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PHILADELPHIA ELECTRIC COMPANY SYSTEH

ACTUAL
1977

1978

1982

1983

1984

SUBURBAN»

ELECTRIC:
GSr MLF AND FLF
It ANLD HT

TBTAL
GAS DR OIL
TOTAL SUHUREAN
FHILADELFHIA

ELECTRICS
GSr MLF AHD
FOLAND HT

FLF

TDOTAL
GAS OR OIL
STEAN
TOTAL FHILADELFHIA

TOTAL FHILADELFHIA AND SURURBAN
ELECTRIC:
G5, MLFP AND
FB AND HT

FLF

TOTAL
GAS Ok OIL
GTEAM

TOTAL FHILADELPHLA AND SUBURBAN

* ALt SUBUREAN FIGURES 1NCLULE

370

520
. 890

425
1000

2315

1530
1898

3428
1972
1000

4400

1979 1980 1981
1180 1330 1330
1945 24680 2830
3125 4010 4140
2475 4055 4785

5800 8265 8945

CONOWINGO FOWER COMPANY.

440 490 490
530 1170 1295
970 1660 170%
530 905 1190

1000 1000 1000

2500 3645 3975

14620 1820 1830

2475 3850 4125

4095 5470 5945

3205 5240 5975

1000 1000 1000

8300 11910 12920

Table C-VII

1380
2820

4200

4915

2115

1590
28190

4400
5300

7090

510
131%

182%

2100

A13%
4225
7175

S00

13200

1590
2810

4400

TN

140040

RKASE CASE
1985 1984 1967 1988
1590 1550 1489 1330
810 2825 2910 2250
4400 4375 4390 4320
5315 5705 5205 S0%5
PG AU vEY5 Y415
S40 510 490 470
1315 1300 1215 113%
1875 1810 1705 t60%
1910 1790 1400 LA00
500 500 500 500
4285 4100 3805 I
2190 2060 1970 1800
41325 4125 4125 4125
6275 5185 5095 5905
7225 7015 4805 8575
500 500 500 500
140060 13700 13400 13000
K& F DEIE.
HOVEMBER 1978

BISY
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TOTAL SQUARE FEET

COMMERCIAL AND INDUSTRIAL TOTAL

COMMERCIAL

INDUSTRIAL

ACTUAL
1977

3311

344

PERCENT OF SQUARE FEET - AIR CONDITIONED

FERCENT OF TOTAL
PERCENT OF COMMERCIAL
PERCENT OF INDUSTRIAL

A4/C SOUARE FEET (1,000°5)

COMMERCIAL SQUARE FEET (1-,000'S)
INDUSTRIAL SQUARE FEET

TOTAL SQUARE FEET (1,000'S)

WATTS FER SRUARE FODT
TOTAL HEW CONSTHEUCTION - KW
CONVERSIDN -~ KUY

TOTAL ADDITIUNS - KW

TOTAL OH LINES - KW

IMOURS USE

KILOWATTHOURS (MILLIONS)

&7
&7

70

4.4
10800
1204
12004
1083270

LARGE COMMERCIAL AND

RATES PD ANE HT

1980¢

78480
7000

860

&5

=

o
4

4.0
20400
3000

23400

11424605 11488405

1200

1371

Table C-VIII

1189105

IHNDUSTRIAL AIR CONDITIONIMG

3.4

192700
3000

22700

1200

1427

HASLE [ ASHE

19H5 1908

10U 0

&% &%
-] &5
&5 Ol
4875 4975

00 a8

G925 S4AY3

3.5 ‘ 3.4
12300 19200
3000 3604
23300 22200
12546109 1276308 1300305

1200 1200

07 1534

R & F [HIPT.
NOVEMBELK 1970

100y

47y
592

5447

-
19100
3000

42100

1322400

1200

1567
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FHILADELPHIA ELECTRIC COMPANY SYSTEM :
e HNSE LASE

SHMALL COMHMERCIAL AND INDUSTRIAL AIR CONDITIONING ——— e
RATES GLFP ANI} GS
ACTUAL -
1977 1978 1979 1980 1981 1982 1983 1944 198% 1964 1987 1988

TOTAL SQUARE FEET (1,000'S)

COMMERCIAL AND INDUSTRIAL .TOTAL 3590 2520 3280 4050 4480 4810 5340 S600 500 G250 5039 A5G

COMHERCTAL 3318 - 24300 3000 3710 4100 4400 4900 5000 5000 4800 4400 4200

INDUSTRIAL 72 220 280 340 380 410 440 500 300 a0 430 3G
FERCENT UOF SQUARE FEEY - AlR CONDITIONED

PERCENT OF TOTAL b4 53 &3 &3 &3 a3 &3 43 43 643 &3 &3

FERCENT OF COMMERC1AL - &5 &5 465 =) &5 &5 &5 &5 &Y &5 &

PERCENT OF INDUSTRIAL 44 435 45 45 q% 45 15 45 45 45 4% A%
A/C SQUARE FEEYT (1.00073)

COMMERCIAL SGHUARE FEET (1,000°S8) 2190 1540 1950 2410 2670 2840 3190 3260 3250 3120 2970 GV

INWUSTRIAL SOUAKE FEET (1,000'%) 120 100 130 130 176 180 210 230 230 200 1%0 1k

TOTAL SRUARE FEET (1,00075) 2310 1460 2080 2560 2840 3040 3400 3440 3480 33200 3180 910
WATTS FER SOUARE FOOT 4.50 4.4¢ 4.20 4.00 3.80 3.50 3.50 3.50 3.59 3.590 3.50 .50
TOTAL. HEW CONSTRUCTION - KW 10400 7300 8740 10240 10790 10940 117400 12140 12180 11420 11130 19140
CONVERSTION - KU S00¢ 500 500 500 500 300 SO0 500 SO0 500 300 <191l
TOTAL ADDITIDNS - KW 10900 7800 7240 10740 11290 11440 12400 {1680 12480 12126 LIA30 LDOYD
DEHOLITIONS AND REHDOVALS - KW 4500 600 400 500 400 400 400 H00 400 L0 400 S04
HET ALDITIONS - KW - 10300 7200 28440 10140 105690 10440 11800 120410 12080 11520 130 1H0Y0
TOTAL ON LINE - KW 357900 345100 373740 383880  I94AS7C  A0BALO AL172I0 4TYIMO AAL3I70 0 ASUUY0 43900 ATAUL0
TOTAL SALES - KWW (HILL1ONS)# ' 304 313 294 - 309 32 335 350 Bt 379 BY A7 Ll

* THEC FIRGT TW0 YEAKS REFLECT ACTUAL WEATHER. K & I" DIEFT.

Table C-IX Huupnnr$ [ a2

! ! ot ! ! ! ) ! | ' ! A ! t l '
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GROSS PRODUCT PROJECTIOQNS

1972 Billion §

Actual 1976 GNP $1271.0 Actual 1976 GRP $26.7

Actual 1977 GNP

Previous Forecast:

NATIONAL PRODUCT

Wharton EFA

EELI Task Group 20

Merrill Lynch Economics
Council of Economic- Advisors
Data Resources, Inc.

Mc Graw-Hill

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

REGIONAL PRODUCT

Wharton EFA

Present Forecast:

NATIONAL PRODUCT

Council of Economic Advisors.

Joint Economic Committee
Wharton EFA

Data Resources
McGraw-Hill

Bell Telephone

P. E, Co. {D. F. King)

REGIQNAL PRODUCT

Wharton EFA

1332.7
Year Made 1980

1977 1,518
14976 X
1976 1,496
1977 1,562
1976 1,534
1977 1,508
1977 1,530
1977 34.
1978 1,537
1978 1,532
1978 1,509
1978 1,517
1978 1,498
1978 1,442
1978 1,508
1978 30.0

Table C-X

Actual 1977 GRP

1985

1,788

1,782

1,796

1,761
1,789

1,744
1,815
1,794

1,761

3z2.

L7

27.4

1990

2,088
2,200

2,073
2,061
2,080

1,985
2,105
2,099

2,061

1995 2000
2,413 X
X 2,92%
X X
X X
X X
2,388 X
2,388 X
X X
X X
X X
2,288 2,662
X X
2,458 X
X X
2,338 2,662
X X
RGF Dept,
October 1978
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2.2
2.0

1.8
1.6
1.4
1.2
1.0

.8

6
4
2

ACTUAL

1945 50 55

] i i |

60

|

!

FORECAST
5%
. ‘h //
s b P ) A%
- CONSTANT 1972 $ (TRILLIONS) i
| ;s 00 3%
- A
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1988-98 FORECAST

The 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 intar-
connection planning, This part of the forecast provides data for sech class of
service in a form similar to that of the first ten years but without the depth of
detail possible in near term forecasting.

A3SSUMPTIONS

1. GROSS NATIONAL PRODUCT - Real GNP for the base case will grow at an average
rate of 3.1%. For the low case, GNP growth of 2.0% is assumed, while a
rate of k.0% is assumed for the high case.

2. REGIONAL OUTPUT - Regional output growth will lag national growth rates by
ii'because of the buillt-up character of the area, the sge distribution of
the population, and the limited new industrial and commercial construction
now foreseen.

3. FOPULATION - The population model for the PECo. System service ares was used
to project population and total dwelling units through 1998. The assumptions
for fertility, mortality and migrations were discussed in the first ten year
forecast section. The base case population in 1998 is projected to be

k, 050,000

4,  FERTILITY - The base, high and low forecasts use the Bureau of Census Series
IT fertility rates which uitimately leads to replacement level fertility.

5. WORK FORCE - The growth in the labor force is expected to drop from 3.84 in

the 1978738 pericd to approximately 2. 3% in the latter ten years, or a
reduction of 40% in the growth rate. This 1s based on the population model.

6. FOSSIL FUEL CONVERSION - The conversion of fossil to electric energy will
have the effect of lncreasing 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 coil will continue to increase fasgter
than the price of electricity as more nuclear generatlon is provided for
8l: three cases. The price of electricity is assumed to increase at the
same rate as the Consumer Price Index. Price elasticity will not have a
predictable effect, most long-term effects of price changes having had an
impact in the first ten years.

8. CONSERVATION - Market forces reinforced by legislation will continue to
exert a pressure to improve efficiencies of electric energy use resulting
in high efficiency sppliences, heavily insulated construction, energy
monitoring of large buildings, and the genersl adoption of the most efficient
heating and cooling systems, including a continuing swing to heat pumps and
ASHRAE 90-75 type construction.

9, COGENERATION - Cogeneration kdlowatt-hours will continue to expand at the

same growth rate as purchased electric energy.
]!
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489a
GAS - For the base and low forecasts it is assumed gas will be available
to new and.existing customers. For the hi gh forecast, it 1s assumed that

gas will be unavailable for additional uses, resulting in higher electric
sales.

DWELLING UNITS ~ Dwelling units were developed in two ways--first, by
projecting -the number of people per hcusehold; and, second, by projecting
the number of dwelling units per female over 19 years of age.

In the first method (people per household), the historical trend
decreaged from 3.6 persons per living unit in 1950 to 2.97 in 1975. This
forecast estimates the decreasing trend to continue but at a slower rate--
down to 2,68 in 1998.

The second method (household per female over 19), was projected from
0.95 realized in 1975 to .98 in 1998. This 1s due to more single heads of
households, toth male and female.

The effects of these changes and the population estimates on new con-
struction are shown on Table R-XXXVI which is located 1n the first ten
year forecast section.

The averaege demolition and abandonment rete was estimated to be 6,000
per year from 1989 to 1998, up from the 4,200 level of 1979-88.

In the low range, 9,400 demolitions and sbandonments were estimated
annually while the high range estimated 4,900 units/year.

RESIDENTIAL NEW CONSTRUCTION - For the forecast period 1989-98, 51% of all
new residential constructlon was projected to be in the pultl-unit market,
up -from the 43% level for the 1978-88 period., A decrease of single-point
metered apartments was projected due to demolitlions and conversions to
individually metered apartments.

For the low forecast it was generally assumed that the trend to smaller

‘1iving units and apartments would continue while the high forecast continued

13.

243

to meintain the movement toward single detached houses.

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

A, Longeterm penetration rates of electric space heating
in the new housing market will increase from the 51%
level of 1988 to 62% in 1998 as the availability of
0il decreases for house heating and the cost of nate
ural gas increases,

The bage forecast projects that 57% of all new con-
struction during the period 1989-98 will have electric
space heating while the low forecast estimated 38%
and the high range 74%.

B. Annual heating kWh per dwelling unit continue to
decrease based on less single home construction,
greater percentage of townhouses and IMA's, an

incresse in building insulation, and an increase
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1k,

in the penetration of heat pumps and sclar assisted
heating systems.

In 1998, 77% of the new consiruction electric heating
installations were estimated to be heat pumps, while
954 of the electric space heating conversions were
projected to be heat pumps. These vslues are equiv-
alent to a combined saturaticn of 88% of the electric
space heating connections.

By 1998, in the low forecast, 75% of all electric space
heating additions (new and conversion) were estimated
to have heat pumps compared to 87% for the high range.

RESIDENTIAL APPLIANCES - Residential appliances were grouped in the same

manner as the first *en 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 increesed but normally at & slower rate
than for the period 1978-88. The average use per customer
per appliance was generally reduced due to increased appli-
ance efficiency. Tatle R-XVII in the 1978-88 section lists
the individuel appliesnce penetrations for all three forecasts,
and Table VII in this section indicates the energy use of each
eppliance. -

Water Heating

It was projected that electric weter heating on
Rates RH, and ] would continue to obtain new customers.
Customers op Rate WHU would peak in 1989 and then de-
creese ahcut one percent a year due to conversicns 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 all
residentiel]l customers on line are projected to have
electric water heating, an increase from 1988"s pene-
tration of 20%.

In the low range, the water heating penetration
increased slightly from 19% in 1688 to 23% in 1998
while for the hi range the penetration increased
from 25% to 36%.

Air Conditioning (All Rates)

(1) For the period 19829 to 1998, the penetration of
air conditicning is projected to increase to 70%.
The forecast anticipates an increase in the pene-
tration of central air conditioning from the 1988
level of 30% to 344 in 1998, while the room cooler
penetration will only increase from 35% to 36% in
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1992 and then decline to 35% by 1998.

In the low range, the total air conditioning
penetration is projected to grow to 55% com-
pared to 53% in 1388. Room coolers would ine
crease from 31% in 1988 to 32% in 1998 while
central plant units would increase from 25%
to 26%.

In the high range, the total air conditioning
penetration is estimated to increase to 90%

" compared to 73% in 1988. Room coolers increase
from 4LO% to 45% while central plants would rise
from 33% in 1988 to 45% in 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 line EER is
estimated to rise to 11.5 in 1998 while the
high range rises to the 1998 level of 8.3.
Hourly use for the low range was decreased
from 200 hours in 1988 to 140 hours in 1998,
The high range was maintained at 200 hours
per unit.

(3) Central plant air conditioners are projected
to average 31,000 Btu/hour with an EER of 9.0
and an hourly use of 450 hours in 1998.

In the low range the average on line EER was
estimated to rise to 9.5 in 1998 and the hours
of use to drop from 395 in 1988 to 345 in 1998.

In the high range the EER increased to 8.0.in

1998 while hours of use showed an increase from 482

in 1988 to 502 in 1997.

Transportation - Electric Vehicles

Electric cars are projected to incresse from
43,000 automobiles and vens in 1988 to 183,000 or
13% of residential Rate R and RH customers,

This particular "appliance” category has the
largest opportunity for decreased or lncreassed
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 1s projected
at 21% or 319,000 automobiles.

“ i M.
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15.

16.

lTl

18.

19.

E. Lighting

The use of lighting is decreassed from 525 kWh/unit
in 1988 to 500 kWwh/unit in 1998 as the use of higher
efficacy light bhulbs are accepted in the residential mar-
ket.

In the low forecast the lighting was decreased to
460 kWh/customer, while the high range increased to 660
kWh/customer in 1998.

F. Miscellaneous Appllances

805 kWh/customer in 1988, incressing gradually each
year to & maximum of 1,100 in 1998. This growth is at-
triputable to the introduction of new appliances and the
increased market penetration of smell appliances.

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

.LARGE MANUFACTURING - For the base case, the 1978/88 growth rate was

lowered by 40% to reflect the impact of the lower growth rate of the
work force. 0.5% was then added for the effects of increased electrie
fication due to fossil fuel shortages to produce a growth rate of 2.1%.

OTHER NONMANUFACTURING - As in the large manufacturing class, the 1978/88
growth rate was lowered by 4O% 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 bulldings, and the impact of electric vehicles.
This produced a 1988/98 growth rate of 2.7%.

COMMERCTALL CONSTRUCTICON - In the base case forecast, new construction is
forecast to decline from the 1988 level of 11.7 million square feet per
year to 6 million square feet per year by 1998. In the Llow range, new
construction in 1998 is expected to drop to 3 million square feet per year
from 6 million square feet in the 1988 low csse, The high renge forecasts
annuel construction to decline from the 1988 level of 14 million square
feet to 8 million square feet in 1998,

EIECTRIC SPACE HEATING IN COMMERCIAL AND INDUSTRIAI MARKETS - The saturations
of electric spece heating and heat pumps are expegted to be the same as
those discussed in the 1978/88 forecast.

COMMERCIAL BLECTRIC VEHICLES - This load is not included in the base and
high cese tables because it is assumed that battery charging will be off-
peak and will not affect demands. In the low case, it is assumed that there
will be no significant use of electric vehicles. In the bape cage, it is
assumed that 10% of the local delivery vehicles will be electric and in the
high case 25% by 1998, This would add 68 million XWh and 170 million kWh
respectively by the end of the forecast period.
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PHILADELPHIA ELECTRIC COMPANY SYSTEM

1988-98 FOKECAST

MILLION KWH

1988 1989
RESIDENTIAL BO%0.0 B188.0
FERCENT CHANGE 1.6 1.2
HOUSE HEATING ' 2720.0 2982.0
FERCENT CHANGE 10.1 9.4
SMALL COM. & IND. 3520.0  3570.0
FERCENT CHANGE 1.7 1.4
LAFRGE COM. & IND. 20610.0 21075.0
FERCENT CHANGE 3.2 2.3
STREET LIGHTING 184.0 196.0
FERCENT CHANGE 0.5 1.1
OTHEK FUELIC AUTH. 161.0 163.0
FERCENT CHANGE 0.4 1.2
RAILFDADS & RAILMWAYS 1055.0 1070.0
FERCENT CHAHGE 2.4 1.4
SALES FOR RESALE 120.6 121.0
FERCENT CHANGE 0.8 0.8
INTERDEFARTHENTAL 70.0 71.0
FERCENT CHANGE 2.9 1.4
TOTAL . 34530 37426
FERCENT CHANUE 3.1 2.5

* SPACE HEATING 2767 2902
ATR CONDITIDNING 3092 3149
ENVIRONMENTAL 4622 4743

ALL OTHER L0AD 25049 246612

ive

1990 1991 1992 1993 1974
8256.0 8295.0 8313.0 8304.0 8I94.0
0.8 0.5, .2 -Gl -0.1
3249.0 3331.0 38246.0 4138.0 1451.0
9.0 8.7 8.4 .2 7.4
3610.6 3640.0 34690.0 3730.0 37460.9
1.1 1.4 0.8 1.1 0.8
21550.0 22045.0 22540.0 23046%.0 23600.0
2.3 2.3 2.2 2.3 2.3
168.0 190.0 192.0 194.0 1925.0
1.1 1.1 1.1 1.0 0.5
145.0 167.0 169.0 170.0 1710
1.2 1.2 1.2 0.4 00d
1080.0 1100.0 1110.0 1125.0 1140.9
0.9 1.9 0.9 1.4 1.3
122.0 123.0 124.0 125.4 12a.0
0.8 0.8 G.8 0.8 O.u

72.0 73.0 74.0 75.0 76,
1.4 1.4 1.4 1.3 1.3
s8292 392184 40038 40720 41823
2.3 2.3 2.2 2.2 2.0
3075 3231 3389 3550 3714
3201 3248 3392 3311 33479
4885 5032 5183 5339 2499
271351 27673 28174 28704 29241

Table 1 (Long Range)

37860.0

0.9

24H15.
“r i

1259
0.9

1720
0.5

11550
1.3

E2TL0
[T

T7.0
3

40557
el

2.0

u7a
34904
5664

29715

BASE CASE

1994 1997 1998
8213.0 H159.0 a0ai .o
-0.5 -u.7 -0.9
S095.0 Sa11.90 5733.4G
b.5 .0 &.0
3010.0 3850.0 36450.90
o.n 0.5 v. g
RSO0 NTONLD DS000 .00
A KRS 2.7
197.0 1¥Y8.0 1270
L (I .G
a0 1774 40 [T
(’.C’J [V [
LE7D.0 L10S.0 Rl TEIY]
1.3 1.3 1.3
12,4 124 13005
[ Db Gy
9.0 ] HO D
1.7 1.3 1.3
43594 14415 45260
2.l L0 1.9
4030 4186 345
34357 3469 3501
5834 4007 H189
30243 30751 B1233

R & F DEPT,
DECEMBER 1578

BE6Y
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1978-98 FORECAST
' ELECTRIC
Billion

Wh
100,
90

T

T

I

TiE
N
-
i

NI

enpat T I

-...-.hi' -

. 3 ampe i
.t - - —phes® — —
unv®

1 y .!"..

78 79 80 81 82 83 8; 85 8 8 8 8 90 91 92 93 94 95 Gk 97 98

NOTE: Semilog scale
Curves are noncumulative Chart 1 (Long Range)

R & F Dept.
December 1478

By6¥
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RESTHENTTAL
HIGH-
10w
HOUSE HEATING
HIGH
Low
SMALL COM.
HIGH
LOW
LAKGE COM. & IND.
HIGH
Low -
STREET LIGHTING
HIGH
LOW
OTHER PUBLIC AUTHORITIES
HIGH
Lou
RATLKOALS & RAILWAYS
HIGH
Low
SALES FOR RESALE
HIGH
Low
INTERBEFARTHENTAL
HIGH
LOW

& IND.

TOTAL
HIGH
FERCENT CHANGE

LOW
FERCENT CHANGE

1988

2240
64613

4537
1451

3743
3102

22840
18730

123
173

i72
134

1150
725
124
104

72

&8
42093
4.2

31322
1.9

1789

431
6508

5081
1508

3833
3120

23760
189210

194
174

17§

15%

1200
935
127
1067

74
48

43877
4.2

31585
0.8

1990
9580
4600

5630
1565

3900 -

3137

24710
170790

199
175

178

156

1250
2?40

129
1067

HIGH AND

LOW RANGES

1991 1992 1993
2700 9794 2048
4590 4578 8575
5192 6766 735
1623 1482 1740
3961 4018 4072
3157 3173 3200

19270 194460 19440
202 205 208
174 177 177
181 184 187
157 158 159

1315 1320 1480
743 50 K]
130 131 133
167 108 108

77 79 [=10]
&6 &8 59

47458 49297 51186
4.0 3.9 3.8

32093 32354 324623
0.8 0.8 0.8

Table II (Long Range)

1974

9909
6561

7952
1799

4118
3208

28920
19830

210
177

186
159

1545
260
154
108

1995
?950
6574

8523
1855

4108
3235

30080
20020

212

177

190
159

1655
245

136
107

g4

ay
549948
3.6

33145
0.9

1994 1997 1998
9976 9990 9983
4581 4585 6573
9078 9532 10197
1911 1964 2021
4204 4242 4087

252 3270 310y
31290 32540 33850
20210 20400 20606

214 214 21y

177 177 177

191 1935 Lva

159 159 159

1776 1940 2110

?70 775 200

137 137 140

10% 169 110

86 a@ 90
59 70 76
56948  SBYBG 61064

3.5 3.6 £
33438 33712 34009

0.6 0.4 6.9

& F DERT..
DECEWKER 1978

vGEY
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TER LARGE MANUFACTURING®
OTHER MANUFALTURIMG
TUTAL HANUFACTURTHNG
SINGLE~FPO1HI HMETEREL AFPTS.
OTHER HONAAHUFACTURT G

TOTAL MOHMANUFATTURT NG
TOTAL LARGE C & 1

COMDWINGO LARGE € & I

BREAKLIOWN OF SEASONAL AND

#% THCLUDES ELECTRIC

SPACE HEATIMG
AIR CONDITIONING
ENVIRONKENT Al ®#

ALL OTHER LOAD

ATLANTIC RICHF1ELID,
u.5. STEEL-

BF OIL»

EUDD CO.r FIRESTONE»
STEEL MELTING.

1988

340

10140

20610

2064

$05
1719
3387

145929

1789

4430
6020

10470

933
1744

3541

14857

FHILADELPH]A ELECTRIC COMFANY STUTEM

LARGE COMMERUCIAL AND

1970

4720
6170

10890

a1¢

850

105560

961

1770

34642

15177

1921

4800
a320

11170

MERCK.

1992

4870
4480

11350

800

10370

11199

22540

1017

15879

SUN OILs SCOTT PAPER» LUKEHS STEELs
LINDE AIR PRODUCTS,

L BUSTRIAL

19913

4950
46640

11400

798
16670

11445

230485

231

1640
1840
3744

14228

Table III (Long Rsnge)

haASE CASE

1994 1995 1972 1997 1948
G040 G136 L0 G300 G370
4810 &250 SLA0 7314 7AYD)

11850 172080 12480 F2ATG 126840

790 785 7830 TG 770

EOF e 120 14U 1174 12195

11750 12035 L2340 12445 12740

23600 24115 24540 525N LSHRG

2364 a1 an7 253 Bavits
1073 1161 1129 1157 1185
1875 1%01 1738 1754 1981
4034 4198 43270 4394 44v3

Ladald 16955 17343 17750 18141

R & F NEFF.
DECEMERLER 1970
{ ! { !

896y
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TOTAL HANUFACTURING
HIGH
LOW

SINGLE-PBINT METERED APTS.
HEGH
LOW

OTHER NONMANUFACTURIRG
HIGH
L OW

TOTAL HONMANUFACTURIHNG
HIGH
LOW

TOTAL LARGE C & [
HIGH
Loy

BREAKDOWN OF SEASOMAL LOALS

SFACE HEATING
HIGH
LOu

A1 CONDITIONTHG

HIGH
Lo

% ATLANTIC RICHFIELDs L¥ OIL. SUN OIL, SCOTT PAPER: LUKENS STEEL.

1988

1989

PHILADELFPHIA ELECTRIC COMFARY SYSTEH

1990

1921

1993

1994

1995

11500
2300

840

810

13500
8420

11340
9230

22840

18730

979
848

2026

1544

11973
9485

B35
BOS

10950

8420

11785
P425

23760
18%10

1008
B&5S

b
-

2067
1559

12470
9470

830
BOO

11410
8820

12240
9420

24710
192090

1038
882

2108
1575

12985
F450

118%0
G025

12715
U220

25700
19270

1067
700

2150

1591

U.S. STEEL. BUDD CD.,» FIRESTONE, LINDE AIR FRODUCTS: MERCK-

‘fable IV (Long Range)

13520
2440

820
790

12390
9230

13210
100320

246730
194460

1101
g4

2193
1607

14070
F415

815

785

12915
2440

13730

10225

37800
19640

14650
9400

810

780

13460
550

14270
10430

28920
19830

1148

5%

2080

18639

15250
2375

14025
72870

146830
10445

30900
20020

1203
F74

2324

145

17958 1997
15880 14520
9350 9320
800 795
770 7865
14410 15225
10420 10315
15410 154020
10840 11080
31290 32540
20210 20490
1237 L2795
2?3 10138
2375 2445
1672 148

& F LEPT.

RECENRER 1970

1994

17200
G300

790

740

158460
L0540

14650
11300

33650
204600

1314
1035

a7
1708

BL6Y



252

ADDITIUNS TO KN

RATE RH
CUSTOMERS -~ NECEMRER (1,00075)
CUSTOMERS - AUG. (1,000'S)
AMNUAL AVG. BSE ~ KUH
SALES — KWH (MILLIONS)
RATES R AND £r - INCLUDES Wl
NLET CHANGE [ CUSTOMERS
CUSTOMERS ~ DECEMBER ¢1,000G'S)
CUSTOMERS - AUG. (1,0007S)
ANNUAL AVG. USE - KUWH
ANNUAL AVG. KWH LHC.
SALES - KWH (MILLIONS)

TOTAL RESILENTIAL
ALNDITIOHS - HEW CONSTR.
OTHER CUSTOMER CHANGES(1)
HET CHANGE InN CUSTOMERS
CUSTOMERS - DECEMBER (1:000'8)
CUSTOMERS - AYG. {(1,00075)
ANNUAL AVG. USE - KWH
ANNUAL AVG. KWH INC.
SALES - KWH (MILLTONS)

1749

13700

158.4
151.5
19477

2982

-4300
1142.8
114%.0

7152
108
gie8

149200
-3500
7400
1301.32
12%4.5
B&14
13

11170

FINILARELE'HIA ELECTRIC COUMaNY

.
BYS

16

RATE WH - THCLUDED IN R & RM (CUSTOMERS IN 1,000°'S)

UNRESTRICTED CUSTOMERS - AVG.
OFF~-FEAK CUSTOMERS —~ AVG.
SALES - KWH (HILLIOHS)

17.4
?8. 4
449

BREAKDOWN OF SEASONAL LOADS - KWH (HILLIONS)

ELECTRIC SFACE HEATING{2)
AIR CONDITIONING(3)
all OTHER LOAR

CLYOTHER CUSTOMER CHANGES REFLECTS THE NET NUMBER OF REINTRODUGTIONS
(2} IHCLULES HASE AND SUFPFLEMENTAL.

1920 1991 1992 1794
145400 15300 146000 173
173.0 188.3 204.3 221
1a85.7 180.6 194.3 a2
17408. 19%47 19421 174

3249 3531 3824 41
-3700 -4300 =7000 -73
1137.1 1130.8 1123 .8 1115
1140.0 1134.0 1127.3 1120
7242 7315 7374 74

20 73 a9

8134 8290 8313 33
14400 14400 14400 154
~3500 -5400 ~5400 ~34
B?00 9000 FC00 109
1310.1 131%2.1 1328.1 1338
1305.7 13144 1323.46 1333
8811 BYY4 ?171 93
194 184 174 1
11505 11834 12139 134
17.4 17.9 17.4 17
7.7 ?7.0 94.3 29
4461 453 447 4
14623 1734 1852 12
P42 ?74 84 ?
8?19 9114 $304 94

oG

Wb
-7
33
38

()
25

15

04

09
00
00
.1
b
34
63
a4

.3
.5

40

72
kAt
81

15

L¥200

238.40
236.2
19379

4441

~8I0d
1104.3
1112.4
7455
41
3294

14300
=5400
2004
1347.1
E39Z2.4
Y550
lad

12785

20977

297
Yaéi

1995

14820

25508
247.2
193348
4780

A R
10983.9
1103.4

12800
=-3400
7400
1354.59
1350.8
7550

1 §10)
13035

16.9
?4.0

2218
100
i3

(3)INCLUDES ROO¢ COOLERS AND CENTRAL AIR OMLY.
TOTALS MAY NOT EQUAL THE Suid OF INDIVIDDAL FIGURES DUE TO ROUMNDING .

Teble V (Long Range)

Lyrd

la%yi)

276
Téd |
19Pevy
5095

10490
[RUIERS )
10734
7509
U
3113

11860
-5300
HLO0
1341.0
1357.83
7101
151t
133083

14.7
U

414

2354
1004

At

HALE LALE

19
17490 J ¥R L]
2P0LL 307 .Y
241.4 Ry
1052 12191
b411 R
L3P0 -1 15%
10772 09 106504
10829 107106
U0 TR
o0 1
B154 B0
11800 11360
-0300 ~5300
4500 D00
1387.% 1373.5
1354.3 12705
293 1008
ra2 137
13545 13814
14629 14.2
YLULE vl.4
408 402
D455
1004
LOTOY

DEMOLLTYONS ANLE SEFARGTIOMS OF WIRTiNG.

Ro& F DEFT.
HOGVEMBER 197y

g6y



RATE RE

Customers - Avg. il,ooo'a) - High
Customers ~ Avg. (1,000's) - low

Avg. Annual Use {kﬂh) - Bigh
Avg. Annual Use {kwn) - Low

Sales - kWb (millions) - High
Sales - kWh (millions} - Low

RATES R + RM (IACLUDING WH)

Customers - Avg. (1,000's) - High
Customers - Avg. (1,0007a) - Low

Avg. Annual Use (kWh) - High
Avg. Anpusl Use (XWh) - Low

Sales - kWh (millions) - High
Bales - kWh {(millions) - Low

TOTAL RESIDERTIAL (R,RH,RM, WiH)

Customers - Avg. (1,000's) - High
Customers - Avg. (1,000's) - Low

Avg. Annuel \Jse {m) - Bigh
Avg. Anmual Use {(kwh) - low

Bales - kWh {millicns)} - High
Sales - XWh (millione) - Low

BREAKDOWN OF SEASQONAL LOADS
kWh (millions)

Blectric Space Beating - mgl;s-)
Electric Space Hestlng - Low

Alr Conattiohlng - High(2)
Alr Conditioning - Lowl2)

411 Other Load - High
A1l Other Load - Low

(1) Base and supplemental.

(2) Room coolers and central wir conditioning only.

€52

PHILADELPHIA ELECTRIC COMPANY SYSTEM
RESIDENTTAL SALES - RATES R, RH, FM, WH

EIGH AND LOW HAWOES 19

-98

2,647
914

1,506
511

11,739
6,788

B 1 w199

(T

325.7
93.4

22,590
18,630

7,358 .
1,750

1,063.2
1,037.5

3,063
963

1,615
k97

12,548
6,855

Table VI {Long Range)

1994
333-1
96.9

22,520
18,570

1,952
1,799

1,048.3
1,031.2

9,450
6,360

9,509
6,561

1,k01,
1,128.

&

12,750
7,410

17,861
8,360

3,279
988

1,662
493

12,920
6,879

1996

koé,2
103.4

22,350
18, k9o

9,078
1,911

1,015.6
1,011.9

9,820
6,470

9,976
6,581

1,421.8
1,121.3

13,400

1,570

19,054

8,492

1,032

1,737
L8

13,629

6,977

R & F Dept.
December 1978

1998

k59.7
109.6

22,170
18,440

10,192
2,021

9713.9
1,003.9

10,190
6,570

9,983
6,593

1,439.6
1,113.5

14,010
7,740

20,175
8,614

4,089
1,07k

1,787
475

14,299
7,065

866V
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FHILABELFHIA ELECTRIEC COMFANY SYSTEM

————————————————————————————————————————— IASE LaSE
FESIDENTIAL USE Y AFFLIANCE CATEGORY (RATES KeRH WH) e -

1989 1990 1991 1492 1793 1994 1995 1994 Vit 19998

DWELLING UHITS 1309 1318 1327 1334 1344 1355 1363 1370 1577 1383
(KeRHsR1)

REFRIGERATORS - UMITS 1712 1735 1751 1740 1784 17469 1772 1773 1774 1774

[N 2706 2722 . 27z 2734 2740 27351 2744 2779 2748 2795

FREEZERS - UMITS 534 S48 260 570 578 S84 a8y 592 a0 594

KUWH &02 - &08 4612 414 612 504 5948 592 591 590

RANGES - UNITS 584 598 611 624 &35 6ATS 654 661 547 872

KWH 409 418 428 437 444 | 451 454 450 443 445

CLOTHES DRYERS - UMITS 432 &47 560 &71 &80 L6836 a7 493 694 694

: KWH 405 418 629 438 &44 452 654 558 a5% | 659

CLOTIES WASHERS - UNITS 1094 1103 1112 1117 1120 1121 1121 1121 1121 1121

KUH 113 114 115 115 1135 115 115 115 s 115

OISHWAGHERS - UNITS 652 671 689 705 721 73S 7a7 7% 7445 771

KuWtH 202 . 205 210 215 220 224 228 231 233 238

WATER HEATERS - UNITS 249 279 290 301 313 325 337 348 35 371

KUWH 1078 1108 1141 1177 1215 1255 1289 1325 1341 1397

TELEVISIONS - UNHITS 23479 23467 2364 2400 2415 2431 2446 24460 2474 2484

KU 395 400 405 410 415 420 424 431 433 435

RUOM COOLERS -~ UNITS 1382 1407 1427 1443 1455 1443 1447 1448 1447 1467

KUH 244 248 248 250 249 249 248 247 245 243

CENTRAL AILR ~ UMITS 404 417 {437 435 443 45 454 462 1468 473

KUt 700 714 224 734 742 748 753 7540 761 76%

DEHUMIDIFIERS - UHLIS 253 28 262 264 269 273 274 278 280G 282

KWH 84 84 85 85 85 84 B? 88 8y 89

ELEC. HT. (RH) - UNITS 151 1466 181 194 213 2390 247 264 241 299

) KUWH 1381 1489 1400 1717 1838 1963 2086 2204 2326 2448

HTE AUXILIARIES ~ UNLITS 1158 1153 1147 1140 1133 1135 1118 1106 1096 1084

KUl 4461 454 452 447 442 437 431 420 Al 412

SUFFLEMEWMTARY HT. - UNLITS 234 240 2446 250 254 256 258 259 260 261

KWH 133 134 135 138 134 133 131 129 127 L

TRANSFORTATION - UHITS G7 71 S ?9 113 127 141 155 149 183

KUE 257 320 383 4448 509 572 &35 478 761 824

SUR TOTAL - KWH 2370 211443 $R97 10154 22851 234146 10902 74449 11371 114601

LIGHTING = KUH &87 &92 494 494 697 498 595 493 493 692

GTHER AFFLIAMCES - LMWH 1113 1173 1234 1289 1339 1594 1438 1473 1501 1321

ANNLIAL TOTAL = KUH 11170 23609 11826 12139 24887 25509 13035 26615 13585 L3814

TOTALS HAY NOT EQUAL SUM OF THIIVIDUAL APFLIANCE M-MKWH LGUE TG ROUNDING.

B & F DEIT.
Table VII {Long Range ) HUOVEMRER 1978

{ ! { { ¢ [ | [ I ! | [ l { { 1

B00S



‘ PHALHIJLLF'HLH C-ILEC.lI'\,IL,]COHFHHl] SYE}'E.,II]

1995

180%

RATES

1988 1989 1990 ° 1991 1992 1993 1994
CENTRAL PLANT ADDITIONHS (1,000'S) 18 14 11 ? 8 8 7
CENTRAL FLANT REFLACEMENT MAKRKET (1,00078) 21 19 146 15 17 20 23
CENTRAL FLANT REFLACEMENTS (1,000'8) 21 19 14 15 16 19 23
CENTRAL FLANT NET CHANGE IN UNITS (1:0007S) 18 14 11 2 8 7 7
CEHTRAL FLANT UNITS ON LINE (1+000°5) 412 428 440 450 458 1446 473
TOTAL D1,U.'S WITH CENTRAL PLANT OR
LARGE TOMNAGE SYSTEMS (1:000°5)} 428 © 442 454 444 472 480 487
€E.E.R. - AVERAGE UNIT SOLD ' 8.50 8.55 B.40 8.463 8.70 8.7% 8.80
BTU - AVERAGE UNIT ADIDED 29000 28900 28900 28900 28800 28800 28800
KW - AVERAGE UWIT ADDED 3.41 3.38 3.36 3.34 3.31 3.29 3.27
E.E.R. - AVERAGE UNIT IN USE 8.06 8.14 8.21 8.26 8.32 8.37 8.42
BTU - AVERAGE UNIT IN USE 31413 31335 312746 31230 311B? 31151 31117
KW - AVERAGE UNIT IN USE 3.90 3.85 3.81 3.78 3.75 3.72 3.69
TOTAL MW CONNECTED - CFP & LT 14640 1700 1730 1753 1771 1785 1798
TOTAL RESIDENTIAL ALR COHDITIOHING HW - ALL
CENTRAL PLANT (INCLUDES LARGE TONMNAGE) 14840 1700 1730 1743 1771 1785 1798
ROOM COOLERS 1727 1747 1759 17465 1748 1748 1787
TOTAL MW - RESTUENTIAL 3387 3447 3489 3uls 3538 35953 3565

'NOTES: SFM AND LANSDALE ARE INCLUDED IN 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.
EACH CODLING ONE DWELLING UNIT.

CENTRAL PLANT -~ REFERS TO INDIVIDUAL AIK CONDITIDHING UNITS:
KW/UNIT AND TOTAL MW HAVE AlLL

CENTKAL FLANT -- E.E.R.’S»

IN ACCORLANCE WITH A.R.I.

§8¢

Table VIIT (Long Range)

1974

492
8.90

28800

LB 7
5]
E -]

1
w
1

31059

N-L}

W

1818

1818

1753

ol
i
-
=

LEEN ESTIMATED TO INLLUDY Frl LDADSD
STANDARDS ADOFTED JANUARY 1975.

1997

28700
3.21
8.58

31031

18128

1824

1741

3544

kA F .IEFT.
ALIGUST 1978

1

LASE LCASE

BI(S



88z,

ROOM COOLER ADDITIONS (1,000°S)

ROOM COOLER REPLACEMENT HARKET'(lpOOO'SJ
ROOH COOLER REFLACEMENTS (1,000'S)

RODM COOLER NET CHANGE IN UNITS (1,000°'S)
ROOM COOLER UNITS ON LINE (1,0007S)
E.E.R. - AVERAGE UNIT SOLD

BTU - AVERAGE UNIT ADLED

KW - AVERAGE UNIT ADDED

E.E.R. -~ AVERAGE UNIT IN USE

BTU - AVERAGE UNIT IN USE

KW - AVERAGE UNIT IM USé

TOTAL MW CONNECTED - KROOM COOLERS

1988

34

47’

FHILADELPHIA ELECTRIC COMPANY SYSTEH

1989

31

a7

8.05

7350

1.19

1747

1990

28

?5

1991

24
124

118

NOTES: SPM AND LANSDALE ARE INCLUDED IN 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.

Table IX {Long Range)

1993

120

19995 1994
10 8
130 141
124 134

3 1

1561 1543

8.75% 8.80

7500 9500

1.09 1.08

8.45 B.51

9542 9543

1.13  1.12

17462 1793

R & F DEFT.

AUGUST 1978

1997

RASE CASE



FHILALELFH1A ELECTRIC COMFANY SYLTERM

- ] RESIDENTIAL ALK CONDITIONING O RATES KoREZRN e iatale T

1948 1269 1990 1991 1ga2 1993 1794 1995 L1276 1997 1770

AVERAGE DWELLING UNITS (1,0007S) 1299 1309 1318 1327 1336 1348 1355 1353 1370 1377 1383
CENTRAL PLANT NET CHANGE IN UN1TS (1,000°S) 19 14 iz 10 g 3] 7 7 & I 4
CENTRAL PLANT UHITS IH USE (1:00075) 3Bz 403 416 425 434 441 448 455 441 447 472
KW - AVERAGE UNIT IN USE 3.90 3.85 3.81 3.78 3.75 .72 3.6% F.47 5.64 J.ak 3.59%
HOURS USE - AVERAGE UNRLIT IN USE 450 450 450 450 450 450 450 450 G0 4350 450
KWH — AVERAGE UNIT TH USE 1754 17332 1715 1701 14688 1479 14462 15450 1439 14627 18615
TOTAL MW CONMECTED - CENTRAL FLANT 1510 1552 1584 1408 1624 1542 14654 1644 14670 1687 1493
ROOM COOLER NET CHAHGE TN UNITS (1,0007S) 32 2% 2% 20 15 11 8 b1 ! ~ -1
ROOH COOLER UNITS IH USE (1,00075) .1350 1379 1404 1423 1438 1449 1a%7 14462 L4694 1443 1463
KW - AVERAGE UNIT 1IN USE 1.20 1.1%9 1.17 1.16 1.15 1.14 1.14 1.13 .12 1-11 1.11
HOURS USE - AVERAGE UNIT IN USE 150 130 159 150 150 150 150 150 139 150 150
KWH - AVERAGE UNIT In USE 179 178 174 174 173 171 170 Loy 158 157 144
TOIAL MW CONMECTED - ROOM COOLEES 1414 1635 14648 1654 1604 15654 1454 1651 L&l 14830 141%
TOTAL MW CONNECYED - CF & RC 3126 3187 3232 S2a2 3283 a0y 3312 33y 3320 3314 3314

NOTES: SFM AND LANSDALE ARE EXCLUDED FROM ALL FIGURES ON THIS PAGE.
. UNITS ARE AVERAGE HNTTS IN USE DURLING THE YEAR.
TOTALS MAY #0T EGUAL THE SUM OF INDIVILRUAL FIGURES DUE TO ROUHDING.
CENTRAL FLANT -- E.E.R.*S5: KW/UNIT AND TOTAL MW HAVE ALL REEN ESTIMmiEw 10 LeCLUBE ol LUATHS
I ACCORDANCE WEITH A.R.I. STAHNDARDS aDOFTEL JANUARY 1975, :

Table X (Long Range) K& F OREET.
AIGUST 1978
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PHILADELPHIA ELECTRIC COMPANY SYSTEM

o TTTEATERTT A BLELTRIL LOMPANY SYSTEH
® SUMMARY OF RESIDENTIAL MARKET FROJECTIONS

T T iesserees

TOTAL ANK ELECTRIC HEAT IWELLING UNITS
APARTMENTS

L e T —

DWELLING INDIVIDUALLY  STHGLE-FOINT

UNITS HOUSES . HETERED NETERED

RATES --) (ALL) (RsRHsRN) (R s RH 1 RH) (GS P HT)

L
DECEMEER 31, 1968 1436400 1034250 ' 270150 132200
NEW CONSTRUCTION 1989-98 INCLUSIVE 135400 67100 . 48500 0
DEMOLITIONS AND ABANDONMENTS 60000 44500 9200 6100
DECEMEER 31, 1998 1512200 1056850 329250 124100
NET INCREASE 1988-98 (10 YEARS) 75600 22600 59100 -6100
ELECTRKIC HEAT
DECEMBER 31, 1988 167170 94400 47470 25300
PEKCENT PENETRATION 1988 11.6% 9.1% 17.6% 19.1%
NEU CONSTRUCTION 1989-98 INCLUSIVE 77610 42720 34870 0
PERCENT FENETRATION NEW CONSTRUCTION 57.2% 63.7% 50.9% 0.0%
CONVERSIONS FROM OTHER FUELS 1989-98 85380 70670 14710 0
DECEMBER 31, 1998 330140 207790 97070 25300
PERCENT PENETRATION 1998 21.87 19.7% 29.5% 20.1%

NOTEz LANSDALE IS EXCLUDED FROM ALL FIGURES ON THIS FAGE.

Teble XI (Long Range)

BASE Cast

TOTAL
(RsRHRM)

1304400
135600
G93900
1284581090

81700

141870
10.9%
77610

97.2%4

o
Ln

380
3048460

22.0%

R & F LEPT.
DECEMBER 1970
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1979-88 BUDGET FORECAST
ANNUAL PEAK DEMAND

PREPARED BY SYSTEM PLANNING DIVISION
ENGINEERING & RESEARCH DEPARTMENT

TEN YEAR PEAE DEMAND FORECAST
COMPARISON WITH LAST m's ESTIMATE
DESCEIPTION OF DAILY WEATHER FACTOR (IWF) FORMULA

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

USE OF DWF APPROACH IN ESTIMATING FUTURE PEAKS
SAMPLE CALCULATION OF 1980 PEAK DEMAND FORECAST

MAXTMUM, MINIMUM, AND 20 TEAR FORECASTS

505a
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TEN YEAR PEAK DEMAND FORECAST

The peak demand (maximum annual MW hourly load) is derived from the energy and
connected air conditioning fora;aat developed by the Commercial Operations Department.
Higtorical 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 annual growth rates (percent) over specified

periods of years are as follows:

Summer Winter Bage
1960-68 7.5 5,2
1968-173 L.8 2.9 4.1
1973-75 : -~0.9 2.5 =0,.5
197578 0.6 2.9 1.6
1978-88 Projected 2.5 3.6 2.8

ﬁistorically, the 1960 to 1973 period can be characterized as rapid with summer
growth exceeding winter growth by 50%. For the 1973-78 period, there has been essen-
tially nd summer growth. 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%
lower 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 pummary, projected growths are conservaetive. They are less than would be
indicated by long term trends, but greater than those experienced during the past
S years of accelerated prices, conservation, and depressed economy. The 2.5%
growih for PBECO annual peak load compares to a 5,1% growth estimate for all U. S.
utilities as estimated in the 1978 Annual Electrical Industry Forecast of the
* Electrical World.
Following is a8 comparison of thie year's forecast with last year's, a description

of the method used in its preparation and the maximum, minimum and 20 year forecast.
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508a ' ' " Exhibit 1

PHILADELPHIA RIC CO TEM
Standard Annual Annual
‘ Demand - MW Output - GWE Load Factor
1968 LL60 22109 ' 56.4
1969 4820 2369 55.6
1970 1910 2Ll 56.8
1971 5040 25045 56.7
1972 5340 26351 56.2
1973 5630 28095 57.0
1974 5620 27408 55.7
1975 5530 27243 56.2
1976 5650 28L37 57.3
1977 5580 28605 58.9
1978 5630 #294,79 59.8
FORECAST DATA

197§ 5700 29619 59.3
1980 5850 305L1 53.4
1981 6000 31399 59.7
1982 6150 32342 60.0
1983 6300 33361 60.4
1984 6450 3bk33 : 60.8
19&5 6600 35537 61.5
1986 6800 36721 61.7
1987 7000 37981 61.9
1968 7200 39160 61.9

#Sum of Daily Territorial Klectric Outputs

System Planning Division
1-11-79
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COMPARISON WITH LAST YRAR'S ESTIMATE

The demand forecast for the year 1987 has been lowered 550 MW relative to the
previcus forecast prepared in December 1977. A comparison for all years is given
in Ezhibit‘ 3.

A modification in the peak demand forecast method caused 70 MW of the 550 MW
reduction in 1987. The 480 MW bdalance of the reduction was caused by a reduced
energy and comnected air conditioning forecast. The 480 MW decrease consists of
a 320 MW decrease in base demand and 160 MW 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 minimm total value. This base demand hae
decreased due to a 15 percent decrease in base energy estimates for the residential
clags and a 9 percent decrease for the asmall 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 (11
percent) and the small commercial and industrial class (15 percent). The large
commercial a.nd. industrial class wae lowered 1.7 percemnt.

" 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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1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

PHILADELPHTA ELECTRIC

Estimate Prepared in
— December 1978

Peak
*5630
5700
5850
6000
6150

6300.

6450
6600
6800
7000

7200

Base
3813
3900
Loko
Lo
4260
4360
4480
Léoo
4740
4890
5030

AC

. 1817

1800
1810
1860
1890
1940
1970
2000
2060
2110

2170

*Weather Adjusted Peak Demand.

265

CO. ANNUAL DEMAND FORECAST -~ MW

Eetimate Prepared in

—December 1977

Peak

5700
5850
6050
6250
6480
6710
6940
7150
7350
7550

Bese
3830
3950
LO%0
L2Lo
Lo
1580
4750
4920
5090
5260

AC
- 1870

1900
1960
2010
2070
2130
2190
2230
2260

2290

Actual Peak wag 5667 MW

Exhibit 3

511a

Difference
- 1978-1971

Peak  Base AC

-70 =17 =53
~150 -850  ~100
-200 -50  ~150
-250 =100 ~150
-330 -150 <180
~410 =220 -1§o
-430 =270 =220
~-550 =320  -230
~550 =350  ~200
~550 =370
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ANNUAL PEAK DEMAND FORECASTING METHOD

DESCRIPTION OF DAILY WEATHER FACTOR (DWF) FORMULA

Prior to estimating future peak demands, historical peak demands
are adjusted to a standard weather condition. In this way actual peak
demand growth rates are determined.

Analyses to date indicate that the weather variable most highly
correlated with daily peak demands consists of 29 hours of weighted dry
bulb temperatures and one hour of weighted wet bulb temperature. The
formula for this weather variable,called the daily weather factor (DWF)

is as follows:

- - —
29
_3_‘2 T n+ 27 + 0.5 T
DWF =} 29 (n) 56 ' {29)
n=1 DB WB
T = Dry Bulb Temp. €@ Hour of peak weather
(29)
DB
T
(1) = Dry Bulb Temp. 28 Hours prior
DB
T
(29) = Wet Bulb Temp. @ Hour of Peak Weather
WB

Generally, during hot weather, the higher the DWF, the higher will

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

Exhibit A is a computer output plot of peak demand vs., daily weather factor
for all weekdays (excluding holidays) from April through October 1978. Examiration
of similar plots for past years indicates that there is é constant demand value for
daily weather factors between 64 and 77 and a uniformly rising trend for all daily
weather factors above 86. The sloping line of Exhibit A is the linear regression
for all deily peak demands oocuring above 86 DWF. The sloping line is, of course,
a "mid-peint" line with actual demands lying both above and below it. Demand-
weather characteristic lines as calculated from actual data for all years 1968
through 1978 are shown in Exhibit B.

The standard DWF is defined as the historical average of the maximum DVF.
which ﬁccurs 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 is shown in
Exhibit C. The regression demand is the demand located on the linear regression
line (shown in Exhibit A) at the standard IWF., Bowever, the moat probable peak
demand for a year occurs at a value slightly above the regression demand.

Exhibit D is a tabula£ion of the relationships between the regression demands
and historical peak demsnds., The last column shows the ratio between the actual
peak demand that occurred in each year and the regression demand at the standard
DWF. The actual peak demand aveiages 3.1% higher than the regression demand. The
moBt probable peak demand for a year is therefore determined by increasing the
regression demand by 3,4% and is defined as the standard demand.

The inter-relationships of the regression demand, standard demand and standard
IWF are shown in Exhibit E. The solid sloping line is the linear regression line
of actual daily peak demands for 1978. Its intersection with the standard DWF
line gives a regression demand of SLLS MW. The standard demand for 1978 is 3..%

above this, or 5630 MW. The actual peak demand for 1978 was 5667 MW.
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i
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11976
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1971
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Exhibit C
MAXIMUM DWF BETWEEN 10 A M. & TIME OF PEAK DEMAND
IWE Date
1968 102.7 7-18
1969 104.0 7-17
1970 102.8 9-23
1971 100.7 7-1
1972 10L.3 7-20
1973 104.7 8-30
"1974 101.6 7-9
1975 10L.5 8-4
1976 - 96.9 6-28
191 106,3 7-21
1978 101.6 8-17

(Standard DWF) 102.7
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Exhibit D —_
STANDARD DEMAND FACTOR
Corrected
Demand -
Regression -
Demand @ Net Actual Corrected Demand @
102,7 DWF Peak Demand Peak Demand 102.:1 DWF -
1968 4316 4375 (LLLS) 1.030
1969 Lé61 4592 (L7L6) 1.018 -
1970 L4750 4712 (L9sL) 1.043
1971 1878 h922 (5034) 1,032 ‘
1972 5162 5313 5313 1.029 -
1973 5LL8 5760 5760 1,057
1974 . 5L3L 5431 (5492) 1.011 =
1975 534 5530 (5545) 1.038
1976 sL62 5346 536 .979 -
1977 5397 5888 5868 1,091 N
1978 . SLLS 5667 5667 1.0l
Average Standard Demand Factor 1.034 : -

( ) Corrected for voltage reduction and load curtailment.

Notet The recommended Standard Demand Pactor of 1.03lL and Standard DWF of
102.7 vary slightly from those recommended in previous reports. This
is due to more data now being available plus a different .
-method for calculating maximum D‘JF . . -
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CEMAND - MW

5700 p—

5600 —

5500 —

5400 —

5300

5BE7 KW ®

ACTUAL RECORDED
PEAK DEMAND

l

Exhibit B

(® STANGARD DEMAND
1.034 x 5445 = 5630 MW

l
l
|
|
l
|
[
|
|
|

5445 MW

| REGRESSION DEMAND

8 STANOARD QOWF

STANDARD O¥F

x 102.7

l

5200
100

101 102
DAILY WEATHER FACTOR

103

272




273

519a

USE OF DWF APPROACH IN ESTIMATING FUTURE FEAK DEMANDS

The basis for the procedure to forecast demand is shown in Exhibit F.
This graph is the demand-weather characteristic iine for 1978 shown in
Exhibit €. The horizontal segment is defined as the base demand. The
sloping segment shows the relationship between the weather sensitive
demand and the weather.

The base demand has been found to have a high correlation with the
average April and October output and sales. Since monthly outputs are not
subject to variation due to a change of billing cycles and/or estimated
readings which affect monthly sales figures, the output values are now
used instead of sales values as in previous years.

The first column of Exhibit G is a tabulation of the historical
average total monthly ocutputs of April and Octcber. The second column
is.-a tabulation of the corresponding base demands. In the last cclumn
the ratio of base demand to base output has been calculated. These hisforical
ratios and an extrapolation into the future are plotted in Exhibit H. (A
horizontal segment of the plotted curve would indicate a constant base load
factor). The extrapolated base demand factors are applied to the forecast

of bagse cutput to compute the base demand forecast. The base output ferecasts

‘do not include any off~peak sales which result from new, non-typical loads

- such as off-peak electric car charging.

The coincident weather sensitive demand is derived by subtracting the
base demand from the value of weather sensitive demand at the standard DWF.
Historically, the coincident weather sensitive demand has been found to have
a good correlat;cn with the estimates of actual MW's of connected air

conditicning.

-l



S

520a

" Exhibit I shows the historical coincident weather sensitive
demand and estimates of connected air conditioning for the years 1968
through 1978. The estimates of connected air conditioning are year-end
values and are obtained from the Cammercial Operations Department.

Exhibit J is a plot of the relationship between coincident weather
sensitive demand ané connected air conditioning load for the years 1968-1988.
The coincident demand increasedllinearly with increasing connected load
in the 1968-1974 period and decreased with increasing connected load in the
1975-1978 period. The 1975=-1978 pericd decrease is the result of the impact
of "conservation of energy."” This impact is assumed to reach a maximum i#
the 1979-1980 period, The subsequent coincident weather sengitive demand

versus connected air conditioning locad relationship is expected to

parallel the 1968-1974 period relationship.

The mathematical expression for the 1980-1988 coincident weathez_
sensitive demand versus connected air conditioning load relatiomship is
determined by computing the linear regression of the 1968-~1974 period
relationship and agjusting the intercept to account for the energy con=
servation impact. This expression is applied to the forecast of connected
air.tonditioning load to compute the coincident weather sengsitive demand
fofecast,

A different method of forecasting the relationship between connected
air Eonditioning and weather sensitive load was used for last year's fore-
cagt. In that method described in the "1977-87 Budget Forecast Annual Peak

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

year ralther than the ampount of connected air conditioning.
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The sum of the base and weather sensitive components of the demand

forecast produces a forecast of the regression demands (value of demand
cn the regression line at the standard DWF). The regression demands must
be increased by 3.4% (Standard Demand Factor} to cbtain 5 forecast of the

most probable peak demands (standard demands).
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1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

ACTUAL AVERAGE OF APRIL & OCTOBER QUTFUTS

PHILADELPHIA ELECTRIC COMPANY SYSTEM

Base
Qutput~GWHrs

1734.2
1840.1
1906.3
1938.5
2059.6
2168.8
2138.4
2126.7
2209.9
2196.2
2246.2

Base

Demand-Mw

2998
3Lk2
3255
3326

3493
3668

3612
3632
3723
3763
3613

523a
Exhibit G

Demand

Qutput
1.729
1.708
1.707
1.716
1.696
1.691
1.689
1.708
1.685
1.713
1.698
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1968
1969
1970
1971
1972
1973
197L
1975
1976
1977
1978

WEATHER SENSITIVE DEMAND - MW

Regression
Demand @

102, JODWF - Demand

1316
L661
4750
L8178
5162
518
513l
530l
5462
5397
5445

Basea

2998
3142
3255
3326
3L493
3668
3612
3632
3723
3763
3813

Coincident
Weather Sensitive

= Demand
1318
1519
1495
1552
1669
1780
1822
1712
1739
163L
1632

Exhibit I

Connected
Air Cond,
2470
2755
30l
3298
352l
3758
3966
Laso
L4085
L2k
4186
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COINCIDENT WEATHER SENSYITIVE DEMAND - MW
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SAMPLE CALCULATION OF 1980 PERK DEMAND FORECAST

Base Demand

527a

Base Monthly Output 2395 GWHRS (Based ¢n energy estimate of
Bage Demand Factor x 1.689 December 1978)
Base Demana 4045 MW

Coincident Weather Sensitive Demand

Connected Alr Conditioning Load = 4327 MW
Coincident Weather Sensitive Demand Obtained
fram Exhibit J = 1632 MW

Base Demand + Weather Sensitive Demand = Regression Demand
4045 + 1632 = 5677 MW

Regression Demand x Standard bDemand Factor = Standard Demand
5677 x 1.034 = S870 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 from both historical observations and forecasts of hase ocutput

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

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

The historical effects of electric heat can only be estimated.

not measured as are the actual total outputs and demands. Also,

They are

effect of electric heat is relatively small during the April and October

periods since normally there is little 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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MAXTMUM, MINIMOM AND TWENTY YEAR DEMAND FORECAST

The twenty year most probable forecast in exhibit K was computed ueing
the same procedure as described for the tan.year forecaast., The reduced
annual growths after the first ten years are a direct result of the reduction
in the growth rates of base kWh output and comnected air conditioning load.

The maximum and minimum demand forecasts were computed by obeerving 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
gnd 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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Maxinm

1979 5950
1980 6200
1981 6400
1982 6650
1983 6900
198k 7100
1985 7350
1986 7650
1987 8000
- 1988 8300
1989 8600
1990 8900
1991 9200
1992 9500
1393 9750
1994 10050
1995 10300
1996 10600
1997 10900
1998 ' 11200

283

PHILADELPHIA ELECTRIC CO. SYSTEM

System Planning Division
1-11-79

ANNUAL PEAK DEMAND
20 YEAR FORECAST
Minimum
5L50
5550
5600
5700
5750
5800
5850
5950

6050

6150
6200

6200

6200

6200
6200
6200
6200
6200
6200

6200

Exhibit K

Probable
5700
5850
6000
6150
6300
6450
6600
6800
7000
T200
7350
7500
7600
7700
7800
7900
8000
8100
8200
8300
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TESTIMONY OF
STEPHEN A. MALLARD
Q. Please state your name and business address.
A My name is Stephen A. Mallard and my business address is

80 rpark Place, Newark, New Jersey.

Q. By whom are you employed and in what position?

A. I am employed by Public Service Electric and Gas Company

as Vice President-System Planning.

Q. What is the purpose of your testimony?

A. The purpose of this testimony is to comment on the report
"Construction Management Audit of Salem Nuclear Generation Station
Unit No. 1" prepared by Theodore Barry & Associates (TB&A). This
report was prepared for the State of New Jersey Department of
Public Advocate and the Commonwealth of Pennsylvania Office of
Consumeyr Advocate. This report was submitted as Consumer Advocate
Exhibit No. 5 in the Pennsylvania Public Utility Commission

Docket No, R.I.D. 438, et al. {Philadelphia Electric rate case}.
Q. Please describe your gqgualifications as a witness.

A. Schedule 1 describes my gualifications as a witness in

these proceedings.

0. Please give a brief history of Salem Nuclear Generator Station,
Unit No. 1. -

A. Salem No. 1 is part of a two unit station located on
Artificial Island in Lower Alloways Creek Township, Salem

County, New Jersey. These units were originally planned for
}ocation at Burlington, New Jersey for service in 1971‘and

1973. In 1967, it was necessary to relocate the units to Salem

because the Atomic Energy Commission indicated an unwillingness
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26.

531a

to issue a license for construction at the Burlington site.

' Construction began at Salem in January 1968. The relocation

and escalation of regqgulatory requirements caused delays in the
Salem project, |

Salem No. 1 was successfully completed and placed in
commercial éervice on June 30, 1977. The unit, a pressurized
water reactor. (PWR) with a summer capacity rating of 1079 MW,
was designed by Public Service Electric and Gas (PSE&G) Company
personnel and constructed by United Engineers & Constructors Inc.
of Philadelphia, Pennsylvania. PSE&G personnel operate the unit.

Salem No. 1 is jointly owned by the following utilities:

Joint Owners % Ownership
Public Service Electric & Gas Co. 42.59
Philadelphia Electric Co. 42.59
Delmarva.fower & Light Co. 7.41
Atlantic Electric Co. 7.41

Under the joint ownership agreement executed on November_24, 1971,
and amended by a supplemental agreement dated January 26, 1977,
joint owners are entitled to shares of the installed capacity,
available capacity, operating capacity and hourly energy genera-
tion of the unit in proportion to their ownership. The joint
owners share in the cost of site preparation, land, cost of

engineering, design, construction, operation and maintenance

.in proportion to their ownership.

Under the conditions of the joint ownership agreement,

PSE&G was responsible for the detailed engineering, désign and
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15,
le6.
17,
18,
19.
20.
21.
22.
23.
24,
25,
26.
27.

construction of a complete and operable station. As members of
the Engineering Task Force of the Joint Generation Project and
the Owners Committee, the joint owners were kept appraised of
and were able to contribute to significant project developmenté.
In addition, monthly progress reports were submitted to the
joint owners an& their representatives attended project
management meetings. These programs enabied the joint ownérs
to knowledgeably participate in the design and construction
efforts.

| PSE&G was also responsible for the accounting and billing
of all project costs. Under the agreement PSE&G provided monthly
reports summarizing the construction costs and provided annual
estimates of the monthly construction expenditures,

In summary, through the joint owners agreement, PSE&G had

the responsibility to design and construct Salem in the most
prudent and effigient method possible on behalf of and in

cooperation with the joint owners.

. 0. Please provide a background on construction management audits.

A. Construction of Salem No. 1 was successfully completed
despite the many problems inherent in a complex construction
project of this magnitude. 1In the case of Salem these were
compounded by additional external pressures, namely the re-
location to a second-choice site, continual changeé'in regulationé
by the Nuclear Regulatory Commission, labor practices unique to
New Jersey, and double digit inflation duriﬁg much of the con-—
struction period.

A general critique of the TB&A or any other retrospective
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analysis of such a complex, long duration project of this type
has two primary points, _l

The first point is that the determination of alleged
hypothetical savings during a postmortem review by its very
nature has to be based on assumptions, generalizations,
speculations and conjecture. There is no way of determining
what techniques PSE&G could have implemented, at what time
and at what cost., ©Nor is there any way of determining which
techniques could have saved a specific amount of money.

The second point is that postmortem review of a ten-year
project cannot serve as a substitute or a replacement for judgments
which are based on and tempered by practical, timely and on-the
spot decision-making conducted in a fluid and changing environment.
During the construction period, problems were recognized and
new and innovative procedures were adopted to resolve them.
Examples are cited in the TB&A report. With hindsight, we can
now recognize that if certain procedures had been found to be
cost effective and had been implemented earlier, then improved
performance might have been achieved.

As also pointed out in the TB&A report; improved procedures
developed during construction of Salem No. 1 were used in the
construction of Salem No. 2. Some of these are state of the-art
me thods which were applied as they were developed by the
industry. We feel that construction performance for Salem No.

2 was better than.it was for Salem No. 1.

PSE&G management of the Salem project has been diligent
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tj 1. and responsible. all of the costs asgociated with this project
2. were reasonable and proper expenditures and should b% included

3. in rate base.

4, 0. Please describe the specific rate base impact on the TB&A
5. report.

6. A, TB&A identifies projected savings if certain "preferred

7. management practices" had been practiced throughout the con-

8. struction of Salem Unit No. 1. These savings were categorized

9. by TB&A as "hard” or minimum cost savings and "soft" or maximum
10. . cost savings which could have been attained. This classification
11. of the projected savings serves as nothing more than an arbitrary

12, range which proves to have no underlying support, 1In short, the

13, so called "hard"” savings are themselves very soft and the "soft"
14, savings are effervescent.
15. Page 20, TB&A text as corrected by TB&A at the Docket No,

16. R.I.D. 438, et al. hearing on June 29, 1978 on transcript Page 8664:

17.
18. ‘ Potential Rate Base Impact Table
(000,000)
19.
Salem Project % Attribu- Salem No. 1

20. Impact table to Proiject Impact

Area of Improvement Hard Soft Salem No. 1 Hard Soft
21.

Cost Control (Project '
22 Management) —_ $12.0 60% - $ 7.2
23, Rework $ 5.0 20.0 75% $ 3.75 15.0
24. | Work Force Utilization 16.0  35.0 60% 9.6  21.0
P :
25, Material Management 0.8 1.7 5% 0.6 1.2
26. | Construction Equipment -- l.6 50% - 0.8
27. Totals $21.8 $70.3 £13.95 $45.2




15.
16.
17.
1s.
19.
20.
21.
22.
23.
24.

25,

-6 - . 535a

Since the basis for calculating these savings is not
explained in the report, TB&A was requested to provige the
workpapers behind all of the figures in the table above as well
as workpapers setting forth the costs of implementation. In
response to this request TB&A provided an explanation which
is provided in Schedule 2.

This explanation failed to show specifically how the amounts
were calculated other than to state some general assumptions
based on judgement alone, often expressed as assumed, rounded,
undocumented percentages. There was no task-by-task analysis
of how the proposed improvements would produce specific savings.
There is no evidence in the TB&A report (Consumer Advocate
Exhibit No. 5), in Schedule 2 or in any of the cross examina-
tion of TB&A June 29, 1978 in Docket No, R.I.D. 438, et al. that
develops concrete, specific relationships between the tables
of data throughout the TB&A report and the Rate Base Impact
table on page 20 of the TB&A report. Also, TB&A did not estimate
the timing of the savings based on these data. Furthermore,

TB&A did not provide any documentation on the cost of implementing
the proposed management practices in response to a request for
such data.

In the following sections I will examine each of the five
"Areas of Improvement" shown on the previous table and show
that the alleged savings have not been substantiated.

Q. Pleasé describe the Cost Control (Project Management)

area of improvement.
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1, A. TB&A makes favorable and correct comments about a number
2. of project management technigues used by PSE&G for the Salem
3. Project.

4, Page 169, TB&A text:

5. .“PSE&G Uses an Unusual and Effective Grid Approach

6. To Identifying and Locating Activities On Its Planning
7: And SchéduliqgﬁSheets.“

8. I.. Page 172, TB&A text:

9; "A Computerized Critical Path Method (CPM) Planning

(
10. And Scheduling Technique Was Used Beginning Early In
11. _ _ ?he Salem Project and Enhancements Were Made to Suit
12. salem Requirements."
13, Page 175, TB&A text:
14, "The Mating of Construction and Engineering/Design
15. Schedules Into A Single Master Schedule For Salem
16. Activities Is Iﬁﬁovative and Effective.
17. “Another statement concerning project management techniques
18. includes an incorrect conclusion.
19. Page 174, TB&A text:
20. ) "Resource Levelling Was Used to Evaluate Cost Impacts
21, -Qf Alternative Strategies For Salem Schedule, Although
22. ' A Search For the Lowest Cost Schedule Was Not Formally
23. Conducted."
24. A search for the lowest cost schedule was formally con-
25, ducted by PSE&G at the time the project was originally authorized,

26. and at various times throughout the construction phase of the
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~ 1. project as schedule changes were required.

2. To establish the lowest cost échedule, PSE&G evaluated

3. and optimized, in addition to resource leveling, the following'
4. factors: .
5. . Alternative forms of generation and siting.

6. . PJM reserve requirements

7. . System reliability requirements.

8. . System load projections and projection uncertainty.

9, . State Board of Public Utilities requirements.
10. . Economic conditions affecting service area.
11. . Cost and availability of construction capital.

12, . Labor availability for alternative construction schedules.

13, . Production cost of replacement energy.
14, . Co-owner requirements.
15. Analytical and subjective techniques utilizéd by PSE&G, '
16. considering the above factors, resulted in an optimized minimum
17. cost schedule for both Salem units.
18. The statements above indicate that PSE&G has followed
19, sound project management practices.

- 20. 0. Please describe the rework area of improvement.

21, A, The second item in the Table on page 5 of this testimony
22. {page 20, TB&A text) indicates that the amount of fework could
23, have been reduced with a claimed savings of $5 million minimum
24, to $20 million maximum., Neither of these amounts have been
25, justified by the data presented in the report.

26. The estimate of the maximum rework impact ($20 million)
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assumes that the extra material costs would be equal to the
labor costs. This assumption is unreasonable. 1In many cases,

rework involved only limited procurement of new material since

"basic system eguipment was reusable.

Rework cannot be completely avoided on a project of this
magnitude. By diligent efforts, rework expenditures were held
within normal reasonable levels., There is no evidence that the
rework could have been reduced by any of the amounts shown as

Rework in the Rate Base Impact Table on page 5 {(page 20, TB&A

text).
Q. Please describe work force utilization.
A. The third item in the Table on page 5 of this testimony

(page 20, TB&A text) indicates project savings of $16 million

to $35 million from improved work force utilization. This
estimate appears to be at least partially based on the following
conclusions from the TB&A report.

Pages 137, 139, TB&A text:

"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 Superxvisory Level."

"Exhibit VII-2 is an appraisal of how the aforementioned
work force management practices were performed at Salem.
Information systems existed throughout the project to

mecasure unit costs and identify causes of project delay.

This information was primarily used for reestimating costs
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1. and rescheduling tasks, that is, project level management
2. tasks. Our review indicated that supervisory personnel
3. could have used the data to a greater extent to control
4. work hours of individual craft workers."

5. The information described in the paragraph above was -in
6. fact used for manhour control by supervisors. Weekly Look

7. Ahead schedules which detailed activities, their duration,

8. quantities to be installed and manpower requirements were used
9. by each supervisor to plan work activities. These were used
10, to control work hours of individual craft workers and detailed .

11, work tasks on a daily basis., Supervisors also received Bi~-

12, weekly Manhour Unit Cost Reports and Performance Curves which

13, compare actual manhours per unit with the targets,

14, Meetings were held at least weekly between PSE&G and the
15, Project Superintendent to analyze problem areas revealed by

16, reports and the corrective actions to be implemented. Alsc

17. on a weekly basis, planning and scheduling meetings were held
18. by the Project Superintendent with his supervisors to pinpoint
19, the problems and determine necessary adjustments to personnel
20. and work methods. Supervisors met daily with foremen to deploy-

21, manpower and arrange the daily tasks.

22, The work management techniques used in the Salem project
23, were comparable to those used in other nuclear power plant
24, construction projects.

25, Q. Please describe material management.

26, A. In Schedule 2 TB&A claims that certain materials mahage—
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ment procedures could have reduced the inventory between 10%
{hard) and 20% (soft)}. However, no evidence is presented to show
that the project managers could have foreseen that sucﬁ reductions
were possible without delaying the construction, A materials
inventory somewhat above the calculated theoretically desired
level can be a good investment if it protects against the much
greatetr penalties of construction delays.

Q. Please describe construction equipment.

A. In Schedule 2 TB&A estimates that operation and maintenance
expenses for construction equipment should have been 15% less
than they were. The findings and conclusions on pages 26-41

or anywhere else in the TB&A report do not include any statements
about how oéerating and maintenance costs for construction
equipment could have .been reduced. We do not feel that there

has been any demonstration of savings or the need to adjust

rate base for construction eguipment.

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

A. PSE&G candidly acknowledges, as would any prudent manage-—
ment, that if impraved management techniques which were developed
and implemented during a project had been used from the project’'s
inception, then total costs for the project might have been
different. We readily acknowledge that we did initiate what

we consider to be (and TB&A has found to be) improved manaée—
ment technigques during the course of the Salem construction.

We would also expect that five or ten years from now aéditional

progress would also be made in terms of improved management
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techniques. When we, as a company and a management, think that
perfection has been obtained and there is nc room or need for
improvement, then that is the time that regqulators sh;uld be come
concerned with our performance. The TB&A report demonstrates
that we are leaders in the utility industry in many very important
res?ects.' We have and will continue to strive to maintain that
status. We believe that in its totality the TB&A report is
testimony supporting the position that PSE&G managed the Salem
Project in a reasonable and prudent manner, consistent with
its tradition of high quality and progressive and conscientious
service,

I conclude that there is no basis for the $45.2 million
cited as a potentiél rate base impact for Salem No. 1.
Q. Please describe the findings of the New Jersey Board of
Public Utilities concerning the TB&A report.
A. In Docket Nos. 7711-1107 and 776-492, the New Jersey Board
of Public Utilities (NJ BPU) examined the issue of what cost
of the Salem project should be included in PSE&G's rate base.
Based on the evidence submitted in the proceedings the NJBPU
rejected the raté base reductions proposed by TB&A.
In its Order, dated March 28, 1979, the NJBPU concluded;
...."that PSE&G managed the construction of the Salem
Nuclear generating station in a reasonable and prudent
manner and that PSE&G exercised due diligence in
implémenting sophisticated management techniqgues

in an effort to reduce costs and improve performance."
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% Schedule 1
) Page 1 of 3
5. A. MALLARD
VICE PRESIDENT - SYSTEM PLANNING
PUBLIC SERVICE ELECTRIC & GAS COMPANY -
QUALIFICATIONS

I received the degree of Mechanical Engineer from Stevens
Institute of Technology in June of 1948. I received the
degree of Master of Science, majoring in electrical engineering,
from Stevens Institute of Techneclogy, in June of 1951, I
served in the U.S. Navy as an electronics technician between
1944 and 19%46. I was an instructor in the Electrical En-
gineering Department of Stevens Institute of Technology
between 1948 and 1951. |

I was employed by PSE&G in June of 1951. Between 1951
and 1953,.I was assigned to the Company's General Office in
Newark, working on various engineering projects involving
electric substation installations and electic system planning.
From 1953 until 1960, I was assigned to Essex Division where
I worked on various engineering projects inveolving the con-
struction and operation'of electric distribution facilities,
and the installation of customer electric service entrance
facilities.

In June 1960, I was traqsferred to the System Planning
and Development Department located in the General Office in
Newark. I was responsible for making both short-range and

lonj-range plans for additions to the bulk power electric
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system. I became Transmission Planning Engineer in January
1964, responsible for preparing plans for expanding and
reinforcing the PSE&G electric transmission system. 1I became
Assistant System Planning and Development Engineer, the
assistant department head of the System Planning and Develop-
ment Department in January 1968. I became Manager of System
Planning, responsible for all electric system planning, in
January 1971. I was appointed General Manager — Planning

and Research for electric and gas in July 1974 and Vice-
President-System Planning in July 1877.

Currently, I represent PSE&G on the System Planning
Committee of the Edison Electric Institute (EEI); I serve on
the Executive Group of the EEI System Planning Committee and
am Chairman of its R&D Task Force; I also serve on its Load
Management Task Force.

I am an industry advisor to the Electric Power Research
Institute (EPRI) Electrié Utility Rate Design Study.

I have served as the PSE&G's representative on the
Planning and Engineering Committee of the Pennsylvania~New
Jersey-Maryland (PJM) Interconnection, and on the Area Coor-
dination Committee of the Mid-Atlantic Area Council (MAAC).

I am a member of CIGRE (Conference Internationale des
Grands Reseaux Electriques - International Confercnce on
Large High Voltage Electric Systems). I am a Senior Member

of the Institute of Rlcctrical and Electronics Engineers

543a
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(IEEE), and have served as Chairman of the North Jersey
Section. I am a member of the National and New Jersey
Society of Professional Engineers, the Montclair Society of
Engineers, Tau Beta Pi, and Eta Kappa Nu. In addition, I
serve on the Awards Organization Committee of Eta Kappa Nu.
I have been a Licensed Professional Engineer in New

Jersey since 1953.

) I have testified before the New Jersey Board of Public
Utility Commissioners on behalf of PSE&G as the Electric
Planning witness in connection with a petition filed for

eminent domain for the New Jersey portion of the Branchburg-

Holland and the Branchburg-Ramapo 500-kV transmission circuits.

I also testified on behalf of PSE&G before the N. J. BPU
in connection with the Company's petitions for increases in
electric and gas rates in Docket Nos. 703-105, 726-562/
7211-964, 744-355, 761-8 and 7711-1107.

I testified before the N. J. BPU on the energy crisis
hearing held iﬁ 1973 (bocket No. 733-177). 1In addition,

I testified in 1973 before the New Jersey Senate's Immediate

Energy Needs Subcommittee on the energy crisis.
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June 13, 1978

Tesgwmrm~r 190 29 A7

Martha Bush, Esquire

Qffice of the Consumer Advocate
100 Chestnut Street

Suite 102 -
Harrisburg, Pa. 17101

Re: Pennsylvania.Public Utility Commission
v,
Philadelphia Electric Company

Dear Martha:

Confirming our telephone conversation of Monday, please
have your consultant, Theodore Barry & Associates, provide me wibh
the following information with regard to their report on the con-
struction of the Salem nuclear generating station:

~ At page 19 of their Summary report, TB&A identifies pro-
jected savings if certain "preferred management practices” had been
practiced throughout the construction of Salem Unit No. 1. DPleasc
provide the work papers behind all of the figures shown on the table
on page 20.

- Again at page 19 of their Summary report, TR&A states that
the savings are net of implementation costs. Please provide the work
papers setting forth the development of the implementation costs,

~ Again at page 19 of their Summary report, TB&A states that
an "arbitrary allocation" of the savings has been made to Salem Unit
No. 1. Provide the basis of this allocation, if any.

- State the names, job titles and hours worked of TR&A
personnel who assisted in the preparation of ;the report. Also :
state separately the number of equivalent work days (i.e. 8 hour days)

-and/or hours spent visiting the Salem plant site, interviewing Public

Service and United Cngincers personncl, reviewing Public Service and
United Engineers documentation, preparing the PECO project monitoring
chapter and olher.

Sincerely yours,

4/(.7:. .//, e I

Walter R. flall, II

pam
c¢c: All Parties of Record

bece: R. II. Young, Esqg.; J. Paqurtte: 1. Robb;: M.F. Friderichs
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. ) Ao . . y . Teiephone 212-386.5995
Thgodore Barry &Associates-Management Lansullanls _ %& 205 Pare Avores

M York, Mew York 10017

! Schedule 2
' Page 2 of 6

June 13, 1978

Walter R. Hall, Esq.

Morgan, lLewis & Bockius

123 South Broad Street
Philadelphia, Permsylvania 91909

bear Mr. Hall:

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

Sincerely,

Perry I1.. Wheaton .
Principal

PLW:br
Enclosure

cc: Ms. Martha Bush
Office of Consumer 2dvocate
Camonwealth of Pennsylvania

With enclosure.

)
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SALEM PROJECT REPGRT

Basis For Calculations

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

of $1.2 billion dug 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 o§ $5
million.

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

Rework — Soft: Assume all 512 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 coskts 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.

Rbout 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: PReduction of 10 per cent of 43.5 million la-

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 in-

ventory of $8 million or $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 eguals $1.12 million less estimated implementation

costs of $320,000 for net reduction of $0.8 million.
About - 75 per cent attributable to Salem Unit No. 1.

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

ventory of $8 million or $1.6 million per year, resulting-in reduction of
carrying costs of 20 per cent or $320,000 per year or $2.24 million for
seven years less estimated implementation costs of $540,000 for net reduc~
tion of $§1.7 million.

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 million or $2.1 million less estimated im—
plementation costs of $500,000 for a-net reduction of $1.6 million.

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:

549a

Telephone 212-585.5995
) 5 243 Park Avenue
. New Yora New Yore 10017

Schedule 2
Page 5 of 6

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,

Attachment
cc: Ms, Martha Bush
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BASIS OF ALLCCATION TO SALEM UNIT NO. 1

Costs for the Salem project were not accumulated in a manner that facili-
tates allocation of costs to the respective units in the manner outlined on
Page 20 of TB&A's testimony. More camplete cost data will be available when
unitization of the project is campleted sometime after Salem Unit No. 2 is
placed in cammercial operation. TB&A's allocation of the projected impact of
net savings was therefore based on its understanding of the time period over
which costs were incurred, approximate dollars expended on Salem Unit No. 1,
where known, and the timing of the inplementation of improved managament 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 maznagement audit.

TB&A Staffing

Equivalent

Name Title Man Days
P. Wheaton Principal 34

J. Love Managing Associate 44
‘Others Various 72

' 150
Allocation of TB&A Staff Time

Activity
‘Salem Site Visits . : 10
PECO Monitoring Review 15-20
Cther : 120-125

150
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THE ADMINISTRATIVE LAW JUDGE: I prefer to

MR.  HERSHEY: -Very.mgll.

THE ADMINISTRATIVE LAW JUDGE: Without
objectlon, it will be so identified.

(Philadelphia Electric Statement No. 11,

Direct Testimony of Stephen A. Mallard,

was produced and marked for identificacion.)

THE ADMINISTRATIVE LAW JUDGE: Mr. Sayre,

T

. do you have any questions of this witness?

MR. SAYRE: Not at thls time, Your Homor. -

THE ADNMINISTRATIVE LAW JUDGE: Ms. Bush?

Consumer Advocate.
THE WITMESS: Good morniag.
CROSS EXAMINATION

BY MS. BUSH:

1

correct? -

A Tnat 1s corvvact.

§ And you have been involved in the. construction

and operation in your smployment in the utility fie;d over

the past few decades in the consiruction and operation of

" entertain it as I told Mr. Boek earlier in this proceeding,

when counsel for the company w@woved for admission of-ail this.

MS. BUSH: Yes, Your Honor. Good moraing, ..

Mr. Mailard. I am Martha Bush. I am with the Office of -

G I understand frem vour testimony and'statement

of qualifications that you are a repisicired engineer. 1I1Is that

1 55la

s
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the electric distribuvion facllities and customer electric
service entrance facilities and transmission systems, is that
corregct?

A That's zorrect.

Q@ During youv peried of employment in this
area, have you had experlence in the actual construction
process as contrasted to generation planning of a production,
electric producticn generation facllity?

A My experience has been in the planning of
generation facilities.

Q@ I take it -~ -

A My direct experisnce. But I have been
appolnted ag a spokesman ‘o the company in cur last rate
case and in ¢his rate cace us the overall spokesman for the
company on ail aspects of electric and §3s operations. {
Q@ So that although you haven't been involved in

the actual construction virocess of generation facilities,

-ycu have assumed the ruie of being a wltness in various

progeedings with repard o this (uestion?

A That'’s correet. 1 am a memnber of the operating
coimmittee of the couwpany.
| Q And is it ~ -~ do I undarscand correctl& from
your statement of qualifications that you have téstified

in is that six rate procesdings, hoth electric and gas iw:

New Jersey?
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A In many. T have 1os£ tracit. But 1t has
been a great number.

@ So perkaps you might - ~ you have, in fact,
testified in more cases than the mies you have listed in your
statement of qualifications or is.that an exhaustive list?

A Th#t‘s probably an exhaustive list. We
attempted to make 1¢ exhaustive. And exhsusting.

Q And in addition to your testimony 1in rate
cases, you have testificd, a5 I undsrstand, in an emlnent
domain proceeding in New Jersey?

A That's correct.

Q And you have testified cn two occasicons with
regard to the energy crisis?

A At least two occaslons, that's right.

I have also preéented nep-sworn vestimeny in Trenton at
various times om various aspects of thes coupany's ﬁusinesa
involving the on-golng energy crisis.

Q Now, you have listed on the chart on page 5
of your testimony the =xcerpyu from tvhe audit report of the
different area where thzre vere financial impacts stated by
the audiﬁors, and I mould like to -~ - I've made a calenlation
28 to the midpoint in tnat column, the last cclumn on the

right, that’'s on page 5 of siabemdent 11, Salem No. 1 project

;24’ impact and T havae just wmwede a nathemaileal caleulation and

’? I wonder 1f you wouwld accept those wumbers subject to check
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Tor purposes of cross examinacion today and those are for the
firét area, cost control project management, 3.6 million.
For the vework area., ©.375 million.

2, Bell, I nave a probklea ﬁith thas nuwnber beagause
the ‘Theodore Barry nunber is lncorrect. And has been correctqd.
They have a flgure of 19,5 million as the soft aumber for
Salem No. 1 impact and that number should in fact be 315
million and that number was corrected in the Publie
Service rate case and Theodere Barry acaepted that correction,

. Q@ So that it is 15 million &s you list hare on
page 5%

A My 15 miilion is correct and Theodore Barry’s
arithmetic was incorrect in that they took T8 percent of
$20 mililon and came up with 19.5 million. They had a
wealk battery on th@ir littie electruuic calculator, apparentlyi.

Q So thaﬁ tne mnidpoin: hetween the nuabers you
have listed Shere on Llne 23 18 %.375%

A, The @midpoln: bebuzen woat and what?

Q& 3.75 end 1%.0.

i If cne were wo 2482 15 and 3.75, one would

resch 10.75 and then you bBoci @lY of that. is that corracet?

“

ragbad

ct

2 Well, whas 1 4id

aetuuily was ¥ ozub

5-;

. e
1

oy X : L Hooat R T . et g, '
o 15,0 and dividest st by 2 ong ceme wp with 3.7
ARERFPLL:

B T Shiuk it worid some oub She same. What was

o

your result, plaszelt

i, gt
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Q 9.375.

A That would be ay result by my different
method.

Q And on the nexi arez, work force utillzation,
the midpoint was 15.3; materials managenent, .9 and
construetion eguipment, .3.

A Without makling a debarled eveck of the
arithmetic, what youn hove just descelbnd sounds about riéhﬁ.

Q Now, the total cost of hoth projects was
$1.21 billion, is that corraect?

A* Yes. The project is not completed, however.

We are - ~ we have not yet placed Salem Ne. 2 in commerclsl
sevvice and as a matter of fact, we arce continuing to do work
ét Salemn No. 2.

Q And it is consimiing ho aecerue AFDC?

A Both construction ecosts and AFDC, yes.

That's right.

Q Do you have svailables te you, there, the
Pigure in terms of #lny vobnl cosi o Julen L7

£, T ohoave Sh2 Publle Sewvice cost Br Salem No. 1,
which jncelndes cuwe AV, GMis iz vhalt we currenkly bLave
Saliam Wo. X on oonr wooln o, 8nd 34 i - -

% ALY phioat. Do hesre thom?

L En de G367 06.,000,00,

W 36T - -

L2




X

[P N T T T gi

o ot 1wt s,
iw ™~ - v ]

2]

23 I!

3,

A rmsriie s wm v v UIDRIHTEASH 0 MAREIING, V0T, ~ 0 G LRI

Mallapré-Cross 1649a

ar— J— P - [P -
e

A 367,661,000,

& And that’s just PSE&3's portion of Salem 17

A, That's our portlon of the c¢apital cost of
Salem No. 1 including our AFDC.

Q So that, and your owﬁership portion 1s
k2.59 percent?

A It iz the sawe as Philadelphiﬁ Electric's
portion and that's ig wy testimony. It 1s some 42 percent.

I don't recall the decimzl places.

("Mranscrips conclinuss on next page)
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As I recall ocur porition andéd Philadelphla

Electric's portion are identical.

Q Yes, T think that is correct.

A I have it, it is 42.59 percent.

Q _ Yes. Now with regacd 4o the area of project
managersnt which you discussed beginning on page 7 and into.
page 8, as I understand it, you have stated here that a search
for the;}oyea# cost schedule was formelly conducted By PSE&G
at the time the project was originally authorized, énd you are
presenting that in contradiction to the statement blocked out

right prior to that excerpted from the Theodore Barry report

atpage 174, which stated: Resource leveling was used %o
evaluete cost impacts of aliernative straiagies for Salem

aschedule, although a search Tor the Yowest cost schedule was

not: formallyconduc ted.

: } Now do you racollect during the course ol .2

16
; 7 audit having some discussions.with Mr. Love with regard to e
; , iB definition of what is appropriate or in your professional
E 59 opinion what 1s & definition of what is a sesarch for the loweslt
E 20 cost schedule on a formal Level?
; ﬁli A T recall having meny discussions with Mr. Love
E 32' and at times we were on the same wav7elength and at times we
: 23] were no,
. 245 Q Do you vecall with regoard to this particuiar
25; guestion whetvher you had s differsnce of professional opinion
i

L'*“'-'v'-"‘—w"““ S LTI & ATALLEAL. IR e 0N, AT PVEY L0 AL - s DIARTIWDDEANIG, DY 12 — s e o
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A It was more than a difference of professional
opinion. I attempted to educate Mr. Love and 1 was unsuccesss
ful.

Q S0 not only did you differ, but in your:
opinion you were correct and he was incorrect and you tried
to perauade him to your polnt of view?

A Of course.

Q If I could direct your attention to page 174
of the aud;t, and particularly the last paragraph there, 'the

last full sentence in that paragraph, which states: TB&A

is définiﬁg the search for the lowest cost schedule as an

integrated process which requires the evaluaiion of alternatiy

schedules, enough alternatives to permit interpolating an
optimum using an analytic technigque like PSE&G's PWAFRR to

determine minimum cost.

Are you familiar with that particulaf statement

in the audit?

A Yes, I anm.

Q Does that sentence to you iuply or does it
express to you the difference, or a discussion of the differ-
ence that youlhad extensiveiy with Me. Love as ﬁo what would
be & search for the lowest cost séhedule?

A That sentence makes sgnsé to me. I have no

problem with the sentwncé. ‘The problea was that Mr. Love did

oy = ramar—
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not recopnize that we were doing what this sentence says.
Q I see, even though you told him vepeatedly
that you were dolng 1t, he would not accept that you had done

1t or he would not accept that what you did reached the level

that he thought was gppropriate to be done?
A I guess I am a poor communicator. I tried my
best, like a Christian missionary in Africa.
Q So Mr, Love wes the uneducated heathen that.
you were trying to persuade of your views?
- A Unwashed.

Q I am sure he will be interested to read that

in the transeript, Mr. Mallard.

A I hope he doss because I like Mr. Love. He

is an affable gentleman., I spent a good deal of time with

him and told him where the better restaurantis were in Newarl:.

: - 164 Al But apparently that did not persuads him of
i7 your polnt of view in other areas.

T - A Oh, no, it was an aru’s length relationship

jeil which we hed, tj{lﬁr o7 his zrm and my acm.

20 Q And from the results of the audit, you were

21 pretty far apart with both of you arms together?

B R L T]

A My tzatimony spesks for itself. If Theodore
%3l Bacrry submitted that repoirt in Public Service, ¥ would have
24[i thought about either discharging him or transferring him to

25l some other depsyiment which was not as sensitive in the

E . ' - BIQSRUAGH & MARAHAL . SNG, - A7 74, LOSICNILLOWY AVE, — KARRIORIIRG, PA 17193
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operation of Public Service, such =& street.maintenance.

Q I can understend, given the results éf the
audit, that &ou had that opinion. Could you definé for the
record what PWAFRR 1s? What does those stand for?

A Present worth of ail future revenue requife-
ments.

Q Is that a computer model that PSE&G has?

A It is a Welsh word, Pwafrr.

Q Are you serious, Mr. Mollard.

A No, T am being facetious, and I won't waste
yéur time with facetiousﬁess. I apologizé.

It 1s not a computer médel. It is a wéli-
kﬁéwn économic methodology, which aimpl& takes a string of
éxpeﬂsés that are ﬁadé over a period of time, and using the
aﬁpropriéte dlscount rate, expreséés them as oné equivélent

dolliar figure.

For instance, if I hﬂVL an expense of $1O

a year for 10 years, if I added tha® up that wou].d be $1oo
but on a presenu worth basis I could buy an annuity, for
instancé, perhaps for $70, so that the $70 then woulé be an
economle surrogate for a series of e:xpexzéés ovei a périod c-n':‘
time and that is what thet wmesans.

Q] Dur :mg, the course of ué cons Lruct:.oﬁ of
Salem—l when PSE&CG realized chad the plann was not on the

original time acheduls Harget, Ald PSE&G make extensive

e e e W DERBACEH & FIARGS AL, WC, = 30 1L, 60O AVE)L « AARRISBURSY, 2 (7118 cmmn e it -t}
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. a
1 attempts to get the construction schedule back on target and561
5 in line with the critical path originally scheduled?
3 A We did, after we assessed what our vafious
4 needs were; in terms of the shopping 1list which I have
3 indicated on page 8 of my testimony. ‘ |
6 In other words, we did not direct ourselves
e exclusively to a come-hell—or—high»water attempt to keep the
" il comstruction schedule on target no matter.what; but we went
9 back and asseséed 411 of the.factors we could think of, as
10 shown‘on m& page 8.
11 Q So yﬁu #ssessed the cost impact of these
"32 various factors listed here on page 8?
ii . A On a regular routine and continuing basls,
14' that is correct. |
i5 Q In coming to thelr conclusion in the final
16} report of the audit, you had informa2d the audltors, you 4id
'i‘? not withhold information from the auditors that you had done
yglf thie kind of analysis in your project management?
19 A Absolutély not. I can recall sitiing down
20 and practlcally grabblng Mr, Love by the 1a§els and saying
71 to him. Jim, here is what we do., I told him, I did the best
) that I could.
zg' Q The next area that you éddress in your
74 testimony is réwork. Do I understand correctly that your
251 Position 1s that not that PSEEG avolded all unnccessary reworkl

MOHRDACH & MARSKEAN, INCL. = 57 ML LOGKWILLOW AYE, ~ HARRIDBURG, A, T5ILA .
T . " \‘}
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| reasonably expected of a construction manzger to avoid?

_Electric and Power Company's management of power statlion

Malisrd-cross 1855
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but that they avoided what in your opinion .could be

A That is right, As a matter of faci, Theodore
Barry in January cf 1978 preparedé a report for the Virginla

State Corporation Commission involving a review of the Virgini

éngineering and construction programs, and in this report --
Q Is this.relevant?
A Ch, it iz, extrenely.
Q To whai -~-
A ~To your quesfion.

MR. HALL: -Your Honor, I would ask that the
witness be given the opportunity to respoﬁd to the question
in the mammer he fecls is appropriate.

MS, BUSH: Well, Your Honor, it appears Lo me
the witness is going off into an extrauneous matter. If Mr.
Hall would lile the witness to be able to say this in redirect]
I have no problem with that.

I have asked & specific question and the
witness has answered il. My concern lg what he neant whﬁﬁ
he aaid by diligent effort revork expenditures ﬁere held to
a normai end reasconable 1evel,_thnt ig what T «~

MR. FALY,: Your Honor, Ms. Bush 1s quite
simply trying to prevent the witness from gilving an answer

which she doesn't wantv to hear. T have not heard an answer

-5
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to the question. She merely does noi went to hear it.

MS, BUSH: I don't.mind hearing 1t, but I
don't want to hear 1t on my cross-examination.

IHE ADMINYSTRATIVE LAW JUDGE: I have allowed
a great deal of lstitude on the p&rt of" witnesses in answer-
ing questions. The witness will be able to answer as fully
as he wishes.

THE WITNESS: fThank you. In the report to
ﬁhich I have just referred, which is the Theodore Barry report
dated-Jénﬁary 1978 -~
BY Ms, ﬁUSH:
| qQ Excuse me, could I have an opportunity to
look at the'report.as you are testifying?

MS, BUSH: Do yéu have a copy, counselorf

MR, ¥ALL: 1 don't have a copy, no.

WITNRSS: I don‘t have an extra copy, but
I would be happy to walk over to the table and sit down with
you,

MR. TI&1%5: #s8, Bush can walk over and look

THE WITHESS: Either way.
MR, HERSHEY: Why Gonfi we take a two-minute
recess so that Ms. Dush can have an adequate opportunlty to

look at 1%%

THE ADMINISTRATIVE (AW JUDGE: I1f Ms. Bush




26 believes 13 relevant %o the question, which Your Honor has
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1 wishes, we will be glaed to. Let's take a five-minute break.
2 (Short recess.)
3
4 STEPHEN A. MALLARD, resumed,
3 MS, BUSH: Your Honor, I would like to move
é tq gtrike the answer that we have just received from the
" witness. I believe that he has had a FTull opportunity to
: é incorporate whatéver references he would like to to reports
9 and give the other parties an opportunity to review the
10 reports prior to cross-examination.
i1 Rate cases are not like eriminel triais or
li personal injury where the witness is allowed to bring up new
13|| matters on the stand.
14 Of course, if he did not have the_réport
i5: available to him when he was preparing his direct téstimony;
16 I would understand, but this is information that he has and
17 he had the opporsunity to'put in his direct testimony.
is MR, HALL: Youwr Henor, I have nsver heard of
7o]| that principle at all. This is a matter which Mr. Mallerd

21" not heard yet, end I think he should be permitted to state his

answer, then perhaps Your Honor can evalute it and in light

22
{ _ :
23@ of the objectlon we can have arguuent on it.
24‘ THE ADMINISTRATIVE LAW JUDGE: I will defer

251l any rﬁiing on the motion to strike right now., IT you wish

;. : e A
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L .to-repew your motion aftgr the witness gives his answer, yousssa
2 may, Ms. Bush. Of course, aswe all know, phis is all subject

3 to -~ I don't know exactly whait I can call the status of the

4 motion to strike now -- but -- but it will be governed by

5 that motion, too.

F3 So if the ﬁitness would lilke to answer --

% THE'WIfNESS: Thank you, Your Honor. In

gil response to Ms. Bush's question, I was responding to the

o question of rework in the Theodore Barry report and my

0| response involves'a stendard wnich Theodore Barry has

11 expresseq for an appropriate amount of rework 1n a report _

12 dated Jénuary 1978 concerning the Viraginia Electric Power

13| Company, which they prepared for the Virginia State Corporatioh
14 Comission. ,

15 In this report on page IV-22 Theodore Barry

16 gtates that abogt 8% percent of total manual labor as #n
amount of rework does not appear to be abnormal. 1In the

‘ case of Salem No, 1 the emount of rework was approximately
16 2 percentn

BY MS, BUSH:

1 2] Is that a direct guote from the report?
,4‘ A I paraphrased i%. The direct quote. is as

follows: Thug, about 8.5 percent of the totsl manual labor

cost has been Tor rework., Although data for comparison with

other similar projects is limited, this amount of rework does

s (OHREACH & MARGIIAL, (N, — 27 ML LOGICMILLOVS AVEL = HAHRIGEURD, P#A, AVITR o msom e omemd
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not appear to be abnormsl.

MS., BUSH: I would move to strilke the
responée, Your Honor,
MR, HALL: If Your Honor will entertain

i WO =

arguﬁént on it, the matter bscomes relevant because of the
question. As a result of the question, Mr. Mallard offéré
this as hils response to the question. I think that is a
verfectly apﬁropriéte responze in timing sequencé.

MS, BUSH: However I don't know whether it Js

A -] 5 =3 W

taken out of cdnﬁexh, I don't know anything else about the

i: planté, I don't know whether that is enginéering or labéf.
12 I£ is a méaningless Tigure as far as I kﬁow.
13 To determine the value of it would take a
14 review of the report and understanding of the entiré audit .
15 of that plsnt, any distinctions from that plant %o this plant,
16 the timing of that plant and wverious other factofs that I
17 don't think we can go into in this proceeding.
18n MR, HEREHEY: Tf I night add, Your Honor, one
19 of the ve}y regsons Tor prefiled testimony in this kind of
201 case 1s the technical moture of the testimony and the aeed to
21% adequately prepave to cross»examine,'and thaﬁ lg particulary
- importent in & case where we have a sevénmmonth suspeﬁsion |
;3% peribd, and the trial period is wvery limlted.
26% Ms. Bush conld heve had thé'oppurtunity had

; .

| she- had this information in the prefiled testimony to consult

g
"'51

Lr
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1 ‘with,either Mr. Wheaton or Mr, Love on that report. She has opre
2 . not had that opportunity and it would be very difficult for

3 her now to raise those issues and that is why I think 1t shoulld
4 be stricken.

5 ~ MR, HALL: Your Honor, I just note that Ms,

6 Bush has plenty of opportunity through the renainder of this

7 préceeding to consult with Mr. Love and employ whatever

gl rebuttal she wishes to respond to this particular referénce.

g“ MR, HERSHWY: That is not the same as cross-

10 examination.

11" THE ADMINISTRATIVE LAW JUDGE: T will deny

12 the motion, However, I would like this report entered into

13 the record,

14' MR. HALL: The Virginis Flectric and Power

15F Company report?

16'“ THE ADMINISTRATIVE LAW JUDGE: Yes,
17 MR, HALL: We will do that.
18[; MS. BUSH: And I would like a copy of the

- joff report 83 soon as possible,

MR, HERSEEY: In Tact, to all parties, piessse|

“f

21” M2, HALL: Your Honor, I would note that this
: _

22 is not some unusual report that we have uncovered in srcane

23 places. This is a repoert that was Wnown at the time of the
24 coupany ‘s last case. I optained a copy of this report by

151 asking Berry what elise they had done,

1 4
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1
2 parties' professional obligations to cobtaln this material and

It seems to me this is part of the opposing

be familiar with it.
MS. BUSH: I never saw a copy of the report,

I don't recall you asking through me. I recall you asking

3
4
3
gl information that is attached to Mr. Mallard's testimony. I
7 have not been aware of the report and have not seen it before
8| todey.

9 MR. HALL: ¥We will make a2 copy available.

1ol BY MS., BUSH:

i1 Q My, Mallard, do I understand correctly, then,

12 ! your position to be that al times you agree with Theodore

Barry and at times you don't in terms of what standards they
o

14 et for consiruction mensgement ﬁractices?
15 A Yes.

Q@ . So that you respect their professional Judg-

16
17
18
10
20

ments in some areas and you dec not respect their prbfessional
Judgnents in other arees, and vhich ereas bappsn to be the
areas you disagrec wilh them?

A T am pot enthusiastic about their professional
% judgmeﬁt at all except fhat I am roi geling to call somebody
wrong simply becauvse I am cnh the other side from them; and
in faet their entire veport turns ouu o have been a ringing

endorsement of Public Service's efficacilous prosecution’of

this project in that in their hard figurés they cale up with

= BICFIUIACH 6 MARSHAL, IO — a7 M, 7.0 OYLLOW AYE. — HARRIGBURE, PR, 171I1R ‘_m,____.J
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. 10 Q I see. Mr. Mallard, with regard to the dats

'Z1! to lsbor and materiais that were ~xpended for rework?

Mallard-cross 1882
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about a 98 percent endorsement of all our costs.

Q S0 you in faect think thet they did Jjudge you
and they judged you o have periorued well and you agree with
that, but there are pariicular points on which you d&i sagree
with them?

A I ﬁhink you could charscterize my relation
to them 1s that I don't guarrel with them when I don't '

agree wilth thewm, but I don't enthusiastically welcone their

W O =3 M th B W N g

support becsuse they did not do that good a job.

11} acquisition system that PSE%G has instituted in their Construdtion

12| and Engineering Department, would you say it ls accurate to
13 8ay that a better data acquisition system hes been set ub
141 and was used at Salem-2 than was used at Salem~1?

18 o A Oh, absolutely, All of our management

15“ procedures nave been evolutionary, snd as time goes on we

17} have improwved.

id 2] Thank you. Do you recall the Theodore Sarry
193 auditcors regeatediy asking persorme: trom PSE&G over the courst

204 of the audii for vaterial aad Infurmation and dats with regar
: &

22 A During the zourse of tie sudit our relationship
23} vAth Thediore Berry wus on o continuing basis and I recall
24} thet they made thoussnds of requests for data and we used

25 many thousands of mon-hours in cowplying and -atteuwpting to

r s e WA TG ALAREAEAL, ING. e BT 7 TAZKVAILLGNT SWE re HARTTADURE, 5 35 18 e
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. he believes to be an appropriate weimmer. That is the purpose
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‘comply wilth their reéuests. I have recollection of tvhat in
‘total. ‘

Asifar as speéifies g0, these things occurrad
over a year ago and I may be a little Tuzzy on some of the
péfticulars. '

; Q 3¢ ycu 4o not recall specificglly with regard
: 3
to labor and materials for rework that quantification or data
related to that, yvou do not recall the information reqﬁésts
or the discussions in thet repgard over the course of:the audif

A Of that subject I do remember, oh yes, I

rerember the subject, but I can't give you names, dates and

I also recall that in ouf Judgment wany of
the requeets fofldata by Theodore Barry Qere trivial.

MS. BUSH: Your Honor, I would ask that that
response be stricken as irrelevant énd Judgmental and argu-
wentative and not responsive to or relevant to ghy 1ssue in
tﬁis proceeding,

MR, BALL: Vour Honor, rate making is Jjudgment
Secondly, I would noie that Mr, Mallard is testifying. not

Ms. Bush. He 1s seeking to respond to her guestions in what

of testimony. It iz not to obtain whatever Ms. Bush wishes.
M8, RiBH: & charectsrization on the record

of the auditors' reguesats for information as trivial I think

al.
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s is totally irrelevant to ihe rate procceding and does not 5Tla
; rise to the level of something that should be on the record.
3 THE ADMINISTRATIVE LAW JUDGE: We will take

s it for what it is worth,

' g|| BY vs. BUsH:
26 Q ‘So you do not recall, or do you recall, Mr.

i Malla?d, several requects over the course of the sudit by the
."é auditors for data with regard to quantification of the labor
9 and material that went into rework in the construction of
-10“ Salem-l and 27
Ii a I do recall that there were many requests,

12 and that was among thewm, yes.

13 Q. You don't seem to have understocd my question,
}Iqlur. Mallard, ZLet me see if I can réphrase it.

15 A Well, perhaps it would help if you had a

16 document. Is there a written request that you can refer me

1] *o°

18 | - Q No, there is not a wrliten request whigh I

io can refer you to; My question simply is, if &ou recail one
20' way or the other, what is your recollection as to whether the
2& auditﬁrs inquired of PSNE&G én several occasions during the
22 course of the audit for information and data with regard o
23; the labor and materinls expended for rework.

241 a I do s¢ Tecall,
75 :Q T would iilke to eclarify wii?h vou exactly what
L'—-----— ------ MORHEHCE? & ATAREMAL, :;«xc.- VAT L LOGIEALT OV ANE, - TNARRTIMG, PA 13738 --——-—-——l-
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you mean by & sentence you have on page 10 of Statement .

of ny direct testimony?

- The informatlon described in the paiagraph above was in fac%

=1 persomel &t the offiew, d5. I understand correctly b rour
mlp. 2 ¥

Mallerd-cross : 1865

—— Crmi e ——

™~

[S

Né,'lls lines 5 and 6.
A Porgive me while I locate that.
Q Certainly.

A You are tallking about page.lo, lines 5 and 6

Q That 1is fight.' I7 I wight quote a sentence:

used_féf man-hour conurol by supervisors. '
Mquuestion to you is: Do I correctly

interpret that sentence ito wmean that you - ynder-
stand the sudit to be and you are rebﬁttmg that understanding
which is Chat the auditors® information from you and conclusicn
in their'repqrt was based on a view of what happened at the
construetion project thait supervisory perscomel did not at
all use the date feseribed o comtrol work hours of individual

craft workers?

A That arpears 0 be the case,
Q Bow with repard to that peragraph and the next

paregrapn in your testimony, lo which you discuss the variocus

setivities thal werse undertolen »v the supervisors and other

testinony here thsi you arz steting chat the avditors werye
not. aware of these zevivivies that yov desgcribe here, or that

they were aware of €hew and vou do not think they properly

o
e -..-.--l
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i4
15
16
17

19
20

took them into account?

A It is difficult for me to answer that gquestion
but I will attempt 1f you will permit mne. |

Q Certainly. I would appreciate a response %o
the question.

A I reed English &5 well as T can and I read
the concliusions of the Theodore Barry team in this particular
area, and it barffles me.

I did not spend time with them 100 percent,.
I spent a good deal of time with them during this perlod,

however, and I was present at many of the interviews that

Theodore Barry had with the relevant Public Service constructﬂun

people, and I visited the Szlem project with them end saw
through their eyes, as well as I could, how our sysiems wsre
progressing and what our methods were; but I was not with theﬂ
100 percent so thereiorz I cannct vouch for everything that
they heard and perceiVed and I cennot go through their mehtul
process,

But L shared with them the investigatién to a
great extent. Since T work for Public Service T probably had
more opportunity to speak with some of these people at other
times when Thecdore Barry was not present, because I work
with them in the noriaii course of sctivities.

But my conclusion, and this is my sworn

testimony, is based on wuy personal knowledge and investigetion

MOATIONCH B MATRIEL EC ~ I 03, FOCKIN T AT, = TADRIGOURG, PRe 177 IR e -
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ifallard~-Cross - 1367

vanﬂ discussion with'our construction people, and T reached a
conclusioﬁ which is opposice to Theodore Bgrry's. That 1is
why it baffles me,. |

Q Do ¥ understand correctly your response that
with regard to thése actlvities that you list on page 10,
lines 5 through 21, y&u don't have e specific recollection
of whether the PSE&: people conveyed these activities to the
auditors?

A ‘No, except T can snswer in a general way, if
Imy be permitted.

Q Yes.

A And that is thet the aittitude of Public Servic

Electric and Ges during this audit was one of absolute candor

and being forthcoming with Theodore Barry. We spent thousands

of nan-hours. We allowed them to go through our records, to
parade through ocur offices, to go through our project plant
to their heart's content.

On the otheyr hand, we were neot writing thelr
report for them snd we could not go through their thinking
processes.,

So we 4id our best ot communizating and if
this is what they came up with, as I say, I am bafiled.

G You kiow thet PSE&D pzople gave the Tneodore

ol

Berry people as much inforastion as they had and were very

v, 7

open and opened tneir recoirds, but you do not specifically

]
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.recollect one way or th= other wvhether they gave them thils
information 6n lines 5 through 21, or could you say that you
reasonably assume that they gave then this information?

. A 'W911, they nad everf opportunily to have se=n
this information among thcusands of other documents. Now
whether they did or not, I camnot say, and whether they
identifiled this wateriel appropriately 1 cannot say.

ﬁe &eré not spoon féeding then. Welwere
responding to them. Even though we were beiﬁg candid, tlero
was still an arm’s length relationship to them, There ié not
that srm’‘s length relationship when 1 ask people things. So
their could be somwe pronlem in communicatsion there.

If they had a problem in phrasing a questioﬂ
in n certain way, I did not say to thenmn, well, gee, Jim, y&u
should have asked it this way. T wouid answer hiﬁ to the
extent that he hadé asked the question, and 1f bhe had a problen

with vwnderstanding, well, that wos anfortunate.

i S0 your answer 18 you don't Know?
A I hove Forgotteinr what the question was.
Q Tha guestion is end has been: 40 you know

if this specific information regerding the dgscription of thg
varilous activitiés Listzd on ripes o thoough 21 on page 10,

if that informaiicn wes -~ yon dom'i have a sp2cifle knowledge
of whether. that information was conveyed to the audlicors |

although you have desciibed at g wn length the avdiy process?

RN S AL DL W e 2V T T R EATITS T UL e QLT DR, VA T e rmentme v ed
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M3llard-cross

A I can't be surae that 1is correct.
Q Now the next area you discuss lsmierizls

menagement ond T am also trying to understend the English
language, Mr. iallard, and the entire context of your sworn
testimony here, ond you have a statement: However, nc
evidence --

A Excuse me, would you give me the refevence?

Q Yes, nadge 11.

a Whatlt linz?

Q Lines 2, 3 and 4, ﬁowever, no evidence is
presented to show that the project managers could have
foreseen that such recuciticng were possible without délaying
The construction. An¢ you co on to say: A materials
inventory somewhat above the calculatnl theorstleally desired
level cai: be a gbnd inTestrent 17 i% proﬁéctg against the
much greater penelties of ccnstiruction delays.

Neow, do I vnderstand from thils sentence as
well as how you nave spproached the other areas that with
regard to eny partcicuviair dezeristions of various materiales
manegement precticsa, ond whethar or nbt they were adopted by
POE&G, and to whai exbtent., that were listed rsther extensively
atv the auwdit, ths cﬁupﬁer neving So do with materials
manggement, yen d¢ nod heve o faniual dissgreement with these
degeriptiong in tThat chapter g5 yno have with the other

chapters in whleh you speciyicatiy uoited a cifference of

AN PO UILLL AV e EARTTVIREING, L IV 1A ‘-‘--;-—-"-"—"-'“-—"“'
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opinien or factual difference, but you are rather saylng the

‘ standqrd that you think, of reasonably could have foreseen it
wag met by the managenent constructors?

A I wovld like to respond %o that in terms of

information which Theodore Barry provided to me, if I may be

permitted.

A And thet is, I was curious whea I read this

Theodore Baryy repori, woich had the wrong date on the cover,

B W mT B Wk A B N

which disturbed me, bhecause vhen Public Service publishes

8.

reports we tyy to get the ceorrect date. This report was }
S ¥ 7 P

ol
oty

dated May 1977 although they begen their audit in January

s
o

1978.

[
ta

i

———t

But aside from thac, I asked Theciore Barry

&

for thel» wor: sheeits, how thay carie te the conclusions on
ﬂ?# pagze 20 of their report., which arve serious conclusiong,

s : accusing Public Bervice of raving been imprudent, and they
provided me-with a worl sheet which I thovght was embarrassing.
It was one drd o hal? pasos of resy skimpy notes that T wouid

characterize as a dack-ol-an--envelone siudy which could have

?Ii been done berfore they nyote thls zepors,

2iy o

3?ﬂ~ ¥t gl zaid., ¥ take 1 percent of thig

.21% minber and 1 «dd 2 perceny of that aukber, T dake & pinch i
i . i
4 Y » .. .. o [ PR b - « e b’ - :

¢4£ o salt and & pat of bHuster, swd L produce thils thing. :
N ’ i

ggﬁ Tu than concext they talk abont materisls

[l ) '
d
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management, whlch was youwr guestion, and they say that -- and
I am quoting Theodore Barry now -~ that the soft Pfigure was
arrived at simply by taking a reduction of 20 percent of

Biock items inveniory of $8 million or $1.6 million per year,
reéulting in s reduction of carrying costs of 20 percent or
$320,000 per vear or $2.24 millicn Por seven years less |
estimated implementetion costs of $540,000 for a net reduction

of $1.7 million.

W W N WA B N e

814 then they say embout 75 percent of this is
i0|| attributable to Salem Unit No. 1.

11 Well, that is pitieble, and that is the

e

context of my evaluaticn of Theodore Barry's mumbers. They
13 aré absolutely groundless, unguanuified, and 1t is the sort
14| of thing that is just not ascceptsble in a company like Public
15} Service Electric and Gas Company. .
16 MS, BPUSH: Your Honor, I would request that
3171 you direct the witnese to ansuer my guestion. I would be

81l heppy to hsve ny quesiion reread.

39 THEZ ADUINISTRATIVE LAW JUDGE: The question

201 wiil pleuse be reresd.

21
22 {The Tollowing was woud by the reporter: >
25 Question: Wow the oexh sres you discuss 1s

: 2@” materials management ond I em also Lrying to understand the

‘25§ Enptish languege, Mr. Mallavd, and the entire context of your |
i
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.Hwyorn téatimony here, and you have a statément: However, no
evidence --

Answer: Excuse me, would you give me the
reférence?

Question: Yes, page 11,

Answer: Vhet 1ine?

Questlon: Lines é, 3 and L, Howéver, no evidence
is presented to show that the project wanagers could have
foressen that such recutions were posgible wlthout delayling
the construction. And you geo on Lo say: A materials
inventory somewhat above the calculated_theorétically desired
level cen bé a good investment 1f it protects against the
much greater pensities of construction delays.

Now, do I understand from this sentence as
well as how you have approached ths other areas that with
regard to any particulsr deserlptions of various materials
management, practices, and whether or not théy ﬁere adopted by-
PSE&G, and to what extent, that were listed rather extensively
et the audit, the chapter heving te do with ﬁaﬁerials
manegement, you do not have a fattual diaagreeﬁent with those
descriptions in that chapter as you have with the other
chaﬁters in which you specificelly noted & difference of
opinion or faciual difference. hut yon are rather séying the
staﬁdard that you think, of reasonably could have foreaenn

it, was met by the menwzement eonstructors?)
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35“ PSERG has requested that UESC establish s material coordinator

Millard-cross 1873
MR. HALL: Your Honor, the guestion seems ‘
rather long and involved. As I understand it, 1t merely
requests the besis of Mr. Mazilard's statement oﬁ page 11 and
I think the answer fully responds to that. 1 have ho problem
with him giving a.further-answer. |
MS. BUSH: If the witness would 1ike-to
answer 1t, would you mind leiting him answer 1t?
MR. HALTL: That would he fine, if you can -
frame the question.
BY M3, BUSH:
] Do you understend my question to be scomething
different than what you responded to? A
A I would stand on my answer to the extent that
no evidence was in fect prescnted by Theodore Barry, but that
in the area of materisls management T do not have a basié
disagreenent with the nzed Tor meterials management, and in
fact Public Service does practice materlals wmanagement.
‘ Q Let me take you through the chapter with
specific areas that wers discussed by the auditors and see
if you egree with the factual statements here.
A Would vou give me s page reference, please?
Q I cerviainly will. I was sbout to do tha*,
Page 51. The area discussed in the last paragraph on that

page, to correct the problem during the completion of Unit 2,

NMOHRBACH O MARSHAL. T, ~~ 27 71 LOSHVILLOW AVE « HANRIGDUAG, PA 17172 --—F---—-—‘
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Mellard-cross 1874

- on the commodlty cards in the conventionsl piping warehouses,

do you factually contest that?

. warehouse?

o 581a
to ecoordinate the scheduling and expediting of critical '

materials to support the construction schedule.
| Is ihat a true statement of fact, yves or no?
A Yes.
Q On page 55, is it tr&é or not, to your
knowledge, that és a vegult of the Theodore Barry ;eviéw at

the site they found lack of identificatlon of bin location

A I have no basis for factually contesting ic.
Q With regard to the electricael storerocom, do
you factually contest thai the auditors found lack of

or
commodity cards/other system to designate locations in the

A I want to sgree with you but I dom't kncw :
vhether 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 1eéc
you to Yactually disegiee with what the auditors found?

A That is correct.

Q If i went through any oﬁher statement in this
echapter, whieh I take it you have reviewed --

A Indeed I have.

'Q You would not factually disagree with théir

geseriptlions of what they found?

HOHRUATH (N ARSEALL INC, — 27 1. L OCKWILLAW AVE. « HARRISAUES, Fi. §71173 cmmr i aed
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. If 1 eould direct your atientlon to page 34 of the aundii, the
"middle paragraph thers svates that PSESXS wlll implement a

" formal maintenance management syebem Ffor the Hopse Creek Park

Mailard~cross 1875

A That is correct.

Q Rather you are disagreeing with tﬁe ptandard
that thay established és to whethe r that could have foreseen
installing such techniques to reduce materials without delaying
the construction? |

A Yes, my problem is that they gave a laundry
1iet of motherhcod and apple ple items and somehow or otﬁer
on pege 20 arrived at a soft figure of $1.6 and there is no
basis for that. If you can sthow me in this report a basis
for that I would be happy to discuss that with you.

Q I am directing thé cross~examination, Mr,
Mallard, and I have another area in vhieh I am cross-
examining you. If you would like with your attormey to explorp
those other areas further thon you have in your direct testi-
mony on redirect, you are welcome Lo dc that.

But tihe way the rate proceeding goes is that
I do cross-cxaminzaiicn and I determine what areas I would like
to eross~-examine you on.

A And I am the uost cooperative person trying to
help you do that.

Q Thank you. I appreclate your cooperation.

~

project. PSEXG was unable o provi&e the cost benefits which

.
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it expects to recelve 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 company made some cost benefit

K TR X N

analyeis and determined that the savings tﬁat would be
accrued as a result «Ff implementing this formal procedure
outwelghed thé cost of implementing the procedure?

A The company assesses all 1ts decisions in -

terms of cost effectiveness, It does not always make a formal

W D o~ &

10 study on every little aspect of 1ts operations.

11 Q So you did do some Xind of cost benefit

12 analysis'before you decided o institute this procedure?

13 A We mede amnagement assessment and made a
14 decision which we believed to be cost effective, yes.

15 Q Was tha® cne of the formal or one of the
16 informal cost benefit snelyses?

A Informel.

18 Q Do you have a gquantification for me of what
19 the cost benefit snalysis was?

A I do not.

21 Q Do=zs tha company have that information

32 avallable?
E 3 23 A We may have.

2% MS. BUSH: I would iike to have that provided,
- 25| please.

TACHRBACH i BARSHAL. NI, «- 2F 7%, LOCKWILLOW AVE. = HARRIGBLRGE, P 1711R s e
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Mallars-crose . . 1877

MR. HALL: Could you state what the informatian
is, again, so that we are clear as to what your request is?
MS. BUSH: You can heve the last question re-

read.

(The following was reed by the reporter:
Question: Do you have a gquantification for me of

vhat the cost benefit analysis was?)

MR. HATL: OFf what?

MS. BUSH: OFf the lmpiementaltion of the formaﬂ
maintenanée ﬁanagement system for the Hope Creek project as
referenced on page 34 of the audit. .

MR. HALL: Your Honor, I would object to that
qﬁeation. I don't see its relevance whatscever. This is
another generating station that we ére now talking about of
Public Service Electric and Gas as to which Philadelphia
Eleetrie hes no relationship whntscevér. |

I donr't see the relevancé of this pafticular
caleculatlion or Jjudgment of vhe Public Service menagement to
this proceeding or to the counstruction of Salem.

MS. BUSd: If we could sequéster the witnesc
I wonld be glad to respond o that.

THE ADMINISYRATIVE LAWY JUDGE: Would you like

a cup of coffee?

et e ammee RESHHBACH & BIARSHAL, 1N «— 307 1 RCCKWILLOWT AVE. -~ BARRIGENRE, PA 17133 " Eaad
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THE WITHESS: I missed what Ms. Bush said.

) 4
) MS. BUSH: T would be gled to argue thse
3 relevance of thislpoint but with you out of the room.
: 4 THE WITNESS: Oh, I mee. That is umusual,
5 but I would be very happy.
6 THE ADMINISTRATIVE 1AW JUDGE: Off the record.
7 (Discussion off the record.)
8
' 9 THE ADMINISTRATIVE LAW JUDGE: I am going to
sustain Mr..Hall's objection. let's take a ten~mingte receas,

ek
o

(Short recess.)

(Transcript continues on Page 1878,)

s )
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THE ADMINISTRATIVE LAW JUDGE: fet's go baek
on the record. Ma. Bush?

MS3. BUSH: Your Konor, I don’t know whether
my specific data reguest wes on the record, but I would lilce
to state for the record in the eventuality that it was not,

that I have requested a descriptlon or a c¢ony of any informal

cost bemefit analysis done by PSEEG in making its determinatiion

as o éﬁether 1t would imploment She formel maintenance
management systems thal it 2ventuslly used oy will use at
the Hope Craek pyoject.

1 wonder if' I could hzve your ruling on
tfir. « -

THE ADMLHISTRATIVE LAY JUDGE: Let's first
have Mr. Hell's odbjectior.

M., HALL: Youwr Honor, I objecied oh several
rounds, the first i which 1s thabd a2 progpeetive determinsti
&s such 8 the Hope Urcelt Geseywmiuation is mueh different
than Che retrospective audit and Sherelore, has no
yelevénnﬁ O oan unalyuhis or retcoacaetive audis.

I secendliy objected oun the grounds that this
particular determination inwilvel o senerating 3tati6nhof‘

Publile Serviecs Electrie and Zas whilah is used only in 1ts

wn opevations o serve dew Jeraay onsiomers, snd as te whiel

Priiadsiphis ¥lectrie Uowpany s ny reistlonshlp whetioever.
A !

For those reasons, 1% i the cowpsny’s position

1473
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that the request is lrerelevant.

MR. HERSBEY: It should 21so be noted on the
racord thet I joined in the dstba vequest.

MS. BUSH: And I will stvate for the record
my reasons for consldering that a relevant datas request and
-that being that one o’ the major “hrusts of PSE&LG's testimony
that they have presenied here for the Ucmmission to consides
in making thelr determination iz that the level of - ~ the
basis of the quantificeiion done by the auditors was
insufficient and_it is wy opinlon Shat shis informal analysis
done by'PSE&G and a provision 0F thit for the parties to
inspect would have scme prcobotlive pondg relevent value with
regard to PSEEG's own construction management practices
in terms of what level of analysis and quantification they,
themselves, do in maliing declisions as vo the eogis and tﬁé
benefits of 1mplementing vavious managasent practices.

THE ADMINTSTRATIVE LAk JUDGE: I will sustaln
Mr. Hall's objectlon.

L have just received worl vhat the Commizssion

i

hag ruled on the patition of CEPA Mor She adinission of
Mr. 3Scobho anrd the Conmission has alloted for Mr. Scobbo's
partleipatlon in cross crmmination.

M3, BUSE: Hight Y bave Jor the record the

reasons for vour ruling?

L file a

L-.!

THE ADMINLS "'i LH‘J"VE LAY JUDGER: I w
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written deeision on ih. You will bkave to weit in line,
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Fig. BURH: Thank you.
MR. HERSHEY: I would ask, Your Honor, that
if poasible, that this matter bs 2iven some erpeditlous .

treatment because 17 we are to0 be allowed to effectively

deal with Mr. Mailard‘m testimony. this may be an issue
which we will want to wowve Tor certification and time is
running short.
THE ADMIKISTRATIVE LAW JUDGE: The Administrat
Law Judge 18 well aiinr: of the Cime Ilimitations in this case.
MR, HER3SFEY: 7Thank you., Your Honor.
BY MS. BUSH:

Q Mr. Mallsird, yvou festliied earlier thgt
you weni to many of ths wmeetings vetween the anditers and
the FSERG personmel. Do you nave hefore you avaiiablé today
dates in terms of whan you received the original draft or
tha revised dvelt cnaviews of the sudii?

A o, T didnm't keep svch reecords, I do recall, é
hevaver, that wve wenih theouph s veritication process whereby.
Theodore Barry gave o3 oy 07 bhe chapters In & very rough
éraft Took, and sgoake’tr w o bo ookt wb 16, Yo ascevieain
correetnesy and wo oow thwo waterial sometime bafove May of
19735, T odon’t nave spasilic duoose.

4] A6 yoo baan gel bumell from the sudlsors’ a '

revised drelt of the sudit thath guy ~ -~ or of the chaphters as

FUAETIOT e e ST OB SO TWNLALANE AVEL o ILBITIONUAG, Fa 1059 -~------—-—--»--'--~1
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‘10 4  That we didn't see in the draft form.
14 .
1 We saw the summary caapter only in the final version and that

12 wa8 sometime in May of 1978, as Y wecollect. I have some

17 in May, 1978, we reselied Hhe susymairy chapter from Thecdore

JI8Y Barry. On June 29, 1973, here in Panusylvania, there were

23l

Mpllard-oross .

they were {inglized in the btluebook?

B I beliave ¢hiin we did, yes, My vecollection
is Lhat they fed us those chapters on a plecemeal basis
as they come out of thoe sypewriter .and there wersa still some

typos 8t that point, but whaic was finally printed uas

e
———

essentially what we had seen on either {he second or third

go-round in the process.

Q@ Do you have specifically the date hat you

recelved the gummary chapter?

i3 notes that go back to that period znd some of my beck-up

i
7

74 ¢ :
material /I may conswldt Ghat.

&

0 Plgase do.

4
)

4% The information I kave bare is that sonetime

2 corrections made Hy wr Welilx on thy transeript ac transceript

R  pages 3663 and BEBA of ceriein of vhe uddltional mistakes
A1 that vere found on ke renort. PFPeviicylarly on pipge 20.

WOTC
ZEI These correetlons/wade In Fuw Jevser oo Jaly 11, 1978 at the

Boacd of Publie Ubilitvy Suaveling avd then my testluony in thﬁ

[4

Pubiic Servide coie, sy 2ehivtiald destizrony was completed

“

- : . . g s P - . - . .-
a5 gomatime befopre OntoLzr, LUT8 cud fiied with the New Javrsey

:
f
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1

2

3

BPU on Octeber 30, 1678. These are the dates in my notes.
I can't be gny more precilse than that.

Q That's very intéresting, M., Mallard.

q" ﬁo you have the speéific date in May in which
51 you received the final =shapter?

6 4 No, I don't. I am not even sure it was made.

7l But I receives 1t. T% could have been ecarly June. I'm going
81l by the report which says ¥ay, 1977.

9 Q@ Did you receive the finas chapter at the same
10| time you recelved thz blucbesk or did yvou receive the final
11}l chapter before you received Lhe blusbook?

12! & My recollectlion is that I received it in the

13|} final form, the printed form. That's the first time I

i4 aaw the fimal ehaptar. It is my recollieetion, but I don’'t

158 bave any indepesndent w7 to aseertain that. That's just my
i6 recollceation of someihiig i hﬁpp@neﬂ a yeir and & half

i7 apo. I don’t roemember revizving {or correciness or.factualit
8 thelr summary chapter. I do vemenbe:» Sheilr other chapters,
i) sbouvga, 28 I mensioned nafun:, seeiag thom im draft versions.

-

-4 B Who wag thw penjesnt smpauey of the Salem

21 projacc?

R N Deunils Yani.

Q Who wewrs bthe PRETG passovnsl whe were at Che

'.i hearing ia Philadelphis whon the aw@iibors ezamined?

-zsr Vir. Klstner, My, Whotcorn andé . Lovae?

WS HRBACST & MARGAM., 35 - B L LOGTRTILUOE AVE, © - HARRISEBRE, Bh 178 IR e el
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591a

MR. HALL: Objection. I think we are going

-,

pretty far afleld of the relevance of the substantlve
nature of this audlt.
THE ADMINISTRATIVE LAY JUDGE: I will overrule

the objection.

o bk

o m--q :

THE WITNE3S: I wasn't aware that anybody

from Public Service was at that hearing. There may have.

been somaebody there. I'm not aware of who, if anyone.
I ﬁon¥t 9ay no one wWas there.
BY MS. BUSH:
¢, So you dea't recall if anyhody was théfe or

you don't remewber or you didn't know 2t all that someone

e et T T L
L S G

‘was there?
A I have no recclleection.

& Ohe way or ¢the other?

& I knew that theve wasz a2 nearing and I had becn
?!3“ A7}  discussing 1t with the Philadelphin Blectric people dback in
S 1&*‘ June or so. I lmagice i was June, because the heaving was
19} June 29. But 1 have w independsui resollestion.
'“301 ¢ Is my undarstaﬁding corp=ct that you were not
3
24”% able $o prepare your Gestimony in time for that proceedlus.

4 ..fi=32‘ . 4 Vhat heppened wWas that iz the Fudlic Service

—ﬁ3ﬁ cass, the Taeodor: Barry reoort was parst of the asin case

-3@% up until 2 certain poivt. ome viwe at'ter their testimony

| .
A35h- was filed, I belisgve, or atuut the same time, there was o

e o e e

e bn e e e SACYVITRTGACET L MIARSIIAL, T3 - 00 L0 LI TV AL e FCIRFMI ARG, W I
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592 ~ . —
1]l stipulation made between the Public Advocate in New Jersey
Z{ and Publlec Service and other parties that our case would be
3} bifurcated Into phases one and twe and phase one was
4 designated 23 the main case and we got 2 ruling onthat in
5 terms of what rate lncreasc we would get, and phase two
6l was deaigﬁated ss the continulng investigation of the Salem
7{ Construction Management, which was esesentlally the Theodore
8 Barry Report. | |
S Once the ‘Thecdore Barry report went into
10l phase two of the Public Service case, it went on the
)| back burner, my review of it, and working and so forth iﬁrdlv
13 witk 1t went on the hack burner as far as 1 was'concerne&. |
: 15 Because 1 was concerned with addressing the other issues.
14 in rebuttal and prepsration of briefs snd 85 on, assisting
~15 our attorneys on phase one.
16 So @8 T jadicabed, LI 4ldn'i get around to
17}l filing my rebuttal to Theodore Barry uatil Qetuber 30, 1978.;

“18 & 'Po your lmowledge, d¢1d aayone from Philade;phij

AT?' Elestric Coupany reguesnt apyore from PSELRG to ppspare
200l testimony fer.the Philadelphla Electrie rate prdeeeding?
23 A They talkad e us, yes. And my recocllection
922. 1s that it was not possible for me to mest & date of'ﬂune;
23‘ 1978 to he properly preparad or o be Dreparsd at aLl, aé 2

2{ ‘matier o7 fact, becauvse of the press of other work that I had

25] with both the vhase ovne vpavt of the Pudlic Servige report as

e e GAABLUIN £ MARGHAL, [T3. = 27 8, LOGRWILLEY TVH. - DARIEURURT, Phl IFTUR ph menderai)
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o ; well as my other duties.

Q@ = With regerd %o the substance of your response

: ' to the audit which you have formulated in Statement No. 11,
b wefe'thosq pogitions that you had and developed -over the

PP U ST —
o e

course of the audit or were those positions that you
developed sometime sfter you received the statement, the
bluebocok, the formalized copy of the audit?

. You willil huve o help me with that. I don't
understand what you maan by Stateument No. 1l.

Q Your testimcay that youn filed today, here.

B ER e e s3 8 o N

A Oh, I see. May I ask the court reporter to

A2 ~ read that question back, plesse?
ﬂ?%;. (The guesiion was read DY the reporter)
S .fgglf | THE WITHESS: T would characterize my testimony
f. '€i§l heye as a commentary oi the Theodore Barry repors.
R siﬁ BY MS. BUSH:
fj ﬁizﬂ' Q Any of the vosltions that you expregead

f’. -;181 1n‘your comentary of the Thecdor: Barry report bs Fofmalizeq

i~
——

in your dilrvect testimory. &id you savelop sny of those.

20 pBOsivion: over the couwse of the anilt in the procesa in

which you deseribed you wern Luorilied?
'323 B That's »oally 2 gifPSonlt questinn wnd I
i ' '33“ apologize, hacause I an noi $ryind o bo Gifficuls. Bet I'm
7§f baving peobless with ohabt uestion: [Just in terums of what gn:J
é,q -'25{ ingent ls. TPerhaos vou could give ne wome examples of what
: « e rriess LIORREES & SAREHAL, 2003, o K10 B LOTHA LW UL o AR LEDURE, D8, 371U meeeennm oot
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you mesn by positions. I veally don't grasp 1.

4 Well, what I'm trying to get at, quite
frankly, Mr. Mallard, is sside from your other pressing
duties 1in tgrms of representing vour direct emplqyef of
P3E&Q in theilr resula@ory procecdings, were thesa positioﬁs;
in terms of the substance i’ the positions that you have -
expressed 1in your direct testlimony, wevre they positions that

you developed in the time frame over the course of the

“ﬂ-“m«a-&-auu--g

audit or were they pesitions that you developed after you

[y
o

had seen the sudit snd whan you then sat down, I suppose,

[y
-t

for example, to 4o the testimony flor. your employer?

| A Okxay. I can only go on recolieation, now;‘

13| but my recollectlon is that I did not begir to do anything
14 on the testimony whick I submitted in the Kew Jersey case
- 15 which was quite similar o what I have submitted hers.

16 I 3id not hegim to <o anytiing in way of preparation for thay
i7 until sometime alfbter the Theodoire Baryy report was available !
- i8 to me and I did not heuin on 1t immediately, because of

~19{] other dutiles to which I bLad to athend.

Vjot ¢ UWhen did vou wegin o prapare your testimony
21 that you {ilad on October 117

';33’ A T would have $o guess.

23l i Okay.

24 A M3, Bush, T czn only give you a time frams.

25 Tt was probebly in the lete summer or early fall of 1978.

M b e e e LG IANNAT B AIARGIA L FHS -- 20 08 LA RGN AV - - EARRICTURD, B TS _d
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Q@  Angust or Septeﬁber?

A  Sometime in there. That’s an absolute Zuess.

Q@ Any of the substantive eriticiems that you hevel
of the audit here in your testimony, were any of those
‘ opinione formulated, though perhaps no‘.;, formalized, during ti)e
lfl aourse of the audit?
A The only o»ne that I c¢ould give you an affirmatije

-answer on that would be this question that you discusszed

'ﬁ. - -before of the lack of sxrecicent between Jim Love and myself,
';0 R M3. BUSH: That's all ths questlons I have. .

g ¥ ST THE ADMINISTRATIVE LAY JUDGE: Mr. Hershey?

A28 BY MR. HERSHEY:

}13 ‘ @& Mr. Mallard, ny name is Steven Hershey.
. 14 4 As in Hershey, Pennsylvanlia?
B 6, Yes. And Steven with a V. I represent

. }iﬁ' JCEPﬁ and othar community orpanisatinns in Philadelphia.

ST ¥4 ' A, Apd whai is the acronym CEPAY? , fﬁﬁ

5ﬁ:i e Consumexrs Edusation 2nd Protective Assogiation.
E ! ;ﬁi@i 4  Thank you, |
i' ?3%9 & Isn't it true, Mr. Mallard, tha%lﬁoﬁ have been
% 20} with PSEG since 19517
? iiza | -. A, That's corvect.
E :ng ' & And during thaet cime, &s your experience
E f%f and abilities inoressed, your ahbiiities were recogﬁized,

' you were graduvally promcted with th2 evmpany, ilsn't that coiﬂact?

~ NGEIMACY: & MARSHAL, LG, ~- &7 IT, TACIIVAHLLOYW SV -~ HARIUGSURQ, FA, 17152 -
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A Yes, that iz corrsed.

@ During thoat period of time, have you worked
for anjong else?
Yes.

As & consuliant?

P P

NO.
@  You worked for someons -~ - you interrupted

your service with PSE&G?

W oor w W W= EE

A, No.

10 Q Vould vou explain that, please?
11 A I taught an evening school at Stevens Institute

13& of Technology.

13' @ Were vou caployed anyplace else during that
4]l peried?

- 15. 8 No.

16 € Ard would it b2 falir Ho say that 28 a fesult
I7¥  of your crperience, your judigment today 1s probably better
18]l than it was in 1951 when you gradeeted from school?

19 & I guess that would be fair Por any of us,

20 as & gensral rule, uvaless we are deslining with cge.

31% Q I see wo evidence of that nere Hoday.
. And 1sa'i 1t true that that judgwent becomes

‘23 inporsant in work sush as yoers besauae There sre areas

24 where ouns cannot redyce decision waking to mere applicatlon

‘2531 of formulas? : B
o e e DMEESNGH O BIANGHAL . 0300 e 5 DL L CVRRLEY AL - BARRIGUURSG, . ATIER -«---_..-.-.—--.—J
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B v o ~ & v 2 v B w

B B bl i,

ot

A Yes.

&  Did you participste in the planning of the

Salem project?

A ¥es.
@ Would you describe your role, please?
A It may be scmewhat lengthy. I hope I don't

distucb you, but I will sttempt to summarize 1t.

e Please do.

for
A& My overall vespongibility is/the expansion of
.the electric and gas system facilities, ineluding an

assessment of the proper level of relisbillity, with service

- to the custcmers., determining what the level should be and

then examining projectione of load farecasts o determine
- for future yesrs on a simmleted besis, taking into accouht
varia%ionﬂ in load growth, in weather, Lun performance of
equipnment , what relnforcementss and expansion of the electric
and pus syctens milght be reguired.

In the sonduct of vhess duties, my department
and 1 identified or regulaxrly . idertlfy the need ror
addicional elsciric penewvatling eapaclity and transmission

-

i

-4

aeilities. %¥e do this work hoth within Publile Serviee

and in tewms of PIM, Panvsyivaniz, Wew Jersey, Maryland

intarecounactlon s aish other whilibies auch

Connollidetbed puy ralehhor and not &

member of PJIM.

as

-t

o sein BACERB AN £ WIATIFNALL § - 0
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Cnee the need ic identifled, we then address
various waye of satisiying that need on an'integrated
basis, in terms of cost reliability and environmental
impaet. In doing this work, we id&ntified, working with
Philadelphia Eleetric, 2 need for ney capacity,'which we-
Jointly recogniged through our studies ought.to be nuclear
baek in the mid 196043,

This led %o the éﬁdl&fion of the plan called
the Lower Delaware Valley Project, which was pursved jointly
by Public Service, Prhiladeipinia Electric, Delmarva Power -

& Light and Atlantlc City Elaectric Company, which involved
four ncminel 1100 megawabi nuclesy units, whilch eventually
were located at Salem and Peach Bottom. Plus the transmissi
ﬁhé 5G0,000 vole tranrmisalon that iz associated with these
povay olants.

And wy Job, ia Publiec Service, was to do the
planning for this entirs project.

& And 8id¢ tha% nianning desl with the details of
the: aetual construeetion preojaet? |
A

4, fio. Only %o the extent LHthat they wers

reflzeted 1in cosbs and o schedule, bacause it was nacessary
for us to ldentlfy 4the aporsprieste leod times and the costs

i our plaaning studies., Hosh owve frivisld plamlng

studies and our continuing plemning stoedies as the project

progressad.,
e e e FIOHRBAGH [ MATSHAL. S » &Y M, LuSTWILLOW AVE, — HARRICEVEG, DA, (T1LE crmmmee———d
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M llard-erasy 1892

R Have you perticiosited in the planning For othey

plarts other than what sventually hzoaume the Salewm plant?

A Yes. 1 have beasa dolang that continuously

for many years.

Q In New Jersey?

A in New Jersey and Pennsylvanla and New York.

Q@ Hr. Mallard, T would aslt you to turn to page

8 of your testimony. "ae last sentorcs - - d0 you have that,

siv?

A. On page 8, I'm lookin:g et it, yes.

0 The lact sentence on that page which continues

on page Y, and I quote "Phe estimnte of the raxlaum rework
mpact ($20 million) =zoswnes thet Chz ayxtrz material costs
ﬁould be egual to the lavor custs.¥ Ewml quotation.

Do you see that senteance?

A I do.

G That scunbenaees »ofers, does 1t not, to the

TREA Cabkls on page 20 of s TBLH rodorh.

8, in py srderstanding. 15 sslars to shat and toe

oot il work ghest

the one and a hall puge 5o«

599

revided €0 mo as T owemsiogsl Bo Vg, gush.

& And is that eoshasned ia Schedvlie 3 abtached

e yory testimony?

T s Rt D At A .

4, "hat'ts eorrect.

And dsn’t it crue. M. Mallard, that while the

Cn e TN NDEIWILS 0 VI - HEREODUAY, FA. TT e e e
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BY MR. HERSHEY:

here where I Telt thaic bord 18 soft and Sheiv soft is

—t— e R T e sl Bl 2 T PR, e - ea ———

- | t
maximum cework impact azsvies materigl costs, the hard or
minimm rework cost does nnit?
A  Would you resftate that guesticen for me, pleasey
8ir?
{(The question was read by the reporter)

THE WITHESS: I $hink ¢hat's correct, yes.

a Me. Mallarpd -~

LA - - gacedt Ghet, if you will forgive me,
t$ the eztent that, are you identifying hard and soft, now,
in terms o Theodore Barey's definiticns? Is thot your
intent?

& Yes.

&  I'm not sure what vhelr definltions are.

My interpretation of Choelr definitions were spelled outb

ef farvescent, na I indicatbed.
2 Yes. U underctand Shat. But referring hoth

to zouy own tesbimeny on pese § oavd ¢ and o schedule 2,

st it trae that Ilp the hard

)
=

avihaehed to your tesmiimony,

rowcerd seetion, wnich could slee he idcentiliod as minimum
" I

reworn, thorets ne referency whateves o masarial costs?

b Trhesdowrs Barey axlas zome other assvmpiions

in vhere, but I wouid ugeee with wiab you said. m

a M. Mailuwrd, prior to Sthe locatlion of the,
{

et oy eeeve SR ITACRRY O WARETIAY T - RO DL BTGV DAY WL e HIAENISGRIRG, PR, LR e e —— el
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.1' plant at Salem, was any work done at the Burlington site?
2 | & Yes.
) §@ Vould you describe the work that was done, pleai
A There was engineering, there was some slte
preparation and thare was work done in conne¢tion with
cbtaeining the Atomle Ene2rgy Commission license.
¢ And would you please dezcribe for us the
sequence of these eventé which you hgve Just described?
. And 1f you cean, attach some dates.
adB A Well, the work was done, to some oxtent,

212{| work preceded the other two activities, but then there was

43 parallel activitiles znd their work atarted; my recollection

‘;éf@ is that it began sometime in the wmid 1960%s.

Mallard-cross 189%

13 i i e e TE g —— r ot

i3l on paralleil tracks. The enpiueering, some of the engineering

fe?

A The engipeeringz work nnd then the site
preparation began shortly ¢hereafter. In fact, T can telil yof
I that I heve one date here that construction at Salem
bezan in January. 1968, which masne that the slte work
begﬁn gometime befora 1968 =24 Barlingtoa.. I don't have

the pregise date on chat.

Sy 72 Q So your testimory is that the enginsering !
"fgﬁ ‘work &t the Eupliﬁgtun si%e hesan im the 1960%s. Sometihe
22l erter that, the site preparation work begen and also the

'”=ﬂf$5 attemnt o license thirough the &tomicvﬁnargy Comrlmszion, 1s

[ o o gmeae P ey m s e A triie bt ep h APy k
yﬂm__,.......,._.... B BRTAASNE B RIAREIIA T, HN, e PO D0 TRV SRS W SO o SO NG, 0 RPN v e e -

!

oo
@  Whieh work are you referring to? Engineerlng wirk?
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3028 e e S T4 18 55 34 e 8 o 2B e A ot 3 i 1 e e
1}l that correet?
e A Yes.
3 4 - And do you know the sost of the enginsering ]
4li work thet was perforied &t the_BuPlington slta?
L1 £ I don‘i have that with me ir the materiasl
&l which T brought heve. But that iz a metter uof Pecord on ouw
i béoks of account and could be readily provided.
8 8 YWould you do o, pluase?
y) A& Svrely.
f00 Q@ o you know the cost of the site preparation
141 work that wes done? |
2 A The ancwer is the sawe. It is a matter of
"3 record, but I don’'t have the inforwatlon with me..
Eé | & Could you also provide thai?
184 A ’He-would be happy 0, yes. As well as the
jai Jiconsing. There way e some problem: in terms of the way
-1fﬂ- the dollars are allocatad, in othev words, however thay are
A;@; alliooated, we will provide the informaiion to You., It may be‘
ggg,in toto vather then the previse brenikdown thot you are
ﬁ@? requesting, but hewever we bave it avallable, we will maké it
 fg{E aypllable o yon.
iZZE{ &  If wou can allocate them, I would &pprsbiaté
: . 5;: thgt . Ny
-;4{ é, 1t may avita RN &prD&lﬂﬁta allocation or-:
1
'25%' englineering as opposad Lo accounting or regulatory allogation
t-..m---. »----m.:.E«":!L":;.-'E,!\r:-.s' SOREMMTING R R I IUMESANTT LI AT, AL FETIN :<»~_--~.¢-------.-m-—:--«-.i
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Q If that is the best you ean do, i will accept
that.

B Surely.

gl
i _
|
|

- @ How long did the attempt to obtain Atomic
Energy Commission permission for the Burlington site take?
A I dc have information here that would be

helpful. UWe Ffiled our original applicstlon on December 13,

1966 with the Abomic Energy Commission. On Docket No. 50-272%

R R SRR R E M

W e N e W o W N e

36 ve were in the process of having an application pending

for a Burlington location until 19567. August 17, 1967,

[P
3

there ﬁas-a letcer from Mr. Harold Preis, who was the
. director of fegulatien of the Atomic Energy Commission, to
" $he Commission coneerning e meeting'on Friday, ﬁuguét 11,
betveen Public Service and the AﬂHS, which is the Advisory

Committee on Resctor Safety, I belleve, of the Atomic

irEnargy Commission, where the aquestion of the Bur&ipg;on

8ite was discussed.

And then the company. wrote & letter to
¥r. Horold Preis on Angust 28, 1937, indicating shat we |

would amend our Deceuber 15, 1966 épplicatiun for a change

in s8ite from Burliunghon, aud in that letter, we Qid not

“fﬁaﬁ indieate where the new site would be, dbut it eventually
‘ T&ﬁ becrme what we cail Arvificial Isiznd, which is the present !
sr; . t
‘ Z%Q location of Salem, So ¥ Lhope those dates are heiplul. g
. f
B :lﬂli%v : _ We are Lalling from Deceaber, "66 to August,
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'77, where owr applicuiion wig peuding (or the Burlington

et

Bite.

1A o you know, fe. Mallsrd. whelher 0 ot the

i

gosts incurred during tuat perled ave s part of rate base in

thip case?

4 I 4o kaow that mucn of the preliminary plant

design that was developed for Burlington vss uwsed at Salem

— e

aonanaetion with Salem and

I ezn glve you - - we do have on our books of aceount

precise information 4o that quastion which I don*t have
with me todsy.

f Ané weil? thet inforwation inslude information

dhopt the eagineering =

o and oo alte prevaration work

-
e
=

for the Burlingto:n

4, Oh, Wia zite prepavation worik for the

Buriingtor site was nuih useful as Salem. 82nt souwe of che

engigeering work, in et wuen of the engineering work

end wueh of the Liconsiuy &coiviby wes appropiiaiely ard

Lo,

.. e a1 Y .
transTevab Lo Gl R

Cowid v epovide shwé iofovmation, please?

;' L B
Vg, sy,

P
il

Brue, ¥ g wpfx

Mallard, thet

-
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owrews of the Salam projeet during the senstruction;

perlos aad i Jacst voler bo She construstlion peprlod? §
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A Yeg.

@ And during those meetings, weren't the joint

't

i

: 3 : owners supplied with informstion by PSE&G concerning ths
4} construcitlon?

‘ S A Yes.

.g G

! in

§ 73  information/writing hebweon meatings?

VIR .. _ _

: 8 A  They had acecess to any information that they
Sl wanted as co-owners.

i And wouvld you say thet each owner played
approximately the ssue vole in those meetings?
& No. T would say Philadelphia Elestric played

2 more doninant role tharn Atlantie City Blectric and

L @ And in fret, they were even supplised with
Delmpyva. PFitting with sheir role or their zzpeirience as
the bulldersof Peach PRottom.

! .
AR T - Q KBow. @ir. Malilnmrd, 1%m veferring ycu to page 7
17§l of your testimony, beginning on line z# of that page, where

2l you indicate thet, and T quote, ™A geurch for the lowest

igj w3t schedwle is fossanily oonduetved by PIEERG at the time

Lo 264 thai project was ceigiyally authorized and at various times
i
. i
: 21! throughoat the conshouction phasz ol the project as scheduly
| e s
«oy changas were wequired.” End quotation warks.
i
R Do you s Ghad sanbeneey
[ E
Lo L i ., - ]
P _fg%L : & Yes, ¥ 4.
- . ' L
Zﬁi Q Now, I would wlsc lilke to rafer you to the
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answer to interrogatory IR-3, nusber 157..

A I'™m looking at that, y=s.

™ TSRS

Q Po you hewve that?
A Yeas.
Q Mow, the response to that interrogatory coptai@a

a section of & submission o the United States Atomie

Y & W aa o N e é?

Energy Commizsion, doew it not?

ra

——

A That's uorrect.

& 3 0id you participate in the preparation of that
10 document ?
11 A,
12 @ Was it prepared under your supervision?
13 | A  No.

Q

i4

Yes.

Did you yparticipate in She preparation of

15( Section ¥ of that decument., that seetion # heing the

1ﬁ '} . . e F] T A ety £

o~ i response to iunterrogatory 1579

17 A Section U is alternaiss to Salem Nuclear
;

ﬁﬂp Grasrating Stavion,

W0 O I rrrrme s

St 5f € SRAT Y 20raci .

391 8  4nd dmiesd, ¥ 4id.

2id ' in #ach, I wan one of the principeis in“the,

o

XY
3

preparation of that cectlion. "

D
.

a9 Ard asn L ou bell ud shen theb was preparesd?

& -0 T have o vhotasbatln 20py of that section in

frovt of me and I don?s see 2 dakz on it. 1 do see some

=

Yot s d e At e

Ao s ..
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N

a

R i L TR AT B AR SR UGS DIES NI R LS N I AR BRI £ R4t A R R inatite
7

f

-

- -
P - -



B 5 &

S
e o st e S T ot

B w o = o @ & & 1w s

8 =

7Y
Lo

i

ol
o

prepared?

- formgl seareh for the lowest cost schedule?
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footnotes, though, referenéing 1271, so evldently, 1t was ¢
prepared after 1971. In 1$71 or lever. -
i

‘And that 18 a watter of record and could be
easlly ascertained as to what date that was filed, but I
den't know.

Q Would vou please let us ¥knovw when 1t was

A Surely.
& Mow, i3 this document, the formal search

reforred to in your testimeny on page 7 and 87 That 1s the

L Tt 18 1llustravlive of it. There is much more.
¢ VWhat wes the purposa:&f which this document
was submitted to the Atowic Enerzy Cowmission?
L Y6 was poxt of our application for & const.anaiﬁn
pzernit for nuvelear power plant.
3 Hhich naclear powey nlertd
ha Vepunding on whew 1t was sybmltted, it would

have eitheyr been the criginal Burilingion locatlon or

Salem.
Q e 1% vrve lLat construetion of Selzn began

in Janvary of 166972

B s PP

N Toat'n ourroot.
6 ind we neve ddentlfied that Chils is probably ;

written sometine nftoy 19717
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A  That was section 4 that we were discussing.

Q

A

o2 ¢ B

latest version.

Sc what was the purpose for which this section

Section 4 was related to Salem. At least thie

Were there earlier versions?
There may have besn.

Were there leier vecslons?

There may have been, although I doubd thatﬂtheﬁk

understand, is quite cowmplex and it goes on for a long

k wes submitted? . o
particular version of sectlon 4 that we are discussing.

ware later versiona. I think that Shis is prdbably_the-t

But a licensing procedure, as you_can‘”“

i perilod of time and there are revisions as events unfold.’

NRC ri

o

i AR AT s 4 Wi Yy e

amgnded sipce.

les.

Q

&

But § - - vhatever 1t is, it is, in terms of

Would it be fARir %o say that this was

I think that's <he gsse. It 1s. The

Calvert U1iffe decisiui.

Some of tue révisions perely bulld on an original submissilon,

I can't say wilith any ceriainty that section 4 hasn't been

submitted ag part of the Netiomal Enwironmental Protection

Policies Act raquirenant ralated o construction of the

i"‘.

-

A 68 And that's a ¢goeilsicn of the ¢ ireuit Court of
e | :
~o o350 the District of Colwdia in the eariy 1970's, is 1t not?
l tgﬂq”' s vanee e B GRS NLELE B BIIRES e TR, A ST TLDETVTIES, W S = IRARRIOAN G, P IYIRL -
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e T _ .

RIS S



;‘.'ﬂ: Malla?d—cr2§§ 1901 

by e shbue Ford s e rrem s Ly e ] R LB e e 1 s TR, SRR b At e

i 609a

Or late '60°'s? Relating to econstructlon of nuclear planta?)

e e ey i e

e — .

A - Right. It is related to other than radistion

]
4

iszsues. Envirommental impaect of nuclear plants. My

recbllection was that 1t was sowetlwme arcund 19790. .Tbis is

S R T T N TR TE I e T e T,
- e iw. et e

- section U that you are talking about.

Q@ Yes. I wonder if you might supply us with

AEOy B W

the earlier and 1f any. later versions of this section U7

B & o

A Well, that could - - yes, I will see what I - -

I will endeavor to ¢o that. There would be a problem‘of

duplicating 1t for all parties, beczuse these things are

-extremely voluminous.

Q@ I'm asking only for section 4,

MR. HALL: We will review that and how many '

parties are interested in it? I know you ara. Is there any

.other party that has an interest in receiving that material?'

R i 1 R Ly W D Ny et e e
- - e =z S
"z

MS. DUFOUR: I do.

D e
-~

MR. HALL: We will supply those two parties

with cépies.

A
: v -
eSS TR T s XS

THE ADMINISTRATIVE LAW JUDGE: I wounld assume

-
o

that 211 the partles wiuld like to have copies. Just a

T I JOp

general owvtpes.

MR. HALL: PFine.

25 MR. HERSUEY: If I gey take 2 moment, Your
o ..z4h_ﬂonor.

{Pause}
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MR, HERSEEY: I have no Furthor guestions.

THE ADMINISTRATIVE LAY JUDGE: Does any other
parity have questions for this witnessy |

(No respouse)

THE ADMINISTRATIVE LAW JUDGE: Mr. Hall?

MR. HALL: Your Hopor, I don't know that I
have any redirect at this time. Perhaps it would be
appropriate to stop for lunch and if T do, we will go forward
afterwards.

THE ADMINISTRATIVE LAY JUDGE: Will
Mr. Waddington be available? .

MR, HALL: Mr. Waddington wilil be availeble
at 1:00 o'clock. '

THE ADMINISTRATIVE LAW JUDGE: Let's take a
recess until 1:00 ofcleoek. |

(Whereupen at 11:4#7 a.m. the hearing recessed

to reconvene at 1:00 o'clock the same day.)

{(Treaserlpt contlnue:s on nent pags)
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Q.

A,

Q.

A,

611a

PREPARED TESTIMONY
oF
EMIL KASUM

Please state your name and business address for the record.

Emil Kasum, 2301 Market Street, Philadelphia, Pennsylvania.

Please state your employer, present pesition, and how long

you have held that position.

I am employed by the Philadelphia Electric Company as the

Chief System Planning Engineer, System Planning Division,.
Engineering and Research Department. I have held this position

since March 1, 1971.

Please describe your educational and professional background.
I received a Bachelor of Science degree in Electrical Engineering
from the University of Wisconsin in 1948 and a Master of Science
degree in Electrical Engineering from the University of Pennsyl-
vania in 1955. I am a registered professional engineer in
the Commonwealth of Pennsylvania.

I am a seniér memkber of the Institute of Elsctrical and
Electronic 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 Ediscn Electric Ins+itute and Chairman of its Generation

Subcommittee. I am also a member of the Electric Industry

Technical Committee to aid and advise DOE on the Power System




612a
Reliability Study mandated by PURPA, and a member of the

Naticonal Power Grid Study Task Force of the National Electric
Reliability Council. My past affiliations include member and
past chairman of the Planning and Engineering Committee of PJM,
and member and pasit chairman of the Area Coordination Committee

of the Mid-Atlantic Area Council.

Q. What is your experience in system planning for electrical
utilities? -

A. During the 29 years in which I have been employea in PECO's
System Planning Division, I have participated in all phases of
system planning activities and held, at different times, all
supervisory positions in the Division. Among the activities
in which I have participated are peak demand forecasting, use
of probability analysis to determine generation reserves, timing,.
location, type and sizing of new electric facilities, prepara-
tion of capital bpdget forecasts and economic evaluation of
alternative facilities. Under my supervision, PECO developed
a system planning package of digital com?uter programs which
are now used by cthgr utilities world-wide. As a representative
of PECO in PJM planning acitivities, I participated in such
landmark activities as-the Keystone-Conemaugh jointly owned mine

mouth genergting plants and the development of a 600 mile

grid of 500 kv transmission lines that has greatly enhanced
the reliability of electric service in Pennsylvania and the

PJM area.
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Q. Have you reviewed the testimony of Dr. .Shakow?

A. Yeas,

Q. Please summarize four major findings on Dr. Shakow's testimony.

A. 1. The Electrical Systems Generation Expansion model (ESGEM)
that Dr. Shakow used in his analysis is simplistic and
inappropriate for differentiating the true dollar cost
between alternate ggneration planning schemes. It also
has an inherent bias against base load generation.

2. The Loss-of-Load-Probability (LOLP) indices calculated
by Dr. Shakow pertain to much lower levels of system
reliability than are currently employed by PECO and the
industry.

3. Dr. Shakow's assumed data has many inaccuracies that would
lead to erroneous conclusions irrespective of the methcdolo-
gies used.

4. Because of the deficiencies in his methodology and'data
the majcr conclusions reached by Dr. Shakow are in error.
Specifically we believe and Ean illustrate that tﬁe PECO
generation expansion program will have a lower net cost
to the consumer than Dr. Shakor's "optimum" generation

expansion plan for PECO.

Q. Why do you believe that ESGEM methodology is inappropriate

for measuring cost differentials between alternate plans?
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A.

The Optimal Generation Expansion Planning portion of the
ESGEM Model is a misapplication of an outdated, simplistic
approach. The techniques used are similar to those developed
by PECO 18 years ago. This simplistic.approach should only
be used for the purposes of quickly screening a variety of
generating alternatives. The optimum choice among a few
selected alternatives should only be determined through a
more rigorous analysis, such as that done by PECO.

PECO calculates annual production costs with a sophisticated
computer program which performs calculations for the PECO
and PJM Interconnection simultaneously. Purchases and sales
by PECO with the PJM Interconnection are correctly represented
by considering the leoad levels, machine availabilities, machines-
on-line and operating costs for both the PECO and the‘remaining
systems on a bihourly basis, This approaéh has been previously
reviewed by the PUC. The ESGEM uses an annual load duration
curve which completely misrepresents the economics (e.g. it
igneores start-up costs) of dispatching units for the daily

locad cycle. It also uses a single machine-to represent the

economic generation in the complex PJM Interconnection with-

out any regard to its own lecad cycle. This feature distorts
the energy bought and sold by PECO and the cost of such energv.
This 1s an important discrepancy as the interchange cost is

over 20% of the costs in Dr. Shakow's optimum plan.
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Do the procedures used by Dr. Shakow corntain bias against
base locad generation?
Yes, There are several reasons.

Dr. Shakow does not correctly model the PECO Muddy Run
B80 mw pumped storage plant's pumping load and resultant
generation cost. This plant allows PECO to take advantage
6f available low cost base load generation at light load
for use as pumping energy. The production cost program used
by PECO correctly costs the Muddy Run generation based on the
pumping cost. The ESGEM program cﬁmpletely ignores pumping
load. It assumes the resultant generation cost is zero,
rather than being a function of the lcad and generation mix

within both PECO and PJM. More importantly, ESGEM fails to

recognize the additiocnal economic use on the PECO system for

base load plant to provide this pumping energy.

Another significant errcr in the ESGEM approach is Dr.
Shakow's reliance upon but three yearly calculations (1981,
1987, 1992) which are then interpolated.to the remaining years
of his 1980-1992 analysis period to obtain a total pefidd
"social cost." Generation mixes which are optimal for individual
years, do not generally vield an optimal expansion plan for
a period of years. Moreover, the judicious decision to install
a particular type of generating unit in a particular year
must consider the economic impact of the'decision over the
entire lifetime of the plant, not just the initial fifteen

vears analyzed by Dr. Shakow. Considering two alternative
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unit additions one may be optimal for the initial years of
service, while the other is optimal for the remaining years

of service. The overall optimal choice must be based on the
sum of the present worth of annual cost differentials (between

competing alternatives) over the lifetime of the alternatives.

Does the ESGEM model properly calculate system reliability
levels?

No. The ESGEM Model uses a rather simplistic method to evaluate
systeﬁ reliability. It uses a Monte Carlo simulation technique
in which the accuracy of its results depends on the number of
random samples taken. In contrast, PECO uses an exact analytical
technigque (LOLP) which has no inherent sampling error.

There is indication that the 25 samples taken in the ESGEM

"Model is insufficient. Sheets 16 and 18 of Exhibit DS5-C show

that (given the ESRG construction program, ESRG demand fore-
cast and ESRG low cost and full plant estimates) when the 1987
reserve margin is‘increased from_22% to 30% the incidence of
voltage reductions increases from 0.2 to 2.3 hours per year.
This tenfold change is obviocusly in the wrong direction (system
reliability should not decrease as reserves increase) and can
only be due to an inadequate number of samples.

Perhaps the greatest simplification in the ESGEM Models
reliability evaluation is the assumption that PECO's reliability

can be evaluated via a single area analysis, i.e. without
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detailed modeling of the PJM system. Dr. Shakow has assumed
that PECO's benefits of being a member of the PJM Intercon-
nection can adequately be modeled by two dummy generating
units; a 913 mw unit with a 90% availability, and a 5300 mw
unit with é 50% availability. These values are arbitrary.
The 913 mw unit is developed by assuming that our net import
of energy from PIJM will come from units with 50% capacity
factors. Dr. Shakow has neglected to consider the fact that
the vast majority of PECO imports occur during non-peak hours.
This affects both the costs of this energy and its availability
to meet peak loads. It is inceorrect to assume, as does Dr,
Shakow, that the units from which we purchase energy will be
available for use in times of capacity shortages which occur
predominantly during peak hours. In contrast PECO models all
the generators in the PJM Interconnection in its calculation
of reserve requirements.

Dr. Shakow inéorreatly assumes that PECO's benefits from
interconnections should remain constant at an average .available
capacity of 1672 mw (913 x .9 + 500 x .5) regardless of PECO's
level of installed reserves. It is obviously incor;ect te
presume that és PECO drops its installed reserve to a 14%
level that the remaining interconnection members would pro-
vide the same support as they do at the existing 35% intercon-

nection reserve margin. Each company in an interconnection
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cannot individually be analyzed to prove its reserve levels
should be lowered while presuming the remaining companies

are maintaining their reserve levels and their emergency
support to that company. The proper assumption would be to
lower the interconnection's percent reserve along with that of

the analyzed company.

Please explain why Dr. Shakow's calculated reliability indices

are not equivalent to the industrial standard.

1. Dr. shakow calculates the hours that load curtailment
occur and translates them into a loss-of-load probability
(LOLP) index by assuming that 24 hours of curtailment
equate to one day of curtailment. Actually 24 hours of
curtailment equate to a number of days in which cﬁrtail—
ment durations of 1 hour and higher have occurred. The
accepted definition of LOLP refers to days per year in
which curtailment has occurred without regard to the length
of time within those days that ‘the curtailment occurred.
If we assume, for an example, that the average duration of
load curtailment during a day was four hours, then Dr.
Shakow's calculated reliability levels would be overstated
about six time those of the traditional index used by 3

the electric utility industry. Or put another way, Dr.

Shakow's reliability index is poorer by a factor of 6.
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The ESGEM model assumes that when a éapacity deficiency
occurs, load will only be curtailed to reduce the-load to
exactly equal the currently available capacity. This

means the system would be operating with no spinning reserve
and would be vulnerable, in the event of the sudden outage
of a major generating unit or transmission facility, to
cascading system-wide interruptions. Table EK-1 illus-
trates that using the ESRG low cost estimates, the additional
costs of such system-wide interruptions change the optimum
reserve levels (as defined by ESRG) from a range of 14%

to 22% to a ;ange of 22% to 30%. PECO's calculated

reserve requirements are contained within this interwval.

The depletion of spinning reserve 1is contrary to acceptable
operating procedures where voltage reductions will be taken
t0 maintain spinning reserves. In contrast, PECO in its
planning correctly assumes that voltage reductions will
be taken to maintain spinning reserve. Additional load
will be shed to maintain spinning reserve should the

capacity deficit increase.
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Reserve
Margin
6%
1l4%

22%

V' 30%

TABLE EK-l

Unaccounted for Costs of Additional Blackouts caused by

the Sepleticn of Spinning Reserve (*)

ESRG Cost
Additional Blackout Cost
Adjusted Cost

ESRG Cost
Additicnal Blackout Cost
Adjusted Cost

ESRG Cest .
Additional Blacxout Cost
Adjusted Cost

ESRG Cost
Additional Blackout Cest
Adjusted Cost

1981 1987 1992
(108 ) (105 $) (108 s)

601.4 596.6 566.8
+30.2 +37.4 +29.8
631.6 634.0 596.6
595.1 (**)  588.6 542,9 (*%)
+ 7.4 + 9.7 +13.3
602.5 598.3 556.2
598.5 577.7 (**)  547.8

+ 0.8 + 0.7 + 0.6
599.3 578.4 (**+) 548.4
597.9 578.9 550.9

+ 0.1 + 1.0 + 0.0
588,0 (***) 579.9 550.9 (**x)

(*) Based on the ESRG demand, ESRG low cost, ESRG construction plan case,

{*¥) Cptimum reserve level with ESRG costs,

[Faw) Cptimum reserve level with adjusted costs,
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3. Several assumptions are implicit in the ESGEM models 621a
representation of "soft" and "hard" curtailment:

a. The first is that these various emergency procedures
will be implemented for only the duration required.

This is not a sound assumotion. To accomplish this

in the "real world" would require perfect forecast

capability and zero implementation time. Also, it

assumes that the magnitude of curtailment can be Qaried
in order to exactly follow the required magnitude of
curtailment. This assumption .cannot bhe followed in
actual practice and will lead to underestimating actual
curtailment. )

b. Another assumption is that the magnitude of curtailment
capabilitf is inelastic with regard to the frequency of
its use. This is an unrealistic assumption. The public
response to voluntary load curtailment appeals diminishes
as the numSef of appeals per vear increase. Fregquent
use of voltage reductions can also result in businesses

and others installing equipment to nullify their effect.

Are Dr. Shakow's concepts for svstem réliability consistént with
utility practice? -
No. Dr. Shakow states that the major focus in the ESGEM model
is on economic rather than technical reliability.

PECO along with other PJM companies and most companies
nationwide plans its system to meet a fixed reliability criterion--

load demand should not exceed available generating capacity

-11-
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no more than an average of one day every ten years. The key
word here is PLAN. The planner realizes that unforeseeable

events {such as variations in load growth, ©il embargos, coal
strikes, construction delavs) may 6ccur which will result in
operating reliabilities considerably lower or higher than the
planning standard.

PECO is at present bound by the PIM contract, which has been
accepted by FERC, to-have reserves to meet a reserve requirement
based on the one day in ten vear LOLP or pay substantial penalties.
PECO cénnot arbitrarily move unilaterally.to rlan its cavacity
on an alternative basis.

The concept of reliability appliéd to electric power systems
is undergoing a constant evolutionary change. The US De?artment
of Energy currently funds a research program that is attémpting
to define and improve present reliability measures. DOF is
spending about two million dollars over three years on this
effort. Philadelphia Electric Company in conjunction with
Econ, Inc. of Princeton, NJ has one of the five contracts to
work on this project.

In the absence of a demonstrabiy better standard, it is my

opinion that utilities should continue to use the traditional

LOLP Standard. Upon completion of the DOE and other presently
ongoing research'projects‘and depending upon the results of those
analyses, it may be appropriate to consider an alternative
standard. 1Indeed, the congressional revort, "Are The Electric

Utilities Gold Plated," cited by Dr. Shakcw and other witnesses

-12-
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on capacity requirements, states: "The suitable reliability
level, under the economic view as opposed-to the engineering view,
denends on the relative costs and benefits. These are difficult
to assess, but several studies have been published. All indicate
the 1 dav 10 year reliability criterion is too high, but none
evaluate the use of reserves as a buffer against uncertainty.
These studies also have other disabilities which make - the

results difficult to accept. As a consequence, the current
reliability criterion should be accewnted until such time as a

more definitive methodoclogy evolves.”

Are there any further discrepancies in the methods used by Dr.
Shakow to calculate his optimum plan?

Dr. Shakow's optimum »lan has existing PECO units moving into
and out of his cost calculation as hé needs them. For example,

he has one Southwark 178 mw unit in service in 1981, none in

‘1987 and two unites in 1992. Units cannot be mothballed and

reinstalled without considerable expenditures which would be
comparable to fixed O&M costs. Such costs have apparently not
been considered in ESGEM.

Dr. Shakow's optimum plan keeps old units in service past
their estimafed life expectency, and further at unreasonably
high capacity factors. Eight units, totalling 1521 mw; are
beyond their planned retirement dates by 1992 and yet are
included in Dr. Shakow's "Optimum" mix (see Fxhibit DS-~C

sheet 20)}. One of these units, Richmond Mo. 9, will be seven

~13-




624a years past its planned retirement date by 19%2, VYet the testi-
mony predicts this unit will have a cavacity factor of 63%.
Similarly, Delaware units 7 and 8 show capacity factors of 75.1%
and 81.2% respectively, even though they will be four years
beyond their planned retirement dates. Although in the past, units
have been kept in service past 40 years, at reduced capacity
factors, they usually have been small, low pressure and low
temperature units which operated very few hours. It is
exnected that similar retention will not be feasible for the
larger, higher pressure and higher temperature units witﬁout
extensive capnital improvements for these units. Dr. Shakow
does not consider the costs of such improvements in his

analysis.

e}

Dr. Shakow in his prepared testimony states that a 14 to 22%
feserve level is optimum for PECO. Do you consider that level
consistent with his other testimony?
A. No. Under cross-examination, Dr. Shakow stated that the overall
optimum reserve level is determined by calculating the inter-
polated 1981-1992 cumulative total cost for each of the four
reserve levels. The optimum reserve level is presumably the one
with the lowest cumulative total costs.

We have calculated 1981-1992 cumulative total costs using
Dr. Shakow's results with two alternative interpolation methpds -
piece-wise linear and quadratic. The results, shown in Table
EK-2, indicate that, for both interpolation methods, the 22%

reserve margin has the lowest total cost and 30% has the next

-14-
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lowvest. Presumably the optimum reserve margin resides somewhere
in the 22% to 30% range.
TABLE EK-2

19811992 Interpolated Cumulative Total Costs by
Raeserve Margin Level (*)

Real 1979 Cost

. Piece-wise
Reserve Linear Quadratic
T TS Tk
1) . 7,086.6 7,112.0
14 6,948.8 6,989.1 R
22 6,915.5 6,928.1
30 6,929.3 6,941.5

{(*) For the ESRG demand, ESRG-low cost,
ESRG Construction PFlan Case

-15-
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Q.

Do the formulas used by Dr. Shakow correctly calculate the
capital costs of coal and nuclear units?

No. Dr. Shakow's equations based on regression analysis of
the historical costs of a limited selection of existing units
are not appropriate for forecasting future power plant costs.
The defects in such equations are basic. For example, our
analysis shows that the 0.303 constant in the coal cost equa-
tion (pp. 44 line 20 Dr. Shakow's testimony) has a 90%
confidence interval; i.e. under standard statistical techniques,
the correct value for this constant could range from 0.01685
to 5.448 and still accurately describe the underlying plant
cost data. Accordingly, coal plant costs as predicted by the
équation could vary by the order of 10 or more and still be
representative of that data.

Dr. Shakow's equations are too superficial to estimate
accurate future costs and have a strong bias for underestimating
the cost of coal-plants relative to nuclear plants. Dr. Shakow's
use of regression equations and his own procedures for arriving
at actual capital costs has produced cost estimates which are
much higher than NRC and architecture-engineer estimates. His
costs are also extremely prejudicial to nuclear units. Table
EK-3 compares Dr. Shakow's actual cost estimates with those
from architect-engineers. His capital cost estimates for

nuclear are triple those of the average costs from these other




627a
spurces. His nuclear unit costs are also 2.48 to 2.60 times
coal unit costs compared to an average of 1.3 from the other
sources.

An example of the superficiality of the'regression agqua-
tions is that there is no recognition of economy of scale in
unit construction. This has led to Dr. Shakow's unlikely
results of having the $/kw cost of units decrease as the
unit size decreases. PFigure EK-1 compares Dr. Shakow's relative
actual cost by size with other estimates. Dr. Shakow's
actual cost in $/kw for 300 mw units is appreciably lower
than 1000 mw units while the other sources show that such
units would cost about fifty percent more. A

An example of the equations' prejudice toward ﬁuclear units
is the inclusion of a factor for including cooling towers ,in
the regression equation for nuclear unit costs but not in his
equation for coal unit costs. Cooling towers are required

for new coal plant facilities also.

-17-~




6285 TA3LE EX=3
ECONOMIC COMPARISONS
IASGE CCAL UNIT VS. LARGE NUCLEAR UNITS
1990 SERVICE DATE

Ratio of
Muclear to

Actual Capital Cost §$/kw Coal Costs

Scurce Coal Nucleaxr

Donald M. Shakow 2032-2367 (A) 5030-6152(B) 2.48-2.6(

NRC(C) 1047 1320 1.26

Westinghouse (D)

Bechtel ‘ 1183 1482 1.25
Esasco 1387 1780 1.30
Sargent & Lundy 1les 1777 1.53
Stone & Webster 1509 1937 l.28
UE&LC 1413 1679 1l.19
Average {(does not include Shakow) 1280 1663 _ 1.30

Limerick (E}

Donald M. Shakow loe4.2322

PECO

(&)
(3)

(<)

(D)

(E)

1478

l-10C0 Mw unit 1988 S.D.
1-1200 =W unit .

Coal and iuclear: A comparison of Cost of Generating Baseload Electricity
by Region, NRC, December 1973, p.25, Middle Atlantic Regiom.

Nuclear and Coal Power Generaticn Economics, Westinghouse, 6/79, P.2 and 4.

2-1055 MW units, 1985-87 S5.D.
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FIGURZ EX-1 629a

i ECONOMY OF SCALE FOR POWER PLANTS

A wre
- @ WASH-1230
X SHAKOW
2.0 =
1.8 1
1.6 4 3
L .
1.4

COST PER KW RETATIVE TO 1000 MW UNIT
|
[}

o
.
oo

-P\'\_p—_ — e} —— 14

1

UNIT SIZE MW

References: 1. John H. Crowley, Power Plant Cost Estimates Put to the Test,
Nuclear News Ipternational, July 1978,

2; D. Shakow, Testimony before the PA PUC, Nov. 13, 1979,

Exhibit A, Tables E-1, E~2, E-3, Columns 2 and 3, Adjusted
to Common Year Using Dr. Shakow's Inflation Rates.
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D

Have you compared the Limerick costs as estimated by Dr. Shakow
with Philadelphia Electric Company's estimated costs for Limerick?
Yes. PECO's Limerick costs estimate is based on a careful oplant
specific analysis of anticipated labor, major material and other

component costs.

-

Have you found any errors in his calculations?

Yes. There are two major errors which igflate his costs. The
first is his applicatioq 0of the allowance for fundé under con-
struction (AFUDC) to the first Limerick unit after it goes into
service. The accounting method that is accepted by the PUC
stops AFUDC on plant under construction at the time it is put
in service. In a two unit station, such as Limerick, the costs
associated with Unit #1 do not accrue AFUDC after the unit is
put in service (known as commercial operation)}.

.Dr. sShakow's calculations use a 12/31/37 in service date for
both units. Thefpresent official projected in service for the
Limerick units are dates April 1, 1985 and April 1, 1987. Be-
cause Dr. Shakor does not separate the costs by unit and account
for a 4/1 service date, his estimated AFUDC charges are $654
million in excess of the proper level (See Table EXK-4).

The second is in the AFUDC rates that he uses in 1979 and
1980. Dr. shakow's AFUDC rate estimates for 1979 and 1980 have
a discontinuity, jumping from 7.2% in 1978 to 11.2% in 1979, and
10.5% in 1980. This is a mathematical impossibility under the

PUC mandated method of PFUDC rate computation due to the large

-20-
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amount.of embedded costs contained in the computation. PECO's 631a
AFUDC rates are caiculated on an embedded cost basis for review

bv the PUC. On such a basis thev are not influenced by variations
in inflation rates except as additional securities are issued.
Changing the 1979 and 1980 AFUDC rate in the ESRG-LOW calcu-

lation to 7.5%, 1979's actual level, and leaving the remaining

years at 9.5%, an interest savings of $156 million results. (See

Table EK-35)

Summaxry of cost differentials between PECO estimate and ESRG-LOW estimate.

Differential
Reason {Millions) Reference
Direct capital costs 5146
AFUDC calculation errors 654 EK=~4
AFPUDC rate calculation 156 nK=5
errors $956

After correcting these errors, Dr. Shakow's total Limerick:
investment costs are reduced to $3.251 billion. This compares
to his original estimate of $4.207 billion, and the plant's

expected cost of approximately $3.118 billion.

Are there any inconsistencies in Dr. Shakow's calculations of
Limerick costs?

Yes. The cost éstimate of 51002/kw for Limerick as stated

on lines 14 through 26 on Page 49 by Dr. Shakow is based on the
regressién equation,

On line 21, Page 49, Dr. Shakow states that the cost
assumptions include the factor for common siting: yet on line
27, Page 49 Dr. Shakow says that the cost economies for common
site are not included. To trv to determine which statement is

correct the costs were calculated using the regression equation.

-2]1-
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(See Table EK-6). Without common site economiés the cost works
out to be $1044/kw, with it the cost is $950/kw. Neither figure
agrees with the $1002/kw (line 26 Page 49}. Had Dr. Shakow

employed the $950/kw value, as implied in his cross-examination,

his estimated Limerick cost would be reduced by about $200

million.

~22-
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Calculation of AFUDC Using Actual Limerick Service Dates

AFUDC calculations using split service date of 4/1/85 and 4/1/87 instead of

12/31/87 (1) for both units. Because of the ass

ociative property, all costs were

left in Shakow's format of $/kw without affecting the accuracy of calculations.

Assumptions: Shakow costs and A

FUDC rate

$1416.31/kw -~ spent prior to 1985 - split $850/kw Unit #1, $567/kw Unit #2

ArUnDC Expenditures

Unit #1 Unit #2

Total Expenditures AFUDC

Unit #1 Unit &2 Rate

Prior $850/kw 5567/ kw 9.5%
las85 Current 40 27
Total 850 594
21 _s5

911 Total 049

Prior  $649/kw  9.5%

1986 Current 32.5

Total 681.5

AFUDC 63.2

Total 744.7

Prior $744.7 9.5%
1887 Current 12.9

Total 757.%

AFUDC 18

Total 77.5%

$80.8/kw $53.9/kw

1.9 1.3 1985
82.7 55.2 Total
+ 4(4/1/85 SD) (2)
21
$61.7/kw 1986
1.5 Total
63.2
$70.7 1987
-6 . Total
71.3 !
-4 _(4/1/87 SD)(2)
18

{1) The AFUDC calculations if done correctly by ESRG indicate a 12/31 service date;

however, this is not indicated in the text

(2) Effect of 4/l service date.

Comparison of AFUDC Costs

Shakow (from Table E-4) PE (from above)

3138/kw $76/kw
156 63
173 18
467 157
~157(2E)
310

Convert to millions of dollars

x 2.11
654 millicn

-23~
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TABLE EK~5

Additicnal AFUDC Costs Due to
Inconsistent AFUDC Rates

Changing 1979 AFUDC rate to 7.5% (PE) from 11.2 (Shakow-Low)

$474.72/kw* x .075 + $55.11/kw* x ,075/2 = § 37.67/kw
i 56,26 Shakow~Low AFUDC
18,59
x1.105 1980 int.+ addl.from 1979
x1.0957** 1981 thru 1987

38.77 .
x 2.11  x 10° kw
$ 8l.8 million higher than PE

Changing 1980 AFUDC rate to 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
x1,0957** 1981 through 1987
35.05
x 2.1 x 10 kw
$74.0 million higher than PE

TOTAL Additional Cost 82 + 74 = $156 million

* From Exhibit DS-E Sheets 4 and 5

** AFUDC rate assumed by Dr., Shakow for 1985-87
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TNRLE EK-6 . 635a

Limerick ccst estimate using Dr. Shakow's regression eguation (Page 45)

.46 X

(NC) *375

(Mw) ~+208

(AE) —1 -02 2

1.27

.91

1.35

if

if

if

if

Northeast
Tovwer
Cammon Site

Cangling

Intermediate Results

Data {$/Xw = 1979 Dollars)
6.46

NC=78789 4223.8

MW=1055 992.8

AE=38 685.1

Yes 870.0

Yes 1044.0

Yes _950.0

No -

=25~



Do vou have any comment concerning the financial assumptions
made by Dr Shakow in his direct testimony?
Yes. 1In the financial area there are major differences in assump-

tions regarding inflation, escalation rates and discount rates.

What are the differences concerning inflation assumptions be-
tween Dr. Shakow and PECO?

Dr. Shakow's assumption on inflation is apparently based on
analvsis of recent Consumer Price Indes (CPI) change. Changes
in the CPI are not an appropriate measure of inflation for
purposes of a_capital cost study since that_index is sensitive
to the prices of many consumer items such as food, housing, and
clothing whose rate of cost increase is unrelated to the
capital costs under analysis. For its measure of inflafion,
PECO uses the GﬁP Price Index (GNP deflator) which is a much
broader measure than the CPI and is more appropriately applied
to the capital costs here under consideration. From 1976 to
August 1979 the GNP Price Index has increased 6.8% per year

which is a rate significantly lower than that for the CPI.

Does the assumed rate.of inflation make a difference in view of
Dr. Shakow's statement on Page 42, line 25 that "..the main
results of my analysis are not very sensitive to the inflation
rate assumptions™”?

Although Dr. Shakow assumes a hicgher escalation rate for capital
expenditures and a higher discount rate, his fuel cost esca-
lation rates fexcluding natural gas) are the same in both the

PE and ESRG-LOW case. However, the higher discount rates

-26-
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assumed in the ESRG-LOW case result in much lower fuel costs
when discounted back to 1979 dollars. For example, in 1987 the
discounted cost of nuclear, coal and oil fuels in the ESRG-LOW
case would be only 83.3% of the respective fuel costs in the
PECO case. Since fuel costs in the ESRG-LOW case are typically
almost half of total costs, the use of higher discount rates
results in a significant decrease in total cost. For +he 1987,
22% case this is a decrease of $55.3 million in 1979 discounted

dellars.

Please explain how the model is not correct in its handling of
AFUDC..

On Page 47 line 16, Dr. Shakow states that "interest during
construction was assumed to be 2 percent above inflation in the
ESRG Low Case, and 1.5 percent above inflation in 1980 and 3.0
percent above inflation thereafter in the ESRG High Case.®

Actually PECO's interest during construction rates are calculated

on an embedded cost basis pursuant to a PUC established method-

ology. Therefore the ESRG model overstates AFDC and incorrectly
penalizes capital intensive projects such as Limerick since the

assumed rates are much higher than those allowed by the PUC.

What are the differences in cost escalation?

Dr. Shakow escalates the various costs at the assumed inflation
rate plus a real cost increase (i.e. after excluding the effects
of inflation) which are appropriately different for cer-

tain items. The difference in those rates is, however, strongly

biased against nuclear power plant construction. The 8.65% real
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cost rate employed to escalate nuclear construction ccsts,
which is derived from an unexplained analysis, greatly exceed
the 4% rate assumed for coal plants. The rationale for this

difference is not explained.

Do you agree with Dr. Shakow's estimates for unit capacity
factors?

No, I do not. Dr. Shakow states that the 70% capacity factor
assumed by PECO for nuclear units is "an insupportably optimistic
assumption."” To the contrary the PECO 2-1000 mw Pegch Bottom
BWR nuclear units had a 75% capacity factor in 1978 and so

far in 1979 have an 80% capacity factor. The Limerick units
are generically simil#r to the Peach Bottom units and with

the PECO operating exﬁertise would be expected to have similar
availability. We believe that the 80% capacity factor Dr.
Shakow uses for a 300 mw coal unit is optimistic in light of
existing and expanding use of pollution control equipment which

adversgly effects availability.

Do you agree with Dr. Shakew's comparison of his cost results
for the PECO generation expansion plan and his optimum plan?

No. Aside from my dbjections on his methodology and data

assumptions, Dr. Shakow in the development of his optimum

plan has disregarded the embedded costs for Limerick, which
are currently 6ver a billion dollars, by assuming that they
can be recovered either as the result of the unit's sale or
through tax write-offs. At this time such recovery is not
a realistic possibility.

Further, Dr. Shakow has included in his social cost analysis
as a part of PECO's construction prcgram a 600 mw coal plant

whose construction is not in fact ﬁlanned. Accordingly, his
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social cost estimates for the PECO construction program
are overstated.

Dr. Shakow has incorrectly handled the capital costs of
Salem No. 2 in comparing total costs of the PECO and ESRG
cases shown in Table I. The capital costs of Salem No. 2
are included in the PECQ case, but not included in the ESRG-LOW
case. We recognize that the treatment of embedded costs may
vary from case to case in modeling the decision makiﬁg process.
However, once the decision whether or not to include Salem
No. 2 in the generation mix has beeﬁ made, its associated
capital costs must be included in all cases in which it is
assumed to be in the rate base. Thus total costs for the
ESRG construction plan cases, the third and fourth cases
shown in Table I, should be iﬁcreased to include these costs.
The necessary adjustment ranges from an annual level of

$17 million to $53 million for the various years of the ESRG

study period.

How does PE perform economic comparisons of alternative genera-
tion plans, and how do its methods differ from those of

Dr. Shakow?

We determine the annual revenue requirements (these are the
actual costs to the customer) of each alternative over its
life, and then compare the present worth of annual revenue

requirements to determine the plan which would result in the
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minimum effective customer cost over the plant life. For
this purpose the revenhe'requirements‘of capital, system fuel
regquirements, and system oﬁeration and maintenance are de-
termined. .

The annual revenue requirements of capital are the sum of:

1) The annual cost of money reguired to construct the

proiject.

2) The annual depreciation cost required to recover

the initial investment.
3) All income taxes associated with this revenue including
such effects as investment tax credit.
The resulting "carrying charge" when multiplied by the initial
capital investment results in the annual revenue requirements
of capital.

Fixed operation and maintenance costs and fuel and inter-
change Costs are expense items and are added to the revenue
requirements of capital to obtain the total annual revenue
requirement.

Fuel and interchanqge costs are determined by means of a
production cost digital computer program. This program models
every generator in the PJM interconnection, including those of
PECO, schedules maintenance and games forced outages on a PJM
wide basis, for each year of the study period. The PE and

PJM hourly loads are represented in chronological order, and
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generation is dispatched, as on the actual interconnection,

on a PJM economy basis, recognizing startup costs, to supply
the daily peaks and hourly loads at minimum cost. The program
determines the annual cost for each year of the study period
for each alternative plan, taking into account an accurate
determination of the effect of power imports and exports to
PECO. 1In my opinion, this approach is far more detailed

and accurate than that of Dr. Shakow.

Have you made any cost comparisons of the PECO expansion plan
and Dr. Shakow's c¢oal unit expansion plan employing the above
approach?

Yes, we have made cost comparisons between the PECO generation
expansion and Dr. Shakow's coal unit expansion plans. Such
comparisons were the result of yearly calculations without
interpolations,

Table EK-7 compares Dr. Shakow's optimum plan with the
PECO expansion plan with the utilization of Dr. Shakow's low
enerqgy forecast. The first four years properly show no
difference in cost. Except for these years and 1985 and 1986
the PECO plan is more economic. The cumulative saving with the
PECO plan in 1979 dollars is $509,000,000.

Table EK-8 comques a plan which adds 300 mw coal units
as needed to maintain a 14% reserve with the PECO expansion

plan based on the PECO energy forecast. Here every year
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after the common years the PECO plan is more econcmic.
The cumulative saving with the PECO plap in 1979 dollars is
$1,297,000,000.

Theré was no attempt in this analysis to penalize Dr.
Shakow's plans for the unreliability present with his lower
reserves. Using Dr. Shakow's energy forecast the approximate
half billion doilar difference between the PECO Plan and
Dr. Shakow's optimum plan would be my "lower bound" benefit

for the PECO expansion plan.
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Comparison of PECO Generation Plan Costs
Relative to Dr. Shakow's Optimum
Generation Expansion Plan (1) - PECO Cost Estimates
Dr. Shakcw's Low Growth Forecast

Differential Costs (2) of PECO Plan in Millions of 1979
Dollars Relative to Dr. Shakow's Optimum Expansion Plan

Capital Fuel oM Total

1o81 s} 0 0 C
82 0 0 0 0
83 o] 0 0 o)
84 0 0 0 0
85 178 =187 25 13
g6 160 =128 23 55
87 © 147 -225 21 =57
a8 134 =206 19 =53
gs 123 -224 18 -33
Q0 112 =257 le -129
2l 103 =228 15 =110
92 94 -253 1la ~145
Total 51048 $=1708 5151 $=509

{1) Based on Dr. Shakow's optirum plan of adding 2~300 mw units.

{2) Negative values indicate PECO Plan is less costly.
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. Comparison of PECO Generation Plan Costs
Relative to Adding 300 MW Coal Units to
Maintain 14% Reserve (1) - PECO Cost Estimates
PECO Growth Forecasts

Differential Costs (2} of PECO Plan in Millions of 1979
Dollars Relative to the 300 MW Coal i
Unit Expansion Plan '

Capital ~ Fuel QQE_ Total '

lagl 0 0 (v} 0
82 0 Q 0 (o]
a3 0 o} 0 0
84 0 0 0 0
85 105 =216 23 . =88
86 96 -202 21 -85
87 88 =363 1g -256
88 80 , 279 17 -182
89 74 =289 1ls ~199
a0 67 =278 15 =196
9l 62 ~223 13 =148
92 57 -212 12 =143
Total $629 $-2062 $l3g §=1297

(1) Based on adding 300 mw coal units in 1987, 1988, 1990 and 1992.

(2) Megative values indicate PECO Plan is less costly.
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ADDITIONAL REBUTTAL TESTIMONY
QF
EMIL KASUM

Mr. Kasum, please describe the actions taken by Philadelphia

Electric Company in recent years with respect to its gener-
ating capacity reserve levels?

During the twentv vears preceding 1973, PECQ had an ap-
proximate annual compound growth rate of about 6%. In the
period 1966 to 1969, this growth rate increased to an average
annual rate of almeost 10.0%. If even the 6% growth rate

had continued to the present day, PECO's average annual peak
for 1979-1981 would have been 8670 mﬁ, or almost 1000 mw

in excess of its currently expected average capacity during
this period. Because of the 8 to 12 vear planning period
required for the construction of large base load generating
units, it is not surprising that pléns for capacity
additions and retirements developed at the time such

growth rétes were being experienced have produced generating
capacity reserves which exceed planning levels given the
experience of no demand growth during the period 1973 to

the present,

As explained more fully in Exhibit VSB-2, when demand
growth rates moderated beginning in the early 1970's, PECO
moved to reflect this change in its capacitv planning. No
additional generating plant was planned for construction

after the Croydon units in 1972,
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The Fulton plant, a large nuclear facility, was eliminated
from the Company's capacity plans and was not replaced.
Moreover, in recent years, as minimal demand growth has
continued, the Company has retired older generating units
where economic to de so. Such retirements have included
Barbadoes Nos. 3 & 4, Richmond 12 and Chester 5 & 6 as

soon as permitted by the Westinghouse contract (tetal 425 mw).

Periodically, the Company makes retirement studies to deter-

mine whether it would be economic to retire additional

facilities. These studies indicate that, at the present
time, additional retirements beyond those scheduled

would not be economically beneficial to either the customer
or the Company. I §hould also note, as testified to by

Mr. Paquette, that the Companv has sold the generation of

the Salem No. 2 unit,

Please discuss briefly the nature of the economic penalty
which can arise upon the retirement of generating plant
even though such plant may not ke needed for capacity
reasons?

Retirement of a generating unit results in several specific
cost increases which must be borne by ratepayers. First,
the kilowatt hours generated by the unit must be obtained
from some other generating unit. Where additional genera-
tion is not being installed, this will mean replacement by

more expensive dgeneraticn., Second, even though a
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generating unit may not actually be prodducing kilowatt-
hours, it may be reducing energy costs through the PIM
contractual split saving pricing mechanism to price pur-
chased energy. With the unit retired, a more expensive

unit must be employed in this pricing analysis, resulting

in greater costs to be borne by ratepayers. Finally,
generating facilities perform a local area reliability func-
tion, as well as a total electric system reliability function.
Additional transmission facilifies to a local area are

often required upon the retirement of generating plant in

a given location in order to aveoid possible interrupticns

of service due to transmission limitations and/or outages.
Where these costs exceed the savings which can be obtained
by a unit's retirement, clearly the retirement of the unit

benefits neither the Company nor the ratebayer.

Can you give us an indication of the nature of these costs?
Yes, I can. Referring to Richmond 9 and Southwark Units

1l & 2, whose eiimination from rate base is recommended:' by
Mr. Weiss, tﬁe retirement of these units would require
additional transmission reinforcements to assure local area
reliability in an amount greater than $16,000,000. South-
wark Units 1 & 2 oil-fired steam units generated 394,325
mwh in 1978 and 344,068 mwh in the first ten months of
1979. This energy would need to be generated from higher

cost sources should the units be retired. These additional
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costs would be passed on to ratepayers through PECO's
energy clause, Assuming that the cost increment would be
as little as $5/mwh, this additional energy cost for 1979
(10 months) would equal approximately $1.7 million. In
additicon, during the first ten months of 1979, Southwark

1l & 2 generation costs were used in computing split savings

energy purchases for a total of 608,595 mwh. If Southwark

- had not been available, combustion turbines would have

probably been used to compute PECO's avoided cost. South-
wark's generation cost is about $50/mwh compared to about
$72/mwh. Therefore, the cost of purchased energy could
increase $1l/mwh if the Southwark units were not avajilable.
PECO's cost of purchased energy would have increased by $6.7
million in the first ten months of 1972. 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 result of the-units' retirement.

bccordingly, that retirement would not be in the customers

interest. A similar analysis could be made for Richmond 9.

Mr. Kasum, please discuss whether it would be possible for
the Company to sell or lease any of its present generating
capacity to another utility.

Such 'sales, with the exception of Salem 2, have not been
possible in the past and are not an available option in the

foreseeable future. There is no market for generating
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capacity within PJM as can be seen from Table 1 of VSB-2.
Other PJM companies have higher than normal reserve genera-
ting capacity (i.e., with the exception of GPU). In fact,
the entire Eastern U.S. and éanada have more than enough
generating cagacity for the years 1980 and 188l. The
calculated average reserves for this two-year period by

reliability council are as follows:

MAAC (less PECO) 32.6%
NPCC 44.8%
ECAR 32.8%
SERC 26%

FPor these reasons, and hased upon our contacts with other
cempanies, I see no reasonable possibility that future
sales or leases of capacity can be made.

I should like to note that PJM considers reserve generating
capacity to have a value of $25.55 only where there ig a
market for such generating capacity. If there is no market,

there is no wvalue,

Even assumiﬁg it were economical, Mxr. Kasum, how much
generating capacitv could Philadelphia Electric Company
retire over the next two years without the imposition of a
capacity charge under the PJM agreement? |

Under the PJM Agreement, PE's generating capacity obligation
is determined three years into the future based upon the

Company's forecast peak load, historic forced outage rates
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. and other data. As a consequence, PE's capacity obligation

has been determined for the next two planning periods and

is shown in -the following takle:

Capacity
Planning Installed Capacity In Excess ¢
Year ‘ Capacity Obligation Obligation
. (MW)
1980-81 7689 7483 206
1981-82 7689 74746 : 213

" If the Company were to reduce its installed generating
capacity by more than 206 mw in 1980-81 or 213 mw in 1981-82,
then PECO would have to buy additional generating capacity
from the PJM companies at the contract rate of $25.55

to meet its forecast obligation. The Company's average
excess over the lB?Q—lQBi period is even less being 136 mw.
If ratemaking is to reflect the actual operating limitations
placed upon a utility, then clearly proposals that from ‘

500 to 850 mw of capacity should be eliminated from the

Companyv's rate base are unreasconable and must be rejected.

Q. If additional genefating uhits were to be retired early,
what units would the Company choose to retire?

A. We would retire combustion turbines which have had poor
operating records and are not needed for local reliability.
Two combustion turbines which we have considered for retire-
ment are Barbadoes 6‘& 7 (38 mw). These are cur oldest
combustion turbines. If those units were retired, annual cap-
ital costs would be reduced by about $5.00/kw, or a totél of

about $325,000 in revenues including c¢peration and maintenance
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expense, Additicnal combustion turbine capacity of approxi-
mately 200 mw would be retired at about the same revenue
savings per kw. This is not to say that there would not be
offsetting costs associated with those retirements. I should
add that emplovment of the PJM installed capacity charge, as
proposed by witnesses Boonin & Barrett, is unreasonable as this
charge reflects the cost of recentlv inztalled units vho,

because of lesser operating cost, would not be retired.

Mr. Kasum, do you have any comment upon witnesses Boonin
and Barrett's employment of a 20% generating reserve require-
ment?

Yes. These witnesses reject the Company's planning reserve
requirement of 25-29% because of their belief that the
one-day in ten-year loss-of-load probability criterion
provides too high a level of reliability. They further
believe it to be artifically inflated as the result of
high-forced outage rates and because it fails to consider
transmission and distributien outages. Mr. Boyer addresses
the question of the approoriate reliability standard.
Accordingly, I will address'only-the witnesses' latter two
reasons,

PECO's claimed reserve margins have not be inflated by high-
forced outage rates resulting from extended maintenance per-
iods on units not immediately required for system reliability
or economic generation. As the witnesses assert, certain

units, principally peaking units, are maintained only during
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normal working hours to reduce maintenance costs which must
De borne by ratepavers.

The level of required generating reserves is in part
dependent upon forced outage rates. However, the out-

age rates employed by PJM to calculate the required

reserve margin have been adjusted to eliminate the effects
of maintenance periods which have been extended for economic
reasons. When repairs to generating units are deferred to
- avoid overtime costs, the outage time in excess of the time
needed for expeditious repairs is excluded from PE's forced
outage rate used in determining future reserve margin re-
gulrements. In addition, an estimated one-£fifth across
the board reduction in the forced outage rates of marginal
and ﬁeaking units was used in the reliability calculations.
This results in a further 1% reduction in reserve reguirement.
The indicated reserve requirements tabulated in Appendix A
of Exhibit V5B-2 include these reductions.
I should also like-to note in response to these witnesses'
testimony, that the Company's forced outage rate has improved
in recent months. Twelve-mohth average forced outage rates

for PE and PJM as a whole over the past two-vear period

are stated below: PE PJM .
June 1978 22.2 17.2
June 1979 15.5 14.5
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I would also like to comment briefly on witness Barrett's
understanding of the basis of the 20%'s reserve margin
employed in the mid-1960's. Ms. Barrett's hypothesis is
that the 20% margin was that which would be reguired, bésed
upon the 1965 PJM system installed capacity, to provide a
reserve margin against loss of the Keystone or Conemaugh
plants due to transmission limitations. In the firs£ rlace,
the transmission line corridor referred to ky Ms. Barrett
includ@ed the normal redundant transmission line capacity
which standards.of that period required to assure system
reliability. Second, as the western units were only beginning
to be placed in service in the late 1960's, with Conemaugh
1 & 2 having service dates of May 1970 and May 1971, it
is doubtful that they were the focus of system reliability

in 1866.

Q. Please comment on the use of a fixed percentage generating

reserve margin as an appropriate reliability criterion.

A. PECO and the other members of PJM have not employed a fixed
percentage generating reserve.margin standard for planning
purposes for more than 15 vears. We plan gur svstem to have
enough generating capacity installed in order to meet the
reliability criterion of loss-of-load probability of one day
in ten years. As stated in the publication by the Congressional

. Research Service cited by these witnesses, "Are the Electric

Utilities Gold Plated": "The loss-of-lcocad probability approach

-
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is coming into wide usage and represents a significant
improvement in methodology for reliability calculations.”
As stated in the Report, the LOLP apprcach is greatly pre-

ferrad over a fixed percentage approach.

Please address the witnesses' criticism of the LOLP
criterion's failure to consider transmission and distri-
bution outages.

The LOLP method does not consider the quality of the trans-
mission and distribution systems. These systems, hoﬁever,
are designed separately to appropriate reliability levels.
Transmission outages are primarily caused bv the weather-
lightning or heavy snow and ice - not egquipment failure

due to the lack of maintenance. PE builds redundéncy into
the transmission system to handle up to two simultaneous
outages without cascading the system into a partial or total
shutdown. Having sufficient installed generating capacity
wisely located provides added assurance that a transmission
system built to meet the double contingency reliability

criterion will not cause major service interruptions.

Please comment on Mr. Weiss' calculation of a 49% actual

reserve nmargin for the Company during 1978 and his asser-
tion that the MAAC planning criterion is 22%.

Mr. Weiss' calculation of a 49% reserve capacity margin is
incorrect as shown on Exhibit VSB-2, p. 6. Mr. Weiss has

apparently employved incorrectly data contained in the

-10-
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Company's 1978 FERC Form l12. Mr. Weiss' calculation
as compared to the Company's actual 1978 reserve margin is

as follows:

Mr. Weiss " ‘Actual
Installed Capacity 7926 7727
Peak Load 5318 5667
Installed Reserve (mw) 2608 2060
Installed Reserve (%) 49 36

The installed capacity number of 7926 mw employed by
Mr. Weiss is the "manufacturer's maximum nameplate rating
of generators" as shown on page 4A of PERC Form 12.
Nameplate capacity is not available to the Company at the
time of its summer peak for two reasons: use within the
station of a portion of its output and producticn limitations
due to higher cooling water temperatures during the summer
and as the result of other equipment limitations not con-
sidered in nameplate ratings., Mr. Weiss has also under-
stated the Compané's 1978-peak locad. On an actual basis
this equalled 5667 mw's. Mr. Weiss employs the FERC Form
12 indicated 5318 mw generated on PE generators at the time
of the system peak. An additional 349 mw was required to
meet customer load at that time and was obtained through net
power imports from other companies. The correct reserve
margin, as shown in Exhibit VSB-2, is 36% for 1978.

Mr. Weiss asserts that the MAAC reserve margin planning

goal is 22%. This is also in error. As stated in "Reliability

-11~
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Principles and Standards for Planning Bulk Electric Supply
System of MAAC Group,” each MAAC company is required to
install sufficient generatiﬁg capacity "to ensure that in
each year for the MAAC svystem the probability of occurrence
of load exceeding the available generating capacity shall
not be greater, on the average, than one day in ten years."
As calculated in Exhibit VSB-2, the necessary reserve

margin is 25-29% in future vears.

Under cross-examination, Dr. Birx referred to the extent

of construction at Eddystone 3 & 4 at the time of the

Arab oil embargo in 1:973. Do vou have any comment?

At December 31, 1973, shortly following the Arab oil
embarge and at about the time oil prices first started to
rise, expenditures plus commitments at the Eddystone 3 & 4
facilities equalled $166 million. Commitments, which were
not recognized by Dr. Birx, represent the purchase of equip-
ment which the Company is obligated to ac¢cept and pay for
even should the unit be cancelled. Moreover, it must be
remembered that the significance of the Arab oil embargo
was neot immediately realized upon its occurrence. Time

was required to assess and measure through changing

patterns of customer electric usage, the effect of this
event. Total Eddystone 3 & 4 plant cost at completion was
$252 million. I think it is also pertinent to note that

the installation of oil burning facilities such as Eddystcne

in the early 1970's was necessitated for environmental reasons.

-12-
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1 657a
examination. _ |
2l
(PECO Statement -15-A, a document
3 entitled Additional Rebuttal Testimony
of Emil Kasum, was produced and marked
4 for identification.)
5' THE ADMINISTRATIVE LAW JUDGE: Mr. Sayre?
6

CROSS EXAMINATION
7] BY MR. SAYRE:
8 o Mr. Kasum, PECO's contractual PJM capacity

9 requirement 1s based in part on PECO's planned forecas£ peak,
10 | is that correct?

11 A Yes.

12 Q And 1s 1t also correct that PECO's forecast

13 | peak for the last few years hasbeen high compared to the

14 | actual peak?

15 A Yes.

6] Q@ Is 1t also correct that PECO's historic forced
17 outage-rate also centributes to the PIM contractual requiremeﬁt?
18 A Yes.. '

19 Q@ And that PECO's forced outage rate 1s higher
20} than the overall PJM forced outage rate?

21 ' A,  That I am not so sure of. There are times

22| when it is and times when 1t Isn't.

23 1 @ I gather right noﬁ it certalnly is, 1s 1t not?

24 A I am not that certaln of 1t, frankly.

25 Q@ Do you have any figures more recently than

MOHRBACH & MARSHAL, INC. - 3T N. LOCKWILLOW AVE,, - HARRISBUPRG, Ps, 37117
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way to put 1t, have contributed to forced outapge rates.

0 Getting back to PECO's PJM contractual
requirement, is 1t correct that PECO's contractual requirement
is also affected by what the other PJM utllities forecast
for thelr peaks?

A Yes.

Q Do fou know whether or not their forecasts
in the last few years have been high, low or right on?

A They have suffered the same problems that we
have, As have utllities all across the country.

Q That 1s they, too, have been forecasting higher
rafes than have occurred?’

A Right.

Q On page 7, you give a figure of 25 to 29

percent planning reserve requirement?

A We are still on the same - - the additional
testimony?
A} Yes.

‘A, Yes,

@ This is to maintain a loss of load probability
of one déy iIn ten years?

A" Right.

Q -Does the range of 4 percent mean that the
plans are that unspecific or is this a percentage that's

more specifie but increasing over the next few years?

————— ==y - - . EL Lk P VW - 2 ? s LDCYWILL AW v T - HERRITEVAN, 24 1M1 -
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Trial Staff Statement No. DLB-1
Witness: D. L. Birx

PENNSYLVANIA PUBLIC UTILITY COMMISSION
V.
PHILADELPHIA ELECTRIC COMPANY

Docket No. R-79060865

Direct Testimony
of
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claimed meésures of value and operating expenses?
These adjustments were derived from data provided by the respondent,
Appendix E. The change to a 40-year life span will result in an increase
to the 0.C. measure of value of $45,114 000 and a decrease in depreciation

expense of $5,432,000.

Do you believe that the customers of Philadelphia Electric Co. should be
charged for a reasonable amount of reserve capacity?
Yes, reserve capacity is necessary to provide for reliability of service

when units are down for either scheduled or forced outage.

How much reserve is nécessary to provide for such outages?

At the present time utilities have excellent statistical tools available
for determining the loss of lcad probability based on installed capacity
limitations. As shown in Schedule 5, a utility can determine from histor-
ical outage data and planned maintenance schedules a probability diseri-
bution of available capacity at any given time. In like manner a probabil-
ity distribution éf system load can be determined. The cross hatched_
overlapping area represents a finite probability, which is readily
calculated, for the capacity not being sufficient to meet the demand. The
larger this cross-hatched area, the greater is the probability of the
system capacity not being able to meet demand. Many utilities have
standardized on limiting this overlap so that loss of load probability

does not exceed 1 day in 10 years.

How can this cross-hatched area be controlled or managed?
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If one does not undertake to manage the load and capacity distributiens,
the only way to reduce ‘the overlapping area is to increase the separation
of the curves. This can only be accomplished by installing moré
capacity. This is the primary reason that we have witnessed claims on the
part of some utilities for increasingly larger reserve margins to maintain

the same loss of load probability.

What other factors affect the loss of load probability?
The primary factors influencing the loss of load probability are the size
of the installed units, the forced outage experience, and the peak load

probabilities.

Cap these factors be controlled?

Yes. A variety of load management techniques such as controlled water
heating, off-peak incentives, interruptible provisions and demand meteriag
are available which can be emploved in contreolling the shape of the load
probabiliry function. Also forced outage rates and durations could be
manaéed nuch more effectively than they are chrough betﬁer maintenance
procedures. Finally, the reliability could be imp?oved by installing

smaller plants.

Do vou feel that it is importantc tc employ chese alternate routes to
reliability at the present time?
I feel that we have already exceeded the limit so far as relying on reserve

capacity to solve our reliability problem. WNorth Carolina has recently
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determined(z)

that a 15% reserve capacity is adequate for their system.
New York State (3) has determined that a 20% reserve is adequace to

maintain a loss of load probability of 1 day in 10 years for their system.

We should be moving in a similar direction.

What is the present reserve margin for Philadelphia Electric Co.?
One may obtain different values for reserve margin depending upon how
orte calculates installed capacity. According to Company figures
(Exhibit VSB-2, Table I, p. 8) the present reserves For Philadelphia

Electric amount to 36%.

What do you feel is a proper reserve requirement for the Philadelphia
Electric System?
If all known load management techniques were employed, optimum mainten-
ance procedures instituted and detailed analysis performed to determine
optimum sizes for future capacity additions it should be possible to
achieve a significant decrease in reserve requirements while maintaining
the same reliability. To my knowledge, no studies have been performed by
Philadelphia Electric or any other utility in the state to examine these
areas.

In a recent Penelec rate case (R.I.D., 599), I asked Mr. E. ¥ewton, Jr.,
Vice President--Svstem Operations of a General Public Utilities Service
Corporation what factors were contributing to the need for higher reserve

requirements, and he lisced three (TR 336-342):

(2) "Analysis of Long Range Needs for Electric Generating Facilities in
Norch Carolina,"” 1978, State of North Carolina Utilities Commission,
Public Staff Report

(3) "Reliability Criteria--A Cost Benefitb Analysis,” August 1975, New
York State Public Service Commission.
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1.” ¥arrowing of the differential between summer and winter peaks.
2. Higher maintenance times that are being experienced.
3. Increased generating capacity of units currently being
installed.
As a means of countering the rise in reserve requirements, Mr, Newton
started, (TR 339):

"The only way it could be done would be by installing units con-
siderably smaller than we have, more reliable, and in so doing, this,
of course, sustaining the tremendously increased installed cost
that relates to the lower units, giving up the advantages of size
which we have achieved, giving up the efficiencies of scale.”

When asked where the increased cost of smalier units would be offset
by saving the additional cost of increased reserves, Mr. Newton replied,

"I really couldn't say where the cross-over point is, ". .
and he agreéed that a study to determine this cress—-over point

..." would be a very valuable thing."

S0, without the necessary analysis, it is impossible to predict how
larze a saving could be made in reserves without sacrificing reliability.
It should be pointed out, however, that the provision for 20% reserves
for $3 billion of plant in service amounts te $600,000,000. Just a 10%
reduction in the reserve requirement would amount to a saving of $60

million.

What does PJIM recommend as a reserve requirement?

The PJ! reserve requirement at the present time is 227%.

In the light of this would you recommend any adjustment to be made

to Philadelphia Electric Company's installed capacity?

Yes. Philadelphia Electric presently has reserves of 36 percent. The
difference between rthis and the PJM requirement of 227% amounts to

773 megawatts excess. Referring to Table I, VSB-2, p. 8, it will be
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noted that the Respondent has a number of retiréments and deratings
amounting to 185 MW planned for the near future, Giving a credit
for these brings the excess down to 588 MW. Rounding this off, I would

suggest the removal of 500 MW of plant in service.

Do you have any suggestion as to which equipment should be eliminated?
I originally felt that the leased CT's would be plant that could readily
be eliminated. Leasing arrangements are usually beneficial on two councs.
First of all, they free capital for other uses and secondly, when properly
formulated, they permit a high degree of flexibilirty.

As an example of the latter, the General Electric Space Division
at Valley Forge at.the peak of the space effort was noused in cne per-
manently owned building andnine leased buildings in a neighboring indus-
trial park. 1In 1967, a severe drop in the space effort required a
corresponding cut-back at G.E. Less than a year later, G.E. had rid
itself of all its leased buildings with the resulting saving of all the
expenses associated therewith.

Unfortunately, the lease that Philadelphia Electric has negotéated
does not afford this kind of flexibilicy. Philadelphia Electric is
locked into this lease for 25 years regardless of whether or not the

equipment is needed or useful.

In light of the above, what do vou suggest?
I feel that an adjustment should be made to rate base to account for
500 MW of excess capacity. The basis for the adjustment is explained

in Schedule 6.
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In éhis schedule, I have endeavored to derive a value for rate base
in $/MW for Philadelphia Electric's peaking capacity. It's really an
excess of peaking capacity that the company is saddled with (Sched. 7)
Even Eddystone 3 and 4, the cost of which equalled that of a base load
unic, is presently used only for peaking.

Using Eddystone 3 and 4, Muddy Run, and Croydon as typical of PECO's

peaking capacity we find the net 0.C. amount in rate base for these plants

is $344,497,000 which amounts to $169,487 per megawatt of installed
capacity. To remove 500 MW of excess at this deollar amount would require
an adjustment of 300 x $169,487 = $84,743,356. PRounding this figure, I
have made an adjustment to rate base of $85,000,000 in original cost and

pro~rated amounts in the trended Measures of Value as shown in Table A.

Have you read Mr. Bover's testimony as to how this excess capacity came
into being?

Yes. Mr. Boyer did an excellent job of presenting the difficulties in-
herent in forecasting. However, in the 60's, a period when load growth
was relatively stable, Philadelphia Electric had permitted their

reserves to drop to such a dangerously low level that this Commission

had to strongly urge®a prompt increase in installed capacity. Today,
with the situation reversed, there is still evidence of lack of response
to changing load growth conditions. Although there has been no growth

in peak lead for six years Philadelphia Electric has beén following an at-
titude of doing no more than maintaining a holding pattern until some day
in the future load hopefully will grow again to meet installed capacity.

Furthermore, Philadelphia Electric is in the embarassing position of
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having aﬁ over-abundance of oilffired capacity with heat rates so high
as to limit their usefulness severely. Even with all its excess of
capacity Philadelphia finds it more economical to purchase from PJM.
In a cypical off-peak period, company-data show 33% of the energy being
purchased ar a system load level of only 3000 MY,

Mr. Bover states that '"factors such as wars, rapid changes in conser-
vation and curtailment of usage, population migration, and recessions
are very powerful forces which are without control and impeossible to
forecast accurately." This may be true for utilicies, but all these
events plus more were found in all long range planning documents I
was familiar with in industry, and contingency plans were developed accor-
dingly. Planning in unregulated industry is very extensive and compre-
hensive because the future of your company and vour income depend wupon

it.

Have you examined the effect that your recommended reduction in capacity
would have on the projected future reserve capacity of Philadelphia
Electric?
First of all, it>would be Philadelphia Electric's decision as to whether
or not to retire plants because of excess capacity. My suggestion is to
remove the excess from rate base until such time as it could be justi-
fied as being used and useful. Depreciation expense would continue and
a return sufficient to cover the fixed capital obligations of the respon-
dent would be allowed.

If physical retirement of 500 MW actually occcurred, one would find

according to PECO's forecast (VSB-2, Table I, p. 8) that the reserves
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would hit a low point in 1984. In fact, if the load growth Mr. Boyer
is prediccring actvrally materialized, the reserves would be 9% with the re-

moval of the suggested 500 MW.

Could Philadelphia Electric tolerate such low reserves?

I would not recommend allowing the reserves to drop to this level. There
are at least two alternatives for achieving an adequate reserve level in
1984 even with a 500 MW reduction now.

1. It would be a very reasonable management goal to shave 9% off the
projected peak load for 1984. Such a goal is fully in accord with the
conservation measures being urged upon us and this one factor alone would
restore the reserves to 20%. Appendix F provides a good example of a con-
servation program which is working well in the Northwesct.

Z. Eliminate.the recent two-year delay announced for Limerick. Bring-
ing Limerick on line in the-1983-1985 period rather than in 1985-1987 would
raise the 1984 reserves to 25% even with the projected load growth and

save the customers the high cost of this delav.

Would you please explain the Salem Audit adjustment?

This adjustment was ordered by the Commission in R.I.D, 438 and disputed
by the Resﬁondent in this rate case. The Administrative Law Judge on
October 29, 1979 granted the motion to strike the Respondent's testimony
on this issue. The $10.5 M adjustment sustains the previous Commission

order.
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Summary of Testimony

Between 1979 and 1981, the Philadelphia Electric Company will
have an average installed generating capacity of 7701 MW (Stuaff Exhibit
DMB/EMB-1-A, Schedule 1). In that same period, the Company will have an
average peak load of 5850 MW (Stafl Exhibit HMB/EMB-1-A, Schedule 1}.
The average reserve of generating capacity within the PECO system will
be 1851 MW or 31.6% above peak demand. PECO is a member ¢f the PJM
Irterconnection and the benefits of intercounnection reduce the Company's
actual peak demand by 2.4% to 5709 MW (Staff Exhibit DMB/EMB-1-A,
Schedule 2) which is called the diversified peak. The average reserve
margin of generating capacity over the diversified peak 1s 35%.

{Staff Exhibit DMB/EMB-1-A, Schedule 2).

An acceptable level of reserve generating capacity for the
Company is 20% above the diversified peak or 6851 MW. The difference
between installed generating capacity and 6851 MW is 850 MW (Staff
Exhibit DMB/EMB-1-4a, Schedule 3) and is in excess of the needs of the
Company's ratepayers. Regardless of whether this capacity was prudent
when planned and installed, it is not necessary to the Company for the
three year period 1979-1981. 1If this capacity has a value, it is to the
other members of the PJM Interconnection or to other utilities. The
vzlue to be assigned to it is, therefore, $25.55 per KW, the average
cost of capacity as outlined in the PJM Agreement in Schedule 4.01
(Staff Exhibir DMB/EMB-1-A, Schedule 4).

We recommend that an upward adjustment to the Company's total
revenues be made to recognize that the value 6f PECO's excess capacicy
is to other utilities and not to the Company's ratepayers. It would be
imprudent for the Commission to establish rates which discourage a
company from minimizing the burden to ratepayers and the company associated
with ownership of capacity that is not needed to serve its ratepayers.
We therefore recommend that.an adjustment of $25.55 per KW (the PJM rate
for accounting for capacity obligations) be applled to the three year
average excess capacity of 850 MW,

The total 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 Taxl 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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Mr. Boonin would you please state your name and business address?
My name is David M. Boonin. My business address is the Pennsyl-
vania Public Utility Commission, P.0. Box 3263, Harvisburg, PA 17120.
By whom are you employed and in what capacity?

I am che Chief of the Ecomomics Division in the Bureau of Con-
servation, Economics and Energy Planning of the Pennsylvania Public
Utility Commission.

What is your educational and professional Eackground?

See Appendix A.

Ms. Barrett would you please state your name and business address?
My name is Eileen M. Barrett. My business address is the Pennsyl-
vania Public Utility Commission, P.O. Box 3265, Harrisburg, PA 17:20.
By whom are you employed and in what capacity?

I am an econemist in the Bureau of Conservation, Eccnomics and
Energy Planning of the Pennsylvania Public Utility Commission.

What is your educational and professional background?

See Appendix A.

What. is the purpose of your testimony?

The purpose of our testimony is threefold. First, we will identify
an amount of.installed generating capacity which is not necessary
for service to the Company's ratepayers. By the Company's own
admission, it presently has more generating capacity than needed
for adequate service to its ratepayers. {(Tr. 693) The amount of
excess capacity will be determined on the basis of the Company's

projected peak loads and a suitable reserve margin above peak

demand.
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Second, we will assign a dollar value to the .unnecessary capacity.
Regavrdless of wherher the capacity was prudent when planned and
installed, it is not needed by the Company to serve its customers

for the three year study period; therefore, this capacity must be

of benefit to ratepayers served by other utilities {(an example of rthe
benefit of PECO's excess capacity to other utilities occurred

during the 1978 UMW strike, when PECQO scld power to the coal de—
pendent utilities). The value that will be assigned to the capacity
will be a value that is officially recognized by the member coﬁ-
panies of the PJM Intercomnection. This value, expressed in dollarg
per KW of capacity, is a rate which provides the supplier of short-
term capacity in the PIM systém with a fair and equitable return on
investment and provides the prospective buyer of short-trerm capacity
with a reascnable alternative to new installations.

Finally, we will establish the raremaking premise that the fixed
costs of unnecessary generating capacity represent a burden to th=a
ratepayer and to the utility. It should be the objective of a
regulated utility such as PECO to minimize the burden associated
with unnecessary capacity by selling, leasing or retiring this
capacity, even if all the costs are not fully recovered. Apparentl&,
-tﬂe Company's present strategy is to retain all capacity ever
installed until it is eligible for retirement, (i.e. fully de-
pfeciated) hoping that demand will grow to meet the capacity in
plébe and make it needed. This year the Company has considered the
sale of unnecessary capacity (Salem 2), but not withouﬁ Commission's

staff prodding.
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If it is the Commission's desire to influence.the Company to minimize
costs, and we believe it is, an adjustment to rates is uecessary to
further induce the Company to minimize the burdens of capacity not
needed to serve its customers.. This adjustment is such an inducement.
How did you determine that there was an excess?

We examined the Company's projections of installed generating c¢apacity
and estimated peak load as listed in Table 1 (p. 8) of Exhibit V3531-2,
"Explanation of Load Forecasting and of Present and Future Generating
Reserve Capacity." For the three year period 1979-1981, we calculated
the average installed generating capacity and the average peak lcad
for the Company. (Staff Exhibit DMB/EMB-1-A, Schedule 1) The average
installed generating capacity is 7701 M. 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 is
the benefit from the diversity of PJM peak loads that the Company

will receive in the planning period 1981-82 by virtue cf its membership
in the PJM Interconnection. This lower number, 5709 MW, is called

the diversified planning peak. The 2.4% was calculated in the
following manner: The forecast peak lcad of the Company for the
summer of 198i is 6000 MW (Exhibit VSB-2, P. 8). The diversified
planning'peak for the Company for the periocd 1981-82, which en-
compasses the 1981 summer peak, is 5855 MW (IR-1, informal CEEP 3).
The difference is 2.4%. Diversified planning peaks and capacity
obligations are assiguecd to the PJM member s&stems by the PJM
Management Committee three years in advance of the actual obligation.
The planning period 1981-82 is the period farthest intc the future

-4 -



674a

for which assignments have been made. Assignments therefore were
based upon the Company's most recent estimates of future peak load.
A review of the past relarionships between the Company's forecast
peak and its diversified planning peak reveals that the historical
benefit of diversity has ranged from 3.4% to 4.4%. Information
obtained from exhibirs from the official record of the last rate

case, R.I.D. 438, (Rx-A-1 and PTX 64, p. 4) included the following

values:
Table 1
Planning Period 1976-77 1977-78 1979-80
PECO forecast peak 6430 MW 6820 Mw 6600 MW
PECQ diversified peak 6211 MW 6572 MW 6308 MW
Difference 3.4% 3.6% 4,427

We believe that a diversified planning peak that is 2.47, below
forecast peak load is a conservative estimate of the benefits of
diversicy for the period 1979-1881.
The difference between the average total installed capacity and the
average diversified peak is 1992 MW or a reserve margin of 35%. We
determined that a reserve margin of 20% above peak is adequate for
the Company's system, considering its membership in an interconnected
power pool; hence, only 6851 MW are needed to serve the PECO rate-
payers. The excess generating capacity is therefore 850 MW (Staff
Exhibit DMB/EMB-1-A, Schedule 3).

Q. Why did you use the projected 1979 peak load rather tham the actuai
peak load?

A. It should be noted that the 5850 MW average load figure for 1979-
Bl uses the'Company's 1979 load forecast for each of these three

-5
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years. The 1979 projected peak load was 5700 MW. However, the

peak that was actually realized was only 5641 MW. (Tr. 697)

If we had incorporated this number into our analysis it would have
reduced the average peak load to 3830 MW, which would have led to

an additional revenue increase of $511,000. We have, however,
chosen to remain with the projected figure in order to more closely
track the PJM capacity obligation calculation. - The use ¢f the
forecasted 1979 peak load further reinforces the conservative nature
of this proposed adjustment.

Why did you select a three year period for your analysis?

We selected a three year period because the PJM Agreement establishes
capacity obligations three yéars in advance of the peak of sach

system. The PJM member companies consider three years to be a

period long enough for a member company to make short-term adjust-

ments in its total installed capacity in order to meet its PJM
obligation. The three years we selected, 1979-8l, includes the
future test year of this rate case.

How did you determine what was an adequate reserve margin?

The issue of an adequate reserve margin in Pennsylvania was raised
in 1966, iﬁ response to the northeastern U.S5. blackout of 1965. 1In
a joint meeting of the public utility commissions of Pennsylvania,
Delaware, the District of Columbia, Maryland and New Jersey, the
decision was made to inform the member companies of the PJM Inter-
connection that immediate preparations should be made to increase
installed generating capacity until a reliable 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

-4 -
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telated to a loss of load probability of one day in ten years

but to the spatial distribution of the 1966 PJM generating system.
Approximately 20% of the generating capacity of the PJM system was
installed or under construction in western Pennsylvania, tied by a
single transmission line corridor to the electric loads in the
eastern portion of the PJM territory, It was the impact of the loss of
this generating capacity that prompted the regulatory commissions
within the PJM s;stem to recommend a 207 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 late 1960's, the 20% reserve margin and

the design parameters for a generating system of a loss of load

probability of ome day in ten years have been used as reliability

. guidelines., In 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 prebability of one day in ten yearsl_ In
récent rate cases, however, Pennsylvania electric utilities have
argued that the same loss of load probability now requires a reserve
margin greater than 20%. On page App-A5 of the Company's Exhibit VSB-2,
Mr. Bover states that a reserve margin of 25%-29% is necessary
for reliability of service, while 22% is required by PJM for accounting

purposes,

1  "Reliability Criteria - A Cost Benefit Analysis', New York
State Department of Public Service, 1975.

-7 -
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Many other utility compznies claim that, in order to maintain a
loss of load probability of one day in ten years, a res:rve margin
larger than 20% is needed to counter the adverse effects on system
reliability of higher forced outage rates and larger generating
stations. This claim has been disputed in two recent reports on
generation reliability prepared by the Congressional Research ‘

2

Service® and the North Carclina Utilities Commission3. Both re-

ports conclude that a standard percent reserve margin of 15Z-20%
would provide adequate and reliable service to utility customers.
The discrepancy between the claims of the utility companies and the
reports prepared by govermmental agencies can be attributed in. part
to the definition of the one day in ten years reliability criterion
and the manner in which reservé margins are calculated.

The reliability standard of a one day in the ten years loss of loud
probability (LOLP) has received much criricism for overstating the
true meaning of loss of load. A loss of lcad is defined as any
occurrence of any duration which results from the failure of the
operating generéting capacity to deliver power to all customers who
demand it. Regardless of whether this failure results in a voltage

reduction, a brownout, a public appeal to reduce air conditioning

2 M"Are the Electric Uctilities Gold Plated? A Persperctive on
Electric Utility Reliability", Congressiconal Research Ser-
vice, Library of Congress 1979.

3 "Analysis of Long Range Needs for Electric Generating Fa-
cilities in North Carolina", State of North Caroliana
Utilities Commission, 1978.

-8 -




678a

use, a shedding of load or a complete blackout, all results are
given equal weight and are equally guarded against. This LOLP
criterion is not defined as a 24 hr. blackout once every 10 years
but as the probability of any disruption once every 10 years. The
failure to recognize that not all losses of load have the same
impact on the customer leads to the conclusion that all 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
producéd any evidence to demonstrate that the economic and social
costs of any outage are greater than the costs of additional reserve
capacity.

Ohe of the most critical drawbacks of the LOLP criterion for es-
tablishing reliable service 1s that it calculates reliability
exclusively for the generating system, while ignoring the quality '
of the transmission and distribution systems. Yet, the cverwhelming
majority of outages experienced by any electric utility's customers
are related to the trgnsmission and distribution system. Under
cross—examination, Mr. Boyer reviewed PECO's record of disruptiouns
rélated to generation problems. The most recent disruption in the
PECO system which was the result of deficiencies in the PECO gener-
ation system occurred in 1970 (Tr. 701). Subsequent disruptions

in 1974 occurred as the PJM system attempted to respond to high

PIM forced outages and these disruptions were only voltage reductions.
The prolonged blackout of 1977 in New York City was attributed to
several factors including a vulnerable transmission line corridor,
improper maintenance of circult breakers, inadequate operator

-9 -
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training, improper load shedding ;echniques, and failure to auto-
macically operate combustion turbines. It was not the result of
insufficient generating capacity.

In short, the PJM member companies insist that higher reserve
margins and additional capacity are necessary to maintain a re-
liabilicy criterion that excludes consideration of the major
sources of outages - the transmission and distribution systems.

The ambitious capacity construction programs of the early 1970's
have left many companies with cash-flow problems in the late 1970's,
as a result of the general rate of inflation and extraordinmary con-
struction costs. A common method of improving cash flow is to cut
expenses. Maintenance expenées, parcicularly for transmission and
distribution, is usually one of the first accounts to be reduced.
The Philadelphia Electric Company is no exception. Thete is a
direct relationship between reduced transmission expenses and
higher cutage rates experienced by customers in the years following
maintenance cutbacks. Witnesses from this Commission's rates staff
are prepared to ﬁestify that PECO's proposed expenditures for the
maintenance of its transmission system are at léss than normal
historical ievels. As the PJM member companies complete new generating
stations in the future, which allegedly yield more reliability,
their customers may witness less reliability in the tramsmission
and distribution systems because of reduced spending in these

areas. The LOLP criterion alone will not therefore assure a utilicy

that it is delivering reliable service.

- 10 -
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The lLoss of load probability criterion of one day in ten years 1is
used to generate a system-wide reserve margin for the PJM systen,
for both planning and contractual purposes. Once the contractual
reserve mafgin is decided by the PJM Management Committee, the
" forecast obligation for each member company is determined by an
‘equation, as outlined in Company Exhibit VSB-2, Appendix E. A
critical variable in this equation is the forced outage rate of
each company. The forced outage rate of each company is 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 is demonstrated in Table 2 (IR-1,
Informal. CEEP 3). A valﬁe of zero would mean that the
Company's forced outage rate did not vary from the system averaga.
The fact is 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%.
Tabie 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  3.390
Under cross—examlination, 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 Eepaired 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 justify a still higher reserve margin, a self-perpetuating
circle of justification has been created. It is bad regula-

tion to condone such circular reasoning. The circle must be broken.
On p. APP-AS5 of Exhibit VSB-2, Mr. Boyer states fhat "the overall
trend of increasing required reserve levels indicated in the table
on page APP-A4 is due predomindtely to the system wide decrease in
unit availability." The mémber companies of the PJM system have
little incentive to be concerned about higher forced outage rates
because the PJM system had a comfortable reserve margin of 35% in
1979 (Exhibit VSB-2 p. 8).

Because the present definition of loss of load probability
peésimistically.describeé the impact of customer losses of leoad:
because this reliability criterionm fails to consider explicitly
transmission and distribution reliability; and becaus= artificially
high forced outage rates are being used to justify still higher
reserve margins, we reject the Company's claim that an adequate
reserve margin must exceed the éOZ goal which the Commission outlined
in 1966. We have used a 20% reserve margin of generating capacity
above peak demand in our adjustment as a conservative measure fo:-

PECO in the interconnected PJM system. Further improvements in

- 12 -
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reliability of service for the Company should come {rom improve-
ments in generation, transmission, and distribution maintenance.
How did you select the value to be assigned to the excess capacity?
The value we selected is taken from Schedule 4.01 of the PJM Agree-
ment entitled "Rates and Payments For Contract Capacity". (Staff
Exhibit DMB/EMB-1-4, Schedule 4). The rate of $25.55 per kilowatt
became effective on June 1, 1979, subject to approval by the
Federal Energy Regulatory Commission. fhis vate is applied to
companies which require planned purchases in order to meet their
PIM capacity obligation under Schedule 2.0l and allocated according
te Schedule 2.21 of the PJM Agreement. This provision allows-a PIM
member utility which anticipates that it will be unable to meet

its forecast obligation to the PJM system to purchase sufficient

. power from other PJM members rather than imstalling new capaclty to

meet its obligation.

. The purpose of accounting for and valuing capacity in excess or deficiency

of a contract obligation is to protect any utility from carrying
the reserves for the system without compensation. This is a
bookkeeping adjustment for PJM since the ownership of the capacity
doesn’t change. If, however, a company's capacity iu truly in
excess of the PIJM system's needs, no compensation is awarded. The
rate used in Schedule 4.0l 1s representative of the net annual
cost of combustion turbine generating capacity based om current
costs of installation in PJM member systems. The net cost is the

levelized ammual cost of plant investment less the benefit of

- 13 -
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economical energy generated by the plant, -because that benefit is
retained by the owner. The rate of $25.55 per kilowatt is thera-
fore the net annual cost of the least expensive type of generating
capacity in the PJM system. Its purpose is to ccordinate capacity
installations by giving the prospective buyer of capacity a reasom-
able, short-term alternative to a new installation, while giving to
the supplier a fair and equitable returnm on investment.

A higher rate, such as the average carrying charge of all insta’led
capacity or the carrying charges assoclated with the most recent
capacity put into service, could have been used for the adjustment.
The rate of $25.55/KW whicﬁ we chose assesses PECO with what we
believe to be the lowest réasonable cost-per KW of excess capacity -
capacity not needed to serve its customers.

What kind of adjustment for exXcess capacity do you recommend?

We recommend an upward adjustment to the total revenues of the com-
pany to recognize that if there is a value to this excess capacity,
it is to other utilities rather than to the Company's ratepayers.
The fixed costs of unnecessary generating caﬁacity represent a
burden to the ratepayers and toc the Company. It should bé the
objective of a regulated utility to minimize the burden associated
with unnecessary capacity by selling, leasing, or retiring such
capacity even if all the costs are not fully recovered; An analogy
may be drawn to a competitive business burdened with excessive

loventory or capital assets. The business minimizes its losses by
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obtaining whatever it can £or the inventory or capital assets that
would otherwise go unsold or be unused. PECO's present strategy
apparently is to retain all capacity ever installed, at the expanse
of the ratepayer, hoping that demand for power will grow to meet
the capacity in place. While we recognize that generating capacity
is constructed in Qiscrete units cf multiple megawatts rather than
by individual megawatts, the fact is that unnecessary capacity can
be leased or sold or retired by individuval megawatts.

We have identified an amount of excess capacity in megawatts rather
than identifying individual generating stations whose capacity is
excess because we. believe that the selection of plants to be sold,
leased, or retired should Se lefr to the Company. Such decisions
should be reviewed by the Commisslon to assure that they are ia

the public interest.

We assert that 850 MW of PEC0O's installed capacity is not necessary
for serving the Company's ratepayers. If it has a purpose and a
value, it is to other utilities and their customers. We have
therefore assigned a revenue level which is based upon a rate £ound
reasonable by PJM. This rate represents the least cost capacity

in the PJM system (i.e. combustion turbines) and therefore places
the most reasonable obligation on the Company if it is not able to
rid itself of the burden of the excess capacity.

By valuing the excess capacity at a rate which equéls the net
annual cost of combustion turbine generating capacity, we have

created an inducement for the Company to remove capaclty whose
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annual costs at least equal $25.55 per kilowatt. I1f the Company is
able to sell or lease capacity for a higher rate, clearly the
stockholders of the Company will benefit. If the capacity is sold

or leased for less than $25.55-per kilowatt, the loss will alsc
belong te the Company's stockholders but the burden is still lessened.
The Company has declined to make sufficient adjustments in its
installed capacity without Commission prodding.

I recommend an upward adjustment to total revenues of $21,717,500,
which is 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 in the PJM system should not preclude the Com-

mission from using rates wﬁich more directly reflect the costs of
capacity in individual utility 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 tather than the ratepayer is made responsibile for this
amount of costs associated with excess capacity. Using regulatory
accounting, the Company may reduce or eliminate its burden ‘of
excess capacity or even possibly profit by selling, leasing or
retiring these megawatts. These are the t&pe of cost minimizing

actions we hope to induce through this adjustment.
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APPENDIX A Statement of Educaticnal and Professional Backpground

Current Employment

Education

Previocus Employment

Eileen M. Barrett

Economist, Pennsylvania Public Utility Com~
mission, Bureau of Conservation, Economics,

and Energy Palnning, January 1978 to the
present. Continuing responsibility for

economic analysis of special topics in the
electric utility 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 envircnmental reasons and removal of all
nuclear stations for safety reasons. Special
advisor to Staff Counsel on environmental
impacts of high-voltage transmission lines.

M.A. Regional Science, 1974
University of Pennsylvania, Philadelphia, PA

B.A. Geography, minor in Economics, 1973
George Washington University, Washington, D.C.

Economist, Governor's Q0ffice of State Planning
and Development, Harrisburg, 1977-1978. Directed
and participated in projects relating to state
energy planning, state coal development, analysis
of National Energy Plan.

Planner, U.5. Department of the Interior, Rureau
of Outdoor Recreation, Philadelphia, 1974-1977.
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David M. Boonin is head of the ‘Economics Division within the Bureau of
Conservation, Economics and Energy Planning of the Pennsylvania Public
Urility Commission. Responsible for the management and administration
of the Division and superﬁises the activities of the Division's techni-
cal staff. Directs the establishment of project teams and designates
projecr managers. As the Division Chief, he determines priorities of
internally initiated projects and confers with Bureau Director and/or
the Chairman on the Division's goals, objectives and priorities. Coor-
dinates interdisciplinary analytical project teams, which address poli-
cy issues and perform research on energy and utility regulatory topics.
Also performs duties outlined in next section.

Previous Experience

~ Chief of the Energy Impact Analysis Section, Pa. PUC. Managed inter-
disciplinary projects concerning energy and fixed utilities, with the
objective of developing policy recommendations for the Commission's
approval. Serve as an in-house consultant to the Commission. Specif-
ic areas of study have included: developing policies to cope with
energy shortages and promote conservation; improving the envircnment
for cogeneration; defining capacity requirements; developinyg rate case
policies and recommendations; creating policies to induce the improve-
ment of electric wtilities' operating efficiencies; and studying inter-
state power supply agreements. Testify as expert witness in Commission
rate proceedings.

- Economie advisor teo the Chairman of the Pennsylvania Public Utility Com-
mission and to the other Commissioners. Analyzed problems und recom-—
mended policies concerning issues within the entire spectrum of economic,
financial, energy and fixed utility regulation under the Commission's
jurisdiction. Reviewed rate cases and recommended specific decisions
and policies including total revenue requirements, rate structures and
treatment of all related underlying considerations.

- Staff economist for the Government Division, U.S. Department of Commerce.
Revised data concerning state and local governments' contribution to the
Gross National Product. Researched and developed a method for lagging
tax activity indicators from the period in which the taxes were accru=d
to when the activity occurred. Also developed indices.

- Economist on the Nuclear Technical Staff, United Engineers and Comstruc-
tors. Analyzed issues relating to the licensing, design and safety of
nuclear power plants. Contributed economic, demographic, statistical
and engineering analyses to conceptual design reports, siting studies,
environmental impact statements and safety analysis reports. Researched
the economics of various modes of electric power generation, long run
¢nergy Supply and demand, and comparative energy input—output optiomns.
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Education

MA, Economics
Brown University, Providence, R.I.

BS, Economics
Wharton School, University of Pennsylvania, Philadelphia, Pa.

Certificates of Completion

Utility Rate Regulation, Michigan State University, East Lansing,
~ Michigan, 1978.

Regulation of Water Utilities, University of South Florida,
St. Petersburg, Florida, 1976.

Environmental Impact Statements, George Washington University,
Washington, D.C., 1974

Putlications and Presentations

Decommissioning, A State's Perspective, Decontamination and Decom-
missioning of Nuclear Facilities, American Nuclear Society,
September 1979.

Return on Effectiveness, ERRI Cogeneration Workshop, San Antonio,

Texas, April 1979.

Return on Effectiveness, Sizxth Energy Technology Conference,

Washington, D.C., February 1979.

Economics and the Public Interest, Ursinus Ecomomists' Club,

Collegeville, Pennsylvania, February 1978.

Surplemental Comments on Marginal Cost Pricing Theory, Co-author,

Louis J. Carter, National Gas Survey on Rate Design, Federal
Power Commission, 1977.

An Aircraft Accident Distribution Function, Transactions, American

Nuclear Society, Volume 18, June 1974.
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Summarvy
The folleowing zdjuscmencs to Raspondent's Cash Working Canital Re-

quirament (Exhibiz DPS-2, page C-23} of $52,27¢,000 are reccmmended:

Semi-Annual Interest Payments $27,071,000
Preferred Dividend Pavments ’ 3,121,000
Cash Required to Finance Q&M Expenses 25,368,000

Total Adjustments to Cash Working Capital §55, 360,000
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Trial Sevaff Statement YNo. GMM-1
Witness: QGeecrge ¥. Harzovet

State wour name and the name and addrass of vour emplover.
George T. Yarkovei. I am emploved by the Pennsvlvania Public Utility

Commission, P. 0., Box 3265, Harrisburg, Pennsvlvania 17120.

What is vour posicion with the Pennsvlvania Public Uéility Commission
and how long have you held this position?

I am an Analyst for the Energy Division - Electric Finance Section,
ABureau of Rates and I have held this position since QOctober 1977. Pricer
o that 1 was emploved as an Analyst for the Financia! Secrion - Bureau

of Ractes and Research from February 1976 to October 1977.

What is vour =ducational and professional background?

See Appendix A,

What is ihe pdurpose of vour tastimorny in this case?
My testimonv is intended to recommend the following necessary Jdownward ad-

justments to Respondent's Cash Working Capital Requiremenc (Exhibit DPS-2,

page C-25)
Semi-Annual Interest Payments $27,071,000
Preferrad Dividend Payments 3,121,000
Cash Requirement to Finance C&M Expenses 25,368,C00
Total Adiustments to Cash Working Capital $33,560,000

Please comment on vour reasons for disagreeing with the Company's method-

ology used to degsrmine the cash working capital requirement?

The purpose of a cash working capital allowance is to allow the equizy

holder a fair recurn on funds required 3y a vrilicy te conduct normal cpera-
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ticns and to cover anv gap betwean cash expenditures required for the pro-
duction and delivery of service and the collection of revenues associlated
with these services.

The rates paid by PECO customers include a revenue requirementc to
service debt and prelerred obligations. Thesa rates ares collacted on a
contiauous basis throughout the year. In the case of bonds, the interest
is paid semi-annually and preferred dividends are paid gquarterly. If
revenues collectad from customers but not vet paid ko bondholders and
preferred stockholdérs,are 1ot recognized as a source of working capital
contributed by the rate payer and correspondingly gffser against the
cash working capital requirement, the equity holders will earn on capical
not supplied by them and receive a supplemental return or windfall profirc.
PECO rescognizes this priacipal in its revenue-expense lag studv for tax
revenues raceived In advance of payment. Thers is ne valid basis for ig-
nering the same principal and application to funds ccllected £o service debt
and preferred instrumentcs.

I believe that an adjustment should be made on the basis that the
mid-point of semi-annual interest payments and quarterly preferred divi-
dend pavments are proper in determining the adjustment to cash working

capital requirement for debt service and preferred oblizations.

Have vou prepared an exhibit outlining khe Staff's position in regard to
your acjustments to the cash werking canital requirement for semi-annual
interest payments aand quarterly preferrad dividend pavments for the tesrt.
vear March 31, 19807

Yes, I have arcached Trial Staff Exhibir No.'s Gr-iA and 1B: Exhibit No.
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GFM-1A supporcts a downward adjus:meéc in cash working capital of $27,071,000
for semi-annual interast payments. GExnibit No. GFM-18 indicates a dewnward
adjustment of $3,121,000 for quarterly preferred dividend payments. The
rotal downward adjustment Eor debt service and praferred obligations is
530,122,000 and should be applied as a reductién to the Cash Working Capital

Requirement.

Please comment oun vour reasons for disagreeing with thé Company's treat-
ment of arriving at the Cash Requirement of $71,876,000 to finance Opera-
ticn and Maintenance Expenses (Exh. DPS-2, Page C-ZS);

The Companvy was selective in arriving at its -Average Lag in Receipt of
Revenues of 37 days. Respondent has used a combipation of a lag

methodology and a balance sheet approach to determine this requirement

In

0f 57 davs. PECO's claim is based on 15 davs from the mid-point of the
month, four days for bill preparaticn and 38 days for the time averaée
bill is outstanding (Exh. DPS-1, page C-25a).

Witness Rimmerman (TR-403) characterized the 38-day period for the
average time bill is outstanding as strictly a lag in receipt of payment.
Staff does not agres with this statement. The method of arriving at the
38-day period was the result of the sum of twelve monthly total accounts
receivable.balances divided by the sum of rwelve average daily revenue
balances for the twelve months ended “arch 31, 1979 (TR-373). Staff
characterizes this as a the balance sheet approach as this method
;tilizes rwelve "snapshot'' pictures of the Company's balances at the end

of each month of the test year.

I. believe that a Revenue Lag Day study should be made utilizing Tctal
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Electric Revenues Ior the zest period. The lLag cdav study should include

2 both Electric Revenuas by Rate Classes and Other Operating Revenves, in-

3 cluding late pavment penalties.

4 Q. Have you prepared a Revenue Lag Day Studv for the test period?

35 Al Yes, attached is Trizl Staff ETxhibitc GFM-1C (Three Sheects).

A Q. Do vou have any additional comments tc make on Trial Staff Exhibit GFM-iC?
7 A Yes. The source of Toctal Revenﬁe and resultant Revenues Dollar Days

s utilized was Exhibit DPS-1, Page A-3, which is the historic tsst year

9 ended March 31, 1979. 1 could not use the future test vear ravenues as the
10 Company informazion regarding a breakdown cf forfeited discounts for ;ha
11 future zsst vear was not available (TR-1, Q. and a. 13).
12 1, also could have assumed: the mid-poin: of zhe 34-calendar days
13 after due date whea a dglinquenﬁ account is referred to an outside collec-
14 tion agency or becomes delinquent (Focotnotes D, E. & F). T did not use
15 the mid-point of 54~calendar days or 27 davs in the incerest of conserva-
18 tism.

17 Q. How did you make vour revenue lag studv as cutlined on Trial Scafi Exhi-
18 bit GFM-1C?

19 A, First, I tock the electric revenues raceived bv each individual rate

20 class and mulriplied it by the lag davs indicéced and explained on

21 Footnotes A, 3 and C whizh resulzed in revenue dollar days for =zach

22 individual rats class. This rasulted in a2 Toral Bevenue oif $1,196,845,533

rn

23 and Revenue Dollar Days $49,094,381,519 for the tast pericd.
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Then the Other Operacing Revenues =xcluding léte pavment penalties
were lagged in the same manner to arrive aé chél Eleccric Operating
Revenues of 51,208,836,493 and Revenue Dollar Davs of $49,5436,279,319
which resulced in 41 davs zavenue lag beforz application cof Late Payment
Penalties, The 30 and 57-lag days used for Other Cnerating Revenue
items were conservatively estimaced in the absence of specific informa-
ticn.

The 95-lag davs used for late penalty pavments are explained in
Footnotes D, E and F. The principle involved te arvive at penalty revenue
dellars was to capitalize the associated penalties at an annual or
monthly interest rate to derive the revenues associared with ‘these
late penaltv pavments. This was then multiplied times the 95-lag davs
te arrive at the Revenue Dollar Davs of §5,014,763.000C associaced with
lacs panalicy paymgnts.

The overall result was $1,213,526,493 of Toral Revenue divided by
$54,471,0446,519 Revenue Dollar Davs which resulted in an overall 45
dollar days revenue lag.

The difference between the Company's Dollar Days Revenue Lag of 57
dayvs and S:aff'é 45 days results in an reduction of )12 dayvs to Respon-
dent's claim for cash required to finance O0&M expenses. This results in
a cash working capital requirement of $46,508,000 (22 days @ $2,114,000).

A $25,368,000 reduction (12 days x $2,114,000) to Respondent's cash

working capital claim of $71,876,000 to finance O&M expenses is recommended.
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Stacement ¥o. GiM-1
orge -, Harkovel

Educaticnal and Profaessional Zackzround

I graduated in Frebruary 19530 with a B.A. degree from Peansylvania
State University, majoriag in Comme=ce and Ficance. after graduationm, I
was emplovyed bv tha Blue Mountain Consolidated Water Co. of Nazareth, Pa.
(1950-1953). 1 was hired as an accountan:z, promoted to office manager
and ultimately to Maznager. Served as Manager for an 2ight-vear éeriod.
In léﬁih I was emploved by General Waterworks MManagement and Service Cor-
poraticn as Division Accountant of their Delawara Division. My duties in-
Eluded supervision of office personnel and Iormulation of office and ac-
counting orocedurss for seven operating u=tility companies in Delaware,,
Pennsvlvania and Maryland. I was transferred in June oI 1%408 o Pennsvi-
vania Utiliries Tavestment Corporacion as their Controllev and Assisiant
Secretary-Treasurer. My duties consisted of preparation of consolidated
financial repor=s, operating budgets, cash flow and other finmancial repor:s
for the parent and four operating steam heat utilities. I served in this
capacity until June of 1967 when [ entersd the public accounting pro-
fession. I remained in public accounting wntil February 1970. During
this time I was emplcved by the firms of Timpson, Boyle and Wolverton
of Qakland, California and J.  D. Yerger Company of Reading, Pennsylvani;.
In Februwary 1970, I was hired as Acc0unting Managar of the Birdsboro
Corperacion, Birdsboro, Pa. I became Treasurer of 3arbey Electronics of
Reading, Pennsylvania in April 1971 and servad in this capacicy uncil
Decemper 1973 when [ accepted the pesiticn of Controller with Herr &

Companv of Lancastzr, Pennsvlvania and remained in that capacity until
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Trial Scaff St
Witness: Geor

Appendix A

Educational and Professional Background (<ontinued)

o

h

College.

May 1975 when I became the accountant for the Reading Area Community

I served as their accountant until February 1976 when I joined

the sctaff of the Pennsyivania Public Uciliev Commission.
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Direct Testimony
of

George F. Markovei

Concerning:

Cash Working Capital
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Trial Scaff Exhibit GFM-1A

PHILADELPHIA ELECTRIGC COMPANY

Commission Staff Adjustment to Cash Working
Capital Requirement for Semi-Annual
Intarest Pavmenrs for Year Ended March 31, 1980

Ner Electric Planz--3/31/80

1879 Budget Capicalization
Ratio Long-Term Debt

Amount of Ner Zlectrie Plant Allocatad to
Long Term Debt (32,301,021,000 x 32.1%

Pro Forma Long Term Interest Chargas
Allocable zo Elegerric (Embedded Dekbt
Cost of 8.31% x 31,303,032,000 Electric
Plant)

Semi-Annual Interest Pavments $108,282,000
+ 2 pavments

Staff Assumes Mid-Point of Semi-Annual Long Term Debt
Payments of 354,141,000

Staff recommended adjustment to cash working capital
requirement for long term interest payments

$2,501,021,900

52.1%

$1,303,G32,000

$108,282,000

$54,141,000

527,071,000
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Trial Scafi Exhibir MNo. GFHM-1B
orge F. Markowvci.

i
Witness: Qe

PENMNSYLVANIA PUBLIC UTILITY COMMISSION
V.
PHILADELPHIA ELECTRIC COMPANY

Docket Mo, R-79060863

Exhibit to Accompany The
Direct Testimony

of

1
George 7. Markowvci

Concarning:

Cash Working Capital
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Trial Staff Exhibit GFM-1B

PHILADELPHIA ELECTRIC COMPANY

Commission Staff Adjustment to Cash Working
Capital Requirement for Preferred Dividend
Payments for Year Ended March 31, 1980

Exh. DPS-2
Page A-2 Net Electric Plant--3/31/80 $2,501,021,000
Attachment 1979 Budget Capitalization
II-A-1A Ratio Preferred Stock 12.8%
Amount of Net Electric Plant Financed by
Preferrved Stock (12.8% x $2,501,021,000) $320,130,688
Exh. DPS-2
Page B-20 Embedded Cost of Preferrtred Stock 7.80%

Amount of Preferred Stock Dividends Allocated
to Electric Plant (7.80% x $320,130,688) $24,970,1%4

Average Quarterly Dividend Payments Allocated
to Electric Plant ($24,970,194 + ﬁ 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 capital require-

ment for guarterly preferred dividend payments $3,121,000
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pay these rising costs and does s0? ZIs that not correct?
A That's correct, Mr. llall.
Q However, is it not .true, Mr. Markovel,
that the company is not compensated through 1lts rates,

for the increase 1n these costs?

»

P That 1s correct to the extent of not being
compensated due to regulatory lag.

4] Would it also be true to the extent that the
company had experienced an increase in its debt or preferred
costs, which increase had been since the time of the
company's last rate order, with no subsequent filing having
been made? Is that not correct? |

A That 1s substantially correct, Mr. Hall.

MR. HALL: That 1s all the questions that I hav
Your Honor.
THE ADMINISTRATIVE LAW JUDGE: Thank you.
Do any other parties have any questions of thils wltness?
- (No response)
MR, SAYRE: No redirect.
THE ADMINISTRATIVE LAW JUDGE: The wiltness 1s
excused.
MR. HALL: Your Honor, at thls time, we have
Mr. Carroll for additional cross examination as to his

rebuttal testimony. Mr. Carroll has been previously swormn.

€,

MOHRBACH & MARSHAL, INC. - 27 N. LOCKWILLOW AVE, - HARRISBURG. PA. 17112




703a

BEFORE THE

PENNSYLVANIA PUBLIC UTILITY COMMISSION

* k& d k% * k&

PENNSYLVANIA PUBLIC UTILITY COMMISSION
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PHILADELPHIA ELECTRIC COMFPANY

R.I.D. R-79060865

*h Kk, k& *k &

Direct Testimony of
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A.

Please state your name and business address.

My name is John K. Stutz. My business address is Energy Systems

Research Group, Inc. (ESRG), 120 Milk Street, Boston, MA 02109.

Please describe your background and qualifications.

I am currently a senior research scientist at Energy Systems Research

Group.

At ESRG I have specialized in the area of mathematical

modeling and its application to energy related problems. I have

had extensive experience in the areas of long range electric utility

load forecasting. I have testified on matters related to load

forecasting in the states of Massachusetts, Connecticut, New York,

Penhsylvan;a:and Michigan.

and qualifications is contained in the attached Vita, Exhibit

What is

the purpose of your testimony in this case?

I will address three areas in this portion of my testimony:

1.

I will present the results of an independent Base

Case long range load forecast for the Fhiladelphia
Electric Coﬁpany system (PECO) prepared by ESRG. The
Base Case modelling methodology, data sources, fore-
casting assumpticons, and detailed results are described
fully in’Exhibit (JS-4);

The ESRG Base Case results are compared to PECO's long
range lcocad forecast, points of contrast idéntified, and
a éfitique offered of aspects of the Company's forecast

submission;

A complete description of my background

{Js-1)
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3. I will present the results of a Conservation Policy
Forecast developed by ESRG. Again, aetailed explication
is summarized at the end of the testimony in Exhibit __ (JS-5).
Finally, in a supplementary submission, I will discuss the aspects
of the "essential human needs" question raised for consideration in

this case by Chairman Goode in a memorandum to Judge Shane dated

August 9, 1979,

Why are you presenting a "Conservation Policy scenario analysis"

in this case?

Currently, long range forecasts are prepared under "business-as-
usual" assumptions. This characterizes both the Company's forecast
and ESRG's Base Case forecast in this case. These assume only
evolutionary changes in the economics and regulatory environment.
Recent actions by the federal government and the state governments

in New York and California suggest that there can be discontinuous
sh%fts in regulatory policy--sﬁiftS,whiﬂh lead to a much more aggressive
promotien of conservation than would normally be expected. The
primary purpose of the Conservation scenario is to show the éotential
effects of such a shift in state policy upon the Base Case forecast
of local growth in the PECO service area prepared by ESRG. Since

the future direction of state policy is unknown at this time, the
results of the Conservation Policy scenario analysis form a useful
compliment to the Base Case forecast in describing the structure of

peak demand and energy consumption which PECO may experience in

the future.
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What are yvour major findings in this case?

Based upon the results of the long range Base Case load forecast
prepared by ESRG I find that the estimates of growth in energy
consumption and peak power developed in-house by PECO and contained
in Exhibit ___ (WCH-1) are substantially in excess of what is
likely to occur. A summary of the PECO and ESRG Base Case results
appears in Table 1 below. Through a point-by-point comparison of
the Company forecast with that prepared by ESRG, I find that the
general overestimate of future electric load and energy érowth

can for the most part be traced to the following primary sources:

[} Overestimates of likely residential customer growth,

e Inadequate treatment of certain residential end-uses,

] Overestimate of the addition ©f new loads in the
commercial sector,

e Failure to adequately account for changes in energy
intensgity and Se;f-generation within the industrial
sector.

Based upon the results of the Conservation Poliéy scenario
analysis in Exhibit __ (J8-5}, I find that if the State pursues
a policy of vigorous promotion of conservation, the future load
growth experienced by PECO may be substantially beloﬁ that shown

in the ESRG Base Case (see Table 1.1 of Exhibit (IJs-5)).
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TABLE 1
Comparison of Annual Base Case Growth Rates:
1977-1988
ESRG  PECO

Residential Energy(l) 1.6% 3.0%
Commercial Energy .5 3.?(2)
Industrial Energy 1.9 2,73
Total Energy(4) 1.4 2.9
Summer Peak 1.1 2.3

(1)

Corrected for billing adjustments and 1977 weather normalization,
and includes single point metered (SPM) apartments.

(2)Includes "Other Non~manufacturing“-and 90% small "C & I"

based on Exhibit {(WCH-1), Sec. 3.

(B)Includes manufacturing and 10% small "C & I."

(4)

Excludes Sales for Resale.

How are the results of the ESRG forecast related to the issues of
capacity planning énd utilization?

I share the view expressed by company witness Boyer that

"Generation planning begins with the forecast of future annual

sales and peak demand" (Exhibit ___ {VSB-2), p. 1). Given that

the forecast which I am sponsoring 1s significantly lower than

that proposed by the Company, I would expect that it would lead

to the nee& for substantially less additional capacity than currently
planned. However, the issues involved in generation planning

extend far beyond the area of load forecasting. For that reason I
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will simply point ocut that the forecast which I am sponsoring has
been used as one of the inputs for the analysis of the need for
and economics of generation planning and system reliability
presented by Dr. Don Shakow of cur firm. One may consult Dr.
Shakow's testimony to determine the impact of the ESRG forecast
in the area of generation planning. The BESRG forecast is also
relevant to certain of the financial issues in this case. Here
one may consult the testimony'of Mr. Robert Towers. Mr. Towers
has utilized the ESRG forecast as one of the inputs in the.

preparation of his testimony.

Before beginning your comparison of the ESRG and Company forecasts,
please explain the relationship between your subseguent testimony
and the information contained in Exhibit _ (Js-4).

Exhibit __ (JS-4) contains a complete description of the
assumptions, methodology, qnd resulﬁs of the ESRG forecast. It

is the primary source of information concerning my forecast.

Below I will present a general discussion of the ESRG forecast
with the aim of highlighting the points of difference between it
and that prepared by Ehe Company. For details concerning the
latter forecast, the reader may refer to Mr. Hoch's Exhibit -

(WCH-1).

Please begin your comparative analysis of the ESRG and PECO

forecasts by discussing the future number of residential customers.
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The two forecasts are similar in methodoleogy. Both first obtain
estimates of future population growth, convert this to growth in
the number of households (dwelling units), and then apportion
the growth among different types of housing units. For 1988, ESRG
forecasts 1.426 million households for the service area, while the
Company forecasts 1.475 million households. ESRG divides new
construction into 48% single family, 52% multifamily, while the
Company has the split at 55% single family and 45% multifamily.
There are three major components to the forecasts of residential
customer growfh prepared by ESRG and the Company: population
growth, trend in the number of persons per household, and split
between gingle family and multifamily dwellings. On each point,
PECO has taken a decidedly optimistic view. The PECO population
growth rate is compared to the forecasts of the Census or the
Pennsylvania Office of State Planning and Development in Exhibit
(Js-4), p. 66, and seen to be relatively high. However, this is
cffset by relétively high projections of the number of persons per
household, which tends to decrease customer growth but raises the
number of single family dwellings added. This latter point is
significant because of lower consumption of multifamily units.
Focusing on the single family/multifamily split for a moment, we
note that the Company stresses what customers may want, not what
they are likely to be able to afford. For example, the fact that
the price of single family housing is expected to run 2 to 4%
above inflétion is seen as part of the "compelling case” for home
ownership among young couples. (Exhibit _ (WCH-1, p. 48)}. Nowhere

in its discussion does PECQO mention that real household income
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has been stagnant since 1974, nor does it even suggest that
escalating real housing prices, together with high mortgage rates
and large down payments, may cut into the ability to afford "...
the best single investment available to a young family or anyone
else in this country." Based upon current and likely future economic
conditions I regard the ESRG forecast as optimistic concerﬁing bath
customer growth and addition of single family dwellings.

N
Please discuss the difference between the ESRG and Company
forecasts of residential consumption. |
In my previous answer, I explained the difference between the two
forécasts of the number of residential customers. Here I will
focus on the difference in per customer usage. 1In order to facilitate
the diséussion I have prepared Schedule A of Exhibit __ (Js-2).
This schedule shows the difference between PECO and ESRG forecast
1987 per customer usagde in four categories: refrigerators and
freezers, heating, miscellaneous, and the remaininé end-uses in
the ESRG forecast. I have arranged the data in £his way because
it highlights the major difference in per customer consumption
between the two forecasts. Notice that the first three categories
cover the bulk of the difference. The end-uses lumped in the fourth
category show small individual differences, the bulk of which

cancel when added.

Please explain the difference in refrigerator and freezer consumption.
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This is due to much greater saturation assumptions in the Company
forecast (unit usage is actually higher in the ESRG forecast]).
In the case of refrigerators, the base year (1977) saturation
(average number of units per household) for single family dwellings
is 1.2, while for multifamily dwellings it is 1.04. In both the
ESRG and Company forecésts, the number of persons per household
is falling and the share of multifamily dwellings is growing. It
seems obvious that both these trends would argue for smaller
saturation. In the ESRG forecast we have taken the very conserva-
tive assumption that the saturation of refrigerators in single
family and multifamily units will remain at their current levels.
This is also supported by the econometrically-based saturation
growth analysis referred to in Exhibit __ (JS-4), Sec. 8.1.2.
The Company simply'asserts , without explanation, that historic
refrigerator saturation growth to 1.3 by 1988 averaged over single
and multifamily units will continue. A similar set of comments
apply to freezers. 1In addition to the demographic and housing
type trends, the assumed penetration of larger refrigerators with
their own freezerAspace point to a moderation in saturation growth
for this appliance. Nevertheless, to be conservative I have
allowed some saturation growth per the analysis in Exhibit _ _ (JS-4)
of about 25% overall between 1977 and 1987. The Company forecasts
a 56% growth in freezer saturation growth between 1977 and 1987.
I find that, given the underlying demographic and housing construction
trends assumed by both ESRG and the Company, the refrigerator and
freezer saturation forecasts made by the Company are unrealistically

high.

_..8_
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Please discuss the difference in electric space heating and heating
auxiliary consumption.

Both forecasts assume rapid penetration of electric space heating
amcng new customers. Historic penetration rates have been dependent
on a complex mix of factors: construction practices, gas curtailment
pelicy, economic promotion, etc. From 1970 to 1973, penetrétion
rates in the PECO service area fluctuated, ranging from .13 to .34,
then increased rapidly to over .50 in the gas curtailment years of
1874 and 1975. Given the recent rebound of the gas market, bans

on new master-metered units, and the continuing economic inferiority
of direct electric heating, the shared penetration rate assumptionsl
of 30 to 70% over the forecast period (compare Exhibit __ (JS$-4),
p. 69, and Exhibit  (WCH-1), p. 170) may be sources of over-—
estimation in both forecasts. The main source of divergence between
the forecasts is traced to the differences of customer growth
forecasts discussed earlier. Since penetration multiplied by new
customers gives new electric space heated units, the resultant
forecasts are sensitive to household growth assumptions. The
difference in household forecasts accounts for over 70% of the

220 KWH/Year/Customer difference in Exhibit  (JS-2), Schedule A.
The remainder of the difference is a composite effect. We assume

a larger fraction of multi- to single family construction than

does the Company with concommitant lower usage per household.
Furthermore, based on our prototypical building shell analysis
(Exhibit _;_.(JS—4), Sec. 8.1.4 and Exhibit ___  (JS-5), Sec. 3.2,

we have included thermal integrity improvements in new electric

‘"space heat construction reducing electricity requirements from
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1 5 to 10 percent. For all of these reasons, but especially the

2 differences in demographic assumptions and the shared high penetra-

3 tion projections, the ESRG electric heat estimate is, in my judgement,
4 considerably more reliable.

5

6 Q. Please discuss the difference in miscellanedus consumption.

7 A. The Company miscellaneous forecast consists of three individually

g forecast components: dehumidifiers, supplementary heating, and
9 transportation (electric vehicles), as well as general increases
10 in the areas of cooking appliances, entertainment, and "personal
11 comfort" uses. I will show that, for each of the categories the
12 growth is highly speculative and where any applicable information
13 exists it tends to suggest decreased rather than increased growth.
14 I will deal with each end-use separately.
15 a Dehumidifiers. This is a curious case. The Company
16 provides specific reasons why the use of this appliance
17 | should decline, related to the operating characteristics
18 of central air-conditioning, and none whatever why it might
19 increase.  Yet saturation is assumed to increase from 15%
20 in 1979 to 19% in 1988. A decrease here would be at
21 least as plausible.
22 ° Supplementary Heat. Here only the base year saturation is
23 based upon hara data; usage 1s based upon an estimate of
24 wattage and hours of use. Saturation is forecast to increase
25 ffoﬁ .115 in 1977 to .195 in 1988 for rate R customers,
26 with slightly smaller increases overall. Unit usage is
27 expected to fall from 600 KWH to 575. ©No specific

- 10 -
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explanation of either change is given. In fact, the
pattern projected is extremely implausable. These units
are equivalent to baseboard electric units, and as such
are more expensive sources of heat than either the gas

or oil units. The only logical reascon for using them in

a pathrocom or bedroom, as PECO reports the majority are
used, 1s to save money by heating only a limited area. If
indeed this is the motive, then the use of such units for
1000 hours per year in both bedrooms and bathroomg as
assumed by the Company in its forecast seems unlikely.
Similarly, one might expect some decrease in the wattage
of the average size of the units in use. The Company in
making its forecast has assumed a large increase in the
saturations of such units, 70% increase between 1978 and
1988, but only a 4.2% reduction in consumption. I feel
this forecast to be extremely speculative, in view of the
absence of data, as well as optimistic in its effect.
Transportation (the "electric¢" car). This potential end-use
has yet to come on line. Looking back over previous
Company forecasts, we find that in 1976 it was expected

in 1978, in 1977 it had slipped to 1979 and now, in the
1978-88 forecast, it makes its first appearance in 1982.
In my view, this record is indicative of the actual state
of affairs with the electric car: outside of DOE sponsored
acqﬁisition programs, no one knows if, when, or what numbers
such vehicles will appear. Progress continues in such

areas as battery design, but even if all technical obstacles

- 11 -
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were overcome, there would still be the question of public
acceptance of an electric vehicle with limited range and
spead. In sum, I find its use extremely speculative.
Miscellaneous Cooking Appliances. Here we find mention

of the microwave range. Microwave ovens, a closely-related
appliance, have already been discussed in the section of

the forecast dealing with the electric range, Exhibit __
(WCH-1), p. 100. There it is assumed that a microwave

oven will consume 190 KWH per year while reducing range
consumption by 35%, or 245 KWH. This means in effect that
microwave ovens consume 78% of the energy that would have
been consumed by electric ranges to cock the eguivalent items.
This is simply false. In Exhibit __ (JS-2), Schedule B,

I have reproduced data showing the energy consumption in
cooking a variety of foods using different appliances.

As is clear from the data, microwave ovens use about 25%

of the energy of ranges, depending on the food. Just as

an illustration, let us accept the Company forecast assumption
of 43% saturation for electric ranges in 1887, If.gii PECO
customers. used microwave ranges, forecast energy consumption
would decrease. With respect to other cooking appliances,
they too, as indicated in the exhibit, exhibit analogous
"substitution" effects and will tend also to decrease overall
usage, an effect which increases with increasing electric
rénde saturation. In short, the likely effects of growing
use of miscellaneous cooking appliances is to decrease overall

use.,
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o Entertainment. Here, the Company discusses only variants
of the television. Currently, they forecast two
conventional televisions per customer in 1987. I find
no reason to assume that these "new" end-uses would not
simply supplant usage of one or more of the conventional
sets. With the use of solid-state equipment, I see no
reason to assume significant additional consumption for
these devices.

] "Personal Comfort and Convenience."_ Here the only new
load suggested by the Company is the home computer.

Beyond the level of the hand-held calculator now in common
use, I find this load extremely speculative. However,
if it were to come into common use, it would presumably
be a small solid-state unit with negligible usage. Any
other assumption would fly in the face of current develop-
ments in computer technoleogy.
Overall, the Company forecast usage in the miscellaneous category
grows from 610 KWH per customer in 1978 to 1016 in 1987, an annual
growth of 5.%% per year. As my discussion above has indicated,
such a forecast of miscellaneous usage in 1987 is simply far

beyond what one could reasonably expect.

Please summarize your findings concerning the Company's residential

forecast.
In most areas the Company residential forecast 1s reasonable.
Population and single family housing growth potential are somewhat

overstated. End-use consumption, due in part to the demographic

- 13 -
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assumptions, for refrigeration, space heating, and miscellaneous

consumption, is seriously overestimated. These problemmatic areas

lead to a general overstatement of probable residential load

growth over the forecast period.

Please begin your discussion of the ESRG and the Company commercial
forecasts.

The methods used by ESRG and the Company for its Base Case forecast
are similar in approach. Both consider three basic factors

as part of their forecasting methodology: changes in total
commercial square footage to which service is provided, changes

in the mix of end-uses serviced, and changes in the intensity of
usage. The major difference between the two forecasts is in the
degree of disaggregation. The ESRG forecast, as described in
Section 4 of Exhibit __  (JS-4), presents an extremely dis- .
aggregated approach to each of the three aspects of the forecast
mentioned above. The Company forecast, on the other hand, as

shown in Exhibit {WCW-1), is aggregate in approach.

Why does ESRG use such a disaggregated approach in forecasting
commercial energy consumption?

We at ESRG find that to produce an adequate, accurate forecast,
one must tie the forecasting methodology as closely as possible
to the actual energy consuming end-uses. In the residential
sector this leads to the end-use by end-use analysis both ESRG
and the Company employ. We have continued this pattern of end-

use analysis in our commercial forecast. For each of five building
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types we identify four separate end-uses. Each building type/
end-use combination is forecast separately. For each such
combination, the effects of growth in demand and changes in
intensity of use are modeled separately, and then combined to

provide the forecast for that combination. Based upon our

knowledge and experience in this area, we believe that our
forecasting approach represents the greatest degree of end-use
disaggregation which can be achieved given the current availability

of data in commercial sector consumption.

Does the Company provide a comparable analysig?

No, it does not. As shown in Exhibit __ (WCH-2), pp. 220 and 221,
with the exception of employment forecasts obtained from Wha;ton
Econometric Forecasting Associates, all of the data is in aggregate
form. Even the Wharton data is reduced to aggregate form before

it is utilized. 1In the first paragraph on page 221, we find two
key variables presented in an extremely aggregate form. These
variables are square feetlper commercial employee and electrical
consumption per square foot in new commercial buildings. This
second factor is in turn linked to other aggregate assumptions

concerning conservation and the addition of new types of loads.

How does the Company use of this aégregate data affect their
forecast?

as 1 will show through a detailed analysis of each of the two
items mentioned above, the Company's use of aggregate data
accounts for the bulk of the difference with the ESRG commercial

energy forecast.
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Please begin your discussion of the Company's use of its

' aggregate figure for square feet per commercial employee.

Wharton Econometric Forecasting Associates have supplied the
Company with estimates of employment growth for the years 1975
to 1987. This information is disaggregated by type of business.
From this information, PECO has derived an estimate of the
total commercial square footage added in the 1978/88 period.
This estimate was made by taking the total forecast employment
growth and, assuming that there will be 465 square feet per
employee, multiplying to obtain the square footage estimate.
The PECO estimate is 121 million square feet. This represents
a 22.3 percent increase over PECO's estimate of 1978 total
commercial square footage.

The use of single estimates of the square footage per
commercial employee represents a monumental simplification of
the actual state of affairs. 1In Table 4.3 of Exhibit __  (JS-4),
I show detailed information concerning the number of square feet
per employee. Because of the extreme variation shown in Table
4.3, the ESRG forecast of growth in commercial square foofage is
developed in the detail suggested by Table 4.3. The procedure
is discussed in Exhibit ___ (JS-4). 1In Exhibit _ (Js-2),
Schedule C, I have developed an estimate of 1985 commercial floor
space beginning with the disaggregated 1975 commercial floor space
as developed by ESRG (and consistent with PECO total existing
commercial floor space estimates) and applying the appropriate
growth rates from the data developed by Wharton Associates. This

computation makes exactly the same assumption of proportionality
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between growth in employment and square footage as was made

in the Company forecast, only the level of aggregation is
different. Despite this similarity in method, the growth shown
is strikingly different from that found by PECO. Instead of the
addition of 121 million square feet in the 1978/88 period we find

only 56 million in the 1975/85 period.

Can you explain how such a difference is possible?

Yes, a simple example will make it clear. Suppose cne had two
types of business, the first with 200 square feet per employee
and the second with 400. Then the average would be 300 square
feet per employee. Now suppose the first business added 15
employees and the second 5. Using the average, one would expect
300 x.(15 + 5) = 6000 sguare feet of additional floor space
corresponding to these 20 emplovees. In fact, what we would find
would be 200.x 15 + 4G0 x 5 = 3000 + 2000 = 5000, or 20% leés
than the use of an averagé figure for square feet per employee

would suggest.

Can you estimate the effect of an overestimate of coﬁmercial

square footage growth on the Company base forecast for the
commercial sector?

Yes, I can. Using the growth rate in square feet per year developed
in Schedule C of Exhibit __  (JS-2) and the 1975 ESRG estimate

of commercial floor space, I calculate that there would be 63
million square feet of commercial floor space added in the 1978/88

period. Following PECOQO's forecast procedure, I multiply by 34 KWH
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per square foot and deduct 20% for conservation to obtain an

additional 1850 million KWH of consumption in 1988. The cor-

responding figure in the PECO forecast is 3260 million KWH.

The substitution of the estimate of f£loor space growth made on
the basis of disaggregated input data thus reduces the Company's
forecast of commercial energy consumption in 1988 from 12,320

to 10,754. This accounts for over half of thé difference between

the Company and ESRG forecasts.

Is your use of ESRG data for 1975 commercial consumption consistent
with PECO's commercial forecast assumptions?

Yes, it is. PECO presents its forecast of floor space growth

from a base of 543 million square feet in 1978. Use of the above
procedure produces an estimate of 541 million square feet for

1978.

Please begin vour discussion of the use by the Company of an
aggregate figure for electrical consumption per square foot as

a basis for forecasting the consumption in new commercial-buildings.
It is simply not possible to reduce all of the information on

the intensity of commercial energy consumption to a single number
without collapsing a greét number of essential distinctions and
introducing the potential for substantial errors. In the ESRG
forecast, the corresponding information is developed separately

for each building and end-~use as shown in Table 8.12 of Exhibit
(Is-4). As explained in the text accompanying Table 8.12, the

data on intensity of consumption per square foot is based upon an
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updated version of the well-known information developed by

A. D. Little, Inc. in its analysis of the AéHRAE 90-75 building
standards. PECO has relied upon this A. D. Little analysis in
determining its commercial conservation effects. The use of a
gingle intensity figure is particularly troubling in light of
the data presented by the Company on the extent of variation

in the intensity of energy consumption in the commerical sector.
As shown in Exhibit __ (WCH-1), p. 210, among office buildings
aloné, the intensity of energy consumption differs by a factor
of more than two. In addition to the single intensity figure
itself, I have a great deal of difficulty with the Company's
separation of basic intensity from conservation and saturation
effects.

As I mentioned earlier, the gquestion of intensity of eneigy
consumption is interwoven with changes in the saturation of heating
and cocling loads and the application of conservation. All of
these factors are separated and treated as individual aggregate
effects by the Company when in fact they are each specific to
a particular building type/end-use combination and their results
are inextricably linked.

Faced with all of these methodological shortcomings, I am
forced to conclude that the treatment of the intensity of electric
consumption in the Company base forecast of commercial energy
consumption is so flawed that it places the adeguacy and accuracy

of the entire portion of the  forecast in gquestion.







