
ts3 
CO 
CO PHILADELPHIA ELECTRIC COMPANY SYSTEM 

1978-88 FORECAST 
SMALL AND LARGE COMMERCIAL AND INDUSTRIAL 

ELECTRIC 

Base Case 

B i l l i o n 
kWh 

NOTE: Semilog sca l e 
Curves ape noncumula t ive Chart C-2 

R & F Dept. 
December 1978 

4^ 



PHILADELPHIA ELECTRIC CCMPANY SYSTEM 
SMALL AND LARGE COMMERCIAL AND INDUSTRIAL 

1978-88 PORECAST . 

1 
tt> 

Base Case 

Billion 
kWh 

to 
to 

1977 

Note: This chart i s cumulative. Sales in each class are represented by space 
between curves. . 

Chart C-3 

R & F Dept. 
December 1978 



PHILADELPHIA ELECTRIC COMPANY SYSTEM 

INHUSTBIAL ANU COMMERCIAL NEU CONSTRUCTION SPACE HEATING 
BASE CASE-

THOUSAND SQUARE FEET 

ACTUAL 
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 

SUBURBAN* 

ELECTRIC: 
GS» MLP AND FLP 
PD AND HT 

1769 
1650 

1160 
1378 

1180 
1945 

1330 
2680 

1330 
2830 

1380 
2820 

1590 
2810 

1590 
2810 

1590 
2810 

1550 
2825 

1480 
2910 

1330 
2990 

TOTAL 3423 2538 3125 4010 4160 4200 4400 4400 4400 4375 4390 4320 

GAS OR OIL 1582 1547 • 2675 4255 4785 4915 5300 5305 5225 5205 5095 

TOTAL SUBURBAN 5005 1 4085 5800 8265 8945 9115 9700 9705 9715 9600 9595 94 IS 

PHILADELPHIA 

ELECTRIC: 
GS, MLP AND FLP 
PD AND HT 

528 
520 

370 
520 

440 
530 

490 
1170 

490 
1295 

500 
1305 

510 
1315 

560 
1315 

560 
1315 

510 
1300 

490 
1215 

470 
1.135 

TOTAL 1048 - 890 970 1660 1785 1805 1825 1875 1875 1810 1705 1605 

GAS OR OIL 692 425 530 905 1190 1810 1875 1920 1910 1790 1600 1.480 

STEAM 500 1000 1000 1000 1000 500 500 500 500 500 500 500 

TOTAL PHILADELPHIA 2240 2315 2500 3645 3975 4115 4200 4295 4285 4100 3805 :.:5n5 

TOTAL PHILADELPHIA AND SUBURBAN 

ELECTRIC: 
GSF MLP AND FLP 
PD AND HT 

2297 
2174 

1530 
1898 

1620 
2475 

1820 
3850 

1B20 
4125 

1880 
4125 

2100 
4125 

2150 
4125 

2150 
4125 

2060 
4125 

1970 
4125 

1800 
4125 

TOTAL 4471 3428 4095 5670 5945 6005 6225 6275 6275 6185 6095 5925 

GAS OR OIL 2274 1972 3205 5240 5975 6725 • 7175 7225 7225 7015 6805 6575 

STEAM 500 1000 1000 1000 1000 500 500 500 500 500 500 500 

TOTAL PHILADELPHIA AND SUBURBAN 7245 6400 8300 11910 12920 13230 13900 14000 14000 13700 13400 13000 

* ALL SUBURBAN FIGURES INCLUDE CQNOUINGO POUER COMPANY. 

Table C-VII 
R F HFI ' I . 

NOVEMBER 1978 
1—1 
SO 
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PHILADELPHIA ELECTRIC COMPANY SYSTEM 

LARGE COMMERCIAL AND INDUSTRIAL A IR CONDITIONING 

RATES PD ANU HT 

DHSL" I ASE 

CD 

ACTUAL 
1977 1978 1979 1980 1981 i vb2 1983 1984 1985 19116 1987 1 v;-(& 

TOTAL SQUARE PEET i1,000'S) 

COMMERCIAL AND INDUSTRIAL TOTAL 3655 3780 5020 7060 8440 8420 3540 8500 8500 8450 8370 8410 

COMMERCIAL 3311 3450 4500 7000 7500 7500 7500 7500 7500 7500 7500 7500 

INDUSTRIAL 344 330 520 860 940 9.20 1040 1000 1000 950 • 870 V10 

PERCENT OF SQUARE FEET - AIR CONDITIONED 

PERCENT OF TOTAL 67 68 65 65 65 65 65 65 65 65 65 65 

PERCENT OF COMMERCIAL 67 65 65 65 65 65 65 65 65 65 65 

PERCENT OF INDUSTRIAL 70 98 65 65 65 65 65 65 65 65 65 65 

A/C SQUARE FEET (IrOOO'S) 

COMMERCIAL SQUARE FEET ( 1 ,000'S) 2213 2243 2925 4550 4875 4875 4875 4875 4875 4875 4875 4875 

INDUSTRIAL SQUARE FEET (1 ,000'S) 242 323 338 559 611 598 676 650 650 618 566 592 

TOTAL SQUARE FEET (1,000' S) 2455 2566 3263 5109 5486 5473 5551 5525 5525 5493 5441 5467 

WATTS PER SQUARE FOOT 4.4 4.4 4.2 4.0 3.8 3.6 3.5 3.5 3.5 3.5 3.5 3.5 

TOTAL NEU CONSTRUCTION - KU 10800 11300 13700 20400 20800 19700 19400 19300 19300 19200 19000 19100 

CONVERSION - KU 1206 7935 3000 3000 ' 3000 3000 3000 3000 3000 3000 3000 3000 

TOTAL AUDinOMS - KU 12006 19235 16700 23400 23800 22700 22400. 22300 22300 22200 22000 22100 

TOTAL ON LINES - KU 1083270 1102505 1119205 1142605 1166405 1189105 1211505 1233805 1256105 1278305 1300305 1322405 

HOURS USE 1200 1200 1200 1200 1200 1200 1200 1200 1200 1 200 I'JOO 1200 

KILOUATTHOURS (MILLIONS> 1300 1323 1343 1371 1400 1427 1454 1481 1507 1534 1560 1507 

Table C-VII I R i. F iiEP'l . 
NaVEMUEK 1970 



PHILADELPHIA ELECTRIC COMPANY SYSTEM 

SMALL COMMERCIAL AND INDUSTRIAL AIR CONDITIONING 
HASE CASK, 

RATES GLP AND GS 

ACTUAL 
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 

TOTAL SQUARE FEET (1.OOO'S) 

COMMERCIAL AND INDUSTRIAL .TOTAL 3590 2620 3280 4050 4480 4810 5360 5500 5500 5250 5030 45VO 

COMMERCIAL 3318 • 2400 3000 3710 4100 4400 4900 5000 5000 4800 4600 4200 

INDUSTRIAL 272 220 2B0 340 .380 410 460 500 500 450 430 390 

PERCENT OF SQUARE FEET - AIR CONDITIONED 

PERCENT OF TOTAL 6A 63 63 63 63 63 63 63 63 63 63 63 

PERCENT OF COMMERCIAL 6& 65 65 65 65 65 65 65 65 65 65 65 

PERCENT OF INDUSTRIAL AA 45 45 45 45 45 45 45 45 45 45 45 

A/C SQUARE FEET (l*OOO'S) 

COMMERCIAL SQUARE FEET (IrOOO'S) 2190 1560 1950 2410 2670 2860 3190 3250 3250 31 20 2970 2730 

INDUSTRIAL SQUARE FEET (1,OOO'S) 120 100 130 150 170 180 210 230 230 200 170 1 bv 

TOTAL SQUARE FEET (IrOOO'S) 2310 1660 2080 2560 2840 3040 3400 3480 3480 3320 3180 2910 

UATTS PER SQUARE FOOT A .50 4.40 4.20 4.00 3.80 3.60 3.50 3.50 3.50 3.50 3.50 3.50 

TOTAL. NEU CONSTRUCTION - KU 10100 7300 8740 10240 10790 10940 11900 12180 12180 11620 1 1 130 101,J0 

CONYERSION - KU 500 500 500 500 500 500 500 500 500 500 500 500 

TOTAL AOIiITIONS - t\U 10900 7800 9240 10740 11290 11440 12400 12680 1 2680 12120 1 1630 10690 

DEMOLITIONS AND REMOUALS -• KU 600 600 600 600 600 600 600 600 600 60U 600 AG-.' 

NET ADDITIONS - KU • 10300 7200 0640 10140 10690 10040 11800 1 2080 12080 1 1520 1 1 0 30 1 0090 

TOTAL ON LINE - KU 357900 365100 373740 383880 39457.0 405410 417210 429270 4 41370 4 52:170 4639::;) 474010 

TOTAL SALES - KUH (MILLIONS)* 301 313 296 . 309 322 335 350 a 6 4 377 3V3 407 •t IV 

* THE F IRST T WO YEARS REFLECT ACTUAL UEATHER. 
Table C-DC 

\< .\ I" DEPT. 



484a 

GROSS PRODUCT PROJECTIONS 

1972 B i l l i o n $ 

Actual 1976 GNP $1271.0 Actual 1976 GRP $26.7 
Actual 1977 GNP 1332.7 Actual 1977 GRP 27.4 

Provious Forecast: Year Made 

NATIONAL PRODUCT 

Wharton EFA 1977 

EEI Task Group 20 1976 

M e r r i l l Lynch Economics 1976 

Gouncil of Economic-Advisors 1977 

Data Resources, Inc. 1976 

Mc Graw-Hill 1977 

P. E. Co. (D. F. King) 1977 

REGIONAL PRODUCT . 

Wharton EFA 1977 

Present Forecast: 

NATIONAL PRODUCT 

Council of Economic Advisors. 1978 

Joint Economic Committee 1978 

Wharton EFA 1978 

Data Resources 1978 

McGraw-Hill 1978 

Bell Telephone 1978 

P. E. Co. CD- F. King) 1978 

REGIONAL PRODUCT 

Wharton EFA 197S 

1980 1985 1990 1995 2000 

1,518 1,788 2,088 2,413 X 

X X 2,200 X 2,925 

1,496 1,782 X X X 

1,562 X X X X 

1,534 1,796 2,073 X X 

1,508 1,761 2 ,061 2,388 X 

1,530 1,789 2,080 2,388 X 

34.7 X X X X 

1,537 X X X X 

1,532 X X X X 

1,509 1,744 1,985 2,288 2,662 

1,517 1,815 2,105 X X 

1,498 1,794 2,099 2,458 X 

1,442 X X X X 

1,505 1,761 2 ,061 2,338 2,662 

30. 0 32.3 X X X 

Table C-X 
RfiF Dept. 
October 197S 

238 
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1988-98 FORECAST 

Q5ie projections of estimated sales in this section cover the second decade 
of the forecast period and are provided as a guide to long-term company and inter­
connection planning. This part of the forecast provides data for each class of 
service i n a form similar to that of the f i r s t ten years but without the depth of 
detail possible i n near term forecasting. 

ASSUMPTIONS 

1. GROSS MA.TIOMAL HIODUCT - Real GNP for the base case w i l l grow at an average 
rate of 3.1%. For the low case, GN? growth of 2.0j6 i s assumed, while a 
rate of *+.oj6 i s assumed for the high case. 

2. REGIONAL OUTPUT - Regional output growth w i l l lag national growth rates by 
1% because of the built-up character of the area, the age distri b u t i o n of 
the population, and the limited new industrial and commercial construction 
now foreseen. 

3- POPULATION - The population model for the PECo. System service area was used 
to project population and t o t a l dwelling units through 1998. The assumptions 
for f e r t i l i t y , mortality and migrations were discussed i n the f i r s t ten year 
forecast section. The base case population i n 1998 i s projected to be 
^,050,000. 

h. FERTILITY - The base, high and low forecasts use the Bureau of Census Series 
I I f e r t i l i t y rates which ultimately leads to replacement level f e r t i l i t y . 

5» WORK FORCE - The growth i n the labor force is expected to drop from 3.8% i n 
the 1978/88 period to approximately 2.3% i n the l a t t e r ten years, or a 
reduction of Uc^ i n the growth rate. This Is based on the population model. 

6. FOSSIL FUEL CONVERSION - The conversion of f o s s i l to electric energy w i l l 
have the effect of increasing the growth rate of other manufacturing sales 
by 0.5% for the base case and 1.0% for the high case. 

7. COSTS OF ENERGY - The price of gas and o i l w i l l continue to increase faster 
than the price of e l e c t r i c i t y as more nuclear generation i s provided for 
n i i three cases. The price of e l e c t r i c i t y i s assumed to increase at the 
same rate as the Consumer Price Index. Price e l a s t i c i t y w i l l not have a 
predictable effect, most long-term effects of price changes having had an 
impact i n the f i r s t ten years. 

8. CONSERVATION - Market forces reinforced by legislation w i l l continue to 
exert a pressure to improve efficiencies of electric energy use resulting 
i n high efficiency appliances, heavily insulated construction, energy 
monitoring of large buildings, and the general adoption of the most e f f i c i e n t 
heating and cooling systems, including a continuing swing to heat pumps and 
ASHRAE 90-75 type construction. 

9. COGENERATION - Cogeneration kilowatt-hours w i l l continue to expand at the 
same growth rate as purchased electric energy. * 

v 
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489a 
10. GAS - For the baae and low forecasts i t i s assumed gas w i l l be available 

to new and.existing customers. For the high forecast, i t i s assumed that 
gas w i l l be unavailable for additional uses, resulting i n higher electric 
sales. 

11. DWELLING UNITS - Dwelling units were developed i n two w a y s — f i r s t , by 
projecting the number of people per household; and, second, by projecting 
the number of dwelling units per female over 19 years of age. 

In the f i r s t method (people per household), the h i s t o r i c a l trend 
decreased from 3.6 persons per l i v i n g unit i n 1950 to 2.97 i n 1975. This 
forecast estimates the decreasing trend to continue but at a slower r a t e -
down to 2.68 i n 1998. 

The second method (household per female over 19), was projected from 
0.95 realized i n 1975 to .98 i n 1998. This i s due to more single heads of 
households, taSth male and female. 

The effects of these changes and the population estimates on new con­
struction are shown on Table R-XXXVI which i s located i n the f i r s t ten 
year forecast section. 

The average demolition and abandonment rate was estimated to be 6,000 
per year from 1989 to 1998, up from the U,200 level of 1979-88. 

In the low range, 9,^00 demolitions and abandonments were estimated 
annually while the high range estimated 4,900 units/year. 

12. RESIDENTIAL NEW CONSTOUCTION - For the forecast period 1989-98, 51% of a l l . 
new residential construction was projected to he i n the multi-unit market, 
up from the 1*3% level for the 1978-88 period. A decrease of single-point 
metered apartments was projected due to demolitions and conversions to 
individually metered apartments. 

For the low forecast i t was generally assumed that the trend to smaller 
l i v i n g units and apartments would continue while the high forecast continued 
to maintain the movement toward single detached houses. 

13. RESIDENTIAL SPACE HEATING - The following conditions were applied to the 
residential space heating market: 

A. Long-term penetration rates of electric space heating 
i n the new housing market w i l l increase from the 51% 
level of 1988 to 62% i n 1998 as the a v a i l a b i l i t y of 
o i l decreases for house heating and the cost of nat­
ural gas increases. 

The base forecast projects that 57% of a l l new con­
struction during the period 1989-98 w i l l have electric 
space heating while the low forecast estimated 38% 
and the high range 7^%. 

B. Annual heating kWh per dwelling unit continue to 
decrease based on less single home construction, 
greater percentage of townhouses and Btt's, an 
increase i n building insulation, and an increase 
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490a 
i n the penetration of heat pumps and solar assisted 
heating systems. 

In 1998, 77% of the nev construction electric heating 
installations were estimated co be heat pumps, while 
95% of the electric space heating conversions were 
projected to be heat pumps. These values are equiv­
alent to a combined saturation of 88% of the electric 
space heating connections. 

By 1998, in the low forecast, 78^ of a l l electric space 
heating additions (new and conversion) were estimated 
to have heat pumps compared to 87% for the high range. 

I 1 * - . RESIDENTIAL APPLIANCES - Residential appliances were grouped i n the same 
manner as the f i r s t ten year forecast. 

A. Major Appliances 

The individual penetration of major brown and 
white goods (refrigerators, freezers, ranges, clothes 
dryers, washers, dishwashers, televisions, dehumidifiers) 
were generally increased but normally at a slower rate 
than for the period 1978-88. The average use per customer 
per appliance was generally reduced due to increased appli­
ance efficiency. Table R-XVII i n the 1978-88 section l i s t s 
the individual appliance penetrations for a l l three forecasts, 
and Table V I I in this section indicates the energy use of each 
appliance. 

B. Water Heating 

I t vas projected that electric water heating on 
Rates RH, and R would continue to obtain new customers. 
Customers on Rate WHU would peak i n 1989 and then de­
crease' about one percent a year due to conversions to 
Rate RH. Customers on Rate WHR would continue to de­
crease by about one percent a year due to demolitions 
and conversions to WHU and RH. By 1998, 27% of a l l 
residential customers on l i n e are projected to have 
electric water heating, an increase from 1988"s pene­
tra t i o n of 20%. 

In the low range, the water heating penetration 
increased s l i g h t l y from 19% in 1988 to 23% i n 1998 
while for the high range the penetration increased 
from 25% to 36%. 

C. Air Conditioning ( A l l Rates) 

( l ) For the period 1989 to 1998, the penetration of 
ai r conditioning is projected to increase to 7C%. 
The forecast anticipates an increase i n the pene­
tra t i o n of central a i r conditioning from the 1988 
level of 30% to 3^% i n 1998, while the room cooler 
penetration w i l l only increase from 35% to 36% i n 
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199? and then decline to 35% hy 1998. 

In the low range, the t o t a l a i r conditioning 
penetration i s projected to grow to 55% com­
pared to 53% i n 1988. Room coolers would i n ­
crease from 31% i n 1988 to 32% i n 1998 while 
central plant units would increase from 25% 
to 26%. 

In the high range, the t o t a l a i r conditioning 
penetration i s estimated to increase to 90% 

' compared to 73% i n 1988. Room coolers increase 
from 1+0% to ̂ 5% while central plants would rise 
from 33% i n 1988 to ̂ 5% i n 1998. 

(2) In 1998, room coolers are estimated to have an 
average size of 9,500 Btu/hour with an EER of 
8.6. Hourly use is estimated to remain constant 
at 150 through 1998. 

In the low,range, the average on l i n e EER i s 
estimated to rise to 11.5 i n 1998 while the 
high range rises to the 1998 level of 8.3. 
Hourly use for the low range was decreased 
from 200 hours i n I9B8 to iho hours in 1998. 
The high range was maintained at 200 hours 
per unit. 

(3) Central plant a i r conditioners are projected 
to average 31,000 Btu/hour v i t h an EER of 9.0 
and an hourly use of U50 hours i n 1998. 

In the low range the average on line EER was 
estimated to rise to 9-5 i n 1998 and the hours 
of use to drop from 395 i n 1988 to 3̂ 5 i n 1998. 

In the high range the EER increased to 8.0. i n 
1998 while hours of use showed an increase from kQ2 
i n 1988 to 502 i n 1997. 

D. Transportation - Electric Vehicles 

Electric cars are projected to increase from 
1+3,000 automobiles and vans i n 1988 to 183,000 or 
13% of residential Rate R and RH customers. 

This particular "appliance" category has the 
largest opportunity for decreased or increased 
energy sales. The major handicaps to expanded 
sales are the need for a vastly improved battery 
and a significant commitment from major automobile 
manufacturers. In the low range the penetration 
was estimated to be 6% which is equivalent to 72,000 
electric automobiles, while the high range is projected 
at 21% or 319,000 automobiles. 

'•1 • 
A-
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492a E. Lighting 

The use of l i g h t i n g i s decreased from 525 kWh/unit 
in 1988 to 500 kWh/unit i n 1998 as the use of higher 
efficacy l i g h t bulbs are accepted i n the residential mar­
ket. 

In the low forecast the l i g h t i n g was decreased to 
h6o kWh/customer, while the high range increased to 660 
KWh/customer i n 1998. 

F. Miscellaneous Appliances 

805 kWh/customer i n 1988, increasing gradually each 
year to a maximum of 1,100 i n 1998. This growth i s at­
tributable to the introduction of new appliances and the 
increased market penetration of small appliances. 

In the low forecast the growth rate per customer was 
2.7% per year, while the high range was 2.9%. 

15. LARGE MANUFACTURING - For the base case, the 1978/88 growth rate was 
lowered by UOJfc to r e f l e c t the impact of the lower growth rate of the 
work force. 0.5% was then added for the effects of increased e l e c t r i ­
f i c a t i o n due to f o s s i l fuel shortages to produce a growth rate of 2.1%. 

16. OTHER NONMANUFACTURING - As i n the large manufacturing class, the 1978/88 
growth rate was lowered by Uo% because of the lower growth rate of the 
work force. 0.5% was then added to allow for increased computer loads, 
greater use of existing buildings, and the impact of electric vehicles. 
ThlR produced a 1988/98 growth rate of 2.7%. 

17. COMMERCIAL CONSTRUCTION - In the base case forecast, new construction i s 
forecast to decline from the 1988 level of 11.7 mi l l i o n square feet per 
year to 6 mil l i o n square feet per year by 1998. Jn the low range, new 
construction i n 1998 i s expected to drop to 3 mi l l i o n square feet per year 
from 6 mil l i o n square feet i n the 1988 low case. The high range forecasts 
annual construction to decline from the 1988 level of TEmillion square 
feet to 8 mi l l i o n square feet i n 1998. 

18. ElgCTRIC SPACE HEATING IN COMMERCIAL AND INDUSTRIAL MARKETS - The saturations 
of electric space heating and heat pumps are expected to be the same as 
those discussed i n the 1978/88 forecast. 

19. COMMERCIAL ELECTRIC VEHICLES - This load i s not included i n the base and 
high case tables because I t i s assumed that battery charging w i l l be o f f -
peak and w i l l not affect demands. In the low case, i t i s assumed that there 
w i l l be no significant use of electric vehicles. I n the base case, i t i s 
assumed that 1C% of the local delivery vehicles w i l l be electric and i n the 
high case 25% by 1998. This would add 68 mi l l i o n KWh and 170 million kWh 
respectively by the end of the forecast period. 
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PHILADELPHIA ELECTRIC COMPANY SYSTEM 

ELECTRIC 

1 9 8 8 - 9 8 FORECAST 

BASE CASE 

M I L L I O N KUH 

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

RESIDENTIAL 8090.0 8188.0 B256.0 8295.0 8313.0 8306.0 8294. 0 0255 . 0 0213 .0 U154.0 000 t.0 
PERCENT CHANGE 1.6 1.2 O.B 0.5 0.2 -0.1 -0. 1 -0 .5 -0 . 5 -0.7 -0.9 

HOUSE HEATING 2720.0 2982.0 3249.0 3531.0 3826.0 4138.0 4461. 0 47B0 .0 5095 .0 5H 1 1.0 5733.0 
PERCENT CHANGE 10.1 9.6 9.0 B.7 8.4 8.2 7. hi 7 6 . 6 6. '•! 6.0 

SMALL COM. & IND. 3520.0 3570.0 3610.0 3660.0. 3690.0 3>30.0 3760. 0 3700 .0 'iUlO .0 3f)30.0 3H50.0 
PERCENT CHANGE 1.7 1.4 1 .1 1.4 O.B 1 .1 0. B 0 . 5 0 .11 0.5 0.5 

LARGE COM. & IND. 20610.0 21075.0' 21550.0 22045.0 22540.0 23065.0 23600. 0 241 15 .0 .1461)0 .0 25a20.0 
PERCENT CHANGE 3.2 2.3 2.3 2.3 "3 *? 2.3 ."S 2 .2 -' . 2 . 'J-

STREET LIGHTING 184.0 186.0 108.0 190.0 192.0 194.0 195. 0 196 .0 197 .0 190. 0 I'/9.0 
PERCENT CHANGE 0.5 1.1 1.1 1.1 1.1 1.0 0. '/i 0 • Li 0 u . t"> U . 'Si 

OTHER PUBLIC AUTH. 161.0 163.0 165.0 167.0 169.0 170.0 1 V I . 0 . 0 i rs . Kl I "'4 . 0 1 'Li.O 
PERCENT CHANGE 0.6 1.2 1.2 1.2 1.2 0.6 0. 0 . 6 0 .6 •J.A 0.6 

RAILROADS & RAILUAYS 1055.0 1070.0 1080.0 1100.0 1110.0 1125.0 1 1 40. 0 1IVJ . 0 1 l 70 . (i I 105.0 1200.0 
PERCENT CHANGE 2..4 1.4 0.9 1.9 0.9 1.4 1 . 3 1 .3 1 .3 1 .3 1 .3 

SALES FOR RESALE 120.0 121.0 122.0 123.0 124.0 125.0 126. I'S.' . 0 12U 

.•;) 
127.0 1 3;..0 

PERCENT CHANGE 0.8 O.R O.B O.B O.B 0.0 0. •'.) . H 0 .n O.H O.U 

INTERDEPARTMENTAL 70.0 71.0 72.0 73.0 74.0 75.0 76. 0 77 .0 Vfi .0 79. \' UO .0 
PERCENT CHANGE 2.9 1.4 1.4 1.4 1.4 1.4 1 . 3 1 .3 1 .:s 1 .Z t ,3 

TOTAL 36530 37426 38292 39184 40038 40920 41 a: !3 426 37 435 4 4 •14 415 45260 
PERCENT CHANGE 3.1 2.5 2.3 2.3 2.2 2. - i . 0 

•> 
. 1 '.:. o 1 .9 

BREAKDOUN OF SEASONAL AND ENVIRONMENTAL LOADS 

SPACE HEATING " 

AIR CONDITIONING 

ENVIRONMENTAL 

ALL OTHER LOAD 

2767 

3 0 9 2 

4 6 2 2 

2 6 0 4 9 

29T> 

3149 

4743 

2 6 6 1 2 

3075 

3201 

4B85 

171 SI 

3231 

3248 

5032 

27673 

3389 

3292 

51B3 

2B174 

3550 

3331 

5339 

28700 

Table I (Long Range) 

3 7 1 4 

33AV 

5 4 9 9 

29241 

3074 

3 4 0 4 

5 6 6 4 

4030 

343 7 

5834 

3 0 2 4 3 

4186 

3469 

6009 

30751 

ii & F DEPT. 
DECEMBER 1978 

434'.'; 

3501 

6189 

3 1 2 3 3 

CO 
CD 



to 

OD 1978-98 FORECAST 

ELECTRIC 
Billion 
kWh 

100 

78 79 80 81 82 8 3 8 4 8 5 8 6 87 88 89 90 91 92 9 3 9 4 9 5 9 6 97 98 

Chart 1 (Long Range) Decenber 1978 
NOTE: Semilog scale 

Girves are noncumulative 

CO 

CD 



ELECTRIC 

1988-98 PORECAST 

HIGH AND LOW RANGES 

MILLION KUH 

RESIDENTIAL 
HIGH 
LOU 

HOUSE HEATING 
HIGH 
LOU 

SMALL COM. & IND. 
HIGH 
LOU 

LARGE COM. & IND. 
HIGH 
LOU 

STREET LIGHTING 
HIGH 
LOU 

OTHER PUBLIC AUTHORITIES 
HIGH 
LOU 

RAILROADS & RAILWAYS 
HIGH 
LOU 

SALES POR RESALE 
HIGH 
LOU 

INTERDEPARTMENTAL 
HIGH 
LOU 

TOTAL 
HIGH 

PERCENT CHANGE 

LOU 
PERCENT CHANGE 

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

9240 
6613 

9431 
6608 

9580 
6600 

9700 
6590 

9794 
6578 

9068 
6575 

9909 
" 6561 

9950 
6576 

9976 
6581 

9990 
6506 

9983 
6593 

4537 
1451 • 

5081 
1508 

5630 
1565 

6192 
1623 

6766 
1602 

7358 
1740 

7952 
1799 

B523 
1855 

9078 
1911 

9632 
1966 

10192 
202 I 

3763 
3102 

3833 
3120 

3900 ' 
3137 

3961 
3157 

4018 
3173 

4072 
3200 

4118 
3208 

416S 
3235 

4206 
3252 

4242 
3270 

4287 
3299 

22840 
18730 

23760 
18910 

24710 
19090 

25700 
19270 

26730 
19460 

27800 
19640 

28920 
19830 

30080 
20020 

31290 
20210 

32540 
20400 

33050 
20600 

193 
173 

196 
174 

199 
175 

202 
176 

205 
177 

208 
177 

210 
177 

212 
177 

214 
177 

216 
177 

210 
177 

172 
154 

175 
155 

178 
156 

181 
157 

184 
15B 

107 
159 

1B8 
159 

190 
15V 

191 
159 

193 
15V 

194 
159 

1150 
925 

1200 
935 

1250 
940 

1315 
945 

1390 
950 

1480 
955 

1565 
960 

1655 
965 

1770 
970 

1940 
975 

2110 
900 

126 
106 

127 
107 

129 
107 

130 
107 

131 
108 

133 
108 

134 
108 

136 
109 

137 
109 

139 
109 

140 
110 

.72 
6B 

74 
68 

75 
68 

77 
68 

79 
68 

80 
69 

82 
69 

84 
69 

86 
69 

80 
70 

90 
70 

42093 
4.2 

43877 
4.2 

45651 
4.0 

4745B 
4.0 

49297 
3.9 

51186 
3.8 

53078 
3.7 

54998 
3.6 

56948 
3.5 

58990 
3.6 

61064 
3.5 

31322 
1.9 

31585 
0.8 

31838 
O.B 

32093 
0.8 

32354 
0.8 

32623 
0.8 

32871 
0.8 

33165 
0.9 

33438 
0.0 

33712 
0.0 

34009 
0.9 

T&ble I I (Long Range) n i. i- DEf.-l - -
UECEHHER I 9 ? 8 

CO 

0 



F'HILADELK'Hl f\ ELECTRIC COMPANY SY'.irEH 

LARGE COMMERCIAL AND INhUGlRIAL 

1908-90 FORECAST 

MILLION KUH 

ft A HE CASE 

CO 
OS 
03 

1988 1989 1990 1991 199? 199,1 1 9V 4 1 99S 19'',-, 1997 19711 

TEN LARGE MANUFACTURING* 

OTHER MANIIPACrUklMG 

TOTAL MANUFACTUR1 H(. 

1570 

5880 

1650 

6020 

4720 4800 

6170 6320 

4870 4960 

6480 6640 

5040 5130 

6810 6950 

5210 

/130 

5300 

7310 

53 70 

7490 

10450 10670 10B90 11120 11350 11600 11850 12080 12340 12610 12860 

SINOLE-rillNI METERED APIS. 

OTHER HUNMMNUFACTURINO 

TOTAL NONMANUF AC 'HIRING 

820 

9340 

81! 010 805 800 795 790 785 790 775 

9590 9850 10120 10390 106V0 109*0 11250 11560 llS-T/O 121V0 

10160 10405 10660 10925 11190 11465 11750 12021 12340 1264: 1 2960 

TOTAL LARGE C & 1 20610 21075 21550 22045 22540 23065 23600 24115 24680 25820 

CONOWINGO LARGE C t, I 206 211 216 220 231 24 I 47 250 

BREAKDOUN OF SEASONAL AND 

ENVIRONMENTAL LOADS 

SPACE HEATING 

AIR CONDITIONING 

ENVIRONMENT AL** 

ALL OTHER LOAD 

905 

1719 

3387 

14599 

933 

1744 

3541 

14857 

961 

1770 

3642 

15177 

989 

1796 

3748 

15512 

1017 

1822 

3822 

15879 

1045 

1840 

394 4 

16228 

1073 

1875 

4036 

16616 

1101 

1901 

4148 

1.6965 

1129 

1738 

4270 

17343 

1157 

1 954 

4394 

1 7750 

1185 

1981 

4 493 

18161 

* ATLANTIC RICHFlELDi BP OILr SUN OIL» SCOTT PAPER? LUKENS STEEL, 
U.S. STEEL. BUDD CO.* FIRESTONE t LINDE AIR PRODUCTSr MERCK. 

** INCLUDES ELECTRIC STEEL MELTING. 

Table H I (Long Range) R i, F DEPT. 
DECEMBER 1970 



1988 1989 

PHILADELPHIA ELECTRIC COMPANY SYSTEM 

LARGE COMMERCIAL AND INDUSTRIAL 

1988-98 FORECAST 

1990 

HIGH AMU LOU RANGES 

MILLION KUH 

1991 199; 1993 1994 199? 1996 1997 1998 

TOTAL MANUFACTURING 
HIGH 
LOU 

11500 
9500 

11975 
9485 

12470 
9470 

12985 
9450 

13520 
9440 

14070 
9415 

14650 
9400 

15250 
9375 

15800 
9350 

16520 
9320 

17200 
9300 

SINGLE-POINT METERED APTS. 
HIGH 
LOU 

840 
810 

83; 830 
BOO 

825 
795 

820 
790 

811 
78; 

810 
760 

805 
775 

800 
770 

795 
765 

790 
760 

OTHER NONMANUFACTURING 
HIGH 
LOU 

10500 
8420 

10950 
8620' 

11410 
8820 

11890 
9025 

12390 
9230 

12915 
9440 

13460 
9650 

14025 
9070 

14610 
10090 

15225 
10315 

15860 
10540 

TOTAL NONMANUFACTURING 
HIGH 
LOU 

11340 
9230 

1178; 
942! 

12240 
9620 

12715 
9020 

13210 
10020 

13730 
10225 

14270 
10430 

14030 
10645 

15410 
10860 

16020 
I t 000 

16650 
1 J.300 

TOTAL LARGE C 6 I 
HIGH 
LOU 

22840 
1B730 

23760 
18910 

24710 
19090 

25700 
19270 

26730 
19460 

27800 
19640 

28920 
19830 

30080 
20020 

31290 
20210 

32540 
20400 

33850 
20600 

BREAKDOUN OF SEASONAL LOADS 

SPACE HEATING 
HIGH 
LOU 

979 
840 

100B 
865 

1038 
082 

1069 
900 

1101 
910 

1134 
936 

1168 
VS 5 

1203 
974 

1239 
993 

1276 
1013 

1314 
1 033 

.AIR CONDITIONING 
HIGH 
LOU 

2026 2067 
1544 1559 

2100 
1575 

2150 
1591 

2193 
1607 

2237 
1623 

2282 
1639 

2320 
1655 

2375 
1672 

2423 
1689 

247! 
1.706 

* ATLANTIC RICHFIELDf DP OIL, SUN OIL, SCOTT PAPER, LUKENS STEEL, 
U.S. STEELr BUDD CO., FIRESTONE, LINDE AIR PRODUCTS, MERCK-. 

Table IV (Long Range) R & F DEPT. 
DECCMBFR 1970 9 



F'l I I L A F I E L F ' H I A ELECTKIC C OMP ANY SYCIEr i 

ftESM'EWTLAL -SALES - RATES •RtRH-.UH 

1 9 & 9 - 1 V 9 8 FORECAST 

CASE I;AL.E 
CD 
0 0 
ta 

1909 1990 1991 1992 1993 J 995 19VA 199 

ADDITIONS 10 RH 

RATE RH 

CUSTOMERS - DECEMBER ( l i O O O ' S ) 
CUSTOMERS - A V f i . ( 1 , O O O ' S ) 
ANNUAL AVG. USE - KUH 
SALE'.S - KUH (MILLIONS) 

RATES R AND RM - INCLUDES UH 

NET CHANGE IN CUSTOMERS 
CUSTOMERS - DECEMBER (1.OOO'S) 
CUSTOMERS - AVO. (IrOOO'S) 
ANNUAL AVG. USE - KUH 
ANNUAL AVG. KUH INC. 
SALES •• KUH (MILLIONS) 

TOTAL RESIDENTIAL 

ADDITIONS - NEU CONSTR. 
OTHER CUSTOMER CHANGES(1) 
NET CHANGE IN CUSTOMERS 
CUSTOMERS - DECEMBER (1,000'S) 
CUSTOMERS - AVG. (1,000'S) 
ANNUAL AVG. USE - KUH 
ANNUAL AVG. KUH INC. 
SALES - KUH (MILLIONS) 

13700 

150.4 
151.5 
19677 
2982 

-4300 
1142.8 
1145.0 

7152 
108 

0108 

14900 
-5500 
9400 

1301.2 
1296.5 

8616 
213 

11170 

14600 

173.0 
165.7 
19608-
3249 

-5700 
1137.1 
1140.0 

7242 
90 

8256 

14400 
-5500 
0900 

1310.1 
1305.7 

8811 
196 

11505 

RATE UH - INCLUDED IN R 6 RM (CUSTOMERS IN 1,000'S) 

UNRESTRICTED CUSTOMERS - AVG. 17.6 
OFF-PEAK CUSTOMERS - AVG. 98.4 
SALES - KUH (MILLIONS) 469 

17.6 
97.7 
461 

15300 

188.3 
180.6 
19547 
3531 

-6300 
1130.8 
1134.0 

7315 
73 

8295 

14400 
-5400 
9000 

1319.1 
1314.6 

8996 
184 

11026 

17.5 
97.0 
453 

16000 

204.3 
196.3 
19491 
3026 

-7000 
1123.8 
1127 .3 

7374 
59 

8313 

14400 
-5400 
9000 

1328.1 
1323.6 

9171 
176 

12139 

17.4 
96.3 
447 

17300 

221.6 
212.9 
19432 
4138 

- 7300 
1116.5 
1120.2 

7415 
40 

0306 

15400 
-5400 
10000 

1338.1 
1333. 1 

9334 
163 

12444 

17.3 
95.5 
440 

17200 

238.0 
230.2 
19379 
4461 

-8200 
1108.3 
1112.4 

7455 
41 

8294 

14400 
-5400 
9000 

1347.1 
1342.6 
9500 
166 

12755 

17.1 
94.8 
431 

16820 

J ^ , . 6 

247.2 
19336 
4 780 

-9420 
!098.9 
1103.6 

7480 
25 

0255 

12800 
-5400 
7400 

1354.5 
1350.8 
9650 
150 

13035 

16.9 
94.0 
423 

J 6990 

J / J . . 6 

26 4. 1 
19291 
5095 

-10490 
1030. 4 
1093.6 
7509 

29 
0213 

11800 
-5300 
6500 

1361 .0 
J 357.0 

7001 
J51 

13300 

16.7 
93. 1 
416 

17490 

290. 1 
281.4 
J 9232 
541 1 

-10990 
I 077. 'i 
1082.9 

7529 
20 

0154 

11800 
-5300 
6500 

1367.5 
1364.3 

9943 
1 42 

13565 

16.5' 
92.3 
400 

17590 

307.7 

1 v l BI 
573.3 

- I 15V0 
1065.!) 
JO?I.6 

754 I 
I 2 

008 1. 

J 1300 
-5300 
6000 

1 373.. 5 
1 370.5 
10 080 

137 
1 381 4 

16.2 
v l . 4 
402 

BREAKDOUN OF SEASONAL LOADS - KUH (MILLIONS) 

ELECTRIC SPACE HEATING(2) 
AIR CQNDITIUNINGO) 
ALL OTHER LOAD 

1515 
946 

8710 

1623 
962 

8919 

1736 
974 

9116 

1852 
984 

9304 

1972 
990 

9481 

2097 
997 

9661 

2218 
1001 
901 / 

2335 
J 004 
V760 

2453 
1006 

10105 
1 00 
023.1 

(1 > OTHER CUSTOMER CHANGES REFLECTS THE NET NUMBER OF RE INTRODUCTIONS, DEMOLITIONS AND SEPARAT ri'lM1': nr Ll l P l u r 
(2)INCLUDES BASE AND SUPPLEMENTAL. (3)INCLUDES ROOM COOLERS AND CENTRAL A1P ONLY UlKI.ib. 
TOTALS MAY NOT EOUAL THE SUM OF INDIVIDUAL FIGURES DUE TO ROUNDING. 

Table V (Long Range) 
R t, F LiEP'l . 
NOVEMBER 1970 



PHILADZLPHIA ELECTRIC COHPAMt SYSTEM 
RBBIDBfflAL SALES - RATES R. RH RM. WH 

BIQH AHD LOW RAHGES 1989-96 

RATS RH 
l ? ? i 1??? 1991* 1995 1996 1997 1998 

CUBtomers - Avg. (1,000'B) - High 
CustomerB - Avg. (1,000'a) - Lou 

225-7 
79.8 83.1 

271*.1 
86.6 

299-3 
90.0 

325-7 
93-U 

353-1 
96.9 

379-9 
100.1 

406.2 
103-4 

432.6 
106-5 

459.7 
109-6 

Avg. Annual Use (kWh) - High 
Avg. Annual Use (kWh) - Lov 

22,510 
18,910 

22,560 
18,620 

22,590 
18,750 

22,610 
16,700 

22,590 
16,630 

22,520 
18,570 

22,440 
18,520 

22,350 
16,490 

22,260 
18,460 

22,170 
18,440 

Sales - kWh f m i l l i o n s ) - High 
Rnles - kWh (n i l l l i ons ) - Low 

5,081 
1,508 

5,630 
1,565 

6,192 
1,623 

6,766 
1,68? 

7,358 . 7,952 
1,799 

8,523 
1,855 

9,078 
1,911 

9,632 
1,966 

10,192 
2,021 

RATES R + m (lacwDina WH) 

Customers - Avg. (1,000* a) - High 
Customers - Avg. (1,000'B) - Lov 

1,115.1 
1,061.7 

1,103.5 
1,655-8 

1,090.8 
1,049-8 

1,077 
1,043.6 

1,063.2 
1,037.5 

1,046-3 
1,031-2 

1,032.5 
1,024.7 

1,015.6 
1,017.9 

998.0 
1,011.0 

979.9 
1,003-9 

Avg. Annual Use (kWh) - High 
Avg. Annual Use (kWh) - Lov 

8,1*60 
6,220 

6,680 
6,250 

8,890 
6,280 

9,090 
6,300 

9,280 
6,3fc0 

9,450 
6,360 

9,640 
6,420 

9,820 
6,470 

10,010 
6,510 

10,190 
6,570 

Sales - kVh f m l l l l o n o ) - High 
Sales - kWh (ml l l i on f i ) - Lov 

9 > 3 l 
6,606 

9,580 
6,600 

9,700 
6,590 

9,791* 
6,578 

9,868 
6,575 

9,909 
6,561 

9,950 
6,576 

9,976 
6,581 

9,990 
6,566 

9,983 
6,593 

TOTAL RSSIDKHTIAL (R.RH.IM.WH) 

CUBtomers - Avg. (1,000'a) - High 
Customers - Avg. (1,000'a) - Lov 

l ,3 i i0 .8 
l t l i » 1 . 5 

1,353-0 
1,138.9 

1,364.9 
1,136.1. 

1,376.7 
1,133-6 

1,388.9 
1,130.9 

1,401.4 
1,128.1 

1,412.4 
1,124.8 

1,421.8 
1,121.3 

1,430.8 
1,117.5 

1,439-6 
1,113-5 

Avg. Annual Use (kWh) - High 
Avg. Amninl Use (kWh) - Lov 

10,820 
7,110 

11,21*0 
7,170 

11,630 
7,230 

12,030 
7,290 

12,400 
7,350 

12,750 
7,410 

13,080 
7,500 

13,^00 
7,570 

13,710 
7,650 

14,010 
7,740 

Bales - kVh fml l l ioQa) - High 
Sales - kWh (mi l l i ons ) - Lov 

I 1 * , 512 
8,116 

15,210 
8,165 

15,892 
8,213 

16,560 
8,260 

17,226 
8,315 

17,861 
8,360 

18,473 
8,431 

19,054 
8,492 

19,622 
6,552 

20,175 
8,6i4 

BRBAKDOWH OF SEASONAL LOADS 
kWh (milUons) 

Electr ic Space Heating - H1«}»(P 
Electr ic Space Heating - Lov^ 1 ' 

2,2h2 
862 

2,1*1*2 
866 

2,61*7 
914 

2,852 
938 

3,063 
963 

3,279 
988 

3,487 
1,010 

3,686 
1,032 

3,888 
1,052 

4,089 
1,074 

Ai r Conditioning - H i g b ^ 
Ai r Conditioning - U>v' 2 ) 

1,372 
521* 517 

1,506 
511 

1,563 
503 

1,615 
497 

1,662 
493 

1,702 
48? 

1,737 
463 

1,763 
478 

1,787 
475 

A l l Other Load - High 
A l l Other Load - Lov 

10,898 
6,730 • 

11,327 
6,760 

11,739 
6,788 

12,145 
6,819 

12,546 
6,855 

12,920 
6,879 

13,264 
6,934 

13,629 
6,977 

13,971 
7,022 

14,299 
7,065 

(1) Base and Bupplemental. 

(2) Room coolers and central o i r conditioning only. 

•table V I (Long Range) R & F Dept. 
December 197tJ 

CO 
S3 



PHILAUELPHIA ELECTRIC COMPANY SYSTEM 

RESIDENTIAL USE BY APPLIANCE CATEGORY (RATES R,RH WH) 

199; 

1363 

i7'72 
2764 
509 
596 
654 
456 
690 
656 

1121 
115 
747 
228 
337 

1 289 
24 46 
426 

1467 
248 
456 
753 
275 
07 

247 
2086 
1116 
431 
258 
131 
141 
635 

fi ASE CASE. 

ALL UNITS ARE AVERAGE IN USE IN THOUS ANDS - ANNUAL KUH IS 

1989 1990 1991 1992 1993 1994 

DUELLING UNITS 1309 1318 1327 1336 1346 1355 
(RfRHiRM) 

REr" RI GCRATURS - UNITS 1712 1735 1751 1760 1766 1769 
KUH 2706 2729 2734 2740 2751 

FREEZERS _ UNITS 534 548 560 570 578 584 
KUH 602 ' 608 612 614 612 604 

RANGES - UNITS 584 598 611 624 635 645 
KUH 409 418 428 437 444 451 

CLOTHES DRYERS -- UNITS 632 647 660 671 680 606 
KUH 605 618 629 638 646 652 

CLOTHES WASHERS - UNITS 1094 1105 1112 1117 1120 1121 
KUH 113 114 115 115 115 US 

DISHWASHERS - UNITS 652 671 689 705 721 735 
KUH 202 . 205 210 215 220 224 

WATER HEATERS - UNITS 269 279 290 301 313 325 
KUH 1078 1108 1141 1177 1215 1255 

TELEVISIONS - UNITS 2349 2367 2304 2400 2415 2431 
KUH 395 400 405 410 415 420 

ROOM COOLERS - UNITS 1382 1407 1427 1443 1455 1463 
KUH 246 248 240 250 249 249 

CENTRAL AIR UNITS 404 417 427 435 443 450 
KUH 700 714 726 734 742 748 

DEHUMIDIFIERS - UNITS 253 258 262 266 269 273 
KUH 84 84 85 85 85 86 

ELEC. HT. (RH) - UNITS 151 166 181 196 213 230 
KUH 1381 1489 1600 1717 1838 1963 

HTG AUXILIARIES - UNITS 1158 1153 1147 1140 1133 1125 
KUH 461 456 452 447 442 437 

SUPPLEMENTARY HT. 

-• 
UNITS 234 240 246 250 254 256 
KUH 133 134 135 135 134 133 

TRANSPORTATION - UNITS 57 71 85 99 113 127 
KUH 257 -320 383 446 509 572 

SUB TOTAL - KUH 9370 21144 9897 10154 22851 23416 

LIGHTING - KUH 687 692 694 696 697 699 

OTHER APPLIANCES - KUH 1113 1173 1234 1289 1339 1396 

ANNUAL TOTAL - KUH 11170 23009 11826 12139 24887 25509 

TOTALS MAY NOT EOUAL SUM OF INDIVIDUAL APPLIANCE M-MKUH DUE TQ ROUNDING. 

Table VII (Long Range) 

( I I t I { I I I I 

695 

1438 

13035 

1996 

1370 

1773 
2779 
592 
592 
661 
460 
693 
658 

1121 
115 
757 
231 
348 
1325 
2460 
431 

.1468 
247 
462 
750 
278 
88 

264 
2206 
1106 
425 
259 
129 
155 
690 

1377 

1774 
2788 
595 
591 
667 
463 
694 
659 

1 121 
115 
765 
233 
359 
1361 
2474 
433 

1467 
245 
460 
761 
280 
89 

281 
2326 
1096 
419 
260 
127 
169 
761 

693 

1473 

693 

1501 

1998 

J 383 

1774 
2795 
596 
590 
672 
466 
694 
659 
1121 
1 15 
771 
235 
371 

J397 
2486 
435 

1467 
243 
473 
765 
282 
89 

299 
2448 
1084 
412 
261 
126 
183 
824 

10902 24449 11371 11601 

692 

1521 

J6615 13565 13814 

R & F DEPT. 
NOVEMBER 1978 
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CENTRAL PLANT - RESIDENTIAL - ALL RATES 

1988 1989 1990 ' 1991 1972 1993 1994 1995 1996 1997 1998 

CENTRAL PLANT ADDITIONS (IfOOO'S) 18 14 11 9 8 8 7 7 6 6 6 

CENTRAL PLANT REPLACEMENT MARKET (I F O O O ' S ) 21 19 16 15 17 20 23 26 30 33 16 

CENTRAL PLANT REPLACEMENTS ( I F O O O ' S ) 21 19 16 15 16 19 23 26 29 33 35 

CENTRAL PLANT NET CHANGE IN UNITS (ITOOO.'S) 18 14 11 9 8 7 7 6 6 6 6 

CENTRAL PLANT UNITS ON LINE (1»000'S) 412 428 440 450 458 466 473 479 485 491 497 

TOTAL D.U.'S UITH CENTRAL PLANT OR 
LARGE TONNAGE SYSTEMS (I F O O O ' S ) 426 442 454 464 472 480 487 493 499 505 511 

E.E.R. - AVERAGE UNIT SOLD ' 8.SO 8.55 8.60 8.65 8.70 8.75 8.80 8.85 8.90 8.95 9.00 

BTU - AVERAGE UNIT ADDED 29000 28900 28900 28900 28800 28800 28800 28800 28800 28700 2B700 

KU - AVERAGE UNIT ADDED 3.41 3.38 3.36 3.34 3.31 3.29 3.27 3.25 3.24 3.21 3.19 

E.E.R. - AVERAGE UNIT IN USE 8.06 8.14 8.21 8.26 8.32 8.37 8.42 8.40 3.53 8.58 0.64 

BTU - AVERAGE UNIT IN USE 31413 31335 31276 31230 31189 31151 31117 31087 31059 31031 31004 

KU - AVERAGE UNIT IN USE 3.90 3.85 3.81 3.78 3.75 3.72 3.69 3.67 3.64 3.62 3.59 

TOTAL MU CONNECTED - CP i. LT 1660 1700 1730 1753 1771 1785 1798 1G09 1818 1826 1832 

TOTAL RESIDENTIAL AIR CONDITIONING MU - ALL RATES 

CENTRAL PLANT (INCLUDES LARGE TONNAGE) 1660 1700 1730 1753 1771 1785 1798 1809 1818 1826 1832 

ROOM COOLERS 1727 1747 1759 1765 1768 1768 1767 1762 1753 1741 1730 

TOTAL MU - RESIDENTIAL 3387 3447 3489 3518 3538 3553 3565 3571 3571 3566 3563 

NOTES: SPM AND LANSDALE ARE INCLUDED IN ALL FIGURES. ON THIS PAGE. 
UNITS ARE AVERAGE UNITS IN USE DURING THE YEAR. 
TOTALS MAY NOT EOUAL THE SUM OF INDIVIDUAL FIGURES DUE TO ROUNDING. 
CENT RAL PLANT — REFERS TO INDIVIDUAL AIR CONDITIONING UNITS t EACH COOLING ONE DUELLING UNIT. 
CENTRAL PLANT — E.E.R.'SF KU/UNIl AND TOTAL MU HAVE ALL KEEN ESTIMATED TO INCLUDP FAN LOADS 

IN ACCORDANCE UITH A.R.I. STANDARDS ADOPTED JANUARY 1975. 

Table VIII (Lone Range) R & P .DEPT. 
AUGUST 1978 



PHILADELPHIA ELECTRIC COMPANY SYSTEM 

1 

ROOM COOLERS - RESIDENTIAL - ALL RAI ES 

198B 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

ROOM COOLER ADDITIONS (IrOOO'S) 34 31 28 24 20 16 13 10 8 7 6 

ROOM COOLER REPLACEMENT MARKET (IfOOO'S) 47 67 95 124 130 127 111 130 141 145 123 

ROOM COOLER REPLACEMENTS (IfOOO'S) 45 63 91 118 123 120 105 124 134 138 117 

ROOM COOLER NET CHANGE IN UNITS (IfOOO'S) 32 28 23 18 14 10 7 3 1 -0 -0 

ROOM COOLER UNITS ON LINE (1,OOO'S) 1444 1473 1499 1519 1535 1547 1555 1561 1563 1563 1563 

E.E.R. - AVERAGE UNIT SOLD 8.40 8.45 8.50 8.55 8.60 8.65 8.70 8.75 8.80 8.85 8.90 

BTU - AVERAGE UNIT ADDED 9500 9500 9500 9500 9500 9500 9500 9500 9500 9500 9500 

KU - AVERAGE UNIT ADDED 1.13 1.12 1.12 I . U 1.10 1.10 1.09 1.09 1.08 1 .07 1.07 

E.E.R. - AVERAGE UNIT IN USE 7.98 8.05 8.13 8.22 8.29 8.35 8.40 8.45 8.51 8.57 8.62 

BTU - AVERAGE UNIT IN USE 9551 9550 9548 9546 9544 9543 9542 9542 9543 9544 9545 

KU - AVERAGE UNIT IN USE 1.20 1.19 1.17 1.16 1.15 1.14 1.14 1.13 1.12 1.11 I . U 

TOTAL MU CONNECTED - ROOM COOLERS 1727 1747 1759 1765 1768 1768 1767 1762 1753 1741 1730 

9 

NOTESE SPM AND LANSDALE ARE INCLUDED IN ALL FIGURES ON THIS PAGE. 
UNITS ARE AVERAGE UNITS IN USE DURING THE YEAR. 
TOTALS MAY NOT EOUAL THE SUM OF INDIVIDUAL FIGURES DUE TO ROUNDING, 

Table IX (Long Range) R & F DEPT. 
AUGUST 1978 



PHILADELPHIA ELECTRIC COMPANY SYtiTEM 

RESIDENTIAL AIR CONDITIONINO ON RATES RrRHrRri 
DACE CASH 

1988 1989 1990 1991 1992 1993 1994 1995 I? 96 1997 1 vvo 

AVERAGE DUELLING UNITS (IFOOO'S) 1299 1309 1318 1327 1336 1346 1355 136;-; 1 370 1377 1 3&3 

CENTRAL PLANT NET CHANGE IN UNITS U»000'S> 19 16 12 10 8 0 7 7 6 6 6 

CENTRAL PLANT UNITS IN USE (I F O O O ' S ) 387 403 416 425 434 441 1 440 •155 461 467 472 

KU - AVERAGE UNIT IN USE 3.90 3.85 3.81 3.78 3.75 3.72 3.69 3.67 3.64 3.62 3.59 

HOURS USE - AVERAGE UNIT IN USE 450 450 450 450 450 450 450 450 450 450 450 

KUH - AVERAGE UNIT IN USE 1754 1732 1715 1701 1688 1675 J662 1 650 1639 1627 1615 

TOTAL MU CONNECTED - CENTRAL PLANT 1510 1552 1534 1600 1626 J642 1656 16611 1670 1687 1695 

ROOM COOLER NET CHANGE IN UNITS (1.OOO'S) 32 29 25 20 15 11 8 .1 -0 -1 

ROOM COOLER UN ITS IN HSE (I F O O O ' S ) 1350 1379 1404 1423 1438 1449 1 457 1461! 1 464 l'(63 1463 

KU - AVERAGE UNIT IN USE 1.20 1 .19 1.17 1 .16 1. 15 1.14 1.14 1.13 1.12 I . U 1.11 

HOURS USE - AVERAGE UNIT JN USE 150 150 150 150 150 150 150 150 150 150 150 

KUH - AVERAGE UNIT IN USE 179 178 176 174 173 171 170 169 160 167 166 

TOTAL MU CONNECTED - ROOM COOLERS 1616 1635 1640 1654 1656 1656 1656 1651 164 1 1 630 1619 

TOTAL MU CONNECTED - CP & RC 3126 3187 3232 3262 3203 3299 3312 331 9 3320 3316 3314 

NOTES: SPM AND LANSDALE ARE EXCLUDED FROM ALL FIGURES ON THIS PAGE. 
UNITS ARE AVERAGE UNITS IN USE DURING THE YEAR. 
TOTALS MAY NOT EQUAL THE SUM OF INDIVIDUAL FIGURES DUE TO ROUNDING. 
CENTRAL PLANT -- E.E.R.'S. KU/UNIT AND TOTAL MU HAVE ALL KEEN ESTIMMIEU IU INCLUDC FAN I.U ADS 

IN ACCORDANCE UITH A.R.I. STANDARDS ADOPTED JANUARY 1975. 

Table X (Long Range) R & F DEPT. 
AUGUST 1970 

CO 
CD 



PHILADELPHIA ELECTRIC COMPANY SYSTEM 

SUMMARY OF RESIDENTIAL MARKET PROJECTIONS 

1988-1998 

TOTAL AND ELECTRIC HEAT DUELLING UNITS 

BASE CASE 

RATES --> 

TOTAL 

TOTAL 
DUELLING 
UNITS 
(ALL) 

HOUSES 
<R*RH,RM) 

APARTMENTS 

INDIVIDUALLY 
METERED 
(R»RH rRM) 

SINGLE-POINT 
METERED 
<BS»PD»HT> 

TOTAL 
(R»RH,RM) 

DECEMBER 31» 1988 

NEU CONSTRUCTION 1 9 8 9 - 9 8 INCLUSIVE 

DEMOLITIONS AND ABANDONMENTS 

DECEMBER 3 1 , 1998 

NET INCREASE 1 9 8 8 - 9 8 ( 1 0 YEARS) 

1436600 

135600 

60000 

1512200 

75600 

1034250 

67100 

44500 

1056850 

22600 

270150 

68500 

9400 

329250 

59100 

132200 

0 

6100 

126100 

-6100 

1304400 

135600 

53900 

1386100 

81700 

ELECTRIC HEAT 

DECEMBER 31» 1988 

PERCENT PENETRATION 1988 

NEW CONSTRUCTION 1989-98 INCLUSIVE 

PERCENT PENETRATION NEU CONSTRUCTION 

CONVERSIONS FROM OTHER FUELS 1989-98 

DECEMBER 31, 1998 

PERCENT PENETRATION 1998 

167170 

11.6% 

77610 

57.2X 

B5380 

330160 

21.8% 

94400 

9 . I X 

42720 

63.77. 

70670 

107790 

19.7% 

47470 

17.6% 

3 4 8 9 0 

5 0 . 9 % 

14710 

9 7 0 7 0 

2 9 . 5 % 

25300 

19.1% 

0 

0.0% 

0 

25300 

20.1% 

141870 

10.9% 

77610 

5 7 . 2 % 

8 5 3 8 0 

3 0 4 8 6 0 

2 2 . 0 % 

NOTEs LANSDALE I S EXCLUDED FROM ALL FIGURES ON THIS PAGE. 

A b l e X I (Long Range) R 4. F DEPT. 
DECEMBER 1 9 7 0 

.1 
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1979-88 BUDGET FOHECAST 
ANNUAL PEAK DiKAND 

PREPARED BY SYSTEH PLANNING DIVISION 
ENGINEERING & RESEARCH DEPARTMENT 

PAGE NO. 

TEN YEAR PEAK DEMAND FORECAST 260 - 263 

COMPARISON WITH LAST TEAR'S ESTIMATE 264 - 265 

DESCRIPTION OF DAILY VEATHER FACTOR (DWF) FORMULA 266 

USE OF DAILY WEATHER FACTOR (DWF) FORMULA IN 
ANALYZING HISTORICAL PEAKS 

267 - 272 

USE OF DWF APPROACH IN ESTIMATING FUTURE PEAKS 273 - 280 

SAMPLE CALCULATION OF 1980 PEAK DEMAND FORECAST 281 

MAXIMUM, MINIMUM, AND 20 YEAR FORECASTS 282 - 283 
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TBt YEAH PEAK DEMAND FOHECAST 

The peak demand (maximum annual MV hourly load) la derived from the energy and 

connected air conditioning forecast developed by the Commercial Operations Department* 

Historical and projected demands, annual output (sales plus losses) and load 

factors are given in Exhibit 1. 

Plots of summer and winter peak demand and base (Average April and October) 

demands are shown in Exhibit 2. Compound annua] grovth rates (percent) over specified 

periods of years are as followsJ 

Standardized Actual Actual 
Summer Winter Sase 

1960-68 7.5 5.2 
1968-73 U.8 2.9 h.l 
1973-75 -0.9 2.5 -0.5 
1975-78 0.6 2.9 1.6 
1978-88 Projected 2.5 3.6 2.8 

Historically, the I960 to 1973 period can be characterized as rapid vith summer 

grovth exceeding winter grovth by 5C#. For the 1973-78 period, there has been essen­

tially no summer grovth. Winter and base growths have continued in the 1973-78 

period but at a decreased pace. 

Projected growths assume resumption of summer growths, but at only half the rate 

of the 1968 to 1973 experience. Winter growths are twenty percent higher than the 

1968 to 1973 period due to increased use of electric heat. Base growths are 30% 

lover than the 1968 to 1973 pre-oil embargo pre-recession period reflecting the 

long term trend of increased use of electricity modified by conservation. 
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In summaxy, projected grovthe are conaerrative. They are less than vould be 

Indicated by long term trends, but greater than those experienced during the past 

$ years of accelerated prices, conservation, and depressed economy. The 2.5% 

grovth for PECO annual peak load compares to a 5,1% grovth estimate for a l l TT. S. 

u t i l i t i e s as estimated in the 1978 Annual Electrical Industry Forecast of the 

Electrical World. 

Following is a comparison of this year's forecast vith last year's, a description 

of the method used in i t s preparation and the maximum, " - t a n d 20 year forecast. 

2.61 



508a Exhibit 1 

PHn.ADKT.prrrA iCT.mwrC CO. SXBTJJl 

.— 
Standard 
Demand - HV 

Anniifl.1 

OutDUt - GWE 
Annual 

Load Factor 

1966 1*1*60 22109 56.1* 

1969 1*820 231*69 55-6 

1970 1*910 21*1*1*1 56.8 

1971 5OI*G 2501*5 56.7 

•— 1972 53l*o 26351 56.2 

1973 5630 28095 57.0 
— 1971* 5620 271*08 55.7 

1975 5530 2721*3 56.2 

1976 5650 281*37 57.3 

1977 5580 28805 58.9 

1978 5630 *29l*79 59.8 

FORECAST DATA 

— 1979 5700 29619 59.3 

1980 5850 3051a 59.1* 

1981 6000 31399 59.7 

1982 6150 323U2 60.0 

1983 6300 33361 60.1* 

1981* 61*50 314*33 60.8 

1985 6600 35537 61.5 

— 1986 6800 36727 61.7 

1987 7000 37981 61.9 
— 1988 7200 39160 61.9 

*Sum of Daily Territorial Electric Outputs 

System Planning Division 
1-11-79 
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COMPABISON WITH LAST YBAB'S ESTIMATE 

The demand forecast for the year 198? has been lowered 550 MV relative to the 

previous forecast prepared in December 1977- A comparison for all years is given 

in Exhibit 3. 

A modification in the peak demand forecast method caused 70 MV of the 550 MV 

reduction in 1987. The U60 MV balance of the reduction was caused by a reduced 

energy and connected air conditioning forecast. The U80 MV decrease consists of 

a 320 MV decrease in base demand and 160 KV decrease in coincident weather sensitive 

demand. The base demand is the daily peak load when weather is such that both air 

conditioning and electric heat are at a minimum total value. This base demand has 

decreased due to a 15 percent decrease in base energy estimates for the residential 

class and a 9 percent decrease for the small commercial and industrial class. The 

coincident weather sensitive (air conditioning) demand has decreased primarily from 

lowered estimates of connected air conditioning load for the residential class ( l l 

percent) and the small commercial and industrial class (15 percent). The large 

commercial and industrial class was lowered 1.7 percent. 

These decreases result in a compound annual growth rate (1978-1988) for peak 

demand of 2.5 percent. The compound annual growth rate for the previous forecast 

was 3*1 percent. 
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Exhibit 3 
511a 

PHILADELPHIA ELECTRIC CO. ANNUAL DEMAND FORECAST - MW 

Estimate Prepared i n 
December 1978 

Estimate Prepared i n 
December 1977 

Difference 
1978-1977 

Peak Base AC Peak Base AC Peak Base AC 

1978 #5630 3813 . 1817 5700 3830 1870 -70 -17 -53 

1979 5700 3900 1800 5850 3950 1900 -150 -50 -100 

1980 5850 1*040 1810 6050 1*090 I960 -200 -50 -150 — 

1981 6000 1*11*0 i860 6250 1*21*0 2010 -250 -100 -150 

1982 6150 1*260 1890 61*80 1*1*10 2070 -330 -150 -180 — 

1983 6300. 1*360 19U0 6710 1*580 2130 -1*10 -220 -190 

1981+ 61*50 1*1*80 1970 691*0 1*750 2190 -1*90 -270 -220 

1985 6600 1*600 2000 7150 1*920 2230 -550 -320 -230 

1986 6800 1*71*0 2060 7350 5090 2260 -550 -350 -200 

1987 7000 1*890 2110 7550 5260 2290 -550 -370 -180 — 

1988 7200 5030 2170 • 

*Weather Adjusted Peak Demand. Actual Peak vas 566? MW 
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ANNUAL PEAK DEMAND FORECASTING METHOD 

DESCRIPTION OF DRILY WEATHER FACTOR (DWF) FOFMUIA 

Prior t o estimating future peak demands, h i s t o r i c a l peak demands 

are adjusted to a standard weather co n d i t i o n . I n t h i s way actual peak 

demand growth rates are determined. 

Analyses t o date indicate that the weather variable most highly 

correlated w i t h d a i l y peak demands consists of 29 hours of weighted dry 

bulb temperatures and one hour of weighted wet bulb temperature. The 

formula f o r t h i s weather variab l e , c a l l e d the d a i l y weather f a c t o r (CWF̂  

i s as follcMs: 

29 

DWF 

(29) 
DB 

29 Z- (n) 
DB 

n + 27 
56 

+ 0.5 T 
' (29) 
WB 

• Dry Bulb Temp. @ Hour of peak weather 

(1) 
DB 

Dry Bulb Temp. 28 Hours p r i o r 

(29) - Wet Bulb Temp. @ Hour of Peak Weather 
WB 

Generally, during hot weather, the higher the SWF, the higher w i l l 

be the daily peak demand. 
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USE OF DAILY WEATHER FACTOR (DWF) FORMULA IN ANALYZING HISTORICAL PEAKS 

Exhibit A i s a computer output plot of peak demand vs. daily weather factor 

for a l l weekdays (excluding holidays) from April through October 1978- Examination 

of similar plots for past years indicates that there i s a constant demand value for 

daily weather factors between 61* and 77 and a uniformly r i s i n g trend for a l l daily 

weather factors above 86. The sloping li n e of Exhibit A i s the linear regression 

for a l l daily peak demands oocuring above 86 DWF. The sloping l i n e i s , of course, 

a "mid-point" li n e with actual demands lying both above and below i t . Demand-

weather characteristic lines as calculated from actual data for a l l years 1968 

througi 1978 are shown i n Exhibit B. 

The standard DWF i s defined as the h i s t o r i c a l average of the maximum DWF-

which occurs between 10:00 a.m. and the time of the peak demand on the day that 

the annual peak demand occurs. Calculation of the standard DWF i s shown i n 

Exhibit C. The regression demand i s the demand located on the linear regression 

lin e (shown i n Exhibit A) at the standard DWF. However, the most probable peak 

demand for a year occurs at a value s l i g h t l y above the regression demand. 

Exhibit D i s a tabulation of the relationships between the regression demands 

and h i s t o r i c a l peak demands. The last column shows the ra t i o between the actual 

peak demand that occurred i n each year and the regression demand at the standard 

DWF. The actual peak demand averages 3.1*% higher than the regression demand. The 

most probable peak demand for a year i s therefore determined by increasing the 

regression demand by 3.1*% and i s defined as the standard demand. 

The inter-relationships of the regression demand, standard demand and standard 

DWF are shown i n Exhibit E. The solid sloping li n e i s the linear regression line 

of actual daily peak demands for 1978. I t s intersection with the standard DWF 

lin e gives a regression demand of 51*1*5 MW' The standard demand for 1978 i s 3«1$ 

above t h i s , or 563O KW. The actual peak demand for 1978 was 5667 KW. 

267 



I f I I ( 

DEMAND 

5750 • 

5500 

5250 

5000 

A.T50 

*5O0 

4250 

^000 

3750 

3500 « 

1978 DAILY PEAK LOAD VS DAILY WEATHER FACTOR 

(APRIL THRU OCTOBER) 

CTl 

« » 

5 i ? « 4 

a * 
9 © * 

6 *# « 
a o o CO 00 o o 

1 V U " * 0 
o o « o o 

oo o o 
* 

60 63 bb 69 12 

to 
cn 
oa 

75 78 B l 6* 67 90 

DAILY WEATHER FACTOR 

S3 «rf> 99 10* i : 



Exhibit B 

WEATHER FACTOR VS. HISTORICAL LOAD 515a 
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Exhibit C 

MAXIMUM DWF BETWEEN 10 A.M. & TIME OF PEAK DEMAND 

DWF Date 

1968 102.7 7-18 

1969 104-0 7-17 

1970 102.8 9-23 

1971 100,7 7-1 

1972 104.3 7-20 

1973 104.7 8-30 

1974 101.6 7-9 

1975 104.5 8-4 

1976 96.9 6-28 

1977 106.3 7-21 

1978 101.6 8-17 

(Standard DWF) 102.7 
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Exhibit S 
517a 

STANDARD DEMAND FACTOR 

Regression 
Demand & 
102.1 DWF 

Net Actual 
Peak Demand 

Corrected 
Peak Demand 

Corrected 
Demand 

Demand @ 
102.7 DWF 

1 

1968 4316 1*375 (4445) 1.030 

1969 4661 4592 (4746) 1.018 — 

1970 4750 4712 (4954) 1.043 

1971 4878 4922 (5034) 1.032 

1972 5162 5313 5313 1.029 — 

1973 5448 5760 5760 1.057 

1974 . 5434 5431 (5492) 1.011 — 

1975 5344 5530 (5545) 1.038 

1976 5462 53U6 531*6 .979 
* 

1977 5397 5888 5888 1.091 

1978 • 51*45 5667 5667 i.oia. 
Average Standard Demand Factor 1.034 

( ) Corrected for voltage reduction and load curtailment. 

Notes The recommended Standard Demand Factor of 1.034 snd Standard DWF of 
102.7 vary slightly from those recommended in previous reports. This 
is due to more data nov being available plus a different 
method for calculating maximum DWF. 
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5700 

5BO0 

* 5500 
3 

1 

O 

-X. 

5 5400 

5300 

5200 

5B67 MW© 
ACTUAL RECORDED 
PEAK DEMAND 

E x h i b i t E 

©STANDARD DEMAND 
1.034 x 5445 = 5630 MW 

5445 MW 
REGRESSION DEMAND 
STANDARD DWF 

STANDARD DWF 
^102.7 

100 101 102 103 
DAILY WEATHER FACTOR 
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USE OF DWF APPRQftCH IN ESTIMATING FUTURE PEAK DEMANDS 

The basis f o r the procedure t o forecas t demand i s shown i n Exhib i t F. 

This graph i s the demand-weather c h a r a c t e r i s t i c l i n e f o r 1978 shown i n 

E x h i b i t C. The h o r i z o n t a l segment i s def ined as the base demand. The 

sloping segment shows the r e l a t i onsh ip between the weather sens i t ive 

demand and the weather. 

Ihe base demand has been found t o have a high c o r r e l a t i o n w i t h the 

average A p r i l and October output and sales . Since monthly outputs are not 

subject t o v a r i a t i o n due t o a change of b i l l i n g cycles and/or estimated 

readings which a f f e c t monthly sales f i g u r e s , the output values are new 

used instead o f sales values as i n previous years. 

The f i r s t column of S t h i b i t G i s a t abu la t ion of the h i s t o r i c a l 

average t o t a l monthly outputs of A p r i l and October. Hie second column 

i s - a t abu la t ion of the corresponding base demands. I n the l a s t column 

the r a t i o of base demand t o base output has been ca lcu la ted . These h i s t o r i c a l 

r a t i o s and an ex t rapo la t ion i n t o the f u t u r e are p lo t t ed i n E x h i b i t H. (A 

ho r i zon t a l segment of the p l o t t e d curve would ind ica te a constant base load 

f a c t o r ) . The extrapolated base demand f ac to r s are applied t o the forecas t 

o f base output t o compute the base demand fo recas t . The base output forecasts 

do not include any o f f -peak sales which r e s u l t f rom new, non- typ ica l loads 

such as o f f -peak e l e c t r i c car charging. 

The coincident weather s ens i t i ve demand i s derived by subtract ing the 

base demand frcan the value of weather sens i t ive demand at the standard DWF. 

H i s t o r i c a l l y , the coincident weather sens i t ive demand has been found t o have 

a good c o r r e l a t i o n w i t h the estimates of actual MW's of connected a i r 

condi t ion ing -
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Exhibit I shows the h i s t o r i c a l coincident weather sensitive 

demand and estimates of connected a i r conditioning for the years 1968 

through 1978- The estimates of connected a i r conditioning are year-end 

values and are obtained from the Ccmmercial Operations Department-

Exhibit J i s a plot of the relationship between coincident weather 

sensitive demand and connected a i r conditioning load for the years 1968-1988, 

The coincident demand increased lin e a r l y with increasing connected load 

in the 1968-1974 period and decreased with increasing connected load i n the 

1975-1978 period. The 1975-1978 period decrease i s the result of the impact 

of "conservation of energy." This impact is assumed to reach a maximum i n 

the 1979-1980 period. The subsequent coincident weather sensitive demand 

versus connected a i r conditioning load relationship is expected to 

p a r a l l e l the 1968-1974 period relationship. 

The mathematical expression for the 1980-1988 coincident weather 

sensitive demand versus connected a i r conditioning load relationship i s 

determined by can puting the linear regression of the 1968-1974 period 

relationship and adjusting the intercept to account for the energy ccn-

servation impact. This expression i s applied to the forecast of connected 

a i r conditioning load to compute the coincident weather sensitive demand 

forecast, 

A different method of forecasting the relationship between connected 

a i r conditioning and weather sensitive load was used for last year's fore­

cast. In that method described i n the "1977-87 Budget Forecast Annual Peak 

Demand" report of November 1977, relationships were more a function of the 

year rather than the amount of connected a i r conditioning. 
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The sum of the base and weather sensitive ccmponents of the demand 

forecast produces a forecast of the regression demands (value of demand 

on the regression line at the standard DWF) . The regression demands must 

be increased by 3.4% (Standard Demand Factor) to obtain a forecast of the 

most probable peak demands (standard demands). 
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Exhibit P 

5600 

5400 

5200 

5000 

4tf00 

. 4600 
o 

5 4400 
LU 

a . 

4200 

4000 

3800 

3600 

3400 

DEMAND - WEATHER 
CHARACTERISTIC 

1978 

BASE DEMAND 

102.7 
DWF 

60 65 70 75 80 85 90 95 
DAILY WEATHER FACTOR 

100 105 

276 



523a 
Exhibit G 

ACTUAL AVERAGE OF APRIL & OCTOBER OUTPUTS 

PHILADELPHIA ELECTRIC COMPANY SYSTEM 

Demand 

Base 
Outout-GWHrs 

Basq 
Demand-MW 

• 
OutDUt 

1968 173U.2 2998 1.729 — 

1969 181*0.1 31U2 1.708 

1970 1906.3 3255 1.707 — 

1971 1938.5 3326 1.716 

1972 2059.6 3U93 1.696 

1973 2168.8 3668 1.691 _ 

197U 2138.1* 3612 1.689 

1975 2126.7 3632 1.708 — 

1976 2209.9 3723 1.685 

1977 2196.2 3763 1.713 

1978 221*6.2 3813 1.698 
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Exhibit I 

WEATHER SENSITIVE DEMAND - MW 

Regression Coincident 
Demand @ Base Weather Sensitive Connected 
102t7DWF -Denand - Denand Air Cond. — 

1968 U316 2998 1318 21*70 

1969 1*661 311*2 1519 2755 

1970 1*750 3255 11*95 3014 — 

1971 1*878 3326 1552 3298 

1972 5162 31*93 1669 3521* 

1973 51*1*8 3668 1780 3758 _ 

1971* 5U31* 3612 1822 3966 

1975 531*1* 3632 1712 1*050 — 

1976 51*62 3723 1739 1*085 

1977 5397 3763 1631* 1*121* 

1978 51*1*5 3813 I632 1*186 
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SAMPLE CALCUIATION OF 1980 PEAK DEMAND FORECAST 

Base Demand 

Base Monthly Output 2395 GWHPS (Based on energy estimate of 
Base Denand Factor x 1.689 December 1978) 

Base Demand 4045 MW 

Coincident Weather Sens i t ive Demand 

Connected A i r Condi t ioning Load 3 4327 MW 

Coincident Weather Sens i t ive Denand Obtained 
frcm E x h i b i t J = 1632 MW 

Base Demand + Weather Sens i t ive Demand » Regression Demand 

4045 + 1632 « 5677 MW 

Regression Demand x Standard Demand Factor » Standard Demand 

5677 x 1-034 « 5870 MW 

5850 MW (rounded) 

The demand forecast was also calculated using the method described 

above with the exception that the estimated effects of electric heat 

were removed fron both h i s t o r i c a l observations and forecasts of base output 

and demand. The results were compared with the recommended demand forecast 

and found to be within a 30-70 tau range over the 10 year forecast period. 

The h i s t o r i c a l effects of electric heat can only be estimated. They are 

not measured as are the actual t o t a l outputs and demands. Also, the 

effect of electric heat i s relatively small during the A p r i l and October 

periods since normally there i s l i t t l e need for heat during these months. 

For these reasons the method described on the preceeding pages was used 

for the present forecast. 
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MAXIMUM. MINIMOM AHD' TWENTY YEAfi DEMAND FORECAST 

The twenty year most probable forecast in exhibit K was computed using 

the same procedure as described for the ten year forecast. The reduced 

annual growths after the f i r s t ten years are a direct result of the reduction 

in the growth rates of base kWh output and connected air conditioning load. 

The maximum and minimum demand forecasts were computed by observing the 

ratios of maximum and minimum annual energy forecasts to the most probable 

annual energy forecast and applying these ratios to the most probable demand 

forecast. 

The twenty year projections are more approximate than the ten year 

and are presented merely to indicate present thinking as to the range in 

load demand that could occur in the mid-nineties. 
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PHILADELPHIA ELECTRIC CO. SYSTEH 
ANNUAL PEAK DEMAND 
20 YEAR FORECAST 

Maiimum Minimum Probable 

1979 5950 5450 5700 

1980 6200 5550 5850 

1981 6400 5600 6000 

1982 6650 5700 6150 — 

1983 6900 5750 6300 

1984 7100 5800 6450 — 

1985 7350 5850 6600 

1986 7650 5950 6800 

1987 8000 6050 7000 

1988 8300 6150 7200 

1989 8600 6200 7350 — 

1990 8900 6200 7500 

1991 9200 6200 7600 

1992 9500 6200 7700 

1993 9750 6200 7800 

199U 10050 6200 7900 — 

1995 10300 6200 8000 

1996 10600 6200 8100 — 

1997 10900 6200 8200 

1998 11200 6200 8300 

System Planning Division 
1-11-79 

2 83 
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TESTIMONY OF 

STEPHEN A. MALLARD 

t 
1. Q. Please state your name and business address. 

2. A.- My name i s Stephen A. Mallard and my business address i s 

3. 80 Park Place, Newark, New Jersey. 

4. Q. By whom are you employed and i n what position? 

5. A. I am employed by Public Service E l e c t r i c and Gas Company 

6. as Vice President-System planning. 

7. Q. What i s the purpose of your testimony? 

8. A. The purpose of t h i s testimony i s to comment on the report 

9. "Construction Management Audit of Salem Nuclear Generation S t a t i o n 

10. Unit No. 1" prepared by Theodore Barry & Associates (TB&A). This 

11. r eport was prepared f o r the State of New Jersey Department of 

12. Public Advocate and the Commonwealth of Pennsylvania O f f i c e of 

13. Consumer Advocate. This report was submitted as Consumer Advocate 

14. E x h i b i t No. 5 i n the Pennsylvania Public U t i l i t y Commission 

15. Docket No. R.I.D. 438, et a l . (Philadelphia E l e c t r i c rate case). 

16. Q. Please describe your q u a l i f i c a t i o n s as a witness. 

17. A. Schedule 1 describes my q u a l i f i c a t i o n s as a witness i n 

18. these proceedings. 

19. Q. Please give a b r i e f h i s t o r y of Salem Nuclear Generator S t a t i o n , 

20. Unit No. 1. 

21. A. Salem No. 1 i s pa r t of a two u n i t s t a t i o n located on 

22. A r t i f i c i a l Island i n Lower Alloways Creek Township, Salem 

23. County, New Jersey. These u n i t s were o r i g i n a l l y planned f o r 

24. l o c a t i o n at Burlington, New Jersey f o r service i n 1971 and 

25. 1973. In 1967, i t was necessary to relocate the uni t s i to Salem 

26. because the Atomic Energy Commission indicated an unwillingness 
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c 
1. to issue a license f o r construction at the Burlington s i te. 

2. Construction began at Salem i n January 1968. The r e l o c a t i o n 

3. and es c a l a t i o n of regulatory requirements caused delays i n the 

4. " Salem p r o j e c t . 

5. Salem No. 1 was successfully completed and placed i n 

6. commercial service on June 30, 1977. The u n i t , a pressurized 

7. water reactor.(PWR) w i t h a summer capacity r a t i n g of 1079 MW, 

8. was designed by Public Service E l e c t r i c and Gas (PSE&G) Company 

9. personnel and constructed by United Engineers & Constructors Inc. 

10. of Philadelphia, Pennsylvania. PSE&G personnel operate the u n i t . 

11. Salem No. 1 i s j o i n t l y owned by the f o l l o w i n g u t i l i t i e s : 

^ 12. J o i n t Owners % Ownership 

13. Public Service E l e c t r i c & Gas Co. 42.59 

14. Philadelphia E l e c t r i c Co. 42.59 

15. Delmarva Power & L i g h t Co. 7.41 

16. A t l a n t i c E l e c t r i c Co. 7.41 

17. Under the j o i n t ownership agreement executed on November 24, 1971, 

18. and amended by a supplemental agreement dated January 26, 1977, 

19. j o i n t owners are e n t i t l e d to shares of the i n s t a l l e d capacity, 

20. a v a i l a b l e capacity, operating capacity and hourly energy genera-

21. t i o n of the u n i t i n proportion to t h e i r ownership. The j o i n t 

22. owners share i n the cost of s i t e preparation, land, cost of 

23. engineering, design, construction, operation and maintenance 

24. i n p r o p o r t i o n to t h e i r ownership. 

25. Under the conditions of the j o i n t ownership agreement, 

^ 26. PSE&G was responsible f o r the d e t a i l e d engineering, design and 
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1. construction of a complete and operable s t a t i o n . As members of 

2. the Engineering Task Force of the J o i n t Generation Project and 

3. the Owners Committee, the j o i n t owners were kept appraised of 

4. and were able to contribute to s i g n i f i c a n t p r o j e c t developments. 

5. I n a d d i t i o n , monthly progress reports were submitted to the 

6. j o i n t owners and t h e i r representatives attended p r o j e c t 

7. management meetings. These programs enabled the j o i n t owners 

8. to knowledgeably p a r t i c i p a t e i n the design and construction 

9. e f f o r t s . 

10. PSE&G was also responsible f o r the accounting and b i l l i n g 

11. of a l l p r o j e c t costs. Under the agreement PSE&G provided monthly 

12. reports summarizing the construction costs and provided annual 

^ 13. estimates of the monthly construction expenditures. 

14. I n summary, through the j o i n t owners agreement, PSE&G had 

15. the r e s p o n s i b i l i t y to design and construct Salem i n the most 

16. prudent and e f f i c i e n t method possible on behalf of and i n 

17. cooperation with the j o i n t owners. 

18. Q. Please provide a background on construction management audits 

19. A. Construction of Salem No. 1 was successfully completed 

20. despite the many problems inherent i n a complex construction 

21. p r o j e c t of t h i s magnitude. I n the case of Salem these were 

22. compounded by a d d i t i o n a l e x t e r n a l pressures, namely the re-

23. l o c a t i o n to a second-choice s i t e , continual changes i n regulations 

24. by the Nuclear Regulatory Commission, labor practices unique to 
i 

25. New Jersey, and double d i g i t i n f l a t i o n during much of the con-
r ' 
w 26. s t r u c t i o n period. 

27. A general c r i t i q u e of the TB&A or any other r e t r o s p e c t i v e 
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^ 1. analysis of such a complex, long duration p r o j e c t of t h i s type 

2. has two primary points. 

3. The f i r s t p o i n t i s t h a t the determination of alleged 

4. h y p o t h e t i c a l savings during a postmortem review by i t s very 

5. nature has to be based on assumptions, generalizations, 

6. speculations and conjecture. There i s no way of determining 

7. what techniques PSE&G could have implemented, at what, time 

8. and at what cost. Nor i s there any way of determining which 

9. techniques could have saved a s p e c i f i c amount of money. 

10. The second point i s t h a t postmortem review of a ten-year 

11. p r o j e c t cannot serve as a s u b s t i t u t e or a replacement f o r judgments 

12. which are based on and tempered by p r a c t i c a l , timely and on-the . 

13. spot decision-making conducted i n a f l u i d and changing environment. 

14. During the construction period, problems were recognized and 

15. new and innovative procedures were adopted to resolve them. 

16. Examples are c i t e d i n the TB&A rep o r t . With hindsight, we can 

17. now recognize t h a t i f c e r t a i n procedures had been found to be 

18. cost e f f e c t i v e and had been implemented e a r l i e r , then improved 

19. performance might have been achieved. 

20. As also pointed out i n the TB&A report, improved procedures 

21. developed during construction of Salem No. 1 were used i n the 

22. construction of Salem No. 2. Some of these are state of t h e - a r t 

23. methods which were applied as they were developed by the 

24. i n d u s t r y . We f e e l that construction performance f o r Salem.No. 

25. 2 was b e t t e r than i t was f o r Salem No. 1. 

26. PSE&G management of the Salem p r o j e c t has been d i l i g e n t 
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1 

2 

3 

4 

5, 

6 

7 

8 

9 

10, 

12, 

13, 

14, 

15 

16, 

17, 

18, 

19, 

20, 

21, 

22 

23 

24 
I 

25 

26 

27 

and responsible. A l l of the costs associated with t h i s p r o j e c t 

were reasonable and proper expenditures and should be; included 

i n rate base. 

Q, Please describe the s p e c i f i c r a t e base impact on the TB&A 

repo r t . 

A. TB&A i d e n t i f i e s projected savings i f c e r t a i n "preferred 

management pra c t i c e s " had been pract i c e d throughout the con­

s t r u c t i o n of Salem Unit No. 1. These savings were categorized 

by TB&A as "hard" or minimum cost savings and " s o f t " or maximum 

cost savings which could have been a t t a i n e d . This c l a s s i f i c a t i o n 

of the projected savings serves as nothing more than an a r b i t r a r y 

range which proves to have no underlying support. I n short, the 

so c a l l e d "hard" savings are themselves very s o f t and the " s o f t " 

savings are effervescent. 

Page 20, TB&A t e x t as corrected by TB&A at the Docket No. 

R.I.D. 438, et a l . hearing on June 29, 1978 on t r a n s c r i p t Page 8664 

P o t e n t i a l Rate Base Impact Table 
(000,000) 

Salem Project 
Impact 

% A t t r i b u ­
table to 

Salem 
Project 

No. 1 
impact 

Area of Improvement Hard Sof t Salem No. 1 Hard Soft 

Cost Control (Project 
Management) — $12.0 60% — $ 7.2 

Rework $ 5.0 20.0 75% $ 3.75 15.0 

Work Force U t i l i z a t i o n 16.0 35.0 60% 9.6 21.0 

Materi a l Management 0.8 1.7 75%" 0.6 1.2 

Construction Equipment — 1.6 50% — 0.8 

Totals $21.8 $70.3 $13.95 $45.2 
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1. Since the basis f o r c a l c u l a t i n g these savings i s not 

2. explained i n the re p o r t , TB&A was requested to provide the 

3. workpapers behind a l l of the f i g u r e s i n the table above as w e l l 

4. as workpapers s e t t i n g f o r t h the costs of implementation. I n 

5. ̂ response to t h i s request TB&A provided an explanation which 

6. i s provided i n Schedule 2. 

7. This explanation f a i l e d to show s p e c i f i c a l l y how the amounts 

8. were calculated other than to state some general assumptions 

9. based on judgement alone, o f t e n expressed as assumed, rounded, 

10. undocumented percentages. There was no task-by-task analysis 

11. of how the proposed improvements would produce s p e c i f i c savings. 

12. There i s no evidence i n the TB&A re p o r t (Consumer Advocate 

13. E x h i b i t No. 5 ) , i n Schedule 2 or i n any of the cross examina-

14. t i o n of TB&A June 29, 1978 i n Docket No. R.I.D. 438, et a l . t h a t 

15. develops concrete, s p e c i f i c r e l a t i o n s h i p s between the tables 

16. of data throughout the TB&A re p o r t and the Rate Base Impact 

17. table on page 20 of the TB&A re p o r t . Also, TB&A d i d not estimate 

18. the timing of the savings based on these data. Furthermore, 

19. TB&A did not provide any documentation on the cost of implementing 

20. the proposed management practices i n response to a request f o r 

21. such data. 

22. I n the f o l l o w i n g sections I w i l l examine each of the f i v e 

23. "Areas of Improvement" shown on the previous table and show 

24. t h a t the alleged savings have not been substantiated. 

25. Q. Please describe the Cost Control (Project Management) 

26. area of improvement. 
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24. 

25. 

2'6. 

- 7 -

A. TB&A makes favorable and cor r e c t comments about a number 

of p r o j e c t management techniques used by PSE&G fo r the Salem 

Project. 

Page 169, TB&A t e x t : 

"PSE&G Uses an Unusual and E f f e c t i v e Grid Approach 

To I d e n t i f y i n g and Locating A c t i v i t i e s On I t s Planning 

And Scheduling Sheets." 

Page 172, TB&A t e x t : 

"A Computerized C r i t i c a l Path Method (CPM) Planning 

And Scheduling Technique Was Used Beginning Early I n 

The Salem Project and Enhancements Were Made to Suit 

Salem Requirements." 

Page 175, TB&A t e x t : 

"The Mating of Construction and Engineering/Design 

Schedules I n t o A Single Master Schedule For Salem 

A c t i v i t i e s I s Innovative and E f f e c t i v e . 

Another statement concerning p r o j e c t management techniques 

includes an i n c o r r e c t conclusion. 

Page 174, TB&A t e x t : 

"Resource L e v e l l i n g Was Used to Evaluate Cost Impacts 

- Of A l t e r n a t i v e Strategies For Salem Schedule, Although 

A Search For the Lowest Cost Schedule Was Not Formally 

Conducted." 

A search f o r the lowest cost schedule was formally con-

ducted by PSE&G at the time the p r o j e c t was o r i g i n a l l y authorized, 

and at various times throughout the construction phase of the 
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11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

2,0. 

21. 

22. 

23. 

24. 

25. 

26. 

pr o j e c t as schedule changes were required. 

To e s t a b l i s h the lowest cost schedule, PSE&G evaluated 

and optimized, i n a d d i t i o n to resource l e v e l i n g , the fo l l o w i n g 

f a c t o r s : 

A l t e r n a t i v e forms of generation and s i t i n g . 

PJM reserve requirements 

System r e l i a b i l i t y requirements. 

System load p r o j e c t i o n s and p r o j e c t i o n uncertainty. 

State Board of Public U t i l i t i e s requirements. 

Economic conditions a f f e c t i n g service area. 

Cost and a v a i l a b i l i t y of construction c a p i t a l . 

Labor a v a i l a b i l i t y f o r a l t e r n a t i v e construction schedules. 

Production cost of replacement energy. 

Co-owner requirements. 

A n a l y t i c a l and subjective techniques u t i l i z e d by PSE&G, i 

considering the above f a c t o r s , resulted i n an optimi zed minimum 

cost schedule f o r both Salem u n i t s . 

The statements above in d i c a t e t h a t PSE&G has followed 

sound p r o j e c t management pr a c t i c e s . 

Q. Please describe the rework area of improvement. 

A. The second item i n the Table on page 5 of t h i s testimony 

(page 20, TB&A t e x t ) indicates that the amount of rework could 

have been reduced wi th a claimed savings of $ 5 m i l l ion minimum 

to $20 m i l l i o n maximum. Ne i ther of these amounts have been 

j u s t i f i e d by the data presented i n the report. 

The estimate of the maximum rework impact ($20 m i l l i o n ) 
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8. 
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11. 

12. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

^ 26. 

assumes that the extra material costs would be equal to the 

labor costs. This assumption i s unreasonable. I n many cases, 

rework involved only l i m i t e d procurement of new material since 

basic system equipment was reusable. 

Rework cannot be completely avoided on a p r o j e c t of t h i s 

magnitude. By d i l i g e n t e f f o r t s , rework expenditures were held 

w i t h i n normal reasonable l e v e l s . There i s no evidence that the 

rework could have been reduced by any of the amounts shown as 

Rework i n the Rate Base Impact Table on page 5 (page 20, TB&A 

t e x t ) . 

Q. Please describe work force u t i l i z a t i o n . 

A. The t h i r d item i n the Table on page 5 of t h i s testimony 

(page 20, TB&A t e x t ) indicates p r o j e c t savings of $16 m i l l i o n 

to $35 m i l l i o n from improved work force u t i l i z a t i o n . This 

estimate appears to be at l e a s t p a r t i a l l y based on the f o l l o w i n g 

conclusions from the TB&A report. 

Pages 137, 139, TB&A t e x t : 

"Work Force Management Functions Were Performed Well 

At the'Project Level. However, Opportunities Existed 

To Improve The Performance Of Work Force Management 

Evaluation and Control Functions At The Supervisory Level." 

"Exhibit VII-2 i s an appraisal of how the aforementioned 

work force management practices were performed at Salem. 

Information systems existed throughout the p r o j e c t to 

measure u n i t costs and i d e n t i f y causes of p r o j e c t delay. 

Th i s information was p r i m a r i l y used f o r reestimating costs 



1. 

2. 

3. 

4. 

and rescheduling tasks, t h a t i s , p r o j e c t l e v e l management 

tasks. Our review indicated that supervisory personnel 

could have used the data to a greater extent to co n t r o l 

work hours of i n d i v i d u a l c r a f t workers." 

5. The information described i n the paragraph above was i n 

6. f a c t used f o r manhour c o n t r o l by supervisors. Weekly Look 

7. Ahead schedules which d e t a i l e d a c t i v i t i e s , t h e i r duration/ 

8. q u a n t i t i e s to be i n s t a l l e d and manpower requirements were used 

9. by each supervisor to plan work a c t i v i t i e s . These were used 

10. to c o n t r o l work hours of i n d i v i d u a l c r a f t workers and d e t a i l e d . 

11. work tasks on a d a i l y basis. Supervisors also received B i -

12. weekly Manhour Unit Cost Reports and Performance Curves which 

13. compare actual manhours per u n i t with the t a r g e t s . 

14. Meetings were held at l e a s t weekly between PSE&G and the 

15. Project Superintendent to analyze problem areas revealed by 

16. reports and the c o r r e c t i v e actions to be implemented. Also 

17. on a weekly basis, planning and scheduling meetings were held 

18. by the Project Superintendent with h i s supervisors to p i n p o i n t 

19. the problems and determine necessary adjustments to personnel 

20. and work methods. Supervisors met d a i l y with foremen to deploy 

21. manpower and arrange the d a i l y tasks. 

22. The work management techniques used i n the Salem p r o j e c t 

23. were comparable to those used i n other nuclear power plant 

24. construction p r o j e c t s . 

25. Q. Please describe material management. 

26. A. I n Schedule 2 TB&A claims that c e r t a i n materials manage-
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1. ment procedures could have reduced the inventory between 10% 

2. (hard) and 20% ( s o f t ) . However, no evidence i s presented to show 

3. that the p r o j e c t managers could have foreseen t h a t such reductions 

4. were possible without delaying the construction. A materials 

5. inventory somewhat above the calculated t h e o r e t i c a l l y desired 

6. l e v e l can be a good investment i f i t protects against the much 

7. greater penalties of construction delays. 

8. Q. Please describe construction equipment. 

9. A. In Schedule 2 TB&A estimates t h a t operation and maintenance 

10. expenses f o r construction equipment should have been 15% less 

11. than they were. The fin d i n g s and conclusions on pages 26-41 

12. or anywhere else i n the TB&A report do not include any statements 

c 13'. about how operating and maintenance costs f o r construction 

14. equipment co.uld have - been reduced. We do not f e e l t h a t there 

15. has been any demonstration of savings or the need to adjust 

16. rate base f o r construction equipment. 

17. Q. What are your conclusions of the TB&A report? 

18. A. PSE&G candidly acknowledges, as would any prudent manage-

19. ment, that i f improved management techniques which were developed 

20. and implemented during a p r o j e c t had been used from the p r o j e c t ' s 

21. i n c e p t i o n , then t o t a l costs f o r the p r o j e c t might have been 

22. d i f f e r e n t . We r e a d i l y acknowledge t h a t we did i n i t i a t e what 

23. we consider to be (and TB&A has found to be) improved manage-

24. ment techniques during the course of the Salem construction. 

25. We would also expect that f i v e or ten years from now a d d i t i o n a l 

w 26. progress would also be made i n terms of improved management 
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1. techniques. When we, as a company and a management, think that 

2. p e r f e c t i o n has been obtained and there i s no room or need f o r 

3. improvement, then t h a t i s the time t h a t regulators should become 

4. concerned with our performance. The TB&A report demonstrates 

5. that we are leaders i n the u t i l i t y industry i n many very important 

6. respects. We have and w i l l continue to s t r i v e to maintain that 

7. status. We believe t h a t i n i t s t o t a l i t y the TB&A report i s 

8. testimony supporting the p o s i t i o n t h a t PSE&G managed the Salem 

9. Project i n a reasonable and prudent manner, consistent with 

10. i t s t r a d i t i o n of high q u a l i t y and progressive and conscientious 

11. service. 

12. I conclude t h a t there i s no basis f o r the $45.2 m i l l i o n 

13. c i t e d as a p o t e n t i a l rate base impact f o r Salem No. 1. 

14. Q. Please describe the fin d i n g s of the New Jersey Board of 

15. Public U t i l i t i e s concerning the TB&A rep o r t . 

16. A. I n Docket Nos. 7711-1107 and 776-492, the New Jersey Board 

17. of Public U t i l i t i e s (NJ BPU) examined the issue of what cost 

18. of the Salem p r o j e c t should be included i n PSE&G's rate base. 

19. Based on the evidence submitted i n the proceedings the NJBPU 

20. rejected the rate base reductions proposed by TB&A. 

21. I n i t s Order, dated March 28, 1979, the NJBPU concluded: 

22. . . . . " t h a t PSE&G managed the construction of the Salem 

.23, Nuclear generating s t a t i o n i n a reasonable and prudent 

24. manner and that PSE&G exercised due dilige n c e i n 

25. implementing sophisticated management techniques 

26. i n an e f f o r t to reduce costs and improve performance." 
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1. S. A. MALLARD 

2. VICE PRESIDENT - SYSTEM PLANNING 

3. PUBLIC SERVICE ELECTRIC fit GAS COMPANY • 

4. QUALIFICATIONS 

5. I received the degree of Mechanical Engineer from Stevens 

6. I n s t i t u t e of Technology i n June of 1948. I received the 

7. degree of Master of Science, majoring i n e l e c t r i c a l engineering, 

8. from Stevens I n s t i t u t e of Technology, i n June of 1951. I 

9. served i n the U.S. Navy as an e l e c t r o n i c s technician between 

10. 1944 and 1946. I was an i n s t r u c t o r i n the E l e c t r i c a l En-

11. gineering Department of Stevens I n s t i t u t e of Technology 

12. between 1948 and 1951. 

13. I was employed by PSE&G i n June of 1951. Between 1951 

14. and 1953, I was assigned to the Company's General O f f i c e i n 

15. Newark, working on various engineering p r o j e c t s i n v o l v i n g 

16. e l e c t r i c substation i n s t a l l a t i o n s and e l e c t i c system planning. 

17. From 1953 u n t i l 1960, I was assigned t o Essex D i v i s i o n where 

18. I worked on various engineering p r o j e c t s i n v o l v i n g the con-

19. s t r u c t i o n and operation of e l e c t r i c d i s t r i b u t i o n f a c i l i t i e s , 

20. and the i n s t a l l a t i o n of customer e l e c t r i c service entrance 

21. f a c i l i t i e s . 

22. I n June I960, I was transferred to the System Planning 

23. and Development Department located i n the General O f f i c e i n 

24. Newark. I was responsible f o r making both short-range and 

25. long-range plans f o r additions to the bulk power e l e c t r i c 
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1. system. I became Transmission Planning Engineer i n January 

2. 1964, responsible f o r preparing plans f o r expanding and 

3. re i n f o r e i n g the PSE&G e l e c t r i c transmission system. I became 

4. Assistant System Planning and Development Engineer, the 

5. as s i s t a n t department head of the System Planning and Develop-

6. ment Department i n January 1968. I became Manager of System 

7. Planning, responsible f o r a l l e l e c t r i c system planning, i n 

8. January 1971. I was appointed General Manager - Planning 

9. and Research f o r e l e c t r i c and gas i n July 1974 and Vice-

10. President-System Planning i n July 1977. 

11. Currently, I represent PSE&G on the System Planning 

12. Committee of the Edison E l e c t r i c I n s t i t u t e (EEI); I serve on 

13. the Executive Group of the EEI System Planning Committee and 

14. am Chairman of i t s R&D Task Force; I also serve on i t s Load 

15. Management Task Force. 

16. I am an industry advisor to the E l e c t r i c Power Research 

17. I n s t i t u t e (EPRI) E l e c t r i c U t i l i t y Rate Design Study. 

18., I have served as the PSE&G1 s representative on the 

19. Planning and Engineering Committee of the Pennsylvania-New 

20. Jersey-Maryland (PJM) Interconnection, and on the Area Coor-

21. d i n a t i o n Committee of the Mid-Atlantic Area Council (MAAC). 

22. I am a member of CIGRE (Conference I n t e r n a t i o n a l e des 

23. Grands Reseaux Eloctriques - I n t e r n a t i o n a l Conference on 

24. Large High Voltage E l e c t r i c Systems). I am a Senior Member 

25. of the I n s t i t u t e of R l c c t r i c a l and Electron i c s Engineers 
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1. (IEEE), and have served as Chairman of the North Jersey 

2. Section. I am a member of the National and New Jersey 

3. Society of Professional Engineers, the Montclair Society of 

4. Engineers, Tau Beta P i , and Eta Kappa Nu. I n a d d i t i o n , I 

5. serve on the Awards Organization Committee of Eta Kappa Nu. 

6. I have been a Licensed Professional Engineer i n New 

7. Jersey since 1953. 

8. I have t e s t i f i e d before the New Jersey Board of Public 

9. U t i l i t y Commissioners on behalf of PSE&G as the E l e c t r i c 

10. Planning witness i n connection with a p e t i t i o n f i l e d f o r 

11. eminent domain f o r the New Jersey p o r t i o n of the Branchburg-

^ 12. Holland and the Branchburg-Ramapo 500-kV transmission c i r c u i t s 

13. I also t e s t i f i e d on behalf of PSE&G before the N. J. BPU 

14. i n connection w i t h the Company's p e t i t i o n s f o r increases i n 

15. e l e c t r i c and gas rates i n Docket Nos. 703-105, 726-562/ 

16. 7211-964, 744-355, 761-8 and 7711-1107. 

17. I t e s t i f i e d before the N. J. BPU on the energy c r i s i s 

18. hearing held i n 1973 (Docket No. 733-177). I n a d d i t i o n , 

19. I t e s t i f i e d i n 1973 before the New Jersey Senate's Immediate 

20. Energy Needs Subcommittee on the energy c r i s i s . 



m r i n n r t t n « 

• - . - • I ' . P I O ' I . O c i n n - > n 

i » — ( i n . " ] 8i» i m ' o 

9 0 0 > . P " » M t H m o 9 T " C C t 

n B i a L f t i . " * C . V C ' I 1 * 3 T AMI A 1 7 1 0 , 

i n t — f - > t - ( f > > i » » « - i > e J 

M O R G A N , L E W I S S. B O C K I U S 
C o U N S ' . o n s A T L A W 

1 2 3 S O U I H t l n o * 0 S m C E T 

P H I L A D E L P H I A . P E N N SV L V A N I A 1 9 1 0 9 

T n ' . r - i . r i - . i ' i ? i r . ) • « = ' o ? o 0 

C J U L T . * n n " i ( * . r - w O ' i l . r . ' l O C ^ 

Tevt* m - o i s 

June 13, 1978 

Schedule 2 
Page 1 of 6 

545a 

i - I 1134) J rtOQ 

Martha Bush, E s q u i r e 
O f f i c e o f t l i e Consumer Advocate 
100 Ches tnu t S t r e e t 
S u i t e 102 
H a r r i s b u r g , Pa. 17101 

Re: Pennsy I v a n i a . P u b l i c U t i l i t y Comraission 
v . 

Ph i l a d e i p h i a E l e c t r i c Company 

Dear Martha : 

Confirming pur. telephone conversation of Monday, please 
have your consul lion t , Theodore Ba rry & Assoc i a tes , prov ide mc wi th 
the f o i l o w i n g i n forma t i o n wi th regnrd to the i r report on the con-
s true t i o n of the Salem nuclear generating s t a t i o n : 

- At page 19 of t h e i r Summary r e p o r t , TB&A i d e n t i f i e s pro­
je c t e d savings i f c e r t a i n "preferred management p r a c t i c e s " hod bron 
prac t i c e d throughout tlie construction of Salem Unit No. 1. Please 
provide the work papers behind a l l of the figures shown on' the table 
on page 20. 

- Again at page 19 of t h e i r Summary r e p o r t , TFUA states that 
the savings are net of implementation costs. Please provide the work 
papers s e t t i n g f o r t h the development of the implementation costs. 

- Again at page 19 of t h e i r Summary re p o r t , TB&A states t h a t 
an "arbi t r a ry a l l o c a t i o n " of the savings has been made to Salem Unit 
No. 1. Provide the basis of t h i s a l l o c a t i o n , i f any. 

- State the names, job t i t l e s ond hours worked of TO f-A 
personnel who assisted i n the preparation of;the report. Alr,o 
sta t e separately the number of equivalent work days ( i . o . 8 hour days] 
and/or hours spent v i s i t i n g tlie Salem plant s i t e , i n t e r v i e w i n g Public 
Service and United engineers personnel, reviewing Public Service and 
United Engineers documentation, preparing the PECO p r o j e c t monitoring 
chapter and other. 

Sincerely yours, 

Walter R. H a l l , I I 
JO-

pam 
c c : A l l P a r t i e s o f Record 
bcc : R. U. Young, E s q . ; J . Paqu.- t tc ; T. Robb; M . F . F r i d f l r i c - h s 
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June 13, 1978 

Walter R. Hall, Esq. 
Morgan, Lewis & Bockius 
123 South Broad Street 
Philadelphia, Pennsylvania 91909 

Dear Mr. Hall: 

Enclosed are workpapers (typed) of calculations used in developing figures 
and costs included i n our report, I believe this responds appropriately to 
Mr. Codey's request of June 1, 1978. 

Sincerely, 

Perry L. Wheaton 
Principal 

PLW:br 
Enclosure 

cc: Ms. Martha Bush 
Office of Consumer Advocate 
Carmonwealth of Pennsylvania 

With enclosure. 
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SALEM PROJECT REPORT 

Basis For Calculations . 

Cost Control - Soft: Net savings of 1 per cent of total project costs 

of $1.2 b i l l i o n due to use of improved project management techniques. 

About 60 per cent of projected savings attributable to Salem Unit No. 1. 

Rework - Hard: 1.2 million craft hours at $10 per manhour equals $12 million 

of labor costs due to rework. Assume that 50 per cent or $6 million was cor­

rectable less implementation costs of $1 million for a net reduction of $5 

million. 

About 75 per cent attributable to Salem Unit No. 1. 

Rework - Soft: Assume a l l $12 million of labor costs were correctable, add 

engineering labor costs of $1.2 million for total of $13.2 million. Double 

labor costs to reflect material costs for a total of $26.4 million of labor 

and materials. Assume estimated implementation costs of $6.4 million for a 

net reduction of $20 million. 

About 75 per cent attributable to Salem Unit No. 1. 

Work Force Utilization - Hard: Reduction of 5 per cent of 43.5 million labor 

hours at $10 per hour or $21.8 million less estimated implementation costs of 

$5.8 million for a net reduction of $16 million. 

About 60 per cent attributable to Salem Unit No. 1. 

Work Force Utilization - Soft: Reduction of 10 per cent of 43.5 million l a ­

bor hours at $10 per hour or $43.5 million less estimated implementation 

costs of $8.5 million for a net reduction of $35 million. 

About 60. per cent attributable to Salem Unit No. 1. 
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Materials Management - Hard: Reduction of 10 per cent of stock items i n ­

ventory of $8 mi l l ion oc $800,000 par year, resulting in reduction of 

carrying costs of 20 per cent or $160,000 per year. Seven years savings 

at $160,000 per year equals $1.12 mi l l ion less estimated implementation 

costs of $320,000 for net reduction of $0.8 mi l l i on . 

About 75 per cent attributable to Salem Unit No. 1. 

Materials Management - Soft: Reduction of 20 per cent of stock items i n ­

ventory of $8 mi l l i on or $1.6 mi l l ion per year, resulting i n reduction of 

carrying costs of 20 per cent or $320,000 per year or $2.24 mil l ion for 

seven years less estimated implementation costs of $540,000 for net reduc­

tion of $1.7 m i l l i o n . 

About 75 per cent attributable to Salem Unit No. 1. 

Construction Equipment - Soft: 15 per cent reduction in operations and 

maintenance expenses of $14.3 mil l ion or $2.1 mil l ion less estimated im­

plementation costs of $500,000 for a net reduction of $1.6 mi l l i on . 

About 50 per cent attributable to Salem Unit No. 1. 
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June 19, 1978 

Mr. Walter R. Hall 
Morgan, Lewis & Bockius 
123 South Broad Street 
Philadelphia, Pennsylvania 91909 

Dear Mr. Hall: 

At Ms. Martha Bush's request, I am enclosing certain data which you have 
requested with regard to our testimony on Salem Nuclear Generating Station 
Unit No. 1. 

Sincerely, 

Perry LvjJheaton 

PLW:lch 

Attachment 
cc: Ms. Martha Bush 
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BASIS OF ALLOCATION TO SALm UNIT NO. 1 

Costs for the Salem project were not accumulated i n a manner that f a c i l i ­
tates allocation of costs to the respective units i n the rranner outlined on 
Page 20 of TB&A's testimony. More complete cost data w i l l be available when 
unitization of the project i s ccmpleted sometime after Salem Unit No. 2 i s 
placed i n cormercial operation. TB&A's allocation of the projected iirpact of 
net savings was therefore based on i t s understanding of the tine period over 
which costs were incurred, approximate dollars expended on Salem Unit No. 1, 
where kncwn, and the timing of the implementation of improved management prac­
tices during the course of the project. The allocations were developed as the 
result of the review of available documentation and interviews which were con­
ducted through the conduct of the construction management audit. 

TB&A Staffing 
Equivalent 

Name T i t l e Man Days 

P. Wheaton Principal 34 
J. love Managing Associate 44 
Others Various 72 

to 
.Allocat ion o f TB&A S t a f f Time 

A c t i v i t y 

150 

Salem Site V i s i t s . 10 
PECO Monitoring Review 15-20 
Other 120-125 

150 
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THE ADMINISTRATIVE LAW JUDGE: I prefer to 

entertain i t as I t o l d Mr. Boc^ ear l i e r In this proceeding* 

when co una e l for the coaipany moved for admission of a l l t h i s . 

MR. HERSHEY: Very well. 

THE ADMINISTRATIVE LAW JUDGE: Without 

objection, i t w i l l be so i d e n t i f i e d . 

(Philadelphia Electric Statement No. 11, 
Direct Testimony of Stephen A. I4allard, 
was produced and marked for identifllcation.) 

THE ADMINISTRATIVE LAW JUDGE: Mr. Sayre9 

do you have any questions of t h i s witness? 

MR. SAYRE: Not at th i s time. Your Honor. 

THE ADMINISTRATIVE LAW JUDGE: Ms. Bush? 

MS. BUSH: Yee, Your Honor. Good morning, 

Mr. Mallard. I am Martha Bush. I am with the Office of 

Consumer Advocate. 

THE WITNESS: Good aiorning. 

CROSS EXAMINATION 

BY MS. BUSH: 

ft I understiind from your testimony and statement 

of qualifications that you are a r^eistered engineer. Is that 

correct? 

A lhat is coji*3Ct. 

% And you have been involved i n the.eonstruotior 

and operation i n your employment i n the u t i l i t y f i e l d over 

the past few decades i n the construction and operation of 
'.•isffinR.'veu ftj NLV.^SHAL. ma. -••sv rj. :'.<JC"V.VII-:.C,V: J'.VK. — HAntviaauno, PA. sin IS - - • 
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th© electric distribution facilitie.s and customer electric 

service entrance f a c i l i t i e s and transmission systems, i s that 

correct? 

A. That's correct. 

% During youi1 period of employment i n this 

area, have you had experience i n the actual construction 

process as contrasted to generation planning of a production, 

el e c t r i c production generation f a c i l i t y ? 

My experience has been i n the planning of 

generation f a c i l i t i e s . 

d I take i t - » 

A. My direct experience. But I have been 

appointed as a spokesman for the company In our last rate 

case and i n this rate uase the overall spokesman for the 

company on a l l aspects of elec t r i c and gas operations. 

Q So that although you haven't been involved i n 

the actual construction process of generation f a c i l i t i e s , 

ycu have assumed the role of being a witness i n various 

proceedings with regard ta this question? 

A. That's correct, I am a member of the operating 

cowuuittoe of the company. 

Q And i s i t - - do I understand correctly from 

your statement of qualifications that you have t e s t i f i e d 

i n is that six rate proceedings;, both e l e c t r i c and gas in' 

New Jersey? 
M^VlitaUtCK C. .-•TMliS.^-X, -.".Q. -Zf tS. '-•JSKWf'.l.OW AVL*. - VIAHHiBBUBG. KA. tVtVA 
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A. I n many. I have lost track. But I t has 

been a great number. 

Q So perhaps you might - - you have, i n f a c t , 

t e s t i f i e d i n more cases than the mes you have l i s t e d i n your 

statement of qualifications or i s that an exhaustive l i s t ? 

A. That's probably an exhaustive l i s t . We 

attempted to make i t eschaustive. And exhausting. 

Q And i n addition to your testimony i n rate 

cases, you have t e s t i f i e d , ?.s I understand„ i n an eminent 

domain proceeding i n New Jersey? 

A. That's correct. 

Q And you have t e s t i f i e d on two occasions with 

regard to the energy crisis? 

A. At least two occasionsthat's r i g h t . 

I have also presented non-sv?orn testimony i n Trenton at 

various times on various aspects of the company's business 

involving the on-goins energy c r i s i s . 

Q Now3 you have l i s t e d on the chart on page 5 

of your testimony the excerpt f.rom the audit report of the 

diffe r e n t area where there were financial impacts stated by 

the auditors s and 1 irould l i k e to - - I've made a calculation 

as to the midpoint i n that columnj the last column on the 

r i g h t , that's on page 5 of statement- I I , Salem No. 1 project 

impact and I have Just 3js.fi« a Mathematical calculation and 

I wonder i f you would accept those numbers subject to check 

jBOtlKBACM » rJAlCSH.1L, : VJ- -- :1V t-'. .'..'.');-i" V J I'..".DI / AV:-:. - KAKKIS-aWHC!, PA. I 7 t IS 
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% Tor purposes of cross esamination fcoday and those a^s for the 

^ f i r s t area, cost control project management, 3.6 m i l l i o n . 

3 For the rework area s 9.375 m i l l i o n . 

4 A, ftell, I hav75 a proble?a with that nuin'oer because 

the Theodore Barry number i s Incorrect. And has been correctqd 

They have a figure of 19.5 m i l l i o n as the soft number for 

Salem No. 1 impact and that number should i n fact be $15 

m i l l i o n and that number was corrected i n the Public 

Service rate case and Theodore Barry accepted that correction; 

& So that i t i s 15 m i l l i o n as you l i s t here on 

page 5? 

A. My 15 m i l l i o n i s correct and Theodore Barry's 

arithmetic was incorrect i n that they took 75 percent of 

$20 m i l l i o n and came up with .19.5 m i l l i o n . They had a 

weak battery on t h e i r l i t t l e electronic calculator, apparently 

Q, So that the midpoint between the nusnbers you 

have l i s t e d there on l i n e 23 i s 9-375-?' 

A, The midpoint- between what and what? 

G 3.75 and 15.G. 

/». I f one v;ere fco acid 15 and 3.75, one would 

reach 10.75 aad then you toek half of t h a t i s that .correct? 

Q; Well, iri&.'c I did iicturill.y was I cub t r a c t ad 

^ '3,7*5 frcivi "15.mo'. dxv:'.<V:id t l : ^ ' : - by 2 -ma came up with 3.75-. 

L I think i t viovJA ••joroe out the same. What was j 

4 

j you?:' result 3 please? 
l!L_ r/iOiJffBACn n KAKOHftE.. ^ x . -- w sr. -'TGXW.UI.ZV.- .ivr. -• Kr-RU-itBuna. r . i . svti.^ — 

i 
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9-375. 

A. That would he -̂ y resul t by my d i f f e r e n t 

method. 

Q And on the nexi; area, work force u t i l i z a t i o n , 

the midpoint was 15-3.; materials managements .9 and 

construction equipment.. .3. 

A. Without ruaklng a detailed check of the 

arithmetic, what you have j ust described sounds about r i g h t . 

Q Sow, the t o t a l cost of both projects was 

$1.21 b i l l i o n , i s that correct? 

A* Yes. I'hft project i s not completed, however. 

We are - - we have not yet placed Salevn No. 2 i n commercial 

service and as a matter of f a c t , we aro continuing to do work 

at Salem Ko. 2. 

Q And i t ia continuing to accrue APDC? 

A Both construction costK and APDC, yea. 

That's r i g h t . 

Q Do you havtv available tc you, there, the 

figure In ter/as of tlu- tofca.l coat of ̂ .'U-si 1? 

A, T nave tha PuMic Service cost Sir Salem Ko. 1, 

which includes cue1 AVDC. M.'i'D.o is v.-aat we currently have 

Salea tfo. 1 on r.w bo-j)?: :•. Anii 1 ̂  is -

^ A l l r:'4,-:it. ;;;.;iV-.u :r. have: thorn? 

i l I t i s 03'i'7̂ bf5:'.si}OO.DO. 

.̂ 367 » ••• 

I 
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A. 367,66.1. .000, 

ft And that's just PSE&Q's portion of Salem 1? 

A. That's our portion of the capital cost of 

Salem No. 1 Including our AFDC. 

ft So that, and your ownership portion i s 

42.59 percent? 

A I t is the same as Philadelphia Electric's 

portion and that's i n my testimony. I t i s some 42 percent. 

I don't r e c a l l the decimal places. 

(transcript continues on next page) 

Z.iCKKtTIAOl & MAHSKf.^. IK":. 
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As I r e c a l l OUT p o r t i o n and Phi ladelphia 

E l e c t r i c ' s p o r t i o n are i d e n t i c a l . 

Q Yes, I t h i n k tha t i s c o r r e c t . 

A I have i t , i t i s 42.59 percent . 

Q, Yes. Wow w i t h regard to the area of p r o j e c t 

manageirsnt which you. discussed beginning on page 7 and i n t o 

page 8, as 1 understand i t , you have stated here t h a t a search 

f o r the lowest cost schedule was f o r m a l l y conducted by PSE&G 

a t the time the p r o j e c t was o r i g i n a l l y au thor ized , and you are 

present ing tha t I n c o n t r a d i c t i o n t o the statement blocked out 

r i g h t p r i o r to tha t excerpted f rom the Theodore Barry repor t 

a t page 1/4, which s t a t ed : Resource l e v e l i n g was used to 

evaluate cost impacts of a l t e r n a t i v e s t r a ' ag ie s f o r Salem 

schedule, al though a search f o r the lowest cost, schedule was 

not f o r m a l l y conducted. 

Now do you r e c o l l e c t dur ing the course o i ine 

a u d i t having some discussions . w i t h Mi*. Love w i t h regard t o s, 

d e f i n i t i o n of what i s appropriate or i n your p ro fe s s iona l 

op in ion what Is a d e f i n i t i o n of •what If: a search f o r the loves 

cost schedule on a f o r m a l Irsvel? 

A I r e c a l l having many discussions w i t h Mr. Love 

and at times we were on ths same wavelength and a t times we 

were no t . 

Q Do ycv. r e c a l l w i t h regard to t h i s p a r t i c u l a r 

quest ion whether you had a diffez^-nce of p ro fe s s iona l op in ion 

l L _ — ..: .oi-m.-m-.i:; JI ;Y.n:\:;:i,\:.. - J H . ••• ,v- ,\\ v;: iK'vn :-tw.r A^/.t- ••• :-;Arei*!:jE:iiWG, n iMi* — — -
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as to what would be a formal search f o r the lowest cost? 

A I t was more than a difference of professional 

opinion. I attempted to educate Mr. Love and I was unsuccess­

ful. 

Q So not only did you d i f f e r , but In your 

opinion you were correct and he was incorrect and you t r i e d 

to persuade him to your point of view? 

A Of course. 

Q I f I could d i rec t your a t tent ion to page 17^ 

of the audi t , and pa r t i cu l a r ly the las t paragraph there^ the 

las t f u l l sentence i n that paragraph, which states: TB&A 

Is def in ing the search f o r the lowest cost schedule as an 

integrated process which requires the evaluation of a l t e rna te 

schedules, enough alternatives to permit in terpola t ing an 

optimura using an analytic technique l i k e PSE&G's FvfAPRR to 

determine minimum cost. 

Are you f ami l i a r wi th that par t icu lar statemeijit 

i n the audit? 

A Yes, I ara. 

Q Does that sentence to you imply or does i t 

express to you the difference, or a discussion of the d i f f e r ­

ence that you had extensively with Mr. Love as to what would 

be a search f o r the lowest cost schedule? 

A That sentence makes sense to me. I have no 

problem with the sentence. The probleia was that Mr. Love did 

.v̂ .-m'-tfACK n rvunoiAi.. -.ti-,-;. - r.rv. :,.ar.itvnu..o:v AVST. — Kfli'-ninMn^c. PA. waaa 
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not recognize t h a t we were doing what t h i s sentence says. 

Q I see, even though you t o l d him repeatedly 

t h a t you were doing i t , he would no t accept t h a t you had done 

I t or he would not accept tha t what you d i d reached the l e v e l 

tha t he thought was appropriate t o be done? 

A I guess I am a poor communicator. I t r i e d ray 

bes t , l i k e a C h r i s t i a n missionary i n A f r i c a . 

Q So Mr. Love was the uneducated heathen tha t 

you were t r y i n g t o persuade of your views? 

A Unwashed. 

Q I am sure he w i l l be in te res ted to read tha t 

i n the t r a n s c r i p t . Mi*. Mal l a rd . 

A I hope he does because I l i k e Mr. Love. He 

i s an a f fab le , gentleman. I spent a good deal of time w i t h 

him and t o l d him •; ihe re the be t t e r restaurants were i n Newark. 

'.J But apparent ly tha t d id not persuade him of 

your p o i n t of view i n other areas. 

A Oh, nu ? i t was an arm's l eng th r e l a t i o n s h i p 
the' 

which we he-d, / siur, &' his arm and my arm. 

Q And from the results of the audit, you were 

pretty f a r apart with both of you firms together? 

A My testimony speaks for i t s e l f . I f Theodore 

Barry submitted that report i n Public Service, I would have 

thought about either discharging him or transferring him to 

some other department which was not as sensitive i n the 
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operation of Public Service, such ae street maintenance. 

Q I can understand, given the results of the 

audi t , that you had that opinion. Could you define f o r the 

record what PWAPRR Is? What does thosft stand for? 

A Present worth of a l l fu ture revenue require­

ments . 

Q 

A 

<a 
A 

Is that a computer model that PSE&G has? 

I t is a Welsh word, Pwafrr. 

Are you serious, Mr. Mallard. 

Wo, I am being facet ious, and I won't waste 

your time wi th facetiousness. I apologize. 

I t Is not a computer model. I t is a w e l l -

Icnown economic methodology, which simply takes a s t r ing of 

expenses that are made over a period of time, and using the 

appropriate discount ra te , expresses them as one equivalent 

dol lar f i g u r e . 

For Instance, i f I have an expense of $10 

a year f o r 10 years, i f I added that up that would be $100, 

but on a present worth basis I could buy an annuity, f o r 

instance, perhaps f o r $70, so that the $70 then would be an 

economic surrogate f o r a series of expanses over a period of 

time and that is what that means. 

Q During the course of the construction of 

Salem-1 when PSE&G realised that the plant was not on the 

o r i g i n a l time schedule: target J did PSE&G make extensive 

™ - HZH-rRDACtt £- MAmsilA:.. INC. — -_V l i . '.ijr.i'X'-KUI.OV' AViil. — HflHRISOURO. ^ A . i V X i t — 
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attempts to get the construction schedule back on target and 

i n l ine wi th the c r i t i c a l path originally scheduled? 

A We d i d , a f t e r we assessed what our various 

needs were, i n terms of the shopping l i s t which I have 

Indicated on page 8 of my testimony. 

I n other words, we did not d i rec t ourselves 

exclusively to a eome~hell-or-high-water attempt to keep the 

construction schedule on target no matter what; but we went 

back and assessed a l l of the factors we could think o f , as 

shown on my page 8. 

Q So you assessed the cost impact of these 

various factors l i s t e d here on page 8? 

A On a regular routine and continuing basis, 

that is correct . 

Q I n coming to the i r conclusion i n the f i n a l 

report of the audi t , you had Informad the auditors, you did 

not withhold information from the auditors that you had done 

th i s kind of analysis i n your project management? 

A Absolutely not. I can r e c a l l s i t t i n g down 

and p rac t i c a l l y grabbing Mr. Love by the lapels and saying 

t o him: Jim, here is what we do. I t o ld him, I did the best 

that I could. 

Q The itext area that you address i n your 

testimony Is rework. Do I understand correc t ly that your 

pos i t ion Is that not that PSE&G avoided a l l unnecessary rework 

• MOHHSACK OJ MARSHA;., I f f C . — £ 7 I-i. T,OCK7iAm.%.aW A V f i . — HABHI3BUHO. W I 
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but that they avoided what In your opinion could be 

reasonably expected of a construction manager to avoid? 

A That is r i g h t . As a matter of f a c t , Theodore 

Barry i h January cf 1978. prepared a report foi* the Virginia 

State Corporation Commission involving a review of the V i r g i n ! 

Electric and Power Company's management of power station 

engineering and construction programs, and i n th i s report — 

Q Is this relevant? 

A Oh, i t i s , extremely. 

Q To what — 

A To your question. 

MR. HALL: Your Honor, I would ask that the 

witness be given the opportunity to respond to the question 

i n the manner he feels is appropriate. 

MS, BUSH: Well, Your Honor, I t appears to me 

the witness Is going o ff into an extraneous matter. I f Mr. 

Hall would l i k e the witness to be able to say this i n redirect 

I have no problem with that. 

I have asked a specific question and the 

witness has answered it. My concern le what he meant wh^n 

he said by diligent effort rework expenditures were held to 

a normal and reasonable level, that is what I — j , 

MR- KALL: Your Honor, Ms. Bush Is quite 

simply trying to prevent the witness from giving an answer 

which she doesn't want to hear. X have not heard an answer 

—, K P H n B A C M & IRMitSHr; ' . , ;JT.~. - tVf r=- r -CCl l aVSLt .OV AVr ' - - f U K t P . T & S U K S , P A . 3*5 ( S — — 



Mallard-crass 1856 
563a 

2 

i 

'£ 

4 

5 

6 

i 
a 

9 

ic 

11 

IZ 

13 

14 

15 

16 

7J0 

n 

75 

t o the ques t ion . She merely does not want to hear i t . 

MS. BUSH: I d o n ' t mind hearing i t , hut I 

d o n ' t want t o hear i t on ray cross-examination. 

THE ADMINISTRATIVE IAW JUDGE: I have allowed 

a grea t dea l of l a t i t u d e on the pa r t oj* witnesses i n answer­

i n g quest ions . The witness w i l l he able t o answer as f u l l y 

as he wishes. 

THE WITNESS: Thank you. I n the repor t t o 

which I have j u s t r e f e r r e d , which i s the Theodore Barry report 

dated January 1978 — 

BY MS. BUSH: 

Q Excuse me, could I have an oppor tun i ty t o 

look a t the r epor t as you are t e s t i f y i n g ? 

MS. BUSH: Do you have a copy, counselor? 

MR. JiALL: 1" don ' t have' a copy, no. 

THE WITNESS: I d o n ' t have an ex t r a copy, but 

I would be happy t o walk over t o the tab le and s i t down w i t h 

you. 

MR. U.A.T/.'-J: Ms. Bush can walk over and look 

w i t h the witness — 

THE tflTKSSS: E i t h e r way. 

MR. HERSKE?: Why d o n r t we take' a two-minute 

recess so tha t Ms. Bush can have an adequate oppor tuni ty t o 

look a t I t ? 

THE ADMINISTRATIVE LAW JUDGE: Xf Ms. Bush 

- WOBRVSACH a MARSKAL, INCT. — y.? 1,*. r.ociKws'.i-av/" AV.''.'. •- ?»A;jiiosureP: PA. J Z O * 
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wishes, we w i l l he glad to . Let 's take a five-minute break. 

(Short recess,) 

STEPHEN A. MALLARD, resumed. 

MS. BUSH: Your Honor, I would l i k e to move 

to s t r ike the answer that we have Just received from the 

witness. I believe that he has had a f u l l opportunity to 

Incorporate whatever references he would l i k e to to reports 

and give the other parties an opportunity to review the 

reports p r io r to cross-examination. 

Rite cases are not l i k e cr iminal t r i a l s or 

personal i n j u r y where the witness Is allowed to bring up new 

matters on the stand. 

Of course, i f he did not have the report 

available to him when he was preparing his d i rec t testimony, 

I would understand, but th is i s information that he has and 

he had the opportunity to put i n his d i rec t testimony. 

MR. HALL: Your Honor, I have never heard of 

that pr inc ip le at a l l . This i s a matter which Mr. Mallard 

believes Is relevant to the question, which Ycur Honor has 

not heard ye t , and I think he should be permitted to state his 

answer, then perhaps Your Honor can evalute i t and i h l i g h t 

of the objection we can have arguaient on i t . 

THE ADMINISTRATIVE LAW JUDGE: I w i l l defer 

any ru l ing on the motion to s t r ike r i gh t now. I f you wish 
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to renew your motion a f t e r the witness gives his answer, you 

may, Ms, Bush. Of course, as we a l l know, th is is a l l subject 

to — I don' t know exactly what I can c a l l the status of the 

motion to s t r ike now — but — but i t v r i l l be governed by 

that motion, too. 

So i f the witness would l i k e to answer — 

THE WITNESS: Thank you. Your Honor. I n 

response to Ms. Bush's question, I was responding to the 

question of rework i n the Theodore Barry report and my 

response involves a standard which Theodore Barry has 

expressed f o r an appropriate amount of rework i n a report 

dated January 1978 concerning the Vi rg in i a Elec t r ic Power 

Company, which they prepared f o r the Vi rg in i a State Corporatlojn 

Commission. 

I n th i s report on page IV-22 Theodore Barry 

states that about 8 | percent of t o t a l manual labor as an 

amount of rework does not appear t o be abnormal. I n tiie 

case of Salem No. 1 the amount of rework was approximately 

2 percent. 

BY MS. BUSH: 

Q Is thai; a d i rec t quote from the I'eport? 

A I paraphrased i t . The d i rec t quote, i s as 

f o l l o w s : alius, about 8,5 percent of the t o t a l manual labor 

cost has been f o r rework. Although data f o r comparison with 

other s imi lar projects is l i m i t e d , th i s amount of rework does 

MOIiKRACH A MARSHAL. IMC. - 3S" H. -..OCK'JVILt.ol'i" AVE. — HAHRIOBURG, PA. S'/HS — -
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not appear to be abnormal. 

MS. BUSH: I would move to s t r ike the 

response. Your Honor. 

MR. HALL: I f Your Honor w i l l enter tain 

argument on i t , the matter becomes relevant because of the 

question. As a resul t of the question, Mr. Mallard o f f e r s 

th i s as h is response to the question. I think that ie a 

pe r fec t ly appropriate response i n timing sequence. . , 

MS. BUSH: However I don' t know whether i t 5.s 

taken out of context, I don c t know anything else about the 

plants , I don' t know whether that is engineering or labor. 

I t i s a meaningless f igure as f a r as I know. 

To determine the value of i t would take a 

review of the report and understanding of the ent i re audit 

of that p lant , any d is t inc t ions from that plant to this p lant , 

the timing of that plant and various other factors that I 

don't think we can go in to i n th is proceeding. 

MR. HERSHEY: I f I might add. Your Honor, one 

of the very reasons f o r prefixed testimony I n th i s kind of 

case Is the technical nature of the testimony and the -need to 

adequately prepare to cross-examine, and that i s p a r t i c u l a r l y 

important I n a case where we have a seven-month suspension 

?j period, and the t r i a l period is very l i m i t e d . 

jj MB. Bush could have hac; the opportunity had 
H 24 

.jj she-had this information in the profiled testimony to consult 
& f) i. 
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with.either Mr. Wheaton or Mr. Love on that report. She has 

not had that opportunity and i t would be very d i f f i c u l t for 

her now to raise those issues and that i s why I think i t shouJjd 

be stricken. 

MR. HALL: Your Honor, I just note that Ms. 

Bush has plenty of opportunity through the remainder of this 

proceeding to consult with Mr. Love and employ whatever 

rebuttal she wishes to respond to this particular reference. 

MR. HERSHEY: That i s not the same as cross-

j examination. 

THE ADMINISTRATIVE LAW JUDGE: I w i l l deny 

the motion. However- I would l i k e t h i s report entered into 

the record. 

MR. HALL: The Virginia Electric and Power 

j ^ j ! Company report' 
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24 

as 

THE ADMINISTRATIVE LAW JUDGE: Yes. 

MR. HALL: We w i l l do that . 

MS. BUSH: And I would l i k e a copy of the 

report as soon as possible. 

MR. HERSHEY: In f a c t , to a l l par t ies , pTs»ne 

MR. HALL: Your Honor, I would note that this 

i s not some unusual report that we have uncovered i n arcana 

places. This is a report that was known at the time of the j 

company^s las t case. I obtained a copy of th i s report by 

asking Barry what else they had done. 

«_™ Moi-muAGi'- ft E i r M a i m t . , — r . :.,r>r.v..-:Jii.\-'.:\v AV.TL — KAiiKi-aoup-ti. ^A. ST-JUI — 
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I t seems to me th i s is part of the opposing 

par t ies ' professional obligations to obtain this material and 

be f ami l i a r w i th i t . 

MS. BUSH: I never sav; a copy of the report, 

I don't r e c a l l you asking through me. 1 r e c a l l you asking 

information that is attached to Mr. Mallard's testimoixy. I 

have not been aware of the report and have not seen i t before 

today. 

MR. HALL: We w i l l make a cops'- available.. 

BT MS. BUSH: 

Q Mr. Mallard, do I understand cor rec t ly , then, 

your pos i t ion to be that at times you agree wi th Theodore 

Barry and at times you don' t i n terms of what standards they 

set f o r construction management practices? 

A Yes. 

Q. So that you respect the i r professional Judg­

ments i n some areas and you do not respect the i r professional 

judgments i n other areas, and which areas happen to be the 

areas you disagree wi th them? 

A I- am not enthusiastic about the i r professional 

judgment at a l l except that I am not going to c a l l somebody 

wrong simply because I ara on the other side from them; and 

i n f a c t t he i r ent ire report turns out to have been a r inging 

endorsement of Public Service es ef f icacious prosecution*of 

th is project i n that i n the i r hard f igures they cattle up "with 

—BicirriiBACK G MAnstr-v., wo -nyn , -.cur.'/n-T OiV AVE. - KARRIOTUHO, FA. 97/na 
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about a 98 percent endorseirent of a3-l our costs. 

Q So you -JJI f ac t th ink that they did judge you 

and they judged you to have performed vje l l and you agree wi th 

tha t , hut there are par t icu la r points on which you disagree 

wi th them? 

A I th ink you could characterize my r e l a t i on 

to them Is that I don't quarrel wi th them when X don't 

agree wi th them, but 1 don't enthusias t ical ly welcome the i r 

support because they did not do that good a job. 

Q I see. Mr. Mallard, vrith regard to the dats. 

acquis i t ion system that PSE&G- has i n s t i t u t ed i n the i r Construcjtlon 

and Engineering Department, would you say I t i s accurate to 

say that a bet ter data acquisi t ion system has been set up 

and was used a t Salem-2 than was used at Salem-1? 

A Oh, absolutely. A l l of our management 

procedures have been evolutionary, and as time goes on we 

have Improved. 

•3. Thank you. Do you r e c a l l the Theodore Barry 

auditors repeatedly asking oarsoraiex from PSE&G over the coursje 

of the" audit f o r eater i a l a:.ud i n f ortnatioa and data wi th regard 

to labor and materials that were expended f o r rework? 

A During the course cn-? the audit our relationship 

with Theodore Barry v?.v.s on : i continuing basis and I r e c a l l 

that they made thcusar-dr, of requests f o r data and we used 

many thousands of man-hours i n complying and attempting to 
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comply with their requests. .1 have recollection of that i n 

to t a l . 

As-far as specifics go, these things occurred 

over1 a year ago and I may be a l i t t l e fusszy on some of the 

particulars. 

Q 3o you do not recall specifically with regard 

to labor and materials for rework that quantification or data 

related to that, you do not recall the information requests 

or the discussions In that regard over the course of the audi* 

A Of that subject I do remember, oh yes, I 

remember the subject, but I can't give you names, dates and 

so on. 

I also recall that in our judgment many of 

the requests for data by Theodore Barry were t r i v i a l . 

MS. BUSH: Your Honor, I would ask that that 

response be stricken as irrelevant and judgmental and argu­

mentative and not responsive to or relevant to any issue in 

this proceeding. 

MR. HALL: Your Honor, rate making is judgmental, 

Secondly, I would note that Mr. Mallard is testifying, not 

Ms. Bush. He is seeking to respond to her questions in what 

he believes to be an appropriate manner. That is the purpose 

of testimony. I t i i not to obtain whatever Ms. Bush wishes-

MS. JiUSH: A characterization on the record 

of the auditors 1 requests for information as t r i v i a l I think 
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is t o t a l l y i r re levant to the rate proceeding and does not 

r i se to the l eve l of something that should be on the record. 

THE ADMINISTRATIVE LAW JUDGE: We w i l l take 

i t . f o r what I t i s worth. 

BY MS. BUSH: 

Q So you do not r e c a l l , or do you r e c a l l , Mr. 

Mallard, several requests over the course of the audit by the 

auditors f o r data wi th regard to quan t i f i ca t ion of the labor 

and material that went in to rework i n the construction of 

Salem-1 and 2? 

A I do r e c a l l that there were many requests, 

and that was among them, yes. 

Q. You don't seem to have understood ray question, 

Mr. Mallard. Let me see i f I can rephrase i t . 

A Wel l , perhaps i t vould help i f you had a 

document. I s there a w r i t t e n request that you can r e fe r me 

to? 

Q No, the-re is not a wr i t t en request which I 

can re fe r you to . My question simply i s , i f you r e c a l l one 

way or the other, what is your recol lec t ion as to whether the 

auditors inquired of PSE&G on several occasions during the 

course of the audit f o r information and data wi th regard to 

the labor and materifils expended f o r rework. 

A I do so r e c a l l . 

Q I would like to clarify with you exactly what 
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you mean by a sentence you have on page 10 of Statement. 

Wo. 11, l ines 5 and 6. 

A: Forgive me while 1 locate that* 

Q Certainly. 

A You are ta lk ing about page 10, l ines 5 and 6 

of my d i rec t testimony? 

Q That Is r i g h t . I f I might quote a sentence; 

The information described I'xi the paragraph above was In f ie*, 

used f o r man-hour control by supervisors. 

Hy question to you i s : Do I correct ly 

in terpre t that sentence to iiiean that you • .under­

stand the audit to be and you are rebutt ing that understanding 

which is that the auditors ' information from you and conclusic 

i n the i r report was based on a view of what happened at the 

construction project that supervisory personnel did not a t ' 

al - l use the data described to contro l work, hours of individual 

c r a f t workers? 

A That appears to be the case,. 

Q How with regard to that paragraph and the nvxt 

paragraph in your testimony, in which you discuss the various 

activities that were undertaken by the supervisors and other 

i personnel at the o f f i c e , do I understand correctly by your \ 

testimony here that you aro s ta t ing that the auditors were 

1 not aware of these a c t i v i t i e s that you describe- lie re , or that ; 

_ they were aware of tharji and you do not th ink they properly 
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took them into account? 

A I t is d i f f i c u l t for me to answer that questiorj, 

but I w i l l attempt i f you w i l l permit we. 

Q Certainly. I would appreciate a response to 

the question. 

A I read English as well as I can and I read 

the conclusions of the Theodore Barry team In this particular 

area, and I t baffles me. 

I did not spend time with them 100 percent. 

I spent a good deal of time with them during this period, 

however, and I was present at many of the interviews that 

Theodore Barry had with the relevant Public Service constructijon 

people, and I visited the Salem project with them and saw 

through their eyes, as well as I could, how our systems were 

progressing and what our methods were; but I was not with then 

100 percent so therefore I cannot vouch for everything that 

they heard and perceived and I cannot go through their mental 

process. 

But X shared with them the investigation to a 

great extent. Since I work for Public Service I probably hud 

more opportunity to speak with some of these people at other 

times when Theodore Barry was not present, because I work 

with them in the normal course of activitiee. 

But roy conclusion, and this is my sworn 

testimony, is based on my personal Knowledge and investigation 

MGfmn.ic:n •s M/ii-.si-r.e;. mc. ~ ; i r v. ;,cc:c-.vi:/. •v.i'r-:. — liAnRit-jayROt ra. uriia — —~~ —* 
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and discussion with our construction people, and I reached a 

conclusion which is opposite to Ihe od ore Barry's. That is 

why i t baffles me. 

Q Do I understand correctly your response that 

with regard to these activities that you l i s t on page 10, 

lines 5 through 21, you don't have a specific recollection 

of whether the PSE&G people conveyed these activities to the 

auditors? 

A Ko, except I can answer i n a general way. I f 

I nay be permitted. 

Q Yes. 

A And that is that the a l t i tude of Public Servicje 

E lec t r i c and Gas during this audit was one of absolute candor 

and being forthcoming with Theodore Barry. We spent thousand£ 

of man-hours. We allowed thera to go through our records, to 

parade through our o f f i c e s , to go through our project plant 

to t he i r heart 's content. 

On the othor hand, we were not w r i t i n g the i r 

report f o r them and we could not go through the i r thinking 

processes. 

So we did our best at communicating and i f 

this i s what they came up w i t h , as I say, I am b a f f l e d . 

Q You know th&t PSE&G people gave the Theodore 

Barry people as much information as they had and were very j 

open and opened t h e i r records, but you do not s p e c i f i c a l l y j 
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reco l lec t one way or the other whether they gave them this 

information on l ines 5 through 21 , or could you say that you 

reasonably assume that they gave them th is Information? 

A Wel l , they had every opportunity to have seen 

th i s information among thousands of other documents. Now 

whether they did or not, I cannot say, and whether they 

i d e n t i f i e d th i s material appropriately I cannot say. 

We were not spoon feeding them. We were 

responding to thera. Even though we were being candid, thero 

was s t i l l an arm's length relat ionship to them. There i s not 

that arm's length relat ionship when I ask people things. So 

t h e i r could be some problem i n coriimunication there. 

I f they had a problem i n phrasing a question 

I n a cer ta in way, I did not say to them, w e l l , gee£ Jim, you 

should have asked i t this way. x would answer him to the 

extent that he had as iced the question, and i f he had a problen 

wi th understanding, w e l l , that w;^ unfortunate, 

Q So your answer is you clon't know? 

A I have forgotteai what the question was. 

Q The question ia and ha3 been: do you know 

i f t h i s speci f ic information regarding the description of the 

various a c t i v i t i e s list-sd on linas; :> through 21 on page 10, 

i f that information was — you dor^t have a specif ic knowledge 

of whether, that i n fo r imt ion was conveyed to the auditors 

although you have described at •̂••'•ttv, length the audit process? 
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A I can ' t be sure tbat is correct . 

Q Ĵ OW the next area ycu discuss is nuterials 

management and I am also t r y i n g to understand the English 

language, Mr. Mallard, and the ent i re context of your sworn 

testimony here, ond you have a statement: However, nc 

evidence — 

A Excuse me, would you give me the reference? 

Q Yes, page 11. 

A What line? 

Q Lines 2, 3 and However, no evidence i s 

presented to show that the project managers could have 

foreseen that such reductiens were possible without delaying 

the construction. And you .q:o on to say: A materials 

inventory somewhat above tha calculated theore t ica l ly desired 

l eve l ca-?. be a good investment i f i t protects against the 

much greater penalties of construction delays. 

Slow, do I i\nderstancl from th i s sentence as 

w e l l as how you have approached the other areas that wi th 

regard to any par t icu lar descriptions of various materials 

management practicsa, o/ad v.hether or not they were adopted by 

PSE&G, and to what extent., that were l i s t e d rather extensivelj 

at the audi t , trie chi-ipter V.";vving to do wi th materials j 

management, yen do not he'-se fwrtexo. disagreement with these 

deacriptions Ui that chaptex' ar, yo-.-* have wi th the other 

chapters i n which you s p e c i f i c a l l y uoted a difference of 
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opinion or f ac tua l d i f fe rence , but you are rather saying the 

standard that you think,, of reasonably could have foreseen i t , 

was met by the management constructors? 

A X would l i k e to respond to that i n terms of 

information which Tneodore Barry provided to me, i f I may be 

permitted. 

Q Yes. 

A And that i s , I was curious when I read th is 

2fteodore Barry report , which had the wrong date on the cover, 

which disturbed me, because when Public Service publishes 

reports we t r y to get the ccrrect date. This report was 

dated May 1977 although they began the i r audit i n January 

1978. 

But aside from that 5 1 asked Theodore Barry 

f o r their woric j-heets, how they came to the conclusiona on 

page 20 of the i r report , which are serious conclusions, 

accusing .Public Service of having baen imprudent, and they 

provided me wi th a work sheet which X thought was embarrass i n j 

I t was one a'rd a ha l f pa.̂ o:: of y skimpy notes that I would 

characterise as a back-of- an- enve.'.apH study which could have 

been dona before they v.-rote th is report. 

I t simply said, X take 1 percent of this 

number and X add 2 pejr'oent of that auuiber, 1 take a pinch 

of sa l t and a pat of butter., aud X produce t h i s thing. 

I u th:-vo context they t a l k about materials 
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I am quoting Theodore Barry now — that the s o f t f igure was 

arr ived at simply by taking a reduction of 20 percent of 

stock items inventory of $3 m i l l i o n or $1.6 m i l l i o n per year, 

resu l t ing I n a reduction of carrying costs of 20 percent or 

$320,000 per year or $2.24 m i l l i o n f o r seven years less 

estimated implementation costs of $5^0,000 f o r a net reduction 

of $1.7 m i l l i o n . 

And then they say about 75 percent of th i s is 

a t t r ibu tab le to Salem Unit No. 1 . 

Well, that is p i t i a b l e , and that i s the 

context of H$r evaluation of Iheodore Barry's numbers. Ifcey 

are absolutely groundless, unquantif ied, and i t i s the sort 

of thing that i s Just not acceptable i n a company l i k e Public 

Service E lec t r i c and Gas Company. 

MS. BUSH: Your Honor, I would request that 

you d i rec t the witness to answer ajy question. I would be 

happy to hs.ve my question reread. 

THE AiO.l-.iBnSl'MTrr'Ji; LAW JUDGE: The question 

w i l l please be reread, 

(Tne f o i l ov? ing was road oy the reporter: v 

Question: Now the next area you discuss Is 

"materials management and I am also t r y ing to understand the 

English language, Mr. Mallard, and the entire context of your 
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£ sworn testimony here, and you have a statement: However, no 

2 evidence -* 

3 Answer: Excuse me, would you give me the 

4 reference? 

5 Question: Yes, page 11. 

6 Answer: What line? 

7 Question: Lines 2, 3 and However, no evidence 

8 Is presented to show that the project managers could have 

9 foreseen that such recutions were possible without delaying 

10 the construction. And you go on to say: A roaterials 

11 inventory somewhat above the calculated theoretically desired 

12 level can be a good invastment I f I t protects against the 

13 much greater penalties of construction delays. 

14 Now, do I understand from this sentence as 

15 well as how you have approached the other areas that with 

16 regard to any particular descriptions of various materials 

17 management practices, and whether or not they were adopted by 

18 PSE&G, and to what extent, that were listed rather extensive1: 

19 at the audit, the chapter having to do with materials 

20 management, you do not have a factual disagreement with those 

21 descriptions in that chapter as you have with the other 

2Z chapters In which you specifically noted a difference of 

23 opinion or factual difference., but you are rather saying the 

24 standard that you thiol?;, of reasonably could have foresenr j 

25 i t , was met by the management constructors?) 

• WOHBliACH F, MARSHAI.. f HC. — P.'/ t ' . ^OCKV.H-LolV JWH. — HARniWBllKfi), H V S V I I B 
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MR. HALL: Your Honor, the question seems 

rather long and Involved. As I understand I t , I t merely 

requests the basis of Mr. Mallard's statement on page 11 and 

I think the answer fu l ly responds to that. I have ho problem 

with him giving a further answer. 

MS. BUSH: I f the witness would like to 

answer i t , would you mind letting him answer I t ? 

MR. HALL: lhat would be f ine , i f you can 

frame the question. 

BY MS. BUSH: 

Q Do you understand my qitestlon to be something 

different than what you responded to? 

A I would stand on my answer to the extent that 

no evidence was in feet presented by Theodore Barry, but that 

in the area of materials management T do not have a basic 

disagreeraent with the n3ed for materials management, and in 

fact Public Service does practice materials management. 

Q Let rae take you through the chapter with 

specific areas that were discussed by the auditors and see 

i f you agree with the factual statements here. 

A Would you give me a page reference, please? 

Q I certainly w i l l . I was about to do that. 

Page 51. The area discussed in the last paragraph on that 

page, to correct the problem during the completion of Uhit 2, 

PSE&a has requested that UE&C establish a material coordinator!. 
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t o coordinate the scheduling and expediting of c r i t i c a l 

materials t o support tha construction schedule. 

I s thf t t a true statement of f a c t , yes or no? 

A Yes. 

Q On page 55, i s I t true or not, to your 

knowledge^ that as a resul t of the Theodore Barry review at 

the s i t e they found lack of i d e n t i f i c a t i o n of b in locat ion 

oaa the conimodity cards i n the conventional piping warehouses, 

do you f a c t u a l l y contest that? 

A I have no basis f o r f a c t u a l l y contesting i c . 

Q With regard to the e l e c t r i c a l storeroom, do 

you f a c t u a l l y contest that the auditors found lack of 
or 

commodity cards/other system to designate locations i n the 

warehouse? 

A I want to agree wi th you but I don' t know 

whether to answer yes or no, depending upon how your question 

is phrased, but I agree with you. 

Q You don' t have any information that would leac 

you to f a c t u a l l y disagree wi th v/hat the auditors found? 

A That i s correct . 

Q I f X went through any other statenient I n this 

chapter, which I take i t you have reviewed — 

A Indeed I have. 

Q You would not f a c t u a l l y disagree wi th the i r 

descriptions of what they found? 
• MOHtm-l^K ft MAHriKAf.. INC. — £ 7 1. OCKWtU-3V.' AV2. — HARRWaURe. F/». S7i 13 
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A That i s correct . 

Q Rather you are disagreeing with the standard 

that they established as to whether that could have foreseen 

I n s t a l l i n g such techniques to reduce materials without delayinja; 

the construction? 

A Yesfl my problem is that they gave a laundry 

l i s t of motherhood and a.pple pie items and somehow or other 

on page 20 arrived at a s o f t f igu re of $1.6 and there Is no 

basis f o r tha t . I f you can fhow me i n th i s report a basis 

f o r that I would be happy to discuss that wi th you. 

Q I am di rec t ing the cross-examination, Mr. 

Mallard, and I have another area i n which I am cross-

examining you. I f you would l i k e wi th your attorney to explor 

those other areas fu r the r than you have i n your d i rec t t e s t i ­

mony on red i rec t , you are welcome to do that . 

But tha way the rate proceeding goes Is that 

I do cross-examination and I determine what areas I would l i k e 

to cross-examine you on. 

A And I aw tho most cooperative person t ry ing tc 

help you do that . 

Q Thank you. I appreciate your cooperation. 

I f I could d i rec t your a t tent ion to page 3^ of the audi t , the 

middle paragraph there statos that PSE&G- w i l l Implement a 

formal maintenance wanagemevxt- system f o r the Hope Creek .Park 

pro jec t , PSE&G was tinable to provide the cost benefi ts which 

tlOIIHPACH dl MAnBHA.r.. ?WC. — £ 7 K . uOCKVJllXoY! AVK. - HABIWGBimO, PA. J7I IS 

1?' 
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i t expects to receive from implementation of such a system. 

Can I assume from the PSE&G's decision to 

Implement this formal maintenance management system at the 

Hope Creek project that the con̂ pany made some cost benefit 

analysis and determined that the savings that would be 

accrued as a result -̂ f implementing this formal procedure 

outweighed the cost of implementing the procedure? 

A The company asseeses a l l its decisions in 

terms of cost effectiveness. It does not always make a formal 

study on every li t t l e aspect of its operations. 

Q So you did do some kind of cost benefit 

analysis before you decided to institute this procedure? 

A We made azmnagement assessment and made a 

decision which we believed to be cost effective, yes. 

Q Was that one of the formal or one of the 

informal cost benefit analyses? 

A Informal. 

Q Do you have a qtiant i f i ca t ion f o r me of what 

the cost benef i t analysis VAS? 

A I do not. 

Q Does the company have that information 

A We may have. 

MS. BUSH: I would like to have that provided 

available? 

please. 

• MOHItDACH & rMHSHAV. :XC. * - 27 .^CtCWr.T-OW AVS. — HAHRiaiiTJRG, PA. 171 IjR 
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MR. HALL: Could you st-afce -what the inforiaatlqn 

i s , again, so that we are clear as to what your request Is? 

MS. BUSH: You can havo the l as t question re ­

read. 

(The fo l lowing was read by the reporter: 

Question: Do you have a quan t i f i ca t ion f o r ine of 

what the cost benef i t analysis was?) 

MR. HALL: Of what? 

MS. BUSH: Of the Implementation of the formal 

maintenance management system f o r the Hope Creek pro jec t as 

referenced on page 3̂ - of the audi t . 

MR* HALL: Your Honor, I would object to that 

question. I don' t see i t s relevance whatsoever. This i s 

another generating s ta t ion that we are now ta lk ing about of 

Public Service Elec t r ic and Gas as to which Philadelphia 

Elec t r ic has no relat ionship whatsoever. 

I don't see the relevance of th is par t icular 

calculat ion or judgment of the Public Service management to 

th is proceeding or to the construction of Salem. 

MS.. BUS'S; I f we could sequester the witness 

I would be glad to respond to that . 

THE ADMINISTRATIVE LAW JUDGE: Would you l i k e 

a cup of coffee? 

— IViOflfiKACH G; MARSWA'-, IS:-,: — ::V :T^caL'-T/lt-^OV.' AYE. — KAKHtfraUKO, FAi t V t Ja . - - — 
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'THE WIMESS: I uaissed what Ms. Bush said. 

MS. BUSH: I would be glad to argue the 

relevance of this point but with you out of the room. 

THE WIOTESS: Oh, I see. lhat i s unusual, 

but I would be very happy. 

THE ADMINISTRATIVE LAW JUDGE: Off the record. 

(Discussion off the record.) 

THE ADMINISTRATIVE LAW JUDGE: I am going to 

sustain Mr. Hall's objection. Let's take a ten-minute recess 

(Short recess.) 

(Transcript continues on Page 1878.) 
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THE APMIXf ISTR ATIVE ?jAW JUDGE; Let f s go back 

on the record. Ms. Bush1? 

MS. BUSH: Your Honora I don't know 'whether 

my specific data request was on the record, but I would l i k s 

to state for the record In the eventuality that i t was not, 

that I have requested a description or a copy of any Informal 

cost benefit analysis done by PSE&G i n making i t s determlnatijon 

as to whether i t would implement the formal maintenance 

management systems that i t eventually used or w i l l uee at 

the Hope Creek project. 

I wonder I f 1 could have your r u l i n g on 

Mr. 

THE ADMCHISTRATIVE LAW JUDGE: L e t ' s f i r s t 

have Mr. H a l l ' s o b j e c t i o n . 

MR. HALL: Your Honor,-, I objected on several 

grounds, the f i r s t o f which i s t h a t a prospeetivfc datermimfcijon 

as such fvs the Hope to jek defcer-niij&tioii i s much d i f f e r e n t 

than the r e t ro spec t ive aud i t and t h e r e f o r e , has no 

relsvanocs t o an analys is or r o t - ^ e e t i v e a u d i t . 

I secondly objected on the grounds tha t t h i s 

p a r t i c u l a r dGtermina-:;.ioh iv.volv-on i - generating s t a t i o n ..of 

Public Service E l e c t r i c and Gas which i s used only i n i t s 

OWA opes'/ition* to u w v u i-Tew Jersey ftustomers, and as to whiefc^ 

Philadgslyhla E l ec t r i f : ^ i fp&riy i rw no r e l a t i o n s h i p whatsoever.! 

For those reasons t* i t 'is the cosirpany's p o s i t i o n 
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that the request i s irrelevant. 

MR. HERSHEY: I t should also be noted on the 

record that I joined i n the data request. 

MS. BUSH: And I w i l l state for the record 

my reasons for considering that a relevant data request and 

that being that one of the major thrusts of PSE&G's testimony 

that they have presented here for the Commission to considej.* 

i n making t h e i r determination i s that the level of - - the 

basis of the quantification done by the auditors was 

ins u f f i c i e n t and i t i s my opinion that this informal analysis 

done by PSE&G and a provision of that for the parties t o 

inspect would have scmej probative itnd relevant value with 

regard to PSE&G's own construction management practices 

i n terms of what level of analysis and quantification they, 

themselves, do i n making decisions as to the costs and the 

benefits of implementirig various iT'aria&esaent practices. 

T.HE ADMIKTSTRA^IVB Mtf JUDGE: .1 w i l l sustain 

Mr. Hall's objection. 

1 have :jiwt reoeived wor*! that the Commission 

has ruled on the p e t i t i o n of CEPA for the admission of 

Mr. Scobbo and the CoiV'-nifssion has allowed for Mr. Scobbo's 

participation i n croys e»?.mination. 

MS* BUSK: tfigiht 1 have for the record "the 

reasons for your ruling"? 

THE AimftiiSTRJlTlVE LAH JU3GE: I w i l l f i l e a 
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w r i t ten decision on i t . You w i l l have to wait In l i n e . 

MS. BUSK: Thank you. 

MR. HERSHEY: I would ask.. Your Ho nor 9 that 

i f possibles that thi s matter 31ven some expeditious 

treatment because i f ive are to be allowed to effe c t i v e l y 

deal with Mr. Mallard'a testimony s t h i s may be an Issue 

which we w i l l want to ffove for c e r t i f i c a t i o n and time i s 

running short. 

THE ADMINISTRATIVE LAW JUDGE: The Administrative 

Law Judge is well awsrs of the time lim i t a t i o n s i n t h i s case 

MR. HERSHEY: Thank you s Your Honor. 

BY MS. BUSH: 

Q Mr. Kallard 3 you t e s t i f i e d e a r l i e r that 

you went to many of the ineetings between the auditors and 

the PSE&G personnel. .Oo you have before you available today 

dates i n terms of when you receiver, the o r i g i n a l draft or 

the revised draft chapters of the .Vvudit? 

A, Ho, I difLvi't keep such records. I do recall., j 

he waver v that we VIQV.Z thro-.it'b a v e r i f i c a t i o n process whereby 

Theodore Barry gave as wv.ny of the chapters i n a very rough 

draft fo^ih., and aakc:'; ic to Xoolz at i t , , to ascertain 

correctv«eas imd wo S.-VA: tha\; isaterlal iioaietime before May of 

197^. 1 don't have sp.-.;c!fii; dut^s. 

Q. Did y c i fuvx-.i t-;et lu-iC.'i from the auditors' a. j 
f. 

25' 
1 

•.,[ 

revised draft of ths audit that - - or of the chapters as 
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fehey were .finalized .in the bluebook? 

k I believe tb?.t we d.ld, yes. i-ity recollection 

is that they fed us those chapters on a piecemeal basis 

as they come out of the typewriter and there were s t i l l some 

typos at that p o i n t s but whafc was f i n a l l y printed was 

essentially what we had seen on either .the second or t h i r d 

go-round i n the process. 

ft Do you havs spec i f i c a l l y the date that you 

received the sunurary chapter? 

k That we didn vt see i n the draft form. 

We saw the summary chapter only i n the f i n a l version and that 

was sometime i n May of 1978, as X i:*ecoilect. I have some 

notes that go back to that period and some of my back-up 
i f 

material 9 / X may consult that. 

Q Please do. 

,1 The in.forsation I have hare i s that sonetJ^ 

In May, 19/8, we received the sur/Mry chapter from Theodore 

Barry. On June •?9S 197"r here ir. Pennsylvania, there were 

aorrecclontf made \ r j Mr Ifel.-c o>\ vhs: transcript at transcript 

pages 3663 and 866iJ of certain of r,he additioimi mistakes 

that were found on t>.v.e report. 'i?s.vti«H«Iarly on pa^e 20. 
wore 

These z orr ect Ions /IKJ?: d e i n ;?s,'W Jersey on July 11, 1973 at the 

Board of Public Util i t - ? ôa-virsv-; dv-o?. then my testimony i n tht 

Public Service ca.^t- ra-i-^.tta.! tosti^ony wao completed 

sometime before GctoI,3:.:,. If;78 and i ' l l ^ d vjith the Wew Jersey j 
, .'.-iomuiACK rs r.:/"."::cM/.:.. • •;<.. - .̂ -.v.v.-'.r.i.̂ 'u .:. • • jT.-tw.-'ifiKiuâ  rv. VJI-.X. • — 1 
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BPU on October 30 a 197o. Tliese are i:h« dates i n my notes- * 

I can't be any more preoissr than that. 

Q, That's very interesting, Mr. Mallard.' 

Do you have the specific date i n May In which 

you received the f i n a l -shapter? 

A. Nos I don't. I am not even sure i t was made. 

But I received I t . I t could have been early June. I'm going 

by the report which says May, 1977. 

Q, Did you receive the f i n a l chapter at the same 

time you received the bluebook or did you receive the f i n a l 

chapter before you received the bluebook? 

A. My recollection i s that 1 received i t i n the 

f i n a l form, the printed form. That's the f i r s t time I 

saw the f i n a l chapter. I t i a my recollection, but I don't 

have any independent xe.-j to ascertain that. That's j u s t my 

recollection of someir-hi;̂ .; f-^.t happened a year and a half 

ago. I don't remember reviev/ing for correctness or f a c t u a l i t y , 

t h e i r summary chapter. I do remeiiio'iv? t h e i r other chapters, 

thoughas I mentioned ivefo:?-/?, seeing them i n draft versions. 

Q Who was t'.i\i: ywoject a!?-?rjaj.;«r of the Salem 

proj ect ? 

A. Dennis a^i;. 

ft V?i?,o were the PSiS-sfr pe.-rsovi-̂ sl who were at the 

hearing i n Philadelphia whfti> the aa'litcj.rs examined? 

Mr. Kistner, Mr. Whetc^ and. ̂ Ir. Love? 
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MR.'HALL: Objection. I think we are going 

pretty far afield of the relevance of the substantive 

nature of this audit. 

THE ADMINISTRATIVE LAW JUDGE: I w i l l overrule 

the objection. 

THE WITNESS: I wasn't aware that anybody 

from Public Service was at that hearing. There may have, 

been somebody there. I'm not aware of who, i f anyone. 

I won't say no one was there. 

BY MS. BUSH: 

Ci, So you don't recall i f anybody was there or 

you don't resember or vou didn't know -at a l l that someone 

was there? 

A. I have no recclleefcion. 

% One way or the other? 

A> I knew that there was a hearing and I had been 

discussing: I t with the Philadelphia Electric people back In 

June'or so. I lisagino i t was June,, because the hearing was 

June 29- But I have uo inc-ependenb recollection. 

ft Is ray understandinsr correct that you were not 

able to prepare your testimony in tii^e for that proceediii^i 

ii. What hiippe^ed w&s that i:a the Public Service 

cas£s the Theodore Barry report was part of the main case 

wp u n t i l a certain point. Some time after- their testimony 

was f i l e d P I believe, or about thu same time, there was a 

— Mo^a^/iCH o (WAKcsrAT- .r:-:;. •-r:/ :•- oc•::^•;:.7.cu,, .wr. ••• m^ir\%m.'-J^u .".v.. i v m ; ~—— 
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stipulation made between the Public Advocate In New Jersey 

and Public Service and othsr parties that our case would be 

bifurcated into phases one and two and phase one was 

designated as the main case and we got a ruling on that in 

terms of what rate Increase we would get, and phase two 

was designated as the continuing investigation of the Salem 

Construction Management, which was essentially the Theodore 

Barry Report. 

Once the Theodore Barryreport went into 

phase two of the Public Service ease, i t went on the 

back burner, my review of i t , and working and so forth involvjed 

with I t went on the back burner as far as I was concerned. 

Because I was concerned with addressing the other issues 

in rebuttal and preparation of briefs and so on, assisting 

our attorneys on phase one. 

So as I indicatea, I didn't get around to 

f i l i n g my rebuttal to Theodore Barry u n t i l October 30, 1978. 

Q To your knowledgea did anyone from Philadelphia 

Electric Ccwpany recjuer.t anyone frosa PSEfiG to prepare 

testimony for the Philadelphia Electric rate proceeding? • 

A, They talked to us, yes. And my recollection 

Is that i t was not possible for me to-meet a date of'June, 

1978 to be properly prepared., or to be prepared at a l l , as a 

matter of facta because of the press of other work that I hac 

with both the phase O.VK..- part of the Public Sex1 vice report as 

MftAgM.MK^ MARSHrtS.. Fi:;.7. ~ £V iJ. 1.'. •CKWILI.Civ" '•VX- IWimU^UR^ 171*11-p*-
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w«ll as my other duties. 

Q, . With regard to the substance of your response 

to the audit which you have formulated i n Statement No. 11, 

were those positions that you had and developed over the 

course of the audit or were those positions that you 

developed sometime a f t e r you. received the statement, the 

bluebook, the formalised copy of the audit? 

A. You w i l l have to help aie with that. I don't 

understand what you mean by Statement No. 11. 

Q, Your testimony that you f i l e d today, here. 

A. Oh, I see. Bfey I ask the court reporter to 

r^ad that question back, please? 

(The question was read by the reporter) 

THE WITNESS; I trouid characterize my testimony 

here as a commentary on the Theodore Barry report. 

BY MS. BUSH: 

Q, Any of the positions that you expresssd 

i n your eoaoaentary of the Theodora Barry report as formalized 

i n your direct testimony- did you develop any of those, 

posisions; over the course of tha --.OMV: t i n the process i n 

which you describee! you f?ere iivyjlyRd? 

i i That's :•:'<•:?.!ly 'x d.i£?i«n>.lt question and I 

apologise V 4 because 1 nov tvyhv;. to ha d i f f i c u l t . But I'M 

having problems with that qu^stiojs .i '^st i n terms of what y^-a 

intent i s . "Perhaps you could give mc* j&ome examples of what 
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you mean by positions. J r e a l l y don't grasp I t . 

Q Well 3 v?hat I'm t r y i n g to get at^ quite 

frankly, Mr. Mallard, i s aside from your other pressing 

duties In terms of representing your direct employer of 

PSE&O i n th e i r regulatory proceedings, were these positions 

In terms of the substance of the positions that you have 

expressed i n your direct testimony 5 were they positions that 

you developed i n the time frame over the course of the 

audit or vjere they positions that you developed after you 

had seen the audit and when you then sat down, I suppose, 

for example, to do the testimony for your employer? 

A, Okay. I can only go on recollection, now, 

but my recollection is that I did not begin to do anything 

on the testimony which I submitted i n the Kew Jersey case 

which was quite similar to what I have submitted here. 

I did not begin to do anything i n way of preparation f o r that 

u n t i l sometime after the Theodore Barry report was available 

to me and I did not begin on I t immediately, because of 

other duties to which i Uae'. to attend. 

0, tfhen did you begin to prepare your testimony 

that you f i l e d on Octobei1 .1.1? 

A. I would have to guess. 

(i Okay. 

A. Ms. Bush s 1 oan only give you a time frame. 

I t v/as probably i n the l&te summer or early f a l l of 1978. 

',si 
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0, Aussust or September? 

A. Sometime i n there. That's an absolute guess. 

& Any of the substantive criticisms that you have 

of the audit here i n your testimony „ were any of those 

opinions formulated, though perhaps not formalised, during t^e 

course of the audit? 

A. The only one that I could give you an afflrmatijwe 

answer on that would be this question that you discussed 

before of the lack of agreement between Jim Love and myself. 

MS. BUSH: That's a l l ths questions I have. . 

THE ADMINISTRATIVE LAW JUDGE: Mr. Hershey? 

BY MR. HERSHEY: 

Q Mr* Mallard, my name i s Steven Hershey, 

A. As i n Hershey s Pennsylvania? 

Q, Yes. And Steven with a V, I represent 

CEPA and other community organisations i n Philadelphia. 

A, And what i s the acronym CHPA? 

Q.. Consumer:; Education and Protective Association. 

L Thank you. 

Q, Isn't i t t r u e a Mr. Mallard, that you have been 

with PSE&G since 1951? 

A. That's correct. 

Ci And dttrii2£ that time:, as your experience 

and a b i l i t i e s increased, your a b i l i t i e s were recognised, 

you were gradually promoted with ths eompany. Isn't that oorrject? 
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ma ; 
1 A. Yes, that Is correct, 

2- 0, During that period of timej, have you worked 

3 f o r anyone else? 

4 A. Yes. 

5 Q As a consultant? 

6 A. No. 

'? 0, You worked fo r soiaeone - - you interrupted 

8 your service with PSE&G? 

9 (L No. 

10 Q Would you explain tha t , please? 

11 A, I taught an evening school at Stevens In s t i t u t e 

12 of Technology. 

£3 ft Were you eEipioyed anyplace else during that 

14 period? 

; 15- A. No. 

16 Q. And would i t be f a i r to .say that as a result 

17 of your experience 9 your judsment today is probably better 

18 than i t was i n 1951 when you graduated from school? 

19 A. 1 guess that woulol be f a i r for any of us-, 

20 as general rule, unless vm declining with age. 

21 G I see no evioence of that here today. 

22 And isn 91 i t true that that judgment becomes 

'2? important in wo;i;»k sv.oh as yours because there are. areas 

'"24 where one* cannot reduce decision jaaking to mere application 

25 of formulas? 
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I A Yes. 

, 2 Q Did you parfcicipafce in the planning of the 

'3 Salem project? 

4 A* Yss. 

5 0, Would you describe your role 9 please? 

6 A, I t may be somewhat lengthy. 1 hope I don't 

7 disturb you, but I w i l i attempt to summarize I t . 

5 ft Please do. 
for 

9 K My overall responsibility is/the expansion of 

10 the electric and gas system f a c i l i t i e s , including an 

•11 assessment of the proper level of r e l i a b i l i t y , with service 

.12 : to the customers B determining what the level should be and 

1?' then examining projections of load forecasts to determine 

;.14 ; for future years on a simulated basis, taking Into account 

'IS variations in load growth, in weather, in performance of 

Ifi equipment., what reinforcements avtd expansion of the electric 

IV and gas systems might be required. 

18 In the conduct of these duties, ray department 

19 and I identified or regularly .identify the need tor 

20 additional electric generating capacity and transmission 

21 .facilities. \fe do this Kork both within Public Service 

2% j and in terras of P0'M;; Psnnsj*!vania, Kew Jersey, Maryland 

•23 intereonneefcio« araci also wo^'king virith other- u t i l i t i e s such 

as Consolidated Sdiscos which 1^ oi.-r raighbor and not a 

:Z5 member of PJM. 
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Once the need ic Mcintlfied, we thsr\ address 

various ways of satisfying that need on an integrated 

basis, i n terms of cost r e l i a b i l i t y and environmental 

impact. I n doing this work, we i d e n t i f i e d , working with 

Philadelphia E l e c t r i c , a need for new capacity, which we 

j o i n t l y recognised through our* studies ought to be nuclear 

back i n the mid 1960ss, 

This led :,o the evolution of the plan called 

the Lower Delaware Valley Project, which was pursued j o i n t l y 

by Public Service, Philadelphia E l e c t r i c , Delmarva Power ' 

& Light and Atlantic Oity Electric Company, which involved 

four nominal 1100 megawatt nuclear u n i t s , which eventually 

were located at Salem ana Peach Bottom. Plus the transmisslbn, 

the 500,000 vo l t transmission that Is associated with these 

power plants. 

And my job, i n Public Service, was to do the 

planning for this entire project. 

ft And did that planning deal with the details of 

the actual construction project? 

A, Ko. Only to the extent that they were 

reflected i n costs aad i n schedule, because i t was necessary 

for us to identify the appropriate lead times and the, costs 

isi our planning studiesbot'/.i our i n i t i a l planning 

studies and our continuing planning studies as the project 

progressed. 
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Q, Have you participated xn the planning for other 

plants other than what eventually bsc&aie the Saleaj plant? 

A.' Yes. I have been doing that continuously 

for many years. 

Q In New Jersey? 

BL. In New Jersey and Pennsylvania and Mew York. 

ft Mr. Mallardj, X would ask you to turn to page 

8 of your testimony. Tlie ulast sent encs - - do you have that, 

sir? 

A, On page 8, I^n looking ab i t , yes. 

% The lact sentence on that page which continues 

on page 9, and I quote "The estimate of the Biaxlmum rework 

impact ($20 m i l l i o n ) assumes that ths oatra material coats 

would be equal to the labor costs.* End quotation. 

Do you see that se?tte:ace? 

A. I do. 

Q- That sentence refersy does i t not, to the 

TBSrA table on page 20 of v;hf; TB̂ A. re:>o.-.'t. 

.0. I n my ^^'^r^t^sdi::^;:^ I t A-s-fura to ^hai" and to j 

the one and a ha l f p<;.&e so--.,.,.uli..:ci. vior-lc afce-st that TB&A | 

provided to mo as I meiv îoai:•! • t-^ Vds. B^sh. ' j 
1 

0; And i s th;.it co^tai^^ci Sche«3v:3e 3 attached j 

to youir testimony? 1 

i 
A. That 5s correct. j 

Q And Isn-t I t brue, 'fir. Mallard, that while the 
* M̂r::?;>Ac-;-ir.ov.::?:-;/̂.. - vi. Locmav- '-x-'- - • M̂ K/I'OBÛ O, rv;. win. 
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mazimuEi rework laipaefc assumes material coats j, the hard or 

minimum rework coat does not? 

fl* Would you restate 'that question f o r me, please 

s i r? 

(The question was read by the reporter) 

THE WITNESS: I think that's correct, yes. 

BT MR. HERSHiSY: 

Q, Mr. Mallard - -

iL - - except that, i f you w i l l forgive me, 

to the extent t h a t , are you ide n t i f y i n g hard and s o f t , now, 

i n terms of Theodore Barry 5s definitions? Is that your 

Intent? 

Q Yes. 

fl> I'm not sure what t h e i r definitions are. 

My Interpretation of th e i r definitions were spellod out 

here where I f e l t tivair hard i s soft and the i r soft i s 

effervescent, -c-.s I indicatt-'d. 

& Yes. I understand that. But re f e r r i n g both 

to you*; own testimon;-/ on pp.̂ s 8 and 9 a;;d to schedule 2, 

attached to your testimony s i ^ n ' t i t trus that In the hard 

rowc:rk section, which oould also bt: i e e n t i f l o - i as minimum 
1 

rework, thcreVs no reference whatever to material costs? 

A. Thê dov'-.̂  F/arry. ms-.̂s!?. some other asswnpt.ipns 

i n there 3 but 1 would :.tgr©fc> with ^1 at you said. ia 

G Mr. Maj.l^rd, prior to the location of'the, j 
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plant at SaleiBs was any work done at the Burlington site? 

A, Yes. 

ii Would you describe the work that was done, please? 

A. There was engineering, there was some site 

preparation and there was work done in connection with 

obtaining the Atomic Energy Commission license. 

G And would you please describe for us the 

sequence of these events which you have just described? 

And I f you can, attach some dates. 

A, Veil, the work was done, to some extent, 

on parallel tracks. The engineering, some of the engineering 

work preceded the other two a c t i v i t i e s , but then there was 

parallel activities and their work started, my recollection 

Is that i t began sometime in the mid 1960es. 

Q V/hieh work are you referring to? Bngineerlng w^rk? 

A. The engineering work and then the site 

preparation began shortly thereafter. In fact, I can t e l l yo\i 

that I have one date hsre that construction at Salem 

began in January, 1968, which maans that the site work 

began sometime before 1968 j?.t Burlington. I don't have 

the precise date on that. 

0, So your testimony Is that the engineering 

work at the Burlington site began in the 1960*8. Sometime 

after that, the site preparation work began and also the 

attempt to license through t.he Atomic Energy Commission, Is 
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that correct? 

A. Yes, 

Q And do you know the cost of the engineering 

work that was performed at the Burlington site? 

A. I don :t have that with me i n the material 

which I brought here* But that i s a matter of record on our 

books of account and could be readily provided-

Q Would you do PO, please? 

A, Surely. 

Q, Do you know the cost of the s i t e preparation 

work that was done? 

A. The answer is the same. I t i s a matter of 

record, but I don't have the info rasa t l s n with me. 

Q Could you also provide that? 

A. We-would be happy t o 3 yes. As well as the 

licensing. There may some problems i n terms of the way 

the dollars are allocated, i n other words, however they, are 

alloGated B we w i l l provide the Information to yovi. I t may be 

In toto rather than the* precise breakdown that you are 

requesting* but however we have i t available, we w i l l make i t 

available to you. 

Q, I f you oaa allocate them, I would appreciate 

that. 
i t 

k I t may be/is approximate allocation or-

engineering as opposed to accountiwg or regulatory allocation 
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that. 

Cl I f that i s the hest you can do, X w i l l accept j: 
i 
$; 

i 

! 
& Surely. 

Q How long did the attempt to obtain Atomic 

Energy Commission permission for the Burlington site take? 

& I do have Information here that would be 

helpful. We filed our original application on December 13fl 

1966 with the Atomic Energy Comraission, On Docket Ko. 50-2/2 

So we were In the process of having an application pending 

for a Burlington location until 1967.. August 17, 1967, 

there was a letter from Mr- Harold Preis, who was the 

director of regulation of the Atomic' Energy Commission, to 

the Commission concerning a meeting on Friday, August. 11, 

between Public Service and the ACftS, which is the Advisory 

Committee on Reactor Safety, I believe, of the Atomic 

Energy Coramission, where the question of the Burlington 

site was discussed. 

And then the corapany.wrote a letter to 

Mr. Harold ?reis on August 14, 19*57* indicating that we 

would amend our December 1;;, 1966 application for a change 

in site from Burlington., &i?.d in that letter, we did net 

Indicate where the new sitw would be, but It eventually 

became what we call Artificial. Island, which is the present 

location of Salem. So X hope those dates are helpful. 

We are tulkiug' from December, 766 to August, 
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Q, Do you kno^j f«r. Maii-le-rc"!whether or not the » 

coats incurred during that period are a part of rate base i n 

this case? 

A. I do know that much of the preliminary plant 

design that was developed: f c r Burlington v/as used at Salem | 

aad therefore„ was capitalised la connection with Salem and j 

I can give you - - we do h&re on our books of account j 

precise information to that question which I don^t have 

with me today. 
, Ci And wcuX<-? that information include information' j 

Jiboufc the engineering work &tul t'^e s i t e preparation work 

for the Burlington 3 it•-.-.? 

A. Oh P ye.'s. 'I'Û  n i t s preparation wor-̂  for the 

Burlington s i t e ua;? not useful at Salem. But sow© of the 

engineering work, i n f«ct >nueh of the engineering work 

and much of the iiceiis.fns e.cbivlty was appropriately and 

ij ^ Could •;<••••>". provide ''X\>yt infoi'mation, please? j 

;! ii, Vos 3 «u-.'c:-.Ly. j 
ii 

Q, Movj: iv'a-t i t triie,, ^"r. Mallard, that there werb 

i'>r-Gi-.;.v;̂ v.t mvircfvi;̂ -} K:'':\:V;- OIA ti^o^t; repre3enti t i7«ss of : 

•^•l i . the Joiat o^riers of c.h«>: r'Salam proj eet duriniK t'ne construet-ionj 

. '^ ' j j period aad i n fact p- 'i^r to bhe aonstructiovi period?^ ] 
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A. Yes, 

ft And during those meetings, weren't the j o i n t 

owners supplied with Information by PSE&O concerning the 

construc t Ion? 

4 Yes. 

And i n f a c t , they were even supplied with 
i n 

information/writing between meetings? 

A. They had access to any Information that they 

wanted as co-owners. 

Q And would you say that each owner played 

approximately the same role i n those meetings? 

A. Sfo. I would say Philadelphia Electric played 

a more dominant role than Atlantic City Electric and 

Delmarva. P i t t i n g with t h e i r role or t h e i r ezperienee as 

the bulldeisof Peach Bottom, 

Q Kow., for. Mallard, I ?m referring ycu to page 7 

of your testimony 9 beginnix^g on line 2A of that page, where 

you indicate t h a t , aad I qviote, "'A search for th© lowest 

coat -schedule i s f o r i m l l y conducted by PSKfiQ at the time 

that project, x>ms origiivally authorised and at various times 

throuts;nt.>ut the corAStruv.;t iott phase cf the proj ect as schedula 

changes were required. •'" EnfX qu.otat.ior-. loarks. 

Go you fc5r.:-:tw sentesice? 

H, Yes _; 1 d»". 

a Now, 1 wo-aid -ilso • l i k e to r « f s r you fco the 
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answer to Interrogatory IR-3S nruitber 157- § 

A. I'm looking at that, yes. 

Q Do you liave that? 

A> Yes. 

Q Kow, the response to that interrogatory contains 

a section of a submission to the United States Atomic 

Energy CoHsmissionj does i t not? 

A That's correct. 

Q, Did you participate- in the preparation of that 

document? 

A. Yes. 

ft Was i t prepared under your supervision? 

A. No. 

Q Did you participate in the preparation of 

Section -i of that dcouuentthat section k being the 

response to Interrogatory 157? 

A Sect low % is alterniates t o Salem Nuclear 

Qeiaerating Station. 

Q That i a c 0 rrec i-. 

ft, /md irKieedj, X did. 

Xn fact 5 I war. one of the principals in^'the. 

preparation of that section. .; 

§ Aiid caw V-ell us «'si«n that was prepared? 

I have- a photostatic oopy of that section in j 

front of me and I den5;; see a data on i t . I do see some j 
-J 
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footnotesfe though, referencing 1971» so evidently, i t was 

prepared after 1971- In 1971 or later. 

And that is a matter of record and could be 

easily ascertained as to what data that was f i l e d , but I 

don't know. 

ft Would you please let us know when i t was 

prepared? 

fl. Surely. 

How, is this document, the formal search 

referred to i n your testirecny on page 7 and 8? That Is the 

formal search for the lowest cost schedule? 

A, I t is i l l u s t r a t i v e oi' i t . There is much more. 

Q What was the purpose :£r which this document 

was submitted to the Atomic Energ? Commission? 

A. I t was pj-rt of our .application for e const. i ^ i ^ n 

permit for nuclear powei* plant. 

fl Which nuclear power p!ar:fc-Y 

A. Uependlnji: on when i t -sjas submitted, i t would 

have either been the original Burlinc.ton location or 

Salem. 

Ci Is i t tin-.e tbat construction of Salem began 

In January of 1965? 

Ci itinc w<s ?;r;-.v0 id err:. 1 fied that this is probabJy 

written sometime sifter 1971? 
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k That was section k that we were discussing. 

ft So what was the purpose for which this section 

H was submitted? 

A. Section 4 was related to Salem. At least this 

particular version of section *J that we are discussing. 

ft Were there earlier versions? 

A. There may have been. . ^ • ^ 

ft Were there le>tei* versions,? •••>>... 

A. There aiay have been, although I doubt that ther? 

were later versions. I think that this is probably the 

latest version. But a licensing procedure, as you can 

understartd „ is quite complex and I t goes on for a long 

period of time and there are revisions as events unfold. 

Some of the revisions sierely build on an original submission. 

I can't say with any certainty that section H hasn't been 

amended since. But I - - whatever i t i s , i t i s , in terms of 

NRC f i l e s . 

ft Would I t be fair to say that this was ' 

submitted as part of the National Environmental Protection 

Policies Act requirement related to construction off the 

Salem project? 

I think thatTs she cs.se. It is. The .<•••" 

Galvert Cliffs decision. ••' 

ft And that's a deolsicn of the C i r c u i t court of 

ths District of Columbia in the early 1970'ss ie i t not? 
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Or late 'SO's? Relating to construction of nuclear plants? 

A. Right, I t is related to other than radiation 

issues. Environmental izapaot of nuclear plants. Pfy 

recollection was that i t was sometime around 1970. This Is 

section 4 that you are talking about. 

ft Tes, I wonder i f you might supply us with 

the earlier and i f any. later versions of this section 4? 

A. Welly that could — yes, I wil l see what I 

I w i l l endeavor to do that. There would be a problem of 

duplicating I t for a l l parties, because these things are 

extremely voluminous. 

ft I'm asking only for seetion 4. 

MR. HALL: We w i l l review that and how many 

parties are interested in i t ? I know you are. Is there any 

. other party that has an interest in receiving that material? 

MS, DUFOUR: I do. 

MR. HALL: We wil l supply those two parties 

with copies. 

THS APMIKTSTRATIVE LAW JUDGE: I would assume 

that a l l the parties would like to have copies. Just a 

general output. 

MR. HALL: Pine. 

MK. HEBSKE7: I f I may take a moment, Your 

Honor. 

(Pause) 

tW—* i^iK^jfiCR tt feCiH^aA:,, "Viv. t-. -:oc!;,

l-;i.',:. s:.; itx'.. • • JiftHas^or-*, .•.o. 
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MR. HERSEISY: JL have no further questions, 

THE ADMINISTRATIVE LAW JUDGE: Does any other 

party have questions for this witness?" 

(No response) 

THE ADMINISTRATIVE LAW JtJDOE: Mr. Hall? 

HR. HALL: Your Honor, I don't know that I 

have any redirect at this time. Perhaps i t would be 

appropriate to stop for lunch and I f X do, we w i l l go forward 

afterwards. 

THE ADMINISTRATIVE LAW JUDGE: Will 

Mr. Waddington be available? 

MR. HALL: Mr. Waddington w i l l be available 

at 1:00 o'clock. 

THE ADMINISTRATIVE LAW JUDGE: Let's take a 

recess u n t i l 1:00 o^loeJc. 

(Whereupon at 11:'47 a.m- the hearing recessed 

to reconvene at 1:00 o'clock the same day.}. 

(Transcript continues on no^t page) 
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611a 
PREPARED TESTIMONY 

OF 
EMIL KASUM 

Q. Please sta t e your name and business address f o r the record. 

A. Emil Kasum, 2301 Market Street, Philadelphia, Pennsylvania. 

Q. Please s t a t e your employer, present p o s i t i o n , and how long 

you have held t h a t p o s i t i o n . 

A. I am employed by the Philadelphia E l e c t r i c Company as the 

Chief System Planning Engineer, System Planning D i v i s i o n , 

Engineering and Research Department. I have held t h i s p o s i t i o n 

since March 1, 1971. 

Q. Please describe your educational and pr o f e s s i o n a l background. 

A. I received a Bachelor of Science degree i n E l e c t r i c a l Engineering 

from the U n i v e r s i t y of Wisconsin i n 1948 and a Master of Science 

degree i n E l e c t r i c a l Engineering from the U n i v e r s i t y of Pennsyl­

vania i n 1955. I am a r e g i s t e r e d p r o f e s s i o n a l engineer i n 

the Commonwealth of Pennsylvania. 

I am a senior member of the I n s t i t u t e of E l e c t r i c a l and 

Ele c t r o n i c Engineers, a member of the Committee on Power 

System Planning and Dispatching of the US/USSR Technology and 

. Engineering Program, a member of the System Planning Committee 

of the Edison E l e c t r i c I n s t i t u t e and Chairman of i t s Generation 

Subcommittee. I am also a member of the E l e c t r i c Industry 

Technical Committee to aid and advise DOE on the Power System 
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R e l i a b i l i t y Study mandated by PURPA, and a member of the 

National Power Grid Study Task Force' of the National E l e c t r i c 

R e l i a b i l i t y Council. My past a f f i l i a t i o n s include member and 

past chairman of the Planning and Engineering Committee of PJM, 

and member and past chairman of the Area Coordination Committee 

of the M i d ^ A t l a n t i c Area Council. 

Q. What i s your experience i n system planning f o r e l e c t r i c a l 

u t i l i t i e s ? 

A. During the 29 years i n which I have been employed i n PECO's 

System Planning D i v i s i o n , I have p a r t i c i p a t e d i n a l l phases of 

system planning a c t i v i t i e s and held, at d i f f e r e n t times, a l l 

supervisory p o s i t i o n s i n the D i v i s i o n . Among the a c t i v i t i e s 

i n which I have p a r t i c i p a t e d are peak demand f o r e c a s t i n g , use 

of p r o b a b i l i t y analysis' to determine generation reserves, t i m i n g , 

l o c a t i o n , type and s i z i n g of new e l e c t r i c f a c i l i t i e s , prepara­

t i o n of c a p i t a l budget forecasts and economic evaluation of 

a l t e r n a t i v e f a c i l i t i e s . Under my supervision, PECO developed 

a system planning package of d i g i t a l computer programs which 

are now used by other u t i l i t i e s world-wide. As a representative 

of PECO i n PJM planning a c i t i v i t i e s , I p a r t i c i p a t e d i n such 

landmark a c t i v i t i e s as the Keystone-Conemaugh j o i n t l y owned mine 

mouth generating plants and the development of a 600 mile 

g r i d of 500 kv transmission l i n e s t h a t has g r e a t l y enhanced 

the r e l i a b i l i t y of e l e c t r i c service i n Pennsylvania and the 

PJM area. 

-2-



613a 

Q. Have you reviewed the testimony of Dr. -Shakow? 

A. Yes. 

Q. Please summarize your major f i n d i n g s on Dr. Shakow's testimony. 

A. 1. The E l e c t r i c a l Systems Generation Expansion model (ESGEM) 

t h a t Dr. Shakow used i n h i s analysis i s s i m p l i s t i c and 

inappro p r i a t e f o r d i f f e r e n t i a t i n g the t r u e d o l l a r cost 

between a l t e r n a t e generation planning schemes. I t also 

has an inherent bias against base load generation. 

2. The Loss-of-Load-Probability (LOLP) indices c a l c u l a t e d 

by Dr. Shakow p e r t a i n to much lower l e v e l s of system 

r e l i a b i l i t y . t h a n are c u r r e n t l y employed by PECO and the 

i n d u s t r y . 

3. Dr. Shakow's assumed data has many inaccuracies t h a t would 

lead to erroneous conclusions i r r e s p e c t i v e of the methodolo­

gies used. 

4. Because of the d e f i c i e n c i e s i n his methodology and data 

the major conclusions reached by Dr. Shakow are i n e r r o r . 

S p e c i f i c a l l y we believe and can i l l u s t r a t e t h a t the PECO 

generation expansion program w i l l have a lower net cost, 

to the consumer than Dr. Shakor's "optimum" generation 

expansion plan f o r PECO. 

Q. Why do you believe t h a t ESGEM methodology i s inappropriate 

f o r measuring cost d i f f e r e n t i a l s between a l t e r n a t e plans? 

-3-
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A. The Optimal Generation Expansion Planning p o r t i o n of the 

ESGEM Model i s a misapplication of an outdated, s i m p l i s t i c 

approach. The techniques used are s i m i l a r to those developed 

by PECO 18 years ago. This s i m p l i s t i c approach should only 

be used f o r the purposes of q u i c k l y screening a v a r i e t y of 

generating a l t e r n a t i v e s . The optimum choice among a few 

selected a l t e r n a t i v e s should only be determined through a 

more rigorous analysis, such as t h a t done by PECO. 

PECO calculates annual production costs w i t h a sophisti c a t e d 

computer program which performs c a l c u l a t i o n s f o r the PECO 

and PJM Interconnection simultaneously. Purchases and sales 

by PECO w i t h the PJM Interconnection are c o r r e c t l y represented 

by considering the load l e v e l s , machine a v a i l a b i l i t i e s , machines-

on-line and operating costs f o r both the PECO and the remaining 

systems on a b i h o u r l y basis. This approach has been previously 

reviewed by the PUC. The ESGEM uses an annual load duration 

curve which completely misrepresents the economics (e.g. i t 

ignores s t a r t - u p costs) of dispatching u n i t s f o r the d a i l y 

load cycle. I t also uses a si n g l e machine-to represent the 

economic generation i n the complex PJM Interconnection w i t h ­

out any regard to i t s own load cycle. This feature d i s t o r t s 

the energy bought and sold by PECO and the cost of such energy. 

This i s an important discrepancy as the interchange cost i s 

over 20% of the costs i n Dr. Shakow's optimum plan. 

-4-
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Q. Do the procedures used by Dr. Shakow contain bias against 

base load generation? 

A. Yes. There are several reasons. 

Dr. Shakow does not c o r r e c t l y model the PECO Muddy Run 

880 mw pumped storage plant's pumping load and r e s u l t a n t 

generation cost. This p l a n t allows PECO to take advantage 

of a v a i l a b l e low cost base load generation a t l i g h t load 

f o r use as pumping energy. The production cost program used 

by PECO c o r r e c t l y costs the Muddy Run generation based on the 

pumping cost. The ESGEM program completely ignores pumping 

load. I t assumes the r e s u l t a n t generation cost i s zero, 

rather than being a f u n c t i o n o f the load and generation mix 

w i t h i n both PECO and PJM. More im p o r t a n t l y , ESGEM f a i l s t o 

recognize the a d d i t i o n a l economic use on the PECO system f o r 

base load p l a n t t o provide t h i s pumping energy. 

Another s i g n i f i c a n t e r r o r i n the ESGEM approach i s Dr. 

Shakow's r e l i a n c e upon but three y e a r l y c a l c u l a t i o n s (1981, 

1987, 1992) which are then i n t e r p o l a t e d . t o the remaining years 

of h i s 1980-1992 analysis period t o obt a i n a t o t a l period 

" s o c i a l cost." Generation mixes which are optimal f o r i n d i v i d u a l 

years, do not generally y i e l d an optimal expansion plan f o r 

a period of years. Moreover, the j u d i c i o u s decision t o i n s t a l l 

a p a r t i c u l a r type of generating u n i t i n a p a r t i c u l a r year 

must consider the economic impact of the decision over the 

e n t i r e l i f e t i m e of the p l a n t , not j u s t the i n i t i a l f i f t e e n 

years analyzed by Dr. Shakow. Considering two a l t e r n a t i v e 

-5-
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u n i t additions one may be optimal f o r the i n i t i a l years of 

service, while the other i s optimal f o r the remaining years 

of service. The o v e r a l l optimal choice must be based on the 

sum of the present worth of annual cost d i f f e r e n t i a l s (between 

competing a l t e r n a t i v e s ) over the l i f e t i m e of the a l t e r n a t i v e s . 

Q. Does the ESGEM model properly c a l c u l a t e system r e l i a b i l i t y 

l evels? 

A. No. The ESGEM Model uses a rather s i m p l i s t i c method to evaluate 

system r e l i a b i l i t y . I t uses a Monte Carlo simulation technique 

i n which the accuracy of i t s r e s u l t s depends on the number of 

random samples" taken. I n con t r a s t , PECO uses an exact a n a l y t i c a l 

technique (LOLP) which has no inherent sampling e r r o r . 

There i s i n d i c a t i o n t h a t the 25 samples taken i n the ESGEM 

Model i s i n s u f f i c i e n t . Sheets 16 and 18 of E x h i b i t DS-C show 

t h a t (given the ESRG construction program, ESRG demand f o r e ­

cast and; ESRG low cost and f u l l p l a n t estimates) when the 1987 

reserve margin i s increased from 22% to 30% the incidence of 

voltage reductions increases from 0.2 to 2.3 hours per year. 

This t e n f o l d change i s obviously i n the wrong d i r e c t i o n (system 

r e l i a b i l i t y should not decrease as reserves increase) and can 

only be due to an inadequate number of samples. 

Perhaps the greatest s i m p l i f i c a t i o n i n the ESGEM Models 

r e l i a b i l i t y evaluation i s the assumption t h a t PECO's r e l i a b i l i t y 

can be evaluated v i a a si n g l e area analysis, i . e . without 

-6-
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d e t a i l e d modeling of the PJM system. Dr. Shakow has assumed 

tha t PECO's b e n e f i t s of being a member of the PJM Int e r c o n ­

nection can adequately be modeled by two dummy generating 

u n i t s ; a 913 mw u n i t w i t h a 90% a v a i l a b i l i t y , and a 500 mw 

u n i t w i t h a 50% a v a i l a b i l i t y . These values are a r b i t r a r y . 

The 913 mw u n i t i s developed by assuming t h a t our net import 

of energy from PJM w i l l come from u n i t s w i t h 50% capacity 

f a c t o r s . Dr. Shakow has neglected to consider the f a c t t h a t 

the vast m a j o r i t y of PECO imports occur during non-peak hours. 

This a f f e c t s both the costs of t h i s energy and i t s a v a i l a b i l i t y 

t o meet peak loads. I t i s i n c o r r e c t t o assume, as does Dr. 

Shakow, t h a t the u n i t s from which we purchase energy w i l l be 

av a i l a b l e f o r use i n times of capacity shortages which occur 

predominantly during peak hours. I n contrast PECO models a l l 

the generators i n the PJM Interconnection i n i t s c a l c u l a t i o n 

of reserve requirements. 

Dr. Shakow i n c o r r e c t l y assumes t h a t PECO's b e n e f i t s from 

interconnections should remain constant a t an average a v a i l a b l e 

capacity of 1072 mw (913 x .9 + 500 x .5) regardless of PECO's 

l e v e l o f i n s t a l l e d reserves. I t i s obviously i n c o r r e c t t o 

presume t h a t as PECO drops i t s i n s t a l l e d reserve t o a 14% 

l e v e l t h a t the remaining interconnection members would pro­

vide the same support as they do a t the e x i s t i n g 35% i n t e r c o n ­

nection reserve margin. Each company i n an interconnection 
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cannot i n d i v i d u a l l y be analyzed to prove i t s reserve l e v e l s 

should be lowered while presuming the remaining companies 

are maintaining t h e i r reserve le v e l s and t h e i r emergency 

support to t h a t company. The proper assumption would be to 

lower the interconnection's percent reserve along w i t h t h a t of 

the analyzed company. 

Q. Please explain why Dr. Shakow's ca l c u l a t e d r e l i a b i l i t y indices 

are not equivalent to the i n d u s t r i a l standard. 

A. 1. Dr. Shakow calculates the hours t h a t load curtailment 

occur and t r a n s l a t e s them i n t o a loss-of-load p r o b a b i l i t y 

(LOLP) index by assuming t h a t 24 hours of curtailment 

equate to one day of cur t a i l m e n t . A c t u a l l y 24 hours of 

curtailment equate to a number of days i n which c u r t a i l ­

ment durations of 1 hour and higher have occurred. The 

accepted d e f i n i t i o n of LOLP r e f e r s t o days per year i n 

which curtailment has occurred without regard t o the length 

of time w i t h i n those days t h a t the cu r t a i l m e n t occurred. 

I f we assume, f o r an example, t h a t the average duration of 

load curtailment during a day was four hours, then Dr. 

Shakow's ca l c u l a t e d r e l i a b i l i t y l e v e l s would be overstated 

about s i x time those of the t r a d i t i o n a l index used by 

the e l e c t r i c u t i l i t y i n d u s t r y . Or put another way. Dr. 

Shakow's r e l i a b i l i t y index i s poorer by a f a c t o r o f 6. 
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2. The ESGEM model assumes t h a t when a capacity d e f i c i e n c y 

occurs, load w i l l only be c u r t a i l e d to reduce the load to 

exact l y equal the c u r r e n t l y a v a i l a b l e capacity. This 

means the system would be operating w i t h no spinning reserve 

and would be vulnerable, i n the event of the sudden outage 

of a major generating u n i t or transmission f a c i l i t y , to 

cascading system-wide i n t e r r u p t i o n s . Table EK-1 i l l u s ­

t r a t e s t h a t using the ESRG low cost estimates, the a d d i t i o n a l 

costs o f such system-wide i n t e r r u p t i o n s change the optimum 

reserve l e v e l s (as defined by ESRG) from a range of 14% 

to 22% to a range of 22% to 30%. PECO's ca l c u l a t e d 

reserve requirements are contained w i t h i n t h i s i n t e r v a l . 

The d e p l e t i o n of spinning reserve i s contrary t o acceptable 

operating procedures where voltage reductions w i l l be taken 

to maintain spinning reserves. I n c o n t r a s t , PECO i n i t s 

planning c o r r e c t l y assumes t h a t voltage reductions w i l l 

be taken to maintain spinning reserve. A d d i t i o n a l load 

w i l l be shed to maintain spinning reserve should the 

capacity d e f i c i t . i n c r e a s e . 
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TABLE EK-1 

Unaccounted f o r Costs o f Ad d i t i o n a l Blackouts caused by 
the Depletion of Soinning Reserve (*) 

Reserve 
Margin 1981 1987 1992 

(I O 6 

$) UO 6 5) (IO 6 $) 

6% ESRG Cost 601.4 596.6 566.8 
A d d i t i o n a l Blackout Cost +30.2 +37.4 +29.8 
Adjusted Cost 631.6 634.0 b96.6 

14% ESRG Cost 595.1 (**) 588.6 542.9 (**) 
Ad d i t i o n a l Blackout Cost + 7.4 + 9.7 + 13.3 
Adjusted Cost 602.5 598.3 556.2 

22% ESBG Cost 598.5 577.7 (**) 547.8 
A d d i t i o n a l Blackout Cost + 0.8 + 0.7 + 0.6 
Adjusted Cost 599.3 578.4 (**+ ) 548.4 

s 30% ESRG Cost 597.9 578.9 550.9 
A d d i t i o n a l Blackout Cost + 0.1 + 1.0 + 0.0 
Adjusted Cost 598.0 (***) 579.9 550.9 (***) 

(*) Based on the ESRG demand, ESRG low cost. ESRG cons t r u c t i o n plan case. 

{**) Cptimum reserve l e v e l w i t h ESRG costs. 

(***) Optimum reserve level with adjusted costs. 
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, 3. Several assumptions are i m p l i c i t i n the ESGEM models 621a 

representation of " s o f t " and "hard" c u r t a i l m e n t : 

a. The f i r s t i s t h a t these various emergency procedures 

w i l l be implemented f o r only the d u r a t i o n required. 

This i s not a sound assumption. To accomplish t h i s 

i n the " r e a l world" would req u i r e p e r f e c t forecast 

c a p a b i l i t y and zero implementation time. Also, i t 

assumes t h a t the magnitude of cu r t a i l m e n t can be va r i e d 

i n order to exactly f o l l o w the required magnitude of 

curt a i l m e n t . This assumption -cannot be followed i n 

a c t u a l p r a c t i c e and w i l l lead to underestimating a c t u a l 

c u r t a i l m e n t . 

b. Another assumption i s t h a t the magnitude of cur t a i l m e n t 

c a p a b i l i t y i s i n e l a s t i c w i t h regard to the frequency of 

i t s use. This i s an u n r e a l i s t i c assumption. The pu b l i c 

response t o voluntary load c u r t a i l m e n t appeals diminishes 

as the number of appeals per year increase. Frequent 

use of voltage reductions can also r e s u l t i n businesses 

and others i n s t a l l i n g equipment to n u l l i f y t h e i r e f f e c t . 

0. Are Dr. Shakow's concepts f o r system r e l i a b i l i t y consistent w i t h 

u t i l i t y practice? 

A. No. Dr. Shakow states t h a t the major focus i n the ESGEM model 

i s on economic rather than t e c h n i c a l r e l i a b i l i t y . 

PECO along w i t h other PJM companie's and most companies 

nationwide plans i t s system to meet a f i x e d r e l i a b i l i t y c r i t e r i o n -

load demand should not exceed a v a i l a b l e generating capacity 
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no more than an average of one day every ten years. The key 

word here i s PLAN. The planner r e a l i z e s t h a t unforeseeable 

events {such as v a r i a t i o n s i n load growth, o i l embargos, coal 

s t r i k e s , construction delays) may occur which w i l l r e s u l t i n 

operating r e l i a b i l i t i e s considerably lower or higher than the 

planning standard. 

PECO i s at present bound by the PJM co n t r a c t , which has been 

accepted by FERC, t o have reserves to meet a reserve requirement 

based on the one day i n ten year LOLP or pay s u b s t a n t i a l p e n a l t i e s 

PECO cannot a r b i t r a r i l y move u n i l a t e r a l l y t o plan i t s capacity 

on an a l t e r n a t i v e basis. 

The concept of r e l i a b i l i t y applied t o e l e c t r i c power systems 

i s undergoing a constant evolutionary change. The US Department 

of Energy c u r r e n t l y funds a research program t h a t i s attempting 

to define and improve present r e l i a b i l i t y measures. DOE i s 

spending about two m i l l i o n d o l l a r s over three years on t h i s 

e f f o r t . Philadelphia E l e c t r i c Company i n conjunction w i t h 

Econ, Inc. of Princeton, NJ has one of the f i v e contracts t o 

work on t h i s p r o j e c t . 

In the absence of a demonstrably b e t t e r standard, i t i s my 

opinion t h a t u t i l i t i e s should continue to use the t r a d i t i o n a l 

LOLP Standard. Upon completion of the DOE and other presently 

ongoing research p r o j e c t s and depending upon the r e s u l t s of those 

analyses, i t may be appropriate to consider an a l t e r n a t i v e 

standard. Indeed, the congressional r e p o r t , "Are The E l e c t r i c 

U t i l i t i e s Gold Plated," c i t e d by.Dr. Shakow and other witnesses 
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on capacity requirements, s t a t e s : "The s u i t a b l e r e l i a b i l i t y 

l e v e l , under the economic view as opposed t o the engineering view, 

depends on the r e l a t i v e costs and b e n e f i t s . These are d i f f i c u l t 

to assess, but several studies have been published. A l l i n d i c a t e 

the 1 dav 10 year r e l i a b i l i t y c r i t e r i o n i s too h i g h , but none 

evaluate the use of reserves as a b u f f e r against u n c e r t a i n t y . 

These studies also have other d i s a b i l i t i e s v/hich make the 

r e s u l t s d i f f i c u l t t o accept. As a consequence, the current 

r e l i a b i l i t y c r i t e r i o n should be accepted u n t i l such time as a 

more d e f i n i t i v e methodology evolves." 

Q. Are there any f u r t h e r discrepancies i n the methods used by Dr. 

Shakow to c a l c u l a t e h i s optimum plan? 

A. Dr. Shakow's optimum plan has e x i s t i n g PECO u n i t s moving i n t o 

and out of his cost c a l c u l a t i o n as he needs them. For example, 

he has one Southwark 178 mw u n i t i n service i n 1981, none i n 

1987 and two unites i n 1992. Units cannot be mothballed and 

r e i n s t a l l e d w ithout considerable expenditures which would be 

comparable to f i x e d O&M costs. Such costs have apparently not 

been considered i n ESGEM. 

Dr. Shakow's optimum plan keeps o l d u n i t s i n service past 

t h e i r estimated l i f e expectency, and f u r t h e r at unreasonably 

high capacity f a c t o r s . Eight u n i t s , t o t a l l i n g 1521 mw, are 

beyond t h e i r planned retirement dates by 1992 and yet are 

included i n Dr. Shakow's "Optimum" mix (see E x h i b i t DS-C 

sheet 20}. One of these u n i t s , Richmond Mo. 9, w i l l be seven 
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624a years past i t s planned retirement date by 1992 . Yet the t e s t i ­

mony predicts t h i s u n i t w i l l have a capacity f a c t o r of 63%. 

S i m i l a r l y , Delaware u n i t s 7 and 8 show capacity f a c t o r s of 75.1% 

and 81.2% r e s p e c t i v e l y , even though they w i l l be four years 

beyond t h e i r planned retirement dates. Although i n the past, u n i t s 

have been kept i n service past 40 years, at reduced capacity 

f a c t o r s , they usually have been small, low pressure and low 

temperature u n i t s which operated very few hours. I t i s 

expected t h a t s i m i l a r r e t e n t i o n w i l l not be f e a s i b l e f o r the 

l a r g e r , higher pressure and higher temperature u n i t s without 

extensive c a p i t a l improvements f o r these u n i t s . Dr. Shakow 

does not consider the costs of such improvements i n h i s 

analysis. 

Q. Dr. Shakow i n h i s prepared testimony states t h a t a 14 t o 22% 

reserve l e v e l i s optimum f o r PECO. Do you" consider t h a t l e v e l 

consistent w i t h his other testimony? 

A. No. Under cross-examination. Dr. Shakow stated t h a t the o v e r a l l 

optimum reserve l e v e l i s determined by c a l c u l a t i n g the i n t e r — • 

polated 1981-1992 cumulative t o t a l cost f o r each of the four 

reserve l e v e l s . The optimum reserve l e v e l i s presumably the one 

wit h the lowest cumulative t o t a l costs. 

We have calculated 1981-1992 cumulative t o t a l costs using 

Dr. Shakow's r e s u l t s w i t h two a l t e r n a t i v e i n t e r p o l a t i o n methods --

piece-wise l i n e a r and quadratic. The r e s u l t s , shown i n Table 

EK-2, i n d i c a t e t h a t , f o r both i n t e r p o l a t i o n methods, the 22% 

reserve margin has the lowest t o t a l cost and 30% has the next 
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l o w e s t . Presumably t he optimum r e s e r v e margin r e s i d e s somewhere 

i n t h e 22% t o 30% range. 

TABLE EK-2 

1981-1992 I n t e r p o l a t e d Cumulative T o t a l Costs by 
Reserve Margin Level (*) 

Real 1979 Cost 
Piece^/ ise 

Reserve Linear Quadratic 
Margin Method Method 

(%) (106 $> (106 5 ) 

6 7,086.6 7,112.0 

14 6,948.8 6,989.1 

22 6,915.5 6,928.1 

30 6,929.3 6,941.5 

(*) For the ESRG demand, ESRG—lew c o s t , 
ESRG Const ruc t ion Plan Case 
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Q. Do the formulas used by Dr. Shakow c o r r e c t l y c a l c u l a t e the 

c a p i t a l costs of coal and nuclear units? 

A. No. Dr. Shakow's equations based on regression analysis of 

the h i s t o r i c a l costs of a l i m i t e d s e l e c t i o n of e x i s t i n g u n i t s 

are not appropriate f o r forecasting f u t u r e power p l a n t costs. 

The defects i n such equations are basic^ For example, our 

analysis shows t h a t the 0.303 constant i n the coal cost equa­

t i o n (pp. 44 l i n e 20 Dr. Shakow's testimony) has a 90% 

confidence i n t e r v a l ; i . e . under standard s t a t i s t i c a l techniques, 

the c o r r e c t value f o r t h i s constant could range from 0.01685 

to 5.448 and s t i l l accurately describe the underlying p l a n t 

cost data. Accordingly, coal p l a n t costs as predicted by the 

equation could vary by the order of 10 or more and s t i l l be 

representative of t h a t data. 

Dr. Shakow's equations are too s u p e r f i c i a l t o estimate 

accurate f u t u r e costs and have a strong bias f o r underestimating 

the cost of coal plants r e l a t i v e to nuclear p l a n t s . Dr. Shakow's 

use of regression equations and h i s own procedures f o r a r r i v i n g 

at a c tual c a p i t a l costs has produced cost estimates which are 

much higher than NRC and architecture-engineer estimates. His 

costs are also extremely p r e j u d i c i a l t o nuclear u n i t s . Table 

EK-3 compares Dr. Shakow's actual cost estimates w i t h those 

from architect-engineers. His c a p i t a l cost estimates f o r 

nuclear are t r i p l e those of the average costs from these other 
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sources. His nuclear u n i t costs are also 2.48 to 2.60 times 

coal u n i t costs compared to an average of 1.3 from the other 

sources. 

An example o f the s u p e r f i c i a l i t y of the regression equa­

t i o n s i s t h a t there i s no r e c o g n i t i o n of economy of scale i n 

u n i t c o n s t r u c t i o n . This has l e d to Dr. Shakow's u n l i k e l y 

r e s u l t s of having the $/kw cost of u n i t s decrease as the 

u n i t size decreases. Figure EK-1 compares Dr. Shakow.'s r e l a t i v e 

actual cost by size w i t h other estimates. Dr. Shakow's 

actual cost i n $/kw f o r 300 mw u n i t s i s appreciably lower 

than 1000 mw u n i t s while the other sources show t h a t such 

u n i t s would cost about f i f t y percent more. 

An example of the equations' p r e j u d i c e toward nuclear u n i t s 

i s the i n c l u s i o n of a f a c t o r f o r "including cooling" towers ,in 

the regression equation f o r nuclear u n i t costs but not i n h i s 

equation f o r coal u n i t costs. Cooling towers are required 

f o r new coal p l a n t f a c i l i t i e s also. 
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ECONCMIC CCMPARISONS 
IAPGE CCAL UNIT VS. LAcCE NUCLEAR UNITS 

1990 SERVICE DATE 

r R a t i o o f 
Nuc lea r t o 

A c t u a l c a p i t a l Cost S/kw Coal Costs 
Source 

Donald M. Shakow 

NRC(C) 

W e s t i h cus e (D) 

B e c h t e l 

Efcasco 

Sargent & Lundy 

Stone & Webster 

UE&C 

Average (does n o t i n c l u d e Shakcw) 

L i m e r i c k (E) 

Donald M. Shakcw 

PECO 

Coal 

2032-2367(A) 

1047 

1183 

1367 

1165 

1509 

1413 

1280 

Nuc lea r 

5030-6152(B) 2.48-2.6C 

1320 

1482 

1780 

1777 

1937 

1679 

1663 

1994-2322 

1478 

1.26 

1.25 

1.30 

1.53 

1.28 

1.19 

1.30 

(A) 1-1000 Mw u n i t 1988 S.D. 

(3) 1-1200 mw u n i t 

(C) Coal and i j u c l e a r : A comparison o f c o s t o f Genera t ing Baseload E l e c t r i c i t y 
by Region , NRC, December 1978, p . 2 5 , M i d d l e A t l a n t i c Reg ion . 

(D) Nuclear and Coal Power Genera t ion Economics, Wes t inghouse , 6 /79 , p . 2 and 4-

(E) • 2-1055 MW u n i t s , 1985-87 S .D. 
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FIGU113 EK-1 

ECONOMY OF SCALE FOR POWER PLANTS 

629a 
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References: 1. John H. Crowley, Power Plant Cost Estimates Pat to the Test, 
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2. D. Shakow, Testimony before the PA PUC, Nov. 13, 1979, 
E x h i b i t A, Tables E - l , E-2, E-3, Columns 2 and 3, Adjusted 
t o Common Year Using Dr- Shakcw's I n f l a t i o n Pates. 
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O. Have you compared the Limerick costs as estimated by Dr. Shakow 

wi t h Philadelphia E l e c t r i c Company's estimated costs f o r Limerick? 

A. Yes. PECO's Limerick costs estimate i s based on a c a r e f u l p l a n t 

s p e c i f i c analysis of a n t i c i p a t e d labor, major m a t e r i a l and other 

component costs. 

Q. Have you found any errors i n his c a l c u l a t i o n s ? 

A. Yes. There are two major e r r o r s which i n f l a t e h i s costs. The 

f i r s t i s his a p p l i c a t i o n of the allowance f o r funds under con­

s t r u c t i o n (AFUDC) to the f i r s t Limerick u n i t a f t e r i t goes i n t o 

» service. The accounting method t h a t i s accepted by the PUC 

stops AFUDC on p l a n t under c o n s t r u c t i o n at the time i t i s put 

i n service. I n a two u n i t s t a t i o n , such as Limerick, the costs 

associated w i t h Unit #1 do not accrue AFUDC a f t e r t h e , u n i t i s 

put i n service (known as commercial o p e r a t i o n ) . 

..Dr. Shakow's c a l c u l a t i o n s use a 12/31/37 i n service date f o r 

both u n i t s . The present o f f i c i a l projected i n service f o r the 

Limerick u n i t s are dates A p r i l 1, 1985 and A p r i l 1, 1987. Be­

cause Dr. Shakor does not separate the costs by u n i t and account 

fo r a 4/1 service date, his estimated AFUDC charges are $654 

m i l l i o n .in excess of .the proper l e v e l (See Table EK-4). 

The second i s i n the AFUDC rates t h a t he uses i n 1979 and 

1980. Dr. Shakow's AFUDC rat e estimates f o r 1979 and 1980 have 

a d i s c o n t i n u i t y , jumping from 7.2% i n 1978 t o 11.2% i n 1979, and 

10.5% i n 1980. This i s a mathematical i m p o s s i b i l i t y under the 

PUC mandated method of PFUDC rat e computation due to the large 
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amount o f embedded c o s t s c o n t a i n e d i n t h e c o m p u t a t i o n . PECO's 631a 

AFUDC r a t e s are c a l c u l a t e d on an embedded c o s t b a s i s f o r r e v i e w 

by the PUC. On such a b a s i s t hey a re n o t i n f l u e n c e d by v a r i a t i o n s 

i n i n f l a t i o n r a t e s excep t as a d d i t i o n a l s e c u r i t i e s a re i s s u e d . 

Changing t h e 1979 and 1980 AFUDC r a t e i n t h e ESRG-LOW c a l c u ­

l a t i o n t o 7.5%, 1979 , s a c t u a l l e v e l , and l e a v i n g t h e r e m a i n i n g 

years a t 9.5%, an i n t e r e s t s av ings o f $156 m i l l i o n r e s u l t s . (See 

Tab le EK-5) 

Summary of cost d i f f e r e n t i a l s between PECO estimate and ESRG-LOW estimate. 

D i f f e r e n t i a l 
Reason (Mill ions) Reference 

D i r e c t c a p i t a l cos t s $146 
AFUDC c a l c u l a t i o n e r r o r s 654 EK-4 
AFUDC r a t e c a l c u l a t i o n 156 EK-5 

e r r o r s $956 

After'.correcting these e r r o r s , Dr. Shakow's t o t a l Limerick: 

investment costs are reduced to $3,251 b i l l i o n . This compares 

to his o r i g i n a l estimate of $4.20.7 b i l l i o n , and the p l a n t 1 s 

expected cost of approximately $3,118 b i l l i o n . 

Q. Are there any inconsistencies i n Dr. Shakow's c a l c u l a t i o n s of 

Limerick costs? 

A. Yes. The cost estimate of $1002/kw f o r Limerick as stated 

on l i n e s 14 through 26 on Page 49 by Dr. Shakow i s based on the 

regression equation. 

On l i n e 21, Page 49, Dr. Shakow states t h a t the cost 

assumptions include the f a c t o r f o r common s i t i n g ; y e t on l i n e 

27, Page 49 Dr. Shakow- says t h a t the cost economies f o r common 

s i t e are not included. To t r y to determine which statement i s 

corre c t the costs were ca l c u l a t e d us ing the regression equation. 
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(See Table EK-6). Without common s i t e economies the cost works 

out to be $1044/kw, w i t h i t the cost i s $950/kw. Neither f i g u r e 

agrees w i t h the $1002/kw ( l i n e 26 Page 49). Had Dr. Shakow 

employed the ?950/kw value, as implied i n h i s cross-examination, 

his estimated Limerick cost would be reduced by about $200 

m i l l i o n . 
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TABLE EK-4 

C a l c u l a t i o n of AFUDC Using Actual Limerick Service Dates 
633a 

AFUDC c a l c u l a t i o n s using s p l i t service date of 4/1/85 and 4/1/87 instead of 

12/31/87(1) f o r both u n i t s . Because of the as s o c i a t i v e property, a l l costs were 

l e f t i n Shakow's format of $/kw without a f f e c t i n g the accuracy of c a l c u l a t i o n s . 

Assumptions: Shakow costs and AFUDC ra t e 

$1416.31/kw - spent p r i o r t o 1985 - s p l i t $850/kw Unit #1, S567/kw Unit #2 

Total' Exoenditures 

1985 

1986 

1987 

Unit a i 

P r i o r $850/kcw 
Current 40_ 
To t a l 890 

21 
911 T o t a l 

Unit #2 

$567/kw 
27 

594 
55 

649 

Prior $649/kw 
Current 32.5 
T o t a l 681.5 
AFUDC 63.2 
Tot a l 744.7 

p r i o r $744.7 
Current 12.9 
Total 757.6 
AFUDC 18 
Tot a l 77.5% 

AFUDC AFUDC Expenditures 
Fate u n i t #1 Unit #2 

9.5% 

9.5% 

9.5% 

$80.8/kw 
1.9 

$53.9Aw 
1.3 

82.7 55.2 
4(4/1/85 SD) (2) 

21 

$61.7/kw 
1.5 

63.2 

$70.7 
.6 

1985 
T o t a l -76 

1986 
Tot a l =63 

1987 
Tot a l =18 

71.3 
~ 4 (4/1/87 SD) (2) 
18 

(1) The AFUDC c a l c u l a t i o n s i f done c o r r e c t l y by ESRG i n d i c a t e a 12/31 service date; 
however, t h i s i s not in d i c a t e d i n the t e x t . 

(2) E f f e c t of 4/1 service date. 

Comoarison o f AFUDC Costs 

Shakow(from Table E-4) PEffrom above) 

5138/kw 
156 
173 
467 

^157(PE) 
310 

$76/kw 
63 
18 

157 

Convert t o m i l l i o n s of d o l l a r s 

x 2.11 
654 m i l l i o n 
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TABLE EK-5 

A d d i t i o n a l AFUDC Costs Due t o 
Inconsistent AFUDC Rates 

Changing 1979 AFUDC ra t e t o 7.5% (PE) from 11.2 (Shakow-Low) 

5474.72/kw* x .075 + S55.ll/kw* x .075/2 = $ 37.67/kw 
-56.26 Shakow-Ldw AFUDC 
18.59 

xl.105 1980 i n t . + addl.from 1979 
xl . 0 9 5 7 * * 1981 t h r u 1987 
38.77 

x 2.11 x 10 6 kw 
$ 81.8 m i l l i o n higher than PE 

Changing 1980 AFUDC r a t e t o 7.5% (PE) from 10.5 (Shakow-Low) 

$586.09/kw* x .075 + $65.64/kw* x .075/2 = $ 46.42/kw 
-64.99 Shakow-Low AFUDC 
18.57 

x l . 0 9 5 7 * * 1981 through 1987 
35.05 

x 2.11 x 10 6 kw 
$74.0 m i l l i o n higher than PE 

TOTAL A d d i t i o n a l Cost 82" + 74 = $156 m i l l i o n 

* From E x h i b i t DS-E Sheets 4 and 5 

** AFUDC ra t e assumed by Dr. Shakow f o r 1985-87 
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TABLE EK-6 635a 

Limer ick ccst es t imate using Dr. Shakow's regress ion equat ion (Page 45) 

6.45 x 

( N C ) ' 5 7 5 x 

- . 2 0 8 (MW) x 

( A E ) " 1 - 0 2 x 

1.27 i f Northeast 

1.20 i f Tcwer 

.91 i f Canmon S i t e 

1.35 i f Dangling 

Data 

NC-78789 

MW=1055 

AE=38 

Yes 

Yes 

Yes 

NO 

In termedia te Results 
{5/Kw - 1979 Dol la r s ) 

6.46 

4223.8 

992.8 

685.1 

870.0 

1044.0 

950.0 
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Q. Do you have any comment concerning the f i n a n c i a l assumptions 

made by Dr Shakow i n his d i r e c t testimony? 

A. Yes. I n the f i n a n c i a l area there are major differences i n assump­

tion s regarding i n f l a t i o n , e scalation rates and discount r a t e s . 

Q. What are the differences concerning i n f l a t i o n assumptions be­

tween Dr. Shakow and PECO? 

A. Dr. Shakow's assumption on i n f l a t i o n i s apparently based on 

analysis of recent Consumer Price Indes (CPI) change. Changes 

i n the CPI are not an appropriate measure of i n f l a t i o n f o r 

purposes of a c a p i t a l cost study since t h a t index i s s e n s i t i v e 

to the prices of many consumer items such as food, housing, and 

c l o t h i n g whose ra t e of cost increase i s unrelated t o the 

c a p i t a l costs under an a l y s i s . For i t s measure of i n f l a t i o n , 

PECO uses the GNP Price Index (GNP d e f l a t o r ) which i s a much 

broader measure than the CPI and i s more app r o p r i a t e l y applied 

to the c a p i t a l costs here under consideration. From 1976 t o 

August 1979 the GNP Price Index has increased 6.8% per year 

which i s a rat e s i g n i f i c a n t l y lower than t h a t f o r the CPI. 

Q. Does the assumed r a t e of i n f l a t i o n make a d i f f e r e n c e i n view of 

Dr. Shakow's statement on Page 42, l i n e 25 t h a t "..the main 

r e s u l t s of my analysis are not very s e n s i t i v e t o the i n f l a t i o n 

r ate assumptions"? 

A. Although Dr. Shakow assumes a higher e s c a l a t i o n r a t e f o r c a p i t a l 

expenditures and a higher discount r a t e , h is f u e l cost esca­

l a t i o n rates (excluding n a t u r a l gas) are the same i n both the" 

PE and ESRG-LOW case. However, the .higher discount rates 
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assumed i n the ESRG-LOW case r e s u l t i n much lower f u e l costs 

when discounted back to 1979 d o l l a r s . For example, i n 1987 the 

discounted cost of nuclear, coal and o i l f u e l s i n the ESRG-LOW 

case would be only 83.3% of the respective f u e l costs i n the 

PECO case. Since f u e l costs i n the ESRG-LOW case are t y p i c a l l y 

almost h a l f of t o t a l costs, the use of higher discount rates 

r e s u l t s i n a s i g n i f i c a n t decrease i n t o t a l cost. For the 19 87, 

22% case t h i s i s a decrease of $55.3 m i l l i o n i n 1979 discounted 

d o l l a r s . 

Q. Please exp l a i n how the model i s not c o r r e c t i n i t s handling "of 

AFUDC. 

A. On Page 47 l i n e 16, Dr. Shakow states t h a t " i n t e r e s t during 

c o n s t r u c t i o n was assumed to be 2 percent above i n f l a t i o n i n the 

ESRG Low Case, and 1.5 percent above i n f l a t i o n i n 19 80 and 3.0 

percent above i n f l a t i o n t h e r e a f t e r i n the ESRG High Case." 

Ac t u a l l y PECO's i n t e r e s t during c o n s t r u c t i o n rates are c a l c u l a t e d 

on an embedded cost basis pursuant t o a PUC established method­

ology. Therefore the ESRG model overstates AFDC and i n c o r r e c t l y 

penalizes c a p i t a l i n t e n s i v e p r o j e c t s such as Limerick since the 

assumed rates are much higher than those allowed by the PUC. 

O. What are the d i f f e r e n c e s i n cost escalation? 

A. Dr. Shakow escalates the various costs a t the assumed i n f l a t i o n 

rate plus a r e a l cost increase ( i . e . a f t e r excluding the e f f e c t s 

of i n f l a t i o n ) which are a p p r o p r i a t e l y d i f f e r e n t f o r cer­

t a i n items. The d i f f e r e n c e i n those rates i s , however, strongly 

biased against nuclear power p l a n t c o n s t r u c t i o n . The 8.65% r e a l 
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638a C 0 £ t r a t e employed to escalate nuclear construction costs, 

, ( which i s derived from an unexplained a n a l y s i s , g r e a t l y exceed 

the 4% rat e assumed f o r coal p l a n t s . The r a t i o n a l e f o r t h i s 

d i f f e r e n c e i s not explained. 

Q. Do you agree w i t h Dr. Shakow's estimates f o r u n i t capacity 

factors? 

A. No, I do not. Dr. Shakow states t h a t the 70% capacity f a c t o r 

assumed by PECO f o r nuclear u n i t s i s "an insupportably o p t i m i s t i c 

assumption." To the contrary the PECO 2-1000 mw Peach Bottom 

BWR nuclear u n i t s had a 75% capacity f a c t o r i n 1978 and so 

fa r i n 1979 have an 80% capacity f a c t o r . The Limerick u n i t s 

are g e n e r i c a l l y s i m i l a r to the Peach Bottom u n i t s and w i t h 

the PECO operating expertise would be expected t o have s i m i l a r 

a v a i l a b i l i t y . We believe t h a t the 80% capacity f a c t o r Dr. 

Shakow uses f o r a 300 mw coal u n i t i s o p t i m i s t i c i n l i g h t of 

e x i s t i n g and expanding use of p o l l u t i o n c o n t r o l equipment which 

adversely e f f e c t s a v a i l a b i l i t y . 

Q. Do you agree w i t h Dr. Shakow's comparison of hi s cost r e s u l t s 

f o r the PECO generation expansion plan and h i s optimum plan? 

A. No. Aside from my objections on his methodology and data 

assumptions, Dr. Shakow i n the development of h i s optimum 

plan has disregarded the embedded costs f o r Limerick, which 

are c u r r e n t l y over a b i l l i o n d o l l a r s , by assuming t h a t they 

can be recovered e i t h e r as the r e s u l t of the u n i t ' s sale or 

through tax w r i t e - o f f s . At t h i s time such recovery i s not 

a r e a l i s t i c p o s s i b i l i t y . 

Further, .Dr. Shakow has included i n his s o c i a l cost analysis 

as a part of PECO's construction program a 600 mw coal p l a n t 

whose construction i s not i n f a c t planned. Accordingly, h i s 
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s o c i a l cost estimates f o r the PECO con s t r u c t i o n program 

are overstated. 

Dr. Shakow has i n c o r r e c t l y handled the c a p i t a l costs of 

Salem. No. 2 i n comparing t o t a l costs of the PECO and ESRG 

cases shown i n Table I . The c a p i t a l costs of Salem No. 2 

are included i n the PECO case, but not included i n the ESRG-LOW 

case. We recognize t h a t the treatment of embedded costs may 

vary from case to case i n modeling the decision making process. 

However, once the decision whether or not to include Salem 

No. 2 i n the generation mix has been made, i t s associated 

c a p i t a l costs must be included i n a l l cases i n which i t i s 

assumed to be i n the r a t e base. Thus t o t a l costs f o r the 

ESRG co n s t r u c t i o n plan cases, the t h i r d and f o u r t h cases 

shown i n Table I , should be increased to include these costs. 

The necessary adjustment ranges from an annual l e v e l of 

$17 m i l l i o n t o $53 m i l l i o n f o r the various years of the ESRG 

study period. 

Q. How does PE perform economic comparisons of a l t e r n a t i v e genera­

t i o n plans, and how do i t s methods d i f f e r from those of 

Dr. Shakow? 

A. We determine the annual revenue requirements (these are the 

actual costs to the customer) of each a l t e r n a t i v e over i t s 

l i f e , and then compare the present worth of annual revenue 

requirements to determine the plan which would r e s u l t i n the 
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minimum e f f e c t i v e customer cost over the p l a n t l i f e . For 

t h i s purpose the revenue requirements of c a p i t a l , system f u e l 

requirements, and system operation and maintenance are de­

termined. 

The annual revenue requirements of c a p i t a l are the sum of: 

1) The annual cost of money required t o construct the 

p r o j e c t . 

2) The annual depreciation cost required to recover 

the i n i t i a l investment. 

3) All.income taxes associated w i t h t h i s revenue i n c l u d i n g 

such e f f e c t s as investment tax c r e d i t . 

The r e s u l t i n g "carrying charge" when m u l t i p l i e d by the i n i t i a l 

c a p i t a l investment r e s u l t s i n the annual revenue requirements 

of c a p i t a l . 

Fixed operation and maintenance costs and f u e l and i n t e r ­

change costs are expense items and are added to the revenue 

requirements of c a p i t a l to obtain the t o t a l annual revenue 

requirement. 

Fuel and interchange costs are determined by means of a 

production cost d i g i t a l computer program. This program models 

every generator i n the PJM interconnection, i n c l u d i n g those of 

PECO, schedules maintenance and games forced outages on a PJM 

wide basis, f o r each year of the study period. The PE and 

PJM hourly loads are represented i n chronological order, and 
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generation i s dispatched, as on the ac t u a l interconnection, 

on a PJM economy basis, recognizing s t a r t u p costs, to supply 

the d a i l y peaks and hourly loads a t minimum cost. The program 

determines the annual cost f o r each year of the study period 

f o r each a l t e r n a t i v e plan, taking i n t o account an accurate 

determination of the e f f e c t of power imports and exports t o 

PECO. I n my opinion, t h i s approach i s far* more d e t a i l e d 

and accurate than t h a t of Dr. Shakow. 

Q. Have you made any cost comparisons of the PECO expansion plan 

and Dr. Shakow's coal u n i t expansion plan employing the above 

approach? 

A. Yes, we have made cost comparisons between the PECO generation 

expansion and Dr. Shakow's coal u n i t expansion plans. Such 

comparisons were the r e s u l t of yearly c a l c u l a t i o n s without 

i n t e r p o l a t i o n s , 

Table EK-7 compares Dr. Shakow's optimum plan w i t h the 

PECO expansion plan w i t h the u t i l i z a t i o n of Dr. Shakow's low 

energy forecast. The f i r s t four years properly show no 

di f f e r e n c e i n cost. Except f o r these years and 1985 and 1986 

the PECO plan i s more economic. The cumulative saving w i t h the 

PECO plan i n 1979 d o l l a r s i s $509,000,000. 

Table EK-8 compares a plan which adds 300 mw coal u n i t s 

as needed to maintain a 14% reserve w i t h the PECO expansion 

plan based on the PECO energy forecast. Here every year 
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The cumulative saving w i t h the PECO plan i n 1979 d o l l a r s i s 

$1,297,000,000. 

There was no attempt i n t h i s analysis t o penalize Dr. 

Shakow's plans f o r the u n r e l i a b i l i t y present w i t h h i s lower 

reserves. Using Dr. Shakow's energy forecast the approximate 

h a l f b i l l i o n d o l l a r d i f f e r e n c e between the PECO Plan and 

Dr. Shakow's optimum plan would be my "lower bound" b e n e f i t 

f o r the PECO expansion plan. 
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Comparison of PECO Generation Plan Costs 
Relat ive t o Dr» Shakow's Optimum 

Generation Expansion Plan (IJ - PECO Cost Estimates 
Dr. Shakow's Low Growth Forecast 

D i f f e r e n t i a l Costs (2) o f PECO Plan i n M i l l i o n s o f 1979 
D o l l a r s R e l a t i v e t o D r . Shakow s Optimum Expansion 

C a o i t a l F u e l O&M T o t a l 

1981 0 0 0 0 
82 0 0 0 0 
83 0 0 0 0 
84 0 0 0 0 
85 175 -187 25 13 
86 160 -128 23 55 
87 • 147 -225 21 -57 
88 134 -206 19 -53 
89 123 -224 18 -83 
90 112 -257 16 -129 
91 103 -228 15 -110 
92 94 -253 14 -145 

T o t a l $1048 $-1708 $151 $-509 

(1) Based on Dr- Shakow's optimum plan of adding 2-300 mw u n i t s 

(2) Negative values i nd i ca t e PECO Plan i s less c o s t l y . 
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TABLE EK-8 

^Ccmparison o f PECO Gen e ra t i o r i P lan Costs 
R e l a t i v e t o Adding 300 MW Coal U n i t s t o 

M a i n t a i n 14% Reserve (1) - PECO Cost Es t ima tes 
PECO Growth Forecas t s 

D i f f e r e n t i a l Costs (2) o f PECO P l a n i n " M i l l i o n s o f 197 9 
D o l l a r s R e l a t i v e t o the 

U n i t Expansion 
300 MW 

Plan 
Coal 

C a o i t a l Fue l O&M T o t a l 

1981 0 0 0 0 
82 0 0 0 0 
83 0 0 0 0 
84 0 0 0 0 
85 105 -216 23 -88 
86 96 -202 21 -85 
87 88 -363 19 -256 
88 80 -279 17 -182 
89 74 -289 16 -199 
90 67 -278 15 -196 
91 62 -223 13 -148 
92 57 -212 12 -143 

) t a l S629 $-2062 $136 $-1297 

(1) Based on adding 300 mw c o a l u n i t s i n 1987, 1988, 1990 and 1992. 

(2) Nega t ive va lues i n d i c a t e PECO Plan i s l e s s c o s t l v . 
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ADDITIONAL REBUTTAL TESTIMONY. 
OF 

EMIL KASUM 

Q. _Mr. Kasum, please describe the actions taken by Phi l a d e l p h i a 

E l e c t r i c Company i n recent years w i t h respect t o i t s gener­

a t i n g capacity reserve l e v e l s ? 

A. During the twenty years preceding 1973, PECO had an ap­

proximate annual compound growth r a t e o f about 6%. I n the 

period 1966 to 1969, t h i s growth r a t e increased t o an average 

annual r a t e of almost 10.0%. I f even the 6% growth r a t e 

had continued to the present day, PECO's average annual peak 

f o r 1979-1981 would have been 8670 mw, or almost 1000 mw 

i n excess of i t s c u r r e n t l y expected average capacity during 

t h i s p e r i o d . Because of the 8 t o 12 year planning p e r i o d 

required f o r the c o n s t r u c t i o n of large base load generating 

u n i t s , i t i s not s u r p r i s i n g t h a t plans f o r capacity 

a d d i t i o n s and retirements developed a t the time such 

growth rates were being experienced have produced generating 

capacity reserves which exceed planning l e v e l s given the 

experience of no demand growth during the period 1973 t o 

the present. 

As explained more f u l l y i n E x h i b i t VSB-2, when demand 

growth rates moderated beginning i n the e a r l y 1970's, PECO 

moved to r e f l e c t t h i s change i n i t s capacitv planning. No 

a d d i t i o n a l generating p l a n t was planned f o r c o n s t r u c t i o n 

a f t e r the Croydon u n i t s i n 1972. 
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The Fulton p l a n t , a large nuclear f a c i l i t y , was e l i m i n a t e d 

from the Company1s capacity plans and was not replaced. 

Moreover, i n recent years, as minimal demand growth has 

continued, the Company has r e t i r e d older generating u n i t s 

where economic to do so. Such retirements have included 

Barbadoes Nos. 3 & 4, Richmond 12 and Chester 5 & 6 as 

soon as permitted by the Westinghouse c o n t r a c t ( t o t a l 425 mw) 

P e r i o d i c a l l y , the Company makes, retire m e n t studies t o deter­

mine whether i t would be economic to r e t i r e a d d i t i o n a l 

f a c i l i t i e s . These studies i n d i c a t e t h a t , a t the present 

time, a d d i t i o n a l retirements beyond those scheduled 

would not be economically b e n e f i c i a l t o e i t h e r the customer 

or the Company. I should also note, as t e s t i f i e d t o by 

Mr. Paquette, t h a t the Company has sold the generation of 

the Salem No. 2 u n i t . 

Q. Please discuss b r i e f l y the nature of the economic penalty 

which can a r i s e upon the retirement of generating p l a n t 

even though such p l a n t may not be needed f o r capacity 

reasons? 

A. Retirement of a generating u n i t r e s u l t s i n several s p e c i f i c 

cost increases which must be borne by ratepayers. F i r s t , 

the k i l o w a t t hours generated by the u n i t must be obtained 

from some other generating u n i t . Where a d d i t i o n a l genera­

t i o n i s not being i n s t a l l e d , t h i s w i l i mean replacement by 

more expensive generation. Second, even though a 
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generating u n i t may not a c t u a l l y be producing k i l o w a t t -

hours, i t may be reducing energy costs through the PJM 

c o n t r a c t u a l s p l i t saving p r i c i n g mechanism t o p r i c e pur­

chased energy. With the u n i t r e t i r e d , a more expensive 

u n i t must be employed i n t h i s p r i c i n g a n a l y s i s , r e s u l t i n g 

i n greater costs t o be borne by ratepayers. F i n a l l y , 

generating f a c i l i t i e s perform a l o c a l area r e l i a b i l i t y func­

t i o n , as w e l l as a t o t a l e l e c t r i c system r e l i a b i l i t y f u n c t i o n 

A d d i t i o n a l transmission f a c i l i t i e s t o a l o c a l area are 

o f t e n r e q u i r e d upon the r e t i r e m e n t of generating p l a n t i n 

a given l o c a t i o n i n order to avoid p o s s i b l e i n t e r r u p t i o n s 

of service due t o transmission l i m i t a t i o n s and/or outages. 

Where these costs exceed the savings which can be obtained 

by a u n i t ' s r e t i r e m e n t , c l e a r l y the r e t i r e m e n t of the u n i t 

b e n e f i t s n e i t h e r the Company nor the ratepayer. 

Q. Can you give us an i n d i c a t i o n of the nature of these costs? 

A. Yes, I can. R e f e r r i n g to Richmond 9 and Southwark Units 

1 & 2, whose e l i m i n a t i o n from r a t e base i s recommended by 

Mr. Weiss, the r e t i r e m e n t o f these u n i t s would r e q u i r e 

a d d i t i o n a l transmission reinforcements t o assure l o c a l area 

r e l i a b i l i t y i n an amount greater than $16,000,000. South­

wark Units 1 & 2 o i l - f i r e d steam u n i t s generated 394,325 

mwh i n 1978 and 344,068 mwh i n the f i r s t ten months of 

1979. This energy would need t o be generated from higher 

cost sources should the u n i t s be r e t i r e d . These a d d i t i o n a l 
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costs would be passed on to ratepayers through PECO's 

energy clause. Assuming t h a t the cost increment would be 

as l i t t l e as $,5/inwh, t h i s a d d i t i o n a l energy cost f o r 1979 

(10 months) would equal approximately $1.7 m i l l i o n . I n 

a d d i t i o n , during the f i r s t ten months of 1979, Southwark 

1 & 2 generation costs were used i n computing s p l i t savings 

energy purchases f o r a t o t a l of 608,595 mwh. I f Southwark 

• had not been a v a i l a b l e , combustion t u r b i n e s would have 

probably been used to compute PECO's avoided cost. South­

wark ' s generation cost i s about $50/mwh compared t o about 

$72/mwh. Therefore, the cost of purchased energy could 

increase $ll/mwh i f the Southwark u n i t s were, not a v a i l a b l e . 

PECO's cost of purchased energy would have increased by $6.7 

m i l l i o n i n the f i r s t ten months of 1979. This increase 

would have been passed on to ratepayers through PECO's 

Energy Clause. These costs exceed the cost savings which 

could be obtained as the r e s u l t of t h e - u n i t s ' r e t i r e m e n t . 

Accordingly, t h a t r e t i r e m e n t would not be i n the customers 

i n t e r e s t . A s i m i l a r analysis could be made f o r Richmond 9. 

Q. Mr. Kasum, please discuss whether i t would be possible f o r 

the Company t o s e l l or lease any of i t s present generating 

capacity t o another u t i l i t y . 

A. Such sales, w i t h the exception of Salem 2, have not been 

possible i n the past and are not an a v a i l a b l e o p t i o n i n the 

foreseeable f u t u r e . There i s no market f o r generating 
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capacity w i t h i n PJM as can be seen from Table 1 of VSB-2. 

Other PJM companies have higher than normal reserve genera­

t i n g capacity ( i . e . , w i t h the exception of GPU). I n f a c t , 

the e n t i r e Eastern U.S. and Canada have more than enough 

generating capacity f o r the years 1980 and 1981. The 

ca l c u l a t e d average reserves f o r t h i s two-year pe r i o d by 

r e l i a b i l i t y c o u n c i l are as f o l l o w s : 

MAAC (less PECO] 32.6% 

NPCC 44.8% 

ECAR 32.8% 

SERC 26% 

For these reasons, and based upon our contacts w i t h other 

companies, I see no reasonable p o s s i b i l i t y t h a t f u t u r e 

sales or leases of capacity can be made. 

I should l i k e t o note t h a t PJM considers reserve generating 

capacity t o have a value of $25.55 only where there i s a 

market f o r such generating capacity. I f there i s no market, 

there i s no value. 

Q. Even assuming i t were economical, Mr. Kasum, how much 

generating capacity could P h i l a d e l p h i a E l e c t r i c Company 

r e t i r e over the next two years withou t the im p o s i t i o n of a 

capacity charge under the PJM agreement? 

A. Under the PJM Agreement, PE's generating capacity o b l i g a t i o n 

i s determined three'years i n t o the f u t u r e based upon the 

Company's for e c a s t peak load, h i s t o r i c forced outage rates 
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and o t h e r d a t a . As a consequence, PE's c a p a c i t y o b l i g a t i o n 

^ has been determined f o r the next two planning periods and 

i s shown i n -the f o l l o w i n g t a b l e : 
Capacity 

Planning I n s t a l l e d Capacity I n Excess c 
Year Capacity O b l i g a t i o n O b l i g a t i o n 

(MW) 
1980- 81 7689 7483 206 
1981- 82 . 7689 7476 213 

I f the Company were to reduce i t s i n s t a l l e d generating 

capacity by more than 206 mw i n 1980-81 or 213 mw i n 1981-82, 

then PECO would have t o buy a d d i t i o n a l generating capacity 

frpm the PJM companies at the co n t r a c t r a t e of $25.55 

to meet i t s f orecast o b l i g a t i o n . The Company's average 

excess over the 1979-1981 per i o d i s even less being 136 mw. 

I f ratemaking i s t o r e f l e c t the a c t u a l operating l i m i t a t i o n s 

/ placed upon a u t i l i t y , then c l e a r l y proposals t h a t from 

500 t o 850 mw of capacity should be e l i m i n a t e d from the 

Company's r a t e base are unreasonable and must be r e j e c t e d . 

Q. I f a d d i t i o n a l generating u n i t s were to be r e t i r e d e a r l y , 

what u n i t s would the Company choose to r e t i r e ? 

A. We would r e t i r e combustion t u r b i n e s which have had poor 

operating records and are not needed f o r l o c a l r e l i a b i l i t y . 

Two combustion turbines which we have considered f o r r e t i r e ­

ment are Barbadoes 6 & 7 (.38 mw) . These are our o l d e s t 

combustion t u r b i n e s . I f those u n i t s were r e t i r e d , annual cap­

i t a l costs would be reduced by about $5.00/kw, or a t o t a l of 

about $325,000 i n revenues i n c l u d i n g operation and maintenance 
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expense. A d d i t i o n a l combustion t u r b i n e capacity of approxi­

mately 200 mv would be r e t i r e d a t about the same revenue 

savings per kw. This i s not to say t h a t there would not be 

o f f s e t t i n g costs associated w i t h those r e t i r e m e n t s . I should 

add t h a t employment of the PJM i n s t a l l e d capacity charge, as 

proposed by witnesses Boonin & B a r r e t t , i s unreasonable as t h i s 

charge r e f l e c t s the cost o f r e c e n t l y i n s t a l l e d u n i t s \rho, 

because of lesser operating cost, would not be r e t i r e d . 

Q. Mr, Kasum, do you have any comment upon witnesses Boonin 

and B a r r e t t ' s employment of a 20% generating reserve r e q u i r e ­

ment? 

A. Yes. These witnesses r e j e c t the Company's planning reserve 

requirement of 25-29% because of t h e i r b e l i e f t h a t the 

one-day i n ten-year l o s s - o f - l o a d p r o b a b i l i t y c r i t e r i o n 

provides too high a l e v e l of r e l i a b i l i t y . They f u r t h e r 

b e l i e v e i t t o be a r t i f i c a l l y i n f l a t e d as the r e s u l t of 

high-forced outage rates and because i t f a i l s t o consider 

transmission and d i s t r i b u t i o n outages. Mr. Boyer addresses 

the question of the appropriate r e l i a b i l i t y standard. 

Accordingly, I w i l l address only the witnesses' l a t t e r two 

reasons. 

PECO's claimed reserve margins have not be i n f l a t e d by high-

forced outage rates r e s u l t i n g from extended maintenance per­

iods on u n i t s not immediately r e q u i r e d f o r system r e l i a b i l i t y 

or economic generation. As the witnesses assert, c e r t a i n 

u n i t s , p r i n c i p a l l y peaking u n i t s , are maintained only during 
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normal working hours to reduce maintenance costs which must 

be borne by ratepayers. 

The l e v e l of required generating reserves i s i n p a r t 

dependent upon forced outage r a t e s . However, the out­

age rates employed by PJM t o c a l c u l a t e the required 

reserve margin have been adjusted t o e l i m i n a t e the e f f e c t s 

of maintenance periods which have been extended f o r economic 

reasons. When re p a i r s t o generating u n i t s are deferred t o 

- avoid overtime costs, the outage time i n excess of the time 

needed f o r expeditious r e p a i r s i s excluded from PE's forced 

outage r a t e used i n determining f u t u r e reserve margin r e ­

quirements. I n a d d i t i o n , an estimated o n e - f i f t h across 

the board reduction i n the forced outage rates of marginal 

and peaking u n i t s was used i n the r e l i a b i l i t y c a l c u l a t i o n s . 

This r e s u l t s i n a further- 1% reduction i n reserve requirement. 

The i n d i c a t e d reserve requirements ta b u l a t e d i n Appendix A 

of E x h i b i t VSB-2 include these reductions. 

I should also l i k e t o note i n response t o these witnesses' 

testimony, t h a t the Company's forced outage r a t e has improved 

i n recent months. Twelve-month average forced outage rates 

f o r PE arid PJM as a whole over the past two-year pe r i o d 

are stated below: PE PJM 

June 1978 22.2 17.2 

June 1979 15.5 14.5 
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I would also l i k e t o comment b r i e f l y on witness B a r r e t t ' s 

understanding of the basis of the 20%'s reserve margin 

employed i n the mid^l960's. Ms. B a r r e t t ' s hypothesis i s 

t h a t the 20% margin was t h a t which, would be r e q u i r e d , based 

upon the 19 65 PJM system i n s t a l l e d c a p a c i t y , to provide a 

reserve margin against loss of the Keystone or Conemaugh 

plants due t o transmission l i m i t a t i o n s . I n the f i r s t place, 

the transmission l i n e c o r r i d o r r e f e r r e d t o by Ms. B a r r e t t 

included the normal redundant transmission l i n e capacity 

which standards of t h a t period r e q u i r e d to assure system 

r e l i a b i l i t y . Second, as the western u n i t s were only beginning 

to be placed i n service i n the l a t e 1960's, w i t h Conemaugh 

1 & 2 having service dates of May 1970 and May 1971, i t 

i s d o u b t f u l t h a t "they were the focus o f system r e l i a b i l i t y 

i n 1966. . . 

Q. Please comment on the use of a f i x e d percentage generating 

reserve margin as an appropriate r e l i a b i l i t y c r i t e r i o n . 

A. PECO and the other members of PJM have not employed a f i x e d 

percentage generating reserve margin standard f o r planning 

purposes f o r more than 15 years. We plan our system t o have 

enough generating capacity i n s t a l l e d i n order t o meet the 

r e l i a b i l i t y c r i t e r i o n of l o s s - o f - l o a d p r o b a b i l i t y of one day 

i n ten years. As s t a t e d i n the p u b l i c a t i o n by the Congressional 

Research Service c i t e d by these witnesses, "Are the E l e c t r i c 

U t i l i t i e s Gold Plated": "The l o s s - o f - l o a d p r o b a b i l i t y approach 
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i s coming i n t o wide usage and represents a s i g n i f i c a n t 

improvement i n methodology f o r r e l i a b i l i t y c a l c u l a t i o n s . " 

As stated i n the Report, the LOLP approach i s g r e a t l y pre­

f e r r e d over a f i x e d percentage approach. 

Q. Please address the witnesses' c r i t i c i s m of the LOLP 

c r i t e r i o n ' s f a i l u r e t o consider transmission and d i s t r i ­

b u t i o n outages. 

A. • The LOLP method does not consider the q u a l i t y of the t r a n s ­

mission and d i s t r i b u t i o n systems. These systems, however, 

are designed separately t o appropriate r e l i a b i l i t y l e v e l s . 

Transmission outages are p r i m a r i l y caused by the weather-

l i g h t n i n g or heavy snow and i c e - not equipment f a i l u r e 

due to the lack o f maintenance. PE b u i l d s redundancy i n t o 

the transmission system to handle up t o two simultaneous 

outages without cascading the system i n t o a p a r t i a l or t o t a l 

shutdown. Having s u f f i c i e n t i n s t a l l e d generating capacity 

wisely located provides added assurance t h a t a transmission 

system b u i l t t o meet the double contingency r e l i a b i l i t y 

c r i t e r i o n w i l l not cause major service i n t e r r u p t i o n s . 

Q. Please comment on Mr. Weiss' c a l c u l a t i o n of a 49% a c t u a l 

reserve margin f o r the Company during 1978 and h i s asser­

t i o n t h a t the MAAC planning c r i t e r i o n i s 22%. 

A.. Mr. Weiss' c a l c u l a t i o n of a 49% reserve capacity margin i s 

i n c o r r e c t as shown on E x h i b i t VSB-2, p. 6. Mr. Weiss has 

apparently employed i n c o r r e c t l y data contained i n the 
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Company's 1978 FERC Form 12. Mr. Weiss' c a l c u l a t i o n 

as compared t o the Company's a c t u a l 1978 reserve margin i s 

as f o l l o w s : 

Mr. Weiss ' Ac t u a l 

I n s t a l l e d Capacity 7926 7727 

Peak Load 5318 5667 

I n s t a l l e d Reserve Cmwl 2608 2060 

I n s t a l l e d Reserve (%) 49 36 

The i n s t a l l e d capacity number of 7926 mw employed by 

Mr. Weiss i s the "manufacturer's maximum nameplate r a t i n g 

of generators" as shown on page 4A o f FERC Form 12. 

Nameplate capacity i s not a v a i l a b l e t o the Company at the 

time of i t s summer peak f o r two reasons: use w i t h i n the 

s t a t i o n of a p o r t i o n o f i t s output and production l i m i t a t i o n s 

due to higher c o o l i n g water temperatures during the summer 

and as the r e s u l t of other equipment l i m i t a t i o n s not con­

sidered i n nameplate r a t i n g s . Mr. Weiss has also under­

s t a t e d the Company's 1978 peak load. On an actual.basis 

t h i s , equalled 5667 mw's.' Mr. Weiss employs the FERC Form 

12 i n d i c a t e d 5 318 mw" generated on PE generators a t the time 

of the system peak. An a d d i t i o n a l 349 mw was re q u i r e d t o 

meet customer load a t t h a t time and was obtained through net 

power imports from other companies. The c o r r e c t reserve 

margin, as shown i n E x h i b i t VSB-2, i s 36% f o r 1978. 

Mr. Weiss asserts t h a t the MAAC reserve margin planning 

goal i s 22%. This i s also i n e r r o r . As s t a t e d i n " R e l i a b i l i t y 

-11-



656a 
P r i n c i p l e s and Standards f o r Planning Bulk E l e c t r i c supply 

System of MAAC Group," each MAAC company i s r e g u i r e d to 

i n s t a l l s u f f i c i e n t generating capacity "to ensure t h a t i n 

each year f o r the MAAC system the p r o b a b i l i t y of occurrence 

of load exceeding the a v a i l a b l e generating capacity s h a l l 

not be greater, on the average, than one day i n ten years." 

As c a l c u l a t e d i n E x h i b i t VSB-2, the necessary reserve 

margin i s 25-29% i n f u t u r e years. 

Q. Under cross-examination. Dr. B i r x r e f e r r e d t o the extent 

of c o n s t r u c t i o n a t Eddystone 3 & 4 a t the time of the 

Arab o i l embargo i n 1973. Do you have any comment? 

A. At December 31, 1973, s h o r t l y f o l l o w i n g the Arab o i l 

embargo and at about the time o i l p r i c e s f i r s t s t a r t e d to. 

r i s e , expenditures plus commitments a t the Eddystone 3 & 4 

f a c i l i t i e s equalled $166 m i l l i o n . Commitments, which were 

not recognized by Dr. B i r x , represent the purchase of equip­

ment which the Company i s o b l i g a t e d t o accept and pay f o r 

even should the u n i t be cancelled. Moreover, i t must be 

remembered t h a t the s i g n i f i c a n c e of the Arab o i l embargo 

was not immediately r e a l i z e d upon i t s occurrence. Time 

was required to assess and measure through changing 

patterns of customer e l e c t r i c usage, the e f f e c t of t h i s 

event. T o t a l Eddystone 3 & 4 p l a n t cost at completion was 

$252 m i l l i o n . I t h i n k i t i s also p e r t i n e n t to note t h a t 

the i n s t a l l a t i o n of o i l burning f a c i l i t i e s such as Eddystone 

i n the e a r l v 1970's was necessitated f o r environmental reasons 
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examination. 

(PECO Statement -15-A, a document 
e n t i t l e d Additional Rebuttal Testimony 
of Emil Kasum, was produced and marked 
for i d e n t i f i c a t i o n . ) 

THE ADMINISTRATIVE LAW JUDGE: Mr. Sayre? 

CROSS EXAMINATION 

BY MR. SAYRE: 

Q Mr. Kasum, PECO's contractual PJM capacity 

requirement Is based i n part on PECO's planned forecast peak, 

is that correct? 

A. Yes. 

Q And Is i t also correct that PECO's forecast 

peak f o r the l a s t few years has been high compared to the 

actual peak? 

A. Yes. 

& Is i t also correct that PECO's h i s t o r i c forced 

outage rate also ccntributes to the PJM contractual requirement? 

A Yes.-

Q And that PECO's forced outage rate Is higher 

than the overall PJM forced outage rate? 

A That I am not so sure of. There are times 

when i t i s and times when I t I s n ' t . 

Q I gather r i g h t now i t ' c e r t ainly i s , i s I t not? 

A I am not that certain of i t , frankly. 

Q Do you have any figures more recently than 

: MOHBBACM a M A R S H I L . INC . - JT N. LOCKWILLOW » V E . . H»BOIS BU f C P * . I J1 I.-
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way to put I t , have contributed to forced outage rates. 

0, Getting back to PHCO's PJM contractual 

requirement, is i t correct that PECO's contractual requiremen 

is also affected by what the other PJM u t i l i t i e s forecast 

for t h e i r peaks? 

A. Yes. 

Q Do you know whether or not t h e i r forecasts 

i n the la s t few years have been high, low or ri g h t on? 

A. They have suffered the same problems that we 

have. As have u t i l i t i e s a l l across the country. 

Q That is they, too, have been forecasting higher 

rates than have occurred?; 

A Right. 

Q On page 7, you give a figure of 25 to 29 

percent planning reserve requirement? 

A V/e are s t i l l on the same - - the additional 

testimony? 

Q Yes. 

A Yes. 

Q, This is to maintain a loss of load probability 

of one day i n ten years? 

A.' " Right. 

ft Does the range of H percent mean that the 

plans are that unspecific or i s t h i s a percentage that's 

more specific "nut Increasing over the next few years? 



659a 

Q. i'̂ ayo^ \;o r'avi; Uhir?^- shc.-<ros p£-?r;^ps I could 

ask you add thai; pai ' t lcu.^ir debt i s sua to 'phs schedule j 

on t-jhicih Includes prexzlixm > discounts, >.y;3us 

\j escpensfef*» net proceeds ana a few other i t eras. Can you do ? 

that? 

i}- A> Yes. I'm sure -Te eau. 
' of 

; \! 0, D:=.d that debt issue maan a deductioa/some 

v- i ; \ 

,; 

i 

of your shoret tena deht • outs':aiiding a'o the tiisie? 

.5, Yss. fcre ssade setftlesjent on that issue aoout 

j ! a week l a t e r , around I th ink i t was the 17th or l o t h c f 
•i 

f-< i:! Octobei?^ and the hiindx-'ed sa i l l ion do l l a r proceeds were used t o : 
• » : 
•"'•'•*.; pay do^ni outstanding short term debt ^h ieh a as I r e c a l l a j 

was about ^.35 m i l l i o ^ u as o t that inorning. 

Ci.. Did a l l the proceeds go tc el iminate a por t ion; 

of short term debt? ' • 

A. As I o&'i r e c a l l j they did, , yes. 

"i . Q: Thfct short tens debt was 'refinanced. Was i t i 

being usee, i n construction projects? • I 

A. I'Jsll3. p a r t l y . And also^ as I indicated e a r l l e i ' s 

par t ly usod to finani-ie the amnt ic ipa ted deferred f u e l tha t 

we had .-iSperieiiCed t h i s year. 

a Tvo.3 avjy o f i t used f o r t.h& noria&l operatiotiB of 

the comr-asy? apai't frc-K those tvjo it^ms? 

A. on::1 short fces^u ^sot i s iised as ari i 

interi?i'. fi>i-?,ricing between parsxaji-arrt securi ty issues and i t i s , 
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claimed measures o f value and operacing expenses? 

2 A. These adjuscments were de r ived f rom data provided by the respondent, 

3 Appendix E. The change to a 40-year l i f e span w i l l r e s u l t i n an increase 

^ to the O.C. measure o f value o f $ 4 5 ! l l i » , 0 0 0 and a decrease i n d e p r e c i a t i o n 

5 expense o f $5,432,000. 

6 Q. Do you believe that the customers of Philadelphia Electric Co. should be 

7 charged for a reasonable amounc of reserve capacity? 

8 A. Yes, reserve capacity is necessary to provide for r e l i a b i l i t y ot service 

9 when units are down for either scheduled or forced outage. 

10 Q. How much reserve i s necessary to provide for such outages? 

11 A. At the present time u t i l i t i e s have excellent s t a t i s t i c a l tools available 

for determining the loss of load probability based on i n s t a l l e d capacity 

13 l i m i t a t i o n s . As shown in Schedule 5, a u t i l i t y can determine from h i s t o r ­

ic i c a l outage data and planned maintenance schedules a probability d i s t r i -

15 bution of available capacity at any given time. In l i k e manner a probabil-

1C i t y d i s t r i b u t i o n of system load can be determined. The cross hatched 

17 overlapping area represents a f i n i t e p r o b a b i l i t y , which is readily 

IT calculated, for the capacity not being s u f f i c i e n t to meet the demand. The 

19 larger this cross-hatched area, the greater is the probability of the 

20 system capacity not being able to meet demand. Many u t i l i t i e s have 

21 standardized on l i m i t i n g this overlap so that loss of load probability 

22 does not exceed 1 day in 10 years. 

23 Q. How can this cross-hatched area be controlled or managed? 
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1 A. I f one'does not undertake to manage the load and capacity d i s t r i b u t i o n s , 

2 the only way to reduce 'the overlapping area is to increase the separation 

3 of the curves. This can only be accomplished by i n s t a l l i n g more 

4 capacity. This is the primary reason that we have witnessed claims on the 

5 part of some u t i l i t i e s for increasingly larger reserve margins to maintain 

6 the same loss of load probability. 

7 Q. V/hat other factors affect the loss of load probability? 

8 A. The primary factors influencing the loss of load probability are the size 

9 of the installed units, the forced outage experience, and the peak load 

10 prob a b i l i t i e s . 

11 Q. Can these factors be controlled? 

n 
12 A. Yes. A variety of load management techniques such as controlled water 

13 heating, off-peak incentives, i n t e r r u p t i b l e provisions and demand metering 

14 are available which can be employed i n controlling the shape of the load 

15 probability function. Also forced outage rates and durations could be 

16 managed much more ef f e c t i v e l y than they are through better maintenance 

17 procedures. Finally, the r e l i a b i l i t y could be improved by i n s t a l l i n g 

18 smaller plants. 

19 Q. Do you feel that i t is important to employ these alternate routes to 

20 r e l i a b i l i t y at the present time? 

21 A. I feel that we have already exceeded the l i m i t so far as relying on reserve 

22 capacity to solve our r e l i a b i l i t y problem. North Carolina has recently 
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(2) 
1 decermined chac a 15% reserve capacity is adequate for their system. 

(1) 

2 New York State K ' has determined that a 20% reserve is adequate to 

3 maintain a loss of load probability of 1 day i n 10 years for their system. 

4 We should be moving i n a similar direction. 

5 Q. What i s the present reserve margin for Philadelphia Electric Co.? 

6 " A. One may obtain d i f f e r e n t values for reserve margin depending upon how 

7 one calculates i n s t a l l e d capacity. According to Company figures 

8 (Exhibit VSB-2, Table I , p. 8) the present reserves for Philadelphia 

9 Electric amount to 36%. 

10 Q. What do you feel i s a proper reserve requirement for the Philadelphia 

11 Electric System? 

12 A. I f a l l known load management techniques were employed, optimum mainten-

13 ance procedures i n s t i t u t e d and detailed analysis performed to determine 

14 optimum sizes for future capacity additions i t should be possible to 

15 achieve a s i g n i f i c a n t decrease i n reserve requirements while maintaining 

16 the same r e l i a b i l i t y . To my knowledge, no studies have been performed by 

17 Philadelphia Electric or any other u t i l i t y i n the state to examine these 

18 areas. 

19 In a recent Penelec rate case (R.I.D. 599), I asked Mr. E. Newton, Jr., 

20 Vice President—System Operations of a General Public U t i l i t i e s Service 

21 Corporation what factors were contributing to the need for higher reserve 

22 requirements, and he l i s t e d three (TR 336-342): 

23 (2) "Analysis of Long Range Needs for Electric Generating F a c i l i t i e s i n 
24 North Carolina," 1978, State of North Carolina U t i l i t i e s Conunission, 
25 Public Staff Report 

26 (3) " R e l i a b i l i t y C r i t e r i a — A Cost Benefit Analysis," August 1975, New 
27 York State Public Service Commission. 
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1 1.' Narrowing of the d i f f e r e n t i a l between summer and winter peaks. 

•2 2. Higher maintenance times that are being experienced. 

3 3. Increased generacing capacity of unics currently being 

4 in s t a l l e d . 

5 As a means of countering the rise i n reserve requirements, Mr. Newton 

6 stated, (TR 339): 

7 "The only way i t could be done would be by i n s t a l l i n g units con-
8 siderably smaller than we have, more r e l i a b l e , and in so doing, t h i s , 
9 of course, sustaining the tremendously increased installed cost 
10 that relates to the lower units, giving up the advantages of size 

11 which we have achieved, giving up the efficiencies of scale." 

12 When asked where the increased cost of smaller units would be offset 

1.3 by saving the additional cost of increased reserves, Mr. Newton replied, 

lA " I really couldn't say where the cross-over point i s , ". . . 
15 and he agreed that a study to determine this cross-over point 

16 ..." would be a very valuable thing." 

17 So, without the necessary analysis, i t is impossible to predict how 

18 large a saving could be made i n reserves without s a c r i f i c i n g r e l i a b i l i t y . 

19 I t should be pointed out, however, that the provision for 20% reserves 

20 for $3 b i l l i o n of plant in service amounts to $600,000,000. Just a 10% 

21 reduction i n the reserve requirement would amount to a saving of $60 

22 m i l l i o n . 
23 Q- What does PJM recommend as a reserve requirement? 

24 A. The PJM reserve requirement at the present time is 22%. 

25 A. In the l i g h t of this would you recommend any adjustment to be made 

26 to Philadelphia Electric Company's in s t a l l e d capacity? 

27 A. Yes. Philadelphia Electric presently has reserves ot 36 percent. The 

28 difference between this and the PJM requirement of 22% amounts to 

29 773 megawatts excess. Referring to Table I , VSB-2, p. 8, i t w i l l be 
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1 noted that the Respondent has a number of retirements and deratings 

2 amounting to 185 MW planned for the near future. Giving a credit 

3 for these brings the excess down to 588 MW. Rounding this o f f , I would 

4 suggest the removal of 500 MW of plant i n service. 

5 Q. Do you have any suggestion as to which equipment should be eliminated? 

6 A. I o r i g i n a l l y f e l t that the leased CT's would be plant that could readily 

7 be eliminated. Leasing arrangements are usually beneficial on cwo councs. 

8 Fi r s t of a l l , they free capital for other uses and secondly, when properly 

9 formulated, they permit a high degree of f l e x i b i l i t y . 

10 As an example of the l a t t e r , the General Electric Space Division 

11 at Valley Forge at the peak of the space e f f o r t was housed in one per-

12 manently owned building and nine leased buildings i n a neighboring indus-

13 t r i a l park. In 1967, a severe drop i n the space e f f o r t required a 

14- corresponding cut-back at G.E. Less than a year l a t e r , G.E. had r i d 

15 i t s e l f of a l l i t s leased buildings with the resulting saving of a l l the 

16 expenses associated therewith. 

17 Unfortunately, the lease that Philadelphia Electric has negotiated 

18 does not afford'this kind of f l e x i b i l i t y . Philadelphia Electric i s 

19 locked into this lease for 25 years regardless of whether or not the 

20 equipment is needed or useful. 

21 Q- In l i g h t of the above, what do you suggest? 

22 A. I feel that an adjustment should be made to rate base to account for 

23 500 MW of excess capacity. The basis for the adjustment is explained 

24 in Schedule 6. 
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1 In this schedule, I have endeavored to derive a value for rate base 

2 i n S/MW for Philadelphia Electric's peaking capacity. I t ' s really an 

3 excess of peaking capacity that the company is saddled with (Sched. 7) 

4 Even Eddystone 3 and 4, the cost of which equalled that of a base load 

5 uni t , i s presently used only for peaking. 

6 Using Eddystone 3 and 4, Muddy Run, and Croydon as typ i c a l of PECO's 

7 peaking capacity we fin d the net O.C. amount in rate base for these plants 

8 is $344,497,000 which amounts to $169,487 per megawatt of in s t a l l e d 

9 capacity. To remove 500 MW of excess at this dollar amount would require 

10 an adjustment of 500 x $169,487 = $84,743,356. Rounding this figure, I 

11 have made an adjustment to rate base of $85,000,000 in o r i g i n a l cost and 

12 pro-rated amounts i n the trended Measures of Value as shown i n Table A. 

13 Q. Have you read Mr. Boyer's testimony as to how this excess capacity came 

14 into being? 

15 A. Yes. Mr. Boyer did an excellent job of presenting the d i f f i c u l t i e s i n -

16 herent i n forecasting. However, i n the 60's, a period when load growth 

17 was r e l a t i v e l y stable, Philadelphia Electric had permitted t h e i r 

18 reserves to drop to such a dangerously low level that this Commission 

19 had to strongly urge" a prompt increase in installed capacity. Today, 

20 with the situation reversed, there i s s t i l l evidence of lack of response 

21 to changing load growth conditions. Although there has been no growth 

22 in peak load for six years Philadelphia Electric has been following an at-

23 titude of doing no more than maintaining a holding pattern u n t i l some day 

24 in the future load hopefully w i l l grow again to meet installed capacity. 

25 Furthermore, Philadelphia Electric i s i n the embarassing position of 

G 
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1 . having an over-abundance of o i l - f i r e d capacicy wich heac races so high 

2 as Co limic cheir usefulness severely. Even wich a l l ies excess of 

3 capacity Philadelphia finds ic more economical co purchase from PJM. 

4 In a cypical off-peak period, company-data show 33% of the energy being 

5 purchased at a system.load level of only 3000 MW. 

6 Mr. Boyer scates that "faccors such as wars, rapid changes in conser-

7 vation and curtailment of usage, population migracion, and recessions 

8 are very powerful forces which are without control and impossible to 

9 forecast accurately." This may be true for u t i l i t i e s , but a l l these 

10 events plus more were found i n a l l long range planning documents I 

11 was familiar with in industry, and contingency plans were developed accor-

12 dingly. Planning i n unregulated industry is very extensive and compre-

13 hensive because the future of your company and your income depend upon 

14 i t . 

15 Q- Have you examined the effect that your recommended reduction in capacity 

16 would have on the projected future reserve capacity of Philadelphia 

17 Electric? 

18 A. First of a l l , i t would be Philadelphia Electric's decision as to whether 

19 or not to r e t i r e plants because of excess capacity. My suggestion i s to 

20 remove the excess from rate base u n t i l such time as i t could be j u s t i -

21 fied as being used and useful. Depreciation expense would continue and 

22 a return s u f f i c i e n t to cover the fixed capital obligations of the respon-

23 dent would be allowed. 

24 I f physical retirement of 500 MW actually occurred, one would fin d 

25 according to PECO's forecast (VSB-2, Table I , p. 8) that the reserves 
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1 would h i t a low point in 1984. In face, i f the load growth Mr. Boyer -

2 is predicting actually materialized, the reserves would be 9% with the re-

3 moval of the suggested 500 MW. 

4 Q. Could Philadelphia Electric tolerate such low reserves? 

5 A. I would not recommend allowing the reserves to drop to this level. There 

6 are at least two alternatives for achieving an adequate reserve level i n 

7 1984 even with a 500 MW reduction now. 

8 1. I t would.be a very reasonable management goal to shave 9% o f f the 

9 projected peak load for 1984. Such a goal is f u l l y i n accord with the 

10 conservation measures being urged upon us and this one factor alone would 

11 restore the reserves to 20%. Appendix F provides a good example of a con-

12 servation program which is working well in the Northwest. 

12 2. Eliminate the recent two-year delay announced for Limerick. Bring-

14 ing Limerick on l i n e i n the•1983-1985 period rather than in 1985-1987 would 

15 raise the 1984 reserves to 25% even with the projected load growth and 

16 save the customers the high cost of this delay. 

17 Q. Would you please explain the Salem Audit adjustment? 

18 A. This adjustment was ordered by the Commission in R.I.D. 438 and disputed 

19 by che Respondent i n this rate case. The Administrative Law Judge on 

20 October 29, 1979 granted the motion to s t r i k e the Respondent's testimony 

21 on this issue. The $10.5 M adjustment sustains the previous Comraission 

22 order. 
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Summary of Testimony 

Between 1979 and 1981, the Philadelphia Electric Company w i l l 
have an average i n s t a l l e d generating capacity of 7701 MW (Staff Exhibit 
DMB/EMB-1-A, Schedule 1). In that same period, the Company w i l l have an 
average peak load of 5850 MW (Staff Exhibit DMB/EMB-1-A, Schedule 1). 
The average reserve of generating capacity w i t h i n the PECO system w i l l 
be 1851 MW or 31.6% above peak demand. PECO i s a member of the PJM 
Irterconnection and the benefits of interconnection reduce the Company's 
actual peak demand by 2.4% to 5709 MW (Staff Exhibit DMB/EMB-1-A, 
Schedule 2) which i s called the d i v e r s i f i e d peak. The average reserve 
margin of generating capacity over the d i v e r s i f i e d peak is 35%. 
(Staff Exhibit DMB/EMB-1-A, Schedule 2). 

An acceptable level of reserve generating capacity f o r the 
Company i s 20% above the d i v e r s i f i e d peak or 6851 MW. The difference 
between i n s t a l l e d generating capacity and 6851 MW i s 850 MW (Staff 
Exhibit DMB/EMB-1-A, Schedule 3) and i s i n excess of the needs of the 
Company's ratepayers. Regardless of whether this capacity was prudent 
when planned and i n s t a l l e d , i t i s not necessary to the Company for the 
three year period 1979-1981. I f this capacity has a value, i t i s to the 
other members of the PJM Interconnection or to other u t i l i t i e s . The 
v^lue to be assigned to i t i s , therefore, $25.55 per KW, the average 
cost of capacity as outlined i n the PJM Agreement i n Schedule 4.01 
(Staff Exhibit DMB/EMB-1-A, Schedule 4). 

We recommend that an upward adjustment to the Company's t o t a l 
revenues be made to recognize that the value of PECO's excess capacity 
i s to other u t i l i t i e s and not to the Company's ratepayers. I t would be 
imprudent for the Conunission to establish rates which discourage a 
company from minimizing the burden to ratepayers and the company associated 
with ownership of capacity that i s not needed to serve i t s ratepayers. 
We therefore recommend that-an adjustment of $25.55 per KW (the PJM ratp 
for accounting for capacity obligations) be applied to the three year 
average excess capacity of 850 MW. * 

Tlie t o t a l adjustment should be $21,717,500. The effects on 
taxes and on the income available for return are as follows: 

Income Available 

Increase Revenues State Income Tax^ Federal Income Tax^ For Return 

$21(717',500 $1,515,165 $9, 293,074 $10,909,261 

1/ State income tax rate - .069767 

2/ Federal income tax rate - .046 
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Q. Mr. Boonin would you please state your name and business address? 

A. My name i s David M. Boonin. My business address i s the Pennsyl­

vania Public U t i l i t y Commission, P.O. Box 3265, Harrisburg, PA 17120. 

Q. By whom are you employed and i n what capacity? 

A. I am the Chief of the Economics Division i n the Bureau of Con­

servation, Economics and Energy Planning of the Pennsylvania Public 

U t i l i t y Commission. 

Q. What i s your educational and professional background? 

A. See Appendix A. 

Q. Ms. Barrett would you please state your name and business address? 

A. My name i s Eileen M. Barrett. My business address i s the Pennsyl­

vania Public U t i l i t y Commission, P.O. Box 3265, Harrisburg, PA 17120. 

Q. By whom are you employed and i n what capacity? 

A. I am an economist i n the Bureau of Conservation, Economics and 

Energy Planning of the Pennsylvania Public U t i l i t y Commission. 

Q. What i s your educational and professional background? 

A. See Appendix A. 

Q. What, i s the purpose of your testimony? 

A. The purpose of our testimony i s threefold. F i r s t , we w i l l i d e n t i f y 

an amount of i n s t a l l e d generating capacity which i s not necessary 

f o r service to the Company's ratepayers. By the Company's own 

admission, i t presently has more generating capacity than needed 

for adequate service to i t s ratepayers. (Tr. 693) The amount of 

excess capacity w i l l be determined on the basis of the Company's 

projected peak loads and a suitable reserve margin above peak 

demand. 

- 2 -
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Second, we w i l l assign a dollar value to the.unnecessar> capacity. 

Regardless of whecher che capacity was prudent when planned and 

in s t a l l e d , i t i s not needed by the Company to serve i t s customers 

for the three year study period; therefore, t h i s capacity must be 

of benefit to ratepayers served by other u t i l i t i e s (an example of the 

benefit of PECO's excess capacity to other u t i l i t i e s occurred 

during the 1978 UMW s t r i k e , when PECO sold power to the coal de­

pendent u t i l i t i e s ) . The value that w i l l be assigned to the capacity 

w i l l be a value that i s o f f i c i a l l y recognized by the member com­

panies of the PJM Interconnection. This value, expressed i n dollars 

per KW of capacity, is a rate which provides the supplier of short-

term capacity i n the PJM system with a f a i r and equitable return or. 

investment and provides the prospective buyer of short-term capacity 

with a reasonable alternative to new i n s t a l l a t i o n s . 

Finally, we w i l l establish the ratemaking premise that the fixed 

costs of unnecessary generating capacity represent a burden to the 

ratepayer and to the u t i l i t y . I t should be the objective of a 

regulated u t i l i t y such as PECO to minimize the burden associated 

with unnecessary capacity by s e l l i n g , leasing or r e t i r i n g t h i s 

capacity, even i f a l l the costs are not f u l l y recovered. Apparently, 

the Company's present strategy i s to r e t a i n a l l capacity ever 

i n s t a l l e d u n t i l i t i s e l i g i b l e f o r retirement, ( i . e . f u l l y de­

preciated) hoping that demand w i l l grow to meet the capacity i n 

place and make i t needed. This year the Company has considered the 

sale of unnecessary capacity (Salem 2), but not without Commission's 

st a f f prodding. 

- 3 -
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I? i c is the Commission's desire to influence.the Company to minimize 

costs, and we believe i t i s , an adjustment to rates i s necessary to 

further induce the Company to minimize che burdens of capacity not 

needed to serve i t s customers. This adjustment i s such an inducement. 

Q. How did you determine that there was an excess? 

A. We examined the Company's projections of i n s t a l l e d generating capacity 

and estimated peak load as l i s t e d i n Table 1 (p. 8) of Exhibit VS3-2, 

"Explanacion of Load Forecasting and of Present and Future Generating 

Reserve Capacity." For the three year period 1979-1981, we calculated 

the average i n s t a l l e d generating capacity and the average peak lead 

for the Company. (Staff Exhibit DMB/EMB-1-A, Schedule 1) The average 

installed generating capacity is 7701 MW. The average peak load is 5850 MW. 

We then reduced the average peak load for the three year period by 

approximately 2.4%, (Staff Exhibit DMB/EMB-1-A, Schedule 2) which i s 

the benefit from the di v e r s i t y of PJM peak loads that the Company 

w i l l receive i n the planning period 1981-82 by v i r t u e of i t s membership 

i n the PJM Interconnection. This lower number, 5709 MW, is called 

the d i v e r s i f i e d planning peak. The 2.4% was calculated i n the 

following manner: The forecast peak load of the Company for the 

summer of 1981 is 6000 MW (Exhibit VSB-2, P. 8). The d i v e r s i f i e d 

planning peak for the Company for the period 1981-82, which en­

compasses the 1981 summer peak, i s 5855 MW (IR-1, informal CEEP 3). 

The difference i s 2.4%. Diversified planning peaks and capacity 

obligations are assigued to the PJM member systems by the PJM 

Management Committee three years i n advance of the actual obligation. 

The planning period 1981-82 i s the period farthest into the future 

- 4 -
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for which assignraents have been made. Assignments therefore were 

based upon the Company's most recent est imates o f f u t u r e peak l o a d . 

A review o f the past r e l a t i o n s h i p s between the Company's f o r e c a s t 

peak and i t s d i v e r s i f i e d p l ann ing peak reveals t ha t the h i s t o r i c a l 

b e n e f i t o f d i v e r s i t y has ranged f rom 3.4% to 4.4%. I n f o r m a t i o n 

ob ta ined from e x h i b i t s f rom the o f f i c i a l record o f the l a s t r a t e 

case, R . I . D . 438, (Rx-A-1 and PTX 64, p . 4) i n c l u d e d the f o l l o w i n g 

va lues : 

Table 1 

Planning Period 1976-77 1977-78 1979-80 

PECO forecast peak 6430 MW 6820 MW 6600 MW 
PECO di v e r s i f i e d peak 6211 MW 6572 MW 6308 MW 

Dif f erence 3.4% 3.6% 4.4% 

We believe that a d i v e r s i f i e d planning peak that i s 2.4% below 

forecast peak load i s a conservative estimate of the benefits of 

dive r s i t y for the period 1979-1981. 

The difference between the average t o t a l i n s t a l l e d capacity and the 

average d i v e r s i f i e d peak is 1992 MW or a reserve margin of 35%. Wc 

determined that a reserve margin of 20% above peak i s adequate for 

the Company's system, considering i t s membership i n an interconnected 

power pool; hence, only 6851 MW are needed to serve the PECO rate­

payers. The excess generating capacity i s therefore 850 MW (Staff 

Exhibit DMB/EMB-1-A, Schedule 3). 

Q. Why did you use the projected 1979 peak load rather than the actual 

peak load? 

A. I t should be noted that the 5850 MW average load figure for 1979-

81 uses the Company's 1979 load forecast for each of these three 

- 5 -

1 



675a 

years. The 1979 projected peak load was 5700 MW. However, the 

peak that was actually realized was only 5641 MW. (Tr. 697) 

I f we had incorporated this numher into our analysis i t would have 

reduced the average peak load to 5830 MW, which would have led to 

an additional revenue increase of $511,000. We have, however, 

chosen to remain with the projected figure i n order to more closely 

track the PJM capacity obligation calculation. • The use of the 

forecasted 1979 peak load further reinforces the conservative nature 

of t h i s proposed adjustment. 

Q. Why did you select a three year period f o r your analysis? 

A. We selected a three year period because the PJM Agreement establishes 

capacity obligations three years i n advance of the peak of each 

system. The PJM member companies consider three years to be a 

.period long enough for a member company to make short-term adjust­

ments i n i t s t o t a l i n s t a l l e d capacity i n order to meet i t s PJM 

obligation. The three years we selected, 1979-81, includes the 

future test year of th i s rate case. 

Q. How did you determine what was an adequate reserve margin? 

A. The issue of an adequate reserve margin i n Pennsylvania was raised 

i n 1966, i n response to the northeastern U.S. blackout of 1965. I n 

a j o i n t meeting of the public u t i l i t y commissions of Pennsylvania, 

Delaware, the D i s t r i c t of Columbia, Maryland and New Jersey, the 

decision was made to inform the member companies of the PJM I n t e r ­

connection that immediate preparations should be made to increase 

i n s t a l l e d generating capacity u n t i l a r e l i a b l e reserve margin of 

20% above forecasted loads was reached (Company's Exhibit VSB-2, 

p. App-D2). The selection of the reserve margin of 20% was not 

- 6 -
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related to a loss of load probability of one day i n ten years 

but co che s p a t i a l d i s t r i b u t i o n of the 1966 PJM generating system. 

Approximately 20% of the generating capacity of the PJM system was 

in s t a l l e d or under construction i n western Pennsylvania, ti e d by a 

single transmission l i n e corridor to the e l e c t r i c loads i n the 

eastern portion of the PJM t e r r i t o r y . I t was the impact of the losss of 

this generating capacity that prompted the regulatory commissions 

within the PJM system to recommend a 20% reserve margin, a reserve 

margin that applied to the PJM system as a whole rather than to any 

individual company. 

Since the blackouts of the l a t e 1960's, the 20% reserve margin and 

the design parameters for a generating system of a loss of load 

probability of one day i n ten years have been used as r e l i a b i l i t y 

guidelines. I n 1975 the New York Public Service Commission concluded 

that for the New York State Power Pool, a 20% reserve margin was 

equal to a loss of load probability of one day i n ten years''". i n 

recent rate cases, however, Pennsylvania e l e c t r i c u t i l i t i e s have 

argued that the same loss of load p r o b a b i l i t y now requires a reserve 

margin greater than 20%. On page App-A5 of the Company's Exhibit VSB-2, 

Mr. Boyer states that a reserve margin of 25%-29% i s necessary 

for r e l i a b i l i t y of service, while 22% i s required by PJM for accounting 

purposes. 

1 " R e l i a b i l i t y C r i t e r i a - A Cost Benefit Analysis", Kew York 
State Department of Public Service, 1975. 

_ 7 -

i 



677a 

Many other u t i l i t y companies claim that, i n order to maintain a 

loss of load probability of one day i n ten years, a reserve margin 

larger than 20% i s needed to counter the adverse effects on system 

r e l i a b i l i t y of higher forced outage rates and larger generating 

stations. This claim has been disputed i n two recent reports on 

generation r e l i a b i l i t y prepared by the Congressional Research 

Service** and the North Carolina U t i l i t i e s Commission^- Both re­

ports conclude that a standard percent reserve margin of 15%-20% 

would provide adequate and r e l i a b l e service to u t i l i t y customers. 

The discrepancy between the claims of the u t i l i t y companies and the. 

reports prepared by governmental agencies can be a t t r i b u t e d in.part 

to the d e f i n i t i o n of the one day i n ten years r e l i a b i l i t y c r i t e r i o n 

and the manner i n which reserve margins are calculated. 

The r e l i a b i l i t y standard of a one day i n the ten years loss of loud 

probability (LOLP) has received much c r i t i c i s m for overstating the 

true meaning of loss of load. A loss of load i s defined as any 

occurrence of any duration which results from the f a i l u r e of the 

operating generating capacity to deliver power to a l l customers who 

demand i t . Regardless of whether t h i s f a i l u r e results i n a voltage 

reduction, a brownout, a public appeal to reduce a i r conditioning 

2 "Are the E l e c t r i c U t i l i t i e s Gold Plated? A Perspective on 
Elec t r i c U t i l i t y R e l i a b i l i t y " , Congressional Research Ser­
vice, Library of Congress 1979. 

3 "Analysis of Long Range Needs f o r E l e c t r i c Generating Fa­
c i l i t i e s i n North Carolina", State of North Carolina 
U t i l i t i e s Commission, 1978. 

- 8 -
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use, a shedding of load or a complete blackout, a l l results are 

given equal weight and are equally guarded against. This LOLP 

c r i t e r i o n i s not defined as a 24 hr. blackout once every 10 years 

but as the probability of any disruption once every 10 years. The 

fa i l u r e to recognize that not a l l losses of load have the same 

impact on the customer leads to the conclusion that a l l load losses 

are to be avoided, and that any outage must be more expensive than 

the cost of an additional generating station. Further, PECO has not 

produced any evidence to demonstrate that the economic and social 

costs of any outage are greater than the costs of additional reserve 

capacity. 

One of the most c r i t i c a l drawbacks of the LOLP c r i t e r i o n for es­

tablishing r e l i a b l e service i s that i t calculates r e l i a b i l i t y 

exclusively f o r the generating system, while ignoring the quality 

of the transmission and d i s t r i b u t i o n systems. Yet, the overwhelming 

majority of outages experienced by any el e c t r i c u t i l i t y ' s custcmers 

are related to the transmission and d i s t r i b u t i o n system. Under 

cross-examination, Mr. Boyer reviewed PECO's record of disruptions 

related to generation problems. The most recent disruption i n the 

PECO system which was the r e s u l t of deficiencies i n the PECO gener­

ation system occurred i n 1970 (Tr. 701). Subsequent disruptions 

i n 1974 occurred as the PJM system attempted to respond to high 

PJM forced outages and these disruptions were only voltage reductions. 

The prolonged blackout of 1977 i n New York City was att r i b u t e d to 

several factors including a vulnerable transmission l i n e corridor, 

improper maintenance of c i r c u i t breakers, inadequate operator 

- 9 - . 
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t r a i n i n g , improper load shedding techniques, and f a i l u r e to auto­

matically operate combustion turbines. I t was not the result of 

i n s u f f i c i e n t generating capacity. 

In short, the PJM member companies i n s i s t that higher reserve 

margins and additional capacity are necessary to maintain a re­

l i a b i l i t y c r i t e r i o n that excludes consideration of the major 

sources of outages - the transmission and d i s t r i b u t i o n systems. 

The ambitious capacity construction programs of the early 1970's 

have l e f t many companies with cash-flow problems i n the la t e 1970 ,s, 

as a result of the general rate of i n f l a t i o n and extraordinary con­

struction costs. A common method of improving cash flow i s to cut 

expenses. Maintenance expenses, p a r t i c u l a r l y for transmission and 

d i s t r i b u t i o n , i s usually one of the f i r s t accounts to be reduced. 

The Philadelphia E l e c t r i c Company i s no exception. There i s a 

direct relationship between reduced transmission expenses and 

higher outage rates experienced by customers i n the years following 

maintenance cutbacks. Witnesses from t h i s Commission's rates s t a f f 

are prepared to t e s t i f y that PECO's proposed expenditures for the 

maintenance of i t s transmission system are at less than normal-

h i s t o r i c a l levels. As the PJM member companies complete new generating 

stations i n the future, which allegedly y i e l d more r e l i a b i l i t y , 

t h e i r customers may witness less r e l i a b i l i t y i n the transmission 

and d i s t r i b u t i o n ' systems because of reduced spending i n these 

areas. The LOLP c r i t e r i o n alone w i l l not therefore assure a u t i l i t y 

that i t i s delivering r e l i a b l e service. 

- 10 -
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The loss of load probabilicy cricerion of one day in Cen years i s 

used Co generate a system-wide reserve margin for the PJM systen,' 

for both planning and contraccual purposes. Once the contractual 

. reserve margin i s decided by the PJM Management Committee, the 

' fo recast obligation for each member company i s determined by an 

' equation, as outlined i n Company Exhibit VSB-2, Appendix E. A 

c r i t i c a l variable i n this equation i s the forced outage rate of 

each company. The forced outage rate of each company i s expressed 

as a percentage above or below the average for the entire PJM 

system. PECO's forced outage rate has been consistently higher 

than the PJM average, as i s demonstrated i n Table 2 (IR-1, 

Informal. CEEP 3). A value of zero would mean that the 

Company's forced outage rate did not vary from the system average. 

The fact i s that between 1974 and 1977, the forced outage rate 

adjustment for PECO almost doubled and from 1977 through 1981 the 

adjustment grows at a compounded annual rate of 44%. 

Table 2 

Planning 1974- 1975- 1976- 1977- 1978- 1979- 1980- 1981-
Period 1975 1976 1977 1978 1979 1980 1981 1982 

F(%) .758 - 937 .845 1.399 2.062 3.149 4.543 5.990 

Under cross-examination, Mr. Boyer acknowledged that a company-wide 

cutback of expenses during 1974-1976 reduced maintenance expenditures 

for the generating stations (Tr. 720). He also acknowleged that the 

higher forced outage rates experienced by PECO since 1973 are a 

result of both equipment problems and a tendency not to repair 

- 11 -
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generating units as fast as possible, since an adequate reserve 

margin exists to permit generating stations to be repaired during 

normal working hours (Tr. 718). When higher forced outage rates are 

the result of unhurried repair and more-than-adequate current 

reserve margins, and these same high forced outage rates are used 

to j u s t i f y a s t i l l higher reserve margin, a self-perpetuating 

c i r c l e of j u s t i f i c a t i o n has been created. I t i s bad regula­

t i o n to condone such c i r c u l a r reasoning. The c i r c l e must be broken. 

On p. APP-A5 of Exhibit VSB-2, Mr. Boyer states that "the ov e r a l l 

trend of increasing required reserve levels indicated i n the table 

on page APP-A4 i s due predominately to the system wide decrease i n 

unit a v a i l a b i l i t y . " The member companies of the PJM system have 

l i t t l e incentive to be concerned about higher forced outage rates 

because the PJM system had a comfortable reserve margin of 35% i n 

1979 (Exhibit VSB-2 p. 8). 

Because the present d e f i n i t i o n of loss of load pr o b a b i l i t y 

pessimistically describes the impact of customer losses of load: 

because t h i s r e l i a b i l i t y c r i t e r i o n f a i l s to consider e x p l i c i t l y 

transmission and d i s t r i b u t i o n r e l i a b i l i t y ; and because a r t i f i c i a l l y 

high forced outage rates are being used to j u s t i f y s t i l l higher 

reserve margins, we reject the Company's claim that an adequate 

reserve margin must exceed the 20% goal which the Commission outlined 

i n 1966. We have used a 20% reserve margin of generating capacity 

above peak demand i n our adjustment as a conservative measure for 

PECO i n the interconnected PJM system. Further improvements i n 

- 12 -
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r e l i a b i l i c y of service for che Company should come from improve­

ments i n generacion, Cransmission, and d i s t r i b u t i o n maintenance. 

Q. How did you select the value to be assigned to the excess capacity? 

A- . The value we selected i s taken from Schedule 4.01 of the PJM Agree­

ment e n t i t l e d "Rates and Payments For Contract Capacity". (Staff 

Exhibit DMB/EMB-1-A, Schedule 4). The rate of $25.55 per kilowatt 

became effective on June 1, 1979, subject to approval by the 

Federal Energy Regulatory Commission. This rate i s applied to 

companies which require planned purchases i n order to meet t h e i r 

PJM capacity obligation under Schedule 2.01 and allocated according 

to Schedule 2.21 of the PJM Agreement. This provision allows a PJM 

member u t i l i t y which anticipates that i t w i l l be unable to meet 

i t s forecast obligation to the PJM system to purchase s u f f i c i e n t 

. power from other PJM members rather than i n s t a l l i n g new capacity to 

meet i t s obligation. 

, The purpose of accounting f o r and valuing capacity i n excess or deficiency 

of a contract obligation i s to protect any u t i l i t y from carrying 

the reserves for the system without compensation. This i s a 

bookkeeping adjustment for PJM since the ownership of the capacity 

doesn't change. I f , however, a company's capacity i-.: t r u l y i n 

excess of the PJM system's needs, no compensation is awarded. The 

rate used i n Schedule 4.01 i s representative of the net annual 

cost of combustion turbine generating capacity based on current 

costs of i n s t a l l a t i o n i n PJM member systems. The net cost i s the 

levelized annual cost of plant investment less the benefit of 

- 13 -
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economical energy generated by the plant, because that benefit i s 

retained by the owner. The rate of $25.55 per kilowatt i s thera-

fore the net annual cost of the least expensive type of generating 

capacity i n the PJM system. I t s purpose i s to coordinate capacity 

i n s t a l l a t i o n s by giving the prospective buyer of capacity a reason­

able, short-term alternative to a new i n s t a l l a t i o n , while giving to 

the supplier a f a i r and equitable return on investment. 

A higher rate, such as the average carrying charge of a l l i n s t a l l e d 

capacity or the carrying charges associated with the most recent 

capacity put into service, could have been used for the adjustment. 

The rate of $25.55/KW which we chose assesses PECO with what we 

believe to be the lowest reasonable cost per KW of excess capacity -

capacity not needed to serve i t s customers. 

Q. What kind of adjustment for excess capacity do you recommend? 

A. We recommend an upward adjustment to the t o t a l revenues of the com­

pany to recognize that i f there i s a value to th i s excess capacity, 

i t i s to other u t i l i t i e s rather than to the Company's ratepayers. 

The fixed costs of unnecessary generating capacity represent a 

burden to the ratepayers and to the Company. I t should be the 

objective of a regulated u t i l i t y to minimize the burden associated 

with unnecessary capacity by s e l l i n g , leasing, or r e t i r i n g such 

capacity even i f a l l the costs are not f u l l y recovered. An analogy 

may be drawn to a competitive business burdened with excessive 

inventory or cap i t a l assets. The business minimizes i t s losses by 
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obtaining whatever i t can £or the inventory or capital assets that 

would otherwise go unsold or be unused. PECO's present strategy 

apparently i s to retain a l l capacity ever i n s t a l l e d , at the expense 

of the ratepayer, hoping that demand for power w i l l grow to meet 

the capacity i n place. While we recognize that generating capacity 

i s constructed i n discrete units of multiple megawatts rather than 

by individual megawatts, the fact i s that unnecessary capacity can 

be leased or sold or r e t i r e d by individual megawatts. 

We have i d e n t i f i e d an amount of excess capacity i n megawatts rather 

than i d e n t i f y i n g i n d i v i d u a l generating stations whose capacity i s 

excess because we.believe that the selection of plants to be sold, 

leased, or r e t i r e d should be l e f t to the Company. Such decisions 

should be reviewed by the Commission to assure that they are i n 

the public in t e r e s t . 

We assert that 850 MW of PECO's i n s t a l l e d capacity i s not necessary 

for serving the Company's ratepayers. I f i t has a purpose and a 

value, i t i s to other u t i l i t i e s and their customers. We have 

therefore assigned a revenue level which i s based upon a rate found 

reasonable by PJM. This rate represents the least cost capacity 

i n the PJM system ( i . e . combustion turbines) and therefore places 

the most reasonable obligation on the Company i f i t i s not able to 

r i d i t s e l f of the burden, of the excess capacity. 

By valuing the excess capacity at a rate which equals the net 

annual cost of combustion turbine generating capacity, we have 

created an inducement for the Company to remove capacity whose 
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annual costs at least equal $25.55 per kilowatt. I f the Company i s 

able to s e l l or lease capacity for a higher rate, clearly the 

stockholders of the Company w i l l benefit. I f the capacity i s sold 

or leased for less than $25.55 per kil o w a t t , the loss w i l l also 

belong to the Company's stockholders but the burden is s t i l l lessened. 

The Company has declined to make s u f f i c i e n t adjustments i n i t s 

i n s t a l l e d capacity without Commission prodding. 

I recommend an upward adjustment to t o t a l revenues of $21,717,500, 

which i s the product of 850 MW of excess capacity valued at $25.55 

per KW. Our choice of a rate per kilowatt which represents the 

least cost capacity i n the PJM system should not preclude the Com­

mission from using rates which more d i r e c t l y r e f l e c t the costs of 

capacity i n indi v i d u a l u t i l i t y companies. 

This revenue adjustment increases the Company's adjusted 

test year revenues by $21,717,500 and therefore reduces the 

Company's proposed rate increase by the same amount. The 

Company rather than the ratepayer i s made responsibile for t h i s 

amount of costs associated with excess capacity. Using regulatory 

accounting, the Company may reduce or eliminate i t s burden of 

excess capacity or even possibly p r o f i t by s e l l i n g , leasing or 

r e t i r i n g these megawatts. These are the type of cost minimizing 

actions we hope to induce through t h i s adjustment. 
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APPENDIX A Statement oi Educational and Professional Background 

Eileen M. Barrett 

Current Employment Economist, Pennsylvania Public U t i l i t y Com­
mission, Bureau of Conservation, Economics, 
ahd Energy Palnning, January 1978 to the 
present. Continuing r e s p o n s i b i l i t y for 
economic analysis of special topics i n the 
e l e c t r i c u t i l i t y industry. Have prepared 
reports to the Chairman on the reserve generating 
capacity of Pennsylvania under several scenarios., 
including removal of major coal-burning stations 
for environmental reasons and removal of a l l 
nuclear stations f o r safety reasons. Special 
advisor to Staff Counsel on environmental 
impacts of high-voltage transmission l i n e s . 

Education M.A. Regional Science, 1974 
University of Pennsylvania, Philadelphia, PA 

B.A. Geography, minor i n Economics, 1973 
George Washington University, Washington, D.C, 

Previous Employment Economist, Governor's Office of State Planning 
and Development, Harrisburg, 1977-1978- Directed 
and participated i n projects r e l a t i n g to state 
energy planning, state coal development, analysis 
of National Energy Plan. 

Planner, U.S. Department of the I n t e r i o r , Bureau 
of Outdoor Recreation, Philadelphia, 1974-1977. 
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David M. Boonin i s head of the 'Economics Division within the Bureau of 
Conservation, Economics and Energy Planning of the Pennsylvania Public 
U t i l i t y Commission. Responsible for the management and administration 
of the Division and supervises the a c t i v i t i e s of the Division's techni­
cal s t a f f . Directs the establishment of project teams and designates 
project managers. As the Division Chief, he determines p r i o r i t i e s of 
i n t e r n a l l y i n i t i a t e d projects and confers with Bureau Director and/or 
the Chairman on the Division's goals, objectives and p r i o r i t i e s . Coor­
dinates i n t e r d i s c i p l i n a r y analytical project teams, which address p o l i ­
cy issues and perform research on energy and u t i l i t y regulatory topics. 
Also performs duties outlined i n next section. 

Pre vious Experience 

- Chief of the Energy Impact Analysis Section, Pa. PUC. Managed i n t e r ­
d isciplinary projects concerning energy and fixed u t i l i t i e s , with the 
objective of developing policy recommendations for the Commission's 
approval. Serve as an in-house consultant to the Commission. Specif­
i c areas of study have included: developing policies to cope with 
energy shortages and promote conservation; improving the environment 
for cogeneration; defining capacity requirements; developinp, rate case 
policies and Recommendations; creating policies to induce the improve­
ment of e l e c t r i c u t i l i t i e s ' operating e f f i c i e n c i e s ; and studying i n t e r ­
state power supply agreements. Testify as expert witness i n Commission 
rate proceedings. 

- Economic advisor to the Chairman of the Pennsylvania Public U t i l i t y Com­
mission and to the other Commissioners. Analyzed problems i:nd recom­
mended policies concerning issues within the entire spectrum of economic, 
f i n a n c i a l , energy and fixed u t i l i t y regulation under the Commission's 
j u r i s d i c t i o n . Reviewed rate cases and recommended specific decisions 
and policies including t o t a l revenue requirements, rate structures and 
treatment of a l l related underlying considerations. 

- Staff economist for the Government Division, U.S. Department of Commerce. 
Revised data concerning state and l o c a l governments' contribution to the 
Gross National Product. Researched and developed a method for lagging 
tax a c t i v i t y indicators from the period i n which the taxes were accrued 
to when the a c t i v i t y occurred. Also developed indices. 

- Economist on the Nuclear Technical Staff, United Engineers and Construc­
tors. Analyzed issues r e l a t i n g to the licensing, design and safety of 
nuclear power plants. Contributed economic, demographic, s t a t i s t i c a l 
and engineering analyses to conceptual design reports, s i t i n g studies, 
environmental impact statements and safety analysis reports. Researched 
the economics of various modes of e l e c t r i c power generation, long run 
energy supply and demand, and comparative energy input-output options. 
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Education 

KA, Economics 

Brown University, Providence, R.I. 

BS, Economics 

Wharton School, University of Pennsylvania, Philadelphia, Pa. 

Certificates of Completion 

U t i l i t y Rate Regulation, Michigan State University, East Lansing, 
Michigan, 1978. 

Regulation of Water U t i l i t i e s , University of South Florida, 
St. Petersburg, Florida, 1976. 

Environmental Impact Statements, George Washington University, 
Washington, D.C, 1974 

Publications and Presentations 

Decommissioning;, A. State's Perspective, Decontamination and Decom­
missioning of Nuclear F a c i l i t i e s , American Nuclear Society, 
September 1979. 

Return on Effectiveness, ERRI Cogeneration Workshop, San Antonio, 
Texas, A p r i l 1979. 

Return on Effectiveness, Sixth Energy Technology Conference, 
Washington, D.C, February 1979. 

Economics and the Public Interest, Ursinus Economists' Club, 
Coliegeville, Pennsylvania, February 1978. 

Supplemental Comments on Marginal Cost Pricing Theory, Co-author, 
Louis J. Carter, National Gas Survey on Rate Design, Federal 
Power Commission, 1977. 

An A i r c r a f t Accident D i s t r i b u t i o n Function, Transactions, American 
Nuclear Society, Volume 18, June 1974. 
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1 Summary 

2 The f o l l o w i n g adjuscmencs Co Respondenc's Cash Working Capicai Re-

3 quicamenC (Exhibic 0PS-2, page C-25) o f 552,276,000 are reccnmended: 

4 Semi-Annual Inceres t Payments 327,071,000 

5 Pre fe r red Dividend Payments . 3,121,000 

5 Cash Required to Finance O&M Expenses 25,368,000 

7 , Tocal Adjuscmencs co Cash Working Capicai S55,560,000 
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T r i a l Seat? Scacemenc No. CFM-i 

Witness: Gacrge V. Markovci 

j_ 0. Scate your name and che name and address o: your empioyer. 

2 A. George r. Markovci. I am employed by the Pennsylvania Public u t i l i t y 

3 Comnission, P. 0. Box 3265, Harrisburg, Pennsylvania 17120. 

4 Q. What i s vour posicion v i t h che Pennsylvania Public U t i l i t y Commission 

5 and how long have you held t h i s posicion? 

6 A. I am an Analyse f o r the Energy D i v i s i o n - E l e c c r i c Finance Seccion, 

7 Bureau o'f Rates and I have held t h i s p o s i t i o n since Occober 1977. P r i o r 

8 to chac I was employed as an Analyst f o r che Financial Seccion - Bureau 

9 of Races and Research from February 1975 to Occober 1977. 

!0 0. Whac i s your educational and prof e s s i o n a l background? 

11 A. S e e A p p e n c i x A. 

12 Q. Whac i s the purpose o f your Cescimony i n chis case? 

13 A. My cesc'imony i s intended to recommend the f o l l o w i n g necessar1/ downward ad-

14 juscments to Respondent's Cash Working Cap i t a l Requiremenc ( E x h i b i t DPS-2, 

15 Page C-25) 

16 Semi-Annual I n t e r e s t Paymencs $27,071,000 

17 Pre fe r red Dividend Paymencs 3,121,000 

18 Cash Requiremenc co Finance O&M Expenses 25,368,000 

19 Tocal Adjuscmencs co Cash Working Cap i t a l $55,560,000 

20 Q. Please comment on your reasons f o r d isagreeing w i t h the Company's methoc-

21 ology used to determine the cash working c a p i t a l requiremenc? 

22 A. The purpose o f a cash working cap ica i allowance i s to a l low che ecuicy 

23 holder a f a i r recurn on funds requi red by a u t i l i t y co conduct normal opera-
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1 Cions and Co cover any gap betveen cash expentiiCures requi red nor che pro-

2 duct ion and d e l i v e r y of service and the c o l l e c t i o n of revenues associated 

3 w i t h chese se rv ices . 

h The rates paid by PECO cuscomers inc lude a revenue requiremenc to 

5 service debc and p r e f e r r e d o b l i g a t i o n s . These ratas are c o l l e c t e d on a 

6 continuous basis Chroughout the year. I n Che case o f bonds, the in te resc 

7 _ i s paid semi-annually and p r e f e r r e d dividends are pa id q u a r t e r l y . I f 

8 revenues c o l l e c t e d from cuscomers but r.ot ye t paid to bondholders and 

9 p re f e r r ed scockholders.are noc recognized as a source of working cap ica i 

10 con t r i bu t ed by che ra ta payer and correspondingly o f f s e t against the 

11 cash' working c a p i t a l requiremenc, the equicy holders w i l l earn on c a p i t a l 

12 not suppl ied by them and receive a supplemental recurn or w i n d f a l l p r o f i t . 

13 PECO recognizes t h i s p r i n c i p a l i n i t s revenue-expense lag study f o r tax 

14 revenues received i n advance o f payment. There i s no v a l i d basis f o r i g -

15 nor ing the same p r i n c i p a l and a p p l i c a t i o n co funds c o l l e c t e d to service debt 

16 and p r e f e r r e d inscrumenc-s . 

17 I be l i eve that an adjustment should be made on the basis chat the 

18 mid-point o f semi-annual in te resc paymencs and q u a r t e r l y p r e f e r r e d d i v i -

19 dend paymencs are proper i n de termining che adjustmenc to cash working 

20 capica i requiremenc f o r debc se rv ice and p r e f e r r e d o b l i g a t i o n s . 

21 Q. Have you prepared an exh ib ic o u t l i n i n g che S c a f f ' s p o s i t i o n i n regard to 

your adjustments co the cash working cap ica i requirement f o r semi-annual 

inceresc payments and q u a r t e r l y p r e f e r r ed d iv idend payments f o r the cesc-

22 

23 

tU year March 31, 1980? 

25 A. Yes, I have accached Tr i a l Scaff Exhibic Mo.'s GFM-iA and IB: Exhibic No. 
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1 GFM-IA supports a downward adjustmenc i n cash working c a p i t a l or 327,071,000 

2 f o r semi-annual inCerast payments. E x h i b i t No. GFM-13 indicaces a downward 

3 adjustmenc o f 33,121,000 f o r q u a r t e r l y p r e f e r r e d d iv idend payments. The 

4 co ta l downward adjustmenc f o r debt se rv ice and p r e f e r r e d o b l i g a t i o n s i s 

5 530,192,000 and should be app l ied as a reduccion co the Cash Working Cap i t a l 

6 Requiremenc. 

7 Q. Please comment on your reasons f o r d isagreeing w i t h Che Company's creac-

8 ment o f a r r i v i n g ac che Cash Requiremenc of 571,876,000 to f inance Opera-

9 t i o n and Maincenance Expenses (Exh. DPS-2, Page C-25). 

10 A. The Company was s e l e c t i v e i n a r r i v i n g at i t s Average Lag i n Receipt o f 

11 Revenues of 57 days. Respondenc has used a combination of a l a g 

12 mechodology and a balance sheec approach co determine chis requirament 

13 of 57 days. PECO's c l a im i s based on 15 days f rom che mid-point o f the 

14 monch, fou r days f o r b i l l p repara t ion and 38 days f o r che time average 

15 b i l l i s outs tanding (Exh. DPS-1, page C-25A). 

16 Witness Rimmerman (TR-403) charac te r i zed the 38-day per iod fo r , the 

17 average time b i l l i s ou ts tanding as s t r i c t l y a l ag i n r e c e i p t o f payment. 

18 Scaf f does not agree w i t h t h i s stacement. The method of a r r i v i n g at the 

19 38-day per iod was the r e s u l t o f the sum of twelve monthly t o c a l accounts 

20 rece ivable balances d iv ided by the sum of twelve average d a i l y revenue 

21 balances f o r che twelve months ended March 31, 1979 (TR-373). S t a f f 

22 character izes t h i s as a the balance sheet approach as t h i s method 

23 u t i l i z e s twelve "snapshot" p i c t u r e s o f the Company's balances at the end 

24 of each monch of che t e s t year. 

25 I - be l i eve thac a Revenue Lag Day scudy should be made u c i l i s i n g To t a l 
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1 E l e c t r i c Revenues f o r the cesc p e r i o d . The Lag cay scudy should inc lude 

2 both E lecc r i c Revenues by Race Classes and Other Operacing Revenues, i n -

3 e luding l a t e payment p e n a l t i e s . 

4 Q. Have you prepared a Revenue Lag Day Study f o r che Cest period? 

5 A. Yes, accached i s T r i a l S t a f f Exhibic GFM-1C (Three Sheecs). 

6 Q. Do you have any add i c iona l commencs Co make on T r i a l Scaff Exhibic GFM-IC? 

7 A. Yes. The source o f To ta l Revenue and resulcant Revenues D o l l a r Days 

S u t i l i z e d was Exhibic DPS-1, Page A-5, which i s the h i s t o r i c t e s t year 

9 ended March 31, 19 79. I could not use the f u t u r e cest year revenues as Che 

10 Company i n f o r ~ a c i o n regarding a breakdown c f f o r f e i t e d discour.es f o r the 

11 fucure cest year vas noc a v a i l a b l e (TR-1, 0 . and A. 15) . 

12 I , a lso could have assumed-cha a id -po inc o f the 54-calen.dar days 

13 a fce r due date when a del inquent account i s r e f e r r e d to an outs ide c o i l e c -

14 t i o n agency or becomes del inquent (Footnotes D, E. & F ) . I d i d not use 

15 che mid-poinc o f 54-calendar days or 27 days i n the inceres t o f conserva-

16 t i sm. 

17 Q. How did you make your revenue lag study as outlined on T r i a l Scaff Exhi-

18 b i t GFM-1C? 

19 A. First, I cook che eleccric revenues received by each individual rate 

20 class and mulciplied ic by che lag days indicated and explained on 

21 Footnotes A, 3 and C :;hich resulted in revenue dollar days for each 

22 individual rate class. This resulted in a Tocal Revenue of 51,196,846,493 

23 and Revenue Dollar Days 3^9,094,581,519 for che Cast period. 
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1 Then che Ocher Operacing Revenues exc lud ing lace payment pena l t i e s 

2 were lagged i n the same manner Co a r r i v e ac Tocal E l e c t r i c Operacing 

3 Revenues of 31,208,836,493 and Revenue D o l l a r Days of 349,456,279,519 

4 which resulced i n 41 days revenue lag before a p p l i c a c i o n o f Late Paymenc 

5 PenalCies. The 30 and 57- lag days used f o r Ocher Oneracing Revenue 

6 icems vere conservacively est imated i n the absence o'f s p e c i f i c inforraa-

7 t i o n . 

8 The 95- lag days used f o r l a t e penal ty paymencs ara explained i n 

9 Footnotes D, E and F. The p r i n c i p l e invo lved to a r r i v e at penal ty revenue 

10 d o l l a r s was co c a p i t a l i z e the associaced pena l t i e s at an annual or 

11 monthly i n t e r e s t ra te Co der ive che revenues associaced w i t h chese 

12 l a t e penal ty payments. This was Chen m u l t i p l i e d cimes che 95- lag days 

13 co a r r i v e ac che Revenue D o l l a r Days of 35,014,765,000 associaced wich 

14 lace penaicy paymencs. 

15 The o v e r a l l r e s u l t was 31,213,526,493 of Tocal Revenue d iv ided by 

16 554,471,044,519 Revenue Dol l a r Days which resulced i n an o v e r a l l 45 

17 d o l l a r days revenue l a g . 

18 The d i f f e r e n c e becween the Company's Do l l a r Days Revenue Lag of 5.7 

19 days and S c a f f ' s 45 days r e s u l t s i n an reduc t ion o f 12 days to Respon-

20 dent ' s c l a im f o r cash requ i red to f inance O&M expenses. This r e s u l t s i n 

21 a cash working c a p i t a l requirement o f $46,508,000 (22 days 9 $2,114,000) . 

22 • A 525,368,000 reduc t ion (12 days x 52,114,000) to Respondent's cash 

23 working c a p i t a l c l a im of $71,376,000 to f inance 0&M expenses i s recommended. 
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T r i a l Scaff Scacemenc N'o. GFM-1 
Wicr.ess: George 7. ;-!arkovci 

Aooendix A 

Educational and Professional Background 

I graduated in February 1950 v i t h a B.A. degree' from Pennsylvania 

State University, majoring in Commerce and Finance. After graduation, I 

was employed by tha Blue Mountain Consolidated Water Co. of Nazareth, Pa. 

(1950-1965). I was hired as an accountant, promoted to o f f i c e manager 

and ultimately to Manager. Served as Manager for an eight-year period. 

In 1965,. I was employed by General Waterworks Management and Service Cor­

poration as Division Accountant of their Delaware Division. My duties i n ­

cluded supervision of office personnel and formulation cf office and ac­

counting procedures for seven operating u t i l i t y companies in Delaware,. 

Pennsylvania and Maryland. I was transferred in June of 1966 to Pannsyl­

vania U t i l i t i e s Invescment Corporation as Cheir Controller and Assistant 

Secretary-Treasurer. My duties consisted of preparation of consolidated 

financial reports, operating budgets, cash flow and ocher financial reports 

for the parent and four operating steam heat u t i l i t i e s , . I served in this 

capacicy uncil June of 1967'when I encered the public accouncing pro­

fession. I remained in public accounting uncil February 1970. During 

this time I was employed by the firms of Timpson, Boyle and Wolverton 

of Oakland, California and J." D. Yerger Company of Reading, Pennsylvania. 

In February 1970, I was hired as Accounting Manager of Che Birdsboro 

Corporacion, Birdsboro, Pa. I became Treasurer of Barbey Eleccronics of 

Reading, Pennsylvania in April 1971 and served in this capacicy u n t i l 

December 1973 when I accepted Che posicion of Controller with Herr & 

Company of Lancaster, Pennsylvania and remained in thac capacity u n t i l 

1 
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T r i a l Scar: Scacemenc No. GFM-I 
Wicness : George F. Markovci 

Appendix A 

Educacionai and P ro fes s iona l Background (concinued) 

May 1975 when I became che accountant f o r Che Reading Area Community 

College. I served as t h e i r accouncant u n t i l February 1976 when I j o i n e d 

the s c a f f o f the Pennsylvania Publ ic U t i l i t v Commission. 

L 
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T r i a l Scaff Exhibic Mo. CFM-1A 
Wicness: George r . Markovci 

PENNSYLVANIA PUBLIC UTILITY COMMISSION 

v. 

PHILADELPHIA ELECTRIC COMPANY 

Dockec Mo. R-79060365 

Exhibic to Accompany The 

Di rec t Testimony 

of 

George F. Markovci 

Concerning: 

Cash Working Capicai 
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T r i a l Sca f f Exhibic GFM-1A 

PHILADELPHIA ELECTRIC COMPANY 

Commission Scaf f AdjusCmenc co Cash Working 
Capicai Requiremenc f o r Semi-Annual 

Inceresc Paymencs f o r Year Ended March 31, 1950 

Exh. DPS-2 

Page A-2 Nec E l ecc r i c Plant—3/31/80 52,501,021,000 

Accachmenc 1979 Budget Capica l izac ion 
II-A-iA Ratio Long-Term Debt 52. IT. 
Exh. DPS-2 Amount o f Net E lecc r i c Plant A l loca t ed co SI,303,032,000 
Page D-9 Long Term Debt (S2,501,021,000 x 52 .1«) 

Exh. DPS-2 Pro Forma Long Term In teresc Ciarges 
3-19 A l l o c a b l e co E l ecc r i c (Embedded Debc 

Cose o f 3.31:": x 51,303,032,000 E l ecc r i c 

Plane) $108,232,000 

Semi-Annual Inceres t Pavments $108,232,000 

- 2 payments $54,141,000 

Scaff Assumes Mid-Point of Semi-Annual Long Term Debt 

Payments o f $54,141,000 ' 2 

S t a f f recommended adjuscment to cash working cap ica i 
requiremenc f o r long term inceresc paymencs 327,071,000 
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T r i a l S ta r : Exh ib i t No. GFM-1B 
wi tness : George F. Markovci . 

PENNSYLVANIA PUBLIC UTILITY COMMISSION 

v . 

PHILADELPHIA ELECTRIC COMPANY 

Docket Mo. R-79060865 

E x h i b i t to Accompany The 

Di rec t Testimony 

of 

George ?. Markovci 

Concerning: 

Cash Working Cap i t a l 

j 
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T r i a l S t a f f E x h i b i t GFM-1B 

PHILADELPHIA ELECTRIC COMPANY 

Commission S t a f f Adjustment to Cash Working 
C n p i t a l Requirement f o r P r e f e r r e d Dividend 

Payments f o r Year Ended March 3 1 , 1980 

Exh. DPS-2 

Page A-2 Net E l e c t r i c P lan t—3/31/80 $2,501,021,000 

Attachment 1979 Budget C a p i t a l i z a t i o n 

I I - A - I A Ratio P re fe r r ed Stock 12.8% 

Amount o f Net E l e c t r i c P lan t Financed by 
P r e f e r r e d Stock (12.8% x $2,501,021,000) $320,130,688 

Exh. DPS-2 

Page B-20 Embedded Cost of Preferred Stock 7.80% 

Amount of Preferred Stock Dividends Allocated 
t6 Electric Plant (7.80% x $320,130,688) $24,970,194 
Average Quarterly Dividend Payments Allocated 
to Electric Plant ($24,970,194 t 4 Quarterly 

Payments) $6,242,549 

Staff assumes Mid-Point of Quarterly Preferred Dividend 

Payments of $6,242,549 2 
Staff recommended adjustment to cash working c a p i t a l require­
ment for quarterly preferred dividend payments $3,121,000 
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Markovci-cros P. HQ 39 

pay these r i s i n g costs and does so? I s t h a t not correct? 

A. That * s c o r r e c t , Mr. H a l l . 

Q, However, i s i t not t r u e , Mr. Markovci, 

t h a t the company i s not compensated through i t s r a t e s , 

f o r the increase i n these costs? 

That i s cor r e c t t o the extent o f not being 

compensated due t o re g u l a t o r y l a g . 

(J Would i t also be t r u e t o the extent t h a t the 

company had experienced an increase i n i t s debt or p r e f e r r e d 

costs, which increase had been since the time o f the 

company^ l a s t r a t e order, w i t h no subsequent f i l i n g having 

been made? I s t h a t not correct? 

A. That i s s u b s t a n t i a l l y c o r r e c t , Mr. H a l l . 

MR. HALL: l h a t i s a l l the questions t h a t I ha^e. 

Your Honor. 

THE ADMINISTRATIVE LAW JUDGE: Thank you. 

Do any other p a r t i e s have any questions o f t h i s witness? 

(No response) 

MR. SAYRE: No r e d i r e c t . 

THE ADMINISTRATIVE LAW JUDGE: The witness i s 

excused. 

MR. HALL: Your Honor, at t h i s time, we have 

Mr. C a r r o l l f o r a d d i t i o n a l cross examination as t o his 

r e b u t t a l testimony. Mr. C a r r o l l has been pre v i o u s l y sworn. 

- MOHBBACM B MARSHAL, INC. 17 N. LOCKWILLOW AYE.. • HAROISBURG. PA. I J I I 2 

j 
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BEFORE THE 

PENNSYLVANIA PUBLIC UTILITY COMMISSION 

*** *** *** 

PENNSYLVANIA PUBLIC UTILITY COMMISSION 

VS. 

PHILADELPHIA ELECTRIC COMPANY 

R.I.D. R-79060865 

*•** *** 
Direct Testimony of 

John K. Stutz 

as to 

Long Range Load Forecasting 

Noveinber 2, 1979 
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6 A. 
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15 Q. 

16 A. 

17 
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25 

126 
i 

i 27 

Research Group, Inc. (ESRG), 120 M i l k S t r e e t , Boston, MA 02109. 

Group. At ESRG I have s p e c i a l i z e d i n the area o f mathematical 

modeLing and i t s a p p l i c a t i o n t o energy r e l a t e d problems. I have 

had extensive experience i n the areas of long range e l e c t r i c u t i l i t y 

load f o r e c a s t i n g . I have t e s t i f i e d on matters r e l a t e d t o load 

f o r e c a s t i n g i n the s t a t e s of Massachusetts, Connecticut, New York, 

Pennsylvania 1 and Michigan. A complete d e s c r i p t i o n of my background 

and q u a l i f i c a t i o n s i s contained i n the attached V i t a , E x h i b i t • (JS-1) 

1. I w i l l present the r e s u l t s of an independent Base 

Case long range load f o r e c a s t f o r the P h i l a d e l p h i a 

E l e c t r i c Company system (PECO) prepared by ESRG. The 

Base Case modelling methodology, data sources, f o r e ­

c a s t i n g assumptions, and d e t a i l e d r e s u l t s are described 

f u l l y in:'Exhibit {JS-4); 

2. The ESRG Base Case r e s u l t s are compared to PECO's long 

range load f o r e c a s t , p o i n t s o f c o n t r a s t i d e n t i f i e d , and 

a c r i t i q u e o f f e r e d of aspects of the Company's f o r e c a s t 

submission; 
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3. I w i l l present the r e s u l t s of a Conservation P o l i c y 

Forecast developed by ESRG. Again, d e t a i l e d e x p l i c a t i o n 

i s summarized a t the end o f the testimony i n E x h i b i t (JS-5) 

F i n a l l y , i n a supplementary submission, I w i l l discuss the aspects 

of the " e s s e n t i a l human needs" q u e s t i o n r a i s e d f o r c o n s i d e r a t i o n i n 

t h i s case by Chairman Goode i n a memorandum t o Judge Shane dated 

August 9, 1979. 

Why are you pre s e n t i n g a "Conservation P o l i c y scenario a n a l y s i s " 

i n t h i s case? 

C u r r e n t l y , long range f o r e c a s t s are prepared under "business-as-

usual" assumptions. This c h a r a c t e r i z e s both the Company's f o r e c a s t 

and ESRG's Base Case f o r e c a s t i n t h i s case. These assume only 

e v o l u t i o n a r y changes i n the economics and r e g u l a t o r y environment. 

Recent a c t i o n s by the f e d e r a l government and the s t a t e governments 

i n New York and C a l i f o r n i a suggest t h a t t h e r e can be discontinuous 

s h i f t s i n r e g u l a t o r y p o l i c y — s h i f t s which lead t o a much more aggressive 

promotion of conservation than would normally be expected. The 

primary purpose o f the Conservation scenario i s t o show the p o t e n t i a l 

e f f e c t s of such a s h i f t i n s t a t e p o l i c y upon the Base Case f o r e c a s t 

of l o c a l growth i n the PECO se r v i c e area prepared by ESRG. Since 

the f u t u r e d i r e c t i o n of s t a t e p o l i c y i s unknown a t t h i s t i m e , the 

r e s u l t s of the Conservation P o l i c y scenario a n a l y s i s form a u s e f u l 

compliment t o the Base Case f o r e c a s t i n d e s c r i b i n g the s t r u c t u r e of 

peak demand and energy consumption which PECO may experience i n 

the f u t u r e . 

- 2 -
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prepared by ESRG I f i n d t h a t the estimates of growth i n energy 

consumption and peak power developed in-house by PECO and contained 

i n E x h i b i t (WCH-1) are s u b s t a n t i a l l y i n excess of what i s 

l i k e l y t o occur. A summary of the PECO and ESRG Base Case r e s u l t s 

appears i n Table 1 below. Through a p o i n t - b y - p o i n t comparison of 

the Company f o r e c a s t w i t h t h a t prepared by ESRG, I f i n d t h a t the 

general overestimate of f u t u r e e l e c t r i c load and energy growth 

can f o r the most p a r t be trac e d t o the f o l l o w i n g primary sources: 

• Overestimates of l i k e l y r e s i d e n t i a l customer growth, 

• Inadequate treatment of c e r t a i n r e s i d e n t i a l end-uses, 

• Overestimate of the a d d i t i o n of new loads i n the 

commercial sector, 

• F a i l u r e t o adequately account f o r changes i n energy 

i n t e n s i t y and s e l f - g e n e r a t i o n w i t h i n the i n d u s t r i a l 

sector. 

Based upon the r e s u l t s of the Conservation P o l i c y scenario 

a n a l y s i s i n E x h i b i t (JS-5), I f i n d t h a t i f the State pursues 

a p o l i c y of vigorous promotion of conservation, the f u t u r e load 

growth experienced by PECO may be s u b s t a n t i a l l y below t h a t shown 

i n the ESRG Base Case (see Table 1.1 of E x h i b i t (JS-5)). 

- 3 -
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1 TABLE 1 

2 Comparison of Annual Base Case Growth Rates: 
1977-1988 

3 

11 

13 

ESRG PECO 

4 R e s i d e n t i a l E n e r g y ( 1 ) 1.6% 3.0% 

(2) 

5 Commercial Energy .5 3.2 

6 I n d u s t r i a l Energy 1.9 2. 7 ( 3 ) 

7 T o t a l Energy* 4 5 1.4 2.9 

8 Summer Peak 1.1 2.3 

9 
10 ^ ' c o r r e c t e d f o r b i l l i n g adjustments and 1977 weather n o r m a l i z a t i o n , and includes s i n g l e p o i n t metered (SPM) apartments. 

^ ( ? ) ' 
12 Includes "Other Non-manufacturing" and 90% small "C & I " 

based on E x h i b i t (WCH-1), Sec. 3. 

1*> * 3 5 Includes manufacturing and 10% small "C & I . " 

(4) 
Excludes Sales f o r Resale. 

15 

16 

17 

18 Q- How are the r e s u l t s of the ESRG f o r e c a s t r e l a t e d t o the issues of 

19 capacity planning and u t i l i z a t i o n ? 

20 A. I share the view expressed by company witness Boyer t h a t 

21 "Generation pla n n i n g begins w i t h the f o r e c a s t of f u t u r e annual 

22 sales and peak demand" ( E x h i b i t (VSB-2), p. 1 ) . Given t h a t 

23 the f o r e c a s t which I am sponsoring i s s i g n i f i c a n t l y lower than 

24 t h a t proposed by the Company, I would expect t h a t i t would lead 

25 t o the need f o r s u b s t a n t i a l l y less a d d i t i o n a l c a p a c i t y than c u r r e n t l y 

25 planned. However, the issues i n v o l v e d i n generation p l a n n i n g 

27 extend f a r beyond the area of load f o r e c a s t i n g . For t h a t reason I 

- 4 -
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w i l l simply p o i n t out t h a t the f o r e c a s t which I am sponsoring has 

been used as one of the inputs f o r the' a n a l y s i s of the need f o r 

and economics of generation planning and system r e l i a b i l i t y 

presented by Dr. Don Shakow of our f i r m . One may con s u l t Dr. 

Shakow's testimony t o determine the impact of the ESRG f o r e c a s t 

i n the area of generation planning. The ESRG f o r e c a s t i s also 

r e l e v a n t t o c e r t a i n o f the f i n a n c i a l issues i n t h i s case. Here 

one may co n s u l t the testimony of Mr. Robert Towers. Mr. Towers 

has u t i l i z e d the ESRG f o r e c a s t as one of the i n p u t s i n the 

pr e p a r a t i o n of h i s testimony. 

Q. Before beginning your comparison of the ESRG and Company f o r e c a s t s , 

please e x p l a i n the r e l a t i o n s h i p between your subsequent testimony 

and the i n f o r m a t i o n contained i n E x h i b i t (JS-4). 

A. E x h i b i t (JS-4) contains a complete d e s c r i p t i o n of the 

assumptions, methodology, and r e s u l t s of the ESRG f o r e c a s t . I t 

i s the primary source o f i n f o r m a t i o n concerning my f o r e c a s t . 

Below I w i l l present a general d i s c u s s i o n of the ESRG f o r e c a s t 

w i t h the aim of h i g h l i g h t i n g the p o i n t s of d i f f e r e n c e between i t 

and t h a t prepared by the Company. For d e t a i l s concerning the 

l a t t e r f o r e c a s t , the reader may r e f e r t o Mr. Hoch's E x h i b i t 

(WCH-1). 

Q. Please begin your comparative a n a l y s i s of the ESRG and PECO 

for e c a s t s by dis c u s s i n g the f u t u r e number of r e s i d e n t i a l customers. 

- 5 -
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1 A. The two fo r e c a s t s are s i m i l a r i n methodology. Both f i r s t o b t a i n 

2 . estimates of f u t u r e p o p u l a t i o n growth, convert t h i s t o growth i n 

3 the number of households ( d w e l l i n g u n i t s ) , and then a p p o r t i o n 

4 the growth among d i f f e r e n t types of housing u n i t s . For 19 88, ESRG 

5 fo r e c a s t s 1.426 m i l l i o n households f o r the se r v i c e area, w h i l e the 

6 Company f o r e c a s t s 1.475 m i l l i o n households. ESRG d i v i d e s new 

7 c o n s t r u c t i o n i n t o 48% s i n g l e f a m i l y , 52% m u l t i f a m i l y , w h i l e the 

g Company has the s p l i t a t 55% s i n g l e f a m i l y and 45% m u l t i f a m i l y . 

9 • There are thr e e major components t o the f o r e c a s t s of r e s i d e n t i a l 

10 customer growth prepared by ESRG and the Company: p o p u l a t i o n 

H growth, t r e n d i n the number of persons per household, and s p l i t 

12 between s i n g l e f a m i l y and m u l t i f a m i l y d w e l l i n g s . On each p o i n t , 

12 PECO has taken a decidedly o p t i m i s t i c view. The PECO p o p u l a t i o n 

1^ growth r a t e i s compared t o the f o r e c a s t s o f the Census or the 

15 Pennsylvania O f f i c e of State Planning and Development i n E x h i b i t 

(JS-4), p. 66, and seen t o be r e l a t i v e l y h i g h . However, t h i s i s 

17 o f f s e t by r e l a t i v e l y h i g h p r o j e c t i o n s o f the number of persons per 

i g household, which tends t o decrease customer growth but r a i s e s the 

i g number of s i n g l e f a m i l y d w e l l i n g s added. This l a t t e r p o i n t i s 

2Q s i g n i f i c a n t because of lower consumption of m u l t i f a m i l y u n i t s . 

21 Focusing on the s i n g l e f a m i l y / m u l t i f a m i l y s p l i t f o r a moment, we 

22 note t h a t the Company stresses what customers may want, not what 

23 they are l i k e l y t o be able t o a f f o r d . For example, the f a c t t h a t 

24 the p r i c e of s i n g l e f a m i l y housing i s expected t o run 2 t o 4% 

25 above i n f l a t i o n i s seen as p a r t o f the "compelling case" f o r home 

2(3 ownership among young couples. ( E x h i b i t (WCH-1, p. 48). Nowhere 

27 i n i t s d i s c u s s i o n does PECO mention t h a t r e a l household income 

- 6 -
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j has been stagnant since 1974, nor does i t even suggest t h a t 

2 e s c a l a t i n g r e a l housing p r i c e s , together w i t h high mortgage ra t e s 

3 and lar g e down payments, may cut i n t o the a b i l i t y t o a f f o r d "... 

4 the best s i n g l e investment a v a i l a b l e t o a young f a m i l y or anyone 

5 else i n t h i s country." Based upon c u r r e n t and l i k e l y f u t u r e economic 

g c o n d i t i o n s I regard the ESRG f o r e c a s t as o p t i m i s t i c concerning both 

7 customer growth and a d d i t i o n o f s i n g l e f a m i l y d w e l l i n g s . 

8 

g Q. Please discuss the d i f f e r e n c e between the ESRG and Company 

fore c a s t s of r e s i d e n t i a l consumption. 

H A. I n my previous answer, I explained the d i f f e r e n c e between the two 

12 f o r e c a s t s o f the number o f r e s i d e n t i a l customers. Here I w i l l 

13 focus on the d i f f e r e n c e i n per customer usage. I n order t o f a c i l i t a t e 

14 the discussion I have prepared Schedule A of E x h i b i t (JS-2). 

12 This schedule shows the d i f f e r e n c e between PECO and ESRG f o r e c a s t 

1987 per customer usage i n f o u r c a t e g o r i e s : r e f r i g e r a t o r s and 

^7 f r e e z e r s , h e a t i n g , miscellaneous, and the remaining end-uses i n 

the ESRG f o r e c a s t . I have arranged the data i n t h i s way because 

^g i t h i g h l i g h t s the major d i f f e r e n c e i n per customer consumption 

2Q between the two fo r e c a s t s . Notice t h a t the f i r s t t hree categories 

2 i cover the b u l k of the d i f f e r e n c e . The end-uses lumped i n the f o u r t h 

category show small i n d i v i d u a l d i f f e r e n c e s , the bulk of which 

cancel when added. 

22 

23 

24 

25 

26 

27 

Q, Please e x p l a i n the d i f f e r e n c e i n r e f r i g e r a t o r and f r e e z e r consumption. 

- 7 -
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1 A. This i s due t o much grea t e r s a t u r a t i o n assumptions i n the Company 

2 f o r e c a s t ( u n i t usage i s a c t u a l l y higher i n the ESRG f o r e c a s t ) . 

3 I n the case of r e f r i g e r a t o r s , the base year (1977) s a t u r a t i o n 

4 (average number of u n i t s per household) f o r s i n g l e f a m i l y d w e l l i n g s 

5 i s 1.2, w h i l e f o r m u l t i f a m i l y d w e l l i n g s i t i s 1.04. I n both the 

6 ESRG and Company f o r e c a s t s , the number o f persons per household 

7 i s f a l l i n g and the share o f m u l t i f a m i l y d w e l l i n g s i s growing. I t 

g seems o b v i o u s t h a t b o t h t h e s e t r e n d s w o u l d argue f o r s m a l l e r 

9 s a t u r a t i o n . I n the ESRG f o r e c a s t we have taken the very conserva-

10 t i v e assumption t h a t the s a t u r a t i o n of r e f r i g e r a t o r s I n s i n g l e 

2_1 f a m i l y and m u l t i f a m i l y u n i t s w i l l remain a t t h e i r c u r r e n t l e v e l s . 

12 This i s also supported by the econometrically-based s a t u r a t i o n 

13 growth a n a l y s i s r e f e r r e d t o i n E x h i b i t (JS-4), Sec. 8.1.2. 

1^ The Company simply asserts , w i t h o u t e x p l a n a t i o n , t h a t h i s t o r i c 

15 r e f r i g e r a t o r s a t u r a t i o n growth t o 1.3 by 1988 averaged over s i n g l e 

16 and m u l t i f a m i l y u n i t s w i l l continue. A s i m i l a r set of comments 

17 apply t o f r e e z e r s . I n a d d i t i o n t o the demographic and housing 

18 type trends, the assumed p e n e t r a t i o n o f l a r g e r r e f r i g e r a t o r s w i t h 

19 t h e i r own f r e e z e r space p o i n t t o a moderation i n s a t u r a t i o n growth 

20 f o r t h i s appliance. Nevertheless, t o be conserva t i v e I have 

21 allowed some s a t u r a t i o n growth per the a n a l y s i s i n E x h i b i t (JS-4) 

22 of about 25% o v e r a l l between 1977 and 1987. The Company f o r e c a s t s 

23 a 56% growth i n f r e e z e r s a t u r a t i o n growth between 1977 and 1987. 

24 I f i n d t h a t , g i v e n the u n d e r l y i n g demographic and housing c o n s t r u c t i o n 

25 trends assumed by both ESRG and the Company, the r e f r i g e r a t o r and 

2g f r e e z e r s a t u r a t i o n f o r e c a s t s made by the Company are u n r e a l i s t i c a l l y 

27 high. 
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1 0. Please discuss the d i f f e r e n c e i n e l e c t r i c space heatin g and heating 

2 a u x i l i a r y consumption. 

3 A. Both f o r e c a s t s assume r a p i d p e n e t r a t i o n of e l e c t r i c space heating 

4 among new customers. H i s t o r i c p e n e t r a t i o n r a t e s have been dependent 

5 on a complex mix of f a c t o r s : c o n s t r u c t i o n p r a c t i c e s , gas c u r t a i l m e n t 

6 p o l i c y , economic promotion, etc. From 1970 to 1973, p e n e t r a t i o n 

7 ' rates i n the PECO se r v i c e area f l u c t u a t e d , ranging from .13 to .34, 

8 then increased r a p i d l y t o over .50 i n the gas c u r t a i l m e n t years of 

9 1974 and 19 75. Given the recent rebound of the gas market, bans 

IQ on new master-metered u n i t s , and the c o n t i n u i n g economic i n f e r i o r i t y 

]_]_ of d i r e c t e l e c t r i c h e ating, the shared p e n e t r a t i o n r a t e assumptions 

12 of Ô t o 70% over the f o r e c a s t p e r i o d (compare E x h i b i t (JS-4), 

12 P- 69, and E x h i b i t (WCH-1), p. 170) may be sources of over— 

1- e s t i m a t i o n i n both f o r e c a s t s . The main source of divergence between 

15 the fo r e c a s t s i s tra c e d t o the d i f f e r e n c e s of customer growth 

Ig f o r e c a s t s discussed e a r l i e r . Since p e n e t r a t i o n m u l t i p l i e d by new 

17 customers gives new e l e c t r i c space heated u n i t s , the r e s u l t a n t 

f o r e c a s t s are s e n s i t i v e t o household growth assumptions. The 

d i f f e r e n c e i n household f o r e c a s t s accounts f o r over 70% o f the 

220 KWH/Year/Customer d i f f e r e n c e i n E x h i b i t (JS-2), Schedule A. 

18 

19 

20 

21 The remainder of the d i f f e r e n c e i s a composite e f f e c t . We assume 

22 a l a r g e r f r a c t i o n of m u l t i - t o s i n g l e f a m i l y c o n s t r u c t i o n than 

23 does the Company w i t h concommitant lower usage per household. 

24 Furthermore, based on our p r o t o t y p i c a l b u i l d i n g s h e l l a n a l y s i s 

25 ( E x h i b i t {JS-4), Sec. 8.1.4 and E x h i b i t (JS-5), Sec. 3.2, 

25 we have included thermal i n t e g r i t y improvements i n new e l e c t r i c 

27 space heat c o n s t r u c t i o n reducing e l e c t r i c i t y requirements from 
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5 t o 10 percent. For a l l of these reasons, but e s p e c i a l l y the 

d i f f e r e n c e s i n demographic assumptions and the shared h i g h penetra­

t i o n p r o j e c t i o n s , the ESRG e l e c t r i c heat estimate i s , i n my judgement, 

considerably more r e l i a b l e . 

Q. Please discuss the d i f f e r e n c e i n miscellaneous consumption. 

A. The Company miscellaneous f o r e c a s t c o n s i s t s of three i n d i v i d u a l l y 

f o r e c a s t components: d e h u m i d i f i e r s , supplementary h e a t i n g , and 

t r a n s p o r t a t i o n ( e l e c t r i c v e h i c l e s ) , as w e l l as general increases 

i n the areas o f cooking appliances, entertainment, and "personal 

comfort" uses. I w i l l show t h a t , f o r each of the categories the 

growth i s h i g h l y s p e c u l a t i v e and where any a p p l i c a b l e i n f o r m a t i o n 

e x i s t s i t tends t o suggest decreased r a t h e r than increased growth. 

I w i l l deal w i t h each end-use s e p a r a t e l y . 

9 Dehumidifiers. This i s a curious case. The Company 

provides s p e c i f i c reasons why the use of t h i s appliance 

should d e c l i n e , r e l a t e d t o the o p e r a t i n g c h a r a c t e r i s t i c s 

of c e n t r a l a i r - c o n d i t i o n i n g , and none whatever why i t might 

increase. ' Yet s a t u r a t i o n i s assumed t o increase from 15% 

i n 1979 t o 19% i n 1988. A decrease here would be a t 

l e a s t as p l a u s i b l e . 

• Supplementary Heat. Here only the base year s a t u r a t i o n i s 

based upon hard data; usage i s based upon an estimate o f 

wattage and hours of use. S a t u r a t i o n i s f o r e c a s t t o increase 

from .115 i n 1977 t o .195 i n 1988 f o r r a t e R customers, 

w i t h s l i g h t l y smaller increases o v e r a l l . U n i t usage i s 

expected t o f a l l from 600 KWH t o 575. No s p e c i f i c 
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1 e x p l a n a t i o n of e i t h e r change i s given. I n f a c t , the 

2 p a t t e r n p r o j ected i s extremely implausable. These u n i t s 

3 are eq u i v a l e n t t o baseboard e l e c t r i c u n i t s , and as such 

4 are more expensive sources of heat than e i t h e r the gas 

5 or o i l u n i t s . The only l o g i c a l reason f o r using them i n 

6 a bathroom or bedroom, as PECO r e p o r t s the m a j o r i t y are 

7 used, i s t o save money by heating only a l i m i t e d area. I f 

g • indeed t h i s i s the motive, then the use of such u n i t s f o r 

1000 hours per year i n both bedrooms and bathrooms as 

assumed by the Company i n i t s f o r e c a s t seems u n l i k e l y . 

S i m i l a r l y , one might expect some decrease i n the wattage 

of the average s i z e o f the u n i t s i n use. The Company i n 

making i t s f o r e c a s t has assumed a la r g e increase i n the 

s a t u r a t i o n s o f such u n i t s , 70% increase between 1978 and 

1988, but only a 4.2% r e d u c t i o n i n consumption. I f e e l 

t h i s f o r e c a s t t o be extremely s p e c u l a t i v e , i n view of the 

absence of data, as w e l l as o p t i m i s t i c i n i t s e f f e c t . 

• T r a n s p o r t a t i o n (the " e l e c t r i c " c a r ) . ' This p o t e n t i a l end-use 

has y e t to come on l i n e . Looking back over previous 

Company f o r e c a s t s , we f i n d t h a t i n 19 76 i t was expected 

i n 1978, i n 1977 i t had s l i p p e d t o 1979 and now, i n the 

1978—88 f o r e c a s t , i t makes i t s f i r s t appearance i n 1982. 

I n my view, t h i s record i s i n d i c a t i v e of the a c t u a l s t a t e 

of a f f a i r s w i t h the e l e c t r i c car: outside of DOE sponsored 

a c q u i s i t i o n programs, no one knows i f , when, or what numbers 

such v e h i c l e s w i l l appear. Progress continues i n such 

areas as b a t t e r y design, but even i f a l l t e c h n i c a l obstacles 
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were overcome, there would s t i l l be the qu e s t i o n of p u b l i c 

acceptance of an e l e c t r i c v e h i c l e w i t h l i m i t e d range and 

speed. I n sum, I f i n d i t s use extremely s p e c u l a t i v e . 

Miscellaneous Cooking Appliances. Here we f i n d mention 

of the microwave range. Microwave ovens, a c l o s e l y - r e l a t e d 

appliance, have already been discussed i n the s e c t i o n of 

the f o r e c a s t d e a l i n g w i t h the e l e c t r i c range. E x h i b i t 

(WCH-1), p. 100. There i t i s assumed t h a t a microwave 

oven w i l l consume 190 KWH per year w h i l e reducing range 

consumption by 35%, or 245 KWH. This means i n e f f e c t t h a t 

microwave ovens consume 78% of the energy t h a t would have-

been consumed by e l e c t r i c ranges to cook the e q u i v a l e n t items. 

This i s simply f a l s e . I n E x h i b i t (JS-2), Schedule B, 

I have reproduced data showing the energy consumption i n 

cooking a v a r i e t y of foods using d i f f e r e n t appliances. 

As i s c l e a r from the data, microwave ovens use about 25% 

of the energy of ranges, depending on the food. Just as 

an i l l u s t r a t i o n , l e t us accept the Company f o r e c a s t assumption 

o f 43% s a t u r a t i o n f o r e l e c t r i c ranges i n 1987. I f a l l PECO 

customers, used microwave ranges, f o r e c a s t energy consumption 

would decrease. With respect t o other cooking appliances, 

they t o o , as i n d i c a t e d i n the e x h i b i t , e x h i b i t analogous 

" s u b s t i t u t i o n " e f f e c t s and w i l l tend also t o decrease o v e r a l l 

usage, an e f f e c t which increases w i t h i n c r e a s i n g e l e c t r i c 

range s a t u r a t i o n . I n s h o r t , the l i k e l y e f f e c t s of growing 

use of miscellaneous cooking appliances i s t o decrease o v e r a l l 

use. 

- 12 -



716a 

\ • Entertainment. Here, the Company discusses only v a r i a n t s 

2 of the t e l e v i s i o n . C u r r e n t l y , they f o r e c a s t two 

3 conventional t e l e v i s i o n s per customer i n 1987. I f i n d 

4 no reason to assume t h a t these "new" end-uses would not 

5 simply supplant usage of one or more of the conventional 

6 sets. With the use of s o l i d - s t a t e equipment, I see no 

7 reason t o assume s i g n i f i c a n t a d d i t i o n a l consumption f o r 

g • these devices. 

9 9 "Personal Comfort and Convenience." Here the only new 

10 load suggested -by the Company i s the home computer. 

11 Beyond the l e v e l of the hand-held c a l c u l a t o r now i n common 

12 use, I f i n d t h i s load extremely s p e c u l a t i v e . However, 

13 i f i t were to come i n t o common use, i t would presumably 

be a small s o l i d - s t a t e u n i t w i t h n e g l i g i b l e usage. Any 

15 other assumption would f l y i n the face of c u r r e n t develop-

16 ments i n computer technology. 

17 O v e r a l l , the Company f o r e c a s t usage i n the miscellaneous category 

18 grows from 610 KWH per customer i n 1978 t o 1016 i n 1987, an annual 

19 growth of 5.9% per year. As my d i s c u s s i o n above has i n d i c a t e d , 

20 such a f o r e c a s t of miscellaneous usage i n 1987 i s simply f a r 

21 beyond what one could reasonably expect. 

22 

23 Q. Please summarize your f i n d i n g s concerning the Company's r e s i d e n t i a l 

24 f o r e c a s t . 

25 A. I n most areas the Company r e s i d e n t i a l f o r e c a s t i s reasonable. 

i s Population and s i n g l e f a m i l y housing growth p o t e n t i a l are somewhat 

27 o v e r s t a t e d . End-use consumption, due i n p a r t t o the demographic 
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1 assumptions, f o r r e f r i g e r a t i o n , space h e a t i n g , and miscellaneous 

consumption, i s s e r i o u s l y overestimated. These problemmatic areas 

3 lead t o a general overstatement of probable r e s i d e n t i a l load 

4 growth over the f o r e c a s t p e r i o d . 

5 

6 Q. Please begin your d i s c u s s i o n of the ESRG and the Company commercial 

7 f o r e c a s t s . 

8 A. The methods used by ESRG and the Company f o r i t s Base Case f o r e c a s t 

g are s i m i l a r i n approach. Both consider three basic f a c t o r s 

I Q as p a r t of t h e i r f o r e c a s t i n g methodology: changes i n t o t a l 

11 commercial square footage t o which s e r v i c e i s provided, changes 

12 i n the mix o f end-uses s e r v i c e d , and changes i n the i n t e n s i t y of 

13 . usage. The major d i f f e r e n c e between the two f o r e c a s t s i s i n the 

degree of di s a g g r e g a t i o n . The ESRG f o r e c a s t , as described i n 

Section 4 of E x h i b i t (JS-4), presents an extremely d i s -

16 aggregated approach t o each of the three aspects of the f o r e c a s t 

17 mentioned above. The Company f o r e c a s t , on the other hand, as 

18 shown i n E x h i b i t (WCW-1), i s aggregate i n approach. 
19 

20 Q- w hY does ESRG use such a disaggregated approach i n f o r e c a s t i n g 

21 commercial energy consumption? 

22 A- We a t ESRG f i n d t h a t t o produce an adequate, accurate f o r e c a s t , 

23 one must t i e the f o r e c a s t i n g methodology as c l o s e l y as p o s s i b l e 

24 t o the a c t u a l energy consuming end-uses. I n the r e s i d e n t i a l 

25 sector t h i s leads t o the end-use by end-use a n a l y s i s both ESRG 

26 and the Company employ. We have continued t h i s p a t t e r n of end-

use a n a l y s i s i n our commercial f o r e c a s t . For each of f i v e b u i l d i n g 
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1 types we i d e n t i f y f o u r separate end-uses. Each b u i l d i n g type/ 

end-use combination i s f o r e c a s t separately. For each such 

3 combination, the e f f e c t s of growth i n demand and changes i n 

4 i n t e n s i t y of use are modeled s e p a r a t e l y , and then combined t o 

5 provide the f o r e c a s t f o r t h a t combination. Based upon our 

6 knowledge and experience i n t h i s area, we b e l i e v e t h a t our 

7 f o r e c a s t i n g approach represents the g r e a t e s t degree of end-use 

g disaggregation which can be achieved given the c u r r e n t a v a i l a b i l i t y 

g of data i n commercial sector consumption. 
10 

11 Q. Does the Company provide a comparable analysis? 

12 A. No, i t does not. As shown i n E x h i b i t (WCH-2), pp. 220 and 221, 

13 w i t h the exception of employment f o r e c a s t s obtained from Wharton 

• • Econometric Forecasting Associates, a l l of the data i s i n aggregate 

15 form. Even the Wharton data i s reduced t o aggregate form before 

15 i t i s u t i l i z e d . I n the f i r s t paragraph on page 221, we f i n d two 

17 key v a r i a b l e s presented i n an extremely aggregate form. These 

i g v a r i a b l e s are square f e e t per commercial employee and e l e c t r i c a l 

19 consumption per square f o o t i n new commercial b u i l d i n g s . This 

20 second f a c t o r i s i n t u r n l i n k e d to other aggregate assumptions 

21 concerning conservation and the a d d i t i o n of new types of loads. 

22 

23 Q. How does the Company use o f t h i s aggregate data a f f e c t t h e i r 

24 forecast? 

25 A. As I w i l l show through a d e t a i l e d a n a l y s i s of each of the two 

26 items mentioned above, the Company's use o f aggregate data 

accounts f o r the bulk of the d i f f e r e n c e w i t h the ESRG commercial 

energy f o r e c a s t . 

- 15 -
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1 Q. Please begin your d i s c u s s i o n o f the Company's use of i t s 

aggregate f i g u r e f o r square f e e t per commercial employee. 

3 A. Wharton Econometric Forecasting Associates have s u p p l i e d the 

4 Company w i t h estimates of employment growth f o r the years 19 75 

5 to 1987. This i n f o r m a t i o n i s disaggregated by type of business. 

6 From t h i s i n f o r m a t i o n , PECO has de r i v e d an estimate of the 

7 t o t a l commercial square footage added i n .the 1978/88 p e r i o d . 

g This estimate was made by t a k i n g the t o t a l f o r e c a s t employment 

g growth and, assuming t h a t t h e r e w i l l be 465 square f e e t per 

10 employee, m u l t i p l y i n g t o o b t a i n the square footage e s t i m a t e . 

11 The PECO estimate i s 121 m i l l i o n square f e e t . This represents 

12 a 22.3 percent increase over PECO's estimate of 19 78 t o t a l 

13 commercial square footage. 

The use of s i n g l e estimates of the square footage per 

15 commercial employee represents a monumental s i m p l i f i c a t i o n of 

16 the a c t u a l s t a t e of a f f a i r s . I n Table 4.3 of E x h i b i t (JS-4), 

17 I show d e t a i l e d i n f o r m a t i o n concerning the number of square f e e t 

18 per employee. Because of the extreme v a r i a t i o n shown i n Table 

19 4.3, the ESRG f o r e c a s t o f growth i n commercial square footage i s 

20 developed i n the d e t a i l suggested by Table 4.3. The procedure 

21 i s discussed i n E x h i b i t (JS-4). I n E x h i b i t (JS-2), 

22 Schedule C, I have developed an estimate o f 1985 commercial f l o o r 

23 space beginning w i t h the disaggregated 1975 commercial f l o o r space 

24 as developed by ESRG (and c o n s i s t e n t w i t h PECO t o t a l e x i s t i n g 

25 commercial f l o o r space estimates) and ap p l y i n g the a p p r o p r i a t e 

26 growth r a t e s from the data developed by Wharton Associates. This 

computation makes e x a c t l y the same assumption of p r o p o r t i o n a l i t y 
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1 between growth i n employment and square footage as was made 

i n the Company f o r e c a s t , only the l e v e l of aggregation i s 

3 d i f f e r e n t . Despite t h i s s i m i l a r i t y i n method, the growth shown 

4 i s s t r i k i n g l y d i f f e r e n t from t h a t found by PECO. Instead of the 

5 a d d i t i o n of 121 m i l l i o n square f e e t i n the 1978/88 p e r i o d we f i n d 

6 only 56 m i l l i o n i n the 1975/85 p e r i o d . 

7 

8 Q. Can you e x p l a i n how such a d i f f e r e n c e i s possible? 

9 A. Yes, a simple example w i l l make i t c l e a r . Suppose one had two 

10 types of business, the f i r s t w i t h 200 square f e e t per employee 

11 and the second w i t h 400. Then the average would be 300 square 

12 f e e t per employee. Now suppose the f i r s t business added 15 

13 employees and the second 5. Using the average, one would expect 

300 x (15 + 5) = 6000 square f e e t of a d d i t i o n a l f l o o r space 

15 corresponding t o these 20 employees. I n f a c t , what we would f i n d 

16 would be 200.x 15 + 400 * 5 = 3000 + 2000 = 5000, or 20% less 

17 than the use of an average f i g u r e f o r square f e e t per employee 

18 would suggest. 

19 

20 Q- Can you estimate the e f f e c t of an overestimate o f commercial 

21 square footage growth on the Company base f o r e c a s t f o r the 

22 commercial sector? 

23 A. Yes, I can. Using the growth r a t e i n square f e e t per year developed 

24 i n Schedule C of E x h i b i t (JS-2) and the 1975 ESRG estimate 

25 of commercial f l o o r space, I c a l c u l a t e t h a t there would be 63 

25 m i l l i o n square f e e t of commercial f l o o r space added i n the 1978/88 

* pe r i o d . Following PECO's f o r e c a s t procedure, I m u l t i p l y by 34 KWH 
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^ per square f o o t and deduct 20% f o r conservation t o o b t a i n an 

a d d i t i o n a l 1850 m i l l i o n KWH of consumption i n 1988. The cor- • 

3 responding f i g u r e i n the PECO f o r e c a s t i s 3260 m i l l i o n KWH. 

4 The s u b s t i t u t i o n of the estimate of f l o o r space growth made on 

5 the basis of disaggregated i n p u t data thus reduces the Company's 

^ f o r e c a s t o f commercial energy consumption i n 1988 from 12,320 

^ t o 10,754. This accounts f o r over h a l f of the d i f f e r e n c e between 

8 the Company and ESRG f o r e c a s t s . 

9 

10 Q. I s your use of ESRG data f o r 1975 commercial consumption c o n s i s t e n t 

11 w i t h PECO's commercial f o r e c a s t assumptions? 

12 A. Yes, i t i s . PECO presents i t s f o r e c a s t of f l o o r space growth 

13 from a base o f 543 m i l l i o n square f e e t i n 1978. Use o f the above 

procedure produces an estimate o f 541 m i l l i o n square f e e t f o r 

15 1978. 

16 

17 Q. Please begin your d i s c u s s i o n of the use by the Company of an 

18 aggregate f i g u r e f o r e l e c t r i c a l consumption per square f o o t as 

19 a basis f o r f o r e c a s t i n g the consumption i n new commercial b u i l d i n g s . 

20 A.- I t i s simply not p o s s i b l e t o reduce a l l o f the i n f o r m a t i o n on 

21 the i n t e n s i t y of commercial energy consumption t o a s i n g l e number 

22 w i t h o u t c o l l a p s i n g a gre a t number of e s s e n t i a l d i s t i n c t i o n s and 

23 i n t r o d u c i n g the p o t e n t i a l f o r s u b s t a n t i a l e r r o r s . I n the ESRG 

24 f o r e c a s t , the corresponding i n f o r m a t i o n i s developed s e p a r a t e l y 

25 f o r each b u i l d i n g and end-use as shown i n Table 8.12 of E x h i b i t 

26 (JS-4). As explained i n the t e x t accompanying Table 8.12, the 

data on i n t e n s i t y of consumption per square f o o t i s based upon an 
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]_ updated v e r s i o n of the well-known i n f o r m a t i o n developed by 

A. D- L i t t l e , Inc. i n i t s a n a l y s i s o f the ASHRAE 90-75 b u i l d i n g 

3 standards. PECO has r e l i e d upon t h i s A. D. L i t t l e a n a l y s i s i n 

4 determining i t s commercial conservation e f f e c t s . The use o f a 

5 s i n g l e i n t e n s i t y f i g u r e i s p a r t i c u l a r l y t r o u b l i n g i n l i g h t of 

6 the data presented by the Company on the extent of v a r i a t i o n 

7 i n the i n t e n s i t y of energy consumption i n the commerical se c t o r . 

8 As shown i n E x h i b i t (WCH-1), p. 210, among o f f i c e b u i l d i n g s 

9 alone, the i n t e n s i t y of energy consumption d i f f e r s by a f a c t o r 

10 of more than two. I n a d d i t i o n t o the s i n g l e i n t e n s i t y f i g u r e 

11 i t s e l f , I have a gre a t deal of d i f f i c u l t y w i t h the Company's 

12 separation of basic i n t e n s i t y from conservation and s a t u r a t i o n 

13 e f f e c t s . 

As I mentioned e a r l i e r , the question of i n t e n s i t y of energy 

15 consumption i s interwoven w i t h changes i n the s a t u r a t i o n of heating 

16 and c o o l i n g loads and the a p p l i c a t i o n of conservation. A l l of 

17 these f a c t o r s are separated and t r e a t e d as i n d i v i d u a l aggregate 

18 e f f e c t s by the Company when i n f a c t they are each s p e c i f i c t o 

19 a p a r t i c u l a r b u i l d i n g type/end-use combination and t h e i r r e s u l t s 

20 are i n e x t r i c a b l y l i n k e d . 

21 Faced w i t h a l l of these methodological shortcomings, I am 

22 forced t o conclude t h a t the treatment of the i n t e n s i t y of e l e c t r i c 

22 consumption i n the Company base f o r e c a s t of commercial energy 

24 consumption i s so flawed t h a t i t places the adequacy and accuracy 

25 of the e n t i r e p o r t i o n of the* f o r e c a s t i n que s t i o n . 

26 

- 19 -



ILE 
ONTINUED 


