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INTRODUCTION

The development and commercialization of nuclear power
plants has been one of the more remarkable technological accom-
plishments of this century. Only eight years ago, the task of
reviewing our experience with nuclear power plants would have
been relatively simple since there were only eight units which
had operated for a significant period.

Over the past eight years, operational nuclear capacity in
the United States has grown at an average rate of approximately
50 percent per year compounded. Licensed operating annual
production capacity is currently in excess of 44,000 MWe,
equivalent to all the electric capacity in the U S in the



1937 fi]. Nuclear power plants provided approximately 10 per-
cent of total kilowatt-hours generated during 1976. It is
interesting to note that the oil-equivalent of all U S nuclear
power production in 1976 was approximately 14 billion gallons,
or about 13 percent of total U S oil imports in that year.

Despite its phenomenal rate of growth, the industry has
achieved an enviable safety record and has demonstrated its
environmental acceptability. The message should be clear that
the nuclear option has worked well in the United States despite
the criticisms and challenges which continue to be directed
toward it.

In my remarks today, I plan to review the growth of the
nuclear power industry in the United States as well as our
experience and our expectations.

GROWTH AND STATUS OF NUCLEAR POWER

The Light Water Reactor has been and continues to be the
preferred type of commercial nuclear power plant in the United
States. This preference originated in the early choice of the
Pressurized Water Reactor (PWR) for the naval reactor program.
Shippingport, a government-owned PWR and a direct offshoot of
the naval program, was the first nuclear unit to be used for
the production of electrical power. It went into operation in
1957 with a net capacity of 100 MWe. The Boiling Water Reactor
(BWR), which was developed simultaneously, was selected by the
Commonwealth Edison Company for the Dresden-1 plant» It re-
ceived the first commercial operating license in 1959, and went
on line in 1960 with a capacity of 200 MWe. Within a year, the
Yankee Rowe plant, a PWR, went into production with a capacity
of 185 MWe. Operating licenses were received by three addi-
tional units1) in 1962 bringing the total to three BWR's and
three PWR's. The experience gained from these early units
plus eight civilian nuclear power demonstration units2), since
permanently shut down, provided the incentive for utilities
and nuclear system suppliers to proceed with major programs
for the application of nuclear power plants.

1) Indian Point I (PWR), Big Rock Point (BWR) and Humbolt
Bay 3 (BWR).

2) Hallam (75 MWe), Piqua (11.4 MWe), CVTR (17 MWe),
BONUS (16.5 MWe), Pathfinder (58.5 MWe), Elk River
(22 MWe), FERMI I (60.9 Mwe), Peach Bottom I (40 MWe).



The remarkable growth in nuclear power capacity which
ensued is shown in Figure 1. From a level of eight plants in
1969, representing a capacity of approximately 2,000 MWe, an
eighteen-fold increase was achieved by the end of 1974 to 53
plants with a licensed capacity of 36,000 MWe. Nine addi-
tional units were granted operating licenses in 1975 and 1976
bringing the total to 62 plants with more than 44,000 MWe of
rated capacity.

Of the plants currently licensed, 36 units are Pressurized
Water Reactors, 25 are Boiling Water Reactors and one is a High
Temperature Gas Cooled Reactor. The first unit with a capacity
greater than 600 MWe went on-stream in 1969, and the first unit
with a capacity over 1,000 MWe began commercial operations in
1973. Forty-three of the 62 units have a net electrical
capacity rating greater than 600 MWe and 10 units have a
capacity in excess of 1,000 MWe.

It is important to note that 75 percent of the total
nuclear plant capacity is represented by plants licensed within
the last five years. The average nuclear megawatt in the
U S has been licensed to operate for approximately three years.
By any industrial standard, nuclear power is a relatively young
industry and this perspective is important in the evaluation of
our operating experience.

OPERATING EXPERIENCE

The performance of nuclear plants in the U S is a matter
of public record. The indices used most commonly to report
power plant performance are the Capacity Factor (CF), Plant
Availability (A), and Forced Outage Rate (FOR).

Capacity Factor (CF) is the ratio of the energy generated
during a period (month, year) to the energy a plant would have
produced if it had operated at its full capacity during the
entire period.

Plant Availability (A) is a measure of the fraction of
the time period that a unit was available for service regard-
less of demand upon it.

Forced Outage Rate (FOR) is a measure of the extent to
which a unit or component has to be shut down because of fail-
ure to perform. The number of hours the unit is forced out of
service is divided by the time in service plus the forced
outage time to give the FOR. Scheduled outages are excluded
from this index.



Utilities compile capacity factor data and availability
data which are reported to the Federal Power Commission.
Nuclear plant data are reported to the Nuclear Regulatory Com-
mission (NRC) as well. On a monthly basis, the NRC publishes
a detailed "Operating Unit Status Report" which includes find-
ings from all inspections, a list of all Abnormal Occurrence
Reports, NRC enforcement actions, shutdowns and power reduc-
tions in addition to the three aforementioned indices charac-
terizing plant performance.

Forced outage data are summarized and reported to the
Edison Electric Institute (EEI). These data identify the com-
ponent which caused the outage and its duration. EEI can run
computer analyses of capacity factor, availability and forced
outage data by plant, age, cause of failure and type of fuel,
and these analyses provide a basis upon which the industry can
diagnose generic problems for corrective action. While the
utility industry uses these indices to evaluate plant per-
formance, it should be noted that there is no single index of
reliability. The indices provide a means of comparing relative
performance of.a plant over a period of time or of comparing
plants with one another. At EEI, we consider Plant Avail-
ability as providing a meaningful indication of plant perfor-
mance. The Capacity Factor is often affected by circumstances
unrelated to the nuclear steam supply system. For example,
maintenance or repair of a transmission line may force an
otherwise available system to be shut down. There are
instances in which environmental and seasonal restrictions,
such as those related to the temperature of condenser cooling
water, that force reductions in energy output and hence in
the Capacity Factor.

Representative outage experience and partial power reduc-
tions experienced from the date of operation of the first
nuclear power plant through January 1, 1976 are illustrated
in Figure 2. The data presented are based on the experience
of 52 nuclear units with initial dates of commercial operation
ranging from July 4, 1960 for Dresden-1 to December 26, 1975
for Millstone Point 2. These represent industry "average"
values rather than those applicable to any specific unit.

The overall availability achieved has been 72.5 percent
with a capacity factor of 61 percent. It is worth noting that
of the 2 7.5 percent period of unavailability, less than 10
percent was due to equipment difficulties. Approximately
one-half of the unavailability (13.4 percent) was due to normal
refueling with the remainder accounted for by maintenance and
regulatory requirements. Refueling outage might be more
properly designated as "plant service" outage since a number



of maintenance activities are conducted during or as an exten-
sion to core refueling.

Partial power reductions account for a loss in capacity
of about 11.5 percent, with about one-third of this arising
from fuel defects and associated radioactivity limits. Another
one-third is due to nuclear regulatory issues and environmental
restrictions, particularly circulating water temperature
limits.

A cumulative lifetime availability factor comparison
between BWR's and PWR's is shown in Figure 3. It can be noted
that 50 percent of BWR's have had a cumulative lifetime avail-
ability of over 72 percent and that 50 percent of PWR's have
had a cumulative lifetime availability greater than 74 percent.
Figure 4 provides a comparison of cumulative lifetime capacity
factors indicating that 50 percent of BWR's have exceeded 54
percent capacity factor compared with 63 percent for PWR's.

The PWR point on the far right, off the curve, represents
the Palisades plant which has had lengthy shutdowns for repairs
and regulatory reviews. The BWR in this same region represents
Browns Ferry 1 which had a very low capacity factor for 1975
because of a major fire. The PWR shown as experiencing the
highest availability and capacity factor is the Connecticut
Yankee Plant which has achieved a cumulative lifetime avail-
ability factor of approximately 88 percent and a capacity
factor of about 77 percent. The BWR at the high availability
end of the curve is the Oyster Creek Plant which has performed
almost as well.

While the data shown in Figures 2, 3 and 4 present an
overview of commercial nuclear power performance during the
designated period, they cannot be regarded as an index of the
potential performance of nuclear power plants. These data in-
clude a mix of plants of various designs, capacity ratings,
and maturity. They include a number of units which have not
undergone first or second refuelings. Recent data show that
the average capacity factor for all nuclear plants at initial
commercial operation is 57 percent, but that this increases
over time, so that the average capacity factor for all plants
reaches 74 percent following their second refueling.

The Edison Electric Institute compiles information on the
availability of both fossil and nuclear plants which is pub-
lished annually in a report entitled "Report on Equipment
Availability for the Ten-Year Period." The most recent report
covers the period from 1966-1975. A summary of operating data,
including forced and scheduled outages for both fossil and
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nuclear units each year, is provided in the report. A com-
parison between nuclear and large fossil plants indicates
similar overall experience. Operating availability factors for
both large fossil and nuclear plants over this period averaged
slightly in excess of 74 percent. The capacity factor for
nuclear plants was 59.5 percent compared to 57.5 percent for
fossil plants.

An additional perspective on the performance of nuclear
plants is provided by the experience of the Commonwealth Edison
Company which in 1976 generated 40 percent of its electrical
output from nuclear installations totalling 13,188 MWe in rated
capacity. Nuclear generating capacity on the system of this
single company replaced the equivalent of 13.7 million tons of
coal or 43.8 million barrels of oil. Savings over use of low
sulfur coal and oil were nearly $200 million and $500 million
respectively. In these times of awareness of diminishing
fossil fuel resources and higher costs, these results consti-
tute a very meaningful measure of performance.

ENVIRONMENTAL IMPACTS

All nuclear power plant operating licenses that have been
issued since January 1972 include detailed environmental tech-
nical specifications. These specifications establish operating
limitations and procedures which encompass detailed environ-
mental monitoring programs, both radiological and non-
radiological, to verify the anticipated impact of the plant.
In April 1975, the Nuclear Regulatory Commission adopted
Appendix I to 10CFR Part 50 which provides numerical guides
for design objectives and limiting conditions to meet the
criterion "as low as reasonably achievable" for radioactive
material in nuclear power plant effluents.

Major modifications have been performed on both PWR and
BWR systems to meet the requirements of the Nuclear Regulatory
Commission as well as the Environmental Protection Agency.
Cooling towers, cooling lakes and diffusers have been installed
to control the thermal effects of cooling water. Systems have
been installed at a number of BWR plants to reduce radioactive
emissions to the aquatic environment by passing radioactive
liquid wastes through additional demineralizers. Off-gas
holdup systems have also been installed at both BWR and PWR
plants. Such a system, which is composed of many tons of
charcoal, reduces the concentration of radionuclides in the
off-gas system by holding up Xenon for approximately 15 days
and Krypton for about 20 hours, a significant increase in delay
time compared to the nominal 30 minutes to one hour without the
system. Cryogenic units have also been installed in PWR
systems to remove radioactive gases.



Data from the comprehensive environmental monitoring pro-
grams of all licensees are submitted to the Nuclear Regulatory
Commission on a semi-annual reporting basis. Results indicate
that the radiological impact on the environment from nuclear
power plant operation is small and often not distinguishable
from normal fluctuations in background levels. Noble fission
gases, which in some instances reached detectable levels, have
been effectivesly reduced to "as low as reasonably achievable"
levels by the off-gas system modifications mentioned above.

NUCLEAR POWER PLANT SAFEGUARDS

The subject of safeguards has received increasing con-
sideration in the licensing and operation of nuclear power
plants over the past five years. The principal objective of
the safeguards program as it applies to power plants is the
prevention of sabotage.

Installations and procedures prescribed by the Nuclear
Regulatory Commission have been made increasingly rigorous
since 1974, and additional requirements are anticipated in
1977. Details of actual systems and procedures in effect at
each nuclear plant are considered confidential information for
obvious reasons. Conceptually, the safeguards system involves
a series of barriers in the form of fences, locked doors and
personnel detectors in vital areas of the plant. Continuous
surveillance of the barriers is provided through direct obser-
vation and intrusion alarms. Access control is maintained
through positive personnel identification. The security
organization includes a specially trained and armed guard
force with arrangements and communications for obtaining the
assistance of local and regional police forces, if required.
Anticipated new regulations are expected to require greater
barrier control, more stringent scrutiny of personnel, and
rigid control over delivery of items to the plant site.

At the end of 1975, the capital cost of a security system
for a two-reactor station on a single site was approximately
$2.2 million. Annual costs of operation and maintenance were
estimated at $1 million.t2] Since this system was designed to
meet regulations in effect in 1974, additional requirements
and cost escalation would make the cost of a currently accept-
able security system considerably higher.

FUEL PERFORMANCE

With the increasing number of nuclear power plants coming
into operation each year and the periodic replacement of fuel
assemblies, extensive nuclear fuel performance data are being
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generated. In general, the record has been very good in main-
taining fuel integrity and achieving burnup objectives. Where
fuel integrity problems have been encountered, there has been
no adverse impact on public health or safety.

Fuel burnup levels as high as 36,000 MWD/MT are being
achieved in PWR plants and 25,000 MWD/MT in BWR units. No
significant increase is anticipated in these burnup levels
since the increased fuel costs associated with such improve-
ment outweigh the potential benefits. Attention is being
focused rather upon reducing the incidence of fuel failures
which, as mentioned earlier, has a direct influence upon plant
availability and capacity factors. While nuclear plants are
designed to operate with some failed fuel rods, a reductior in
fuel failures would reduce the radiation levels encountered
during refueling and maintenance operations, thereby effec-
tively decreasing plant outage durations. Even a modest
reduction in plant outage provides an important economic
dividend particularly in current high capacity plants.

The principal effort directed at improvement of fuel per-
formance is conducted by the fuel suppliers. The results of
their evaluation of performance data and improvements in their
fuel are generally treated as proprietary information. From
time to time, however, the Nuclear Regulatory Commission has
requested fuel performance data from both licensees and fuel
suppliers. A reportt^] published by the Commission on fuel
performance through 1974 provides information on the types of
fuel failures encountered as well as on remedial measures
taken.

Fuel problems identified as having the greatest impact
on plant performance have been due to:

(a) hydriding of Zircaloy cladding;
(b) fuel pellet - cladding interactions; and
(c) cladding collapse due to irradiation-induced

densification of the uranium oxide fuel.

Hydriding of Zircaloy cladding has been experienced in both PWR
and BWR plants and results from a localized attack on the clad-
ding by extraneous hydrogen. Measures taken to minimize such
failures include new low-moisture specifications for fuel,
drying of pellets prior to loading and use of hydrogen getters
in the fuel rods. In late 1969 and early 1970, Westinghouse
instituted more stringent specifications on moisture content
and quality control procedures based on results from the ex-
perimental Saxton reactor. Fuel manufactured thereafter has
shown a very low incidence of hydride failures.



Hydriding failures in BWRs were first experienced in the
early operation of the German KRB Reactor. Similar features
were encountered in the Big Rock Point Reactor. General Elec-
tric conducted an extensive development program which resulted
in changes in manufacturing and quality control procedures.
However, since many cores had been manufactured prior to these
changes, hydriding failures have continued to be statistically
significant. Evidence indicates that the changes have been
effective for later cores based on the limited data available
at this time.

Fuel pellet-cladding failures, which are associated pri-
marily with BWR cores, were identified as a failure mechanism
in 1971. The problem originates in strain imposed by the fuel
on the cladding adjacent to pellet cracks and at pellet inter-
faces due to differential thermal expansion and fuel swelling.
To remedy this situation, General Electric has modified the
fuel rod design from a 7x7 to an 8x8 array to reduce strain by
lowering the thermal output of the rods. Insufficient data
are available at this time to assess the effectiveness of the
design changes to date.

Cladding collapse results following axial and radial
shrinkage of fuel pellets during irradiation. The fuel rod
cladding creeps inward under hydrostatic pressure from the
coolant to occupy the gaps created by the pellet size reduc-
tion. This collapse phenomenon» is more pronounced in PWR than
in BWR plants. The initial higher pellet density of BWR fuel
reduces shrinkage, and the lower external system pressure and
lower cladding temperatures reduce the creep rate. The problem
appears to have been brought under control through changes in
design and fuel density requirements combined with internal
fuel rod pressurization.

URANIUM RESOURCES

The uranium resource outlook was examined in considerable
depth in a 1976 studyf4l sponsored by the Edison Electric
Institute, in which the Tennessee Valley Authority and the
American Public Power Association joined as co-sponsors. U S
utility requirements for U3O8/ which were less than 10,000 tons
in 1975, are projected to reach about 30,000 tons per year by
1985, and to increase to a level of 70,000 tons per year by
1990 without recycle.

Requirements over the next seven or eight years are more
or less established because they are determined by units
already in service, under construction or committed for con-
struction. The possibility of cancellations, deferrals and



slippage in construction schedules introduces some uncertainty
even during this period.

On the supply side, domestic output which was just under
12,000 tons U3O8 in 1975 is likely to be doubled by the early
1980's. While this involves primarily the exploitation of
existing reserves, there are some cases in which further devel-
opment of ore bodies will be required. Uranium supplies to
ü S utilities will be adequate into the early 1980's provided
that the domestic supply industry proceeds in timely fashion.

The expansion of output capability beyond the 24,000 ton
U3O3 level is dependent on the rate and character of new dis-
coveries and on the vigor with which they are exploited. Even
with moderate growth in nuclear power requirements, fulfilling
U S utility uranium requirements beyond the mid-19801s will
require the development of new reserves at an average rate of
60,000 tons Ü3Og per year in the next decade. This will call
for a two to three-fold increase in the current pace of explor-
ation.

A program known as the National uranium Resource Evalua-
tion (NURE) Program was initiated by ERDA in 1974 to provide
information concerning the uranium resource base of the United
States. The program, which is to be completed in 1981, in-
volves a methodical survey to identify potential resource
areas. Data from the survey program is available to private
industry for further definition and development of ore bodies.
The NURE Preliminary Report, issued in 1976, identifies 780,000
short tons U3O3 as reserves and an additional 1,060,000 short
tons of probable reserves at $30 per pound or less. Regarding
these data, the EEI report states that:

"The 'first approximation' domestic uranium estimates of
ERDA1s NURE program indicate a sufficient potential for further
discovery to support the conclusion, that, given the requisite
exploration and development effort, the domestic resource base
could support the lifetime uranium requirements of all reactors
presently committed plus those new reactors projected for
commitment through 1980 "

In a Statement on Nuclear Fuel Cycle Issues issued in
January 1977, EEI addressed the subject of uranium resources
and reiterated the fact that the lack of reprocessing and
uranium and plutonium recycle will increase uranium needs by
approximately 30 percent. The following recommendations were
made to cope with uranium supply needs:
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1. Continued development of a competitive U S uranium
industry should be fostered.

2. Utilities should assure themselves that an adequate
program is being carried forward on a continuing basis to
identify new uranium resources and to assure that there will
be adequate and timely investment to develop these resources.
Current and projected uranium prices would appear to provide
this assurance.

3. ERDA should continue and accelerate its National
Uranium Resources Evaluation Program. Government and industry
should, however, proceed with activities to utilize effectively
the known uranium resource base and not delay decisions until
the completion of the program.

4. Government should remove immediately all restrictions
on the enrichment of foreign uranium for domestic use.

5. Utilities, on their own initiative, should consider
providing incentives to the uraniun> mining industry to accel-
erate the exploration for and development of uranium resources.

The EEI Statement points out that with prudent and effi-
cient use, the uranium resources of the U S are sufficient to
satisfy its electric power needs for hundreds of years. This
assumes the development of the breeder reactor. The energy
potential of the existing residue left from uranium enrichment
operations, which can be utilized in the breeder, is equiva-
lent to the total U S domestic coal reserves.

SPENT FUEL STORAGE

Nuclear power plants currently in operation in the U S
were, for the most part, designed on the premise that spent
fuel would be placed in the storage pool of the plant for a
cooling period of approximately six months prior to being
transferred to the working inventory pool of a reprocessing
plant. With the current uncertainty surrounding reprocessing,
spent fuel will have to be stored for an unknown interim
period. License modifications have been received by a number
of utilities w lich permit an increase in existing storage pool
capacity by closer spacing of spent fuel assemblies. Current
designs permit increases in total storage capacity to a total
of two cores for BWR's and three cores for PWR's. In the case
of the BWR, this remesents capacity for eight normal annual
fuel discharges anc, for the PWR, it is equivalent to nine
normal annual fuel discharges.
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Current storage capacities range from one year to eleven
years at nuclear plant sites with a majority having a four to
seven year capacity- Cost estimates for expanding such storage
capacity range from under $1 million to $12.5 mill'on.

In its Statement on Nuclear Fuel Cycle Issues, EEI recom-
mended that utilities should continue to expand their on-site
storage facilities. In addition, we recommended that ERDA
prepare contingency plans to receive spent fuel for ultimate
resource recovery.

WASTE MANAGEMENT

Despite the fact that government and industry officials
in the U S are aware that the ultimate disposal of radioactive
waste presents no insurmountable technical problems, and that
several methods of waste solidification and storage are avail-
able, the lack of an ultimate decision moy be perceived by some
sectors of the public as an inability to solve the problem.
This misunderstanding regarding waste disposal constitutes a
serious deterrent to public acceptance of nuclear power which
must be rectified.

A Waste Management Program has been defined by ERDA to
demonstrate the technology of handling radioactive wastes and
to provide two federal repositories for high level waste by
1985. EEI has recommended that ERDA accelerate this schedule.
The present volume of high-level wastes from the national
weapons program far exceeds the cumulative waste expecteu
from all nuclear plants during this century. There is some
public concern regarding present practices for managing the
existing government waste. Early ERDA action to demonstrate
an effective waste management program is necessary, and is
relatively independent of policy conditions regarding the
future role of nuclear power. We have recommended, in addi-
tion, that the requisite regulatory criteria be established
by the Nuclear Regulatory Commission to provide assurance that
ERDA1s planning is consistent with ultimate regulatory require-
ments.

ECONOMICS

Nuclear plants will maintain thei/. competitive cost advan-
tage over fossil fired facilities into the indefinite future
despite the fact that during the next 10 years nuclear fuel
costs are projected to rise at a faster rate than fossil fuels.
Current and projected cost factors are shown in Table I.
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CURRENT (1976) COSTS

Data collected by an EEI survey in late 1976 indicated
that nuclear generating stations in the U S are now producing
power at an average busbar cost of approximately 14 mills per
Kwh. Based on the survey, fossil fuel burning plants located
in the same regions as the nuclear stations are experiencing
costs of about 24 mills per Kwh. Of these respective totals,
nuclear fuel costs account for 3.5 mills and fossil fuel costs
for 15 mills. Fixed charges for the two types of stations are
averaging about 9 mills per Kwh for nuclear and around 7.5
mills per Kwh for fossil. In both cases nonfuel operating
and maintenance expense per Kwh approximate 1.5 mills.

ESTIMATED (1985) COSTS

Busbar costs of plants scheduled for service in the mid-
19801 s will be noticeably higher than current costs for both
nuclear and fossil-generation. Estimates indicate nuclear
averaging approximately 37 mills per Kwh with costs for fossil
fueled plants expected to average from 45 to over 50 mills.
Inasmuch as new fossil fueled facilities will, in effect, be
only coal burning, the range of projected costs reflects the
type of technology expected to be employed to control SO2
emissions, with scrubber-equipped plants having the highest
busbar costs; plants relying on tall stacks have the lowest
busbar costs.

Assuming an annual capacity factor of 75 percent, fixed
costs per Kwh should average about 28 mills for nuclear and
18 to 21 mills for coal, with the upper end of the range being
the cost of plants with scrubbers. Fuel costs for new nuclear
stations in the mid-1980's are projected to average about
seven mills per Kwh while comparable costs for coal will be
22 to 25 mills depending on whether scrubbers are employed.
The higher fuel cost per Kwh results from the reduced effi-
ciency of coal fired stations using these devices. Nonfuel
operating and maintenance costs should average around 2.5 mills
per Kwh for nuclear plants and coal stations without scrubbers
while coal plants with scrubbers will have O&M costs on the
order of 5 mills per Kwh.

The busbar cost differential of 10 to 15 mills per Kwh
favoring nuclear in 1985 will translate into very large bene-
fits for electric utilities and their customers. For a typical
1,000 MWe generating unit operating at a 75 percent capacity
factor, the savings produced by the use of nuclear power will
range from $65 million to $100 million annually.
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CONCLUSION

Experience in the united States has demonstrated that the
nuclear option can and should play a key role, along with coal,
in meeting the energy requirements of the nation. It has pro-
vided an energy source under conditions of demonstrated safety,
reliability, environmental compatability, and economy. Not-
withstanding this favorable experience, the future growth and
optimum development of nuclear power is confronted by a number
of obstacles which are beyond the scope of my paper but which
are being addressed by other speakers at this Conference.
These issues must receive the prompt and careful attention
which can result in solutions permitting realization of the
full potential benefit of nuclear power.
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TABLE I

Cost Trends - Nuclear/Fossil

(Mills per Kwh)

Period

Current 1976(a)

Estimated 1985(b)

Busbar
Nuclear

14.0

37

Fossil

24.0

45-50+

Fixed
Nuclear Fossil

9.

28

.0 7.5

<c' 18-21(d)

Fuel
Nuclear Fossil

3.5 15.0

7.0 22-25

Nonfuel
O&M

Nuclear Fossil

1.5 1.5

2.5 2.5-5.0

Notes :

(a) EEI Survey - November 1976 for fuel and busbar costs. Fixed costs and nonfuel
O&M expense estimated.

(b) EEI Cost Comparison of Nuclear and Coal-Fired Plants, March 1976 plus diverse
sources.

(c) Based on capital cost of $l,080/Kw, a 17% annual fixed charge rate and a 75%
capacity factor.

(d) Based on capital costs of $695/Kw without scrubbers and $810/Kw with scrubbers,
a 17% annual fixed charge rate and a 75% capacity factor.



Figure I: U.S. WATER REACTORS
WITH OPERATING LICENSES
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Figure 2: SUMMARY OF PERFORMANCE
OF NUCLEAR PLANTS (52 Units 1960-1975)
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