Office of the
Chief Financial Officer

2002 Edition NUREG-1350, Volumne 14




AVAILABILITY OF REFERENCE MATERIALS
IN NRC PUBLICATIONS

NRC Reference Material

As of November 1999, you may electronically
access NUREG-series publications and other NRC
records at NRC's Public Electronic Reading Room at
http:/ /www.nre.gov/reading-rm.himl

Publidly released records include, o name a few,
NUREG-series publications; Federaf Regisfer nofices;
applicant, licensee, and vendor documents

and correspondence; NRC corespondence and
internal memoranda; bulletins and information
notices; inspection and investigative reports;
licenses event reports; and Commission papers and
their attachments,

NRC publications in the NUREG series, NRC regula-
fions, and Tl 10, Energy, in the Code of Federal
Regulations may also be purchased from one of
these two sources.
1. The Superintendent of Documents

U.S. Government Printing Office

Mail Stop SSOP

Washington, DC 20402-0001

Intemet: bookstore.gpo.gov

Telephone: 202-512-1800

Fox: 202-512-2250
2. The National Technical Information Service

Springfield, YA 22161-0002

www.nlis.gov

1-800-553-6847 or, locally, 703-605-4000

A single copy of each NRC draft report for comment
is available free, to the extent of supply, upon written
request os follows:
Address: Office of the Chief Information Officer,
Reproduction and Distribution
Services Section
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
E-mail:  DISTRIBUTION@nrc.gov
Facsimile: 301-415-2289

Some publications in the NUREG series that are
posted at NRC's Web site address hitp://
www.nre.gov/reading-rm/doc-collections /nuregs
are updated periodically and may differ from the
last printed version. Although r fo material
found on @ Web site bear the date the material was
accessed, the material available on the date cited
may subsequently be removed from the sife.

Non-NRC Reference Material

Documents available from public and special
technical libraries include oll open literature items,
such as books, joumal arficles, and fransadtions,
Federal Register nofices, Federal and State legislo-
tion, and congressional reports. Such documents as
theses, dissertations, foreign reports and fransla-
fions, and non-NRC conference proceedings may
be purchased from their sponsoring organization.
Copies of industry codes and standards used in a
substanfive manner in the NRC regulatory process
are mainiained al—

The NRC Technical Library

Two White Flint North

11545 Rockville Pike

Rockville, MD 208522738

These standards are availoble in the library for
reference use by the public. Codes and standards
are usudlly copyrighted and may be purchased
fram the originating organization or, if they are
American National Standards, from—

American National Standards Insfitute

11 West 42 Sireet

New York, NY 10036-8002

WWw.ansi.org

212-642-4900

Legally binding regulatory requirements are
stated only in kaws; NRC regulations; licenses,
including technical specifications; or orders,

not in NUREG-series publications. The views
expressed in contraclor-prepared publicafions in
this series are not necessarily those of the NRC.

The NUREG series comprises (1} technical and
administrative reports and books prepared by
the staff [NUREG-X)0XX) or agency contractors
(NUREG/CR-XXXX), {2} proceedings of
conferences (NUREG/CP-XXXX], {3} reports
resulting from intemational agreements
{NUREG/IA=X00CX), {4) brochures
(NUREG/BR-XX00(), and {5) compilafions of
legal decisions and orders of the Commission
and Atomic and Safety Licensing Boards and of
Directors’ decisions under Section 2.206 of
NRC's regulations (NUREG-0750).




UNITED STATES NUCLEAR REGULATORY COMMISSION

INFORMATION
DIGEST




oo

PR IR LT e N 5 %R

i NUCLEAR REGULATORY COMMISSION




Abstract

The "Unifed States Nuclear Regulatory
Commission Information Digest" (digest)
provides a summary of information d

the U.S. Nuclear Regulatory Commission
(NRC), including the agency’s regulatory
responsibilities and licensed activities, and

general information on domestic and world-

wide nuclear energy. Published annually,

the digest is a compilation of nuclear- and

NRC-related data designed to serve as a

quick reference to major facts about

the agency and the industry it regulates.

In general, the data cover 1979 through

2001, with exceptions noted. Information

on generafing copacity and average capacity
r for operating U.S. commercial

2002 INFORMATION DIGEST

nuclear power reactors is obtained from
the NRC, as well as from various industry
sources. Industry source information is
reviewed by the NRC for consistency only,
and no independent validation and/or
verification is performed.

Comments and/or suggestions on the data
presented are welcomed and should be
directed to JoAnne M. Johnson, Division of
Planning, Budget, and Analysis, Office of the
Chief Financial Officer, United States Nudlear
Regulatory Commission, Washington, DC
20555-0001. For detailed and complete
information about tables and figures, refer to
the source publications.
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For More Information...

The U.S. Nuclear Regulatory Commission
{NRC) offers a variety of programs fo make
the agency, licensee, and nuclear indusiry
information available fo the public.

The NRC's World Wide Web site
{www.nrc.gov) contains o wide variety of
information about the agency’s regulatory
rograms. The areas covered include the
icensing of power and research reactors,
nuclear mzferials, and radiooctcijwe wasle;
agency radiation protection and emergen:
respocnyse uctiviﬁes?and the background o:i;
current status of all ongoing regulatory
initiatives. The site also provides access to
many publicly available agency documents
and information collections, press releases,
organizational charts and descriptions,
headquarters and regional locations and
addresses, the agency telephone directory,
current agency regulations, planning onz
financial management reports, and areas
devoted specifically to public comments and
paricipation in the agency’s regulatory
process. To help the public locate informa-
tion, the site provides an alphabetically
arranged fopical index of contents, a search
engine, a site confents page arranged by
program area, and a fext menu of site
contents, The agency also welcomes com-
ments on ifs site. They can be submitted to

nroweb@nre.gov.

The Electronic Reading Room on the NRC
Webs site ollows the public fo use the
Internet fo search for records that the NRC
has already released to the public. This site
uses the NRC's Agencywide Documents

Access and Management System (ADAMS)
fo search two electronic libraries: the Public
Legacy Library and the Publidy Available
Records System (PARS) Library. When
available, the Public Legacy Library will
contain a selection of bibliographic descrip-
fions and some full text files of NRC records
released to the public prior to Fall 1999.
Records in this ;it'rary were copied from the
NRC Bibliographic Refrieval System (BRS)
and the Nuclear Documents System
(NUDOCS), the two systems previously used
by the public o search for NRC records.
The BRS will remain available for searching
until ol of the records are in the Public Legacy
Library. By contrast, PARS Library, contains
all NRC publidy available records released
since Foll 1999. The PARS Library confains
both full-text and i records, and the
public can perform full-text searches of the
database, and can view, download, and print
the files from there.

The NRC's Public Document Room (PDR) at
NRC headgquarters in Rockville, Maryland
(OWFN 01-F21), has a complete collection
of more than two million NRC documents
released prior to the Fall of 1999 that are
still retained as agency documents. The
public may view documents ct the PDR, and
reference librarians are available fo help in
identifying, refrieving, organizing, and
evaluating NRC documents from various
resources and formats, induding the
Electronic Reading Room. Members of

the public may also access the Electronic
Reading Room libraries from computer
terminals in the PDR. The PDR also provides

{Continved)
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For More Information... (Continued)

reproduction services and, for a fee, the
public can order copies of any of the
records in the PDR or the Legacy and the
Public PARS libraries.

Records indexed in the Public Legacy

Library are maintained by the PDR in poper,
microfiche or both. Addifional microfiche
collections of NRC documents released
between January 1981 and the fall of 1999
are also maintained in cerfain libraries
under the Government Prinfing Office’s
Federal Depository Library Program (FDLP),
and in some other libraries throughout the
country. For more information, contact the
PDR by telephone at their toll-free number
(800) 397-4209 or their local number

{301) 415-4737. The PDR may dlso be
confacted by Telecommunicofion Device for
the Decf {TDD) at {301) 415-8322 or foll-ree
at (800) 635-4512; Intemet email ot
pdr@nre.gov; fax (301) 415-3548; or

U.S. Mail to: PDR, U.S. Nuclear Regulatory
Commission, Washington, DC 20555-0001.

The public may also use the Freedom of
Information Act (FOIA) and Privacy Act {PA)
to obtain information that the NRC has not
made publicly available. submit FOIA or
PA requests in wrifing fo: FOIA/PA Officer,
U.S. Nuclear Regulatory Commission,
Washington, DC 20555-0001. The FOIA
requires the NRC 1o give the public access
o records unless the information is exempt
from disclosure (e.g., classified as national
security, business proprietary, personal
privacy, or investigative). A request must
specifically state that it is o FOIA request,
and it must adequately describe the specific

records or lype of records sought so that the
NRC staff can conduct a search for the
requested records by exerting a reasonable
amount of effort. Disclosure will be made
by providing a copy of the documents
requested or by making copies of the
requested documents available in the
NRC's Headquarters Public Document
Room. Detailed information concemning
NRC policies and procedures for obtaining
access to information under the FOIA and
PA is available in Title 10, Part 9, of the
Code of Federal Regulations, which is avail-
able in any public library. Information can
also be found on the Infernet ot the FOIA/
PA homepage, reached through the “FOIA
Requests” link at the NRC's Web site

WWW.NIC.gov.

The agency makes the majority of its regula-
tory 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 fo U.S, Depository Librar-
ies throughout the United States and the

. Commonwealth of Puerio Rico.

The NRC announces the schedules of staff
meefings that are open fo the public.
Public nofice will be made via the Internet
using the NRC's Web site at www.nrc.gov/
public-involve/public-meefings/meeting-
schedule.html. Commission and Advisory
Committee meetings, Open Predecisional
Enforcement Conferences, and Atomic
Safety and Licensing Board hearings that
are published in the Federal Register are
also noticed ot this site. Recorded informa-

xii
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fion about Commission meetings is available  obtain information quickly, the NRC has

at (301) 415-1292.

The NRC is required fo answer inquires from
small entities concerning information on,
advice about, and compliance with the
statutes and regulations that affect them. The
NRC is expected fo inferpret and apply the
law, or regulations implementing the law, to
specific sets of focts that are specified by the
small entity. The NRC is required o esiablish
a program fo receive and respond fo these
types of inquiries. To help small entities

2002 INFORMATION DIGEST

established a toll-free telephone number at
(800) 368-5642.

l.?pl?i,lm moF;e about ﬂleb: and other sources
ic information about agency activities,
send for a free copy of 'Ciﬁzeg:'s Guide

fo U.S. Nuclear Regulatory Commission
Information” (NUREG/BR-0010, Rev. 3),
ATIN: Reproduction and Distribution

Services Branch, U.S. Nuclear Regulatory
Commission, Washington, DC 20555-0001.
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NRC as a Regulatory
Agency




e .
Mission, Goals, and Statutory Authority

Mission

The mission of the U.S. Nuclear Regulatory
Commission (NRC) is fo regulate the Nation’s
civilian use of byproduct, source, and special
nuclear materials fo ensure adequate protec-
tion of public health and safely, to promote
the common defense and security, and to
protect the environment. The NRC's scope of
responsibility includes regulation of commer-
cial nuclear power plants; research, fest, and
training reactors; fuel cycle facilities; medi-
cal, academic, and industrial uses of nuclear
materials; and the fransport, storage, and
disposal of nuclear materials and wastes.

Strategic and Performance Goals

The NRC has developed sirategic goals
consistent with its mission. These strategic
goals are supported by performance goals,
which represent outcomes the NRC plans to
achieve over the period covered by the
sirategic plan (FY 2000 - FY 2005).

Strategic Goals: The NRC will conduct an
effective regulatory program that allows our
Nation fo use nucrLcr materials safely for
civilian purposes and in a manner that pro-
fects the public and the environment by work-
ing to achieve the following strafegic goals:

* Prevent radiafion-related deaths and
illnesses, promote the common defense
and security, and protect the environment

in the use of civilian nuclear reactors.

(Nuclear Reactor Safety)

* Prevent radiafion-related deaths and
illnesses, promote the common defense
and security, and protect the environment
in the use of source, byproduct, and
special nuclear material. (Nuclear Materi-
als Safety)

* Prevent significant adverse impacs from
radioactive waste fo the current and future
public health and safety and the environ-
ment, and promote the common defense
and securily. {Nuclear Waste Sofety)

» Support U.S. interests in the safe and
secure use of nuclear materials and in
nuclear nonproliferation. {International
Nudlear Safely Support}

The safe and secure use of nuclear materils
for civilian purposes is the responsibility of
NRC licensees' and Agreement State licens-
ees, and the regulatory oversight of licensees
is the responsibility of the NRC and the Agree-
ment Stafes. Thus, achieving these sirategic
gools requires the collective efforts of the NRC,
the Agreement States, and licensees.

Performance Goals: The protection of public
health and safety remains paramount among
our goals and will drive our decisions. How-
ever, the NRC recognizes that it must con-
sider other key considerations, including the

! "Licensees"” as used in this sirategic plan include persons required fo be licensed {as defined
in Section 11s} of the Atomic Energy Act, as amended) as well as, where appropriate,
applicants for licenses, certificate of compliance holders and applicants for certificates of
compliance, contractors (including subcontractors, suppliers, consultants, and vendors), and

all persons subject to NRC's regulatory jurisdiction.
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effect of our decisions on the public’s frust in
our regulatory process, the industries we
regulate, and our own effectiveness and
efficiency. The has established
performance goois fo support the strategic
goals for the Nuclear Reactor Safety,
Nuclear Materials Safety, and Nudlear
Waste Safety arenas: maintain safety, pro-
fect the environment and the common j’e
fense and security; increase public
confidence; make NRC activities and deci-
sions more effective, efficient, and redlisfic;
and reduce unnecessary regulatory burden.

Collectively, these outcome-based perfor-
mance goals are the key contributors fo the
sirategic goals. The performance goals and
their associated measures reflect the
agency’s move toward more outcome-based
performance. Agency work (programs and
activities) is being planned, managed, moni-
fored, and assessed according fo their contri-
bution to the achievement of these
performance goals, with public health and
safety as the primary consideration. This
assessment will form the basis to idenfi
whether exisfing programs are successfully
achieving the goals or whether revised or
new initiofives are needed. Resources will
accordingly be allocated to the work that is
necessary fo achieve the performance goals.
The strategic plan is being used as one of the

primary fools to communicate and institution-

alize these changes.

NRC concluded the friennial update of the
Fiscal Year 2000-2005 Strategic Plan and
provided it fo the Office of Management and
Budget (OMB} and Congress on Sepfember
29, 2000. The next update is scheduled to
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be submitted to Congress in September of
2003. The Strategic Plon is published as
NUREG-1614, Vol. 2, Part 1, and is avail-
able on the Web at http://www.nrc.gov/
NRC/NUREGS/SR1614/V2/index.html

Corporate Management Strategies

The NRC has established overarching corpo-
rate management strategies that help us work
together more effectively, both within and
ocross strategic arenas. These sirategies also
help the support offices better serve their
cu;:omerﬂs‘e within the ugﬁcy to help them
achieve the agency's goals. Our corporate
management shrategies describe the means by
which we will conduct business to successfully
implement the Strategic Plan and accomplish
the agency's mission.

¢ Employ Innovative and Sound Business
Practices;

¢ Sustain a High-Performing, Diverse
Workforce;

¢ Provide Proactive Information Technology
and Information Management Services;
and

¢ Communicate Strategic Change.

Statutory Authority

The NRC was created as an independent
agency by the Energy Reorganization Act of
1974, which obolished the Alomic Energy
Commission {AEC) and moved the AEC's
regulatory function fo the NRC. This act,
along with the Atomic Energy Act of 1954,
as amended, provides the foundation for
regulation of the Nation's commercial

Deugocaite s
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nuclear power industry. NRC regulations
are issued under the United States Code of

Federal Regulations (CFR) Title 10, Chapter 1.

Principal statuory authorities that govem
NRC's work follow:

Atomic Energy Act of 1954, as amended

Energy Reorganization Act of 1974,
as am

Uranium Mill Tailings Radiation Control
Act of 1978, as amended

Nuclear Non-Proliferation Act of 1978

Low-Leve! Radioactive Waste Policy
Act of 1980

West Valley Demonstration Project
Act of 1980

Nuclear Waste Policy Act of 1982

Mission, Goals, and Statutory A

uthority (Continved,

s Low-level Radioactive Waste Policy
Amendments Act of 1985

¢ Diplomatic Security and Anti-Terrorism
Act of 1986

* Nuclear Waste Policy Amendments
Actof 1987

* Solar, Wind, Waste and Geothermal
Power Production Incentives Act of 1990

¢ Energy Policy Act of 1992

* low-level Radioactive Waste Policy
Amendments Act of 1995

The NRC and s licensees share a common
responsibility fo protect public health and
safety. Federal regulations and the NRC
regulatory program are important elements
in the protection of the public. NRC licens-
ees, however, have the primary responsibility
for the safe use of nuclear materials.

PR
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Principles of Good Regulation

The NRC adheres to the following Principles
of Good Regulation:

¢ Independence — Nothing but the highest
possible standards of ethical performance

and professionalism should influence
regulation. However, indepe
not imply isolation. The NRC will seek
all available facts and opinions from
licensees and other interested members
of the public. The many and possibly
conflicting public interests involved must
be consijered. Final decisions must be

based on objective, unbiased assessments

of all information and must be docu-
mented with reasons explicitly stated.

¢ Openness — Nudear regulation is the

public’s business, and it must be transacted
publicy and candidly. The public must be

informed about and have the opportunity
fo participate in the regulatory processes
as required by law. Open channels of
communication must be maintained with
Congress, other Govemment agencies,
licensees, and the public, as well as with
the international nudear community.

¢ Efficiency — The American faxpayer, the
rate-paying consumer, and licensees are

all entitled to the best possible manage-
ment and administration of regulatory
activities. The highest technical and
managerial competence is required and
must be a constant agency goal. NRC
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ndence does

must establish means o evaluate and
continually upgrade its regulatory capa-
bilities. Regulatory activifies should be
consistent with the degree of risk reduc-
tion they achieve. Where several effec-
tive alternatives are available, the opfion
which minimizes the use of resources
should be adopted. Regulatory decisions
should be maci without undue delay.

Clarity — Regulations should be coher-
ent, logical, and pracical. There should
be a clear nexus between regulations and
agency goals and objectives, whether
explicitly or implicitly stated. Agency
positions should be readily undersiood
and easily applied.

Reliability — Regulations should be
based on the best available knowledge
from research and operational experi-
ence. Systems inferactions, fechnological
uncertainties, and the diversity of licens-
ecs and regulatory adtivities must all be
faken info account so that risks are main-
fained at an acceptably low level. Once
established, regulation should be per-
ceived by dll stakeholders to be reliable
ond not unjustifiably in a state of transi-
fion. Regu‘afory actions should always
be fully consistent with written regulations
and should be promptly, fairly, and

decisively administered so as fo lend
stability fo the nuclear operational and
planning processes.




Major Activities

The NRC fulfills its responsibilities through a

system of licensing and regulatory activities
that include the following:

s Llicensing the design, construction, opera-
tion, and decommissioning of nuclear
plants and other nuclear facilifies, such as
nuclear fuel cycle facilities, uranium
enrichment facilities, and test and re-
search reactors

* Licensing the possession, use, processing,
handling, and exporting of nudear materials

* Llicensing the sifing, design, construction,
operation, and closure of low-level radio-
acfive waste disposal sites under NRC
jurisdiction and the construction, opera-
fion, and dosure of the geologic reposito-
ries for high-level radioactive waste

* Licensing the operators of civilian nuclear
reactors

* Inspecting licensed and cerfified facilities

and activities

» Certifying privatized uranium enrichment

facilities

* Conducting research on light-water reac-
or safety fo gain independent expertise
and information for mcking timely regu-
latory judgments and for anticipating
problems of potential safety significance

Developing and implementing rules and
regulations that govern licensed nuclear
activities

Investigating nuclear incidents and alle-
gations conceming any matter regulated
by the NRC

Enforcing NRC regulations and the condi-
tions of NRC licenses

Conducfing public hearings on matters of
nuclear and radiological safety, environ-
mental concem, common defense and
security, and antitrust matters

Developing effective working relation-
ships with the States regarding reactor
operations and the regulation of nuclear
material

Developing policy and providing direc-
fion on issues involving securily at nuclear
facilities, and inferfacing with other fed-
eral agencies, including the Office of
Homeland Security, on safety and security
issues, and developing and directing the
NRC program for response fo incidents

Collecting, andlyzing, and disseminating
information about the operational safety
of commercial nuclear power reactors
and cerfain nonreactor activities

PG
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Organizations and Functions

The NRC's Commission is composed of five
members, with one member designated by
the President fo serve as Chairman. Each
member is appointed by the President, by
and with the advice and consent of the Sen-
ate, and serves a term of five years. The
members' ferms are staggered so that one
Commissioner's ferm expires on June 30th
every year. No more than three members of
the Commission can be from the same politi-

cal party. As of May 2002, the Commission
is composed of the following members:
Commissioner Expirotion of Term
Richard A. Meserve,

Chairman June 2004
Greta Joy Dicus June 2003
Nils J. Diaz June 2006
Edward McGaffigan, Jr.  June 2005
Jeffrey S. Merrifield June 2002

The Chairman serves as the principal
executive officer and official spokesman of
the Commission. The E:(hecuﬁve Dire:c:lr for
Operations carries out the program policies
and decisions made by the Commission.

The NRC's major program offices follow.

¢ Nuclear Reactor Regulation — Directs all
licensing and inspection acfivities associ-
ated with the design, construction, and
operation of nuclear power reactors and
nonpower reaclors
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¢ Nuclear Material Sofety and

Sofeguards — Directs all licensing in-
ion and environmental activities

associated with nuclear fue! cydle facili-
ties, uses of nuclear materials, storage
and transport of nuclear materials, safe-
guarding of nuclear materials, manage-
ment and disposal of low-level and
high-level radioactive nuclear wastes,
and decontamination and decommission-
ing of faciliies and sites

¢ Nuclear Regulatory Research — Provides
independent experfise and information
for making fimely regulatory judgments,
anticipating problems of potential safety
significance, and resolving safely issues
and provides support for developing
fechnical regulations and standards.
Collects, analyzes, and disseminates
information about the operational safety
of commercial nuclear power reactors
and cerfain nuclear materials activities

s Office of Nuclear Security and Incident
Response - Responsible for overall
agency policy and acfivities involving
security of nuclear facilities. Provides
safeguards and security interface with
other federal agencies and maintains the

agency incident response program
. Regonul Offices — Conduct inspection,

enforcement, investigation, licensing, and
emergency response programs

nuclear reactors, fuel facilities, and mate-
rials licensees within regional boundaries
that the Headquarters” offices originate




Organizations and Functions (Continued)

s Office of the Chief Information Officer — ing and Performance Management pro-
Responsible for the strategic use of infor- cess and for all of the NRC's financial
mation technology as a management tool management activities
across a spectrum of agency activities and
for an agency-wide approach fo informa- @ Inspector General — Provides the Com-
fion management, capital planning and mission with an independent review and
performance-based management of infor- appraisal of NRC programs and opera-
mation tech , and information man- tions to ensure their effectiveness, effi-
agement service functions ciency, and integrity

o Office of the Chief Financial Officer —  Figure 1 is an organization chart of the NRC.

Responsible for NRC's Planning, Budget-

R S R CEL
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NRC AS A REGULATORY AGENCY

NRC Locations

Headquarters: Operations Center:

Rockville, Maryland Rockville, Maryland

301-415-7000 301-816-5100
The NRC maintains an Operations Center
that is a focal point for NRC commu-
nications with its licensees, State agencies,
and other Federal agencies conceming
operafing events in the commercial nuclear
sector. The Operations Center is staffed 24
hours a day by NRC operations officers.

Regional Offices:

The NRC has four regional offices Region Il

located throughout the United States Lisle, lllinois

as illusirated in Figure 2. 630-829-9500

Region I: Region IV:

King of Prussia, Pennsylvania A:fi]ng\‘on, Texas

610-337-5000 817-860-8100

Region II:

Atlanta, Georgia

404-562-4400

Resident Sites: Technical Training Center:

At least two NRC resident inspectors

who report fo the appropriate regional

office are located at each nuclear

power reacor site. {Refer o Figure 17

for a map of the U.S. commercial
nuclear power reaclor sifes.}

2002 INFORMATION DIGEST

Chattanooga, Tennessee
423-855-6500




Figure 1. U.S. Nuclear Regulatory Commission Organization Chart

1

The Commission

Commissioner Commissioner
Greta Joy Dicus Nils J. Diaz

Chairman
Richard A. Meserve
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on Nuclear Waste Inspector General

Advisory
Committee on
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Executive Director for
Operations

I
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and State Programs
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Reactor Programs
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Office of Nuclear
Material Safety

Office of Nuclear
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Regulatory State and Tribal
Research Programs

Office of

[

Office of
Enforcement

Office of Nuclear
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I

Region |
Philadelphia, PA

Data as of April 2002

Region Il
Atlanta, GA
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+ Atomic Safety and
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{ ] |
Office of
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Small Business
Administration Human Resources and Civil Rights
]

|
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REGION Il

® Regional Office {4)
m Technical Training Center (1)
E3 Headquarters (1)

Note: Alaska and Hawaii are included in Region V.
Source: Nuclear Regulatory Commission
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NRC Fiscal Year 2002 Resources

Appropriation

For Fiscal Year (FY) 2002, Congress appro-
priated $559.1 million for the NRC. The
NRC's FY 2002 personnel ceiling is 2,842
full-time equivalent (FTE) stoff.

The NRC allocates funds and staff fo the
following strategic arenas (see Figure 3):

NRC AS A

REGULATORY AGENCY

R TS
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¢ Nuclear Reactor Safe

Nuclear Materials Sa

¢ Nuclear Waste Safety

International Nuclear Safety Support
¢ Management and Support

The Office of the Inspector General {OIG)
receives its own appropriation, the amount of
which is induded in the NRC appropriation.

Civil Penalties

The NRC's enforcement program supports
the agency’s overall safety mission in protect-
ing the public and the environment, Consis-
fent with that purpose, the NRC uses
enforcement action as a deferrent fo empha-
size the importance of compliance with
regulatory requirements and fo encourage
rompt identification and prompt, compre-
er[:ive correction of violuﬁons.eth; mRC's
enforcement program is govern e
NRC Enforcemr:ngt Policy, published as
NUREG-1600. The available primary en-
Fortl:ementhsanch;dns are: mr:’ﬁfyes of ;Lc;lgﬁon;
civil penalties; orders ko modily, suspend, or
revomoenses; and orders restricting indi-
viduals from participating in licensed acfivi-
fies. The NRC ranks viclations according fo
their level of significance. Violations are
assigned a severity level, ranging from
Severily Level IV for those of more than
minor concern fo Severity Level | for the most
significant, or they are associated with find-
ings assessed through the Significance Deter-
mination Process {a key element of the reactor

Source: U.S. Nuclear Regulatory Commission
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oversight , or ROP) which are assigned
colog 02 green, white, yellow, or red based
on increasing risk significance. Civil penal-
fies are normally assessed for Severity Level |
and Il violations and knowing and conscious
violations of the reporfing requirements of
Section 206 of the Energy Reorganization
Act. Civil penalties are also considered for
Severity Level lll violations. Although civil
pendlties are not normally used for violafions
associated with the ROP, civil pendalties (and
the use of severity levels) are considered for
issues that are willful, have the potential fo
impact the regulatory process, or have actual
consequences. The NRC imposes different
levels of civil penalties based on a combina-
fion of the fype of licensed activity, the type
of licensee, the severity level or significance
of the violation, and other criteria, including
identification, corrective action, and discre-
tion. In FY 2001, the NRC assessed ap-
proximately $340,000 in civil penalfies.
These civil pendlties are deposited in the U.S.
Treasury and are not used by the NRC.

13
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Figure 3. Distribution of NRC FY 2002 Budget Authority [Dollars in Millions)
and Staff
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Note: Percentages are rounded to the nearest whole number.
Source: Nuclear Regulatory Commission
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Table 1. NRC Budget Authority (Dollars in Millions), FY's 1979-2002

Fiscal Actual Fiscal Actual
Year Dollars Year Dollars
1979 327 1991 465
1980 399 1992 513
1981 441 1993 540
1982 466 1994 535
1983 465 1995 524
1984 446 1996 473
1985 444 1997 477
1986 400 1998 477
1987 401 1999 470
1988 393 2000 470
1989 420 2001 487
1990 439 2002 559

Figure 4. NRC Budget Authority, FYs 1979-2002

DOLLARS IN MILLIONS
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wf eyl 11
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FISCAL YEAR

Note: Dollars are rounded to the nearest million.
Source (Table 1 and Figure 4): Nuclear Regulatory Commission
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Table 2. NRC Personnel Ceiling, FYs 1979-2002

Fiscal Year Staff Fiscal Year Staff
1979 2,888 1991 3,240
1980 3,066 1992 3,335
1981 3,300 1993 3,343
1982 3,325 1994 3,293
1983 3,303 1995 3,218
1984 3,416 1996 3,160
1985 3,4N 1997 3,061
1986 3,4 1998 2,977
1987 3,349 1999 2,881
1988 3,250 2000 2,801
1989 3,180 2001 2,763
1990 3,195 2002 2,842

Figure 5. NRC Personnel Ceiling, FYs 1979-2002
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Note {Table 2 and Figure 5): FYs 1979-1982 data reflect permanent full-time positions, at end-of-year
strength. FY 1983-2002 reflect full-fime equivalents {FTEs).

Source {Table 2 and Figure 5): Nuclear Regulatory Commission
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Figure 6. Recovery of NRC Budget Authority, FY 2002

QOTHER RECEIPTS
AND ADJUSTMENTS
$9.9)

2%

REDUCTION IN THE
FEE RECOVERY RATE
($20)

4%

NUCLEAR MATERIALS FEES
i

NUCLEAR WASTE FUND
($23.7)

Total Authority:
DOLLARS IN MILLIONS $539.1 Ml

The Omnibus Reconciliation Act of 1990 {OBRA-90), as amended, required the NRC fo recover
100 percent of its budget authority, less iations from the Nuclear Waste Fund, for FYs 1991-2000
by assessing fees o ifs licensees. The FY 2001 Energy and Water Development Appropriations Act
amended OBRA-90 o decrease the NRC’s fee recovery amount. This reduction is being phased in ot
two percent per year beginning in FY 2001 through FY 2005. In 2002, the fee amount is
reduced fo 96 percent. The NRC authority fo be recovered from fees in FY 2002 is $479.5
million. The annual fees assessed fo the major dlasses of NRC licensees in FY 2002 follow:

Closs of Licensee Range of Annudl Fees
Operating Power Reactor $2,869,000°**
Fuel Facility $390,000 to $4,073,000
Uranium Recovery Focility $7,600 10 $77,700
Transportation Approval $7.300 10 $72,800
Materials User $690 10 $26,200

*Based on the proposed FY 2002 fee rule.

**Generol Fund appropriations are for activities related to homeland security.

***Includes Spent Fuel Storage/Reactor Decommissioning FY 2002 annual fee of $239,000.
Note: Percentages are rounded to the nearest whole number.

Source: U.S. Nuclear Regulatory Commission
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U.S. Electricity

Copability and Net Generation:

U.S. electric generating capability totaled
approximately 605 gigawatts in 2000.
Nuclear energy accounted for approximately
14 percent ot this capability (see Figure 7).

U.S. net electric generafion totaled approxi-
mately 3,800 gigawatthours in 2000.
Nuclear energy accounted for approximately
20 percent ot this generation (see Figure 8).

In 2001, U.S. net electric generation totaled
approximately 3,777 gigawatt-hours.
Nuclear energy accounted for approximately
20 percent of this generation (see Figure 8).

In 2000, 104 nuclear reactors licensed to
operate in 31 States generated approxi-
mately one-fifth of the Nation’s electricity
(see Table 3).

L

* Seven Stoes relied on nuclear power for
more than 50 percent of their electricity,
an increase of one over the previous year.

Thirteen additional States relied on
nuclear power for 25 fo 50 percent of
their electricity.

Since 1991, nuclear eleclric generation has
increased by 25 percent and coal-fired
generation Zas increased 22 percent, while
electricity generated by all other sources has
increased by 23 percent {see Table 4 and
Figure 10).

In 2000, electricity from coal and nuclear
sources, which accounted for 57 percent of
the U.S. generating capability, produced
72 percent of the net ere?:lricity generated in
2000 (see Table 5 and Figure 11).

Figure 7. U.S. Eleciric Capability by Energy Source, 2000

PETROLEUM
(41)
7%

RENEWABLE
ENERGY*

{7
<l

Total Capability:
605 Gigawatts

" HYDROELECTRIC |
2 4

* Renewable energy includes geothermal, wood and wood waste, refuse, wind, solar energy and

nonwood wasle.

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

lo the nearest thousand.

Source: DOE/EIA Exisﬁni Capacity and Planned Capacity at U.S. Electric Utilifies by
<

Energy Source, Table 1

tip:/ /wrww.eia.doe.gov.
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U.S. AND WORLDWIDE ENERGY

Average Production Expenses In 2000, production expenses averaged
$18.29 per megawatthour for nuclear reac-
The production expense data presented tors and $22.45 per megawatthour for fossil

herein include all nuclear, fossil, and coal- steam and coal-fired plants.
fired utility-owned steam electric plants (see
Table 6 and Figure 12).

Figure 8. U.S. Electric Generafion by Energy Source, 2001

RENEWABLE
ENERGY*
(88)
%
HYDROELECTRIC
(211)
6%
: ' Totol Generation:
(%ﬁg) 3,777Ggawu‘lf|1mours
17%
U.S. Electric Generation by Energy Source, 2000
T RENEWABLE
PETROLEUM 7 - RN
s £ 2% (2%1
3%
Ol
(273)
7%
. . Total Generation:
(%?23) 3,800 Gigawatthours
17%

* Renewable energy indudes geothermal, wood, and nonwood waste, wind, and solar energy.
Renewable conventional hydroelectric power is included in hydroeleciric power.

Source: <http://www.eia.doe.gov>, DOE/EIA Monthly Energy Review, (Mar 2002), Table 7.2 (page 99)
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Table 3. Electric Generating Capability and Electric Utility Generated

in Each Stote by Nuclear Power, 2000

Percent Net Nuclear Percent Net Nuclear
State Capability Generation  State Capability Generation
Alobama 22 27 Missouri 7 13
Arizona 25 34 Nebraska 21 30
Arkansas 19 28 New Hampshire 51 62
California 18 41 New Jersey 0 72
Connecticut 92 96 New York 20 41
Florida 10 19 North Carolina 21 34
Georgia 17 28 Chio 8 12
lllinois 57 73 Pennsylvania 45 59
lowa 6 1 South Carolina 36 56
Kansos 12 20 Tennessee 19 28
Lowisiana 14 27 Texas 7 13
Maryland 0 20 Vermont 65 86
Massachusetts 0 0 Virginia 22 43
Michigan 17 2] Washington 5 9
Minnesofa 18 28 Wisconsin 12 21
Mississippi 17 32 Others* 0 0

*There are 19 States and the District of Columbia with no nuclear generating capability.

Note: Net summer capability. Capability is the percent of electricity the State is capable of
with nuclear energy. Generation is the percent of all sources of electricity actually produ
energy. Percentages are rounded fo the nearest whole number.

Source: DOE/EIA Inventory of Power Plants in the United States, Table 17 <http://www.eia.doe.gov>,

and DOE/EIA Electric Power Monthly, Table 12 <htip:/ /www.eia.doe.gov>.

22

with nu

DAL AT

NUCLEAR REGULATORY COMMISSION

ucin%
clear



U.S. AND WORLDWIDE ENERGY

Figure 9. Net Electricity Generated in Each State by Nuclear Power, 2000

Il More than 50% (7)
B 25%to 50% (13)
1% to 24% (10)

[ ] None (19)*

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

Source: DOE/EIA Electric Power Monthly, Table 12 <htip://www.eia.doe.gov>.  C O |
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Table 4. U.S. Net Electric Generation (Thousand Gigawatthours)

by Source, 1990-2001
Year Coal Petroleum Gas Hydroelectric Nuclear
1990 1,590 124 378 290 577
1991 1,590 119 393 285 613
1992 1,621 99 418 249 619
1993 1,690 112 428 276 610
1994 1,692 106 478 257 640
1995 1,710 75 512 308 673
1996 1,796 82 470 344 675
1997 1,844 93 497 355 629
1998 1,873 127 549 319 674
1999 1,884 124 570 313 728
2000 1,965 109 611 269 754
2001 1,943 128 640 211 767

Figure 10. U.S. Net Electric Generation by Source, 1990-2001

THOUSAND GIGAWATTHOURS PERCENT
2000 e GENERATION BY SOURCE
1800 COAI.’,—”" 100

1600 | = = ="~

1400 80

1200

1000 ALL OTHER SOURCES _______ 60

o) | O

NUCLEAR
200

0 0
1990 91 92 93 94 95 96 97 98 99 00 2001 1990 91 92 93 94 95 96 97 98 99 2000
YEAR YEAR
B OTHER COAL N NUCLEAR

Note: Table 4 and Figure 10 are revised to include all U.S. electric power sectors.
Source (Table 4 and Figure 10): DOE/EIA Monthly Energy Review, (March 2002), Table 7.2, page 99. COZ
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U.S. AND WORLDWIDE ENERGY

Table 5. U.S. Electric Generating Capability (Gigawatts) by Source, 1990-2000

Year Codl Petroleum Gas Hydroeleciric Nuclear
1990 300 77 120 9 100
1991 300 72 126 92 100
1992 301 72 127 93 99
1993 301 70 132 96 99
1994 301 70 134 96 99
1995 301 64 142 97 100
1996 302 70 135 94 101
1997 303 70 137 76 100
1998 300 63 125 94 97
1999 278 49 118 93 95
2000 261 41 118 92 86

Figure 11. U.S. Electric Generating Capability by Source, 1990-2000

PERCENT CAPABILITY BY SOURCE

19900 .91 92 93 94 95 96 97 98 99 2000
YEAR

B OTHER COAL [N NUCLEAR

Note (Table 5 and Figure 11): Net summer capability. Percentages are rounded to the nearest whole number.
Source (Table 5 and Figure 11): DOE/EIA Inventory of Power Plants in the United States, 2000, Table 1
<http://eia.doe.gov>. 0>

2002 INFORMATION DIGEST 25




Table 6. U.S. Average Nuclear Reactor and Coal-Fired/Fossil Steam Plant
Production Expenses (Dollars per Megawatthour), 1990-2000

Operation and Total Production
Year _______ Mainfenance Fuel Expenses
Nuclear:
1990 14.65 7.24 21.89
1991 14.72 6.75 21.47
1992 15.35 6.24 21.59
1993 15.26 6.02 21.28
1994 14.01 6.02 20.03
1995 13.49 5.74 19.23
1996 13.76 5.49 19.25
1997* 18.90 5.89 24.79
1998 16.19 5.42 21.61
1999 14.06 5.17 19.23
2000 13.34 4.95 18.29
Coal-Fired:
1990 4.30 15.84 20.14
1991 4.39 15.85 20.24
1992 4.33 15.37 19.70
1993 4.32 1531 19.63
1994 4.32 14.88 19.20
1995 4.24 14.51 18.75
1996 4.03 14.20 18.23
1997* 3.96 14.03 17.99
Fossil Steam:**
1998 4.59 16.01 20.60
1999 4.59 15.62 20.21
2000 4.76 17.69 22.45

Figure 12. U.S. Average Nuclear Reactor, Coal-Fired and Fossil Steam Plant
Production Expenses, 1990-2000

40 NUCLEAR 40 COAL-FIRED/FOSSIL STEAM
% DOLLARS PER MEGAWATTHOUR

s0|  DOLLARS PER MEGAWATTHOUR

20 |f
10|}
' 199091 92 93 94 95 96 97 98 99 2000 01990 91 92 93 94 95 96 97 98 992000
B Operation and YEAR [ Fuel B Operation and YEAR [ Fuel

Mainfenance Maintenance

Source (Table 6 and Figure 12): Federal Energy Regulatory Commission, FERC Form 1, “Annual Report of Major
Electric Utilities, Licensees and Others”

*Data for prior years was obtained from Utility Data Institute, Inc.
**Includes coal and fossil fuel. Plant production expenses are no longer available for coal-fired fuel exclusively. ¢ ¢ ¢/
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U.S. Electricity Generated by Commerclul Nuc|eur Power

In 2001, net nuclear-based electric genera-
fion in the United States produced a total of
767,000 gigawatthours {see Table 7 and
Figure 13).

In 2000, the average U.S. net capacity factor

was 88 percent. It increased to 90 percent

in 2001. Since 1990, the average capacity
factor has increased 40 percent {see Table 7).

¢ Capocity factor is the ratio of electricity
generated fo the amount of energy that

could have been generated (see Glossary).

¢ Ninetynine percent of U.S. commercial
nuclear reactors operated above a

2002 INFORMATION DIGEST

capacity factor of 70 percent in 2001
(see Table 8).

In 2001, Westinghouse (WEST] reactors
had the hlghest average capacity foctors

red fo those of the oiﬁo

. The 48 WEST reactors had an

uveroge capacity factor of 91 percent.
The average capacity factors for the other
three vendors were the following: 7
Babcock & Wilcox reactors — 88 percent,
35 General Elediric reactors — 89 per-
cent, and 14 Combustion Engineering
reactors — 87 percent, {see Table 8).
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Table 7. U.S. Nuclear Power Reactor Average Capacity Factor and Net

Generation, 1990-2001
Number of Averoge Annual Net Generation of Electrici

rofing Capocity Factor Thousands of Percent of
Year eactors {Percent] Gigawatthours Total U.S.
1990 111 68 577 19.1
1991 111 71 613 20.0
1992 110 71 619 20.1
1993 109 73 610 19.1
1994 109 75 640 19.7
1995 109 79 673 20.1
1996 110 77 675 19.6
1997 104 74 629 18.0
1998 104 78 674 18.6
1999 104 86 728 19.6
2000 104 88 754 19.8
2001 104 20 767 20.0

Figure 13. Net Generation of U.S. Nuclear Electricity, 1990-2001
THOUSAND GIGAWAITHOURS

800
700
600
500
400
300
200
100

0
1990 9N 92 93 94 5 96 97 98 99 00 2001

YEAR

Note {Table 7 and Figure 13): Average annual capacity factor is based on net maximum dependable
capacity. See Glossary for definition.

Source {Table 7 and Figure 13): 1990-2001 Net Eleciricity based on Mar 2002 DOE/EIA - Monthly
Energy Review Table 7.2, page 99, and licensee data as compiled by the Nuclear Regulatory Commission.
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Table 8. U.S. Commercial Nuclear Power Reactor Average Capacity Factor by
Vendor and Reactor Type, 1999-2001

Percent of
Licensed 1o Net Nuclear
Copacity Factor Operate Generoted
1999 2000 2001 1999 2000 2001

Above 70 Percent 97 99 101 97 99 99
50 to 70 Percent 4 2 1 3 1 1
Below 50 Percent 3 3 2 >1 > >1

Total 104 104 104 100 100 100

Average o
Copacily Percent
Licensed fo Factor Net Nudear
Opercte {Percent] Generated
1999 2000 2001 1999 2000 2001 1999 2000 2001

Vendor:
Boboock & Wilcox 7 7 7 89 93 88 é b é
Combustion Engineering 14 14 14 87 N 87 15 14 13
General Electric 35 35 35 85 88 89 33 33 33
Weslinghouse Electric 48 48 48 8 87 9 46 47 48

Total 104 104 104 100 100 100
Reador Type:
Boiligg-Waier Reador 35 35 35 9 88 89 35 33 33
Pressurized-Water Reactor 49 69 69 84 89 90 65 &7 &7

Total 104 104 104 100 100 100

Note: Average capacity factor is based on net maximum dependable capacity. See Glossary for
definition. r'ggér ix A for the 1996-2001 average capacity fadors?o
Percenfages are rounded fo the nearest whole number.

Source: Licensee data as compiled by the Nuclear Regulatory Commission
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In 2001, 441 operating reactors in 33 coun-

tries had a maximum dependable capacity
of 401,970 megawatts electric (net MWe).

* Refer to Appendix J for a world list of
nuclear power reactors and Appendix K

for nuclear power units by reactor type,
worldwide.

Maijor producers of nuclear electricity during
2000 were the United States and France.

* Approximately 31 percent of the world’s
net nuclear-generated electricity was pro-
duced in the United States {see Figure 14).

* France produced approximately 16 per-
cent of the world's net nuclear-generated
electricity. The nuclear porfion of its fotal
domestic electricity generation was ap-
proximately 77 percent (see Figure 14).

Of the countries cited here, reactors in South
Korea {93 percent}, U.S. {88 percent), and
the Germany {87 percent} had the highest
gross capacity factors in 2001. Reactors in
the United States had the greatest gross
generation at 795 thousand gigawatthours.
France was the next highest producer at 409
thousand gigawatthours (see Table 9).

¢ Refer to Appendix L for a list of the top
fitty units by gross capacity factor, world-
wide, and Appendix M for a list of the top
fifty units by gross generation, worldwide.

Over the past fen years, the average
annual gross capacily factor has increased
28 percentage points in the United States,
32 percentage points in Germany, and
increased 16 percentage points in France
{see Table 10).
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Figure 14. Net Nuclear Eleciric Power as a Percent of World Nuclear Generation
and Total Domestic Net Nuclear Electricity Generation, 2000

PERCENT OF WORLD NUCLEAR GENERATION

Total World Net Nuclear
Electricity Generation:
2,434,000 Gigawatthours

PERCENT OF TOTAL DOMESTIC NET NUCLEAR ELECTRICITY GENERATION

80
€0
43
40
9%
- 23%
2 3 12

SOUTH GERMANY  JAPAN SPAN  UNMED UNMED  RUSSIA CANADA
KOREA KINGDOM  STATES

FRANCE  UKRAINE

Note: Percentages are rounded to the nearest whole number.
Source: DOE/EIA International Energy Information, Tables 2.6, 2.7, 2.8, 6.1 <hitp://www.eia.doe.gov>.
R s e N
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Table 9. Commercial Nuclear Power Reactor Average Gross Capacity Factor and
Gross Generation by Selected Country, 2001

Number of

Averoge Totdl ORpemﬁng Number of

Gross Gross Nuclear Reactors Operating

mbord  Cgocy  Gomion'  nlop30  Eeonh

Country RPe:udornsg {Percent} Gigav;.:ﬂhoursl ch:‘}':::'rCI Y Gggeraﬁo);l
Canada 21 53 77 0 0
France 57 73 409 0 9
Germany 19 87 171 1 10
Japan 52 79 319 9 3
Russia 30 67 134 0 0
South Korea 16 93 112 4 0
Sweden n 84 72 0 0
Ukraine 13 74 76 0 0
United States 104 88* 795 28 7

Source: Excerpted from Nucleonics Week®, February 14, 2002, by McGraw-Hill, Inc. Reproduced by
permission. Further reproduction prohibited.

Table 10. Commercial Nuclear Power Reactor Average Gross Capacity Factor by
Selected Country, 1991-2001
Average Gross Annual Capacity Factor {Percent)

Country 19911992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Canada 72 68 70 76 68 65 461 S50 52 50 53
France 63 63 6 6 NN 74 72 73 N 72 73
Germany 66 72 & 72 N 79 83 79 88 8 8
Jopan 72 72 73 74 79 80 82 8 79 79 79
Russia [ " - " " = " [T 61 67 67
SOU"h KOI'eO L1 e . = > 12 L1 * 88 90 93
Sweden 85 6 62 76 73 79 75 78 78 66 B84
Ukroine - we » L1 . L3 Lid L1 é5 69 74
United o 6 N 73 77 75 70 76 85 87 88
States {71 71 73 75 79 77 73 78 86 88 9

*For comparison, U.S. average gross capacity factor is used. The 2001 U.S. average net capacity
factor is 90 percent. Brackets { } denote average net capacity factor. See Glossary ?or definition.

**Data not available.
Note: Percentages are rounded to the nearest whole number.

Source: DOE/EIA Commercial Nuclear Power, 1991 (DOE/EIA-0438), Table 18 (page 40).
Excerpted from Nucleonics Week®, February 14, 2002, by McGraw-Hill, Inc. Reproduced by permission.
Further reproduction prohibited. Licensee data as compiled by the Nuclear Regjr:zrtory Commission.

Yo Ay %
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Figure 15. Operating Nuclear Power Plants Worldwide, 2001
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Note: There are no commercial reactors in Alaska or Hawaii.
Refer to Appendix | for a listing of World Power Plants.
Source: <http:/ /www.cia.gov/cia/publications/factbook/index. html> CoOoo
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Figure 16. Operating Nuclear Power Plants Worldwide (continued)
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There are as of December 2001, 104 com-
mercial nuclear power reaclors licensed to
operate in 31 States (see Figures 18, 19, 20,
21, and 22):

* The above number includes Browns Ferry
Unit 1, which has no fuel loaded and

requires Commission approval fo restart.

* Refer to Appendices A-F for a listing of
currently operafing, formerly operating,
research and test reactors and canceled
U.S. commercial nuclear power reactors.

Diversity — Although there are many simi-
larities, each reactor design can be consid-
ered unique. A typical light-water reactor is
shown in Figure 17:

4 reactor vendors
35 licensees

80 different designs
65 sites

Experience—The 104 reactors licensed to
operate during 2001 have accumulated
2,153 reactor-years of experience (see Table
11 and Figure 23). An additional 357
reactor-years of experience have been accu-
mulated by permanently shutdown reactors.

R T N
U.S. Commercial Nuclear Power Reactors

Principal Licensing and Inspection Activities

o The NRC depends primarily on reactor
and facility inspections as %e basis for its
independent determination of licensee
compliance with NRC regulations.

* On average, approximately 3,400 hours
of inspection effort were expended at
each operating reactor during FY 2001
(see Figure 24).

* Approximately 15 separate license
changes are requested per power reactor
each year:

- More than 1,600 se'ﬁurofe reviews
were completed by the NRC in
FY 2001.

* Approximately 4,500 reactor operators
are licensed by the NRC:

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

* Approximately 3,000 source documents
conceming events are reviewed by the
NRC annudlly.

o The NRC oversees the decommissioning
of nuclear power reactors. Refer to

Appendix B for their decommissioning siatus.
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Figure 17. Typical Nuclear Reactor

How Nuclear Reactors Work

In a typical commercial pressurized light-water reactor (1) the reactor core creates hedt, (2) pressurized-

water in the primary coolant loop carries the heat fo the steam generator, and (3) the steam generator

vaporizes the water in a secondary loop fo drive the turbine, which produces electricity. Boiling-water

reactors are similar to pressurized-water reactors but use the same loop fo cool the reactor and fo

deliver steam to the turbine. The reactor's core is cooled by water, which is force-circulated by
electrically powered pumps. Emergency cooling water is supplied by other pumps, which can be
powered by onsite diesel generators. Other safety systems, such as the containment building air coolers,
also need electric power.

Diesel
Generator
[ <
= Emergency Water- — J
Supply Systems
Source: Nuclear Regulatory Commission o Q)
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A licensed to Operate {104)

Note: Includes Browns Ferry Unit 1, which has no fuel looded and requires Commission approval to
restart. There are no commercial reactors in Alaska or Hawaii.

Source: Nuclear Regulatory Commission
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Figure 19. NRC Region | Commercial Nuclear Power Reactors

OPERATING NUCLEAR REACTORS

NY
AA Ab
PA AA
AA A Wy
AA
A
MD
AA DE
CONNECTICUT NEW HAMPSHIRE
A Millstone 2, and 3 A Seabrock 1
MARYLAND NEW JERSEY
A Calvert Ciffs 1 and 2 A Hope Creek 1
A Oyster Creck
MASSACHUSETTS A Salem 1ond 2
A Pilgrim 1

Source: Nuclear Regulatory Commission
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ME

NEW YORK

A James A. FitzPatrick

A Ginna

A Indion Point 2and 3

A Nine Mile Point 1 and 2

PENNSYLVANIA

A Beaver Valley 1 and 2
A Llimerick 1and 2

A Peoch Bottom 2and 3
A Susquehanna 1 and 2
A Three Mile Island 1

VERMONT
A Vermont Yankee

A licensed to Operale (26)
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ALABAMA
A Browns Ferry 1,2, and 3
A Joseph M. Farley 1 and 2

FLORIDA

A Crystal River 3

A St Lucie 1 and 2

A Turkey Point 3 and 4

GEORGIA
A Edwin |. Hatch 1 and 2
A Vogtle 1 and 2

A licensed to Operate {33)

NORTH CAROLINA TENNESSEE
A Brunswick 1 and 2 A Sequoyah 1and 2
A McGuire 1and 2 A Watis Bar 1
A Shearon Harris 1
VIRGINIA
SOUTH CARCLINA A North Anna 1 and 2
A Catawba 1 ond 2 A Surry 1 and 2
A Oconee 1,2,and 3
A HB. Robinson 2

A Summer

Source: Nuclear Regulatory Commission
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Figure 21. NRC Region lll Commercial Nuclear Power Reactors

ILLINOIS IOWA MINNESOTA

A Braidwood 1 and 2 A Duane Amold A Monticello

A Byron10nd 2 A Prorielsland 1 and 2

A Clinton MICHIGAN

A Dresden 2and 3 A D.C. Cook1and 2 OHIO

A La Salle County 1and 2 A fermi 2 A Davis-Besse

A Quad Cities 1 and 2 A Palisades A Perry 1
WISCONSIN

A Kewaunee

A PointBeach 1 and 2

Source: Nuclear Regulatory Commission
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Figure 22. NRC Region IV Commercial Nuclear Power Reactors

WA
A MT
ND
OR
D
SD
WY
NV __ NE A
A
ur co
CA
KS A
A MO
A AZ NM oK |AA
A AR
AA
MS
X A A
ARKANSAS AA
A Arkansas Nudlear 1 and 2 A
LOUISIANA A
ARIZONA A RiverBend 1
A PdoVerde1,2,and 3 A Waterford 3
CALFORNIA MISSISSIPPY
A Diablo Canyon 1 and 2 A Grand Gulf
A San Onofre 2and 3 TAEXJC‘S o Peok 1 cnd 2
MISSOURI oma eak [ a
KANSAS A Calloway A South Texas Project 1 and 2
A Woll Creek 1
NEBRASKA WASHINGTON

A Columbia Generating Station*
A licensed to Operate (21) : Fonlcglhoun

*Formerly Washington Nuclear 2
Note: There are no commercial reactors in Alaska or Hawaii.
Source: Nuclear Regulatory Commission
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Y S

Table 11. U.S. Commercial Nuclear Power Reactor Operating Licenses

Issued by Yeor
Number Total Number Total
of  Numberof of  Numberof
Reactor Licenses  Operating Reactor licenses Operating
Year Name tssued Licenses Year Name Issved Licenses
1969 Dresden 2 4 4 1976 Beaver Valley 1 7 47
Ginna Browns Ferry 3
Nine Mile Point 1 Brunswick 1
Opyster Creek Calvert Cliffs 2
1970 H.B. Robinson 2 2 é Indian Point 3
Point Beach 1 Salem 1
1971 Dresden 3 2 8 St. Lucie 1
Monticello 1977 Crystal River 3 4 51
1972 Pdlisodes 6 14 Davis-Besse
Pilgrim 1 D.C. Cook 2
Quad Cities 1 Joseph M. Farley 1
Quad Cities 2 1978 Arkansas Nuclear2 3 54
Sumry 1 Edwin |. Hatch 2
Turkey Point 3 North Anna 1
1973 Browns Ferry 1 " 25 1980 North Anna 2 2 56
Fort Calhoun Sequoyah 1
indian Point 2 1981 Joseph M. Farley 2 4 60
Kewaunee McGuire 1
Oconee 1 Sclem 2
Oconee 2 h2
Peach Botiom 2 1962 loSlleCountyl 4 64
Point Beach 2 San Onofre 2
Surry 2 Summer
Turkey Point 4 Susquehanna 1
Vermont Yankee 1983 McGuire 2 3 .74
1974 Arkansas Nuclear 1 14 39 San Onofre 3
Browns Ferry 2 St. Lucie 2
Brunswick 2 1984 Calloway 6 73
Calvert Cliffs 1 Diablo Canyon 1
Cooper Grand Gv?r‘
D.C. Cook 1 La Salle County 2
Duane Amold Susquehanna 2
Edwin 1. Hatch 1 Washington Nuclear 2
James A, FitzPatrick 1985 Byron 1 9 82
Oconee 3 Catawba 1
Peach Bottom 3 Diablo Canyon 2
Prairie Island 1 Fermi 2
Prairie lsland 2 Limerick 1
Three Mile Island 1 Palo Verde 1
1975 Millstone 2 1 4 River Bend 1
Waterford 3
Wolf Creek 1
(Continved on page 46)
- A Siiag
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Table 11. U.S. Commercial Nuclear Power Reaclor Operating Licenses

Issued by Year {Continued)
Number Total Number Total
of Number of of Number of

Reactor licenses  Operating Reactor Licenses Operating
Year Name Issued Licenses Year Name Issued Licenses
1986 Catawba 2 5 87 1989 Limerick 2 3 100

Hope Creek 1 South Texas Project 2

Millstone 3 Vogtle 2

Palo Verde 2 1990 Comanche Peck 1

Perry 1 Seabrook 2 102
1987 Beaver Valley 2 8 95 1993 Comanche Peak 2 1 103

Braidwood 1 1996 Watis Bar 1 1 104

B)'/ron 2

Clinton Source: Data as compiled by the Nuclear

Nine Mile Point 2 Regulatory CommISSIgn i

Palo Verde 3

Shearon Harris 1 Note: Limited to reactors licensed to operate.

Vogle | Year is based on the date the initial full power
1988 Braidwood 2 9 97 operating license was issued.

South Texas Project |

Figure 23. U.S. Commercial Nuclear Power Reactor Operating Licenses
Issued by Year

NUMBER OF LICENSES ISSUED
16

14

Uadii, ﬂlrl ﬂ Jil3sa

196970 71 72 73 74 75 76 77 78 80 81 82 83 84 B85 86 87 88 B2 90 93 199

Note: No licenses issued after 1996.
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Oversight of U.S. Commercial Nuclear Power Reactors

Reactor Oversight Process

The NRC itself does not operate nuclear
power plants. Rather, it regulates the opera-
tion of the nation's 104 nudear power plants
by establishing regulatory requirements for the
design, construction and operation of such
plants. To ensure that the plants are operated
safely within these requirements, the NRC
licenses the plants to operate, licenses the
plant operators, and establishes fechnical
specifications for the operation of each plant.

The NRC provides confinuous oversight of
plants through its reactor oversight process
(ROP) to verify that they are being operated
in accordance with NRC rules and regula-
tions. The NRC has full authority to taie
whatever action is necessary fo protect
public health and safety and may demand
immediate licensee actions, up fo and in-
cluding a plant shutdown.

The ROP is described on the NRC's web site
and in NUREG-1649, Revision 3, "Reactor
Oversight Process.” In general ferms, the ROP
uses both inspection findings and perfor-
mance indicators (Pis) fo assess the perfor-
mance of each plant within a regulato
framework of seven comerstones of safety.
The ROP recognizes that issues of very low
safety significance inevitably occur, and plants
are expected fo effectively address these
issues. The NRC performs a baseline level of
inspection at each plant. The NRC may per-
form supplemental inspections and toke oddi-
tional actions fo ensure significant

OPERATING NUCLEAR REACTORS

performance issues are addressed. A sum-
mary of the NRC's inspection effort is shown
in Figure 24. The latest plant-specific inspec-
fion gndings and Pl information can be md
on the NRC's web site.

In FY 2000, the NRC integrated ils previously
disfinct programs for inspection, assessment,
and enforcement programs info the current
ROP. The ROP takes info account improve-
ments in the performance of the nuclear
industry over the past iwenty-five years and
improved approaches of inspecting and
evaluating the safety performance of NRC
licensed plants. The improvements in plant
performance can be attributed both to efforts
within the nuclear industry and successful
regulatory oversight.

The revised ROP is more risk-informed,
objective, predictable, understandable, and
focused on the areas of greatest safely sig-
nificance. Key features o the new program
are a risk-informed regulatory framework,
risk-informed inspections, a significance
determination process fo evaluate inspection
findings, performance indicators, a stream-
lined assessment process, and more clearly
defined acfions the NRC takes for plants
based on their performance. The NRC
incorporated lessons learned from a pilot
program of the revised ROP conducted ot
nine reactor sites in 1999 and began
implementation of the revised ROP for

all plants in April 2000. The NRC has
continued fo refine the ROP as experience
has been gained.

2002 INFORMATION DIGEST
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Figure 24. NRC Inspection Effert at Operating Reactors, FY 2001*

NUMBER OF PLANTS
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HOURS OF INSPECTION EFFORT

*FY 2001 data includes regular and overfime hours. Includes Browns Ferry 1.
Source: Nuclear Regulatory Commission
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Oversight of U.S. Commercial Nuclear Power Reactors {Conhnued)

Industry Performance Indicators iry-level performance indicators, as shown in
Figure 25 and Appendix G. The indicators

In addition fo evaluating the performance of  can provide additional data for assessing

each individual plant, the NRC compiles data  trends in industry performance.

on overall perfformance using various indus-
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Figure 25. NRC Performance Indicators; Annual Induslry Averages, 1989-2001
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EQUIPMENT-FORCED OUTAGES
FORCED OUTAGE RATE PER 1000 CRITICAL HOURS
AVERAGE FORCED OUTAGE RATE (%) AVERAGE EQUIPMENT-FORCED OUTAGE RATE
12 2
-~ a |
-3 18
10 & |

YEAR

COLLECTIVE RADIATION EXPOSURE
AVERAGE MAN-REM
600
500
400
300 ,
A Note: Data t annual industry
fad | , with plants in extended shutdown
: m Data are rounded for display
100 orposes, These data may difr lghty from
’ previously published data as o result of
, ' 113 11113 , refinements in data quality.
0598950 91 92 93 94 95 96 97 1 Source: Licensee data as compiled by the
YEAR Nuclear Regulatory Commission
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Future U.S. Commercial Nuclear Power Reactor Licensing

Reactor Aging and License Renewal:

Based on the Atomic Energy Act, the NRC
issues licenses for commercial power reactors
to operate for up to 40 years and allows
these licenses to be renewed for another 20
years. The first 40-year operating license will
expire in the year 2006. Approximately 10
percent of the remaining operating plants
will expire by the end ot the year 2010, and
more):ﬁon 40 percent will expire by the year
2015. The age of operating reactors and
their average maximum dependable capac-
ity is illustrated in Figure 25.

The decision whether to seek license renewal
rests entirely with nuclear power plant own-
ers, and will be based on the plant's eco-
nomic situation and whether it can meet NRC
requirements. Extending reactor operating
licenses beyond their current 40-year terms
will provide a viable approach for electric
utilities o ensure the adequacy of future
electricity-generating capacity that offers
significant economic benefits when com-
pared to the construction of new reactors.

In December 1991, the NRC issued the rule
and associated documentation that describe
the requirements a licensee must be able to
demonstrate for the NRC to make a determi-
nafion that the plant can continue to be oper-
ated for up to 20 additional years beyond the
expiration of its 40-year license. The NRC
issued an omendment o the license renewal
rule that became effective on June 7, 1995.
The amendment to the rule provides a more
stable and predictable regulatory process for
license renewal by focusing Ihe?i’cense re-
newal safety review on the management of
the adverse effects of aging on certain sys-
fems, structures, and components during the

period of extended operation.

In a separate rulemaking, the NRC revised
the scope of environmental effects for license
renewal to enhance the agency’s environ-
mental review process for reactor license
renewal. The final, revised rule became
effective on September 5, 1996.

The NRC has developed improved regulatory
guidance and standard review plans fo
standardize the content of license renewal
applications and improve the efficiency and
eﬁectiveness of the NRC's evaluation for both

the safety and environmental reviews.

The first license renewal application was
submitted in April 1998 by Balfimore Gas
and Electric {BGE) for its Calvert Cliffs units.
Duke Energy Company (Duke) submitted a
renewal application for its Oconee units in
July 1998. Calvert Cliffs' renewed licenses
were issued in March 2000 and Oconee's
was issved in May 2000.

Additionally, in February 2000, Entergy
Operations, Inc., submitted an application for
Arkansas Nuclear One, Unit 1; in March
2000, Southern Nuclear Operating Com-
pany, Inc., submitted an application for Edwin
I. Hatch, Units 1 and 2; aner in September
2000, Florida Power and Light submifted an
application for Turkey Point, Units 3 & 4. The
renewed license for Arkansas Nuclear One,
Unit 1 was issued in June 2001. Additional
renewal applications were submitied by
Virginia Erer::iric and Power in May 2001 for
Surry Units 1 and 2 and North Anna, Units 1;
by Duke Energy in June 2001 for Catawba 1
and 2 and McGuire 1 and 2; and by Exelon
in July 2001 for Peach Botiom, Units 2 and 3.

{Continued on page 56)
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Figure 26. U.S. Commercial Nuclear Power Reactors—Years of Operation

YEARS OF NUMBER OF AVERAGE
COMMERCIAL OPERATION ~ REACTORS CAPACITY (MDC)

A 0-9 5 1,134

A 10-19 41 1,097

L 20-29 51 837

A 30-34 10 579

Note: There are no commercial reactors in Alaska or Hawaii. Calculated data as of 12/01.

Source: Nuclear Regulatory Commission
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Table 12. U.S. Commercial Nuclear Power Reactor Operating Licenses—

Expiration Date by Year
Number Number
of of
Readlor Licenses Reador Licenses
Year Name Expired Yeor Name Expired
2009 Dresden 2 4 2016 Beaver Vo“e'y 1 6
Ginna Browns Ferry 3
Nine Mile Point 1 Brunswick 1
Oyster Creek CrYstal River 3
2010 HB. Robinson 2 3 Salem 1
Monticello St. Lucie 1
Point Beach 1 2017 Davis-Besse 3
2011 Dresden 3 2 D.C. Cook 2
Palisades Joseph M. Farley 1
2012 Pilgrim 1 6 2018 Arkansas Nuclear 2 2
Quad Cities 1 North Anna 1
Quod Cities 2 2020 North Anna 2 3
?urrkzylp 3 Solem 2h :
uri oint U
2013 ;/ennon;: Yankee 20N E,iu |?§: " 1 ) 4
1 rowns Ferry 1 9 se .Fa
IFn%n Culho‘t:z2 Mc(gxlzrehlz u
ian Point U
Kewaunee 2022 mucl?;oCouny 1 5
Peach Bottom 2 San Onofre 2
Point Beach 2 San Onofre 3
Prairie Islond 1 Summer
Sumy 2 Susquehanna 1
Turkey Point 4 2023 Lo Solle County 2 4
2014 Browns Ferry 2 9 McGuire 2
Brunswick 2 St. Lucie 2
Cool Columbia Generating Station
D. (,P%ook 1 2024 Byron 1
Duane Amold (.)(;Iiloway
James A. FitzPotrick Catawba 1
Peach Botom 3 Grand Gulf 1
Prairie Island 2 Limerick 1
Three Mile Island 1 Pako Verde 1
2015 Indian Point 3 2 Susquehanna 2
Millstone 2 Waterford 3
2025 Diablo Canyon 2 6
Fermi 2
Millstone 3
Palo Verde 2
River Bend 1
Wolf Creek 1
S —— . LSRN e
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OPERATING NUCLEAR REACTORS

Nm&ber
Reaclor Licenses Reaclor Licenses
Year Name Expired Year Name Expired
2026 Braidwood 1 9 2033 Comanche Peck 2 3
m Oconee |
2 Oconee 2
Clinton 2034 ANO1 4
Hope Creek 1 Calvert Clfis 1
Nine Mile Point 2 Edwin Haich 1
Perry 1 Oconee 3
S:rargrook 1 2035 Watts Bar 1
Shearon Harris 1 2036 Calvert Clifs 2 1
2027 :ecyer Valley 2 5 2048 Edwin Hatch 2 1
roi
Palo Verde 3 *Year assumes that the maximum number of years
South Texas Project 1 for construction recapture has been added to the
Vogtle 1 . current expiration date. This column is limited fo
2028 South Texas Project 2 ] reaclors eligible for construction recapture. See
2029 {-‘,"“eﬁz 2 Glossary for definifion.
2030 Cotanche Peck 1 1 Note: Limited o reactors licensed fo operate.
Source: Data as compiled by the Nuclear
Regulatory Commission

Figure 27. U.S. Commercial Nudear Power Reactor Operating Licenses — Expiration
Date by Year Assuming Construction Recaplure

INUMBER OF UCENSES EXPIRED
30

25
20
15

10
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Future U.S. Commercial Nuclear Power Reactor Licensing (Confinved)

The Babcock and Wilcox, Westinghouse,
and Boiling Water Reactor Owners Groups
have established generic license renewal
programs that have developed and submitted
technical reports for NRC approval. The
Nuclear Energy Institute has established
working groups fo interact with the NRC on
improvements to the license renewal rule
implementation guidance, and resolution of
generic renewal issues.

The NRC has conducted research providing
the technical bases to ensure that critical
reactor components, safety systems, and
structures provide adequate reliability as
reactors age. Research results confinue to be
useful in assessing safety implicafions of age-
related degradafion during the 40-year
license orﬁ in supporting safety decisions
associated with license renewal.

New Nuclear Reactor Licensing

In 1989, the NRC introduced a new licens-
ing process (10 CFR Part 52) as an aliemative
to the tradifional two-step licensing process in
Part 50. Part 52 sets forth the process for
review of Early Site Permits (ESP), Standard
Design Cerfifications, and Combined Licenses
for nuclear power facilities. A combined
license involves issuance of a combined con-
struction permit and a conditional operating
license for a nuclear power facility.

The NRC has implemented modifications fo
the organizational structure with the creation
of the New Reaclor Licensing Project Office
[NRLPO) to process new plant applications
within the Office of Nuclear Reactor Regula-
tion (NRR) and the creation of the Advanced

Reactor Group within the Office of Nuclear
Regulatory Research.

NRLPO will perform several activities to
ensure that NRC is prepared to review new
applicafions. These acfivities include assess-
ing the actions necessary fo prepare for ESP
applications; updating current rulemcking
activities for 10 CFR Parts 51 and 52 licens-
ing processes; performing a review of the
construction inspection program for construc-
tion of new power plant reacfivation; and
performing pre-application and new appli-

cation reviews.

NRLPO is working with the Advanced Reac-
tor Group to perform pre-applicafion reviews
currently ongoing and anticipated which
include: General Atomics’ Gas Turbine-
Modular Helium Reactor design,
Framatome’s European designed boiling
wafer reactor or pressurized water reactor;
and the International Reactor Innovative and
Secure design also known as IRIS.

NRC staff is currently reviewing
Westinghouse's design certification applica-
tion for their AP1000 passive advanced
light-water reactor design. In the past, NRC
has provided design certifications for three
reactor designs that can be referenced in an
application for a nuclear power plant. These
designs include:

1. GE Nuclear Energy’s Advanced Boiling
Water Reactor design;

2. Westinghouse's System 80+ design; and

3. Westinghouse’s AP600 design.
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An ESP provides for resolution of site safety,
environmental protection, and emergency
preparedness issues, independent <;?2 spe-
cific nuclear plant review. Three companies
have indicated that they will apply for early
site permits in 2003. They are Exelon Gen-
eration Company, Dominion Generation,
and Entergy Operations, Incorporated.

OPERA

reactors mentioned above is available on the

NRC's Web Site at htip://www.nrc.gov/
reading-rm/doc-collections/fact-sheets /next-

U.S. Nuclear Research and Test Reactors

Nuclear research and fest reactors are de-
signed and utilized for research, fesfing, and
educational purposes:

¢ in the performance of research and
festing in the areas of physics, chemistry,
biology, medicine, materials sciences,

and related fields

* in educating people for nudlear-related
careers in the power indusiry, national
defense, health service industry, research,
and education

There are 36 research and fest readiors licensed
to operate in 23 States (see Figure 28):

¢ 12 research and test reactors are being
decommissioned.

2002 INFORMATION DIGEST

* 4 research and test reactors have
possession-only licenses.

¢ Since 1958, 73 licensed research and
fest reactors have been decommissioned.

¢ Refer to Appendix F for a listing of
U.S. nudear research and fest reactors
with operating licenses.

Principal Licensing and Inspection Activities

¢ The NRC licenses approximately
285 research and fest reactor operators.
Each operator is requalified before
renewal of a 6-year license.,

¢ The NRC conducts approximately
45 research and fest reaclor inspections
each year.

57



O ot 8 0t it T

r Sites

A licensed fo Operate (36)

Note: There are no research and test reactors in Alaska or Hawaii.
Source: Nuclear Regulatory Commission
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Nuclear Regulatory Research

NRC's regulatory research program seeks fo
provide independent information and exper-
fise to support realistic safety decisionmaking,
o assess the safefy significance of potential
technical issues, to prepare the agency for
the future by evaluating potential safety
issues involving new designs and technology.
As such, the research program is both confir-
matory of existing safety margins and antici-
patory of future concerns. The challenges
and influences that govern NRC's regulatory
research program include changes in the
practices and performance of the regulated
industry, increased economic pressures on
licensees, emergence of new safety issues as
the industry confinues to mature, availability
of new technologies, and public awareness
and involvement in the regulatory process.
The NRC's research program is key fo pro-
viding the capability o face these challenges.
Accordingly, the NRC must have highly
skifled, independent expertise, and accurate
information necessary to formulate sound

XN R N A T
BB AL R e S its ol s el St anit e :

technical solufions and mcke fimely and
realistic regulatory judgments.

Although the significant reduction of the
research program over the years reflects a
changing environment and maturing indus-
try, itis also presenting a challenge to the
ability to address issues in the future. The
current NRC research program focuses on
supporting the NRC's review of emerging
technologies {e.g., digital instrumentation
and confrol systems), and including research
that addresses advanced reactor designs,
understanding and resolving nuclear plant
aging issues arising out of operafing experi-
ence, decommissioning licensed facilities,
understanding the risks associated with
nuclear facilities, including providing an
independent review of operating experience
to identify potential safety concerns, and
providing the technical basis to support the
NRC to move fo a more risk-informed regula-
tory framework.
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Figure 29. Research Budget Trends, FY 1979-2002
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The NRC research program provides the independent expertise and information necessary for
making timely regulatory judgments, anticipating problems of potential safety significance for
which new or expanded knowledge can assist NRC in pursuing ifs mission, and provides support
for developing regulations and regulatory guides pertaining fo Commission policy or technical
requirements. Over the years, the research program has been significantly reduced fo reflect
the changing environment and the maturing industry.
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U.S. Fuel Cycle Facilities

The NRC licenses and inspects all commer-
cial nuclear fuel facilifies involved in the
processing and fabrication of uranium ore

into reactor fuel. A typical fuel fabrication
plant is illustrated in Figure 30.

There are seven major fuel fabrication and
production facilities licensed to operate in six
States {see Figure 31):

¢ Uranium Fuel Fabrication Facilities:

~ Global Nuclear Fuel
Americas, LLC
(Wilmington, North Carolina)

- Westinghouse Electric Company, LLC
Nuclear Fuel Division
{Columbia, South Carolina)

- Nucdlear Fuel Services, Inc.
(Erwin, Tennessee)

- Framatome Fuels
(Lynchburg, Virginia)

- BWX Technologies Naval Nuclear
Fuel Division (Lynchburg, Virginia)

- Framatome ANP Richland, Inc.
{Richland, Washington)

¢ Uranium Hexafluoride
Production Facility:

- Honeywell International, Inc.
(Metropolis, lllinois)

In addition, NRC regulates the two gaseous
diffusion uranium enrichment facilities, which

are leased by the United States Enrichment
Corporation from the Department of
Energy (DOE). NRC promulgated regula-
tions for the gaseous diffusion plants in

10 CFR Part 76 in September 1994, The
two plants came under NRC regulation on
March 3, 1997.

¢ Gaseous Diffusion Enrichment Facilities:

- U. S. Enrichment Corporation
{Paducah, Kentucky}

~ U. S. Enrichment Corporation
{Portsmouth, Ohio)*

NRC regulates 14 other facilities that possess
significant quantities of special nuclear
material (other than reacfors) or process
source material {other than uranium recovery
facilities).

NRC is also engaged in a cooperative effort
with the DOE on processing and solidifica-
tion of high-level radioacfive waste for long-
term isolafion. Since 1980, the West Valley
Demonstration Project Act has required NRC
to oversee the protection of public safety for
the high-level waste vitrification demonstra-
tion project at the Western New York
Nuclear Center, West Valley, New York.
Under a joint project between the DOE and
the New York State Energy Research and
Development Authority, the West Valley
Demonstration Project began converfing
liquid high-level waste info glass logs in

July 1996.

In 1996, NRC dlso initiated a cooperative
project with the DOE's Tank Waste

*Currently in cold standby and not used for enrichment.
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Remediation System Privatization Project in
Hanford, Waszisngton. Under a memoran-
dum of understanding (MOU) signed in early
1997, the NRC provided technical, safety,
and regulatory review assistance fo DOE's

Horfrse?or regulating the construction and
operation of the proposed vitrification
focility. In June 2000, DOE terminated the
privatization coniract and replaced it with @
management and operating contract. This
effectively complefed the MOU and ended
NRC's participation, although the NRC has
indicated its willingness fo parficipate in the
future if NRC expertise is needed.

¢ Proposed Mixed Oxide Fuel Fabrication
Facility:

- Duke Cogema Stone & Webster
(Aiken, South Carolina)

The Nudlear Regulatory Commission is
reviewing an application for construction of
a mixed oxide (MOX} fuel fabrication facility
at the Department of Energy’s Savannah
River Site.

The Depariment of Energy announced plans
o construct this MOX facility through a
contract with the consortium of Duke
Engineering & Services, COGEMA Inc., and
Stone & Webster (known as DCS). If NRC

grants the license, DCS could build and
operate the MOX facility. The facility is
intended to convert surplus U.S. weapons-
grade plutonium, supplied by the Depariment
of Energy, into fuel for use in commerciol
nuclear reactors. Such use would render the
plutonium essentially inaccessible and
unatiractive for weapons use.

DCS submitied an environmental report on
the MOX fucility in December 2000, and
submitied its request for authorization to
construct the facility in February 2001.

Before deciding whether to authorize
construction, the NRC will prepare an
environmental impact statement and will
conduct a technical evaluation of the
application to defermine whether it meets
NRC requirements.

Principal Licensing and Inspection Activities:

¢ NRC issues approximately 75 new,
renewal, license amendments, and safety
and safeguards reviews for fue! cycle
focilities annually.

NRC routinely condudis safety, safe-
guards, and environmental protection
inspections of approximately 15 fuel cycle
facilities or sites.

OO AR g o
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Figure 30. Typical Fuel Fabrication Plant
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NUCLEAR MATERIALS SAFETY
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Figure 31. Maijor U.S. Fuel Cycle Facility Sites

@ Uranium Fuel Fabrication Facility (6}
B Uranium Hexafluoride Production Facility (1)
A Gaseous Diffusion Enrichment Facility (2)

Note: There are no fuel cycle facilifies in Alaska and Hawaii.
Source: Nuclear Regulatory Commission
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U.S. Materials Licenses

Approximately 21,000 licenses are issued for
medical, academic, industrial, and general
uses of nuclear materials (see Table 13):

Reactor-produced radionuclides are used
extensively throughout the United States for
civilian and military industrial applications,
basic and applied research, the manufacture
of consumer products, civil defense activities,
academic studies, and for medical diagnosis,
treatment and research. NRC and Agree-
ment State regulatory programs are
designed fo assure that licensees safely use
these materials, and do not endanger public
health and safety or cause damage to the
environment.

* Approximately 5,000 licenses are
administered by the NRC.

s Approximately 16,300 licenses are
administered by the 32 States that
participate in the Agreement States
Program. An Agreement State is one that
has signed an agreement with the NRC
that authorizes the State o regulate the use
of radioactive materials within that State
(see Figure 32). Minnesota, Pennsylvania,
and Wisconsin are acfively working
toward becoming Agreement States.

Medical and Academic — The NRC and
Agreement States issue licenses to hospitals
and physicians for the use of radioactive
materials in diagnosing and freafing
patients. Academic insfitutions use radioac-
tive materials for education and biomedical
research. The facilities, personnel, program
controls and equipment in each application

are reviewed fo ensure the safety of the
public, patients, and occupationally exposed
workers. In nuclear medicine, diagnostic
procedures include in vitro tests {the addition
of radioactive materials to lab samples faken
from patients) and in vivo tests (direct
administration of radioactive drugs to
patients). Therapeutic treatments include the
use of drugs to treat cerlain medical
conditions such as hyperthyroidism and
cerfain forms of cancer.

NRC issues licenses to academic institutions
for educational and research purposes.
Licensed activities include receipt of
radioactive material, classroom demonstro-
tions by qualified instructors, supervised
laboratory research by students, and the use
of certain neutron sources and source
material in sub-critical assemblies.

Industrial — Radionuclides are used in a
number of industrial and commercial
applications including indusrial radiogra-
phy, gauging devices, gas chromatography,
well logging, and smoke detectors. The
radiography process uses radiation sources
to defermine structural defects in metallic
castings and welds. Portable and fixed
gauges use a radiafion defector and
indicator to measure density and thickness of
an object on the indicator. Such measure-
ments defermine the thickness of paper
products, fluid levels of oil and chemical
tanks, moisture and density of soils and
material at consiruction sites, and in
manufacture items such as satellites and
missiles. Gas chromatography uses low
energy sources for identifying the constituent

68

NUCLEAR REGULATORY COMMISSION



elements of substances. It is used fo
determine the components of complex
mixtures such as petroleum products, smog
and cigarette smoke, and in biological and
medical research fo identify the components
of complex proteins and enzymes. Well
logging devices use a radioactive source to
trace the position of materials previously
placed in o well. This process is used
extensively for oil, gas, coal, and mineral

exploration.

General Licenses — A general licensee is a
person or organization that acquires, uses,
or possesses a generally licensed device
(GLD) and has received the device through
an authorized fransfer by the device
manvufacturer/distributor, or by change of
company ownership where the device
remains in use at a particular location.

A generally licensed device is a device
containing radioactive material that is

2002 INFORMATION DIGEST
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typically used fo defect, measure, gauge, or
control the thickness, density, level, or
chemical composition of various ifems.
Examples of such devices are gas chroma-
fography (detector cells), density gauges, fill-
level gauges, and skatic elimination devices.
See NRC website at: General Licenses
Frequently Asked Questions page for more
information. NRC registers and fracks
generally licensed devices to increase control
and accountability of the devices and o
prevent them from becoming orphan sources.

Principal Licensing and Inspection Activities

¢ NRC issues approximately 3,500 new
licenses, renewdls, or license amendments
for materials licenses annually.

* NRC conducts approximately 1,500
health and safety inspections of its

nuclear materials licensees annually.
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Table 13.  U.S. Materidls Licenses by State

Number of Licenses Number of Licenses
reement greement
State NRC States State NRC States
Alobama 20 430 Montfana 77 0
Alaska 47 0 Nebraska 6 140
Arizona 17 292 Nevada 5 240
Arkansas 7 257 New Hampshire 9 82
California 55 2,137 New Jersey 520 0
Colorado 22 337 New Mexico 15 218
Connecticut 194 0 New York 53 1,366
Delaware 62 0 North Carolina 20 696
District of Columbia 46 0 North Dakota 10 61
Florida 20 1,321 Ohio 45 710
Georgia 17 502 Oklahoma 39 244
Hawaii 57 0 Oregon 10 464
Idaho 84 0 Pennsylvania 741 0
inois 46 742 Rhode Island 2 60
Indiana 282 0 South Carolina 17 362
lowa 4 183 South Dakota A4 0
Kansas 14 318 Tennessee 25 555
Kentucky 11 401 Texas 52 1,510
Lovisiana 1 479 Utah 10 200
Maine 2 130 Vermont 35 0
Maryland 61 561 Virginia 383 0
Massachusetts 34 533 Washington 17 407
Michigan 514 0 West Virginia 183 0
Minnesota 161 0 Wisconsin 262 0
Mississippi 8 315 Wyoming 88 0
Missouri 294 0 Others* 164 0
Total 4,922 16,253

**Others” includes ferritories such as Puerto Rico, Virgin Islands, and Guam.
Nofe: Agreement States data are latest available as of February 2002,
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Figure 32. NRC Agreement States

[ Agreement States (32)

Note: Minnesota, Wisconsin, and Pennsylvania have applications pending.
Alaska and Hawaii are not Agreement Stafes.

Source: Nuclear Regulatory Commission c\O
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Nuclear Gauges

Fixed Gauges — The cross section shows a
fixed fluid gauge installed on a process pipe
(see Figure 33). Such devices are widely
used in beverage, food, plasfics, process and
chemical industries to measure the densities,
flow rates, levels, thicknesses, and weights of
a wide variety of materials and surfaces.

Nuclear gauges are used as non-destructive
devices to measure physical properties of
products and industrial proceses fo ensure
environment, quality confrol and low-cost
fabrication, construction and installations.

Fixed gauges consist of a radioactive source
that is contained in a source holder safely.
When the source holders’ shutfer is opened
manually or by acfivating a remote elecrical
button, a beam of radiation is directed at the
material or product being processed or
controlled. A detector mounted opposite fo
the source, measures the radiation passing
through the media of the material or the
product. The required information is shown on
a local read out or is displayed on a computer
monitor. The type and strength of radiation

energy are selected o ensure that the passage
of the radiation does not cause any detectable
changes in the material and does not
radioactively contaminate the material.

Portable gauges — consist of a radioactive
source or sources and defector mounted
together in a portable shielded device.
When the device is being used, it is placed
on the object fo be measured and the source
is either inserted info the object or the gauge
relies on a reflection of radiation from the
source to bounce back to the bottom of the
gauge. The detector in the gauge measures
the radiation, either directly from the inserted
source or the reflected radiation.

The amount of radiation the detector
measures indicates the thickness, density,
moisture content or some other property
which is displayed on a local read out or on
a computer monitor. The top of the gauge
has sufficient shielding to profect the
operator while the source is exposed and
when the measuring process is completed,
the source is retracted or a shutter closes
minimizing exposure from the source.

Figure 33. Cross Section of a Fixed Fluid Gauge
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Teletherapy Devices

Teletherapy is one of the primary radiation
oncology freatment modalities. Teletherapy
devices provide external high radiation
beams for treatment of cancerous tumors.
Both the primary fumor and the areas fo
which cancer may have spread (regional

lympatic) may be treated ot the same fime.

The Cobalt-60 source is in the equipment's
head, which is surrounded by lead or
depleted uranium shielding, with a port for
treatment (see Figure 34).

Treatment distance between the source and
the skin of the patient is 80 fo 120 centime-

Figure 34. Cobalt-60 Teletherapy Unit

2002 INFORMATION DIGEST

fers. Cesium-137 teletherapy units were
formerly used by a few fuilities. Few, if any,
of these units remain as the average
penelrating energy is approximately half of
that provided by It sources.

Linear accelerators are replocing the Cobalt-
60 units. A 4 MeV linear accelerator can
provide about the same energy as a Cobalt-
60 unit, but with a higher output (100 to 300
rad/min). Higher energy accelerators are
now being used (6 MeV to 30 MeV). These
higher energy photons provide greater dose
depth. Also, the high energy elecirons may be
used directly in some cases.
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Commercial Product Irradiators

The lllustration below shows a typical large
commercial gamma irradiator which may be
used for sterilization of medical supplies and
equipment, disinfestation of food products,
insect eradication through sterile male
release program, chemical and polymer
synthesis and modifications or extension of
shelf-life of poultry and perishable products.

Figure 35. Commercial Gamma Irradiator
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In this type of irradiator, when in use, the
Cobalt-60 sealed source is raised out of the
pool water and exposed to the product
within a radiation volume that is maintained
inaccessible during use by an entry control
system.
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Uranium Milling

A uranium mill is a chemical plant designed fo
extract uranium from mined ore. The mined

ore is brought fo the milling facility via truck
where the ore is crushed and leached. In most
cases, sulfuric acid is used as the leaching
t, but alkaline leaching con also be used.
meudﬁng agent not only extracts uranium
it gkl
ents like um, vanadium, selenium,
iron, lead, and arsenic. The product
from the mill is referred to as “yellow cake”
(U308), because of its yellowish color.

As defined in the NRC regulations of 10 CFR
Part 40, uranium milling is any activity that
results in the production of byproduct
material as defined in this part. Part 40
defines byproduct material the same as
Section 11e.{2) of the Atomic Energy Adt,
*...the tailings or wastes produced by the
extraction or concentration of uranium or
thorium from any ore processed primarily for
its source material content”, but adds
*_..including discrete surface wastes resulting
from uranium solution extraction processes.”

Uranium is extracted from ore ot uranium
mills and at in-situ leach facilities (the NRC-
licensed heap leach and ion-exchange
facilities no longer operate). In both
processes, an extraction process concenlrates
the uranium into “yellow cake” and the
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process waste is byproduct material. The
yellow cake is sent fo a conversion facility for
processing in the next step in the manufac-
ture of nuclear fuel. The uranium milling and
disposal of byproduct material by NRC
licensees is regulated under 10 CFR Part 40,

Appendix A.

Conventional mills crush the pieces of ore and
exfract 90 to 95 percent of the uranium from
the ore. Mills are typically located in areas of
low population density, and they process ores
from mines within about 50 kilometers (30
miles) of the mill. Most mills in the United
States are in decommissioning, three are in
standby mode, and one is in operation.

In sit leach (ISL) facilities are another means
of extracting uranium from underground.
ISLs recover uranium from low grade ores
that may not be economically recoverable by
other methods. In this process, a leaching
agent such as oxygen with sodium carbonate
is injected through wells into the ore body to
dissolve the uranium. The leach solution is
pumped from the formation, and ion
exchange is used to separate the uranium
from the solution. About 12 such ISL facilities
exist in the United States. Of these, 6 are
licensed by the NRC, and the rest are
licensed by Texas, an Agreement State.
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Table 14. Locations of Uranium Milling Facilities

The following uranium milling facilities are licensed by the NRC.

Licensee Site Name/Location

In Sitw Leach Facilities

Cogema Mining, Inc. Irigaray/ChR, Wyoming
Power Resources, Inc. Highlands, Wyoming
Crow Butte Resources, Inc. Crow Butte, Nebraska
Rio Algom Mining Corp. Smith Ranch, Wyoming

Hydro Resources, Inc.
Power Resources, Inc.

Conventional Uranium Milling Facilifies
International Uranium Corp.
Umetco Minerals Corp.
Western Nuclear Inc.
Tennessee Valley Authority®
Pathfinder Mines Corp.
American Nuclear Corp.
Pathfinder Mines Corp.
Petrotomics Co.

Rio Algom Mining Corp.
Exxon Mobil Corp.

Bear Creek Uranium Co.
Kennecott Uranium Corp.
Plateau Resources Lid.
Homestake Mining Co.
Kennecott Energy Co.
Quivira Mining Co.

UNC Mining & Milling
Atlantic Richfield Co.*

Part 40 Byproduct Material Disposal Site
Envirocare of Utah Inc.

lon-Exchange Facility
U.S. Energy Corp.

Crown Point, New Mexico

Ruth and North Butte, Wyoming

White Mesa, Utah

Gas Hills, Wyoming
Split Rock, Wyoming
Edgemont, South Dokota
Lucky Mc, Wyoming
ANC, Wyoming

Shirley Basin, Wyoming
Shirley Basin, Wyoming
Lisbon, Utah

Highlands, Wyoming
Bear Creek, Wyoming
Sweetwater, Wyoming
Shootaring, Utah
Homestake, New Mexico
L-Bar, New Mexico
Quivira, New Mexico
Churchrock, New Mexico
Bluewater, New Mexico

Envirocare, Utdh

Green ML.-IX, Wyoming

*Specific licenses terminated; disposal area under generol license fo the U.S. Department

of Energy for long-term care.
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Figure 36. Locations of Uranium Milling Facilities

@ Uranium Milling Sites

Source: U.S. Nuclear Regulatory Commission.
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International Activities
The NRC participates in a wide ran?;of

mutually beneficial programs to exchange
information with counterparts in the intena-
fional community, and to enhance the safety
and security of peaceful nuclear activifies
worldwide. This low cost, high impact
program provides health and safety informa-
tion and assistance to other countries, or joint
cooperative activifies, to develop and improve
regulatory organizations and overall nuclear
sz?ely. T?llese activifies include:

[ ]

Assisting in United States government
international policy and priority formula-
tion by developing legal insiruments in the
nuclear field to address vital issues such as
nuclear non-proliferation, safety, safe-
guards, radiation protection, spent fuel
and waste management, nuclear safety
research, and liability.

* Contributing to the implementation of
national nuclear policy by supporfing
presidential summits and the Interna-
tional Nuclear Regulators Association.

* Licensing imports and exports of nuclear
facilities, major components, material,
and related commodities.

* Ensuring prompt notification of safety
prob|ems that warrant action or

investigation.
* Providing for bilateral information

exchange and cooperation on nuclear
safety, physical security, safeguards,
waste management, and radiological
profection with the regulato ouﬂ\oriﬁes
of : Argentina, Armenia, Be?’ium, Brazil,

Canada, China, Czech Republic, Egypt,
Finland, France, Germany, Greece,

Hungary, Indonesia, Israel, Ifaly,
Japan, Kazakhstan, Lithuania, Mexico,
Netherlands, Peru, Philippines, Republic
of Korea {South Korea), Romania,
Russia, Slovak Republic, Slovenia,
South Africa, Spain, Sweden,
Switzerland, Taiwan, Ukraine, and

the United Kingdom.

Assisting Russia, Ukraine, Armenia,
Kazakhstan, and certain Central and
Eastern European counlries (Bulgaria,
Lithuania) that use Soviet-designed
reactors fo improve nuclear safety
regulation. These assistance efforts are
carried out primarily through training,
workshops, and peer review of regula-
tory documents, working group meet-
ings, and technical information and
specialist exchanges.

Participating in the programs of the
International Atomic Energy Agency
(IAEA), and the Organization for
Economic Cooperation and Development's
Nuclear Energy Agency concerned with
safety researcﬁ'ly and regulatory matters,
radiation protection, risk assessment,
waste management, fransportation,

sa eguords, physical protection,
standards, training, and technical
assistance.

Implementing IAEA safeguards at NRC-
licensed nuc?ear facilities in the U.S. and
helping strengthen and maintain IAEA
effectiveness worldwide.

Sharing technical information, fundin?l,
technical support, and results of specific
joint research projects and programs.
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U.S. Low-level Radioactive Waste

Commercial low-level waste disposal
facilities must be licensed b ei'E:r NRC or
Agreement States in uccorJ::nce with health
and safety requirements. The facilities are to
be designed, constructed, and operated to
meet soieﬂy standards. The operator of the
facility must also extensively characterize the
site on which the facility is located and
analyze how the focility will perform for
thousands of years into the future. NRC's
requirements place restrictions on the types
of waste that can be disposed of. Current
low-level waste disposal uses shallow land
disposal sites with or without concrete vaults.

* The NRC has developed a classification
system for low-level waste based on its
potential hazards and has specified
disposal and waste form requirements
for each of the three generecj classes of
waste — A, B, and C. Class A waste
contains lower concentrations of
radioactive material than Class C waste.
Class A waste accounts for approximately
90% of the total volume of low-level
waste. Determination of the classification
of waste, however, is a complex process.
For more information, see 10 CFR Part 61.

The volume and radioactivity of waste vary
from year to year based on the types and
quantities of waste shipped each year.
Waste volumes currently are several

Disposal

100,000 cubic feet from facilities operating
in reactor decommissioning. Clean up of
contaminated sites accounts for several
million cubic feet each year of low level
radioactive waste

The Low-Level Radioactive Waste Policy
Amendments Act {LLRWPAA) of 1985
authorized the following:

¢ Formation of ten regional compacts

¢ Exclusion of waste generated outside
a compact

Active, Licensed Disposal Facilities
* Bamwell, South Carolina (access

authorized for all low-level waste
generators until 2008. Access limited o
Atlantic compact after 2008)

* Hanford, Washington (restricted access to
only the Northwest and Rocky Mountain
compacts)

* (Clive, Utah {restricted to only contain
Class A waste)

Other Disposal Facilifies

Closed Sites

* Beatty, Nevada—closed 1993

o Sheffield, lllinois—closed 1978

* Maxey Flats, Kentucky—closed 1977
o West Valley, New York—closed 1975

82
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Figure 37. Low-Level Waste Disposal Site
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Figure 38. U.S. Low-Level Waste Compacts

MIDWEST

MOUNTAIN ATLANTIC

CENTRAL
MIDWEST

SOUTHWESTERN

hﬁb
% Active Disposal Site (3) )
[ Approved Compact (10)
[ Unaffiliated (9)

There are three active, licensed low-level waste disposal facilities located in Agreement States.

Note: Data as of March 2001.

Alaska and Hawaii belong to the Northwest Compact.
Puerto Rico is unaffiliated.

Barnwell, located in Barnwell, South Carolina Currently, Barnwell accepts waste from all U.S. generators except those in Rocky Mountain
and Northwest compacts. Beginning in 2008, Barnwell will only accept waste from the Atlantic Compact states (Connecticut, New Jersey,
and South Carolina). Barnwell is licensed by the State of South Carolina to receive wastes in Classes A-C.

Hanford, located in Hanford, Washington Hanford accepts waste from the Northwest and Rocky Mountain compacts. Hanford is licensed
by the State of Washington to receive wastes in Classes A-C.

virocare, | in Clive Envirocare accepts waste from all regions of the United States. Envirocare is licensed by the State of
Utah for Class a waste only.
Source: Nuclear Regulatory Commission C \ %

84 NUCLEAR REGULATORY COMMISSION




U.S. High-Leve! Radioactive Waste Disposal

The Yucca Mountain Disposa! Plan

The Nuclear Waste Policy Act (NWPA) of
1982 and the Nuclear Waste Policy Amend-

ments Act of 1987

specify a detailed

approach for the disposal of high-level

radioactive waste with the

Department of

Energy [DOE) having operational responsibil-
ity and the NRC having regulatory responsi-
bility for the fransportation, storage, and
geologic disposal of the waste.

The disposal of high-leve! radioactive
waste requires a defermination of
acceptoble health and environmental
impacts over thousands of years.

Current plans call for the ulimate disposal
of the waste in solid form in a licensed,

deep, geologic structure.

The Amendments Act redirected DOE to
invesfigate only one potential high-level
waste repository at Yucca Mountain,
Nevada. DOE released it's Viability
Assessment in December 1998, and
concluded that Yucca Mountain remains
a promising site for a geological
repository and that work should proceed
to support a decision in 2001 on whether
I;evrz!canmend the site fo the President for
lopment as a repository. {See Figure
39 for a conceptual design of the Yucca
Mountain disposal plan.)
NRC issued its draft Yucca Mountain
Review Plan for public comment in

March 2002.

Within 60 days of the Presidential
recommendation fo Congress, the NWPA
permits the State of Nevada to submit to
Congress a *...nofice of disapproval.”

2002 INFORMATION DIGEST

RADIOACTIVE WASTE

- st iy sttt b e e

The State formally issued a *...Notice of
Disapproval of the Yucca Mountain
Project” to Congress on April 9, 2002.

¢ Upon receipt of the “Notice of
Disapproaval from the State, the NWPA
prescribes that the Congress has 90 days
(of continuous session) to pass a
resolution either supporting or not
supporting the recommer?aﬁon that DOE
develop a license application for the
Yucca Mountain site.

Spent Fue! Storage

In 1997, approximately 36,600 metric fons
:i:rent nuctear fuel was stored ot commercial
lear power reactors. By the year 2005,
this amount is expected fo increase fo

52,000 metric fons:

s All of the operating nuclear power
reaclors are storing used fuel under
NRC license in spent fuel pools {SFPs)
(see Figure 40).

¢ MostU.S. nuclear power plants were not
originally desi nedpzwlfove a sforoge
capacity for ol the spent fuel produced by
their reactors. Utilities originally planned
for spent fuel fo remain in the SFP for
few years affer discharge and then fo be
sentlo a reprooessingrfgciliiy. However,
the U.S. Govemnment declared c:AImﬁ;o;’cf:'-1
rium on reprocessing in 1977.
the ban was later |iﬁged, reprocessing was
elimirﬁded rs a feasible H;on. Conse-
quentiy, utilities expan: e storage
capacity of their SFPs by using high-
density storage racks. This has been only
a shortferm solution and many utilities

{Continued)
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have reached, or will soon reach, their SFP
storage capacily. {See Figure 41}

In 1990, the NRC amended its regulations
fo authorize licensees fo store spent fuel

at reaclor sites in dry
approved by the NRC. Thirteen

storage designs have received certi

of compliance as a result of this rule change
(see Appendix H).

Cumrently, there are 20 operating
independent spent fuel storoge installation

' ;z:;:

oactive Waste Disposal (Confinued)

b e A i b e, 3

sites (ISFSls} in the U.S. {See Figure 42).

® Refer o NUREG-1571, “Information

Handbook on Independent Spent Fuel
Storoge Installations” (December 1996),
for a general overview. -

. ReferbﬁpmdixlforalisiofNRCDry
S

Spent Fuel Storage Licensees.
The NRC is responsible for approvi
ko

transporiable dry storoge systems,
called dual purposeb;sgks (see Figure 43).

vy
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Figure 39. The Yucca Mountain Disposal Plan

Shipping casks are
2 removeg, and the

inner tube with the
Canisters of wasfe, waste is placed in a
] sealed in special seelmollloyereds ) 0 aeee e oo e =
casks, are shipped storage confainer.  a A

o the site by truck
or train.

Containers are
An automated stored along
S)r:'e"‘ sendtsd the tunnels, on
storage containers Harads
underground to i
the tunnels. y
Source: Department of Energy and the Nuclear Energy Institute o
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Figure 40. Spent Fuel Generation and Storage After Use

Nuclear reactors are powered by

] enriched uranium-235 fuel. Fission

enerates heat, which produces steam

i-:at turns turbines to produce electricity.
A reactor rated at several hundred
megawatts may contain 100 or more
tons of fuel in the form of bullet-sized
pellets loaded into long rods.

2

Alter about six years, spent fuel assemblies—
typically 14 feet long and containing nearly
200 fuel rods—are removed from the reactor
and allowed to cool in storage pools for a
few years. At this point, the 900-pound
assemblies contain only about one-fifth the
original amount of U-235.

c/f
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3 Commercial light-water nuclear reactors store spent fuel outside the primary containment
in a steel-lined, seismically designed concrete pool. The spent fuel is cooled while in the
spent fuel storage pool by water that is force~circulated using electrically powered pumps.
Makeup water fo the pool is provided by other pumps that can be powered from an
onsite emergency diesel generator. .Zlgoon features, such as water and radiation level
defectors, are also provided. Spent fuel is stored in the spent fuel storage pool unfil it
can be transferred on sife fo a dry cask storage location {see Figure 43) or transported

off site o a high-level radioactive wase disposal site.

Source: Department of Energy and the Nuclear Energy Institute
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Figure 41. Nuclear Fuel Storage Pool Capacity
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100
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Note: All operating nuclear power reactors are storing used fuel under NRC license in spent fuel pools.
Some operafing nudear reaclors are using dry cask storage. Information is based on loss of full-core
reserve in the spent fuel pools.

Source: Energy Resources International and DOE/RW-0431 - Revision 1

]
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Figure 42. Licensed/Operating Independent Spent Fuel Storage Instaflations
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Figure 43. Dry Storage of Spent Fuel

At some nuclear reactors across the country, spent fuel is kept on site, above ground, in systems basically
similar to the ones shown here.

'I Once the spent fuel has cooled, it is
loaded into special canisters which are ‘
designed to hold Pressurized-Water ‘
T Bundle of
Reactor and Boiling-Water Reactor vsad hudl ‘” ||m
assemblies. Water and air are removed. assemblies I :’ ' |

The canister is filled with inert gas, welded Hﬁim Hm "m
WL

shut, and rigorously tested for leaks. It
may then be placed in a “cask” for storage T
or transportation. s Hm “"; W
Canister —3& ) ““% b
Storage ] HH[

cask

The canisters can also be stored in above-
ground concrete bunkers, each of which
is about the size of a one-car garage.
Eventually they may be transport
elsewhere for storage.

c\S
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U.S. Nuclear Materials Transportation and Safeguards

The NRC reviews and licenses the design of
containers used fo transport radioactive
materials; conducts transport-related safety
inspections; performs quality assurance
inspections of designers, fabricators, and
suppliers of approved fransporfation
conlainers; o:cf carries out safeguards
inspections of nuclear materials licensees.

Under a memorandum of understanding, the
NRC requires licensed materials fo be
shipped in accordance with the hazardous
materials fransporfation safety regulations of

the Depariment of Transportation.

Both the NRC and the Depariment of Energy
confinue joint operation of a national
datobase and information support system fo
track movement of domestic and foreign
nuclear materials under safeguards control.

Principal Licensing and Inspection Activifies

¢ NRC examines fransport-related safety
during approximately 1,000 safety
inspections of fuel, reactor, and materials
licensees annually.

¢ NRC reviews, evaluates, and cerfifies
approximately 100 new, renewal, or
amended container-design applications
for the transport of nuclear materials
annually.

* NRC reviews and evaluates approxi-
mately 100 license applications for the
export of nuclear materials from the
United States annually.

¢ NRC conducts comprehensive physical
protection and materials confrol and
accounting license reviews and conducts
inspections at the major fue! fabrication
focilities annually.

* NRC inspects about 20 dry storage and
transport package licensees annually.

L Ty St
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Decommissioning

Decommissioning is the safe removal of @
focility from service and reduction of residual
radioactivity to a level that permits release of
the property and fermination of the license
(see Glossary).

Nuclear Power Reactors:

In July 1996, the NRC issued a revised rule
for power reacor decommissioning. The
rule is intended to clarify the applicability of
certain regulations fo permanently shutdown
nuclear power reactors and fo provide for
public participation in the decommissioning
process. In 1997, the NRC issued rules for
site releass criteria. The rules provided for
unrestricted and, under certain conditions,
restricted release of a site.

94
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Other Sites and Facilifies:
Over the last 40 years, operations at
flicensed nuclear facilities have caused

radiological contamination at @ number of
sites. This confamination must be reduced or
stabilized in a timely and efficient manner fo
ensure protection of the public and the
environment before the sites can be released
and the license terminated. The NRC's Site
Decommissioning Management Plan (SDMP)
lists 22 sites and 5 complex decommission-
ing sites that require special attention fo
resolve issues, and to prompt timely
decommissioning at these sifes (see Table
15). The list is updated periodically and is
available on the NRC web site. The staff has
completed a rebaselining of the sites listed in
the SDMP. The purpose of the rebaselining
effort was o establish milestones and
schedules for completing decommissioning
and license termination at the site.

NUCLEAR REGULATORY COMMISSION
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Table 15. Site Decommissioning Management Plan and Other Complex Sites List

Company Location

SDMP Sites

AAR Manufacturing, Inc. (Brooks & Perkins) Livonia, MI

Army, Depariment of, Jefferson Proving Ground Jefferson, IN
Babcock & Wilcox Parks Township, PA
Boboock & Wikcox SIDA Vondergrift, PA
Cobot Corporation Reading, PA

Dow Chemical Company Bay City and Midland, MI
Fansteel, Inc. Muskogee, OK
Hartley and Harfley (Kawkawlin) Landfill Bay County, Ml
Heritage Minerals Lakehurst, NJ
Kaiser Aluminum Tulsa, OK
Kerr-McGee Cimarron, OK
Kerr-McGee Cushing, OK
Michigan Department of Natural Resources (MDNR) Pine County, MN
Molycorp, Inc. Washington, PA
Molycorp, Inc. York, PA
Permagrain Products Media, PA

Scfety Light Corporation Bloomsburg, PA
Sequoyah Fuels Corporation Gore, OK
Shieldalloy Metallurgical Corporation Newfield, NJ
Woterlown GSA Wateriown, MA
Westinghouse Electric Corporation Waltz Mil, PA
Whittaker Corporation Greenville, PA
Complex Decommissioning Sites

KVWPCA Vondergrilt, PA
UCAR {Union Corbide) Lowrenceberg, TN
Mallinkrodt St. Lovis, MO
Combustion Engineering/Westinghouse Windsor, CT
Combustion Engineering/Weslinghouse Festus, MO

2002 INFORMATION DIGEST
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Abbreviations Used In Appendices

ABB-CE Asea Brown Boveri-Combustion FLUR
Engineeri G&H
ACE A EOWEﬁ Aleliers de Constructions  GCR

Blectriques de Charleroi SA. [ACEC)  GE
ond Cocerill Ougree-Providence GHDR
{COP); with Westinghouse (Belgium)  GIL

ACIF ACECO/Creusot-loire/Fromatome, GPC
Westinghouse-Europe HIT
AE Architet-Engineer HTG
AEC Alomic Energy Commission HWR
AAEEEG Aomic Energy of Canada, Lid. EIESNES
AEP Americon m Power KAIS
AGN Aerojet-General Nudeonics KWU
ASEA Asea Brown Boveri-Asea Atom LIC. TYPE:
B&R Bums & Roe cp
B&W Baboock & Wilcox OLFP
BAID Baldwin Associates OLP
BECH Bechel MAE
BRRT Brown & Root
BWR Boiling Water Reactor MDC
COMB Combustion Engineering
COMM. OP. Dafe of Commercial Operation MHI
CONTYPE  Confainment T MWe
DY Dy, oot NAG
ric
HIG  HighTe Gas-Cooled
ICECND  Wet, ke r NPF
LMFB ind Metal Fast Breeder NSP
MARK 1 et, Mark | NSSS
MARK2  Wet, Markll
MARK3  Wet, Mark il 1
OCM  Organic Cooled & Moderated 2
PTHW  Pressure Tube, Heavy Water 3
SCF Sodium Cooled, Fast 4
SCGM  Sodium Cooled, Graphite Moderated 5
P Construction Permit 6
CPISSUED  Date of Construction Permit lssuance yilg
CPPR Construction Permit Power Reactor 3
CWE Commonwealth Edison Company 4P
X Crifical Assembly CE
DANI Daniel Infemational CE80
DBDB Duke & Bechte! ue
DER Design Electric Rating RIP
DOE Depariment of Energy o
BIP:JRKE Dell;r;ons!mﬁon Power Readlor OL ISSUED
Duke Power
RSO B Y PECO

EXP. DATE  Expiration Date of Operating License PGSE
FENOC FirsiEnergy Nudear Operunf?ng Co. PHWR
FRAM Framatome

L -

Gas-Cooled Reactor

General Electric

Gibbs & Hill & Durham & Richardson
Gilbert Associctes

Georﬁlia Power Comparny
Hikachi

High-Temperature Gas-Cooled
Pressurized Heavy-Water Reaclor
lowa Electric
J. A Jones
Kaiser Engineers

ion, Siemens AG

CDnSfI'UdIY(;PE PetmitFu"
Operating License-Full Power
g License-Low Power
Ministry of Alomic Energy, Russion
Iﬁ' mﬁonDepern:lcble

mum
Cap(l:cizl- Net
Mitsubishi Heavy Indusiries, Lid.
Megawatts Electrical

Thermal
Niogara Mohawk Power

Westinghouse Three-Loop
Wsﬁghouse Four-loop
Combustion Engineering

CE Stondard Design

B&W Lowered Loop

BAW Roiedoop

Operati nse

Date of mest Full Power
Philadelphia Energy Company
Pacific Gas & Electric Company
Pressurized Heavy-Water-
Moderated Reactor
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Pioneer Services & Engineering
Pressure Tube H ater ™ Texas Utilities
Public Service Electric & Gas TNPG The Nuclear Power Group
Com TOSH Toshiba
Pressurized-Water Reactor L3 Test Reoctor
Research VA Tennessee Valley Authority
Sodium Cooled Graphite Moderaled ~ UE&C United Engineers & Consfruciors
Sargent & Lundy UR Universal Training Reactor
Stone & Webster W Vermont
Southem Services & Bechtel wDCo Westinghouse Development
Southem Services Incorporated ion

WEST Westinghouse Eleciric

NUCLEAR REGULATORY COMMISSION
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Appendix A

U.S. Commercial Nuclear Power Reactors

1996-2001°

Unit Con Type CP Issved Average

Operating Wtility NSSS Olksied  lkense  Capocily
Location NRC AE licensed  Net Comm.Op Type &k Factors

Docket Number Region Constructor MWt MDC  Exp.Date Number  (Percent)

e ke nwr BB O e s 900

S of Russelhille, AR BECH 12/19/1974 826

05000313 BECH 05/20/2034 gl ;
7.

939

ey e B US Ne Ns as
ions, Inc, -6 X

6mNW of Russellville, AR BECH 03/26/1980 86.9

050-00348 BECH 07/17/2018 828

69.9

105.3

Beaver Valley 1 1 PWR-DRYSUB 2489 0822 06/26/1970  OLFP 80.0

FirsEnrgy N Nucleor WEST 31P 07/02/1976 D66 563

O7pe S&w 10/01/1976 332
M W dmmkss, PA AV 01/29/2016 36.1

2.7

83.3

Beaver Vdlley 2 | PWR-DRYSUB 2689 0822 05/03/1974 OLFP 66.2

Frlenergy Nuclear WEST 3LP 08/14/1987  NPF-73 857

w S&w VAN7/1987 16.9
wdmmw PA Saw 05/27{2027 80.1

050-00412 86.5

98.8

Braidwood 1 ] PWRDRYAMB 3584 1168 12/31/1975  OL-FP 70.5

Exelon Generating Co., LLC WEST 4LP 07/02/1987  NPF-72 839

24 M SSW of Joilet, IL S&L 07/29/1988 78.6

050-00456 CWE 10/17/2026 1010

96.4

93.4

Braidwood 2 | PWR-DRYAMB 3586 n2 12/31/1975 OLfP 81.3

Exelon Generating Co., UC WEST 4P 05/20/1988  NpF-77 855

24 M1 S5W of Joilet, L S8l 10/17/1988 97.4

050-00457 CWE 12/18/2027 920

98.4

98.2

n BWR-MARK1 3293 0 05/10/1967 OLFP 0.0

Tennesseev'dley Amhox? GE 4 12/20/1973  DPR-33 0.0

10 Ml NW of Decatur, VA 08/01/1974 0.0

050-00259 . VA 12/20/2013 88

00

[ BWR-MARKI1 3458 118 05/10/1967  OLFP 86.0

Tennessee olley Autho:?' GE 4 08/02/1974  DPR-52 89.7

10 MINW of VA 03/01/1975 98.9
050-00260 VA 06/28/2014 89.1
99.1

85.9

{Continved)
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Appendix AU S Commerclal Nuclear Power Reudors (Conhnued)

ksoond xm-zool‘
Unit Con Type (v 4 veroge
Operating Uity NSSS Ollsued  Lionss  Copocly
NRC AE Licensed  Net Comm.Op Type&k  Foctors
Docket Number Region Construcior MW MDC  Exp. Dole Number  (Percent}
Browns Ferry 3 ) BWR-MARK1 3458 M8 07/31/1968  OLFP 94.1
Tennessee Volley L GE 4 08/18/1976  DPR-68 N4
10 M| NW of Decatur, VA 03/01/1977 80.8
050-00296 VA 07/02/2016 9.4
926
100.1
“""wu."’“'“ SR Rl (/71 B P -}

E 1 -

2 Nd%,NC UESC 03/18/1977 834
050-00325 BRRT 09/08/2016 97.4
937
101.7
Brunswick 2 1 BWR-MARK1 2558 0811 02/07/1970 OLFP 78.3
Prmrm Eg:x GE 4 12/27/1974  DRR-62 Nn7
2MIN of Southport, NC UEAC 11/03/1975 95.4
05000324 BRRT 12/27/2014 858
990
921
Byron 1 n PWR-DRYAMB 3586 1163 12/0 1975 OLFP 706
Exelon Generation Co., LIC WEST AP 02/14/1985  NPF-37 740
17 Ml SW of Roddord, IR sd 09/16/1985 776
050-00454 CWE 10/31/2024 920
957
102.0
Byron 2 1] PWR-DRYAMB 3586 131 12/31/1975  OLFP 80.6
Exelon Generation Co., LIC WEST 41P 01/30/1987  NPF-66 94.0
17 MI SW of Rockford, IL Sl 08/21/1987 857
05000455 CWE 11/06/2026 948
103.1
9.2
v PWR-DRYAMB 3565 1143 04/16/1976  OLFP 90.0
E WEST 41P 10/18/1984  NPF-30 90.9
10 M SE of Fulion, MO BECH 12/19/1984 84.8
050-00483 DANI 10/18/2024 181712
85.1
Calvert Cliffs 1 | PWRODRYAMB 2700 0825 07/07/1969 OLFP 658
Calvert Cliffs Nudeor COMB CE 07/31/1974  DPR-53 979
Power Plant Inc. BECH 05/08/1975 81.9
40 M S of Annapolis, MD BECH 07/31/2034 96.8
050-00317 BECH 07/31/2034 89.0
103.2
Calvent Cliffs 2 | PWRDRYAMB 2700 0835 07/07/1969  OLFP 98.2
Ca}veﬂ C||Hs Nuclea‘ COMB CE 11/30/1976  DPR-69 81.2
BECH 04/01/1977 97.7
AOMS of Amq)ol's, BECH 08/13/2036 86.6
05000318 \gg

]
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Unit Con Type CP issved Average
Operating Usility NSSS Olbssved  License  Copaxily
Location NRC AE licensed  Net Comm.Op Type&  Focors
Docket Number Region Construdior MWt MDC  Exp. Date Number  (Percent)
Catawba 1 1 PWRICEOND 3411 1129 08/07/1975  OLFP 636
Duke Energy Corp. WEST 4P 01/17/1985 NPF35 928
6 MINNW of Rock Hill, SC DUKE 06/29/1985 882
050-00413 DUKE 12/06/2024 91.7
900
100.9
Catawba 2 1 PWRICECND 3411 129 08/07/1975 OLFP 93.1
Duke Energy Corp. WEST 4P 05/15/1986  NPF-52 86.8
& MINNW of Rock Hil,, SC DUKE 08/19/1986 852
050-00414 DUKE 02/24/2026 89.5
90.6
86.7
Clinton n BWR-MARK3 2894 0930 02/24/1976 OLFP 4650
AmerGen Energy Co. GE 6 04/17/1987  NPF-62 00
6 MIE of Clinton, L S&L 11/24/1987 0.0
050-00461 BAID 09/29/2026 577
843
96.7
Columbia Generofing Siafion IV BWR-MARK2 3486 1107  03/19/1973  OLFP 57.1
Enu’xly Northwest GE 5 04/13/1984  NPF-21 630
12 MINW of Richland, WA B&R 12/13/1984 68.1
050-00397 BECH 12/20/2023 628
885
85.1
Comanche Peck 1 v PWRDRYAMB 3458 1150 12/19/1974 OLFP 768
TXU Generation Com P WEST 4tP 04/17/1990  NPF-87 941
4AMIN of Glen Rose, G8H 08/13/19%0 86.2
050-00445 BRRT 02/08/2030 gg;
838
Comanche Peck 2 v PWRDRYAMB 3458 1150 12/19/1974 OLFP 730
TXU Bloctric & Gos WEST 4P 04/06/1993  NPF-89 800
4 MI N of Glen Rose, TX BECH 08/03/1993 95.3
050-00446 BRRT 02/02/2033 86.9
87.8
) 98.1
Cooper v BWR-MARKT 2381 0758 06/04/1968  OLFP 945
Nebraska Public Power District GE 4 01/18/1974  DPR-4% 81.5
23 MI'S of Nebraska City, NE BSR 07/01/1974 75.2
050-00298 B3R 01/18/2014 97.3
70.6
778
Crysiol River 3 il PWR-DRYAMB 2544 0843 09/25/1968  OLFP K<Y
Prm‘uss Ener B3w P 01/28/1977  DPR-72 00
7 NWdE;ﬂdRiver,H. Gl 03/13/1977 88.2
05000302 JONES 12/03/2016 gg;
89.2
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Appendix A US. Commercml Nucleur Power Reactou {Conhnued)

1996-2001*
Unit Con Type CP lssued Average
Operaing Uity NSS§ Ollssied  licenss  Capoxiy
Location NRC AE licensed Net  Comm.Op Type&  Fachon
Docket Number Region Consiructor MW MDC  Exp.Dats  Number  {Percentf
Davis-Besse n PWR-DRYAMB 2772 0873 03/24/1971  OLFP 84.3
Flrlenengy Nudlear B&W RLP 04/22/1977  NPF-3 939
Oramﬁ BECH 07/31/1978 781
§ o Toledo, OH 04/22/2017 96.4
87.4
99.5
D.C. Cook 1 ] PWRICECND 3250 1020 03/25/1969  OLFP 95.3
Indiana/Michigan Power Co. WEST 41P 10/25/1974  DPR-58 51.9
11 M S of Bertion Harbor, MI AEP 08/28/1975 0.0
050-00315 AEP 10/25/2014 (l)g
89.0
D.C. Cook 2 1] PWRICECND 3411 1090 03/25/1969  OLFP 86.2
Indiana/Michigan Power Co. WEST 4P 12/23/1977  DPR-74 633
11 MI S of Benton Harbor, Ml AEP 07/01/1978 0.0
050-00316 AEP 12/23/2017 0.0
514
85.8
Diablo Canyon 1 v PWR-DRYAMB 3338 1073 04/23/1968  OLFP 93.2
Pocific Gas & Elecric Co. WEST 4P 11/02/1984  DPR-80 87.1
12 Ml W5W of San Luis PG&E 05/07/1985 98.0
Obispo, CA PG&E 09/22/202 87.5
5 83.3
9.8
Diablo Canyon 2 [\ PWRDRYAMB 3411 1087 12/09/1970  OLFP 83.1
Pacific Gas & Elaciric Co. WEST 4lP 08/26/1985  DPR-82 933
12 M WSW of San Luis PGSE 03/13/1986 84.5
Obispo, CA PGRE 04/26/2025 887
323 96.2
90.9
Dresden 2 a BWR-MARK 1 2957 0850 01/10/1966 OLFP N4
Exelon Generation Co., LIC GE 3 02/20/1991  DPR-19 825
9 ME of Morris, IL S&d 06/09/1970 79
050-00237 UEC 12/22/2009 “9)?;
898
Dresden 3 ] BWR-MARK 1 2527 0773 10/14/1966  OLFP 434
Exelon Generation Co., LIC GE 3 01/12/1971  DRR-25 505
9 ME of Morris, IL S&l 11/16/1971 88.2
050-00249 UE&C 01/12/2011 90.6
937
95.5
Duone Amold 1] BWR-MARK 1 1658 0520 06/22/1970 OL-FP 86.2
Nuclear Management Company GE 4 02/22/1974  DPR-49 9.2
8 MINW of Cedor Rapids, lA BECH 02/01/1975 823
050-00331 BECH 02/21/2014 80.1
97.5
779
-l - 2% PUETHR
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1996-2001*

Unit Con Type CP lssved Average
Operating Utility NSSS Olksved  license  Capacity
Location NrC AE licensed  Net Comm.Op Type&  Fachors

Docket Number Region Constructor MWt MDC  Exp.Date  Number  (Percent)
Edwin |. Haich 1 I BWR-MARK1 2763 0863 09/30/1969  OLFP 80.7
i g ghm g
n No?gaxléy,GA GIC 08/06/2034 81.1
050-00321 84.5
99.2
Edwin |, Hatch 2 I BWRMARK1 2763 0878 12/27/1972 OLfP 98.8
Southern Nuclear GE 4 06/13/1978  NPF-5 842
ing Co. BECH 09/05/1979 80.6
11 NI N of Banky, GA e 06/13/20%8 94.4
050-00366 89.5
85.6
Fermi 2 ] BWR-MARK1 3430 1129 09/26/1972  OLFP 62.3
Detroit Edison Co. GE 4 07/15/1985  NPF-43 63.6
25 Ml NE of Toledo, OH S& 01/23/1988 67.8
050-00341 DANI 03/20/2025 lgg
89.8
Fort Calhoun v PWR-DRYAMB 1500 0476 06/07/1968  OL-F 745
Omaha Public Power District COMB CE 08/09/1973  DPR-40 9.2
19 MI N of Omaha, NE GHDR 09/26/1973 77.8
050-00285 GHDR 08/09/2013 3253
842
Ginna 1 PWR-DRYAMB 1520 0480 04/25/1966  OLFP 702
Rochester Gas & Eleciric Corp. WEST 2P 09/19/1969  DPR-18 926
20 MI NE of Rochester, NY GIL 07/01/1970 1041
050-00244 BECH 09/18/2009 84.0
90.5
101.9
Grand Gulf 1 v BWR-MARK3 3833 1210 09/04/1974  OLFP 89.3
&!ﬁy?&ﬂtom , Inc. GE 6 11/01/1984  NPF-29 102.9
25 MI'S of Vickshurg, MS BECH 07/01/1985 820
050-00418 BECH 11/01/2024 799
100.6
93.6
H.B. Robinson 2 il PWR-DRYAMB 2300 0683 04/13/1967  OL-FP 9.0
ress Energy WEST 3P 09/23/1970  DPR-23 103.6
26 Ml from Forence, SC EBSO 03/07/1971 879
050-00261 EBSO 07/31/2010 950
104.0
92.2
Creek 1 I BWR-MARK1 3339 1045 11/04/1974  OLFP 746
Nudlear, 1C GE 4 07/25/1986  NPF-57 70.9
18 Mi SE of Wilminglon, DE BECH 12/20/1986 92.3
050-00354 BECH 04/11/2026 85.3
80.3
878
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Appendix A. U.S. Commercial Nuclear Power Reactors {Continued)

: “;‘q !; ' Ii k R oo o At ittt _’ a
Unit Con Ty P tssved 1996-2001'
yPe veroge
Operating Utility N$SS Olbsued  tiense  Copodly
locafion NRC AE lcensed Net  Comm.Op Typed  Foclors
Docket Number Region Construcor Mwr MDC  Exp.Date  Number  (Percenf)
Indian Point 2 | PWRDRYAMB 3071 0951 10/14/1966  OLFP 94.9
&mNudew Operations, inc. WEST 4LP 09/28/1973  DPR-28 384
24 of New York City, NY UE&C 08/01/1974 230
050-00247 WDCO 09/28/2013 ?g.?
9.5
Indkon Point 3 | PWR-DRYAMB 3025 0965 08/13/1969  OL-FP 69.3
New York Power Authority 4P 04/05/1976  DPR: 513
24 MIN of New York City, NY UE&C 08/30/1976 89.8
050-00286 WDCO 12/15/2015 ggg
939
James A, FizPatrick | BWR-MARK1 2536 0813 05/20/1970  OL-FP 78.6
New York Power Authority GE 4 10/17/1974  DPR-59 947
8 MI NE of Oswego, NY S&w 07/28/1975 732
050-00333 8w 10/17/2014 93.5
844
99.6
m Farley 1 [ ] PWRDRYAMB 2775 0847 08/16/1972  OLFP 100.1
Nudear Opercting Co. WEST 3P 08/25/1977  NPF-2 752
18 Mi SE of Dothan, AL SSi 12/01/1977 789
050-00348 DANI 06/25/2017 %7;
876
m Forley 2 [] PWR-DRYAMB 2775 0852 08/16/1972  OLFP 795
Nudear Operdfing Co. WEST 3LP 03/31/1981 NPF-8 101.1
18 M SE of Dolhan, AL SSi 07/30/1981 84.7
050-00364 BECH 03/31/2021 n7
100.0
78.2
Kewaunse 1] PWRDRYAMB 1650 0498 08/06/1968  OLFP 70.6
Nudear Management Co. WEST 2P 12/21/1973  DPR-43 528
27 M E of Green Bay, W1 PSE 06/16/1974 784
050-00305 PSE 12/21/2013 98.8
827
773
la Salle Counly 1 ] BWR-MARK2 3489 1M1 0910/1973  OLFP 3.3
Exelon Generation Co., LIC GE 5 04/17/1982  NPF-11 0.0
11 M SE of Ctiowa, L S84 01/01/1984 038
050-00373 CWE 04/17/2022 88.3
9.4
101.2
La Sahle County 2 1] BWR-MARK 2 3489 1111 09/10/1973  OLFP 620
Exelon Generafion Ca., UC GES 02/16/1983  NPF-18 0.0
11 M SE of Cttawg, IL S8 10/19/1984 00
050-00374 CWE 1216/2023 gl
9.5
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Unit Con Type CP Issued Average
Opercing Uslily NSSS Olkswed  Liense  Copodly
Location NRC AE licensed  Net Comm.Op Typek  Fadors

Limerick 1 | BWR-MARK2 3458 134 06/19/1974 OLFP 842
Exelon Generation Co., 11C GE 4 08/08/1985  NPF-39 95.3
21 MINW of Philodebphio, PA BECH 02/01/1986 776
050-00352 BECH 10/26/2024 gg;
101.2
Limerick 2 | BWR-MARK2 3458 N34 06/19/1974  OLFP N9
Exelon Generation Co., UC GE 4 08/25/1989  NPF-85 850
21 MINW of Philadelphia, PA BECH 01/08/1990 93.5
050-00353 BECH 06/22/2029 85.0
%0
923
McGuire 1 [ ] PWRICEOND 3411 1129 02/23/1973 OLFP 863
Duke Enegy Cn:ﬁ"e WEST 4LP 07/08/1981  NPF-9 708
17 MI N of Charloite, NC DUKE 12/01/1981 80.9
050-00369 DUKE 06/12/2021 89.1
103.4
901
McGuire 2 i PWRICECND 3411 129 02/23/1973 OLFP 732
Duke E\?y 3 WEST 4P 05/27/1983  NFfF-17 67.2
17MN , NC DUKE 03/01/1984 9.1
050-00370 DUKE 03/03/2023 89.2
87.5
102.5
Misione 2 i PWRDRYAMB 2700 0871 12/11/1970  OLfP 134
Dominion Nuclear COMB CE 09/26/1975  DPR-65 00
Connechicut, Inc BECH 12/26/1975 00
32MWsWof BECH 07/31/2015 579
New London, CT 81.7
050-00334 95.6
Millsione 3 | PWRDRYSUB 3411 1137 08/09/1974 OLFP 243
Dominion Nudear WEST 4P 01/31/1986  NPF-49 00
Connecticut, Inc Saw 04/23/1986 uo
32 MIWSW of S&wW 11/25/2025 827
New London, CT 9.9
050-00423 82.1
Monticello 1] BWR-MARK1 1775 0415 06/19/1967  OLFP 81.6
Nudlear Management Co. GE 3 01/09/1981  DPR-22 768
30 MI NW of Minneapolis, MN BECH 06/30/1971 824
050-00263 BECH 09/08/2010 9.8
834
765

{Continued)
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Appendix A. U.S. Commercial Nuclear Power Reactors (Continved)
Eh S o ] e ety
1996-2001*
Unit Con Type CP Issved Averoge
Operafing Utiliyy NSSS Olbssved  License
Location NRC AE Licensed  Net Comm.Op Type&  Foclons
Docked Number Region Consirucior MW MDC  Exp.Date  Number  [Percent)
Nine Mile Point 1 I BWRMARK1 1850 0565 04/12/1965 OLFP 94.2
Nine Ml Point Nudsar Siofion, LLC GE 2 12/26/1974  DPR-63 545
6 MI NE of Oswego, NY NIAG 12/01/1969 879
05000220 S&W 08/22/2009 720
943
885
Nine Mile Point 2 I BWRMARK 2 3467 1142 06/24/1974  OLFP 896
Nina M Point Nudear Siafion, LLC GE 5 07/02/1987 NPF-69 917
6 MINE of Oswego, NY SEW 03/11/1988 714
10 SEW 10/31/2026 gt])?
9.3
Norh Anna | i PWRDRYSUB 2893 0893 02/19/1971  OLfP 88.5
Virginia Electric & Power Co. WEST 3IP 04/01/1978  NPF-4 N5
40 MINW of Richmond, VA SEW 06/06/1978 9.5
SEW 04/01/2018 1038
920
879
North Anna 2 i PWRDRYSUB 2893 0897 02/19/197%  OLFP 777
Virginia Electric & Power Co WEST 31P 08/21/1980  NPF-7 9.7
40 Mi NW of Richmond, VA SAW 12/14/1980 89.0
05000339 SAW 08/21/2020 914
1018
744
Oconee | i PWRDRYAMB 2568 0846 11/06/1967  OL-FP 748
Dulenugy B&W LP 02/06/1973  DPR-38 430
30 MI W of Greenville, SC DBDB 07/15/1973 771
05000269 DUKE 02/06/2033 83.8
849
94.0
Oconee 2 " PWRDRYAMB 2568 0846 11/06/1967  OLFP 50.4
Duke Corp. BEW P 10/06/1973  DPR-47 792
30 MW of Greenville, SC DEDB 09/09/1974 721
DUKE 10/06/2033 84.4
1009
9.2
Oconee 3 f PWRDRYAMB 2568 0846 11/06/1967 OLFP 733
Duke Energy Corp. BAW ULP 07/19/1974 ORS5 627
30 MI W of Greenville, SC DBDB 12/16/1974 798
05000267 DUKE 07/19/2034 g.g
728
Opster Creek I BWR-MARKT 1930 0619 12/15/1964  OLFP 798
AmerGen Co., lIC GE 2 07/02/1991  DPR-16 936
9 MIS of Toms River, NJ B&R 12/01/1969 743
05000219 BE&R 04/09/2009 ;«19;
9%.4
bl - £

108

NUCLEAR REGULATORY COMMISSION




Unit Con Type CP lssued Average
Operating Utiity NSsS Olissved  liemse  Capocity
Location NRC AE Licensed  Net Comm.Op Typek  Faclors
Docket Number Region Constructor MW MDC  Exp. Date Number  (Percent)
Polisades 1] PWRDRYAMB 2530 0760 03/14/1967  OL-FP 829
Nuclear Management Co. COMS CE 02/21/1991  DPR-20 908
5MI S of South Haven, MI BECH 12/31/1971 80.0
050-00255 BECH 03/24/2011 80.2
89.6
368
Palo Verde 1 PWR-DRYAMB 3800 1243 05/25/1976  OLFP 80.8
Arizona Nuclear Power Project COMB CEBO 06/01/1985  NFf-41 98.6
36 Ml W of Phoenix, AZ BECH 01/28/1986 87.4
BECH 12/31/2024 88.7
100.4
87.8
Palo Verde 2 v PWR-DRYAMB 3876 1243 05/25/1976  OLFP 86.7
Arizona Nudlear Power Project COMB CEBO 04/24/1986  NPF-51 85.6
36 MW of Phoenix, AZ BECH 09/19/1986 101.8
050-00529 BECH 12/09/2025 3(7)(2)
926
Palo Verde 3 v PWR-DRYAMB 3876 1247 05/25/1976  OLFP 9.9
Arizona Nudear Power Project COMB CE8O0 11/25/1987  NPF-74 86.5
36 MI W of Phoenix, AZ BECH 01/08/1988 87.6
BECH 03/25/2027 1003
90.3
83.9
Peach Batiom 2 I BWR-MARK1 3458 1093 01/31/1968  OLFP 798
Exelon Generation Co., LLC GE 4 10/25/1973  DPR-44 100.0
17.9 Ml § of Loncaster, ‘PA BECH 07/05/1974 759
05000277 BECH 08/08/2013 988
88.8
979
Peach Boltom 3 | BWR-MARK1 3458 1093 01/31/1968  OLFP 98.2
Exelon Generation Co., LIC GE 4 07/02/1974  DPR-56 790
l79MlSof|.mousier PA BECH 12/23/1974 90.1
050-00278 BECH 07/02/2014 894
99.5
89.0
] BWR-MARK3 3758 1241 05/03/1977 OLFP 73.1
Nudear Operating Co GE 6 11/13/1986 NPF-58 802
of Painesville, OH GiL 11/18/1987 9.7
050-00440 KAIS 03/18/2026 89.8
93.9
6
Pilgrim 1 | BWR-MARK1 1998 0685 08/26/1968  OL-FP 90.5
Entergy Nuclear Generafion Co. GE 3 09/15/1972  DRR-35 734
4 M SE of Plymouth, MA BECH 12/01/1972 734
050-00293 BECH 06/08/2012 762
927
89.9
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Appendix A US. Commercml Nuclear Power Readors {Conhnued)

1996-2001 ¢
Unié Con Type CP lssued veroge
Operating Utility NSS$ Ollssued  license  Capacity
Location NRC AE Licensed  Not Comm.Op Type& Faclors
Docket Number Region Consirucior MW MDC  Exp.Dote  Number  (Percend)
PouNBead\I PWR-DRYAMB 1519 0515 07/19/1967  OLfP 977
Mm?amui WEST 21P 10/05/1970  DMR-24 194
ISM Manitowoc, W1 BECH 12/21/1970 549
BECH 10/05/2010 78.4
93
829
Point Beach 2 [] PWR-DRYAMB 1519 0507 07/25/1968  OLFP 69.2
NucleorMm?em WEST 2P 03/08/1973  DR-27 190
13 M NNW of Manilowoc, W1 BECH 10/01/1972 775
BECH 03/08/2013 80.0
784
96.8
Prairie Idand 1 ] PWR-DRYAMB 1650 0525 06/25/1968  OLFP 830
Management Co. WEST 2P 04/05/1974  DPR-42 784
28 M SE of Minneapolis, MN AUR 12/16/1973 89.7
050-00282 NSP 08/09/2013 890
98.9
79.6
Prairie Island 2 ] PWR-DRYAMB 1650 0524 06/25/1968  OLFP 97
Nudear Management Co. WEST 2P 10/29/1974  DPR-60 81.2
28 MI SE of Minneapolis, MN AUR 12/21/1974 786
050-00306 NSP 10/29/2014 1%?
934
Quad Cifies 1 L] BWR-MARK1 2957 0762 02/15/1967  OLFP 397
Exelon Generation Co., LIC GE 3 12/14/1972  DPR-29 8246
20 MI NE of Mdline, L S8l 02/18/1973 421
050-00254 UE&C 12/14/2012 g:;
9.6
Quad Cities 2 ] BWR-MARK1 2957 0762 02/15/1967  OLFP 69.1
Exelon Generation Co., LIC GE 3 12/14/1972  DPR-30 0
20 MI NE of Moline, IL S8l 03/10/1973 50.6
050-00265 UEC 12/14/2012 3;19
923.1
River Bend 1 \4 BWR-MARK3 3039 0966 03/25/1977 OLFP 834
ions, Inc GE & 11/20/1985  NPF-47 832
of Baton Rouge, LA S&aw 06/16/1986 95.1
S&w 08/29/2025 69.6
89.4
95.3
Sclem 1 | PWR-DRYAMB 3459 N2 09/25/1968 OLFP 0.0
PSEG Nudlear, LLC WEST 4P 08/13/1976  DMR-70 00
lamsdwfmmgm, PUBS 08/30/1977 631
050-00272 UERC 08/13/2016 827
922
80.3
IR SR SORRRIRT: TG 4F
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Unit Con Type CP kssued Average
Cperafing Utility NSSS Olksved  liense  Copodily
Locafion NRC AE liensed Net  Comm.Op Typek  Foclors

Docket Number Region Constructor MWt MDC  Exp.Daote Number  (Percent]
Salem 2 PARDRYAMB 3459 N21  09/25/1968  OLFP 00
PSEG Nudlear, LC WEST 4LP 05/20/1981  DRR-75 255
18 M1 S of Wilknington, DE PUES 10/13/1981 809
050-00311 UESC 04/18/220 820
863
99.5
Son Onokre 2 v PWR-DRYAMB 3438 1070 10/18/1973  OL-FP 910
Snd’uem Califoria Edison Co. COMBCE 09/07/1982  NPF-10 705
4 M SE of Son Clemente, CA BECH 08/08/1983 89.1
050-00361 BECH 02/16/2022 879
90.7
1013
San Onolre 3 ' PWRDRYAMB 3438 1080 10/18/1973  OLfP 932
Southem California Edison Co. COMBCE 09/16/1983  NPF-15 721
4 Ml SE of Son Clemente, CA BECH 04/01/1984 958
050-00362 BECH 11/15/2022 88.9
101.6
60.0
Seabrook 1 ) PWR-DRYAMB 3411 Nl 07/07/1976  OLFP 96.8
North Atlontic Energy WEST 41P 03/15/1990  NPF-86 783
Service Corp. UESC 08/19/1990 827
13 M1 § of Portsmouth, NH UE&C 10/17/2026 858
050-00443 78.1
85.9
Sequoyah 1 ] PWRICEOND 3411 122 05/27/1970 OLFP 947
Tennessee Valley Authority WEST 4P 09/17/1980  DPR-77 85.1
9.5 MINE of nooga, TN VA 07/01/1981 87.8
050-00327 VA 09N7/2020 1016
78.3
Nns
Sequoysh 2 PWRICECND 3411 117 05/27/1970  OLFP 783
Tennessee Valley Authority WEST 4LP 09/15/1981  DPR-79 89.2
9.5 MINE of noogo, TN TVA 06/01/1982 97.3
050-00328 TVA 09/15/2021 N8
923
101.6
Shearon Harris 1 i PWR-DRYAMB 2775 0860 01/27/1978  OLFP 93.6
H'u&rless Enef% WEST 3P 01/12/1987  NpF63 783
20 MI SW of Raleigh, NC EBSO 05/02/1987 934
050-00400 DAN 10/24/2026 3?3
713
Sou‘\ Texas Prqed l N PWRDRYAMB 3800 1250 12/22/1975 OLFP 93.1
WEST 4LP 03/22/1988  NPF-76 90.1
IZMISSWOI GinX BECH 08/25/1988 98.4
944

{Confinuved)
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Appendix A, U.S. Comm

ercia

| Nuclear Power Reactors {Continued)

AL ... o
1996-2001°
Unit Con Type CP lssved Averoge
Operating Utility NSSS OLksved  license  Copacily
Location NRC A licensed Not  Comm.Op Typed Fochors
Docket Number Region Consirucior MW MDC  Exp.Data  Number  [Percentf
South Texas Projedt 2 v PWR-DRYAMB 3800 125 12/22/1975  OLFP 95.2
Nuclear WEST 4P 03/28/1989  NPF-80 9.0
12 MI SSW of Bay City, TX BECH 06/19/1989 90.1
050-00499 EBSO 12/15/2028 gzt
87.1
S Lucie 1 I PWR-DRYAMB 2700 0839 07/01/1970  OLFP 70.9
Florida Power & Co. COMBCE 03/01/1976  DPR-67 778
12 MI SE of Ft. Pierce, FL EBSO 12/21/1976 949
BSO 03/01/2016 88.9
1020
N3
St Lucie 2 [ PWR-DRYAMB 2700 0839 05/02/1977  OLFP 948
Florida Power & Light Co. COMB CE 06/10/1983  NPF-16 88.4
12 MI SE of A1, Pierce, FL EBSO 08/08/1983 9.8
05000389 BSO 04/06/2023 98.1
923
N.3
Summer [ PWR-DRYAMB 2900 0952 03/21/1973  OL-FP 88.0
South Carolina Electric WEST 3IP 11/12/1982  NPF-12 87.5
Co. GiL 01/01/1984 101.8
26 MI NW of Columbia, SC DANI 08/06/2022 gig
799
Suny 1 | PWR-DRYSUB 2545 0801 06/25/1968  OL-FP 101.4
Virginia Electric & Power Co. WEST 31P 05/25/1972  DPR-32 80.4
l7rgﬂNW¢fNewpoﬂNaws,VA SawW 12/22/1972 78.4
050-00280 S&w 05/25/2012 1334?
837
Surry 2 B PWR-DRYSUB 2546 0801 06/25/1968  OL-FP 86.4
Virginia Eleciric & Power Co. WEST 31P 01/29/1973  DPR-37 Nne
17 M NW of Newport News, VA Saw 05/01/1973 100.0
050-00281 S&w 01/29/2013 837
929
94.1
Suggehanno 1 | BWR-MARK 2 3489 1104 11/02/1973  OLFP 81.0
PAL ehonna, LLC GE 4 11/12/1982  NPF-14 95.2
7 MINE of Berwick, PA BECH 06/08/1983 68.9
050-00387 BECH 07/17/2022 923
85.4
98.6
Sustg)ehmno 2 | BWR-MARK 2 3489 1108 11/02/1973  OLFP 95.0
PAL ehonna, LLC GE 4 06/27/1984  NPF-22 80.6
7 M NE of Berwick, PA BECH 02/12/1985 947
050-00388 BECH 03/23/2024 81.3
97.3
86.3
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1996-2001°
Unit Con Type CP lssued Average
Operating Usiity NSSS Olkswed  Liense  Capacty
Location NRC AE Licensed  Net Comm.Op Type&  Faclors
Docket Number Region_ Constructor MW MDC __ Exp. Date Number  (Percent)
Three Mile Islond 1 I PWRDRYAMB 2568 0785 05/18/1968  OLFP 1028
AmerGen Energy Co. B&W WP 04/19/1974  DPR-50 86.0
10 M SE of Harrisburg, PA Gl 09/02/1974 97.7
050-00289 UERC 04/19/2014 77.4
1035
78.7
Turkey Point 3 ] PWR-DRYAMB 2300 0493 04/27/1967 OLFP 97.6
ida Power & Light Co. WEST 31P 07/19/1972  DRR-31 86.5
25Ml$0fMiani,%l BECH 12/14/1972 89.1
050-00250 BECH 07/19/2012 100.7
934
91.0
T Point 4 L] PWR-DRYAMB 2300 0693 04/27/1967  OLFP 87.7
ida Power & Light Co. WEST 3P 04/10/1973  DPR-41 89.7
25 M! § of Miami, BECH 09/07/1973 101.8
050-00251 BECH 04/10/2013 g?g
100.6
Vermont Yankee | BWR-MARKT 1593 0506 12/11/1967  OL-FP 848
VT Yankee Nudear Power Corp. GE 4 02/28/1973  DPR-28 955
5MIS of Batfleboro, VT EBSO 11/30/1972 719
050-00271 EBSO 03/21/2012 90.9
101.5
934
Vogtle 1 [ PWR-DRYAMB 3565 1149  05/28/1974  OL-FP 798
Southem Nudear Operaling Co. WEST 4P 03/16/1967 NPF-68 812
26 M SE of Augusia, GA SBEC 06/01/1987 9.6
050-00424 GPC ' 01/16/2027 3?2
100.9
Vogfle 2 ] PWR-DRYAMB 3565 1162 06/28/1974  OLFP 88.5
Southem Nuclear Operdiing Co. WEST 4P 03/31/19%89  NPF81 1013
26 M SE of Augusia, GA SBEC 05/20/1989 802
050-00425 GPC 02/09/2029 87.0
1024
94.0
B Ope Voo D T W New i
ons, Inc. - .
m wmm' A EBSO 09/24/1985 89.3
050-00382 EBSO 12/18/2024 79.0
898
1013
Watts Bor 1 ] PWRICECND 3411 1118 01/23/1973 OL 89.1
Tennessee Valley Authority WEST 4P 02/07/196 NeFSO 777
10M S of Spring Gity, TN VA 05/27/199 947
050-00390 VA 11/09/2035 84.4
924
977
{Confinved)
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Appendix A, U.S. Commercial Nuclear Power Reactors (Continued)

R TR N SR
Unit ConT CP Issved .limm;m'.
Opercting Utifity NSSSyP. Ollssued  License ty
Location NRC AE licensed  Net Comm.Op Type&  Foclons
Dockst Number Regon  Consiucr MW  MDC  Exp.Dols  Number  {Percn]
Wolf Creek 1 v PWRDRYAMB 3565 170 05/31/1977 OLFP 80.2
Wolf Creek Nuclear WEST 4LP 06/04/1985  NPF-42 827

Oporting Corp BECH 09/03/1985 1015
35MINE ington, KS DANI 03/11/2025 89.3
050-00482 88.3

101.0
*Note: Average copacily factors are listed in year order storting with 1995.
Source: Nuclear Regulatory Commission and licensee data as compiled by the
Nuclear Regulatory Commission.
o TR
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éﬂﬁendixB e

U.S. Commercial Nuclear Power Reactors
Formerly Licensed To Operate (Permanently Shut Down)

Decommissioning
Unit Readlor Type OL kssved Alternative Selected
Location MWt Shut Down Current Status
Big Rock Point BWR 05/01/1944 DECON
C?orleviox, M 240 08/29/1997 DECON
Bonus * BWR 04/02/1964 ENTOMB
Punia Higuera, PR 50 06/01/1968 ENTOMB
CVIR ** PTHW 11/27/1962 SAFSTOR
Parr, SC 65 01/01/1967 SAFSTOR
Dresden 1 BWR 09/28/1959 SAFSTOR
Mors, IL 700 10/31/1978 SAFSTOR
Elk River * BWR 11/06/1962 DECON
Elk River, MN 58 02/01/1968 DECON Completed
Fermi 1 SCF 05/10/1963 SAFSTOR
Newport, MI 200 09/22/1972 SAFSTOR
Fort St. Vrain HIG 12/21/1973 DECON
Platteville, CO 842 08/18/1989 DECON Completed
GE VBWR BWR 08/31/1957 SAFSTOR
Pleasanton, CA 50 12/09/1963 SAFSTOR
Hoddam Neck PWR 12/27/1974 DECON
Meriden, CT 1825 12/05/1996 DECON
Hollom * SCGM 01/02/1962 ENTOMB
Hallam, NE 256 09/01/1964 ENTOMB
Humbold: Bay 3 BWR 08/28/1962 SAFSTOR
Eureka, CA 200 07/02/1976 SAFSTOR
Indion Point1 PWR 03/26/1962 SAFSTOR
Buchanan, NY 615 10/31/1974 SAFSTOR
Lo Crosse BWR 07/03/1967 SAFSTOR
Genoa, W1 165 04/30/1987 SAFSTOR
Maine Yankee PWR 06/29/1973 DECON
Wiscasset, ME 2700 12/06/1996 DECON
Millstone 1 BWR 10/31/1986 SAFSTOR
Waterford, CT 201 07/21/1998 SAFSTOR
Pathfinder BWR 03/12/1944 SAFSTOR
Sioux Falls, SD 190 09/16/1967 DECON

(Confinved)
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Appendix B.
I EIREE

U.S. Commercial

Nuclear Power Reactors
3 ' 'g B

LTI

Formerly Licensed 1o Operate [Continued)

ey
P

Unit Reacior Type OL Issued

Location Mwi Shut Down Current Status
Peach Botiom 1 HTG 01/24/1946 SAFSTOR

Peach Bottom, PA 115 10/31/1974 SAFSTOR

Piqua * oM 08/23/1962 ENTOMB

Piqua, OH 46 01/01/1966 ENTOMB

Rancho Seco PWR 08/16/1974 DECON

Herald, CA 2772 06/07/1989 DECON in progress
San Onofre 1 PWR 03/27/1967 DECON

San Clemente, CA 1347 11/30/1992 DECON in progress
Saxton PWR 11/15/1961 DECON

Saxdon, PA 235 05/01/1972 DECON in progress
Shippingport * PWR N/A DECON
Shippingport, PA 236 1982 DECON Completed
Shoreham BWR 04/21/1989 DECON

Woding River, NY 2436 06/28/1989 DECON Completed
Three Mile Island 2 PWR 02/08/1978 m

Londonderry Township, PA 2770 03/28/1979

Trojan PWR 11/21/1975 DECON

Rainier, OR um 11/09/1992 DECON in progress
Yankee-Rowe PWR 12/24/1963 DECON

Franklin Counly, MA 0600 10/01/1991 DECON in progress
Zion1 PWR 10/19/1973 SAFSTOR

Zion, IL 3250 02/21/1997 SAFSTOR

Zion 2 PWR 11/14/1973 SAFSTOR

Zion, IL 3250 09/19/1996 SAFSTOR

* AEC/DOE owned; not regulated by NRC.

** Holds byproduct license from State of South Carolina.

Notes: See Glossary for definitions of decommissioning alternatives.

(1) Three Mile Island 2 has been placed in a post-defueling monitored storage mode until Unit 1
permanently ceases operation, at which fime both units are planned to be decommissioned.

Source: DOE Integrated Data Base for 1990; U.S. Spent Fuel and Rodioactive Waste, Inventories,
Projections, and Characteristics {DOE/RW-0006, Rev. 6}, and Nuclear Regulatory Commission
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ﬁﬁendix C _

Canceled U.S. Commercial Nuclear Power Reactors

Canceled
Urit Conlype Oate
Utility MWe per Unit Status
Allens Creek 1 BWR 1982
Houston Lighting & Power Company 1150 Under CP Review
Allens Creek 2 BWR 1976
Houston Lighting & Power Company 1150 Under CP Review
Allantic 1 & 2 PWR 1978
Public Service Eleciric & Gas Company 1150 Under CP Review
Boi!k' BWR 1981
Norther Indiana Public Service Company 645 With CP
Barton 1 & 2 BWR 1977
Alabama Power & Light 1159 Under CP Review
Barton 3& 4 BWR 1975
Alabama Power & Light 1159 Under CP Review
Bellefonte 1 & 2 PWR (1}
Tennessee Valley Authority 1235 With CP
Black Fox 1 & 2 BWR 1982
Public Service Company of Oklahoma 1150 Under CP Review
Blue Hills 1 & 2 PWR 1978
Gulf States Utilities Company 918 Under CP Review
Call 2 PWR 1981
Uni:trlézdric Compoany 1150 With CP
Cherokee 1 PWR 1983
Duke Power Company 1280 With CP
Cherokee 2 & 3 PWR 1982
Duke Power Company 1280 With CP
Clinch River LMFB 1983
Project Management Corp.; DOE; TVA 350 Under CP Review
Clinton 2 BWR 1983
Hllinois Power Company 933 With CP
Davis-Besse 2 & 3 PWR 1981
Toledo Edison Company 906 Under CP Review
Douglas Point 1 & 2 BWR 1977
Potomac Electric Power Company 1146 Under CP Review
Erie1&2 PWR 1980
Ohio Edison Company 1260 Under CP Review

{Continued)
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Appendix C. Canceled U.S. Commercial N

uclear Power Reactors {Continued)

[ L
LS

Unit T

Utlity MWem Unit Status

Forked River 1 PWR 1980

Jersey Centrol Power & Light Company 1070 With CP

Fort Calhoun 2 PWR 1977

Omaha Public Power District 1136 Under CP Review
Fulion 1 & 2 HTG 1975
Philadelphia Electric Company 1160 Under CP Review
Grand Gulf 2 BWR 1990

Entergy Operations, Incorporated 1250 With CP

Greene County PWR 1980

Power Authority of the State of NY 1N Under CP Review
Greenwood 2& 3 PWR 1980

Detroit Edison Company 1200 Under CP Review
Hartsville A1 & A2 BWR 1984

Tennessee Valley Authorily 1233 With CP
Hartsville B1 & 82 BWR 1982

Tennessee Valley Authority 1233 with CP

Haven | PWR 1980

Wisconsin Electric Power Company 900 Under CP Review
(Haven 2 " ' PWR ]9(712

formerly Koshkonong 2 900 Under CP Review
Wisconsin Electric Power Company

Hope Creck 2 BWR 1981

Public Service Electric & Gas Company 1067 With CP
Jomesport 1 &2 PWR 1980

Long Island Lighting Company 1150 With CP

Marble Hill 1 & 2 PWR 1985

Public Service of Indiana 1130 With CP

Midland 1 PWR 1986

Consumers Power Company 492 with CP
Midland 2 PWR 1986

Consumers Power Company 818 With CP
Montogue 1 8.2 BWR 1980
Northeast Nudear Energy Company 1150 Under CP Review
New England 1 & 2 PWR 1979

New England Power Company 1194 Under CP Review
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Canceled
Unit Con Type Date
Usility MWe per Unit Status
New Haven 1 &2 PWR 1980
New York State Electric & Gas Corporation 1250 Under CP Review
North Anna 3 PWR 1982
Virginia Electric & Power Company 907 With CP
North Anna 4 PWR 1980
Virginia Electric & Power Company 907 With CP
North Coast 1 PWR 1978
Puerlo Rico Water Resources Authority 583 Under CP Review
Palo Verde 4 & 5 PWR 1979
Arizona Public Servioe Company 1270 Under CP Review
Pebble Springs 1 & 2 PWR 1982
Portland General Electric Company 1260 Under CP Review
Perkins 1,2, &3 PWR 1982
Duke Power Company 1280 Under CP Review
Perry 2 BWR 1994
Cleveland Electric lluminating Co. 1205 Under CP Review
Phipps Bend 1 & 2 BWR 1982
Tennessee Valley 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 PWR 1974
Consumers Power Company 1150 Under CP Review
River Bend 2 BWR 1984
Gulf States Utilities Company 934 With CP
Seabrook 2 PWR 1988
Public Service Co. of New Hampshire 1198 With CP
Shearon Harris 2 PWR 1983
Carolina Power & Light Company 900 With CP
Shearon Harris 3 & 4 PWR 1981
Carolina Power & Light Company 900 With CP
Skagit/Hanford 1 & 2 PWR 1983
Puget Sound Power & Light Company 1277 Under CP Review

{Continved)
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Appendix C. Canceled U.S. Commercial N
R ORI LT IR SRS O SRCR RN

Canceled
Unit ConType Date
Unility MWe per Unit Status
Sterling PWR 1980
Rochester Gas & Electric Corporation 1150 With CP
Summit 1 &2 HIG 1975
Delmarva Power & Light Company 1200 Under CP Review
Sundesert 1 & 2 PWR 1978
San Diego Gas & Eleciric Company 974 Under CP Review
Surry3&4 PWR 1977
Virginia Electric & Power Company 882 With CP
Tyrone | PWR 1981
Northern Siates Power Company 1150 Under CP Review
Tyrone 2 PWR 1974
Northem States Power Company 1150 With CP
Vogtle 3 & 4 PWR 1974
Georgia Power Company ma3 With CP
Washington Nuclear 1 PWR 1995
Energy Northwest 1266 With CP
Washington Nuclear 3 PWR 1995
Energy Northwest 1242 With CP
Washington Nuclear 4 PWR 1982
Energy Northwest 1218 With CP
Washington Nucleor 5 PWR 1982
Energy Northwest 1242 With CP
Waits Bar 2 PWR 1)
Tennessee Valley Authority 1165 With CP
Yellow Creek 1 & 2 BWR 1984
Tennessee Valley Authority 1285 With CP
Zimmer 1 BWR 1984
Cincinnati Gas & Eleciric Company 810 With CP

Note: Cancellotion is defined as public announcement of cancellation or written notification to NRC.
Only docketed applicafions are indicated.

{1) Bellefonte 1 and 2 and Watts Bar 2 have not been formally cancelled; however TVA has stopped

construction and is presently evaluating options (e.g. cancellation or conversion).

Source: DOE/EIA Commercial Nuclear Power 1991 {DOE/EIA-0438 (91)), Appendix E (page 105) and
Nuclear Regulatory Commission
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U.S. Commercial Nuclear Power Reactors by Licensee

Unility Unit

Ameren UE Calloway

AmerGen Energy Company Clinton

AmerGen Energy Company Opster Creek
AmerGen Energy Company Three Mile Island 1
Avrizona Public Service Company Palo Verde 1,2, &3
Calvert Cliffs Nudear Power Plant Calvert Cliffs 1 & 2
Detroit Edison Company Fermi 2

Dominion Nuclear Connecticut, Inc. Millstone 2, & 3

Duke Energy Corporafion, LLC Catowba 1 &2
Duke Energy Corporation, {1C McGuire 1 &2

Duke Energy Corporation, LLC Oconee 1,2, &3
Energy Northwest Colymbia

Entergy Nuclear Generation Company Pilgrim 1

Entergy Nudlear Generation Company Arkansas Nudear 1 &2
Entergy Nuclear Generation Company Grand Gulf 1

Entergy Nuclear Generation Company River Bend 1

Entergy Nuclear Generation Company Waterford 3

Entergy Nuclear Operations, Inc. indian Point 2

Exelon Generation Co., LLC Braidwood 1 & 2
Exelon Generation Co., LiC Byron 1 &2

Exelon Generation Co., LLC Dresden 2 & 3
Exelon Generation Co., LLC La Salle County 1 & 2
Exelon Generation Co., LLC Limerick 1 & 2
Exelon Generation Co., LLC Peoch Bottom 2 & 3
Exelon Generation Co., LLC Quad Cities 1 & 2
FirstEnergy Nuclear Operafing Company Beaver Valley 1 & 2
FirstEnergy Nuclear Operating Company Davis-Besse
FirstEnergy Nudear Operating Company Perry 1

Florida Power & Light Company St. Lucie 1 &2
Florida Power & Light Company Turkey Point 3 & 4
Indiana/Michigan Power Company D.C.Cook 1&2
Nebraska Public Power District Cooper

Nine Mile Point Nudear Station, LLC Nine Mile Point 1 & 2
North Aflantic Energy Service Corporation Seabrook 1

Nuclear Management Company Duane Amold
Nuclear Management Company Kewaunee

Nuclear Management Company Monticello (Confinved)
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Appendix D. U.S. Commerc

TEIRE Do

ol Nucl

Power Reactors by Licensee (Continued)

Utitty Uni

Nudear Management Co. Palisades

Nudear Manogement Company Point Beach 1 & 2
Nuclear Management Company Prairie Island 1 & 2
New York Power Authorily Indian Point 3

New York Power Authority James A. FitzPatrick
Omaha Public Power District Fort Calhoun
Pacific Gas & Eleciric Company Diablo Canyon 1 & 2
PPL Susquehanna, LLC Susquehanna 1 & 2
Progress Energy Brunswick 1 & 2
Progress Energy Crystal River 3
Progress Energy H. B. Robinson 2
Progress Energy Shearon Harris 1
PSEG Nuclear, LLC Hope Creek 1

PSEG Nuclear, LLC Salem 1&2

Rochester Gas & Eleciric Corporation Ginna

South Carolina Electric & Gas Company Summer

Southem Califonia Edison Company San Onofre 2& 3
Southem Nuclear Operating Company Joseph M. Farley 1 & 2
Southem Nuclear Operating Company Edwin |. Hotch 1& 2
Southem Nuclear Operating Company Vogfle 1 &2

STP Nudlear Operating Company South Texas Project 1 & 2
Tennessee Valley Authority Browns Ferry 1,2, &3
Tennessee Valley Authority Sequoyah 1 &2
Tennessee Valley Authority Waits Bar 1

TXU Generafion Company, [P Comanche Peck 1 &2
VT Yankee Nuclear Power Corporation Vermont Yankee
Virginia Elecric & Power Company North Anna 1 & 2
Virginia Electric & Power Company Surry 1 &2

Wolf Creek Nuclear Operating Corporation Wolf Creek 1

Source: Nuclear Regulatory Commission
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ﬁﬁendix E -

U.S. Nuclear Research and Test Reaclors Regulated by NRC

Licensee OL lssued License
Location Reactor Type Docket Number Number
Aerotest TRIGA (Indus) 07/02/1965 R-98
Son Ramon, CA 50-228
Armed Forces Rodiobiology TRIGA 06/26/1962 R-84
Research Institute 50-170
Bethesda, MD
Comell University TRIGA Mark Ii 01/11/1962 R-80
lthaca, NY 01/11/1962 50-157
Dow Chemical Company TRIGA 07/03/1967 R-108
Midland, MI 50-264
General Electric Company Nudear Test 10/31/1957 R-33
Sunol, CA 5073
ldaho State University AGN-201 #103 10/11/1967 R-110
Pocatello, ID 50-284
Kansas State University TRIGA 10/16/1962 R-88
Manhattan, KS 50-188
Massachusetts Institute of HWR Reflected 06/09/1958 R-37
Technology 50-20
Cambridge, MA
University of California/Davis TRIGA 08/13/1998 R-130
Sacramento, CA 50-607
National Institute of Nudlear Test 05/21/1970 TR-5
Standards & Technology 50-184
Gaithersburg, MD
North Carolina State Pulstar 08/25/1972 R-120
University 50-267
Raleigh, NC
Ohio State University Pool 02/24/1961 R75
Columbus, OH 50-150
State Universi TRIGA Mark Il 03/07/1967 R-106
ms, 0 Y 50-243
Pennsylvania State University TRIGA 07/08/1955 R-2
University Park, PA 50-5
(Continued)
2002 INFORMATION DIGEST 123



Appendix
o f ok

E. U.S. Nudear

Licenses
Location
Purdue Universi?' Lockheed 08/16/1962 R-87
West Lofayette, IN 50-182
Reed College TRIGA Mark | 07/02/1948 R-112
Porfland, OR 50-288
Rensselaer Polytechnic Critical Assembly 07/03/1964 x-22
Institute 50-225
Troy, NY
Rhode Island Atomic Energy GE Pool 07/23/1964 R-95
Commission 50-193
Narragansef, Rl
Texas ASM Universily AGN-201M #106 08/26/1957 R-23
College Station, TX 50-59
Texas ASM University TRIGA 12/07/1961 R-83
College Stafion, TX 50-128
U.S. Geological Survey TRIGA Mark | 02/24/1969 R-113
Denver, CO 50-274
University of Arizona TRIGA Mark | 12/05/1958 R-52
Tucson, AZ 50-113
University of California/ TRIGA Mark | 11/24/1969 RN6
Irvine 50-326
Irvine, CA
University of Florida Argonaut 05/21/1959 R-56
Gainesville, FL 50-83
University of Massachusetts/Lowel GE Pool 12/24/1974 R-125
Lowell, MA 50-223
University of Maryland TRGA 10/14/1960
College Park, MD 50-166 R-70
University of Michigm Pool 09/13/1957 R-28
Ann Arbor, M! 50-2
Universily of Missouri/Rolla Pool 11/21/1961 R-79
Rolla, MO 50-123
University of Missouri/Columbia  Tank 10/11/1966 R-103
Columbia, MO 50-186
R A S
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Licensee

Location Reactor Type Docket Number Number
UniversilyofNewMexioo AGN-201M#112 09/17/1966 R-102
Abuquerque, NM 50-252

University of Texas TRIGA Mark Ii 01/17/1992 R-129
Awstin, TX 50-602

University of Uich TRIGA Mark | 09/30/1975 R-126
Salt Lake City, UT 50-407

University of Wisconsin TRIGA 11/23/1960 R-74
Madison, W1 50-156

Veterans Administration TRIGA 06/26/1959 R-57
Omaha, NE 50-131

Washington Siate University TRIGA 03/06/1961 R76
Pullman, WA 50-27

Worcester Polytechnic Institute GE 12/16/1959 R-61
Worcester, MA 50-134

Source: Nudlear Regulatory Commission
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Research und Test Reactors Under Decommrssromng

Licensee Reactor T License Number  licenseType  Decommissioning

Location Ol lssued Docket Number  Shutdown Alternctive
Power Level (kW) Current Status

CBS Corporation Tank TR-2 DA SAFSTCR

Waltz, Mill 6/19/59 50-22 3/25/63 SAFSTOR
20,000

General Atomics TRIGA Mark F R-67 DA DECON

San Diego, CA 7/01/60 50-163 9/7/94 DECON
1,500

General Atomics TRIGA Mark | R-38 DA DECON

San Diego, CA 5/03/58 50-89 12/17/96 DECON
250

Georgia Insfitute of Technology ~ Tank R-97 DA DECON

Atlanta, Georgia 12/29/64 50-160 7N /97 DECON

lowa State University Argonaut R-59 DA DECON

Ames, 1A 10/14/62 50-116 5/15/98 DECON

Manhattan College R R-94 DA SAFSTOR

Riverdale, NY 3/24/84 50-199 12/96 SAFSTCR
0.0001

University of Illinois TRIGA R-111 DA DECON

Urbana, IL 7/22/69 50-151 4/12/99 DECON
1,500

Universily of Washington Argonaut R-73 DO DECON

Seattle, Washingion 3/31/61 50-139 6/30/88 DECON
100

University of Virginia Pool R-123 DA DECON

Charlottesville, VA 9/24/74 50-396 1/88 DECON

University of Virginia Pool R-66 DA DECON

Charlottesville, VA 6/24/60 50-62 6/30/98 DECON
2,000

Noational Aeronautics and Test TR-3 DA DECON

Space Administration 5/2/62 50-30 7/7/73 DECON
Sandusky, OH 40,000
National Aeronautics and Mockup R-93 DA DECON
Space Administration 6/14/61 50-185 7/7/73 DECON

Sandusky, OH 100

Comell University Tonk {ZPR) R-89 POL {1

Ithaca, NY 12/11/62 50-97 212/97
0.1
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kismencns gt st eren

Licensee Reactor T License Number ~ License Type  Decommissioning
Location Ol kss Docket Number  Shutdown Alterncfive
Power Leve! (kW) Current Siotus
General Electric Company GETR (Tonk) TR POL 1}
Sunol, CA 1/7/59 50-70 6/26/85
50,000
General Electric Company EVESR DR-10 POL n
Sunol, CA 11/12/63 50-183 21/67
17,000
State University of New York Pulstor R77 POL M
Buffalo, NY 3/24/61 50-57 7/23/96
2,000

Note: Decommissioning Order {DO) or Amendment {DA) or with Possession Only Amendment (POL)

{no authority fo operate the reactor)

(1) Decommissioning okterative and status is not relevant o facility with a POL and not under a DO or DA

Source: Nuclear Regulatory Commission
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NRC Pelformunce Indlcator5° Annuul |nduslry Averages,

Fiscal Years 1989-2001
Indicator 1989 1990 199 1992 1993 1994
Automoatic Scrams 1.88 1.61 1.57 1.51 1.18 1.05
Sofety System Actuations 138 099 106 081 081 062
Significant Events 0.90 0.45 0.40 0.25 0.26 0.21
Safely System Failures 3.53 3.58 344 378 3.09 232
Forced Outage Rate 10.13 7.60 790 8.89 7.79 9.40
Equipment Forced Outoge Rate 0.45 0.38 0.36 0.35 0.24 0.26
Collective Radiation Exposure 37400 32000 28600 27700 24400 215.00
Indicator 1995 1996 1997 1998 1999 2000 2001
Automatic Scroms 1.04 0.80 0.54 0.48 064 052 057
Safety System Actuations 0.46 0.39 0.35 o 029 029 019
Significant Events 0.17 0.08 0.10 0.04 0.03 002 003
Safety System Failures 203 289 27 276 1.68 1.37 083
Forced Outage Rate 676 754 1021 1073 520 424 300
Equipment Forced Ovioge Rafe 023 024 024 018 016 013 012
Collective Radiation Exposure 20200 17800 17600 14000 12800 11500 12200
Source: Licensee data as compiled by the Nuclear Regulatory Commission

RS il A SR A S
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Appendix H

Dry Spent Fuel Storage Designs: NRC

e R

proved for General Use

) Certificcte of

Vendor me Desin ﬁ:zplntr

General Nuclear CASTORV/21 08/17/19%0

Systems, Incorporated

NAC Infernational, Inc. NAC S/T 08/17/1990
NAC Intemnational, Inc. NAC-C28 S/T 08/17/1990
Transnuclear, Inc. TN-24 11/04/1993
Sierra Nudear Corporation VSC-24 05/03/1993
Transnuclear West, Inc. NUHOMS-24P 01/18/1995
Holtec International HI-STAR 100 10/04/1999
Holtec Infernational HI-STORM 100 05/31/2000
Transnudear, Inc. N-32 04/19/2000
NAC Intemational, Inc. NAC-MPC 04/10/2000
NAC International, Inc. NAC-UMS 11/20/2000
Transnudear, Inc. TN-68 05/30/2000
BNFL Fue! Solutions Fuel Solutions 02/15/2001

Note: PWR - Pressurized-Water Reactor; BWR - Boiling-Water Reactor
Source: Nuclear Regulatory Commission {10 CFR 72.214)

SESRLON T
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Dry Spent Fuel Storage

Lic

Reactor Name Date Storage
Utility Issued Vendor Model
Suny 1,2 07/02/1986 Generals Nudear CASTCR V/21
Virginia Electric & Systems, ™N-32

Power Company Incorpora NAC128

CASTOR X/33
.o MC-10

H. B. Robinson 2 08/13/1986 Tronsnuclear West, NUHOMS-7P
Carolina Power & Light Incorporated

Company
Oconee 1,2, 3 01/29/1990 Transnuclear West, NUHOMS-24pP
Duke Energy Company Incorporated
Fort St. Vrain® 11/04/1991 FW Energy Applications, Modular Vault
Department of Energy In Dry Store
Calvest Cliffs 1, 2 11/25/1992 Transnuclear West, NUHOMS-24pP
Calvert Cliffs Incorporated
Nuclear Power Plant
Palisades Under General License ~ BNFL Fuel Solutions VSC-24
Consumers Energy 05/11/93

Company
Prairie Island 1, 2 10/19/1993 Transnuclear West, TN-40
Nuclear Management Incorporated

Company, LLC
Point Beach 1, 2 Under General License ~ BNFL Fuel Solutions VSC-24
Nucleor Management 05/26/96

Company, LIC
Davis-Besse Un;!er ?enertﬂ License Tronsnudeoal;e\sVesi, NUHOMS-24P
First Energy Nuclear 01/01/96 Incorpor

Operating Company
Arkansas Nuclear 1, 2 Under General License ~ BNFL Fuel Solutions VSC-24
Entergy Operations, Inc 12/17/96
North Anna 06/30/1998 Transnuclear West, TN-32
Virginia Electric & Power Incorporated

Company
Trojan 03/31/1999 BNFL Fuel Solufions TranStor
Porfand General

Eleciic Corp
Depariment of Energy; 03/19/1999 Transnuclear West, Modified
TMI-2 Fuel Debris Incorporated NUHOMS
Susquehana Under General License  Transnuclear West, NUHOMS-528
Pennsylvania Power & Light  10/18/99 Incorporated
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Reactor Name Date Storage

Utility tssued Vendor Model

Peach Bottom 2, 3 Under General license  Transnudear Incorporated ~~ TN-68

Exelon Generting 06/12/2000
Company

Hatch 1,2 Under General license  Hollec Infernational HI-STAR 100

Southern Nudear 07/06/2000~ - Company HI-STORM 100
Operating Company

Dresden 1,2, 3 Under General license ~ Holtec International HI-STAR 100

Exelon Generafing 07/10/2000 Company HI-STORM 100
Company

Rancho Seco 06/30/2000 Transnuclear West, Modified

Sacramento Municipal Incorporated NUHOMS-24 P
Utility District

McGuire Under Generdl license  Transnuclear N-32
Duke Power 02/01/2001 Incorporated

Source: Nuclear

*Plant und ingedgecommissioning. :I'rcnsferred to DOE 6/4/99.

ulatory Commission
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Appendix J
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World List of Nuclear Power Reactors

Under Construction, on Order,
In Operation or Construction Halted Total
Number Number Number
Country of Units Net MWe of Units Net MWe of Units Net MWe
Argentina 2 1,018 1 692 3 1,710
Armenia 1 376 0 0 1 376
Belgium 7 5,680 0 0 7 5,680
Brazil 2 1,855 1 1,229 3 3,084
Bulgaria 6 3,538 0 0 é 3,538
Canada 22 15113 0 0 22 15113
China 3 2,188 8 6,450 1 8,638
Czech Republic 4 1,648 2 1,962 (] 3,610
Finland 4 2,654 0 0 4 2,656
France 59 63,203 0 0 59 63,203
Germany 20 22,594 0 0 20 22,594
Hungary 4 1,755 0 0 4 1,755
India 14 2,548 4 2,772 18 5,320
Iran 0 0 1 950 1 950
Jopan 52 43,245 6 5,638 58 48,883
North Korea 0 0 2 2000 2 2000
Lithuanio 2 2,370 0 0 2 2,370
Mexico 2 1,364 0 0 2 1,364
Netherdands 1 452 0 0 1 452
Pakistan 2 425 0 0 2 425
Romania 1 655 4 2,480 5 3135
Russia 27 20,799 4 3,375 k1| 24,174
Slovokia 6 2,512 2 880 8 3,392
Slovenia 1 656 0 0 1 656
South Africa 2 1,800 0 0 2 1,800
South Korea 16 12,970 4 3,800 20 16,770
Spain 9 7,507 0 0 9 7,507
Sweden u 9,460 0 0 1 9,460
Switzerland 5 3,200 0 0 5 3,200
Taiwan, China 6 4,884 2 2,600 8 7,484
Ukraine 13 11,195 5 4,750 18 15,945
United Kingdom 33 12,048 0 0 33 12,048
United States 104 99,075 3 3,603 107 102,678
Total A4 358,789 49 43181 490 401,970

Nofe: Operable, under construction or on order {30 MWe and over) or construction halted as of
December 31, 2001.

Source: Reprinted with permission from the March 2002 Nuclear News®, 2001 by the American
Nuclear Society.

Ll
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Nuclear Power Units by Reactor Type, Worldwide

éﬁﬁendix K ) |

In Operation Total
Number Number
Reactor Type of Units Net MWe of Units Net MWe
Pressurized light-water reactors 259 232,550 289 260,532
Boiling light-water reactors 92 80,155 98 87,247
Gas-cooled reactors, all varieties 2 10,860 32 10,860
Heavy-water readtors, all variefies 43 21,886 52 27,288
Graphite-moderated light-water reactors 13 12,545 14 13,470
Liquid metal fast-breeder reactors 2 793 5 2,753
Total a4 358,789 % 01970

Note: Operable, under construdiion, on order {30 MWe and over} or construction halted as of 12/31/01.
Source: Reprinted with permission from the March 2002 Nuclear News®©, 2002 by the American

Nuclear Sociely.
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Country - Unit Type Vendor [Peccent)

SouthKorsa _ Yonggwang-| PWR West 10435 8,684,625
SouhKorea  Yonggwang-3 PWR KHCCE 10361 9,076,326
us. Limerick-1 BWR GE 102.73 10,465,900
us. LaSalle-1 BWR GE 101.83 10,141,900
Us. Byron-1 PWR West 101.56 10,754 427
Us. LaSalle-2 BWR GE 100.21 9,981,029
us. ANO-1 PWR CE 100.06 8,265,433
Japan Toman-1 PWR MHI 99.99 5,071,624
Jopan Tckahoma-4 PWR MHI 990.99 7,620,352
Japan Shika-1 BWR Hitachi 99.97 4728922
Jopan Mihoma-3 PWR MHI 9997 7,233,419
Jopan Shimane-2 BWR Hitachi 99.96 7,179,970
us. Comanche Peak-2 PWR West. 99.92 10,267,629
us. Wolf Creek PWR West. 99.87 10,725,923
U.s. Davis-Besse PWR B&AW 99.81 8,087,208
Japon Fukushima -4 BWR Hitachi 975 9,612,100
U.S. Catobaw-1 PWR West. 99.66 10,519,744
Jopan Kashiwazaki-5 BWR Hitachi 99.62 9,599,800
USs. Vogfle-1 PWR West. 99.57 10,597,412
us. Ginna PWR West, 99.35 4,499 471
Us. Sequayah-2 PWR West 99.15 10,257,342
Spain Almaraz-1 PWR West. 99.13 8,458,356
u.S. Browns Ferry-3 BWR GE 99.08 10,024,510
U.s. Point Beach-2 PWR West. 98.88 4,536,930
Spain Vondellos-2 PWR West. 98.49 9,375,898
uUs. Waterford-3 PVR Ct 98.49 9,947,588
Japan Sendai-1 PWR MHI 98.32 7,665,229
India Kakrapar-2 PHWR NPC 97.80 1,884,729
Finland Olkiluoto-1 BWR Asea 97.57 7,436147
V.S. Diablo Canyon-1 PWR West. 97.56 9,948,206
Argentina Embdlse PHWR AECL 97.54 5,537,026
us. Beaver Valley-2 PWR West, 97.20 7,560,998
U.s. Millstone-2 PWR CE 96.93 7,548,591
U.S. Byron-2 PWR West. 96.91 10,125,024
Switzerland Beznay-1 PWR West. 99.78 3,221,601
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2000
Gross . 2000
Reactor Factor g'eol:rufm

Country Unit Type Yendor Percent)
us. San Onofre-2 PWR CE 96.59 9,992,517
us. Braidwood-2 PWR West. 96.54 9,986,623
U.s: Haich-1 BWR GE 9631 7,795,439
Us. Quad Cities-1 BWR GE 96.26 7,023,954
Germany lsar-2 PWR Siemans 95.93 12,395,641
u.s. Brunswick-1 BWR GE 95.65 7,499,065
Spain Cofrentes BWR GE 95.60 8,587 451
us. McGuire-2 PWR West. 95.54 10,252,024
us. Braidwood-1 PWR West. 95.49 9,922,710
Jopan kata-1 PWR MHI 9520 4,720,312
us. Clinton-1 BWR GE 95.18 8,212,686
SouthKorea  Wolsong-2 PHWR AECL 95.11 5,957,343
SouthKorea  Kori-4 PWR West, 95.08 7.912,836
Finland Olkiluoto-2 BWR Asea 95.06 7,244,596
us. Watts Bar-1 PWR West, 95.03 10,072,989

Note: U.S. units believed fo belong on this list, but which do not reveal their gross generation, are
Constellation’s Calvert Cliffs-1, PPL's Susquehanna-1, and PSEG Nuclear’s Salem-2. CE, the former
Combustion Engineering, and Asea are now part of Westinghouse; Siemens is now part of Framatome.
Source: Excerpted from Nudleonics Week®, February 14, 2002 by McGraw Hill, Inc. Reproduced by
permission. Further reproduction prohibited.
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Top Fifty Reactors by
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2000
2000 Gross
Gross Capacity
Reactor Generdlion Factor
Country Unit Type Vendor (MWHh (Percent)

Germany sar-2 PWR Siemens 12,395,641 95.93
Germany Brokdorf PWR Siemens 11,790,780 93.47
Germany Grohnde PWR Siemens 11,559,942 93.28
Germany Emsland PWR Siemens 11,525,914 93.98
Germany Unterweser PWR Siemens 11,205,762 90.72
Germany Neckar-2 PWR Siemens 11,172,100 93.43
Germany Grafenrheinfeld PWR Siemens 11,154,047 94.67
us. South Texas-1 PWR West, 10,804,440 93.79
Germany Gundremmigen-8 BWR Siemens 10,784,442 91.60

us. Byron-1 PWR West. 10,754,427 101.56

us. Wolf Creek PWR West, 10,725,923 100.86
uUs. Palo Verde-2 PWR CE 10,666,500 93.16
Us. Vogfle-1 PWR West. 10,597,412 99.57
France Chooz-B2 PWR Fram. 10,584,663 79.70
U.S. Cotowba-1 PWR West. 10,519,744 99.66
Brazil Angra-2 PWR Siemens 10,498,433 88.77

u.s. Limerick-1 BWR GE 10,465,900 102.73
France Flamanwille-1 PWR Fram. 10,459,003 86.39
Japan Kashiwazaki-7 BWR Toshiba 10,421,542 87.73
Germany Gundremmingen-C BWR Siemens 10,319,635 87.65
U.s. Grond Guli-1 BWR GE 10,318,740 90.19
U.s. Comanche Peak-2 PWR West. 10,267,629 99.92
Us. Sequoyoh-2 PWR Wes, 10257342 9915
us. McGuire-2 PWR West, 10,252,024 95.54
France Penly-1 PWR Fram. 10,244,517 84.62
France Paluel-1 PWR Fram. 10,227,260 84.48

us. LaSalle-1 BWR GE 10,141,900 101.83
Us. Palo Verde-1 PWR CE 10,127,800 88.46
us. Byron-2 PWR West. 10,125,024 969
Germany Biblis A PWR Siemens 10,093,284 94.06
us. Wats Bar-1 PWR West. 10,072,989 95.03
us. Browns Ferry-3 BWR GE 10,024,510 99.08
u.s. San Onofre-2 PWR CE 9,992,517 96.59
us. Braidwood-2 PWR West. 9,986,623 96.54
us. South Texas-2 PWR West, 9,984,724 86.68
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- 2000
2000 Gross
Grss  Copaciy
Reactor Generation Factor
Country Unit Type Vendor (MWh} {Percent)
us. 1oSalle-2 BWR GE 9,981,029 100.21

France Belleville-1 PWR Fram. 9,964,898 83.46
France Chooz-B1 PWR Fram. 9,949,234 7492
us. Diablo Canyon-1 PWR West. 9,948,206 97.56
U.s. Woaterford-3 PWR CE 9,947,588 98.49
U.s. Braidwood-1 PWR West. 9922710 95.49
us. Salem-2 PWR West, 9.914,170 96.73
us. Vogtle-2 PWR West. 9,889,009 9291
France Nogent-2 PWR Fram. 9,798,464 82.07
France Cattenom-1 PWR Fram, 9,732,180 81.57
Us. Palo Verde-3 PWR CE 9,726,300 84.95
Britain Sizewell B-1 PWR West. 9,703,687 88.62
Japan Chi-l PWR West, 9,697,230 9420
France StAlban-1 PWR Fram. 9,691,329 80.11
Japan Ohi-4 PWR MHI 9,651,878 93.37
U.S. Peach Bottom-2 BWR - GE 9,625,900 94.81

Note: A U.S. unit, believed o belong on this list, which does not dischose gross generation is PSEG's Sdlem-2.

Source: Excerpted from Nucleonics Week®©, February 14, 2002 by McGraw Hill, Inc. Reproduced by
permission. Further reproduction prohibited.
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SPACE AND TIME
From tnch- To Metric Molsply
Quantily Pound Units Units by
Length mi (statute) km 1.609 347
Ed m *0.914 4
(int) m *0.304 8
in com *2.54
Area mil km? 2.589 998
acre m? 4046.873
H’ m? 0834127 4
m? *0.092 903 04
in? em? *6.451 6
Volume acre foot m? 1233.489
pp m3 0.764 5549
m3 0.028 316 85
f2 L 28.316 85
gcllon L 3.785412
oz ml 29.573 53
in3 m? 16.387 06
Velocity mi/h km/h 1.609 347
f/s m/s *0.3048
Acceleration fi/s? m/s? *0.304 8
NUCLEAR REACTICN and JONIZING RADIATION
From Inch- To Metric Muliply
Quaniity Pound Units Units by
Activily {ofa curie (Ci) *37,000.0
rodionudide) dom meequere“ 0.016 667
Absorbed rad Gy (gray) *0.01
dose rad Gy 1.0
Dose rem Sv (sievert) *0.01
equivalent rem mSv *10.0
mrem mSy *0.01
mrem WS *10.0
Exposure (X- and roentgen {R) C/kg {coulomb) 0.000 258
gomma rays}
*Exact conversion faclors
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HEAT

From Inch- To Mekric Muttiply
Quantity Pound Units Units
Thermodynamic F « " = °F + 459.67)/1.8
femperature
Celsius F °C *oC = {°F-32)/1.8
femperature
Linear expansion o K or °C? 1.8

ient
Thermal (Btu @ in)/{fi2 @ h o °F) W/(m o °C) 01442279
conductivity
Coefficient of Bty / (fi2 o h o °F) W/(m2 e °C) 5.678 263
heat fransfer
Heat capacity Btu/°F ki/°C 1.899 108
Specific heat Biu/(lb » °F) k/lkg #+C) *4.186 8
capacily
Entropy B/ W/°C 1,899 108
Specific enfropy Bio/llb » °F) W/lkg +°C) *41868
Specific infernal Bhu/lb k/kg *2.326
energy
MECHANICS

From Inch- To Metric Muttiply
Quantity Pound Units Unis by
Mass fon (short) t {metric fon) *0.907 184 74
{weight) b {avdp) *0.453 592 37
Moment of mass bef kgem 0.138 255
Density fon {short)/yd® t/m3 1.186 553

b/ kg/m3 16018 46
Concentration lb/gal g/l 119.826 4
(mass}
Momenium bef/s kg om/s 0.138 255
Angular b« £2/s kg om?/s 0.042140M
momentum
Moment of b f2 kg om? 004214011
Inertia
Force K Weprnd WN(klonewion) 4,448 222

N {newdon) 4,448 222

*Exact conversion factors (Continued)
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Appendix N. Quick Reference Metric Conversion

Tables (Continved)

From Inch- To Metrie Multiply
Quantity Pound Units Units by
Moment of Force, Ibfe i Nem 1.355818
forque Ibf ¢ in Nem 0.122984 8
Pressure atm (std} kPa {kilopascal) *101.325
bar kPa *100.0
IbF/in? (formerly psi) kPa 6.894757
intg (32°F) kPa 3386 38
4,0 (39.2°F kPa 2.988 98
inH,0 (60°F) kPa 0.248 84
mmHg {0°C) kPa 0133322
Stress kip/in? (formerly ksi) MPa 6.894757
b/t fomerb sl MPo 0.006 894757
Ib¥/in? (formerly psi) kPa 6.894757
[bF/H2 kPa 0.047 880 26
Energy, kwh M 36
cal, Jfjoute) *4.184
Bty k 1.055 056
ft o Ibf J 1.355818
therm (US) M 105.480 4
Power Btu/s kw 1.055 056
hp (electric) kw *0.746
Btu/h w 0.293071 1

To convert from mefric units to inch-pound units, divide the mefric unit by the conversion factor.

*Exact conversion factors

Note: The information contained in this table is intended to familiorize NRC personnel with commonly
used Sl units and provide a quick reference to aid in the understanding of documents confaining SI units.
The conversion factors provided have not been approved as NRC guidelines for development of
licensing actions, regulations, or policy.

Source: Federal Standard 376A (May 5, 1983), Preferred Metric Units for General Use by the Federal
Govemment; and Intemational Commission of Radiation Units and Measurements, ICRU Report 33
(1980), Radiation Quantifies and Unit

N I
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Glossary
AGREEMENT STATE: A State that hos signed an agreement with the NRC allowing the State
fo regulate the use of radioactive material within that State.

BOILING-WATER REACTOR (BWR): A nuclear reactor in which water, used as both coolant
and moderator, is allowed fo boil in the core.

CAPABILITY: The maximum load that ﬂg:neraﬁng station can carry under specified
conditions for a given period of time without exceeding approved limits of femperature and
stress. Net summer capability is used in the digest. Measured in watls except as nofed
otherwise.

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

CAPACITY FACTOR (Net): The ratio of the net electricity generated, for the period of fime
considered, o the that could have been genemteg at continuous full-power operation

during the same period.

CASK: A heavily shielded confainer used fo store and/or ship radioactive materials. Lead
and stee! are common materials used in the manufacture of casks.

COMPACT: A group of wo or more States formed to dispose of low-leve! radioactive waste
on a regional basis. Forty-four States have formed ten compacts.

CONSTRUCTION RECAPTURE: The maximum number of years that could be added to the
license expiration date fo recover the period from the construction permit o the date when the
rating license was granfed. A licensee is required fo submit an application for such a

change.

CONTAMINATION: The deposition of unwanted radioactive material on the surfaces of
structures, oreas, obiects, or personnel.

DECOMMISSION: The process of safely removing a facility from service followed by reducing
residual radioactivity to a level that permits the release of the property for unrestricted and,
under certain conditions, restricted use.

DECON: A method of decommissioning in which the equipment, siructures, and portions

of a facility and site containing radioactive contaminants are removed or deconfaminated

to a leve! that permits the property to be released for unrestricted use shortly affer cessation

of operations.

{Continved)

2002 INFORMATION DIGEST 141




Glossary
i H Lt HE i

DECONTAMINATION: The reduction or removal of contaminated radioactive material from a
siructure, area, object, or person.

{Continued)

A N

ENTOMB: A method of decommissioning in which radioactive confaminants are encased in a
structurally long-lived material, such as concrete. The enfombment structure is appropriately
maintained, and continued surveillance is carried out until the radioactivity decays fo a level
permitting unrestricted release of the property.

FISCAL YEAR: The 12-month period, from October 1 through September 30, used by the
Federol Govemment in budget formulafion and execution. The fiscal year is designated by
the calendar year in which it ends.

FUEL CYCLE: The series of steps involved in supplying fuel for nuclear power reactors.

FULL-TIME EQUIVALENT: A measurement equal to one staff person working a full-time work
schedule for 1 year.

GENERATION {Gross): The fotal amount of electric energy produced by a generating stafion
as measured at the generator terminals. Measured in walthours except as noted olherwise.

GENERATION (Nef}: The gross amount of eleciric energy produced minus the electric energy
xsun.\ed at a generating station for station use. Measured in watthours except as noted
erwise.

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

HIGH-LEVEL WASTE: High-level radioactive waste (HLW) means {1) irradiated (spent) reactor
fuel; {2) liquid waste resuqﬁng from the operation of the first cycle solvent extraction system,
and the concentrated wastes from subsequent extraction cycles, in a focility for reprocessing
irradiated reactor fuel; and {3} solids info which such liquid wastes have been converted.
HLW is primorily in the form of spent fuel discharged from commerciol nuclear power
reactors. It also includes some reprocessed HLW trom defense acfivities, and a small quantity
of reprocessed commercial HLW.

LOW-LEVEL WASTE: Low-level radioactive waste (LLW) is a general term for a wide range of
wastes. Industries; hospitals and medical, educational, or research institutions; private or
Government laboratories; and nuclear fuel cycle focilities (e.g., nuclear power reactors and
fuel fabrication plants) using radioactive materials generate low-level wastes as part of their
normal operations. These wastes are generated in many physical and chemicol forms and
levels of confamination.
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MAXIMUM DEPENDABLE CAPACITY {Gross): Dependable main-unit gross capacity, winter or
summer, whichever is smaller. The dependable capacity varies because the unit efficiency
varies during the year because of temperature variations in cooling water. It is the gross
electrical output as measured at the output ferminals of the turbine generator during the most
restrictive seasonal conditions {usually summer). Measured in watts except as nofed otherwise.

MAXIMUM DEPENDABLE CAPACITY {Net}: Gross maximum dependable capacity minus the
normal station service loads. Measured in watts except as otherwise.

MEGAWATT {MW}: One million watts.

MEGAWATTHOUR {(MWh}: One million watthours.

METRIC TON: Approximately 2,200 pounds.

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

NONPOWER REACTOR: A nuclear reactor used for research, training, and test purposes,
and for the production of radioisotopes for medical and industrial uses.

POSSESSION-ONLY LICENSE: A form of license that allows possession but not operation.

PRESSURIZED-WATER REACTOR (PWR): A nuclear 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 generation 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.

SAFSTOR: A method of decommissioning in which the nuclear facility is placed and main-
tained in such condition that the nuclear facility can be safely stored and subsequently
decontaminated {deferred decontamination) to levels that permit release for unreslricted use.

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

{Conﬁnued)
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Glossary {Continued]
URANIUM FUEL FABRICATION FACILITY: A facility that (1) manufactures reactor fuel
containing uranium for any of the following: (i) preparation of fuel materidls; {ii) formation of
fuel materials into desired shapes; iii) application of protective cladding; (iv) recovery of
scrap material; and (v) storage associated with such operations; or {2} conducts research and
development activities. :

L IPPRACTEY SPPNS PRI

URANIUM 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 info uranium hexafluoride (UF ).

VIABILITY ASSESSMENT: A DOE decisionmaking process o judge the prospects for geologic
disposal of high-level radioactive wastes at Yucca Mountain based on (1) specific design work
on the critical elements of the repository and waste package, (2) a fotal system performance
assessment that will describe the probable behavior of the repository, {3) a plan and cost
estimate for the work required fo complete a license application, and (4) an estimate of the
costs fo construct and operate the repository.

WATT: The electrical unit of power. The rate of energy transfer equivalent to 1 ampere
flowing under a pressure of 1 volt at unity power factor.

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

WHEELING SERVICE: The movement of electricity from one system fo another over fransmis-
sion facilities of intervening systems. Wheeling service contracts can be established between
two or more systems.
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