 1981. An agreement between the Applicant and
Jersey Central Power & Light Company provides for the sale by the
Applicant of energy and capacity to Jersey Central Power & Light
Company during an initial period beginning with the date of the
first electric output from Salem Unit 2 to January 1, 1985, and,
upon mutual agreement of the parties, during additional
successive periods of 1 year each.

Under the agreement, Jersey Central Power & Light Company will
purchase energy and operating capacity from the Applicant in an
amount egqual to the Applicant's share of the output of Salem

Unit 2. Jersey Central Power & Light Company will also purchase
installed capacity whenever it needs additional capacity to meet
its requirements, provided the amount of such purchase does not
exceed either the Applicant's share of Salem Unit 2 capacity, or
the Applicant's capacity in excess of its own requirements. Such

1.1=3 Rev. 14, 07/83
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capacity requirements will be determined in accordance with the
PJM Agreement.

This agreement will have no effect on the Applicant's reserve
calculations as presented in this report.

There are no other planned capacity exchanges.
1.1.2 SYSTEM CAPACITY

The object of the Applicant's planning process is to plan an
electric system that will reliably suppiy electricity at a
minimum cost to customers.

A list of all installed generating units, with their respective
fuel! types and capacity as of January 1, 1983, is shown in Table
1.1-6. Capacity addit.ons and cetirements for 1983 through 1992
are listed in Table 1.1-7.

Generation planning begins with the forecast of annual sales and
peak demands. At least once a year, the annual sales and peak
demands are estimated for a minimum of 10 years. In addition,
the generation reserves necessary to reliably supply these
forecast annual peak demands are calculated. The total
generation required, peak demand plus reserve, is compared to the
installed generation minus scheduled retirements plus committed
new generating capacity. When this total forecast generation
requirement exceeds the forecast supply, additional generating
capacity is planned.

Historically, the Applicant has planned generating capacity
additions using the baseline annual demand forecast to determine
need. In the late 1960s, demand forecasts fell short of actual
peaks, resulting in a decrease in reserve levels. In the early
1970s, when the available reserve generating capacity was lower
than anticipated, the option to install short lead time oil-fired
generating units was available. Because of current Federal
government policies, short lead time oil-fired generating units
can no longer be used to bridge the gap if installed generating
capacity shortages occur.

If the annual peak demand grows at a more rapid rate than
expected, the installation of large generating units cannot be
expedited. IT installed generating capacity should be inadequate
to supply annual peak demand, nothing can be done but reduce, or
eliminate, service to selected customers. (See Section 1.3.1,
Effect of Delay on Reliability.)

The program of planned generation additions and retirements is

reviewed annually. It is modified on a timely basis as changes
in peak demand forecasts, and slippages in the service dates of
committed generating units warrant. The type of generating unit

Rev. 14, 07/83 1.1=-4
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1382
Residential 6,639
House Heating 1,238
Small Comm. and Ind. 3,142
Large Comm. and Ind. 14,178
Street Lighting 194
Railroads & Railways 651
Sales for Resale 107
Interdepartment 5

Total 26,210

1,357
3, 244
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TABLE 1, i-1

ED ELECTRIC SALES BY CUSTOMER CLASS
PHI LADELPHIA ELECTRIC COMPANY

——————— . ———— — —— ————_— ——— .~ ———— L~ ——_—— -~ —— —_ = =

MILLION kWh

L1308, 26 3381, 1. 132 108 1801 _13%a
553 6,599 6,538 6,477 6,414 6,327 6,238 6,146 6,057

70 1,600 1,733 1,870 2,008 2,142 2,275 2,409 2,542
13 3,356 3,405 3,447 3,40 3,537 3,584 3,631 3,677
95 14,999 15,213 15,418 15,575 15,722 15,874 16,023 16,181

87 189 191 193 194 195 196 197 198
39 639 639 639 639 639 639 $39 639
13 114 115~ 116 17 118 119 120 121
_ERRIE SEESNER RGeS | TUARRE . S - SR - S ) S

28 27,555 27,894 28,220 28,499 28,742 28,987 29,228 29,478
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1970
19N
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1584
1985
1986
1987
1988
1989
1990
1991
1992

ANNUAL

(

SALES
106 kwh)

22,813
23,458
24,506
26,301
25,556
25,335
26,273
27,197
27,394
27,601
27,621
27,050
26,272

1)
(2)

APPLICANT

PREDICTED
ANNUAL
SALES
(10 kWh

26,866
27,229
27,555
27,894
28,226
28,499
28,742
28,987
29,228
29,475

ANNUAL SALES,

PEAK
DEMAND( 1)
) (W)

—-— e ———

4,712
4,922
5' 3‘3
5,760
5.“3‘
5,530
5,346
5,888
5,667
5.6“‘
6,095
5,731
5,691

Peak demand is not adjusted for temperati
This is the baseline annual peak demand |

———— —————————
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TABLE 1. 1-2

STEM PEAK DEMAND, GENERATION, AND RESERVES
LADELPHIA ELECTRIC COMPANY

APPLICANT
PREDICTED TOTAL SYSTEM CAPACITY

DEMAND(2) __ AT _TIME OF PERK_ (MW) _ AMW)
AVAILABLE INSTALLED AVAILABLE

- 4,475 5,357 -237 645
- 4,780 5,928 =142 1,066 |
- 4,851 6,136 -462 823
- 5,660 $¢377 =100 617
- 6,110 6,967 679 1,536 |
- 5,826 7,214 296 1,684
- 6,711 71,167 1,365 V821
- 6,121 8,202 233 2,314
- 6.643 7.727 976 2,060
- 6,388 7,727 746 2,086
- 5,577 7,698 =518 1,603 |
- 7,246 7.574 1,515 1,843
- 7,122 8,006 1,431 2,315
5,600 - 7,957 - 2,357
5,650 - 7,957 - 2,307
5,700 - 8,370 - 2,670 |
5,750 - 8,370 - 2,620
5,800 - 8,370 - 2,570
5,850 - 8,012 - 2,162
5,900 - 8,795 - 2,895
5,950 - 8,795 - 2,845 |
5,980 - 8,795 - 2,815
6,010 - 8,795 - 2,785

PRC

variations, voltage reductions, or other curtailments, A P E R T U R E
ecast. C D |

on
pﬂﬁ;a

A‘w qure

Ape*
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ANNUAL

PENNSY
PIM

ANNUAL PREDICTED PEAK

OUTPUT OUTPUT DEM2

YEAR (106 kwh) (106 kwh) (Mw
1970 130,504 - 23,
1971 136, 208 - 25,
1972 145,158 - 27,
1973 148,950 - 30,
1974 155,362 - 29,
1975 151,274 - 28,
1976 159,679 - 29,
1977 163, 363 - 32,
1978 169,766 - 31,
1979 172,540 - 31,
1980 176,920 - 34,
1981 175, 760 - 33,
1982 172,818 - 33,
1983 - 173,819 -
1984 - 179,253 -
1985 - 183,655 -
1986 - 187,690 -
1987 - 191,421 -
19868 - 195,723 -
1989 - 197,951 -
1990 - 204,002 -
1991 - 207,785 -
1992 - 211,488 -
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TABLE 1,1-3

PEAK DEMAND,

GENERATION,
NIA, NEW JERSEY, MARYLAND INTERCONNECTION

AND RESERVES

PIM
PREDICTED TOTAL SYSTEM CAPACITY
DEMAND o iMW) _ L
(MW) AVAILABLE INSTALLED
- 24,316 28,235
- 27,001 31,116
- 28,793 33,864
- 30,981 35,879
- 31,160 37,215
- 34,770 40,425
- 34,969 41,636
- 34,410 44,362
- 38,038 44,026
- 36,524 44,891
- 35,419 45,030
- 34,651 44,855
- 36,511 45,796
34,080 - 48,137
34,730 - 48,913
35,240 - 50,313
35,890 - 50,506
36,440 - 51,514
37,110 - 51,777
37,800 - 52,560
38,450 - 52,385
39,050 - 51,340
39,630 - 52,203

RESERVE CAPACITY

o {MW)
AVAILABLE INSTALLED
478 4,397
1,472 5,587
941 6,012
-12 4,886
2,095 8,150
5,801 11,276
5,765 i2,372
5,146 12,182
6,352 12,340
4,870 13,237
999 10,660
1,123 11,327
2,770 12,055
- 14,057
- 14,183
- 14,973
- 14,616
= ‘5,07“
-~ 14,667
- 14,760
- 13,935
- 12,290
- 12,573
Also AV ailable (‘_;n
AWN*““C

PRC

APERTURE
... CARD

Rev.
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1.2 OTHER OBJECTIVES

The primary objective of installing Limerick Generating Station
is to supply economical and reliable electric power to the
customers of the Applicant.

Another objective is to reduce the amount of oil used to produce
electricity.

The following table demonstrates the Applicant's reliance on oil-
fired generation in 1990 to supply the forecast baseline demand,
and the high and low range demands.

1990 INSTALLED CAPACITY BY FUEL
AS A PERCENTAGE OF FORECAST PEAK DEMAND

Percentage of Forecast Peak Demand

High Range Baseline Low Range

Fuel (6550 MW) (5950 MW) (5400 MW)
Coal 22 25 27
Hydro ) 21 23 26
Nuclear (without Limerick) . _28 31 34
Total A* 71 79 87
Limerick Units 1 and 2 32 35 39
Total B* 103 114 126
0il 31 32 37
Total C* 134 146 163

* Total A excludes Limerick Units 1 and 2
oil-fired generation. :
Total B excludes oil-fired generation.
Total C includes all units.

From the above table, the oil-fired installed generating capacity
is approximately one-third of the estimated peak demand
regardless of the forecast peak demand used. In all cases, total
B is greater than 100%. This means that all oil-fired generation
will be used- for peaking and reserve capacity. Because of the
continuing uncertainty in supply, and consistent with current
Federal government policy the Applicant desires to decrease its
dependence on oil. The installation of the Limerick nuclear
units will accomplish this objective regardless of the peak
demand.

1.2-1 Rev. 14, 07/83
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1.3 CONSEQUENCES OF DELAY

The consequences of delay to the Applicant and the customers
served by the Applicant are threefold: decreased reliability,
economic loss, and increased adverse environmental impact. Since
the Applicant is required by Section 401 of the Public Utility
Law of the Commonwealth of Pennsylvania (66 PS 1171) to furnish
and maintain adequate, safe, efficient, and reasonable service to
its customers, the Applicant cannot consider not serving the
anticipated demand as an alternative. The law further states
that service shall be reasonably continuous and without
unreasonable 1nterruption or delay. The following discussion is
based upon meeting the system demand and assessing the
consequences of the absence of the Limerick generation.

1.3.1 EFFECT OF DELAY ON RELIABILITY

The effect of delaying the Limerick units on reliability is
demonstrated by the following table. 1In calculatinc the
reserves, the high peak demand from Table 1.1-4 was used; this
represents the worst case.

The Applicant's and PJM's planning year is from June 1 to May 31
of the following year. Limerick Unit 1 is scheduled for service
in April 1985, and will therefore be available for the 1985
summer peak. Limerick Unit 2 is scheduled for service in October
1988 and therfore will not be available for the summer peak until
1989.

EFFECT OF DELAY OF SERVICE DATES ON INSTALLED RESERVES

SUMMER RESERVES (%)

Service

Dates 1985 1986 1987 1988 1989 1990 1891
1985-88 42.6 3%9.7 36.8 28.0 37 4 35.3 31.5
1686-89 24.6 39.7 36.8 28.0 20.9 35.3 31.5
1987-90 24.6 22.1 36.8 28.0 20.9 19.1 31.5
1988-91 34.6 22.% 19.5 28.0 20.9 19.% V5.7

However, if the Limerick units are delayed, the planned
retirement of the obsolete oil-fired generation would also, in
all probability, be delayed to maintain system reliability.

1f the national oil supply is interrupted the effect of delaying
the Limerick units on reliability would be profound. When the
Limerick units are placed in service they will be capable of
producing 50 million kilowatt-hours of electricity daily. To
produce this much electricity with the oil fired units would
require 100,000 barrels of o1l daily. Therefore, without
Limerick, if a severe oil shortage would occur the 50 million

1.3-1 Rev. 14, 07/83
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kilowatt-hours would be unavailable. This 50 million
kilowatt-hours is capable of supplying the daily needs of

3 million average residential customers under normal
circumstances and even more customers under adverse conditions.

The increased used of obsolete oil fired generation with normal
oil supply will also adversely effect reliability. Increased
forced outage rates of the oil units will increase required
reserve margins. For further discussion see Section 1.1.3.

1.3.2 ENVIRONMENTAL CONSEQUENCES OF DELAY

1f Limerick generation is not installed, increased operation of
fossil-fueled generation will be required. The increased oil
consumption will increase competition for house-heating and
industrial use for available oil. The increased operation of
fossil generation will increase air pollutants. The estimated
increases oased upon the unavailability of Limerick generation,
and with no replacement for this generation from 1985 through
1990 are indicated below:

INCREASED FOSSIL FUEL CONSUMPTION AND AIR POLLUTANTS
. WITHOUT LIMERICK GENERATION

1985 1986 1987 1988 1989 1990

0il

niilions of barrels 2.9 3.7 3.9 73 6.1 7.4
Coal,

millions of tons 1.2 1.6 2.0 3.3 3.8 3.4
so,,

thousands of tons 67.3 89.2 109.1 134.3 202.9 188.0
NOx

thousands of tons 14.5 19.1 22.9 29.8 41.9 39.9
Particulates,

thousands of tons 2.3 . W 3.7 4.9 6.6 6.4

1.3.3 ECONOMIC CONSEQUENCES OF DELAY

The delay of Limerick generation for one or two years will
require the operation of higher cost generation to serve energy
requirements. In addition, a delay in the service dates will
increase the ultimate plant cost due to escalation of total
capital and AFUDC. The effects are summarized hHelow:

Rev. 13, 05/83 1.3-2
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ECONOMIC CONSEQUENCES OF DELAY
OF LIMERICK GENERATION SERVICE DATES ($ MILLIONS)

One-Year Delay Two-Year Delay

(1986 - 1989) (1987 - 1990)
Energy penalty 400 830
Capital penalty 650 1375

1.3-3 Rev. 14, C7/83
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APPENDIX 1.1B

ENERGY FORECASTING METHODOLOGY

The Applicant utilizes most of the known forecasting methods to
some degree in estimating future system annual energy
requirements. These methods include trend analysis, correlation
analysis with regressions, economic projections, technological
forecasting of changes in energy-using equipment, and data
derived from a regional econometric model. Models of sensitive
parts of the forecast, such as air conditioning loads and
population analysis, have been programmed for a computer. An
econometric model has been developed by Wharton Econometric
Forecasting Associates (WEFA).

The forecast is produced by estimating energy sales for
individual years for each rate class -- Residential, House
Heating. Small Commercial and Industrial, Large Commercial and
Industrial, Other Public Authcrities, PRailroads, Street Lighting,
Resale, and Interdepartmental. 1In order to satisfy the need for
special data to compute revenue, peaks, etc, energy sales for key
months are forecast for each year along with numbers of customers
and selected data on special uses such as air conditioning.

The forecast is prepared as a baseline forecast based upon
assumptions considered most likely to occur. High and low ranges
based upon variations of these assumptions are also forecast. If
the forecast is seen to be deviating toward the high or low
range, alternative futures can also be modeled and planned as
changing conditions warrant.

The forecast is estimated by classes and then aggregated. Each
class, in turn, consists of several parts. Because of the
substantial amount of data collected from field forces, trade
associations, and government agencies, estimating each component
with its own correlations and data -- based upon uniform
assumptions concerning the region and economy -- produces a more
precise forecast than a general forecast driven by a national
econometric model. This is especially true of local large
manufacturing customers whose use and plans coften bear little
resemblance to the national performance of their industries.

Residential

The residential energy sales forecast is based primarily upon the
number of customers and the average use per customer. There is a
long history of the correlation between the number of customers
and the area population derived from census material.
Correlations are made between dwelling units and various
demographic factors, such as women over 19 years of age, total

1.1B-1



S EROL

population, and tots! women. Sociological material is reviewed
to determine the effects of expected changes in life-style and
marriage rates on population per household, and the mix of
apartments and various types of houses.

A computer program is used to test the effects of different
migration, fertility, and mortality rates on the population.

Before analyzing average use, new construction must be estimated
as this is a significant factor in such uses as electric space
and water heating.

Construction data have been collected for more than 12 years from
our field representatives. Trends are established basad upon
various demographic factors and existing housing. Information on
new construction covering the next few years is obtained from
local builders, builders' associations, and national statistical
services in the construction field.

New construction is forecast by single homes, townhouses,
individually-metered and common-metered apartmentc.
Single-pcint-metered apartments billed in the Large Commercial
and Industrial class are estimated along with the general
residential class. x

Demolitions and abandonments are estimated based upon past
experience and data compiled by Philadelphia County.

Space heating for new construction is estimated based upon past
saturation results and builders' plans, with consideration given
to fuel prices and the future availability of gas. Electric
space heating is separated into resistance heating and heat
pumps, taking into account the expected improvements in heat pump
efficiency.

Records on air conditioning have been kept since 1945. These
data are collected from distributors and manufacturers through
the Electrical Association of Philadelphia. These data cover
unit sales and the sizes of units sold.

Since 1972, annual residential surveys have been used to update
and check the air conditioning data base. The forecast of air
conditioning energy sales is based upon saturation of the market
-- defined as full dwelling-unit air conditioning in the
equivalent of 63% of the space.

The air conditioning forecast is adjusted for new units,
considering the cooling capacity and wattage, a replacement rate,
and expected strong acceptance of high-efficiency air
conditioning program.

Rev. 14, 07/83 1.1B-2




LGS EROL

Other appliances are forecast separately. The annual survey
provides saturation data and the acquisition rate. Monthly sales
statistics are also received from the Electrical Association, but
these must be adjusted for anticipated replacements.

Annual use of appliances is obtained from test data and industry
average data (EEI and other utilities).

The consumption for each appliance and application is summed to
obtain the class totals for Residential House Heating, and the
single-point-metered apartment component of Large Commercial and
Industrial sales.

Small Commercial and Industrial Sales

These sales are obtained in much the same manner as large
commercial sales.

Large Commercial and Industrial Sales

This class is broken down into the largest 8 manufacturing
customers, all other manufacturing, single-point-metered
apartments, and other nonmanufacturing (commercial, education,
government, utilities) users.

The largest 8 manufacturers' sales forecasts -- which make up
over 40% of manufacturing sales -- are based upon frequent
interviews with these customers concerning their plans. These
manufacturers' estimates are often modified, based on analysis of
conditions in the industry, since in the past the customer's
projections have been generally optimistic.

Forecasts of other manufacturing sales are based upon a
historical correlation with GNP, GRP, the Industrial Production
Index (IPI), and kWh per manhour for two-digit SICs. :

Unusually large increases or decreases in energy sales are
usually known ahead of time. Whether or not to treat these
changes individually, or to include them in the general growth
rate, is a matter of judgment.

Space heating, air conditioning, and environmental energy sales
are forecast individually. Field reports on each change in usage
provide data on square footage (new or additional) and changes in
usage of lighting, space conditioning, process heating, and
power. This establishes a large data base. These reports are
factored into the energy sales estimates.

The commercial energy sales growth is based upon GNP, GRP, real

disposable income, commercial employment and commercial square
footage.
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Other Classes

The forecasts for other classes are based upon close discussions
with the limited numbers of customers involved, time-series
analysis, and technological changes expected (as in street
lighting sources).

Price Elasticity

Projections of energy prices are prepared by the Applicant.
These prices are applied to various types of heating systems as a
basis for estimating saturation percentages for each fuel.
Because the cost of electricity in the Applicant's territory is
not expected to rise faster than the Consumer Price Index, no
specific coefficient of elasticity is applied. Past studies here
and elsewhere were inconclusive as to values for the price
elasticity of electricity. However, the forecast does assume
that energy conservation will continue for several reasons. Two
of the reasons are increasing energy prices and consumer efforts
to use energy more efficiently. When forecasting energy sales
for each component, whatever is applicable in optimizing energy
use, such as full insulation, ASHRAE-90 standards, Pennsylvania
House Bill 222, high-efficiency (high EER) air conditioning,
accelerating acceptance of heat pumps with continually improving
COPs, solid-state appliances, microwave cooking, high-efficiency
light resources, and others are assumed. A strong restrictive
effect is thus derived because of the high value of electricity,
without relying on a fixed coefficient of elasticity with its
necessary estimate of future prices. Forecasts of technological
changes and data on future improvements are obtained from
following a large number of publications including Futurist,

Technology Review, Spectrum, Electrical World, Electrical week,
Erneroy Review

Business Week ergy Review, Ener§¥ User News and the U.S.
information Service energy materials, etc. These are used in

judging future efficiencies, and new uses such as solar energy.

Weather and Business Cycles

The energy sales forecasts are based upon normal weather and
normal economic conditions. Whether the economy is in a
recession or at a peak will cause sales to swing considerably
from the base forecast trend line.

Other Forecasts

Meetings with other forecasters from PJM utilities are held
several times a year. Forecast data and techniques are
exchanged. Members of the group also participate in the Electric
Utility Market Research Council, Wharton Regional Model meetings,
and special conferences, meetings, and seminars on energy
forecasting as available. A file is maintained on the forecasts
of national forecasters (such as McGraw-Hill, EPRI, FEA, FPC, A.
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9. BUSINESS CYCLES - The three forecasts assume the currently
expected economy in 1583, and are based upon a normal
peacetime economy through 1992.

~Based on historical analysis of sales, whether the economy is
in a recession or at the peak of a boom can cause a -4% to
+4% deviation from the probable trend which is based upon a
smooth growth rate.

In addition, recognized economists offer different
projections of national economic growth, some of which are
given in Table 1.1B-1. If the high and low projections shown
are imposed on the business-cycle effect described in the
above paragraph, deviations from these two causes could cause
an increase in sales of 15% or a decrease of 8% in the later
years of this forecast. Most of the listed assumptions would
still be applicable.

10. WEATHER - Average weather conditions are projected, affecting
heating and cooling loads. Normal weather for each calendar
day of the year is determined by averaging actual weather
data over a historic period. For the heating seascon, this
average is computed over a 50-year period from 1930 to 1979.
For the summer cooling season, the historic data covers a
34-year period from 1946 to 1980. Monthly and seasonal
normal weather are the sum of normal weather for individual
days. A new normal is calculated every 5 years.

To correct actual sales for normal weather conditions in any
given year, the difference between actual weather and normal
weather for the heating and cooling season is computed.
These differences are then multiplied by either a summer or
winter weather electric usage factor. These factors are
developed using linear and multiple regression techniques,
and are a measure of the relationship between the changes in
electrical usage and changes in weather. The resulting
product, when subtracted from, or added to, actual sales,
gives kWh usage on a normal weather basis.

ECONOMIC AND DEMOGRAPHIC ASSUMPTIONS

Base Case

1. The annual Gross National Product growth rate for 1980~
90 will be 2.5%.

2. The annual Gross Regional Product growth rate for 1980-
90 will be less than 1%.

3. The probable case is based upon the Census Bureau's

Series II1 fertility rates and current survival rate
tables. Estimates from 1970-80 include the 323,800 net
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out migration estimate made by the Bureau of Census for
the Pennsylvania portion of the Philadelphia SMSA. All
estimates and projections for the Conowingo Power
Company's service area assume a neutral net migration
over the entire period from 1980-2000.

Fertility rate is based upon the U.S. Bureau of Census
Series-111 rate of below replacement level fertility on
a national level.

The number of people per household is expected to
decrease to 2.3 in 1995.

The number of households per female over 19 is expected
to increase slightly from 0.97 in 1980 to 1.00 in 1991,
due to the increasing number of single females per
household.

"Other" manufacturing sales growth will lag behind the
growth in the Industrial Production Index by

approximately 2.6%. The Industrial Production Index is
projected to grow at about 3.6%/year from 1982 to 1992.

"Other" manufacturing sales equal total manufacturing
sales minus the B8 largest industrial customers' sales.

The decreased birthrates of the sixties will cause a
fall in growth of tre potential labor force during the
forecast period which will result in reduced demand and
supply for some products.

FOSSIL FUEL CONVERSION - Some electrification of
manufacturing processes -- existing or potential -- is
expected to occur if the price of industrial electricity
rises in line with the increase in the price of goods -
generally -- as is assumed here -- then the cost of
fossil fuels will rise at a faster rate that should
further stimulate conversion.

Opportunities for increased power use include metal
holding furnaces, electric boilers, induction heaters,
high-temperature furnaces, high-temperature heat pumps,
and microwave drying.

COGENERATION - There are 16 customers on the system
using private generation. Of these, 15 are connected to
the Applicant's system, while 1 major refiner operates
independently.

Estimated demand of private generation is 170 MW with

approximate annual consumption of 1 billion kWh. The
forecast, being based upon factors and growth rates that
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apply equally to all kWh -- purchased or self-generated
-- allows for an increase in private generation of about
300 million kWh by 1989, consistent with past forecast
assumptions.

Future plans for generation by these customers, and
nongenerating customers, are continuously monitored.
There are no identified large customers committed to
adding independent generation, although several have
been studying the cost-benefits.

Because of the uncertainties existing in the areas of
reqgulation, financing, costs, and government incentives
no change in the existing ratic of self-generated to
purchased power has been factored into this, or
previous, forecasts. Future forecasts will be adjusted
by specific changes, if any.

CONSERVATION (existing commercial buildings) -
Reductions in the use of electricity that can be made
without capital improvements have been largely
accomplished. Customer billing records indicate that
these customers have reduced electric usage by 17% since
1973. Because most space is rented and not owner-
occupied, there is little incentive for building owners
to make investments in energy-saving equipment.

CONSERVATION (new commercial buildings) - ASHRAE 90-80
has been adopted by the state for use in commercial
buildings under Pennsylvania House Bill 222.

ELECTRIC SPACE HEATING (Commercial) - 75% of new large
commercial space and 40% of new small commercial
customers are currently installing electric heat. Among
new small commercial electric heat customers, 40% are
now installing heat pumps. This percentage is expected
to rise to 60% by 1992. y

AIR CONDITIONING - 95% of the current new commercial
space is being air conditioned, and this percentage is
expected to continue. The connected air conditioning
watts per square foot is expected to remain level at 3.4
watts per square foot during the forecast period.

SOLAR ENEGRY - During the forecast period, solar energy
will be used by a small but increasing number of small
commercial and industrial customers for water and space
heating. As of 1982, there were 25 small commercial and
industrial customers with solar heating systems either
installed or being installed. By 1989, this number is
projected to increase to approximately 250 customers.
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The impact of solar energy on the class is, therefore,
expected to be negligible.

ELECTRIC VEHICLES - Commercial electric vehicles are
expected to contribute little to electric consumption
during the 1982-92 forecast period. Significant
acceptance of commercial electric vehicles is not
expected to occur until after 1992, if then.

COMPUTER LOADS - Studies by the NECA and FEA revealed
that the single most influential factor on the amount of
energy used in an office building is computer load. As
the use of computers increases, the additional energy
used will offset some of the reduction caused by
conservation efforts.

Low Range Case

1.

Gross National Product 1980/90 is expected to grow by
1.6%/year.

Gross Regional Product 1980/90 will show little growth.
Net out.migration will continue at the 1970-1980 rate.
"Other" manufacturing sales will lag behind the GNP and

the Industrial Production Index (IPI), which is
approximately 3.6%, by 3.6%.

High Range Case
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