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Availability Notice

Avallability of Reference Materials Cited in NRC Publications

Most documents cited in NRC publications will be available from one of the foliowing
sources:

1. The NRC Public Document Room, 2120 L Street, NW, Lower Level, Washington,
DC 20555

2. The Superintenident of Documents, U.§. Government Printing Office. ¥.0O. Box
37082, Washington, DC 20013-7082

3. The National Technical iInformation Service, Springfield, VA 22161

Although the listing that follows represents the majority of documents cited in NKRC
publications, it is not intended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC
Public Document Room include NRC correspondence and internal NRC memoranda:
NRC Office of Inspection and Enforcement bulletins. circulars, information notices,
inspection and investigation notices: Licensee Event Reports: vendor reports and cor-
respondence; Commission papers. and applicant and licensee dacuments and
correspondence.

The following documents in the NUREG series are available for purchase from the GPO
Sales Program: formal NRC staff and contractor reports, NRC-sponsored conference
proceedings, and NRC booklets and brochures. Also available are Regulatory Guides,
NRC regulations in the Code of Federal Regulations, and Nuclear Regu'atory Coummis-
sion Issuances,

Documents available from the National Technical Information Service include NUREG
series reports and technical reports prepared by other federal agencies and reports
prepared by the Atomic Energy Commission, forerunner agency to the Nuclear Regu-
latory Commission.

Documents available from public and special technical libraries include all open litera-
ture itemns, such as books, journal and periodical articies, and transactiors. Federal
Register notices, federal and state legislation, and congressional reports can usually
be obtained from these libraries.

Documents such as thes2s, dissertations, foreign reports and transiztions, anc non-
NRC conference proceedings are available for purchase from the organiza.on
sponsoring the publication cited.

Single coples of NRC draft reports are available free, to the extent of supply, upon
written request to the Office of Administration, Distribution and Mail Services Section,
U.S. Nuclear Regulatory Commission, Washington, DC 20565,

Copies of industry codes and standards used In a substantive manner in the NRC regu-
latory process are maintained at the NRC Library, 7820 Norfolk Avenue, Bethesda,
Maryland, and are available there for reference use by the public. Codes and stan-
dards are usually copy-righted and may be purchased from the originatirg organization
or, if they are American National Standards, from the A~..i.can National Standarde
Institute, 1430 Broadway, New York, NY 10018.
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Editor's Note

The scope and presentation of dala
were changed in Volume 4, and
readers should be alert to these
changes. Comments and/or
responses, especially where these
changes can e improved, are

welcomed. Comments should be

directed to Karen Qlive, M/S 10204,

Division of Budget and Analysis,

Office of the Controlier, Washington,

D.C. 20555 (301) 4928153
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For More Information...

The U.S. Nuclear Regulatory
Commission (NRC) offers a variety of
programs to make agency, licensee,
and nuclear industry information
available to the public. The agency
maintains a Public Document Room in
Washington, D.C., that provides public
arcess to documents pertaining to the
licensing and regulation of nuclear
facilities and materials and related
agency information. The NRC has also
established Local Public Document
Rooms (LPDRs) near the site of each
comrnercial nuclear power reactor,
low-level waste repository, the
proposed high-level waste repository,
and certain fuel cycle facilties. The
LPDR collections consist of all publicly
available documents about the facility,
including hearing transcripts, safety
evaluation reports, environmental
impact statements, and inspection and
licensee event reports. Power reactor
LPDRs also maintain a microfiche file of

all documents made publicly available
by the NRC since 1981, in addition to
those about the nearby nuclear facility.

The agency makes the majority of its
regularory and technical publications
available for sale at both the
Government Printing Office and the
National Technical Information
Service. Copies of agency
publications are also routinely sent
to U.S. Depository Libraries through-
out the United States and the
Commonwealth of Puerto Rico

To learn more about these and other
sources of public information about
agency activities, send for a free copy
of the booklet, “Citizen's Guide to
LI.S. Nuclear Regulatory Commission
Information” (NUREG/BR-0010,

Rev. 1), at the following address:

U.S. Nuclear Regulatory Commission
ATTN: Distribution and Mail Services
Washington, ".C. 20555
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Principles of Good Regulation

The NRC adheres to the foilowing
Principles of Good Regulation:

¢ Independence—Nothing but the
highest possible standards of
ethical performance and
professionalism should influence
regulation. However,
independence does not imply
isolation. All available facts and
opinions must b& sought openly
from licensees and other interested
members of the public. The many
and possibly conflicting public
interests involved must be
considered. Final decisions must
be based on objective, unbiased
assessments of all information, and
must be documented with reasons
explicitly stated.

¢ Openness-—Nuclear regulation is
the public's business, and it must
be transacted publicly and
candidly. The public must be
informed about and have the
opportunity to participate in the
regulatory processes as required
by law. Open channels of
communication must be
maintained with Congress, other
government agencies, licensees,
and the public, as well as with the
international nuclear community.

« Efficiency—"“e American
taxpayer, the rate-paying
consumer, and licensees are all
entitled to the best possible
management and administration of
regulatory activities. The highest
technical and managerial
cempetence is required, and must

NRC AS A REGULATORY AGENCY

be a constant agency goal. NRC
must establish means {0 evaluate
and continually upgrade its
iegulatory capabilities. Regulatory
activities should be consistent with
the degree of risk reduction they
achieve. Where several effective
alternatives are available, the
option which minimizes the use of
resources <hould be acopted.
Regulatory decisions should be
made without undue delay.

Clarity—Reguiations should be
coherent, logical, and practical.
There should be a clear nexus
between regulations and agency
goals and objectives whether
explicitly or implicitly stated.
Agency positions should be readily
understood and easily applied.

Reliability--Regulations should be
based on the best available
knowledge from research and
operational experience. Systoms
interactions, technological
uncertainties, and the diversity of
licensees and regulatory activities
must all be takern into account so
that risks are maintained at an
acceptably low level. Once
established, reguiation should be
perceived to be reliable and not
unjustifiably in a state of transition,
Regulatory actioris should always
be fully consistent with written
regulations and should be
promptly, fairly, and decisively
administered so as to lend stability
to the nuclear operational and
planning processes.
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Major Activities

The NRC fulfills its responsibilities
through a system of licensing and
regulatory activities that include:

¢ Licensing the construction and
operation of nuclear reactors and
other nuclear facilities, such as
nuciear fuel cycle facilities and
nonpower test and research
react( =,

e Licensing the possession, use,
processing, handling, and export
of nuclear material.

e Licensing the siting, design,
construction, operation, and
closure of low-level rudioactive
waste disposal sites under NRC
jurisdiction and the construction,
operation, and closure of the
geologic repository for high-level
radioactive waste.

¢ Licensing the operators of nuclear
power and nonpower test and
research reactors.

¢ Inspecting licens - racilities and
activities.

¢ Conducting the principal U.S.
Government research program on
light-water reactcr safety.

» Conducting research to provide
independent expertise and

information for making timely
regulatory judgments and for
anticipating problems of potential
safety significance.

Developing and implementing rules
and regulations that govern
licensed nuclear activities.

Investigating nuciear incidents and
allegations concerning any matter
regulated by the NRC.

Enforcing NRC regulations and the
conditions of NRC licenses.

Conducting public hearings on
matters of nuciear and radiological
safety, environmental corcern,
common defense and security, and
antitrust matters.

Developing etfective wrking
relationships with the States
regarding reactor operations and
the regulation of nuciear material.

Maintaining the NAC incident
Response Program, including the
NRC Operetions Center.

« Collecting, analyzing, and

disseminating information about
the cperation.'l safety of
commercial nuc'ear power reactors
and certain nonreactor activities.

NUCLEAR REGULATORY COMMISSION



NRC AS A REGULATORY AGENCY

Organizations and Functions

The NRC is headed by five
Commissioners appointed by the
President and confirmed by the
Senate for 5-year terms. One of them
is designated by the President to be
the Chairman, serving as the principal
executive officer and official
spokesperson of the Commission.
The staff, headed by the Executive
Director for Operations, carries out
the policies and decisions made by
the Commission. The NRC's
principal offices are:

¢ Nuclear Reactor
Regulation-—Directs all licensing
and inspection activities associated
with the design, construction, and
operation of nuclear power reactors
and nonpower reactors.

« Nuclear Regulatory
Research—Provides independe
expertise and information for
makinyg timely regulatory
judgments, anticipating problems
of potential safety significance, and
resolving safety issues and
developing technical regulations
and standarc .

¢ Nuclear Material Safety and
Safeguards—Directs all licensing
and inspection activities associated
with nuclear fuel cycle facilities,
uses of nuclear ma‘erial, transport
of nuclear material, safeguarding of
nuclear material at nuclear facilities

and in transit, management and
disposal of low-level and high-
level radioacuve nuclear waste,
and decontamination and
decommissioning of facilities and
sites.

+ Analysis and Evaluation of
Operational Data—Collects,
analyzes, ans’ “isseminates
information about the operational
safety of commercial nuclear power
reactors and certain nonreactor
activities, and manages the NRC's
Incident Response Program and
the NRC's Technical Training
Center.

« Regional Offices—Conduct
inspection, enforcement, licensing,
and emergency response
programs that the headquarters
offices originate.

¢ Inspector General—Provides the
Commission with an independent
review and apprais2' of NRC
programs and operations to ensure
their effectiveness, efficiency, a~d
integrity.

Refer to the “Nuclear Regulatory

Commigsion 1990 Annual Report”

(NUREG - 1145) for additional

information regarding NRC offices

and their functions.

Figure 1 is an org- nization chart of

the NRC.
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Figure 1. U.S. Nuclear ! «gulator; Commission (NRC)
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NRC AS A REGULATORY AGENCY
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NRC Locations

Headqguarters:

Greater Washington, D.C., Area
(301) 492~ 7000

The NRC is in the process of
consolidating its headquarters
staff in Rockville, Maryland. The
consoligdation 1s expected to be
completzd in 1994

Operations Center:

Bethesda, Maryland

(301) 951 -0550

The NRC maintains an Operations
Center that provides a focal point for
NRC communications with its
licensees, State agencies, and other
Federal agencies concerning
operating events in the commercial
nuclear sector. The Operaticns Center
is staffed 24 hours a day by NRC
operations officers

Regional O¥ices:

The NRC has five regional offices
located throughout the
United States (see Figure 2)

Region |
King of Prussia, Pennsylvania
(215) 337-5000

Region Il
Atlanta, Georgia
(404) 3314503

Region Il
Glen Ellyn, lilinois

(708) 790~ 5500

RP‘Q’C)*” I\
Arlington, Texas
(817) 860-8100

Region V
Walnut Creek, Caliornia
(510) 8975-0200

Resident Sites:

#* ieast two NRC resident
inspectors who report to the
appropriate regional office are
iocated at each nuciear power
reactor site. Refer to Figure 16

fur a map of the U.S. commercial

nuclear power reactor sites

Technical Training Center:

Chattanooga, Tennessee

(615) 855-0500

Uranium Recovery Field Office:

Golden, Colorado

MM ey
\ 2] -
3 V) &9
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NRC AS A REGULATORY AGENCY

’ Figure 2 NRC Reginns

REGION V _ REGION i 3
- REGION IV i S REGION | i/

ey VT ME

—

@ Regional Ctfice

® Technical Training Center

4 Uranium Recovery Fieid Office
W Headnuaners

. Note: Alaska and Hawaii are included ‘n Region V
Source: Nuclear Regulatory Commission
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NRC Fiscal Year 1992 Resources

The Energy and Water Development
Appropriations Act (Public Law

102-~104) appropriated $512.5 million

to the NRC for Fiscal Year (FY) 1892,

The NRC's FY 1992 personnel ceiling
is 3,335 full-time equivalent (FTE) staff.

The NRC allocates funds a:id staff to

the following programs (see Figures 3

and 4):

o Reactor Safety and Safeguards
Regulation (RSSR)

e Nuclear Safety Research (NSR)

e Nuciear Material and Low-Level!
Waste Safety and Safeguards

o Special and Independent Reviews,
Investigations, and Enforcement
(SIRIE)

e Nuclear Safety Management and
Support (NSMS)

o Inspector General (IG)

These programs fall into three
categories — reactor-related,
nonreactor-related, and executive
management and support.

In 1980 constant dollars, the NRC's
FY 1992 budget has decreased
approximately 23 percent (see Table 1
and Figure 5).

Requlation (NMLLWSSR
POTRSOn RaLLESN The NRC personnel ceiling has
* High-Level Nuclear Waste incieased approximatly 9 percent
Regulation (HLNWR) since 1980 (see Table 2 and Figure §).
Public Law 101-508, the Omnibus NRC was requirad to collect
Budget Reconciliation Act of 1990, approximately $445 million through

requires the NRC to recover 100

percent of its budget authority, less
appropriations from the Nuclear Waste

Fund, for FYs 19911805 by assessing

fees to its licensees. In FY 1391, the
Class of Licensee

Operating Power Reactor
Fuel Facility

Uranium Recovery Facility
Transportation Approval
Materials User

these fees (see Figure 7). In FY 1992,
the NRC is required to collect
approximately $493 million. The fees
assessed to the major classes of NRC
licensees in FY 1991 were:

Range of Annuai Fees

$2,903,000 to $£3,132,000
$683,500 10 $§1,643,500
$67,100 to $100,100
$1,800 to $29,100

$290 to $10,800

The NRC s enforcement program
seeks 1o protect the public health and
safety by ensuring compliance with
requirements and correction ¢f
violations and deterrence of future
violations. More si~ ificant violations
result in civil penat.es. In FY 1991,
approximately $3 million in civil

penalties was paid. These civil
penalties are deposited in the U.S.
Treasury and .o not used by the
NRC. Refer ) v “Nuclear
Regulatory (" om ission 1990 Annual
Report” (NL.<%% - 1145) for additional
information regarding the
enforcement program.

10
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NRC AS A REGULATORY AGENCY

Figure 3.  Distribution of NRC FY 1992 Budget Authority
(Dollars in Millions)

REACTOR

{$325.8)
63%

EXECUTIVE
MANAGEMENT
7 AND SUPPORT
{$100.9)
20°"c
DOLLARS BY CATEGORY
IG
/,/""/ {$3.7) pprossieciiulieie sty
ol 1% | Total Authority
) $512.5 Million
/ M\\‘ SEEE
/ Aﬂ"\i \\
SIRIE
s ($ 32 . 8)

6%

$114) T HLNWR

($19)
4%

TS NMLLWSSR
($39)

DOLLARS BY PROGRAM 8%

Note: Percentages are rounded to the nearest whc'e number.
Source: Nuclear Regulatory Commission
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Figure 4. Distribution of NRC FY 1992 Staff

CXECUTIVE
MANAGEMENT
AND SUPPORT _
(701) ™
21% N NONREACTOR
/,/“"‘ % o VO (576)
il i 1%

P P
/ \ / \\
\1/ \

REACTOR

(2,056 ('f;,’ SIRIE
: (254)

. 1% . HLNWR

(79)

?°/o

v r————— i y p
/V‘sa i ->f |
STAFF BY CATEGORY Y
/" wsms "‘;':’ 277 N\ NMLLWSSR
/ S © (389)
[ S e /\‘\ 12%
s e STAFF BY PROGRAM
// REGIONAL \\
/ (862 \
/ 26% \ RESIDENT INSPECTORS
i I (181)
HEADGUARTERS 5%
{2,292)
69% Ao LAt

Totai
Staff

STAFF BY LOCATION 25 .3_335 FTE

Note: Percentages are rounded to the nearest whole number
Source: Nuciear Reguiatory Commission
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MRC AS A REGULATORY AGENCY

I‘

(Dollars In Millions)

Table 1. NRC Budget Authority, FYs 1980-1992

Fiscal Year Actual Dollars 1980 Constant Dollars
1880 $400 $400
1981 441 403
1982 A58 4201
1983 465 385
1984 466 370
1985 . 444 341
1986 400 299
1987 401 290
1988 393 273
1989 420 276
1990 439 281
1991 4865 287
1992 513 308
. Figure 5. NRC Budget Authority, FYs 1980-1992
COLLARS IN MILLIONS
500 ACTUAL DOLLARS
400
300 | >
1980 CONSTANT DOLLARS
200 |
100 |
0 ’ WIS FOT NN MR SNAE ST PT SR CERTT TR (WO [ RIS SR U
1980 81 82 83 B84 85 86 87 88 89 90 91 1992

F'SCAL YEAR

‘ Noie. Dollars are rounded 1o the nearest mitiion

Source (Table 1 and Figure 5): Nuclear Regulatory Commission
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Table 2. NRC Personnel Celling, FYs 1980-1982

Fiscal Year Staff*
1980 3.066
1981 2300
1982 3,325
1983 3,303
1984 3,416
1985 ‘ 3.491

1986 3,491

1987 3,369
1988 3,250
1909 2,180
1990 2199
1991 .40
1992 3335

i

-r! P
il
A

o “’t
7 fvk

3200 °

3100

1980 81 82 83 B4 B85 86 B87 88 89 9C 91 1992
FISCAL YEAR

*FY1980- 1981 data reflect permanent positions at end-oi-year strength. Starting
in FY 1952 the data reflect full-time aquivalents

Source (Table 2 and Figure 6): Nuclear Regulatory Commission
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NRC AS A REGULATORY AGENCY

. Figure 7. Sources of NRC FY 19€1 Budget Authority

REACTOR FEES ; NONREACTOR FEES
{$392.3) (853.0)
8‘% il el 12%

NUCLEAR WASTE FUND

($19.7)
4%
DOLLARS IN MILLIONS —
Total Authority
$465 Million
' Note: Percentages are rounded to the nearest whole number

Source: Nuclear Regulatory Commission
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U.S. Electricity

Capability and Net Generation:

U.S. electric generating capability
totaled approximately 690 gigawatts
in 1990. Nuclear energy accounted
for approximately 14 percent of this
capability (see Figure 8).

U.S. net electric generation totaled
approximately 2,807 thousand
gigawatthours in 1990. Nuclear
energy acccunted for approximately
21 percent of this generation {see
Figure 8).

In 1990, 111 operating nuclear
reactors in 33 States generated
approximately one-fifth of the nation's
eiectricity (see Table 3 and Figure 9).

e 7 States relied on nuclear power Jor
more than 50 percent of their
electricity.

e 11 additional States relied on
nuclear power for 25 to 50 percent
of their electricity.

Since 1975, nuclear electric
generation has tripled and coal-fired
generation has doubled, while
electricity generated by ail othei
sources has decreased by 25 percent
(see Table 4 and Figure 10).

Electricity from coal and nuclear
sources, which accounted for 57
percent of the U.S. generating
capability, produced 77 percent of the
net electricity generated in 1990 (see
Tabie § and Figure 11).

Average Generation Expenses:

The generation expense data
presented here include all nuclear
and coal-fired power plants owned
and operated by the major investor-
owned electric utilities in the United
States (see Glossary). For jointly
owned plants, only the portion owned
by the major investor-owned electric
utilities is included (see Table 6 and
Figure 12).

e |10 1990, generation expeises
averaged 5.74 cents per kilo-
watthour for nuclear reactors and
2.98 cents per kilowatthour for
coal-fired plants. Production
expenses averaged 2.7 cents per
kilowattnour for nuclear reactors
and 2.12 cents per k.'owatthour for
coal-fired plants.

o Recently built nuclear reactors
generally incur higher interest
costs, which are a major
component of the capital
expenses.

18
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U.S. AND WORLDWIDE ENERGY

Figure 8. 1990 U.S. Electric Capability and Net Generation by
Energy Source
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P COAL e, Y (117)

// (1,558) B /e

X
\
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—_HYDROELECTRIC
(280)
10"',’9

GAS
(264)

9%

Total Generation**

2,807 Thousand Gigawatthours

GENERATION

*Total does not equal sum of components due to independent rounding. Total value
includes approximately 4 gigawatts of other generating capability (geothermal, refuse,
waste heat, waste steam, solar, wind, and wood), which represents iess than
1 percent of total capability.

**Total value includes approximately 11 thousand gigawatthours of geneation by other
energy sources (geothermal, wood, wind, waste, and solar), which represents less than
1 percent of total generation.

Note: Net summer capability. Percentages are rounded to the nearest whole number

Source: DOE/EIA E.ectric Power Annua! 1990 (DOE/EIA-0348(90)) and DOE/EIA
Monthly Energy Review (DOE/E'A~-0035 (91/12))
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Table 3. 1990 Electric Generating Capability and Eiectricity
Generated in Each State by Nuclear Power

Percent Net Nuclear Percent Net Nuclear

State Capability Genom}og State Capability Generation
Alabama 24 16 Missour 7 14
Arizona 25 33 Nebraska 23 35
Arkansas 18 30 New Hampshire 44 S8
Calitornia 11 29 New Jersey 28 65
Connecticui 45 62 New York 16 18
Flerida i 18 North Carolina 23 33
Georgia 18 25 Ohio 8 8
llinois 39 57 Qregon 10 12
lowa 7 10 Pennsylvania 26 38
Kansas 12 23 South Carolina ___43 62
Louis'ana 12 24 Jennessee 14 19
Maine 36 54 Texas 6 7
Maryland 17 = Yermont 47 12
Massachusetts 8 14 Virginia 25 51
Michigan 18 24 Washington ) 6
Minnesota 17 30 Wisconsin 14 R Tl
Mississippi 16 32 Others* 0 0

*There are 17 Stat:'s with no nuclear generating capability.
Note: Net summer capability. Percentages are rounded to the nearest whole number

Source: DOE/EIA Electric Power Annua! 1990 (DOE/EIA~0348 (9C) and DOE/EIA Report
on Elactric Power Generation
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U.S. AND WORLDWIDE ENERGY

Figure 9. 1990 Net Electricity Generated in Each State by
Nuclear Power

NV

- More than 50% (7)
[ 25% to 50% (11)
3 1% to 24% (15)
D None (17)

Note: There are no commercial reactors in Alaska or Hawaii. Percentages are rounded to
the nearest whole numbet

Source: DOE/EIA Report on Electric Power Generation
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. Table 4. 1.8, Net Electric Generation by Source, 1975-1980
Sowisand Gigawatthours)

Year Coal Petroleum Gas Hydroelectric Nuclear
1975 853 289 300 200 173
1976 944 320 295 284 191
1977 985 358 306 220 251
1978 876 365 305 280 276
1979 1,075 304 329 280 - -
1980  1.162 246 346 278 281
1981 1,203 206 34€ gut 273
1982 1,192 147 305 309 283
1983 1,259 144 274 332 294
1984 1,342 120 297 _321 328
1983 1,402 100 292 261 384
1986 1,386 137 249 261 414
1987 1,464 118 273 250 455

' 1988 1,541 149 253 223 527
1989 1,554 158 26/ 265 529
1990 1,558 117 264 280 577

Fioure 10. U.S. Net Electric Generation by Source, 1975-1990

THOUSAND GIGAWATTHOURS
1800 prsmcvmm- s o P WL O T AW Ty PrTepmy =
1600 T o ?:‘.';'?‘:.:‘55::;,‘#;:; o e . el «Q:;w..a..;.u I i oo e I
1 400 ;; .. )_i
1209 ¥ : ‘

ol e f’*x@y" " ’

1000 {.ﬂﬂc‘”‘“"’"“-!.

e
PRy FIERES *,!",
Y

1975 76 77 78 79 80 81 82 83 84 dS 86 87 88 89 90
YEAR

. Source (Table 4 and Figure 10): DOE/EIA Monthly Energy Review (DOE/EIA-0035 (91/12))
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U.S. AND WORLDWIDE ENERGY

Table 5  U.3. Electric Genarating Capabllity by Source, 1986-1990

(Gigawatts)
Year Coal Petroleum Gas Hydroelectric Nuclear
1986 290 78 117 89 85
1987 293 76 118 90 94
1088 295 77 116 90 95
1989 297 78 117 90 98
1990 300 77 120 91 100

Figure 11. U.S. Electric Generating Capability and Electricity
Generated by Source, 1986-1990

PERCENT PERCENT
CAPABILITY BY SOURCE GENERATION BY SOURCE

120 : 120

100 -

80

60 1

40

Y “ie86 1987 1988 1989 1990 Y 1986 1987 1988 1789 1990
YEAR YEAR

BoTHER [Clcoal [WUCLEAR OTHER [CJCOAL [INUCLEAR

Note (Table 5 and Figure 11): Net summer capability. Percentages are rounded to the near
est whole number

Source (Table 5 and Figure 11): DOE/EIA Electric Power Annual 1990 (DOE/EIA-0348(90))

1992 INFORM ""|ON DIGEST 23



Table 6. U.S. Average Nuclear Reactor and Coal-Fired Plant
Generaiion Expenses, 1986-1990 (Cents Per Kilowatthour)

Production Expenses

Nperation Total
and Capital Generation

Year Maintenance Fuel Expenses Expenses
Nuclear:
1986 1.25 0.75 3.34 534
1987 1.37 0.76 2.25 5.28
1988 1.46 0.79 3.35 5.60
1989 1.62 .75 3.73 6.10
1090* 1.85 0.72 347 574
Coal-Fired:
1986 0.44 = 1.85 0.99 3.27
1987 0.45 1.69 1.03 3.17
1988 0.36 1.68 1.06 3.07
1989 0.39 1.75 0.79 293
1990* 0.35 1.77 0.86 2.98

Figure 12. U.S. Average Nuclear Reacior and Coal-Fired Plant
Generation and Production Expenses, 1986-1990

CENTS PER KILOWATTHOUR

’ i: . U ‘t },.‘*'till '-._..:‘ ;r‘frv";\:,;fg-iij:,‘;’“,-. LA MR 18

8 . \f*

5

4

. .

2 :

1 ,

1988 87 88 8s 1999

*1990 data is preliminary. YEAR

Note (Table 6 and Figure 12): Generation expenses include costs associated both witn
production expenses (operation, maintenance, and fuei costs) and with capital expenses
(taxes, depreciation, interest, and return on equity, etc.). Costs have not been adjusted to
reflect inflatior:. Totals do not equal sum of components due tc independent rounding.

Source (Table € and Figure 12): DOE/EIA Electric Piant Ccst and Power Production
Expenses 1989 (DOE/EIA~0455(29))
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US. AND WORLDWIDE ENERGY

U.S. Electricity Generated by Commercial
Nuclear Power

Net nuclear-based electric genera

in the United 5 ates surpassed its
previous-year level for the eleventh
consecutive year, reaching an all ime
high in 1991 of 613 thousand
gigawatthours (see Table 7 and
;‘H:]_NE“’ i3

In 1990, the average U.S. net
capacity factor was 68 percent. In
1991, it increased to 71 percent. This

s the third consecutive year that the
a;e"age U.S. capacity factor has
increased (see Table 7

» Capacity factor is the ratic
electricity generated t0 hc»' a"r‘»fm'-'
of energy that could have been
generated. See Glossary

half of the U S-}
cial nuclear res
~d above acC ’u:"t  factor of
n 1991

beock and Wilcox (BEW)
reactors had the highest average
capacity factors compared to those
of the other three vendors. The
seven B&W reactors had an
average capacity factor of 83
percent. The average capacity
factors for the other three vendors
were the following: 15 Combustion
Engineering reactors— 76
percent, 52 Westinghouse
reactors—72 perf""\‘ and 37
General Electric reactors—65
percent (see Table 8)




Table 7. U.S. Commercial Nuciear Power Reactor Average
Capacity Factor and Net Generation, 1975-1291

Number of Average Annual Net Generation of Electricity
Operating Capacity Factor Thousands of Peicent of

Year Reactors (Percent) Gigawatthours Total U.S.
1975 51 67 167 87
1976 55 64 185 9.1
1977 63 64 240 11.3
1978 66 67 271 12.3
1979 56 61 25 112
1980 67 28 248 109
1981 70 £1 268 117
Josz 72 58 278 124
1983 74 58 280 12.1
1984 82 SR 317 179
Jo85 89 63 371 150
2988 a5 60 404 162
1887 102 62 44( 12.3
1988 108 65 522 193
1989 128 63 528 190
1990 11 68 5768 205
1991 111 21 613 .

*Data are not avaiiable.

Figure 13. Net Generation of U.S. Nuclear Electricity, 1975-1991
THOUSAND GIGAWATTHOURS

200 I VRGN
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300

200 f

100
0 4 AT R 3058 PRIt [ 3 ud [ ' ' [
197676 77 78 79 B0 81 B2 B3 84 85 B6 87 &8 89 90 1991
YEAR

Note (Table 7 and Figure 1.:8; Average annual capacity factor is based on net maximum
dependable capacity. See Glossary for definition

Source (Table 7 and Figure 13); Licensee data as compiled b, * .2 Nuclear Regulatory
Commission
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U.S. AND WORLDWIDE ENERGY

Table 8 1991 U.S. Commercial Nuclear Power Reactor Average
Capacity Factor by Vendor and Reactor Type

Number of Percent of
1991 Operating Net Nuclear
Capacity Factor Reactors Ponomod
Above 70 Percent 69 _ 18
£0 10 70 Percent 28 23
Below 5C Percent 14° 2
Total "
Avcra?e
Number of Capacity Percent of
Operating Factor Net Nuciear
Reactors Pucent) Generated
Vendor:
Babcock & Wilcox 7 83 7
Combustion Engineering 15 76 15
General Eiectric 37 * 65 30
Westinghouse Electric 52 72 48
Total 11
Reactor Type:
Boiling-Water Reactor 37" 65 30
Pressurized-Water Reactor 74 73 70
Total 1M

*Includes two reactors (Browns Ferry 1 and Browns Ferry 3) that were shut down for the
entire year.

Note: Average capacity factor is based on net maximum dependable capacity. See
Glossary for definition. Refer to Appendix A for the 1991 average capacity factor for each
reactor. Percentages are rounded to the nearest whole number.

Source: Licensee data as compiled by the Nuclear Regulatory Commission
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Worldwide Electricity Generated by Commercial

Nuciear Power

In 1991, 414 opetating reactors in 32
countries had a maximum
dependable capacity of 323,092
megawatts electric (net MWe) World
nuciear- based capacity rose 1
percent from that in 1990

Refer to Appendix F for a worla list
of nuclear power reactors and
Appendix G for nuclear power units
by reactor type, worlcwide

Major producers of nuclear eiectricity
during 1990 were the United States
and France

» Approximately 30 percent of the
world's net nuclear-generated
electricity was produced in the
United States (see Figure 14)

Although France proguced
approximately 16 percent of the
world's net nuclear-generated
eleciricity, the nuclear portion of its

total doinestic ele Stricity generation

was approximately 75 percent (see
Figure 14

in 1991, reactors in Sweden (85
percent), Canada and Japan (7¢
percent), and the United States (69
percent) had the highest average
aross capacity factors. Reactors in
the United States had the greatest
gross generation by almost double
the next highest producer, France
(see Table 9)

afer to Appendix H for a list of the
top 50 units by gross capacity
factor, worldw de, and Appendix |
for a list of the top 50 units Dy
Qross generation woridwide

Over the past ten years, the average
annual gross capacity factor has
gone up 21 percentage po

Sweden, 12 percentage points in
Japan, ard 11 percentage poinis in
the United States. However, the
capacity factor has gone down 16
percentage points in Canada

ILATORY COMMISSION




U.S. AND WORLDWIDE ENERGY

Figure 14. 1990 Net Nuclear Electric Power as Percent of World
Nuclear and Total Domestic Electricity Generation

PERCENT OF WORLD NUCLEAR GENERATIUN
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*Data are for West Germany only

' Vote: Percentages are rounded to the nearest whole number
‘—‘.‘-,_ | Y

™

Source: DOE/EIA International Energy Annual 1990
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Table 9. 1991 Commercial Nuclear Power Reactor Average Gross
Capaclity Factor and Gross Generation by Selected Country

Number of
Average Total Operating Number of
Gross  Gross Nuclear Reactors Operating
Number of Capacity Generation in Top 50 Reactors in
Operating Factor (Thousand by Capacity Top 50 by
Country Reactors (Percent) Gigawatthours) Factor Generation

Canada 19 72 86 7

— e

France 57 33 331 1

Germany* 2% 3 147
Japan 42 72 206

4™

Sweden 12 78

111 69** 643

United State

USSR LR R R LR

Source: Excerpted from Nucleonics Week @ 1992 by McGraw-Hill, Inc Reproduced by
permission. Further reproduction prchibited

Table 10. Commercial Nuclear Power Reactor Average Gross
Capacity Factor by Selected Country, 1981-1991
Average Gross Annual Capacity Factor (Percent)

Country 1981 1982 1983 1984 1935 1986 1987 1088 1889 1990 1891

88 82 79 72 : 72 . 81
58 0 ' e
Germany* 67 76 . - A6

-
{

o
D

%

~J
2

-

0D
o

B L

0 72
76 71 77 77 ! 75
58 . " . " .

Japan 60

-

Sweden

Jnited 58

States [61
USSR

oo o
oo~

-
n
-»

*Data are for West Germany only
**For comparison, U.S. average gross capacity factor is used. The 1991 U.S. aver
capacity factor is 71 percent. Brackets [ ] in Table 10 denote average net
capacity factor. See Glossary for definition
***Data are not available
Note (Table § and 10): Percentages are rounded to the nearest whole number

-~ . 3 ' - T Tl 1 ~ -~ - o . g o 2 -
wree: DOE/EIA Commercial Nuclear Power 1€ (DOEJ/E 0438) and licensee data

(s
w
as compiled by the Nuclear Regulatory Commission
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U.S. Commercial Nuclear Power Reactors

There are 111 comme' cial nuclear
power reactors currently licensed to
cperate in 33 States (see Figures
i6-21):

e 3 are under construction (Watts Bar

1 and 2 and Comanche Pxak 2).

e 5 are partially completed, but
construction has been deferred
(Bellefonte 1 and 2, Perry 2, and
Washington Nuclear 1 and 3).

o Refer to Appendices A-D for a
listing of currently operating,
formerly operating, and canceled
U.S. commercial nuclear power
reactors.

Diversity: Although there are many
similarities, each reactor design can
be considered unique. A typical
light-water reactor is shown in
Figure 15:

e 4 reactor vendors
e 50 licensees

o 80 different designs
e 73 sites

Experience: The 111 reactors
currently licensed to operate have
accumulated 1,497 reactor-years of
eperience (see Table 11 and Figure
22). An additional 107 reactor-years
of experience have been

accumulated by permanently shut
down reactors.

Principal Licensing and Inspection
Activities:

e The NRC depends primarily on
reacto” and facility inspections as
the br.sis for its independent
dete mination of licensee
co ipliance with NRC regulations:

- Approximately 3,000 power
reactor inspections are
conducted by the NRC annually.

- On average, 4,430 inspection
hours were expended at each
operating reactor during FY 1991
(see Figure 23).

o Approximately 20 separate license
changes are requested per power
reactor each year— resulting in
more than 2,000 separate NRC
reviews per year.

¢ Aporoximately 5,000 reactor
operators are licensed:

- Each operator is licensed for a
specific reactor.

- Each operator is requalified
before renewal of a 6-year
license.

¢ Approximately 5,000 reactor event
reports are assessed by the NRC
annually.

32

NUCLEAR REGULATORY COMMISSION



OPERATING NUCLEAR REACTORS

Figure 15 Typical Nuclear Reactor

How Nuclear Reactors Work

In 8 lypwia Commersal Dressunzed ight-waler reacior (1) e 1eacky core
creates hadal (2) pressurized v aler in Ihe pamary coolant loop carmes he
heal to the steam generator and (J) the steam generatdr vaporizes the
water in a secondary I0op 10 diive the e which produces slestncity
Boding - water reactors are similar 10 pressurnized water reacion bu! use
e Same I00p 10 ool the rPactyr and to delver steam o the tutine The
IeACI07'L core 5 cooled by water wiich i$ 10ree-Cirtaiated Dy ewcincally
powered pumps  Emerpency cocing waler 1 supphed by other pumps

£ ONT 4 wiich can be powared by on-sde diesel gensrators Other satety systems

COry o MEny such a6 the contamment bulding ar CooT™s. AIS0 NBeO BleCtc POWe

Mg,

Source: Peter Miller and Pierre Mion, National Geographic Society (€. Reproduced by
permission. Further reproduction prohibited
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® Under Construction (3)
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. Note: There are no commercial reactors in Alaska or Hawaii
Source: Nuclear Regulatory Commission
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OPERATING NUCLEAR REACTORS

Figure 17. NRC Reglon | Commerclal Nuclear Power Re  ‘or Sites
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qure 18 NRC Region Il Commercial Nuclerr Power Reactor Sites
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Figure 19 NRC Region Ill Commercial Nuclear Povser Reactor Siter

ILLINOIS IOWA MINNESOTA
A Bralcwood 1 and 2 A& Duane Armold A Monticello
A Byron 1 and 2 & Prairie Island 1 and 2
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A Currently Licensed tc Operate (28)
Source: Nuclear Regulatory Commission ® Deferred Construction (1)
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Figure 20. NRC Region IV Commercial Nuclear Power Reactor Sites
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NUCLEAR REGULATORY COMMISSION
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Figure 21 NRC Reglion V Commerclal Nuclear Power Reactor Sites

ARIZONA
A Palo Verde 1,2, and 3

CALIFORNIA

A Diablo Canyon 1 and 2
A SanOnofre 1,2, and 3

MREGON
& Trojan

WASHINGTON

& Washington Nuciear 2
@ Washington Nuciear 1 and 3

& Currently Licensed to Operate (10)
@ Deferred Construction (2)

Note: There are no commercial reactors in Alaska or Hawall
Source: Nuclear Reguiatory Commission
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U.S. Commercial Nuclear Power Reactor Operating
Licenses Issued by Year

Numbet Tola Y Tola
Nv'v ber of

Operating

¢ Number ¢

LICENSeS peraling

Issued LiCenses e ) !

censes




Year

Number Total
of Number of
Resctor Licenses  Operating
Name Issued Licenses

1984 (Continyed)

1985

1986

1987

La Salle County 2

Susguehanna 2

Wi shington Nuclear ¢

Byron 1 ) #1
Catawba 1

Diablo Canyon 2

Ferm 2

Limenck 1

Palo Verde 1

River Bend 1

Watertord 3

Wolf Creek 1

Catawba 2 5 G
Hope Creek 1

Miligtone 3

Palo Verde 2

Perry 1

Beaver Valley 2 8 104
Braidwood 1

Byron 2

OPERATING NUCLEAR REACTORS

Number Total
of Number of
Reactor Licenses  Operating
Year Name lssued  Licenses
1887 (Continued)
Clinton
Nine Mile Point 2
Palo Verde 3
Shearon Marns 1
Vogtie 1
1986 Bradwood ? , 108
South Texas Project |
1989 Limenck 2 3 109
South Texas Project 2
Vogtle 2
1990 Comanche Peak 1 ¢ m
Seabrook 1

Note (Table 11 and Figure 22)
Limited 1o reactors currently kicensed 1o operate

Year is based on the date the initial tull power
operating hcense was issued

Source (Table 11 and Figure 22) Nuclea!
Regulatory Commission

Figure 22. U.S, Commercial Nuclear Power Reactor Operating
Licenses Issued by Year

NUMBER OF LICENSES ISSUED
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. Figure 23. FY 1991 NRC Inspection Effort at Operating Reactors
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Source: Nuciear Regulatory Commission
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Performance at U.S. Commercial Nuclear Power

Reactors

Performance Indicator Program:

The Performance Indicator Program is
a single, coordinated, overall NRC
program that provides an adc'tional
view of operational performance and
enhances the NRC's ability to
recognize areas of changing safety
performance of operating plants.
When viewed as a set. the
performance indicators (Pls) for a given
plant provide additional data for
determining performance trends. Pls
focus attention on the need to assess
and understand underlying causes of
identified changes by evaluating other
available information (see Figure 24).

The PI Program is only a tool that must
be used in conjunction with other tools,
wd\asmomuttsdmm

Program, for providing input to NRC
management decisions regarding the
noodtoadhstplam-apodﬁcrogulatory
Pls have limitations and
subpcltomumterprvmon
Therefore, caution is warranted in the
interpretation and use of the data. The
application of Pls for purposes and in
manners other than those stated above
will be counter to the NR(. objective of

ensuring operational safety.

Systematic Assessment of Licensee
Performance:

The Systematic Assessment of
Licensee Performance, or SALF,
Program is an integrated NRC effort to

collect and evaluate observations and
data in order to assess and better
understand the reasons for a licensee's
performance. The purpose of the
program is to direct both NRC and
licensee attention and resources
toward those areas that need
improvement and that most affect
nuclear safety. This involves review of
licensee performance over an
extended period of time (approximately
15 months) in such areas as (1) plant
operations, (2) maintenance and
surveillance, (3) radiological controls,
(4) emergency preparedness, (5)
security, (6) engineering and technical
support, and (7) safety
assessment/quality verification.

On the basis of a review of the
consolidated information, 2 rauna of
“one" 10 “three” is given in each area,
with a “one” indicating superior
performance and a “three” indicating
improvernent is requ. - = although
performance generally meets minimum
levels of NRC acceptance. The SALP
evaluations are publicly discussed with
the licensee and licensee written
comments are obtained before issuing
the final SALP evaluation repor
presenting NRC's considered
judgment of overall licensee
performance for the SALP evaluation
period. For the latest SALP rating by
reactor, refer to NUREG-1214,
“Historical Data Summary of the
Systematic Assessment of Licensee
Performance.”
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re 24 NRC Performance Indicators; Annual Industry
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as a result of refinements in data quality
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Source: Licensee data as compiled by
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Future U.S. Commercial Nuclear Power Reactor Licensing

Reactor Aging and License
Renewal:

In 1991, 11 reactors were more than
20 years old. This represents
approximately 10 percent of the
currently licensed reactors producing
approximately 5 percent of net
nuclear-generated electricity.

In contrast, by the year 2000,

63 reactors will be more than 20
years old. This represents
approximately 57 percent of the
currently licensed reactors producing
approximately 47 percent of net
nuclear-generated electricity.

In 2000, the currently licensed
nuclear generating capacity could
begin to decrease as reactors begin
to reach their 40-year terms, a limit
imposed by the Atomic Energy Act of
1954, as amended (see Table 12 and
Figures 25 and 26).

Extending reactor operating licenses
beyond their current 40-year terms
will provide a viabie approach for
electric utilities to ensure the
adequacy of future eleciricity
generating capacity that offers
significant economic benefits when
compared to the constru...ion of new
reactors.

in December 1991, the final
regulation governing the renewal of
nuclear power reactor operating
licenses was issued by the NRC. The
rule and associated documentation
describe what a licensee must be
able to demonsirate in order for the
NRC to make a determination that the
plant can continue to be operated
safely beyond the expiration of its
current 40-year license. Under the
rule, reactor operation for up to 20
additional years may be permitted.
Applications for license renewal can
be submitted 5 to 20 years before the
expiration of the current license.
Nnnticello is expected to submit the
fir st application for renewal in 1992,

The NRC is conducting research
providing the technical bases to
ensure that critical reactor
components, safety systems, and
structures will provide adequate
reliability as reactors age. Research
results will be useful in assessing
safety implications of age-related
degradation during the 40-year
license and in supporting safety
decisions associated with license
renewal,

(Continued on page 50)

46

NUCLEAR REGULATORY COMMISSION




OPERATING NUCLEAR REACTORS

’ Figure 25 U.S. Commercial Nuclear Power Reactor Generating
Capacity Assuming Construction Recapture, 1960-2050
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Note: Data assume current expiration dates have been adjusted for construction
. recapture. See Glossary for definition

Source: Licensee data as compiled by the Nuclear Regulatory Commission
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Table 12 U.S. Commercial Nuclear Power Reactor Operating
Licenses—Expiration Da’ ' by Year
Numbert Year Number Year
of Assuming of Assuming
Reactor Licenses Construction Reactor Licenses Construction
Year  Name Expired  Recapture’ Year  Name Expired  Recapture’
2000 Big Rock Point 2 2002 2014 (Continued)
Yankee-Rowe Brunswick 2
2004  Oyster Crank 1 2 2008 Caivert Clitts 1
San Onofre 1 Coope
2006 Dresden 2 1 2009 D.C.Cook1
2007 MHaddam Naox 4 Duane Amold
Palsades 2011 Edwin | Maich 1
Turkey Point 3 2012 James A. FiizPatnck
Turkey Point 4 2013 Oconee 3
2008 Diablo Canyon 1 5 2024 Praine Island 2
Fort Calhoun 2013 Three Mile Island 1
Maine Yankee 2012 2015  Milistone 2 1
Peach Bottom 2 2013 2016 Beaver Valley 1 7
Peach Bottom 3 2014 Browns Ferry 3
2008 Ginna 3 Brunswick 1
Inclian Point 3 2015 Caivert Cifts 2
Nine Mile Point 1 Crystal River 3
2010  Diablo Canyon 2 § 2028 Salem 1
H. B. Robinson 2 St Lucie 1
Milistone 1 2017  Davis-Besse 3
Monticello D.C. Cook 2
Point Beach 1 Joseph M. Farley 1
2011 Dresden 3 2 2018  Arkansas Nuclear 2 3
Trojan 2015 Edwin | Hatch 2
2012  Piignm 1 5 North Anna 1
Quad Cities 1 2020  North Anna 2 3
Quad Cities 2 Salem 2
Surry 1 Sequoyah 1
Yermont Yankee 2021  Joseph M Farley2 3
2013 Browns Ferry 1 12 McGuire 2
Indian Point 2 Sequoyah 2
Kewaunee 2022  Grand Gui 1 4
Oconee 1 La Salle County 1
Oconee 2 Summer
Point Beach 2 Susquehanna 1
Praine Istand 1 2023  La Salle County 2 B
San Onotre 2 2022 McGuire 2
San Onotre 3 2022 8t Lucie 2
Surry 2 Washington Nuclear 2
Zion 1 2024  Byron 1 7
Zion 2 Callaway
2014  Arkansas Nuclear 1 12 Catawba 1
3 .wns Ferry 2 Limenick 1
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OPERATING NJCLEAR REACTORS

Number Year
of Assuming
Reactor Licenses Construction

Year Namg: Expired  Recapture’

202‘ { CO""-”U@G-

Palo Verde
Susquehanna 2
Watertord 3
2026 Fermi 2 g
Miistone 3
Palo Verde 2
River Bend 1
Woll Creek 1
2026 Braowood 1 G
Byron 2
Catawba 2
Clinton
Hope Creek |
Nine Mile Point 2
Perry 1
Seabrook 1
Shearon Marns 1

Number Year
of Assuming

Reactor Licenses Construction
Year Name Expired  Recapture'
2027 Beaver Valey 2 $

Braidwood 2

Palo Verde 3

South Texas Project 1

vogtie 1
2028 South Tesas Proect 2 1
2029 Limenck 2 P

Vogtie 2
2030 Comanche Peak 1 1

*Year assumes that the maximum number of years
for construction recaplure has been added 1o the
current expiration date. This column is imited to
reactors eligible lor construction recapture  See
Glossary for definition

Note (Table 12 ano Figure 26)
Limited to reactors currently hicensed 10 operate

Source (Tabie 12 and Figure 26). Nuciear
Regulatory Commission

Figure 26. U.S. Commercial Nuclear Power Reactor Operating Licenses—
Expiration Date by Year Assuming Construction Recapture
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Future U.S. Commercia! Nuclear Power Reactor
Licensing (Continued)

Standardization of Future Reactor
Designs:

Stancardization can minimize
excessive diversity in reactor designs
and can increase confidence in the
safety, reliability, and availability of
future nuclear power reactors. The
NRC has revised its regulations to
streamline the licensing process ior
future nuclear power reactors. The
changes should substantially improve
the entire licensing process, with the
goal that future nuclear power
reactors will use standard designs
already certified by the NRC and will
be located at preapproved sites (see
Figure 27).

The NRC is reviewing the Flectric
Power Research Institute Evolution-
ary and Passive Requirements
Documents. Each will be a
comprehensive statement of utility
requirements for the design,
construction, and performance of
advanced light-water reactors. The
development of these common utility
requirements and their review and
approval by the NRC are important
steps toward achieving
standardization.

Currently under NRC review are two
advanced light-water reactor designs
evolved from the currently licensed
generation of reactors the General
Electric advanced boiling-water
reactor (ABWR) and the ASEA Brown
Boveri/Combustion Engineering
advanced pressurized-water reactor
System 80+ . Additionally, the NRC
expects to receive two applications
for design certification of advanced
light-water reactors that employ some
passive safety features and modular
construction, the Westinghouse
Electric advanced passive reactor
(AP600) and the General Electric
simplified boiling-water reactor
(SBWR).

The NRC is also evaluating advanced
designs that may be submitted for
design certification in the future,
These include the CANDU 3 design,
an evolutionary form of the existing
heavy-water CANDU 6 reactors; the
process inherent ultimate safety
(PIUS) design, a pressurized
water-cooled light-water design; the
modular high- temperature
gas-coonled reactor (MHTGR) design,
and the advanced liquid-metal reactor
(ALMR) design (see Table 13 and
Figure 28).
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OPERATING NUCLEAR REACTORS

Figure 27 Baslic Design Certification and Reactor Licensing

Process
DESIGN “VERMIT
CERTIFICATION COMBINED OPERATINC ppgs&u
PROC"SS LICENSE PROCESS (OPTIONAL)
APPLICATION
DESIGN A A Lt 1L FOR COMBINED vorrrssd  EARLY SITE
CERTWICATION | .. bbbl oreMATING |Gl el PERMIT
- LICENSE
£ : <.
4 HOVISORY . !:
COMMITTEE | . ..
% STAFF
4 ON NEACTON % REVIEW CARLY SITE
SAFEGUARDS |
REVIEW , PERMIT
y HEARINGS
AULEMAKING .,
HEARING . P
-
MANDATORY v
HEARING k
APPLICATION
FOR EARLY
SITE PERMIT
FINAL DESIGN COMBINED
APPROVAL OPERATING
LICENSE
ISSUED
] 13
APPLICATION 1
FOR CONSTRUCTION
DESIGN
CERTIFICATION 2
&ﬁ@r’
FINDING *
ISSUED
<
OPTIONAL
HEARING
OPERATION

*Finding issued after construction to determine whether conditions of combined
operating license weie met.

Note: Process as specified under 10 CFR Part 52.
Source: Nuclear Regulatory Commission
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Table 13 Future Reactor Designs

Vendor (MWe Dulgn Hg: Pro!nciod Schedules

Design

Electrical
Design Name Ratin
ABWR 1300
General Electric
System 80+ 1300
ASEA Brown Boveri/
Combustion Engineering
APB00 600
Westinghouse Electric
SBWR 600
General Electric
CANDU 3 450
Atomic Energy of Canada
Limited
PIUS 640
ASEA Brown Boveri/
Combustion Engineering
MHTGR 135
General Atomics
ALMR 155+

Genera' Electric

*To be determined

Boiling-Water FDA
DC
Pressurized-Water FDA
DC:
Pressurized-Water FDA:
DC
Boiling-Water FDA:
DC:
Heavy-Water

Pressurized-Water

Gas-Cooled

Liquid-Metal

December 1992
June 1864

November 1983
May 1995
November 1994
May 1996

January 1995
July 1996

-

**Represents MWe for individual modules. Actual power plant design 1s expected to
consist of a number of these nodules with common support facilities.

FDA - Final Design Approval
DC - Design Certification

Note: Schedules represent projections as of 01/31/82 and cepend on NRC receipt of
timely, sufficiently detailed information from the designers.

Source: Nuclear Regulatory Commission
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OPERATING NUCLEAR REACTORS

Figure 28 Future Reactor Pesigns
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U.S. Nuclear Nonpower Reactors

Nuclear nonpower reactors are
designed and utilized for research,
testing, and educational purposes, for
example:

¢ In the performance of research and
testing in the areas of physics,
chemistry, biology, medicine,
materials sciences, and re.ated
fields

¢ In educating people for nuclear-
related careers in the power
industry, national defense,
research, and education

There are 46 nonpowver reactors
currently licensed to operate in 27
States (see Figure 29):

e 1 construction permit application
submitted by Arkansas Tech
University is under NRC review.

¢ Refer to Appendix & for a listing of
U.S. nuclear ncnpower reactors.

Principal Licensing and Inspection
Activities:

¢ Approximately 300 nonpower
reactor operators are licensed.

- Each operator is licensed for a
specific reactor.

- Each operator is requalified
before renewal of a 6-year
license.

e Approximately 40 nonpower
reactor inspections are conducted
annually.
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OPERATING NUCLEAR REACTORS

Figure 29 U.S. Nuclear Nonpower Reactor Sites
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Note: There are no nonpower reactors in Alaska or Hawai
Source: Nuclear Regulatory Commission
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U.S. Fuel Cycle Facilities

The NRC licenses and inspects all
commercial nuclear fuel facilities
involved in the processing and
fabrication of uranium ore into reactor
fuel.

There are 11 major facilities licensed to
operate in 10 States (see Figure 30):

¢ Uranium Hexafluorice Production
Facilities:

- Allied-Signal Incorporated
(Metropolis, lllinois)

- Sequoyah Fuels Corporation
(Sequoyah, Oklahoma)

* Uranium Fuel Fabrication
Facilities:

- General Atomics
(San Diego, California)

- Gombustion Engineering
Yindsor, Connecticut)

- Combustion Engineering
(Hematite, Missouri)

- General Electric
(Wilmington, North Carolina)

- Westinghouse Electric
(Columbia, South Carolina)

- Nuclear Fuel Services
(Erwin, Tennessee)

- Babcock & Wilcox Fuel
Company (Lynchburg, Virginia)

~ Babcock & Wilcox (Naval)
(Lynchburg, Virginia)

~ Siemens Nuclear Power
Corporation (Richland,
Washington)

In January 1991, the NRC received an
application to construct and operate
the nation's first orivately owned
uranium enrichment facility in Homer,
Louisiana. The NRC is currently
reviewing the application and expects
to reach a decision by January 1994,
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Figure 30. Major U.S. Fuel Cycle Facility Sites

T~
L) WA ;‘

M
/v L

"}‘

8 Uranium Hexafluoride Production Facility (2)
@ Uranium Fuel Fabrication Facility (9)
* Uraniur Enrichment Facility Site (1)

Note: There are no tuel oyore ‘acilities in Alaska or Hawail.
Source: Nuclear ReguiAtory ommission
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U.S. Material Licenses

Approximately 23,000 licenses are
issued for medical, academic, and
industrial uses of nuclear material
(see Table 14):

» 7,500 licenses are administered by

the NRC.

¢ 15,000 licenses are administered
by the 28 States that participate in
the NRC Areement States
Program. / .n Agreement State is

one that has signed an agreement

with the NRC allowing the State to
regulate the use of radioactive
material within that State (see
Figure 31).

Medica!l: More than 7 million clinical
procedures using radioactive material

are performed annually:

o Approximately 7 million for medical

diagnosis and therapy

e Approximaiely 200 thousand for
treatment of patients

Academic: Used in universities,
colleges, and other academic
institutions in course work and
research.

Industrial: Used in such areas as
radiography, gauging devices, gas
chromatography, well logging, and
smoke detectors.

Princ.;.al Licensing and Inspection
Activities:

NRC issues approximately

5,400 new, renewal, or license
amendments for material licenses
annually. The Agreement States
issue more thar. 13,000 such
actions annually.

NRC conducts approximately 3,100
health and safety inspections of
nuclear material licensees annually.
The Agreement States conduct
approximately 4,800 such
inspections annually.

NUCLEAR REGULATORY COMMISSION



NUCLEAR MATERIAL SAFETY

Table 14 U.S. Material Licenses by State

Number of Licenses

Number of Licenses

Agreement Agreer ent
Stae NRC States State NRC States
i S - coutnt g
Alabama 24 467 Montana 101 0
Naska 70 0 Nebraska 5 ¥
Arizona ‘ 0 25 Nevada 5 142
Aru;tsas S T 266 New Hampsh.e 6 90
Calfcnia B4 227 New Jersey Y 0
Colrado 41 4% New Mexico 2 283
Connecticut %7 0 Now York 62 187
Delaware = 7 0 North Carolna 2 55
Ostrctof Columba 71 0 North Dakota . 8
Foida 30 108 Ohio I 0
Georgia 2 5 Okiahoma M 0
Wawah 65 0 Oregon 6 287
g 2 14 0 Pennsyvania 9% 0
Wnos 8 %0 Rhodelsland 3 63
ingana 3 0 South Carolina 9 a13
owa 8 219 South Dakota 4 0
e - - . - Tennessee 8 s
Kentucky T T Texas 72 17188
Lousans 15 580 ah 6 20
TN e Vermunt el e
Mayland s Virginia T 0
Massachusets 500 0 Washington M
Michigan PR < N 1 West Vigna 208 0
Minnesota o2 0 Wisconsin 284 0
Mississippl T 20 Wyomng 9% 0
Missoun 0 Ohes 1% 0
Total 7543 15240

*Others include territories such as Puerto Rico, Virgin Islands, Guam, and American

Samoa.
Note: Data as of 12/31/91.

Source: Nuclear Regulatory Commission
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[lj Agreement State (28)

Note: Data as of 01/31/82. The NRC is currently considering a request from Maine to be

. come an f«._}rpgzn;(.r‘.t State. Alaska and Hawaii are not Aureement States
Qp

Source: Nuclear Regulatory Commission
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NUCLEAR MATERIAL SAFETY

U.S. Nuclear Material Transportation and Safeguards

The NRC conducts transport-related
safety inspectiony; quality assurance
inspect.ons of designers, fabricators,
and suppli ‘s of approved
transponrtan 1 containers. and
safeguards inspections of nuclear
material iicensees.

Both the NRC and the Department of
Energy (DOE) continue joint
operation of a national database and
information support system to track
movement of domestic and foreign
nuclear material under safeguards
control.

The NRC institutes newly develojp.ed
techniques to evaluate security
systems through tactical response
exercises to evaluate the operational
effectiveness of licensees that

possess significant quantities of
strategic special nuclear mate:ial.

Principal Li: ensing and Inspection
Activities:

o NRC revie..s, evaluatus, and
certifies approximately 100
container-design applications for
the transport of nuclear material
annually.

o NRC reviews and avaluates
approximately 165 license
applications tor the export of
nuciear material from the United
States a > - illy.

¢ NRC conuu.ts comprehensive
paysical security and material
control and accounting ir.spections
at the major fuel fatrication
facilities annualily.
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International Nuclear Safety

The NRC participates in a broad
program of international cooperation
related to nuclear safety

NRC has formal agreements to
exchange technical information
with 25 countries and Taiwan
These agreements

- Ensure prompt notification of
safety problems that warrant
action or investigation

- Prowide bilateral cooperation on
nuclear safety, safeguards,
waste management, and
environmental protection

Partners are Argentina, Belgium,
Brazil, Canada, China,
Commonwealth of Independent
States (formerly the Union of
Soviet Socialist Republics,
U.S.S.R), Czechoslovakia, EQ,
Finland, France, Germany,
Gieece, Hungary, Israel, ltaly,
Japan, Korea, Mexico,
Netherlands, Philippines, Spain,
Sweden, Switzerland, Taiwan
United Kingdom, and Yugoslavia

¢ NRC has worked with the former

U.S.S.R and is now working with the
Commonwe iith of Independent
States to encourage improve-
ments in reactor safety, to
understand the important technical
lessons from the Chermobyl
accident, and to obtain information
of value for U.S. plant safety. This
cooperative eff rt is carmed out
primarily through working group
meetings, field visits, and document
exchanges

NRC participates in programs

of the Intematin~al Atomic Energy
Agency (113, . .\ber countries) and
of the Organization for Economic
Cooperation and Deveiopment's
Nuclear Energy Agency (24 member
countries) concemed with reactor
safety research and regulatory
matters, radiation protection, waste
management, transportation
standards, training, and technical
assicance

NRC is involved in approximately
50 joint intemational safety research
arrangements and agreements
Participants share the funding
technical support, and results ¢f
specr’c projects and programs
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U.S. Low-Level Radioactive Waste Disposal

Approximately 1.14 million cubic feet
of low-level radioactive waste was

Exclusion of waste generated
outside a compact

generated in 1990 (see Figure 32) ‘
. : Each compact (or State) to
e The NRC has developed a designate at least one active site
classification system for iow-level
waste based on its potentia
hazards, and has specified
disposal and waste form
requiremeiits for each of the three
general classes of waste—A, B
and C. Class A waste contains
lower coicentrations of radioactive
material than Class C waste

System of milestones, incentives,
and penalties to ensure that States
and compacts will be responsible
for their own waste after January 1,
1993 (see Table 15 and Figure 35)

There are three active licensed
disposa! facilities
The annual volume of waste has

drepped approximaiely 60 percent
since 1985 (see Figure 33) o Beatty (

e Barnwell (South Carolina)
vada)

: . rd (Was gton
The radioactivity of wastes varies from ¢ Hanford (Washington)
year to year based on ths types and
quanuties of waste shippcd each year
(see Figure 34)

There are four sites under license
review by the Agreement State
regulatory authorities

The Low-Level Radioactive Waste
Policy Amendments Act (LLRWPAA)
of 1985 authorized

Boyd County (Nebraska)
Clark CC\ur\Ty (lHinois)

‘ Hudspeth County (Texas)
o Formation of regional compacts

nine compacts now active San Bernardino County (California)
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RADIOACTIVE WASTE

Figure 32. Volume of Low-Level Radioactive Waste Generatad in
the United States in 1990 (Cubic Feet)
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Note: Class A waste contains lower concentrations of radioactive material than Class C
waste. Determination of the classification of waste, however, is a complex process. For

more information, see 10 CFR Part 61. Percentages are rounded 10 the nearest whole
numbet

Source: DOE 1990 State-by-btate Assessment of Low-Level Radioactive Wastes Received
at Commercial Disposal Sites (DOE/LLW~-132
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. Figure 33. Volume of Low-Level Waste Received at Currentily
Operating U.S. Disposal Facilities, 1984-1990

VOLUME (Thousands of Cubic Feet)
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Note: Percentages are rounded t. the nearest whole number

. Source: DOE 1990 State-by-State Assessment of Low-Level Radioactive Wastes Received
at Commercial Disposal Sites (DOE/LLW-132)
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RADIOACTIVE WASTE

. Figure 34. Radioactivity of Low:-Level Waste Recelved at Currently
Operating J.S. Disposal Facilities, 1984-1990
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‘ Note: Percentages are rounded to the nearest whole number.

Source. DOE 1990 State-by-State Assessment of Low-Leve! Radioactive Wastes Received at
Commercial Disposal Sites (DOE/LLW-132)
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. Table 15, U.S. Low-Level Waste Compacts
Percent of Total Percent of Total
1990 Low-Leve! 1990 Low-Leve!
Waste Disposal Waste Disposal
Compact Generated  Technology Compact Generated  Technology
Northwest 84% Central Midwest © 0%
Alaska Mingis** Shallow land burial banned
Hawal/ Kentucky
Idaho Appalachian  105%
Montana Delawsre
Oregon Maryland
Utan Pennsyivania®* Shallow land burial banned
Wasir?m_gl?r '. =y Sh@*;nw iand buria! West Virginia
Southwestern 7 4% mm = 7 6%
Arizona Connecticut**
gamor[r)na" Shallow land buria New Jersey " Shallow land burial banned
orth Dakota e L P o
South Dakota oot i
irheintiol o s v U IS LIRS Alabama
Rocky Florida
Mountain 0.4% Georgia
. Colorado** Mississippi
Nevada* Shaliow land burial North Caroling** Shaliow land burial banned
New Mexico South Carolina* Shallow land burial
i A S T R e L Tennessee
Midwest 76% Virginia
indiana M};“.,}“ e
lowa States 14.6%
M.:nnesota District of
Fouri Columbia 1%
L™ Shallow fand burial banneg Maine** 07% Shallow land burial banned
FURONR 1 e L Massachusetts**  36%  Shallow land burial banned
Central Michigan 32%
Interstate $1% New Hampshire < 1%
Ar~dnsas New York** 6.2% Shallow land burial banned
Kansas Puerto Rico 0%
Louisiars Rhode Isiand <1%
Nebraska®* Shallow land burial banned Texas** 0.8% Shallow land burial banned
Oklahoma Vermont ** 0%  Shallow land burial banned

* Current Host State (3)
** Selected Host State (14)

Source: DOE 1990 State-by-State Assessrnent of Low-Level Radioactive Wastes
Received at Commercial Disposal Sites (DOE/LLW~132) and the Nuclear Regulatory
Commission
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RADIDACTIVE WASTE

Figure 35. U.S. Low-Level Waste Compucts
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U.S. High-Level Radioactive Waste Disposal

Approximately 20,000 metric tons
of spent nuclear fuel is stored at
commercial nuclear power reactors
as of 1890. By the year 2000, this
amount is expected to double (see
Taole 16):

¢ In 1990, the NRC amended its
reguiations to authorize licensees
to store spent fuel at reactor sites
in storage casks approved by the
NRC. Four cask designs received
certificates of compliance as a
result of this rule change (see
Tables 17 and 18).

Two offsite (i.e, not at the reactor site)
spent fuel storage facilities no longer
accept spent fuel for storage:

o West Valley (New York)
e Morris (lllinois)

The Nuclear Waste Policy Act of 1982
and the Nuclear Waste Policy
Amendments Act of 1987 specity a
detailed approach for high-leve!

radioactive waste disposal, with DOE
having operational responsibility and
the NRC having regulatory responsi-
bility for the transportation, storage,
and geologic disposal of the waste.

e The disposal of high-level
radioactive waste requires a
determinauion of acceptable health
and environmental impacts over
thousands of years.

¢ Current plans call for the ultimate
disposal of the waste in solid form
in a licensed deep, stable geologic
structure (see Figure 36 for a
concentual design of the candidate
high-level waste repository).

e The Amendments #:t designated a
candidate site for a high-level
waste repository at Yucca
Mountain, Nevada. DOE is
determining site suitability.

o Ultirnately, any high-level waste
repository will require an NRC
license.
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RADIOACTIVE WASTE

Figure 36. Conceptual Design of the U.S. High-Level Waste

Repository
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RADIOACTIVE WASTE

Figure 36. Conceptual Design of the U.S. Migh-Level Waste
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. Table 16. Spent Nuclear Fuel Stored at U.S. Commercial Nuclear
Power Reactors—Total Metric Tons by State

State 1990 2000 State 1990 2000
Alabama 1,183 2,031 Missouri 162 387
Arizona 203 914 Nebraska 256 499
Arkansas 437 183 New Hampshire 0 179
California 596 1401 New Jersey 807 1559
Connecticut 1,003 1,646 New York 1354 2217
Florida 1,120 1,789 North Carolina 1,144 1,994
Georgia 644 1,340 Ohio 254 667
Illinois 2,605 4,998 Oregon 246 485

. lowa 194 280 Pennsylvania 1608 335
Konsas 118 307 South Carolina 1318 2571
Louisiana 212 681 Tennessee 271 786
Maine 375 529 Texas 65 803
‘Aaryland 509 852 Vermont 320 455
Massachusetts 356 560 _Virginia 865 1477
Michigan 940 1,688 Washington 131 348
Minnesota 492 837 Wisconsin 634 1,002
Mississippi 202 502

Total 20624 40,054
. Note: Projection based on 114 reactors.
Source: DOE Spent Fuel Storage Requirements 1991 - 2040 (DOE/RL-91-54(82/02))
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RADIOACTIVE WASTE

“ Table 17. NRC-Approved Dry Spent Fuel Storage Designs

Storage  Centificate of
Design Compliance
Storage Design  Capacity Approval  Approval

vendor Mode! (Assemblies) Date Date
General Nuclear Metal Cask 21 PWR 09/30/1985 08/17/1990
Systems, Incorporated  CASTOR V/21
Pacific Nuclear Concrete Module 7 PWR 03/28/1986
g Fuel Services, NUHOMS - 7
iicorporated
Westinghouse Ele 2tric  Metal Cask 24 PWR 09/30/1987 08/17/199Q
MC - 10

Foster Wheeler Concrete Vault 83 PWR or 03/22/1988
Energy Applications, Modular Vault 150 BWR
Incorporated Dry Store

. Nuclear Assurance Metal Cask 26 PWR 03/29/1888 08/17/1990
Corporation NAC - STC
Nuclear Assurance Metal Cask 28 Canisters  09/29/1988 08/17/1990
Corporation NAC - C28 S/T (fuel rods

from 56 PWR
assemblies)

Pacific Nuclear Concrete Module 24 PWR 04/21/1989
Fue!l Services, NUHOMS - 24P
Incorpo: ated
Transnuclear, Metal Cask 24 PWR 07/05/1989
incorporated TN-24
Nuclear Assurance Metal Cask 28 PWR 02/01/1990
Corporation NAC - 128/ST
Pacific Sierra Concrete Cask 24 PWR 03/29/1991

. Nuclear Associates VSC
Note: PWR - Pressurized-Water Reactor; BWR - Boiling-Water Reactor
Source: Nuclear Regulatory Commission
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. Table 18. NRC Dry Spent Fuel Storage Licensees
Reactor Name Date Storage
Utility Issued ' andor Model
Surry 1,2 General Nuclear Metal Cask
Virginia Electric & 07/02/1986 Systems, CASTOR V/21
Power Company Incorporated
H. B. Robinson 2 Pacific Nuclear NUHOMS - 7
Carolina Power & 08/13/1986 Fuel Services,
Light Company Incorpor ated
Oconee 1,2, 3 Pacif.c Nuclear NUHOMS - 24P
Duke Power Company 01/29/1990 Fuel Services,
Incorporated
Fort St. Vrain Foster Wheeler Modular Vault
Public Service 11/04/1991 Energy Applications, Dry Store (MVDS)
Company of Colorado Incorporated
Brunswick 1, 2 Pacific Nuclear NUHOMS - 7
Carolina Power & » Fuel Services,
Light Company Incorporated
Calvert Cliffs 1, 2 Pacific Nuclear
Baltimore Gas & : Fuel Services, NUHOMS - 24P
Electric Company Incorporated
Prairie Island 1, 2 Transnuclear,
Northern States ’ Incorporated TN - 40
Power Company
Rancho Seco 33 v
Sacramento Municipal '
Utility District

*Application Received.
. **To Be Determined.
Source: Nuclear Regulatory Commission
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Abbreviations Used in Appendives
ACECOWEN  Belgian Consortium with Westinghouse JONES
AL Architect-Engineer KAIS
AECL Atomic Energy of Canade, L1d KWU
AEE Alomengergoexport LIC. TYPE
AEP American Electric Power cP
AGN Aerojel-General Nucleonics OL-FP
B&R Burns & Roe MODC
BAW Babcock & Wilcox MHI
BALD Balowin Associates Mwe
BECH Bechte! MW
BRRT Brown & Rool NIAG
BWR Boiling-Water Reactor NPF
COMEB Combustion Engineering NSP
COMM. 0P Date of Commercial Operation NSSS
CONTYPE.  Containment Type
DRYAMS  Dry, Ambient Pressure 1
DRYSUB. Dry, Subatmospheric 2
HTG.  High-Temperature Gas-Cooled 3
ICECND:  Wet, lce Condenser 4
LMFB:  Liquid Metal Fast-Breeder 5
MARK 1: Wel, Mark | 6
MARK 2 Wet, Mark Il 2LF
MARK 3 Wel Mark Il P
OCM:  Organic Cooled & Moderated aLP.
PTHW:  Pressure Tube, Heavy Water CE
SCF.  Sodium Cooled, Fast CEBO
SCGM:  Sodium Cooled, Graphite-Moderated LLP:
CPISSUED:  Date of Construction Permit Issuance RLP
CPPR Construction Permit Power Reactor Ok ISSUED
Cwe Commonweaith kdison Company PGAE
cx: Critical Assembiy PSE.
DANI Daniel International PURS
DBD8 Duke & Bechte! PWR:
DER: Design Electric Rating R '
ur Demonstration Power Reactor sl
DUKE Duke Power Company SAW
EBSC Ebasco SBEC
EXP DATE:  Expiration Date of Operating License o
FRAM. Framatome TNF;G
FLUR: Fluor Pioneer TOSH
“&H Gibbs & Hill T i
GCR: (Gas-Cooled Reactor v 0
GE: Genera! Electric U & c
GHOR Gibbs & Hill & Durham & Richardson UTR ‘
GIL: Gilbert Associates WDCO
GPC. Georgia Power Company WEST
HIT: Hitachi :
HWR: Pre .« ized Heavy-Water Reactor

78

4 A Jones

Kaiser Enyineers

Kraftwerk Union, Siemens AG
License Type

Construction Permit

Operating License Full Power
Maximum Dependabie Capacity - Net
Mitsubishi Heavy Industries, Ltd
Megawalts Electrical

Megawatts Thermal

Niagara Mohawk Power Corporation
Nuclear Power Facility

Northern States Power Company
Nuclear Steam System Supplier &
Design Type

GE Type 1

GE Type 2

GE Type 3

GE Type 4

GE Type 5

GE Type 6

Westinghouse Two-1.00p
Westinghouse Three-Loop
Westinghouse Four-Loop
Combustion Engineering

CE Standard Design

B&W Lowered Loop

B&W Raised Loop

Date of Latest Full Power Operating
License

Pacific Gas & Electr.- Cumpany
Pioneer Services & Engineering

Public Service Electric & Gas Company
Pressurized-Water Reactor

Research

Sargent & Lundy

Stone & Webster

Southern Services & Bechtel

Southern Services Incorporated

The Nuclear Power Group

Toshiba

Test Reactor

Tennessee Valley Authority

United Engineering & Constructors
Universal Training Reactor
Westinghouse Development Corporation
Westinghouse Electric
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Appendix A

U.S. Commercial Nuclear Power Reactors
190
unit Con Type CP Issued Average
Operating Utility NSSS OL lssved  License  Capacity
Location Licensed Nt Comm.Op Typed  Factor
Docket Number unstructor MW MDC  Exp Date  Number (Percent) WNote
Arkansas Nuclear 1 PWR-DRYAMEB 2568 0836 12/06/1968 OL-FP 893
Entergy Operations, Inc BAW LLP 05/21/1974 DPR-51
6 MI WNW of Russellville, AR BECH 1219/1974
050-00313 BECH 05/20/2014
Arkansas Nuclear 2 PWR-DRYAME 2815 0858 12/06/1972 OL-FP B14
Entergy Operations, Inc COMB CE 09/01/1878 WNPF-6
6 M! WNW of Russeliville, AT, BECH 03/26/1380
050-00368 BECH 07/17/2018
Beaver Valley 1 PWR-DRSUB 2652 0810 06/26/1970 OL-FP 522
Duquesne Light Co WEST 3LP 07/0211976 DPR-66
17 MI W of McCandless, PA S&W 10/01/1976
050-00334 S&W 01/2972016
Beaver Valley 2 PWR-DRYSUB 2652 0829 05/03/1874 0L -FP 941
Duguesne Light Co WEST 3LP 08/14/1987 NPF-73
17 Mi W of McCandless, PA S&W NN71987
050-00412 S&EW 0572712027
Bellgionte 1 PWR-DRYAMB 0000 1235 12241974 CP - (1)
Tennessee Valley Authority BAW RLP (DER) CPPR-122
6 MI NE oi Scottsboro, AL TVA
050-00438 TVA
Bellefonte 2 PWR-DRYAMEB 0000 1235 12/24/1974 CP - (1)
Tennessee Vailey Authority B&W RLP (DER) CPPR-123
£ MI NE of Scottsboro, AL TVA
050-00423 TVA
Big Rock Point BWR-DRYAMB 0240 0067 05/31/1960 OL-FP 838
Consumers Power Co GE 1 05/01/1964 DPR-6
4 MI NE of Charlevoix, MI BECH 03/29/1963
050-00155 BECH 05/31/2000
Braidwood 1 PWR-DRYAMB 3411 1120 12311975 OL-FP 50.8
Commonwealth Edison Co WEST 4LP 07/02/1987 NPF-72
24 Mi SSW of Joilet, IL S&L 07/29/1988
050-00456 CWE 10/17/2026
Braigdwood 2 PWR-DRYAMB 3411 1120 123111975 OL-FP 666
Commonweaith Edison Co WEST 4LP 05/20/1988 NPF-77
24 M1 SSW of Joilet, IL S&L 10/17/1988
050-00457 Cwe 121872027
(Continued)
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Unit Con Type CP issued Average
Operating Utility NSSS Ol issued  License  Capacity
Location NRC At Licensad  Nel Comm.Op Type &  Factor
Docket Number Region Constructor MW MDC Exp. Date  Number (Percent) Wote
Browns Ferry 1 I BWR-MARKY 3243 1065 05101967 OL-FP 0
Tennessee Valiey Authority GE 4 12/20/1973 DPR-33

10 MI NW of Decatur, AL TVA 08/011974

050-00253 TVA 12/20/2013

Browns Ferry 2 I BWR-MARK1 3293 1065 05101967 OL-FP 403
Tennessee Valley Authority GE 4 08/02/1974 DPR-52

10 MI NW of Decatur, AL TVA 03/01/197%

050-00260 TVA 06/28/2014

Browns Ferry 3 i BWR-MARK1 3263 1065  07/31,1968 OL-FP 0
Tennessee Valley Authority GE 4 08/18/1976 DPR-68

10 MiI NW of Decatur, AL TVA 03011977

050-00296 TVA 07/02/2016

Brunswick 1 1 BWP-MARK! 2436 0767 0271870 OL-FP 654
Carolina Power & Light Co GE 4 1112/1976 DPR-T1

2 MIN of Southport, NC ('E&C 03/181977

050-00325 BRRT 09/08/2016

Brunswick 2 li  BWR-MARK1 2436 0754 020711970 OL-FP 55.1
Carolina Power & Light Ce GE 4 122711974 DPR-62

2 MIN of Southport, NC UEAC 11/03/1975

050-00324 BRRT 122772014

Byron , il PWR-DRYAMB 3411 1105 12311975 OL-FP 65.2
Commonwealth Edison Co WEST 4LP 02/14/1985 NPF-37

17 MI SW of Rockford, IL S&L 09/16/1985

050-00454 CWE 10/31/2024

Byron 2 M PWR-DRYAMB 3411 1105 12311975 OL-FP 906
Commonweaith Edison Co. WEST 4LP 01/30/1987 NPF-66

17 Mi SW of Rocklord, IL S&L 08/21/1987

050-00455 CWE 11/06/2026

Callaway i PWR-DRYAMB 3565 1125  04/16/1976 OL-FP 101.3
Union Electric Co WEST 4LP 10/18/1984 NPF-30

10 M! SE of Fulton, MO BECH 12/19/1984

050-00483 DANI 101182024

Calvert Clifts 1 | PWR-DRYAMB 2700 0825  07/07/1969 OL-FP 756
Baitimore Gas & Electric Co comB CE 07/31/1974 DPR-53

40 Mi S of Annapolis. MD BECH 05/08/1975

050-00317 BECH 0773172014

Calvert Cliffs 2 | PWR-DRYAMB 2700 0825  0707/1%9 OL-FP 503
Baltimore Gas & Electric Co. COMB CE 11/30/1976 DPR-69

40 MI S of Annapolis, MD BECH 04011977

050-00318 BECH 0873172075
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Appendix A U.S. Commercial Nuclear Power Reactors (Continued)

e e e -

Unit Con Type CP Issued Average
Opersting Utility NSSS Ol lssued  License  Capacity
Location NRC AE Licensed Net Comm. Op TYype & Factor
Docket Number Reglon Constructor Mwi MOC Exp. Date  Number (Percent) Note
Catawba 1 il PWR-ICECND 341 1129 08071975 OL-FP 674
Duke Power Co WEST 4LP 011771985 NPF-35

6 Mi NNW of Rock ill, SC DUKE 06/29/1985

050-00413 DUKE 12/06/2024

Catawba 2 I PWR-ICECND 3411 1129 08/07/1875 OL-FP 735
Duke Power Co WEST 4P 05/15/1986 NPF-52

6 MI NNW of Rock Hill, SC DUKE 08/19/1986

050-004 14 DUKE 02/24/2026

Clinton il BWR-MARK3 2894 0930  02/24/1976 OL-FP 742
llinois Power Co GE 6 04/1711987 NPF-62

6 MIE of Clinton, 1L S&L 11/24/1987

050-0046 1 BALD 09/29/2026

Comanche Peak 1 IV PWR-DRYAMB 3411 150  12/19/1974 OQL-FP 53.2
Texas Utilities Electric Co WEST 4P D4/17/1990 NPF-&/

4 MI N of Glen Rose, TX G&H 08/13/1990

050-00445 BRRT 02/08/2030

Comanche Peak 2 IV PWR-DRYAMB 0000 1150 12181974 CP - (2)
Texas Utilities H'ectric Cr.. WEST 4LP {DER) CPPR-127

4 MIN of Glen Rose, TX BECH

050-00446 BRRT

Cooper IV  BWR-MARKY 2381 0764  06/04/1968 OL-FP 718
Nebraska Public Power District GE 4 01/18/1974 DPR-46

23 M1 S of Nebraska City, NE B&R 07011974

050-00298 B&R 12/18/2014

Crystal River 3 I PWR-DRYAMB 2544 0821 09/25/1968 OL-FP 759
Florida Power Corp B&W LLP 01/281977 DPR-72

7 MINW of Crystal River, FL GIL 3131877

050-00302 JONES 120372016

Davis-Besse i PWR-DRYAMB 2772 0874  03/24/1871 OQL-FP 76.3
Toledo Edison Co B&W LLP 04/22/1977 NPF-3

21 M!ESE of Toledo, OH BECH 07/31/1878

050-00346 BECH 047222017

D.C. Cook 1 I PWR-ICECND 3250 1020  03/25/1968 OL-FP 832
Indiana/Michigan Power Co. WEST 4LP 10/25/1974 DPR-58

11 M1 S of Benton Harbor, M AEP 08/28/1975

050-00315 AEP 10/25/2014

D C. Cook 2 i PWR-ICECND 3411 1090 03/25/1969 OL-FP 85.7
Indiana/Michigan Power Co WEST 4P 122311877 DPR-74

11 Mi S of Benton Harbor, Ml AEP 07/01/1978

(50-00316 AEP 1272372017 (Continved)
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Unit Con Type CP issued Averzge
Operating Utility NGSS OL tssued  License  Capacity
Locatisn NRC  AE Licansed WNet Comm. Op Type&  Factor
Docke! Number Region Constructor Mw mMoc Exp. Date  Number (Parcent) Note
Diablo Canyon 1 V  PWR-DRYAMB 3338 1073 D4/23/1968 OQL-FP 783
Pacific Gas & Electric Co WEST 4LP 11/02/1984 DPR-80
12 MI WSW of San Luis PGAE 05/07/1985

Obispo, CA PG&E (42372008
050-00275
Diablo Canyon 2 V  PWR-DRYAMB 3411 1087 12/09/1970 OL-FP 810
Pacific Gas & Efectric Co WEST 4P 08/26/1985 DPR-82
12 MI WSW of San Luis PG&E 03/13/1986

Obispu, CA PG&E 12/08/2010
050-00323
Dresden 2 i BWR-MARK1 2527 72 0171011966 OL-FP 433
Commonwealth Edison Co. GE 3 02/20/1991 DPR-19
9 MI T of Morris, IL S&L 06/09/1870
050-00237 UE&C 01/10/2006
Dresden 3 Il BWR-MARK1 2527 0773 10/141966 OL-FP 379
Commonwealti; Egison Co GE 3 03/02/1871 DPR-25
9 MIE of Morris, IL S&L 1116/
050-00249 UESC 01/12/2011
Duane Arnold il BWR-MARK! 1658 0515  06/22/1970 OL-FP 919
lowa Eleciric Light & Power o GE 4 02/22/1974 DPR-48
8 Mi NW of Cedar Rapids, 1A BECH 02/01/197%
050-00331 BECH 0272172014
Edwin | Hatch 1 I BWR-MARK1 2436 o4 09/30/1969 OL-fP 724
Georgia Power Co. GE 4 10/131374 DPR-57
11 MI N of Baxley, GA BECH 1273111875
056-00321 G°C 08/06/2014
Eawin | Hatch 2 I BWR-MARK! 2436 0761 122711972 OL-FP 738
Georgia Power Co GE 4 06/13/1878 NPF-5
11 MI N of Baxley, GA BECH 09/05/1979
050-00366 GPC 06/132018
Fermi 2 M BWR-MARK! 3262 1060  09/26/1972 OL-FP 66.7
Detroit Edison Co GE 4 07/15/1985 NPF-43
25 MI NE of Toledo, OH S&L 01/23/1988
050-00341 DANI 03/20/2025
Fort Cathoun IV  PWR-DRYAMB 1500 0478  06/07/1968 OL-FP 776
Omaha Public Power District CoMB Ct 08/09/1973 DPR-40
19 MI N of Omaha, NE GHOR 06/20/1974
050-00285 GHOR 06/07/2008
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Appendix A U.S. Commercial Nuclear Power Reactors (Continued)

"
Unit Con Type CP issued Average
Operating Utility L1333 OL lssued  License  Capacity
Location NRC AE Licensed Nel Comm. Op Type &  Factor
Docket Number Region Constructor MW MOC Exp. Date  Number (Percent) Note
Ginna | PWR-DRYAMB 1520 0470 04/25/1966 OL-FP 846
Rochester Gas & Electric Corp WEST 2LP 12/10/1984 DPR-18
20 MI NE of Rochester, NY GIL 07/01/1970
050-00244 BECH 09/18/2009
Grand Gulf 1 i BWR-MARK3 3833 1143 09,04/1974 OL-FP 911
Entergy Operations, Inc GE 6 11/01/1984  NPF-29
25 M! S of Vicksburg, MS BECH 07/01/1985
05000416 BECH 06/16/2022
Haddam Neck | PWR-DRYAMB 1825 0560 05/26/1964 OL-FP 749
CT Yankee Atomic Power Co WEST 4P 12/27/1974 DPR-61
13 Mi E of Meriden, CT S&W 01/01/1968
050-00213 S&W 06/29/2007
H. B. Robinson 2 I PR -DRYAMB 2300 0683 04/131967 OL-FP 800
Carolina Power & Light Co WEST AP 09/23/1970 DPR-23
26 MI f=om Florence, SC EASG 0307197
050-00261 £8S0 07/31/2010
Hope Creek 1 } BWr-MANK1 3293 1067 11/04/1974 QL-FP 819
Public Service Eleciric & Gas To GE 4 07/25/1386 NPF-57
18 MI SE of Wilminator, 0 BECH 12/20/1886
050-00354 BECH 04/11/2026
Indian Poiri 2 ! PWR-DRYAMB 3079 04939 10/14/1966 OL-FP 475
Consolidated el o WEST 4LP 09/26/1973 DPR-26
24 K Ko, New York Cice NY UE&C 08/01/1974
050 0247 WDCO 09/28/2013
indan Poi~ 3 I PWR-DRYAMB 3025 0965 08/131968 OL-FP 86 4
Power Authorit, of the State of New York WEST  4LP 04/05/1976 DPR-64
24 Mi N of New York City, NY UE&C 08/30/1976
050-00286 WDCO 08/13/2008
James A FitzPatrick | BWR-MARK1 2436 0780 0572011970 OL-FP 494
Power Authority of the State of New York GE 4 10/17/1974 DPR-59
8 Mi NE of Oswego NY S&W 07/28/1975
050-00333 S&W 10/1772014
Joseph M. Farley 1 It PWR-DRYAMB 2652 0814 08/16/1972 OL-F 758
Southern Nuciear Operating Co WEST 3LP 06/25/1977 NPF-2
18 Mi SE of Dothan, AL SSi 12011977
050-00348 DANI 0672572017
Joseph M. Farley 2 il PWR-DRYAMB 2652 0824 08/16/1972 OL-FP 934
Southern Nuciear Operating Co WEST 3LP 0373171881  NPF-8
18 M SE of Dothan, AL SS! 07/30/1981
050-00364 BECH 03/31/2021 (Continued)
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Unit Con Type CP lssued Average
Operating Uility NSSS OL issued  !iconss  Capacity
Locaiion NRC AE Licensed Nel Comm. Og iype &  Factor
Docke! Number Region Constructor Mwt mMoC Exp Dete  Numbher  (Percent) Note
Kewaunee Nl PWR-DRYAMB 1650 0511 08/06/1968 OL-FP 827
Wisconsin Public Service Corp WEST 2LP 12211973 DPR-43
27 MI E of Green Bay, WI PSE 06/16/1974
050-00305 PSE 1202172013
La Salle County 1 I BWR-MARK2 3323 1036  09/10/1973 OL-FP 75.2
Commonwealth Edison Co GE 5 08/13/1982 NPF-11
11 MI SE of Ottawa, IL S&L 01/01/1984
050-00373 Cwe 05/17/2022
La Salle County 2 il BWR-MARK2 3323 1036  09/10/1873 OL-FP %0
Commonweaith Edison Co GE § 03/23/1984 NPF-18
11 MI SE of Ottawa, IL S&L 10/19/1984
050-00374 CWE .2/16/2023
Limerick 1 I BWR-MARK2 3293 1055  06/19/1974 OQL-FP 880
Philadelphia Electric Co GE 4 08/08/1985 NPF-39
21 MI NW of Philadelphia, PA BECH 02/01/1986
050-00352 BECH 10/26/2024
Limerick 2 | BWR-MARK2 3293 1055 06/19/1974 OL-FP 773
Philadeiphia Electric Co GE 4 08/25/1989 NPF-85
21 MI NW of Philadelphia, PA BECH 01/08/1990
05000353 BECH 06/22/2029
Maine Yankee | PWR-DRYAMB 2700 0860  10/21/1968 CL-FP 851
Maine Yankee Atomic Power Co COMB  CE 06/29/1873 DPR-36
10 MI N of Bath, ME S&W 127281872
050-00308 S&W 10/21/2008
McGuire 1 I PWR-ICECND 3411 1129 02231973 OL-FP 69.2
Duke Power Co WEST 4P 07/08/1981 NPF-§
17 MI S of Charlotte, NC DUKE 12/01/1981
050-00368 DUKE 06/12/2021
McGuire 2 I PWR-ICECND 3411 1129 07231973 OQL-FP %2
Duke Power Co. WEST 4P 05/27/1983 NPF-17
17 Mi S of Chatlotte, NC DUKE 03/01/1984
050-(0370 DUKE 03/03/2023
Millstone 1 | BWR-MARK1 om 0654 05/19/1966 OL-FP 306
Northeast Nuclear Energy Co GE 3 10/31/1086 DPR-21
3.2 MI ENE of New London, CT EBSO 03011971
050-00245 EBSO 10/06/2010
Millstone 2 | PWR-DRYAMB 2700 0862 127111970 OL-FP 522
Northeast Nuciear Energy Co COMB CE 09/30/1975 DPR-65
3.2 MI ENE of New London, CT  BECH 1272611975
050-00336 BECH 07/31/2015
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191
Unit Con Type P lssued Avarage
Dpersting Utility NSSS L issued  License  Capacity
Location NRC  Af Licensed Me! Comm.Op Type &  Factor
Docket Number Region Constructor Hwt MoC Exp. Date  Numbser  (Percent) MNote
Milistone 3 I PWR-DRYSUB 3411 1137 08/09/1974 OL-FP 285
Northeast Nuclear Energy Co WEST 4ALP 01/31/1986 NPF-49
32 MIENE of New London, CT ~ S&W 04/23/1986
050-00423 S&W 11725/2025
Monticello I BWR-MARK1 1670 0536  06/19/1967 OL-FP 76.6
Northern States Power Co GE 01/08/1981 DOPR-22
30 MI NW of Minneapolis, MN BECH 06/30/1971
(050-00263 BECH 08/08/2010
Nine Mile Point 1 | BWR-MARK! 1850 0615  04/12/1965 OL-FP s
Niagara Mohawk Power Corp. GE 2 127261974 DPR-63
6 MI NE of Oswego, NY NIAG 12/01/1963
050-00220 S&W 08/22/2009
Nine Mile Point 2 | BWR-MARK2 3323 1097  06/24/1974 OL-FP 686
Niagara Mohawk Power Corp GE § 07/02/1987 NPF-69
6 MI NE of Oswego, NY S&W 03/11/1988
050-00410 S&W 10/31/2026
North Anna 1 i PWR-DRYSUB 2893 0911 02191971 OL-FP 705
Virginia Electric & Power Co WEST 3LP 04/0111978 NPF4
40 MI NW of Richmond, VA S&W 06/06/1978
050-00338 S&wW 04/01/2018
North Anng 2 i PWR-DRYSUB 2833 0909  02/19/1971 OL-FP 9.5
Virginia Electric & Pawer Co WEST 3LP 08/21/1980 NPF-7
40 MI NW of Richmond, VA S&W 12/14/1980
N50-00339 S&W 08/21/2020
Oconee 1 Il PWR-DRYAMB 2568 0846  1106/1967 OL-FP B12
Duke Power Co B&W LLP 02/06/1973 DPR-38
30 Mi W of Greenville. SC DBDB 07ns5n8e3
050-00268 DUKE 02/06/2013
Oconee 2 I PWR-DRYAMB 2568 0846  11/06/1967 OL-FP 100.2
Duke Power Co. B&W LLP 10/06/1973 DPR-47
3 MI W of Greenvilie, SC D808 08/09/1974
050-00270 DUKE 10/06/2013
Oconee 3 I PWR-DRYAMB 2568 0846  11/06/1967 OL-FP 754
Duke Power Co. B&W LLP 0718/1974 DPR-55
30 MI W of Greenville, SC DBOB 12/16/1974
050-00287 DUKE €. N872014
Oyster Creek | BWR-MARK1 1830 0610 1211511964 OL-FP 547
GPU Nuclear Corp GE 2 07/02/1991 DPR-16
S Mi S of Toms River, NJ B&R 12/01/1969
050-00219 B&R 12/15/2004 (Cortinued)
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Unit Con Type CP issued Average
Operating Uity N3SS OL tssued  License  Capacity
Location NRC  AE Licensed Net Comm. Op Type & Factor
Doctat Number Region Construstor MWt MDC Exp. Date  Number (Percant) WNote
Palisades I PWh-DRYAME 2530 0730 0311411967 OL-FP 76.2
Consumers Power Co come CE 02211991 DPR-20
5 MI S of South Haven, M! BECH 127311871
050-00255 BECH 03/14/2007
Palo Verde 1 V  PWR-DRYAMB 3800 1221 05/25/1876 OL-FP 871
Arizona Public Service Co COMB CEBC 06/01/1985 NPF-41
36 MI W of Phoenix, A BECH 01/28/1986
050-00528 BECH 12/31/2024
Palo Verde 2 V  PWR-DRYAMB 3800 1221 05/25/1976 OL-FP 773
Arizona Public Service Co COmB CEBO 04/24/1986 NPF-51
36 MI W of Phoenix, AZ BECH 09/19/1986
050-00529 BECH 12/08/2025
Palo Verse 3 V  PWR-DRYAMB 3800 1221 05/25/1976 OL-FP 703
Arizona 2ublic Service Co COMB CEso 11/25/1987 NPF-74
36 MI W of Phoenix, A BECH 01/08/1988
050-0055 BECH 0372572027
Peach Botton 2 | BWR-MARK1 3293 1055 017311968 OL-FP 54 8
Philadelphia Evxcuic Lo GE 4 12/1411873 DPR-44
17.9 MI S of La caster, PA BECH 07/05/1974
050-00277 BECH 01/31/2008
Peazi1 Bottom 3 | BWR-MARK1 3293 1035  01/31/1968 OL-FP 56 1
Pt iladeiphia Electric Co. GE 4 07/02/1974 DPR-56
17.9MI S of Lancaster, PA BECH 12/23/1974
050-00:78 BECH 01/31/2008
Perry 1 il BWR-MARK3 3579 1166 05031977 OL-FP 879
Cleveland Electric lluminating Co. GE 6 11/13/1986 NPF-58
7 Mi NE of Painesvilie, OH GIL 11/18/1987
050-00440 KAIS 03/18/2026
Perry 2 i BWR-MARK3 0000 1206  05/03/1977 CP - (1)
Cleveland Electric lluminating Co. GE 6 (DER) CPPR-149
7 MI NE of Painesville, OH AL
050-00441 KAIS
Pilgrim 1 | BWH-MARK! 1998 0670  08/26/1968 OL-FP 58 4
Boston Edison Co. GE 3 09/15/1872 DPR-35
4 Mi SE of Plymouth, MA BECH 12/01/1972
050-00293 BECH 06/08/2012
Point Beach 1 il PWR-DRYAMB 1518 0485 071191757 OL-FP 854
Wisconsin Electzic Power Co WEST 2LP 10/05/14/0 DPR-24
13 MI NNW of Manitowoc, Wi BECH 12211970
050-00266 BECH 10/05/2010
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1991

Unit Con Type CP issued Average
Opetadng Utility KSSS OL issued  License  Capacity
Locaticn NRC  AE Licensed Nel Comm Op Type &  Factor
Docket Number Reglon Constructor L MDC Exp. Date  Number (Percent) Koie
Point Beach 2 I PWR-DRYAV®R 1518 0485 077251968 OL-FP 868
Wisconsin Electric Power Co WEST 2LP 03/08/1873 DPR-27
13 MI NNW of Manitowoc, W BECH 10/01/1972
(50-00301 BECH 03/08/2013
Prairie Island 1 i PWR-DRYAMB 1650 0503 06/25/1968 OL-FP 904
Northern States Power Co WEST 2LP 04,05/1974 DPR-42
28 MI SE of M:nneapolis, MN FLUR 12/16/1973
25000282 NSP 08/09/2013
Prairie Island 2 i PWR-DRYAMB 1650 0500 06/25/19%68 OL-FP 1023
Northern Staies Power Co WEST 2P 10/26/1974 DPR-60
28 MI SE of Minneapolis, MN FLUR 1272111974
050-00306 NSP 10/29/2014
Quad Cities 1 i BWR-MARK! 2501 0769 02/15/1967 OQL-FP 525
Commonwealth Edison Co GE 3 121411972 DPR-29
20 MI NE of Moline, IL S&L 02/18/1973
050-00254 (11¢.1¢ 1211472012
Quad Cities 2 Il BWR-MARK1 2511 0769 02/15/1967 OL-FP 785
Commonweaith Edison Co GE 3 12,141972 DPR-30
20 MI NE of Moline, IL S&L 03/10/1973
050-00265 UEAC 12142012
River Bend 1 IV BWR-MARK3 2894 0936 03/25/1977 OL-FP 816
Guit Srates Utilities Co GE ® 1172011985 NPF-47
24 MI NNW of Raton Rouge, LA~ S&W 06/16/1986
(050-00458 S&W 08/29/2025
Salem 1 | PWR-DRYAMB 3411 1106  09/25/1968 OL-FP 703
Public Service Electric & Gas Co WEST 4P 12/011876 DPR-71
18 MI S of Wilmington, DE PUBS 06/301977
050-00272 UE&C 08/13/2016
Salem 2 | PWR-DRYAMB 3411 1106 09/25/1968 O -FP 781
Public Service Electric & Gas Co WEST 4P 05/20/1981 DPR-75
18 M1 S of Wilmington, DE PUBS 10/13/1981
050-00311 UERC 04/18/2020
San Onofre 1 V  PWR-DRYAMB 1347 0436  03/02/1964 OL-FP 530
Southern California Edison Co.  WEST  3LP 09/26/1991 DPR-13

& San Diego Gas & Electric Co.  BECH (101/1968
4 M! SE of San Clemente, CA BECH 03/02/2004
050-00206

(Continued)

1992 INFORMATION DIGEST 87



1691

Unit Con Typs CP Issued Average
Operating Utility NSSS OL issued  License  Capaci
Location NRC AE Licensed Net Comm.Op Type &  Facior
Dockat Kumber Region Construcror Wow MDC Exp. Date  Number (Percent) Note
San Onofre 2 V  PWR-DRYAMB 3390 1070 10/18/1873  OL-FF 615
Southern California Edison Co COMB CE 09/07/1982 NPF-10

& San Diego Gas & Electric Co.  BECH 08/08/1983
4 MI SE of San Ciemente, LA BECH 10/18/2013
050-00361
San Onotre 3 V  PWR-DRYAMB 3390 1080 10/18/1873 OL-FP 918
Southern California Edison Co cOME CE 09/16/1983 NPF-15

& San Diego Gas & Electric Co  BECH 04/01/1984
4 MI SE of San Clemente, CA BECH 10/18/2013
050-00362
Seabrook 1 | PWR-DRYAMB 3411 1150 070071976 OL-FP 676
Public Service Co. of NH WEST 4P 031511990 NPF-86
13 MI S of Porthsn.outh, NH UE&C 08/19/1990
050-00443 UE&C 10/17/2026
Sequoyah 1 Il PWR-ICECND 34n1 1122 05271970 OL-FP 739
Tennessee Valley Authority WEST 4P 09/17/1980 DPR-77
9.5 MI NE of Chattanooga, TN TVA 07/01/1981
050-00327 TVA 09/17/2020
Sequoyah 2 I PWR-ICECND 3411 1122 05271970 OL-FP 948
Tennessee Vailey Authority WEST 4LP 06/15/1981 DPR-78
8.5 MI NE of Chattanooga, TN TVA 06/01/1982
050-00328 TVA 09/15/2021
Shearon Harris 1 I PWR-DRYAMB 2775 086( 01271978 OL-FP 786
Carolina Power & Light Co WEST 3LP 01/12/1987 NPF-63
20 Mi SW of Raleigh, NC £8SO 05/02/1987
050-00400 AN 10/24/2026
South Texas Project 1 IV PWR-DRYAMB 3800 1251 12/22/1975 OL-FP 658
Houston Lighting & Power Co. WEST 4P 03/22/1988 NPF-T6
12 MI SSW of Bay City, TX BECH 08/25/1988
050-00498 EBSO 08/20/2027
South Texas Project 2 IV PWR-DRYAMB 3800 1251 12/22/1975 OL-FP 66.2
Houston Lighting & Power Co. ~ WEST  4LP 03/28/1983 NPF-80
12 Mi SSW of Bay City, TX BECH 06/19/1989
050-00499 EBSO 12/15/2028
S.. Lucie 1 It PWR-DRYAMB 2700 0839 07011970 OL-FpP 78.8
Florida Power & Light Co COMB CE 03011976 DPR-67
12 Mi SE of Ft Pierce, FL EBSC 12211976
050-00335 EBSO 03/01/2016
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Appendix A U.S. Commercial Nuclear Powsr Rzactors (Continued)

1981
Unit Con Type CP issued Average
Operating Utility NSSS OL tssued  License  Capacity
Locstion AE Licensad Mel Comm.0p Tyre d Factor
Dockei Number Constructor W MDC Exp. Date  Number (Percent) Note

PWR-DRYAMB 270X 3 AV i K} 101 1

ME

virg il €

17 MI NW of Newport News, VA
050-00281

Susquehanna |
Pennsylvania Power & Light (
7 MI NE of Berwick, PA
050-00387

C slonsne it AD
susquenanna . BWR-MARK;
e

Pennsylvania Power & Light GE 4

7 MI NE of Berwick, FA BECH

050-00388 B

PWR-DRYAME

ar
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unit Con Type CP tssued Avereg.
Opersting Wility KESS OL ssued  Liceise  Capac'ty
Location NRC AR Litensed Nel Comm Op Type &  Feclor
Docket Number Region Constructor Mwi moc Exp Date  Number  (Percent) Nole
vermon! Yankee | BWH-MARKYT 1503 0504 12111967 OL-FP 931

/1 Yankee Nucles' Power Corp GE 4 02/28/1973 DPR-2¢
5 MI S of Brattieboro, V1 EBSO 117301972
050-00271 EBSO 03/21/2012
Voglie 1 I PWR-DRYAMB 3411 1100 06281674 OLTP 778
Georgia Power Co WEST 03/16/1987 NPF-68
26 M1 SE of Augusta, GA SBEC 06/01/1987
050-00424 GPC 011672027
Vogtie 2 I PWR-DRYAME 3411 1087  ORR81974  OL-FP 926
Geotyia Power Co WEST 4P 03/51/1889  NPF-8%
26 M1 S of Augusta, GA SBt. 05/20/198¢C
050-004¢5 GPC 020872029
Washington Nuclear 1 vV PWR-DRYAMB 0000 1266 12241975 CP - (1)
Washington Public Power BAW LLP (DER) CPPR-134

Supply System UEAC
12 MINW of Richland, WA BECH
050-00460
Washington Nuclear 2 V  BWR-MARK? 3323 1685 03101973 OL-FP 443
Washington Public Power GE 5 04/13/1984 Ni'F-21

Supply System B&R 12/,3/1964
12 MINW of Richland, WA BECH “2120/2023
050-00397
Washington Nuclear 3 YV  PWR-DRYAME 0000 1242 041111878 CP - 1)
Washington Public Power COMB CEBO ‘DER) CPPR-154

Supply System EBSO
26 MI W of Olympia, WA EBSO
050-00508
Waterlord 3 IV PW.-DRYAMB 33% 1078 1141874 OL-FP 773
Entergy Operations. Inc coMB CE 0316/1945 NPF 8
20 MI W of New Orleans, LA £BS0 09/24/1985
0000382 EBSO 12/18/2024
Watts Bar 1 I PWR-ICECND 0000 165 01231973 CP - ()
Tennessee Valiey Authority WEST 4P (DER) CPPR-91
10 MI S of Spring City, TN TVA
050-00390 TVA
Watts dar 2 1 ‘WR-ICECND 0000 166 01231973 CP - ()
Tenng:see Valley Authority WEST 4LP (DER) CPPR-92
10 M1 S of Spring City, TN TVA
050-00391 TVA
90 NUCLEAR REGULATORY COMMISSION



#osogix A US. Commercial Nuclesr Power Reactors (Continuso)

Unit Con Type CP resuee m
Operating Utility NSSS OL lesusd  Liconse
Location NRC AE Licensed Nel Comm. Op Type &  Facter
Qocke! Number Region Constructor L Moc Exp Date  Number  (Percent) Note
Woll Crevk 1 IV  PWR-DRYAMB 3«11 1135 05311977 OL-FP 289
Woll Creek Nuclear Operating WEST aLp 06/04/1085 NPF-42

Corp BECM 06/03/1985
3.5 MINE of Burlington, KS DANI 03/11/2025
050-00482
Yankee -Rowe | PWR-DRYAME 0600 0167 11041957 OL-FP 678 (3)
Yankee Atomic Electric Co WEST 4P 127241963  DPR-3
21 MINE of Pittstield. MA S&W 07/01/1961
050-00029 S&W 07/08/2000
Hon 1 I PWR-DRYAMB 3250 1040 12/26/1968 OL-FP 468
Commuiweaith E9isor Co WEST 4P 10191973 DPR-39
40 MI N ¢! Chicago, IL S&L 12/311873
050-0N295 Cwt 04/06/2013
Zion 2 I PWE-DRYAMS 3250 W40 122611968  OL-FP 5.3
Commonwealth Edison Co WEST 4P 111411973  DPR-48
40 MI N of Chicage, IL S&L 09171474
050-00304 Cwe 11472013

Note: (1) Deferred Construction
(2) Under Construction
{3) Under 10 CFR 50 82, Yankee Alomic Electric Compary applied for termination of their license. Permanent
cessation of power operation of the Yankee-Rowe nuciear power reactor was efiective on 02/27/92

‘ Source Nuclear Regulator: Commission and licensee data as compiled by the Nuclear Regulatory . ommusion
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Appendix B

U.S. Commercial Nuclear Power Peactors

Formerly Licensed to Gperate
MNQ’@N
Unit Con fype OL Issved Alternative Selected
Location Mwt Shut Down Current Status
Bonus * B'WR 04/02/1964 ENTOMB
Punta Higuera, PR 5 06/01/1968 ENTOMB
CVIR ** PIHW 1RIN6Z SAFSTOR
Part, SC 65 01/01/1967 SAFSTOR
Dresden 1 BWH 09/26/1954 SAFSTOR
Morns, IL nw 10/311878 SAFSTOR Preparation
Elk River * PaR 11/06/1962 DECON
Elk Riv-i, MN 58 02/01/1968 DECON Completed
Fermi 1 SCF 05101263 SAFSTOR
Lagoona Beach, M 200 1172811872 SAFSTOR
Fort St Viain H1G 12211873 DECON
Platteville, CO B4? 08/18/1989 NRC Review
GE VEWR BWH 087311957 SAFSTOR
Plgasanton, CA 50 12/09/1963 SAFSTOR
Hallam * SCGM 01/02/1962 ENTOMB
Hallam, NE 256 09/01/196 ENTOME
Humboldt Bay BWR 08/26/1962 SAFSTOR
Eureka, CA 200 07/02/1976 SAFSTOR
indian Point 1 PWR 03/26/1962 SAFSTOR
Buchanan, NY 615 10/31/1984 NRC Review
La Ciosse fiwk 07031967 SAFSTOR
(3enoa, W! 185 04/30/1987 SAFSTOR
Pathfinder Bwh 03/12/1964 SAFSTOR
Sioux Falls, SO 1% 10011967 DECON in Progress
Peach Bottom 1 HTG 01/24/1966 SAFSTOR
Peach Bottom, PA 115 1011974 SAFSTOR
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Appendix B U.S. Commercial Nuclear Power Reactors Formerly Licensed tr Operste (Cortinued)

Decommissioning
Unit Con Type OL lssued Alternative Selected
Location Mwi £ Down Current Status
Fiqua * OCwM 08/23/1962 ENTOMB
Pigua, O 4 11/01/1966 ENTOMB
Rancho Seco PWH 0i/16/1974 SAFSTOR
Merald, CA e 06071808 NAC Review
Shippingnon * PWR NA DECON
Shigpingpnn, PA 236 1982 DECOn Completed
Shoretam BWH 04/21/1989 DECON
Wading River, NY 2436 06/26/1989 NRC Review
Three Mile Island 2 PWR 02/08/1978 -
Londonderry Township. PA 2770 0372811979

* KEC/DOE owned, not reguiated by NRC.

** Holds byproduct license from State of South
Carolina

*** Three Mile Island ? is undergoing decontamiation

in selected areas. On completion of these activities,

the plant will be placed in a monitored storage
mode for an indefinite period.

m.
includes reactors of 10 MW capacity or greater.

ENTOMB is detined as the alternative in which
radioactive contaminants are encased in a structurally
lung-lived material, such as concrete. The eniombment
structure is appropriately maintained, and continued
sur-2iliance 1s carried out until the radioactivity decays
10 8 level permitting untestricted release of the property.

SAFSTOR Is defined as the alternative in which the
nuclear facility is placed and maintained in such
condition that the nuclear facility can be safely stored
and subsequently decontaminated (deferred
decontamination) to levels tha! permit release for
unrestricted use.

DECON is defined as the alternative in which the
equipment, structures, and portions of a facility and site
containing radioactive contaminants are removed of
gecontaminated 1o 7 level that permits the property to be
released for unrestricted use shortly after cessation of
operations

Source: DOE Integrated Data Base for 1990, U.S. Spent
Fuel and Radioactive Waste, Inventories, Progections,
and Characteristics (DOE/RW-0006, Rev 6), and
Nuclear Regulatory Commission
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Appendix C

Canceled U.S. Commercial
Nuclear Power Reactors
Cenceled

Unit Con Type Date

Utitity MWe Per Unit Status

Aliens Creek 1 BWH 1982

Houston Lighting & Power Company 1150 Under CP Review
Allens C.- ~ 2 BWR 1976

Houston Lignting & Power Company 1150 Under CP Review
Atlanta 1 & 2 PWR 1978

Public Service Electric & Gas Compi.y ALY Under CP Review
Bailly BWR 1981

Northern indiana Public Service Company b4’ With CP

Banon 1 & 2 BWH 1977

Alabama Power & Light 1159 Under CP Review
Barton 3 & ¢ BWR 1975

Alabama Power & Light 1159 Under CP Review
Black Fox 14 2 BWR 1982

Public Service Company of Oklahoma 1150 Under CP Review
Blue Hills 14 2 PWR 1978

Gulf States Utilities Company ) Under CP Review
Callaway 2 PWR 1981

Union Electric Company 1150 With CP
Cherokee 1 PWR 1983

Duke Power Company 1280 With CP
Cherokee 2 & 3 PWR 1082

Duke Power Company 1280 With CP

Clinch River LMFB 1983

P oject Management Corp. . DOE, TVA 350 Under CP Review
Ciinton 2 BWR 1983

Hinots Power Company 833 With CP
Davis-Besse 2 & 3 PWR 1981

Toledo Edison Company 906 Under CP Review
Douglas Point 1 & 2 BWH 1977

Potomac Electric Power Company 1146 Under CP Review
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Appendix C. Canceled U.S. Com:nercial Nuclear Power Resclors (Continued)

B e e DTSN -

Cancoled
Unit Con Type Date
Uty MWe Per Unit Status
Ere14? PWR 1980
Ohio Edison Company 1260 Under CP Review
Forked River 1 PWH 1980
Jersey Central Power & Light Company 1070 With CP
Fort Cathoun 2 PWR 1977
Omaha Public Power District 1136 Under OF Review
Fulton 1 & 2 H1G 1975
Philadelphia Electric Company 1160 unGer CP Review
Grand Gult 2 BWR 1990
Entergy Operations, Incorporated 1250 With CP
Greene County PWH 1980
Power Authority of the State of NY 19 Under CP Fwiew
Greenwood 2 & 3 PWR 1980
Detroit Edison Company 1200 Under CP Reiew
Hartsville A1 & A2 BWR 1964
Teanesaee Valley Authorits 1233 with CP
Hartsville B1 & B2 BWH 1982
Tennessee Valley Authority 1233 With CP
Haven 1 PWR 1980
Wisconsin Electric Power Company 900 Under CP Review
Haven 2 (formerly Koshkonong 2) PWR 1978
Wisconsin Electric Power Company 900 Under CP Review
Hope Creek 2 BWR 1981
Public Service Electric & Gau Company 1067 With CP
Jarnesport 14 2 PWR 1980
Long Istand Lighting Company 1150 With CP
Marble Hill 1 & 2 PWR 1885
Public Service of Indiana 1130 With CP
Midland 1 PWH 1986
Consumers Power Company 492 With CP
Midiand 2 PWF 1986
Consumers Power Compan, 818 Wwith CP
(Continued)
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Unit Con Type Date

Uity MWwe Per Unlt Status
Montague 1 & 2 BWH 1980

Northeas! Nuciear Energy Company 1150 Unoer CP Review
New England 1 & 2 PWT 1979

New England Power Company 1154 Under CP Review
New Haven 1 4 2 PWR 1980

New York State Electric & Gas Corporation 1250 Under CP Review
North Anng 3 PWR 1982

Virginia Electric & Power Company 807 With CP

North Anna 4 PWR 1980

Virginia Electric & Power Company n? With CP

North Coast 1 PWH 1978

Puerto Rico Water Resources Authority 583 Under CP Review
Palo Veroe 4 8 5 PWH 197%

Arizona Public Service Company 1270 Under CF Review
Pebble Springs 1 & 2 PWR 1982

Portland General Electric Company 1260 Under CP Foview
Perkins 1,2. 83 Py 1982

Duke Power Company 12%0 Under CP Review
Phipps Bend 1 & 2 BWHR 1982

Tennessee Viliey Authority 1220 With CP

Pilgrim 2 PWR 1981

Boston Edison Company 1180 Under CP Review
Pilgrim 3 PWR 1974

Boston Edison Company 1180 Under CP Review
Quanicassee 1 & 2 PWH 1974

Consumers Power Company 1150 Under CP Review
River Bend 2 BWR 1984

Gult States Utilities Company 834 With CP
Seabrook 2 PWR 1988

Public Service Co. of New Hampshire 1198 #ith CP

Shearon Hams 2 PWH 1983

Carolina Power & Light Company 900 With CP
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Appendix C Canceled U.S. Commercial Nuclear Power Reactors (Continued)

Canceled
Unit Con lm Date
WUtiliry MWe Per Unit Status
Shearon Harris 34 4 PWH 1981
Caroling Power & Light Company 900 with CP
SkagitvHanord 1 & 2 PWH 1983
Puget Soun. Power & Light Company 12n Under CP Review
Sterling PWR 1980
Rochester Gas & Electric Corporation 1150 with CP
Summit142 HIG 1375
Deimarva Poaer & Light Company 1200 Under CP Review
Sundesert 18 2 PWHR 1978
San Diego Gas & Flectric Company 974 Under CP Review
Surry 344 PWH 1977
Virginia Electric & Power Company 882 Wit CP
Tyrone 1 PWH 1981
Northern States Power Company 1150 Under CP Review
Tytone 2 PWH 1974
Northern States Power Company 1150 With CP
Vogtie 3 & 4 PWH 1974
Georgia Power Company 13 With CP
Washington Nuclear 4 PWH 1982
Washington Public Power Supply System 1218 With CP
Washington Nuclear 5 PWH 1962
Washington Public Puwer Supply System 1242 Witn CP
Yellow Creek 1 & 2 BWH 1964
Tennessee Valley Authority 1285 With CP
Zimmer 1 BWR 1984
Cincinnati Gas & Electric Company 810 With CP

Note: Cancelation is defined as public announcement of cancelation or written notification to NRC.
Only docketed applications are indicated
Source: DOE/EIA Commercial Muclear Power 1990 (DOE/EIA-0438 (90)) and Nuclear Regulatory Commission
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Appendix D

U.S. Commercial Nuclear Power
Reactors by Licensee
Utility Unit
Arizona Public Service Company Palo Verge 1,2, & 3
Battimore Gas & Electric Company Calvert Cliftis 1 & 2
Bostot: Edison Company Pilgrim 1
Carolina Power & Light Company Brunswick 1 & 2
Carclina Power & Light Company H. B. Robinson 2
Carcling Power & Light Company Shearon Harris 1
Cleveland Electric lluminating Company Perry 1 42
Commonwealth Edison Company Braidwood 1 & 2
Commonweaith E¢'son Company Byron 142
Commonwealth Edison Company Dresden 2 & 3
Commonwea!th Edison Company L2 Salle Courty 1 & 2
Commonwealth Edison Company Quad Cities 1 & 2
Commonwealth Edison Company Zion1&2
Consolidated Edison Company Indian Point 2
Consumers Power Company Big Rock Point
Consumers Power Company Palisaes
CT Yarikee Alomic Power Company Haddam Neck
Detroit Edison Company Fermi
Duke Power Company Catawba 1 £, 2
Duke Power Company McGuire 1{ 2
Duke Power Company Oconee 1,2 % 3
Duguesne Light Company Beaver Valiey 18 2
Entergy Operations, Incorporated Arkansas Niglear 1 § 2
Entergy Operations, Incorporated Waterford 3
Entergy Operations, incorporated Grand Guif 1
Florida Power Corporation Crystal River 3
Florida Power & Light Company St Luciz < &2
Florida Power & Light Company Turkey roint 3& 4
Georgia Powwr Company Edwin | Hatch 1 & 2
(Georgia Power Company Voglie 182
GPU Nuclear Corporation Oyster Creek
GPU Nuclear Corporation Three Mile Island 1
Gulf States Utitities Company River Bend 1
Houston Lighting & Power Crimpany South Texas Project 1 & 2
"llinois Power Company Clinton
Indiana/Michigan Puwer Compaiiy D CCook1&2
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Appendin O U.S. Commercial Nuclear Power Reactors by Licenses ((oninued)
M

Utility Unit

lowa Electric Light & Power Company Duane Armold
Maine Yankee Atomic Power Company Maine Yankee
Nebraska Public Power Distiict Cooper

Niagara Mohawk Power Corporation Nine Mile Point 1 & 2
Northeast Nuclear Energy Company Milistone 1.2 & 3
Northern States Power Company Monticello
Northern States Power Company Prairie Island 1 & 2
Omaha Public Power District Fort Cathoun
Pacific Gas & Elactric Company Diablo Canyon 18 2
Pennsyivania Power & Light Company Susquehanna 18 2
Philadeiphia Electric Company Limerick 1 & 2
Philadeiphia Electric Company Peach Bottom 2 & 3
Portland General Electric Company Trojan

Power Authority 01 ' # State of New York Indian Point 3
Power Authority nf ihe State of New York James A FitzPalrick
Public Service Company of New Hampshire Seatvook 1

Public Sarvice Electric 8 Gas Company Hope Creek 1
Public Service Eiectric & Gas Company Salem 142
Rochester Gas & Flectric Corporation Ginna

wouth Carolina Eleciric & Gas Company Summer

Southern California Edison Co &

San Diago Gas & Electric Company SanOnofre 1,2, 83
Southern Nuclear Operating Company Joseph M. Farley 18 2
Teanessee Valley Authority Gellefonte 1 & 2
Tennessee Valley Authority Browns Ferry 1.2, 8 3
Tennessee Valley Authority Sequoyah 1 & 2
Tennessee Valley ~utho Watts Bar 1 & 2
Texas Utilities Electric Company comanche Peak 1 § 2
Toledo Edison Company Dav's-Besse
Union Elactric Company Callaway
VT Yankee Nuciear Power Corporation vermont Yankee
Virginia Electric & Power Company North Anna 1 & 2
Virginia Electric & Power Company Surry 182
Washington Public Power Supply System Washingtor Nuclear 1,2, & 3
Wisconsin Electric Power Company Point Beach 1 & 2
Wisconsin Public Service Company Kewaurnee
Wolf Creek Nuclear Operating Corporation Wolf Creek 1
Yankee Atomic Electric Company Yankee-Rowe

Source: Nuclear Reguiatory Commission
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Appendix E

U.S. Nuclear Nonpower Reactors

Licensee Reacior Type License Type License
Location OL Issued Docket Number  Number
Aerotest Triga (inc ni R-98
San Ramon, CA 07/02/196: 50-228
. kansas Tech University Trina
Russellville, AR CP application Under Review by NRC
Armed Forces Radiobiology

Research Institute Triga oL -84
Bethesda, MD 06/26/1962 §0-170
Cornell University Tero Power oL R-89
ithaca, NY 12111962 50-97
Cornell University Triga Mark li oL H-80
Ithaca, NY 01/11/1962 50-157
Dow Cheinical Company Triga oL R-108
Midiand, M| 07/03/1967 50-264
General Atomics Mark | Triga Mark | oL R-38
San Diego, CA 05/03/1953 50-89
General Atomics Mark F Triga Mark F oL R-67
San Diego, CA 07/01/1960 50-163
General Erectric Nuclear Tes! oL R-33
Pleasanton, CA 107311957 50-73
Geoigia Institute of

Technology heavy Water oL R-97
Atlanta, GA 12/26/1964 50-160
idaho State Universiy AGN-201 #103 oL R-110
Pocatelio, 1D 10111967 50-264
lowa State University UTR-10 oL R-59
Ames, 1A 10/16/1959 50-116
Kansas State University Triga oL R-88
Manhattan, KS 10/16/1962 50-188
Manhattan College Tank oL R-94
Broax, NY 03/24/1964 50-199
Massachusetts Institute of

Technology HWR Reflected oL R-37
Cambridge, MA 06/06/1958 50-20
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Appendix £ U.S. Nuclear Nonpowsr Reactors (Continued)

Licensee Reactor Type License Type License
Location OL Issued Docke! Number  Number
National institute of

Standards & Technoiogy Nuclear Tes! oL TR-5
Gaithersburg, MD 06/30/1870 50-184
North Carolina State

University Putstar oL R-120
Raleigh, NC 08/26/1972 50-297
Ohio State University Pool oL R-75
Columbus, OM 02/24/1961 50150
(regon State University Triga Mark |l ol R-106
Corvallis, OR (3071967 50-243
Pennsyivania State University W oL R-2
University Park. PA 07/08/1955 50-5
Purdue University L ockheed ol R-87
Wes! Latayette IN 08/16/1962 50-182
Reed Cnrliege Triga Mark | oL R-112
Portland, OR 07/02/1968 50-288
Rensselaer Polytechnic

Institute Critical Assembly oL Cx-2
Troy, NY 07/03/1964 50-22%
Rhode Island Alomic Energy

Commission GE Pool oL R-95
Narragansett. Ri 07/21/1964 50-183
State University of New York

(Bune'o) Pulstar oL R-77
Buftalo, NY 03/24/1961 50-57
Texas ABM University AGN-201M #106 oL R-23
College Station, TX 06/26/1957 50-59
Texas AaM University Triga oL d-128
College Station, TX 12/07/1961 50-128
LS Geological Survy Triga Mark | oL R-113
Denver, CO 02/24/19%69 50-274
University of Arizona Triga Mark | oL R-52
Tucson, A 1206/1958 50-113
University of California/

Irvine Triga Mark | oL R-116
lrvine. CA 11/24/1969 50-326

(Continued)
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Licensee Raactor Type License “ype license
Location < Issued Nocke! Number  Number
University of Flonda Argonaut oL R-5
Gainesville, FL 052171959 50-83
University of Winois Triga oL R-115
Urbana, Il 0772211962 50-151
University of Ilinois Lopra oL R-117
Urbana, IL 1227181 50-356
University of Lowell GE Pool oL R-12%
Lowell MA 12241474 50-223
University of Maryland Triga oL R-70
College Parx, MD 10/14/1960 50-166
University of Michigan Pool oL R-28
Ann Arbor, M! 09/13/1957 50-2
University of Missour/Rolla Pool oL R-79
Rolla, MO 11211961 50-123
University of Missour/

Columbia Tank oL R-103
Columbia, MO 10/11/1966 50186
University of New Mexico AGN-201M #112 oL R-102
Albuquerque, NM 09/17/1966 50-252
University of Texas Triga Mark |l oL R-92
Austin, TX 0117he8e 50-602
University of Utah, Triga Triga Mark | oL R-126
Sait Lake City, UT 09/30/1875 50-407
Unive:sity of Virgine Pool oL R-66
Charlottesville, VA 06/27/1960 50-62
University of Washington® Argonaut oL R-73
Seattie, WA 03/31/1961 50-139
University of Wiscon.in Triga oL R-74
Madison, Wi 117231960 50-156
Veterans Administration Triga oL R-57
Omaha, NE 06/26/1958 50131
Washington State University Triga oL R-76
Puliman, WA 03/06/1961 50-27
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Appendix . U.S. Nuclear Nonpower Reactors (Continued)

e s Nl S Tt S o e r—— i e ———— o s o b R
Licensee Reactor Type License Type License
Location 0L Issued Jockel Number  Number
Worcester Polvtechnic Institute  GF oL R-61
Worcester, MA 12/16/°959 50-134

*The NRC is currently reviewing application lo decommission faciiity
Source: Nuclear Regulatory Commission
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Appendix F

World List of Nuciear Power Reactors

U'ader Construction
_In Operation Or On Order Total
Number Number Number
Country of Units  Nel MWe of Units  Net MWe of Units  Nel MWe
Agenting 2 935 1 692 3 1627
Belgium 7 5484 0 0 7 5484
Beazil 1 626 2 2458 3 1,084
Buigaria 6 3538 2 1,906 8 5,444
Canaca 19 12,798 3 2,643 2 15,442
China 0 0 3 2100 K| 2,100
Cubea 0 0 2 834 2 B34
Crechoslovakia 8 3,264 6 3,340 14 6.604
Finland 4 2310 0 0 4 210
France 55 55,608 6 8,205 61 63813
(Germany 21 22 408 0 0 2 22 408
Hungary 4 1,695 0 0 i 595
India 7 1,394 9 2480 16 3874
Janan 42 31954 13 12,495 55 44 489
Kazakhstan 1 135 ] 0 1 135
Korea < 1220 3 4 462 14 11,683
Lithuania 2 2760 0 0 2 2760
Mexico 1 R54 1 F54 2 1.308
Netherlands 2 507 0 0 2 507
Pakistan 1 125 1 00 2 4%
Philippines 0 0 1 60 1 620
Romania 0 0 5 3100 5 300
Russia 24 17,751 16 14,575 40 32,326
South Atrica 2 1,840 0 0 2 1,840
Spain 9 7om 6 5747 15 12818
Sweden 12 9,907 0 0 12 9,907
Switzerland 5 2.9% 0 0 5 2.936
Taiwan, China 6 - B84 0 0 5 4884
Ukraine 15 13,020 6 570 21 18,720
United Kingdom 7 11,934 1 1.188 38 13122
USA m 99673 8 9634 119 109,307
Yugoslavia 1 620 0 0 1 620
Total 4 323,092 L 83,134 L)) 406,226

Nate: Operable, under construction, or on order (30 MWe and over) as of 12/31/91
Source: Nuciear News (2/92) ;
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Appendix
. Nuclear Power Units by Reactor Type, Worldwide
In Operation b Total
Number Number
Reactor Type of Units Net MWe of Units Nel MWe
Pressurized light-water reactors ¥ 238 206 877 298 263 981
Boiling light-water reactors 88 71,908 100 83.705
. Gas-cooled reactors, all varieties 39 12,80 3 12.807
Heavy-waler reactors, all varieties 2 15,710 L 25,288
Graphite-moderated light-waler reactors 16 14612 17 15,537
Liquid metal tast-breeder reactors 4 1178 4 4,908
Total ae 3. M 406,226

Note: Operable, under construction, or on order (30 MWe and over) as of 12/31/91,
Source: Nuclear News (2/92)
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Appendix H
Top 50 Unl‘s by Capacity Factor, Worldwide

1891

Gross

Capacity 1991

Reactor Factor Gross

Country Unit Type Vendor (Percent)  Ceneration
us. St. Lucie 2 PWR COMB 101.33 7829
us. Callaway PWR WEST 100.09 10452
Canada Pickering & HWR AECL 99.75 4719
Japan Fukushima | - § BWR TOSH 99.56 6838
Canada Pickering 8 HWR AECL 99.23 4694
Japan Kashiwazaki - Kariwa 1 BWR TOSH 97.82 9426
Canada Point Lepreau HWR AECL 97 66 5818
Japan Fukushima | - 4 BWR HIT 87 61 6703
us. North Anna 2 PWFP WEST 67.37 8078
us. Oconee 2 PWR B&W 97.23 7759
us. Prairie Island 2 PWR WEST 96.61 4739
us. Susquehanna 1 BWR GE 96.16 9140
us. Surry 1 PWR WEST 96.12 6938
Spain Garona BWR GE 95.63 3854
Spain Almaraz 1 PWR WEST 95.60 7783
Canada Pickering 7 HWR AECL 95.06 4497
Finland Olkiluoto 1 BWR ASEA 94,70 6097
Japan Tsuruga 2 PWR MHI 94.39 9592
Germany  Emsland PWR KWU 94.15 10837
Japan Ikata 1 PWR MHI 93.35 4628
us. Sequoyah 2 PWR WEST 93.31 9670
Canada Bruce 6 HWR AECL 93.24 7474
us. Joseph M. Farley 2 PWR WEST 92 82 7080
Us. San Onofre 3 PWR COMB 92 66 9148
Finland Olkilyoto 2 BWR ASEA 92.40 5349
Canada Bruce 8 HWR AECL 92.29 7398
us. McGuire 2 PWR WEST 92.27 990z
Argentina  Atucha HWR KWU 92.04 2634
us. Vogtie 2 PWR WEST 92.00 9349
us. Beaver Valley 2 PWR WEST 91.76 7138
South Korea Ulchin 1 PWR KWU 81.72 7633
us. La Salle County 2 BWR GE 9163 9006
France Chinon B3 PWR FRAM 81.46 7403
us. Vermont Yankee BWR GE 91.17 4313
South Korea Wolsung 1 HWR AECL 91.11 5417
Germany  Grafenrheinfeld PWR Kwu 90.26 10279
Hungary Paks 2 PWR AEE 90.11 3631

106 NUCLEAR REGULATORY COMMISSION



Appendix M. Top 50 Units by Capacity Factor, Worldwide (Continued)

# -

Gross
Capacity 1991
Reactor Factor Gross

Country Unit Type  Vendor (Percent) Generation
Canada Bruce 5 HWR AECL 90.02 7216
South Korea  Kori 1 PWR WEST 89.88 4622
us Byron 2 PWR WEST 89.55 9217
Britain Hunterston B-2 GCR TNPG 89.21 5143
Sweden Barsebaeck 2 BWR ASEA 89.16 4804
Finland Loviisa 2 PWR AEE 89.16 3632
Switzerland  Goesge. PWR  KwU 89.13 7573
Baigium Doe! 1 PWR ACECOWEN  89.03 3213
us. Duane Arnold BWR GE 88 99 4412
Germany Isar 1 BWR  KWU 88.87 7061
Sweden Forsmark 1 BWR ASEA 8843 7785
Sweden Oskarshamn 3 BWR ASEA 88.33 9324
Hungary Paks 4 PWR  AEE 88.16 3553

Source: Excerpted from Nucleonics Week © 1992 by McGraw-Hill, Inc. Reproduced by
‘ permission. Further reproduction prohibited.
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Appendix |
Top 50 Units by Generation, Worldwide
1991
Gross
1991 Capacity
Reactor Gross Factor
Country Unit Type Vendor Generation (Percent)
Germany Emsland PWR  KWU 10837 94.15
Germany G-onnde PWR  KWU 10518 86.13
Us. Callaway PWR  WEST 10452 100.08
Germany  Philippsburg 2 PWR  KWU 10415 88.07
Germany Isar 2 PWR  Kwu 10314 8410
Germany Grafenrheinfeld PWR  KWU 10679 90.26
France Cattenom 3 PWR  FRAM 10182 85.34
Germany Neckar 2 PWR  KwWU 10143 88.12
Germary Brokdort PWR  KwWU 9988 81.73
France Paluel 3 PWR  FRAM 9978 84 68
France Golfech 1 PWR  FRAM 9960 83.42
us. McGuire 2 PWR  WEST 9902 92.27
us. Palo Veide 1 PWR  COMB 9876 86.26
us. Sequoyah 2 PWR  WEST 9670 93.31
Japan Tsuruga 2 PWR  MHI 9592 94.39
us. Grand Guif 1 BWR GE 9507 83.10
Japan Kas/iwazaki - Karwa1 BWR  TOSH 9426 97.82
us. Perry BWR GE 9410 85.94
us. Vogtle 2 PWR  WEST 9349 92.00
Sweden Oskarshamn 3 BWR  ASEA 9324 88.33
us. Byron 2 PWR  WEST 9217 89.55
us. San Onofre 3 PWR  COMB 9148 92 .66
us. Susquehanna 1 BWR GE 9140 96.16
France Belleville 1 PWR  FRAM 9027 77 48
us. La Salle County 2 BWR GC 9006 9163
Sweden Forsmark 3 BWR  ASEA 8998 86.17
France Penly 1 PWR  FRAM 8818 7284
us. Faio Verde 2 PWR  COMB 8779 76.67
F.ance Faluel 4 PWR  FRAM 8689 73.75
France Nogent 2 PWR  FRAM 8687 74 .56
Germany Gundremmingen C BWR  KwU 8578 74.75
us. D.C. Cook 2 FWR  WEST 8481 8545
Germany Gundremmingen B BWR  KWU 8472 73.83
us. Limerick 1 BWR GE 8455 84.67
France Flamanville 2 PWR  FRAM 8315 70.57
France St. Alban/St. Maurice2 PWR  FRAM 8297 70.26
France St Alban/St. Maurice 1 PWR  FRAM 8290 70.20
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Agpendi | Top 50 Units by Generation, Worldwide (Continued)

1991
Gross
1991 Capacity
Reactor Gross Facto
Country Unit Type  Vendor Generation  (Percent)
France Belleville 2 PWR FRAM 8216 70.52
Germany Kruemmel BWR  KWU 8112 70.37
us Diablo Canyon 2 PWH WEST 8100 79 .44
us. North Anna 2 PWR  WEST 8078 97.37
Balgium Tihange 3 PWR  ACECOWEN 8043 85.81
Japan Fukushima 11-3 BWR TOSH 8033 8337
us. Palo Verde 3 PWR  COMB 8010 69.96
us Salem 2 PWR  WEST 7995 76.01
France Cattenom 2 PWR FRAM 7962 68.39
us Vogtle 1 PWR  WEST 7878 7753
Belgium Doel 4 PWR  ACECOWEN 7851 8544
us. St. Lucie 2 PWR  COMB 7829 101.33
Spain Almaraz 1 PWR  WEST 7789 9560

Source: Excerpted from Nucleonics Week © 1992 by McGraw-Hill, Inc. Reproduced by
permission. Further reproduction prohibited.
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GLOSSARY

AGREEMENT STATE: A State that has signed an agreement with the NRC
allowinq the State to regulate the use of radioactive material within that State.

BOILING-WATER REACTOR (BWR): A nuclear reactor in which water, used
as both conlant and moderator, is allowed to boi! in the core.

CAPABILITY: The maximum load that a generating station can carry under
specified conditions for a given period of time without exceeding approved
limits ¢f temperature and stress. Net summer capability is used in this report.
Measured in watts.

CAPACITY FACTOR (Gross): The ratio of the gross electricity generated, for
the period of time considered, to the energy that could have been generated at
continuous full-power operatior. during the same period.

CAPACITY FACTOR (Net): The ratio of the net electricity generated, for the
period of time considered, to the energy that could have been generated at
continuous full-power operation during the same period.

COMPACT: A group of two or more States formed to dispose of low-level
radioactive waste on a regional basis. Forty-two States have formed nine
compacts.

CONSTRUCTION RECAPTURE: The maximum number of years that could br
added to the license expiration date to recover the period from the construction
permit to the date when the cperating license was granted. A licensee is
required to submit an application for such a change.

GENERATION (Gross): The total amount of electric energy produced by a
generating station as measured at the generator term.als. Measured in
watthours.

GENERATION (Net): The gross amount of electric energy produced less the
electric energy consumed at a generating station for station use. Measured in
watthours.

GENERATION EXPENSE: Gu.eration expenses include costs associated both
with production expenses (operation, maintenance and fuel costs) and with
capital expenses (taxes, depreciation, interest, return on equity, etc.).
Generation expenses comprise the total cost of producing electricity that is the
basis for rates charged to electric utility customers. Production expenses are
variable costs that a utility has some short-term control over and may vary
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according to the amount of electricity generated in a year. Capital expenses are
generally fixed charges that are amortized over a facility's life ¢nd must be paid
whether or not a facility operates

GIGAWATT: One billion watts.
GIGAWATTHOUR : One billion watthours.

HIGH-LEVEL WASTE: High-level radioactive waste (HLW) means (I) irradiated
(spent) reactor fuel; (2) liquid waste resulting from the operation of the first
cycle solvent extraction system, and the concentrated wastes from subsequent
extraction cycles, in a facility for reprocessing irradiated reactor fuel, and (3)
solids into which such liquid wastes have been converted. HLW is primarily in
the form of spent fuel discharged from commercial nuclear power reactors; it
also includes some reprocessed HLW from defense activities, and a s nall
quantity of reprocessed commercial HLW.,

LOW-LEVEL WASTE: Low-level radioactive waste is a general term or a wide
range of wastes. Industries, hospitals and medical, educational, or 1 search
institutions; private or government laboratories; and nuclear fuel Cycle facilities
(e.g., nuclear power reactors and fuel fabrication plants) using radioactive
materials generate low-ievel wastes as part of their normal operations. These
wastes are generated in many physical and chemical forms and levels of
contamination.

MAJOR INVESTOR-OWNED ELECTRIC UTILITY: An investor-c vned electric
utility that has had in the last three consecutive calendar years sales of electricity
or transmission service that exceed at least one of the following: (1) 1 million
megawatthours of total annual sales of electricity, (2) 100 megawatthours of
annual sales )f electricity for resale, (3) 500 megawattours of annual 0ross
exchange of electricity between utilities, or (4) 570 megawatthours of wheiing for
others (deliveries plus losses). Investor-owned electric utilities account for about
75 percent of total generation in the United States.

MAXIMUM DEPENDABLE CAPACITY (Gross): Dependable main-unit gross
capacity, winter or summer, whichever is smaller. The depencable capacity
varies because the unit efficiency varies during the year due to cooling water
temperature variations. It is the gross electrical output as measured at the
output terminals of the turbine generator during the most restrictive seasonal
conditions (usually summer). Measured in watts.

MAXIMUM DEPENDABLE CAPACITY (Net): Gross maximum dependable
capacity less the normal station service loads. Measured in watts.
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MEGAWATT (MW): One million watts.
MEGAWATTHOUR (MWh): One million watthours.

NET SUMMER CAPABILITY: The steady hourly output, that generating
equipment is expected to supply to system load exclusive of auxiliary power, as
demonstrated by tests at the time of summer peak demand. Measured in watts.

PRESSURIZED-WATER REACTOR (PWR): A ni lear reactor in which heat is
transferred from the core to a heat exchanger via water kept under high
pressure without boiling the water.

PRODUCTION EXPENSE: Production expenses are a component of
Jeneration expenses that includes costs associated with operation,
maintenance, and fuel.

RADIOACTIVITY: The rate at which radioactive material emits radiation.
Measured in units of becquerels or disintegrations per second.

SPENT NUCLEAR FUEL: Fuel that has been removed from a nuclear reactor
because it can no longer sustain power production for economic or other
reasons.

URANIUM FUEL FABRICATION FACILITY: A facility that (1) manifactures
reactor fuel containing uranium for any of the following: (i) preparation of fuel
materiais; (ii) formation of fuel materials into desired shapes: (iii) application of
protective cladding; (iv) recovery of scrap rnaterial; and (v) storage associated
with such operations; or (2) conducts research and develupment activities.

UKANIUM HEXAFLUORIDE PRODUCTION FACILITY: A facility that receives
natural uranium in the form of ore concentrate; enriches it, either by gaseous
diffusion or gas centrifuge methods; and converts it inte uranium hexafluoride.

WATT: The electrical unit of power. The rate of energy transfer equivalent to
! ampere flowing under a pressure of | volt at unity power factor.

WATTHOUR: An electrical energy unit of measure equal to 1 watt of power
supplied to, or taken from, an electrical circuit steadily for 1 hour.

WHEELING SERVICE: The movement of electricity from one systemn to
ancther over transmission 1acilities of intervening systerns. Wheeling service
contracts can be established between two or more systems.

112 NUCLEAR REGULATORY COMMISSION



U 0
_— =2

ISBN O 361

l 196







