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1ESTIMO)Y OF RAGHAW PRASAD

RELATI:.G TO CAPACITY FACTORS
(Cc:ntention 14)

Q. By whom are you employed and describe the work you perform?

A. I am an Economist with the Environmental Impact Studies Division

of the Argonne National Laboratory at Argonne, Illinois. My

responsibilities consist of financial evaluation, cost-benefit

analysis, and analysis of the demand for and supply of different

energy sources. A copy of my professional qualifications is

attached .

Q. Have you read Conten'. ion 14, as set for'.h by the Licensing Soard in

its Special Prehearing Conference Order of March 6., i979?

A. Yes. That cont mtion alleges that Applicants' cost-benefit balance

overstates the benefits +.o be derived from Susquehanna Steam Electric

Station, Units 1 and 2 (SSES) because Applicants used overoptimistic

capacity fact, ors.
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Q. Would you describe the scope of the subject matter addressed in your-

testimony?

A. I have been asked to evaluate the reasonableness of the capacity

factor used by Applicants to arrive at the projected benefits in

its cost-benefit analysis and to examine Applicants' methodology

for calculating benefits from the operation of SSES. The projected

capacity factor and the cost-benefit analysis considered by the staff

are set forth in Applicants' Environmental Report, Operating License

Stage, May, 1978 (ER-OL).

Q. What capacity factor was used by Applicants in its calculation of benefit?

A. Applicants assumed station operation at a 70% capacity factor at page 1.1-4

of the ER-OL.

Q. How reasonable is this assumed capacity factor?

In a study sponsored by the U.S. Nuclear Regulatory Comission, Esterling,IA.

analyzing the historical capacity factor of nuclear units, concluded that

capacity factors appear to be associated with a unit's age and type. From

the statistical analysis of data, he estimated the average capacity factor

of a 1100 MW Boiling Water Reactor (BWR) to be 65%. (Each unit of the

Susquehanna Steam Electric Station will have a rating of 1050 MW.)4 Simil-

arly, the " Licensed Operating Reactor Status Report" indicates that the

average capacity factor of all operating nuclear reactors in the United

States up to the end of January 1981 is 61.8%.2 From these studies it

appears that Applicants' projection of 70% as the SSES capacity factor

is on the high side.

-. .-. . - - . .



..

-3-

.

*

Q. How did Applicants estimate benefits in its cost-benefit analysis?

A. Applicants projected two major benefits - (1) the amount of electricity

produced and (2) thn cost savings resulting from the generation of

eleccricity from SSE3, Units 1 and 2 rather than the acquisition of

electricity from other sources such as Applicants' other generating

units and/or a power pool. In their ER-OL, Applicants project that

11.6 billion Kwh of electricity per year over the life of the plants

will !2 produced by Units 1 an.i 2, assuming that the plants operate

at a 70% capacity factor. Applicants assume that tre demand for

electricity on its system is enaffected by the issue of whether or

not that electricity is generated by SSES, Units 1 and 2 or other

generating units. Hence, in the absence of a generation contribution

from SSES to the Applicant's System, Applicants will have to satisfy

this unmet demand frcm other generating sources. These other sources

. may be higher in cost than electricity from SSES, Units 1 and 2. If,

for example, Applicants satisfy this demand from a coal fired unit, it

would incur fuel, operation and maintenance costs of 7-8 mills /Kwh higher

than these costs at SSES, Units 1 and 2.3 Applicants estimate an opera-

tional savings of about $35 to $40 million/ year per unit, if S5ES is

allowed to provide the replacement energy, assuming station operation

at 60% to 70% capacity.

Q. If you used the methodology used by Applicants in its Environmental

Report but applied a lower capacity factor, what effect would that

have on Applicants' cost-benefit analysis?

.
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A. If we assume a 60% capacity factor which is lower than that in'

previously referenced reports,I'2 the amount of electricity produced

and the operational savings per year per unit would be 5.0 billion Kwh

and $35.0 million, respectively.

Q. Does a capacity factor of 60% rather than the 70% figure used by

Applicants in its ER tilt the cost-benefit balance against operation

of the plant?

A. No. Applicants have reported the benefit from the operation of

Susquehanna units (in terms of cost savings) at both 60 and 70%

capacity factor. A change in the capacity factor of operation

leaves the capital cost and the environmental cost virtually un-

changed. There will only be a change in the amount of electricity

produced and the fuel, operation and maintenance cost. Applicants

will have to acquire more replacement electricity if the Susquehanna

units operate at 60% instead of 70% capacity factor. As the acquisi-

tion cost of replacement electricity is projected to be higher than

the cost of electricity produced from the Susquehanna units, the total
;

cost of electricity will rise, and hence the projected savings from the

j operations of Susquehanna units will decrease. A decrease in the opera-

tion of Susquehanna Units 1 from 70% to 60% of capacity will decrease

the savings from $40 to $35 million/ year and decrease the amount of

electricity produced from 5.8 to 5.0 billion Kwh per unit per year.

I conclude that at this lower capacity factor (60%), the benefits!

from operation of the Sysquehanna units outweigh the environmental cost.

Because a lower capacity factor simply reduces the savings, using

|
Applicants' ER-OL numbers, by $5 million/ year and the amount of

<
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' elect.!*.ity produced by .8 billion Kwh, the overall cost / benefit

balance still supports operation of the facility.

Q. Why is the Staff's estimate of savings from operation of SSES as

reported in the FES higher than that estimated by Applicants in

its ER-OL7

A. Since the preparation of ER-OL, Applicants' projected sources of

replacement electricity and the projected cost associated with it

has changed as shown in Table 7.1 of FES. The c.ost of acquiring

replacement electricity has fuefher increased because of rise in
|
; the price of fuel oil. In 1980, the fuel cost of gi.nerating

electricity from an oil-fired unit was 43.1 mills /Kwh. This figure ;

is higher than that shown in Table ,.1 because that projection was

made in 1978 and does not reflect price increases due to events in

the mideast during 1979. The fuel, operation and maintenance cost
i

of acquiring replacement electricity is projected to cost about

19-20 mills /Kwh (as compared to 7-8 mills /Kwh in ER-OL report)

higher than the fuel, operation aci maintenance cost of electricity

generated from the Susquehanna units. Based on this differential

cost, the savings (and hente the benefit) from the operation of

the Susquehanna units are projected to be $112 million/ year / unit.

At a capacity factor of 60%, this savings is approximately 320%

higher than what was reported by Applicants in the ER-OL.
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References used to respond to Contention 14
,

1. Easterling, Robert C., " Statistical Analysis of Power Plant Capacity
,

Factors Through 1979," Sandia National . Laboratories, Albuquerque, New

Mexico, prepared for U.S. Nuclear Regulatory Commission, NUREG/CR-1881,

SAND 81-0018, Manuscript, December,1980.

2. " Licensed Operating Reactor Status Report," U.S. Nuclear Regulatory

Commission, NUREG/0020, Vol. 5, No. 2. February,1981.

3. " Environmental Report Operating License Stage," Susquehanna Steam Electric

Station Units 1 and 2, Vol. 2, May,1978.

4. " Final Environmental Statement Relating to the Operation of the Susquehanna

Steam Electric Station Units 1 and 2," NUREG-0564 June 1981, at p.1-1.
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PROFESSIONAL QUALIFICATIONS.

Raghaw Prasad
,

Argonne National Laboratory

I am an Economist with the Environmental Impact Studies Division of the
Argonne National Laboratory at Argonne Illinois. My responsibilities consist
of financial evaluation, cost-benefit analysis, analyzing the demand and supply
of different energy resources, and transport network analysis, as part of the
preparation of environmental impact statements. I joined the Division in May,
1979, and since have participated in the preparation of about half a dozen
s ta tements.

I have a Bachelor of Science degree (1961) in Electrical Engineering from
Ranchi University, India, a Master of Business Administration degree (1973), a
Master of Arts (1977) in Economics, and a Ph.D. Candidacy in Economics from
Temple University, Philadelphia. My dissertation topic is " Evaluation of Time-
of-day and Lifeline Rate Structures and Estimation of Electricity Demand". I
have completed all requirements of a Ph.D. degree.

From 1961 to 1970, I worked as an operations research analy,t. My respon-
sibilities involved production scheduling, inventory control, cash management,
and capital budgeting.

From 1971 to 1973, I was a consultant at a community mental health center,
Albert Einstein Hospital, Philadelphia. I directed a program which utilized
Eastern philosophy, yoga, and meditation to help individual's and family's
mental and physical problems.

|
From 1973 to 1974, I was a senior systems analyst with Combustion Fngineering

' Refractory Division at Valley Forge, Pennsylvania. I developed and managed a
M mgement Information System, and Business Planning Model.

l From 1974 to 1977, I worked as a senicr systems planner with Sperry Univac,
l Blue Bell, Pennsylvania. As a part of my resp)nsibilities I designed and devel-

oped a financial and accounting inventory control system to handle the flow of
computer parts to and from their subsidiaries located throughout the world.

From 1977 to 1978, I a t employed as a senior economist with General Public
Utilities, New Jersey. My responiibilities included development of residential
and industrial electricity demani models, regional econc,mic impact analyses and
electricity demand forecast.

Since joining Argonne, I have performed a number of cost-benefit analysis,
financial evaluations, and energy supply and demand analyses to be incorporated
into the environmental impact statements. I developed a production and financial
model for estimating the natural gas production and financial viability of U.S.
Lake Erie Gas Development Program. The results of the mohl were utilizcd in
the preparation of draft environental impact statement of U.S. Lake Eric Natural*

Gas Development Program. I was asked to defend the production and financial data
before a public hearing at Buffalo, New York.

I also developed a levelized cost model for comparing per unit cost of.

generation of electricity using different primary energy fuels. The results
were utilized for the Pebble Springs project. I also developed a model to

.
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evaluate the need for the Pond Hill Reservoir to supply the consumptive needs
.

of Susquehanna Steam Electric Station during periods of low river flow.

As a part of my responsibility in the preparation of the Northeast Regional
EIS, I provided the coal supply / demand scenario to evaluate the impact of incre-
nental c..al demand resulting from conversion of power plants from oil to coal.
Presently, I am involved in developing a Nori.heast Regional Transportation Model.

I am a member of the American Economic Association.
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