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Statutory Reporting Requirements Addressed

ENERGY REORGANIZATION ACT OF 1974, AS AMENDED

Section 307(c) directs the Commission to include in its Annual Report statements and descriptions
concerning:

‘. . .the short-range and long-range goals, priorities, and plans of the Commission as they relate
to the benefits, costs, and risks of nuclear power.”” (See Chapter 1 for overall statement. Specific goals
concerning nuclear power reactors are also discussed in Chapters 2 and 4; emergency preparedness in
Chapter 3; operating experience in Chapter 5; fuel cycle in Chapter 6; safeguards in Chapter 7; wastes
in Chapter 8; inspection and enforcement in Chapter 9; nuclear nonproliferation in Chapter 11; stand-
ards in Chapter 12; and research and risk assessment in Chapter 13.)

.. .the Commission’s activities and findings in the following areas —

‘(1) insuring the safe design of nuclear power plants and other licensed facilities. . .’ (For reac-
tors, see Chapters 2, 4, 12 and 13; materials facilities, devices and transportation packages,
Chapters 6, 12 and 13; waste facilities, Chapters 6 and 12.)

*“(2) investigating abnormal occurrences and defects in nuclear power plants and other licensed
facilities. . .”> (See.Chapters 2, 3, 4 and 5.)

““(3) safeguarding special nuclear materials at all stages of the nuclear fuel cycle. . .’ (See
Chapters 7, 12 and 13.)

““(4) investigating suspected, attempted, or actual thefts of special nuclear materials in the
licensed sector and developing contingency plans for dealing with such incidents. . .”
(Chapters 7, 9 and 12.)

‘“(5) insuring the safe, permanent disposal of high-level radioactive wastes through the licensing
of nuclear activities and facilities. . .”> (See Chapter 8.)

“(6) protecting the public against the hazards of low-level radioactive emissions from licensed
nuclear activities and facilities. . .”” (See Chapters 2, 4, 6 and 12.)

Section 205 requires development of ‘‘a long term plan for projects for the development of new or
improved safety systems for nuclear power plants’” and an annual updating of the plan. (See Chapter
13.)

Section 209 requires the Commission to include in each Annual Report a chapter describing the
status of NRC’s domestic safeguards program. (See Chapter 7.)

Section 210 directs the Commission to submit ‘‘a plan providing for the specification and analysis
of unresolved safety issues relating to nuclear reactors,”” and to include progress reports in the Annual
Report thereafter concerning corrective actions. (See Chapter 4.)

NUCLEAR NONPROLIFERATION ACT OF 1978

Section 602 requires annual reports by the Commission and the Department of Energy to ‘‘include
views and recommendations regarding the policies and actions of the United States to prevent proli-
feration which are the statutory responsibility of those agencies. . .”’ (See Chapter 11.)

ATOMIC ENERGY ACT OF 1954, AS AMENDED

Section 170i directs the Commission to report annually on indemnity operations implementing the
Price-Anderson Act which provides a system to pay public liability claims in the event of a nuclear
incident. (See Chapter 4.)

PUBLIC LAW 96-295

Section 303 directs the Commission to report annually a statement of —

(1) the direct and indirect costs to the Commission for the issuance of any license or permit and for
the inspection of any facility; and

(2) the fees paid to the Commission for the issuance of any license or permit for the inspection of
any facility.”” (See Chapter 16.)
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Overview

This is the sixth Annual Report of the U.S.
Nuclear Regulatory Commission. It is submitted to
the President for transmittal to the Congress as
required by Section 307(c) of the Energy Reorgani-
zation Act of 1974.

The report describes the major programs, actions
and plans of the NRC during fiscal year 1980 in car-
rying out its statutory responsibilities for regulating
civilian nuclear activities so that the public health
and safety are protected. This introductory chapter
presents an overview of NRC activity, provides
updating on significant events and actions occurring
after the end of fiscal year 1980 through December
31, and briefly describes major Commission policies
and plans for 1981.

The major product of the agency during 1980 was
the formulation and refinement of the TMI Action
Plan, initiated in late 1979 to revamp NRC regula-
tory and licensing functions on a timely basis, con-
sistent with the urgent need for setting priorities and
moving quickly to improve safety measures.
Developing and implementing the Action Plan has
been an all-consuming project of many elements of
the staff and has received the close attention of the
Commission. The studies and investigations into the
causes of the TMI accident and the needs for correc-
tive actions produced more than one thousand
recommendations.

The Action Plan (NUREG-0660) consolidates the
many recommendations into discrete, scheduled
tasks relating to specific changes (or studies of possi-
ble future changes) in regulatory requirements and
NRC organization and procedures. It presents a
sequence of actions aimed at an orderly and con-
trolled improvement in safety. The Action Plan is
the program plan for the future and also documents
the actions taken by the NRC during the period since
the accident. (See Chapter 4.)

POLICY, PLANNING AND OUTLOOK

In reappraising its priorities, the Commission
developed and issued in May 1980 a Policy, Plan-
ning, and Program Guidance (PPPG) document to
provide direction to the staff on the general policies
and objectives of the agency and to provide guidance
for developing appropriate resource needs for fiscal
years 1982 through 1986. (See 1979 NRC Annual
Report, pp. 1-2.) This document was used to shape
NRC programs and prepare the recently completed
budget request for fiscal years 1982-1984 as well as
to provide policy guidance for fiscal years 1980 and
1981.

Policies stated in the PPPG to be followed in
achieving adequate protection of public health and
safety, and in developing NRC programs and plans,
are:

e Priority will be given to NRC activities expected
to have the greatest effect on reducing risks to
the public health and safety.

e NRC will require careful consideration of the
benefits and costs of alternative ways to achieve
regulatory objectives.

e Consideration of costs is appropriate in deciding
alternative methods for achieving a given level
of risk.

e NRC will consider the public health and safety
implications of not operating a nuclear facility as
well as the potential radiological or other hazards
associated with its operation.

¢ NRC will emphasize prompt and vigorous

enforcement in dealing with licensees who are
unable or unwilling to comply with NRC
requirements.

e Licensees who cannot achieve an adequate level
of protection will not be permitted to operate.



¢ NRC will not license or permit the continued
operation of a facility unless it is confident that,
after termination of the operating license, there
will be adequate protection of future generations
from potential hazards of the decommissioned
facility itself and from wastes associated with it.

e Licensee initiatives to provide a higher level of
public protection than the minimum NRC level
will be encouraged and supported.

e Maintenance of radiation exposures as low as
reasonably achievable under normal conditions
is a fundamental objective.

e NRC will emphasize measures to minimize the
consequences of possible accidents, theft or
diversion of nuclear materials, and sabotage or
other illegal acts.

o The NRC waste management program is critical
to the success of an urgent national task, and
will be organized and planned to be consistent
with the President’s policy on waste manage-
ment.

e The focus of NRC research will be on assisting
in determining adequate levels of public health
and safety protection and exploring ways to
achieve improved protection levels. It should
not include research that should be supported
exclusively by the private sector.

The PPPG document expands on the general pol-
icy statements, giving detailed planning guidance in
such areas as priorities in reactor regulation, achiev-
ing greater NRC presence at major licensed facilities,
improving emergency response capabilities, and
developing improved siting criteria for nuclear plants.
This document is being updated for use in develop-
ing programs and budget estimates for fiscal years
1983-1987. -

Defining a Safety Goal

The basic question in safety regulation is ‘“‘How
safe is safe enough?’’ While an answer was not
forthcoming from any of the major investigations
into the TMI accident, the need for a more precise
definition of what is an adequate level of protection
for the public health and safety has become more
urgent.*

*In the final session of the 96th Congress, the Senate passed
$.2358, an NRC authorization bill for fiscal year 1981, which
would require NRC, after notice and opportunity for public hear-
ing, to develop a safety goal for reactor regulation. There was no
corresponding action by the House of Representatives.

The Commission’s Policy, Planning, and Program
Guidance document commits the NRC to developing
a safety goal but society must ultimately provide the
answer as to what is acceptable. This commitment is
as follows:

“‘As the agency responsible for nuclear regulation,
the NRC must play the fundamental role leading to
the proper determination of what is an adequate level
of protection. The NRC must bring its management
and technical expertise to bear in assuring that the
regulated industry achieves and maintains that pro-
tection.” (See 1979 NRC Annual Report, pp. 9-10.)
The PPPG also states that some basic NRC goals are
to define more clearly the level of protection that the
Commission believes is adequate based on statutes,
public input, and NRC’s subjective and quantitative
evaluations; to increase efforts to describe to the
public the risks of nuclear activities and the uncer-
tainties in judgments of risks; and to seek public
advice on the acceptability of these risks.

The Commission initially stated its intention to
develop a safety policy statement in its transmittal of
comments to the President’s Office of Science and
Technology Policy in November 1979 concerning the
President’s Commission report on the TMI accident.
The project subsequently became a part of the imple-
mentation of the TMI Action Plan.

In October 1980, the Commission approved a plan
(NUREG-0735) formulated by the staff for develop-
ing a safety goal for nuclear power plants. The year-
long project involves a search and review of all litera-
ture on the subject, contacts and discussions with
many public and private organizations, groups and
individuals, and analysis and research. While the
basic principle of a safety goal may be stated simply
as the establishment of a general degree of safety to
govern applicable regulations and licensing actions,
the development of such a goal is subject to a
number of complications. These include gaps in
knowledge as to what the risks are, differing philo-
sophical perspectives as to what criteria should be
used to define when a risk is ‘‘acceptable,”” issues
involving economic and equity considerations, and
techniques to make interpretations where there is
uncertainty. A preliminary policy statement and sup-
porting information are expected to be published
early in calendar year 1981 for public comment. They
will serve as the main focus of several regional
workshops.

RESHAPING THE AGENCY

Organizational and procedural changes to support
the reordering of epriorities, particularly those



responding to the TMI accident, continued through-
out 1980 and are still in progress.

The Commission and EDO

The President’s Reorganization Plan No. 1 of
1980, responding to recommendations of the
Kemeny Commission’s report on the TMI accident,
cleared the Congress in June and became effective
on October 1, 1980. Its thrust is to strengthen the
authority of the NRC Chairman relative to the Com-
mission and of the Executive Director for Operations
(EDO) relative to the program staff.

The Commission retains responsibility for policy
formulation, rulemaking, and orders and adjudica-
tion.

The Chairman carries out all other Commission
functions and is the official spokesman and the prin-
cipal executive officer of the Commission. In the
latter capacity, the Chairman directs and delegates to
the EDO responsibility for all administrative func-
tions, distribution of business, preparation of reor-
ganization proposals and budget estimates, allocation
of funds, and personnel matters other than those
affecting the five major program offices and certain
other offices reporting to the Commission. The
Chairman has the responsibility, which may be
delegated to another Commissioner, for responding
to a nuclear emergency.

The EDO reports to the Chairman on all matters.
The directors of all five program offices (including
the Offices of Nuclear Reactor Regulation, Nuclear
Regulatory Research, and Nuclear Material Safety
and Safeguards, which formerly reported to the Com-
mission through the EDQ) now report to the EDO.
The heads of Commission-level offices (except Pub-
lic Affairs and Congressional Affairs, which report to
the Chairman) continue to report directly to the
Commission. The EDO keeps the Commission fully
and currently informed through the Chairman, and
all Commissioners have equal access to all agency
information.

Actions are continuing to fully implement the
President’s Reorganization Plan, including modifica-
tion of practices, delegations of authority, and
reviews of relevant documents for possible revisions,

Staff Reorganizations

Adjustments in the allocation of resources were
extensive throughout the agency, particularly in the
licensing and inspection areas. Notable among the
organizational changes in the NRC staff during 1980
were:

e Creation of a new Office for Analysis and
Evaluation of Operational Data, approved by the
Commission in July 1979 and effected during
fiscal year 1980. This Office is engaged in
analyzing and evaluating operational safety data
associated with all NRC-licensed activities and
communicating the lessons of operating experi-
ence to all appropriate parties (see Chapter 5).

e Creation within the Office of Nuclear Reactor
Regulation (NRR) of a number of new ele-
ments, as well as consolidation and reorientation
of staff activities within existing organizational
components (see Chapter 4). A major move was
the establishment of a Division of Human Fac-
tors Safety to concentrate wholly on the benefits
and problems represented by the human ele-
ment in nuclear operations. The division is con-
cerned with such person-related considerations
as control room design, operation procedures,
operator and managerial competence, operator
testing and licensing criteria. Also, NRR estab-
lished a Three Mile Island Program Office to
direct its activities associated with cleanup opera-
tions at the TMI site.

e Assignment of responsibility for managing all
NRC activities related to emergency prepared-
ness to a new Emergency Preparedness Program
Office (EPPO), initially comprising two com-
ponents: a licensing branch to review emergency
plans of applicants for reactor plant licenses and
the evaluations performed by the Federal Emer-
gency Management Agency of State and local
emergency plans, and a development branch
responsible for developing and evaluating policy
recommendations and regulatory requirements
in this area, as well as developing emergency
planning and preparedness guidance and techni-
cal support for EPPO. In November 1980, as
part of a general reorganization of the Office of
Inspection and Enforcement, the emergency
preparedness function was transferred to that
office and redesignated the Division of Emer-
gency Preparedness. A third component was
added to manage the NRC’s incident response
operations and planning efforts. (See Chapter 3.)

REACTOR REGULATION

The Status of Licensing

After the TMI accident, the Commission decided
that power reactor licensing should be halted until
substantial completion of the assessment of the



accident and initiation of comprehensive improve-
ments in the operation and regulation of nuclear
plants. Policy guidance issued in November 1979
specified that no licensing board decisions authoriz-
ing issuance of a construction permit, limited work
authorization or operating license should be issued
except after further order of the Commission itself.
In particular, the Commission noted that it would
“‘be providing case-by-case guidance on changes in
regulatory policies.”

During the pause in licensing, the recommenda-
tions of several groups investigating the lessons
learned from the TMI accident became available.
These were incorporated into a *“TMI Action Plan™
(NUREG-0660, May 1980). In response to further
Commission guidance on operating licenses, ‘‘TMI-
Related Requirement for New Operating Licenses™
(NUREG-0694) was published in June. This was
superseded by NUREG-0737, “*Clarification of TMI
Action Plan Requirements,” adopted on October 28,
1980, which sets forth requirements for new operat-
ing licenses that should be ‘‘necessary and sufficient
for responding’ to the TMI accident. Approved
requirements and schedules for operating plants were
also issued. It should be noted that some actions to
improve the safety of operating plants were judged
necessary immediately after the accident and could
not be delayed until the Action Plan was developed,
although they were subsequently included in the
Plan. Many of these immediate actions, after
approval by the Commission, have already been
taken by licensees and others are scheduled in
NUREG-0737 to be completed in the near future.

The licensing pause ended on February 29, 1980,
with the Commission’s approval of a fuel loading and
low-power testing license for Sequoyah Unit 1 in
Tennessee, followed by similar licenses for North
Anna 2 in Virginia and Salem 2 in New Jersey, in
April; and for Farley 2 in Alabama in October.

Virginia Electric & Power Co.’s North
Anna Power Station near Mineral, Va.
North Anna Unit 2 was the first power
reactor to be licensed for full power
operation since the TMI-2 accident in
March 1979. The facility was licensed
in August 1980 after the licensee con-
ducted an exercise to demeonstrate the
adequacy of its emergency plan and
overall emergency preparedness at the
facility (see Chapter 3).

Full-power licenses were issued for North Anna 2 in
August and for Sequoyah 1 in September. Several
other plants were nearing completion or had been
completed during the year, of which two were seek-
ing low-power operating licenses. No construction
permits have been issued since the TMI accident;
however, the staff was developing plans in December
for completing reviews of several applications. The
Commission has issued for public comment
NUREG-0718, “Proposed Licensing Requirements
for Pending Applications for Construction Permits
and Manufacturing License,” preparatory to deter-
mining policy for proceeding with these applications.
During fiscal year 1981 the NRC expects to issue a
final version of this report which will identify for
pending applicants the necessary and sufficient TMI-
related requirements for construction permits.

In House of Representatives Report No. 96-1093
(dealing with the NRC appropriation for fiscal year

1981), the Appropriations Committee’s Subcommit-
tee on Energy and Water Development directed the
Commission to provide monthly reports on the
status of its efforts to carry out its licensing and reg-
ulatory duties and to improve the management of its
resources. The first such report, covering the period
from the time of the NRC’s testimony before the
committee in April 1980 through mid-November,
was forwarded in November. An updated report was
transmitted in December.

The TMI accident required reprogramming in fis-
cal year 1980 of resources in the Office of Nuclear
Reactor Regulation (NRR) from the review of reac-
tor construction permits and operating licenses to
higher priority activities in the TMI Action Plan. The
catch-up phase in which NRR is now engaged
involves additional in-depth reviews for application
of TMI-related requirements. Resource priorities in
licensing reviews are being given to the review of
near-term operating license applications in order to



minimize unnecessary regulatory-related delays in
fuel loading schedules. As of the end of 1980, con-
struction was expected to be completed on nine
nuclear power plant units over the next two years
before the NRC can complete actions on operating
license applications for these plants. The resulting
delays in issuance of operating licenses, due mainly
to hearing activities, are estimated in the range of
four to 12 months—or perhaps longer if the adjudica-
tory process involves resolution of complex and
controversial issues.

During the fiscal year, utilities requested with-
drawal of construction application permits for nine
units and an early site review application for two
units and terminated plans for two others. In October
and November, utilities requested the withdrawal of
construction permit applications for three other
units, and announced cancellation of two additional
units that were under construction,

As of December 31, 1980, a total of 163 nuclear
power reactors were under NRC regulatory purview,
with an aggregate generating capacity of about
157,000 electrical megawatts, as follows:

s 68 licensed to operate (excluding 3 shut down
indefinitely: Three Mile Island 2, Humboldt Bay
and Dresden 1).

¢ 2 licensed for low-power testing.

e 82 for which construction permits have been
granted (excluding 2 denied certification by the
N.Y. State Siting Board: Jamesport 1 and 2).

e 11 under construction permit review (excluding
1 indefinitely postponed: Clinch River; and 2
denied certification by the N.,Y. State Siting
Board: New Haven 1 and 2).

Reviews of Operating Reactors

During fiscal year 1980, approximately 1,900 reac-
tor licensing actions (amendments of operating
licenses) were reviewed and processed. In fiscal year
1981, about 2,500 are expected to be completed.
Section 110 of Public Law 96-295, the fiscal year
1980 NRC Authorization Act which became law in
June, requires the NRC to develop, submit to
Congress, and implement a comprehensive plan for
the systematic safety evaluation of all currently
operating nuclear power plants. A detailed plan to
implement the requirements of P.L. 96-295 is being
developed and a status report is expected to be
issued for public comment in the Spring of 1981.
Under a staff proposal, the ongoing Systematic
Evaluation Program (SEP), begun in 1977, would be
integrated into the new plan. In the SEP, 11 older
licensed operating reactors are being reviewed in
light of current licensing criteria to determine the

need for backfitting. It is currently scheduled for
completion in 1982,

During 1980 the Commission began to examine
whether additional protection requirements should
be imposed on certain reactors located near densely
populated areas. In February 1980, the Commission
issued a Confirmatory Order for the Zion (Illinois)
and Indian Point (New York) plants—each facility
comprising two units—requiring certain plant modifi-
cations, including means for providing protection
from radiological releases in the event of a core-melt
accident. The licensees are performing risk assess-
ments to demonstrate that the aggregate public risk
from these facilities is not greater than that predicted
for the reference pressurized water reactor analyzed
in the Reactor Safety Study (WASH-1400). In May
1980, the NRC requested the applicant for the
Limerick plant, under construction in Pennsylvania, -
to make a preliminary risk assessment taking into
account significant design differences between its
facility and the reference boiling water reactor’ in the
Reactor Safety Study. The licensees’ studies will be
reviewed by the staff to determine if these facilities
need to be modified.

In another action, affecting all operating power
reactors in the United States, the NRC in October
ordered amendment of technical specifications of
operating licenses to require the environmental qual-
ification, and documentation therefor, of all safety-
related electrical equipment. The modifications
require the licensees to:

¢ By December 1, 1980, have available at a central
location complete and auditable records describ-
ing the qualification method used in sufficient
detail to document the degree of compliance
with NRC requirements.

e Assure by June 30, 1982, that the reactor
safety-related electrical equipment be qualified
to meet NRC requirements for withstanding
service environments including extreme heat,
steam, and radiation that might result from
loss-of-coolant or main-steam-line-break acci-
dents inside containments or high-energy-line
breaks inside or outside containments.

The staff’s action stemmed from a Commission
Memorandum and Order of May 23, 1980, dealing
with its reconsideration of a November 1977 petition
from the Union of Concerned Scientists which
sought action regarding fire protection and protection
of electrical equipment from accident environments,
(See 1978 NRC Annual Report, pp. 32-34 and 121-
124.) Also, the final rule on fire protection programs
for operating nuclear power plants was issued in
November (45 Federal Register 76602). It provides
for upgrading fire protection at plants licensed to
operate prior to January 1, 1979, by requiring the
resolution of certain generic issues in fire protection
safety.



By the end of 1980, the NRC had completed plans
for a major program to assure that equipment in
nuclear power facilities is qualified to perform its
function under conditions that would exist in a seri-
ous accident. New rules are in preparation to address
environmental qualification of equipment. During
1981, NRC will publish safety evaluation reports
detailing actions which licensees must complete and
the acceptability of installed equipment. In addition,
related regulatory guides will be reviewed for updat-
ing.

Rulemaking Actions

Several noteworthy rulemaking actions have been
completed or are in process that have significant
implications for power reactor licensing in the future.

A major rulemaking to upgrade emergency plan-
ning around power reactors, completed in August, is
described in Chapter 5. The final rule which became
effective in November provides, among other things,
that no new operating license will be granted unless
the NRC can make a favorable finding that the
integration of on-site and off-site emergency plan-
ning gives reasonable assurance that adequate protec-
tion measures can and will be taken in the event of a
radiological emergency.

Another important action was the publication in
the Federal Register in July of an advance notice of
rulemaking on revision of siting criteria, based on a
task force study begun in August 1978 and the
Commission’s consideration of its recommendations.
Public comments were requested on proposed broad
goals such as (1) establishing site approval require-
ments independent of plant-specific safety features to
compensate for unfavorable site characteristics; (2)
taking into consideration in siting the risk associated
with accidents beyond the design basis (i.e., Class 9
accidents) by establishing population density and dis-
tribution criteria; and (3) requiring that sites selected
will minimize the risk from energy generation. The
new siting criteria, which would not apply to con-
struction permit applications on file before October
1979, will be consistent with the provisions in the
fiscal year 1980 NRC Authorization Act (P.L. 96-
295) directing NRC to develop demographic require-
ments for siting. (See Chapter 4, *‘Siting of Nuclear
Power Plants,”” and Chapter 12, ““Siting Standards.’”)

During fiscal year 1981, a proposed rule on demo-
graphic criteria for nuclear power plant sites and a
draft environmental impact statement supporting the
proposed rule will be issued for comment.

The NRC policy regarding consideration of severe
accidents of very low probability (referred to collec-
tively as Class 9 accidents, following a classification
scheme proposed by the former Atomic Energy

Commission in 1971) was reversed on June 13,
1980, with issuance of a Commission statement of
interim policy on ‘‘Nuclear Power Plant Accident
Considerations Under the National Environmental
Policy Act of 1969.”” This policy cancelled the
categorization of accidents, thereby eliminating the
term “‘Class 9,”” and adopted the position that future
environmental impact statements issued regarding
major licensing decisions will consider the site-
specific environmental impacts attributable to all
accident sequences that lead to release of radioactive
materials, including sequences that can result in
inadequate cooling and melting of the reactor core.

On October 2 the Commission published an
advance notice of long-term rulemaking in the
Federal Register regarding the possibility of regulatory
changes to require design of nuclear power plants to
cope with accidents more serious than those
currently considered in the safety analysis reports.
The need to reexamine current practices was pointed
up by the fact that the TMI accident resulted in core
damage more severe than that considered for the
design basis event in safety analyses of nuclear
plants. At the same time, the Commission published
a proposed interim rule requiring measures to protect
against degraded core cooling conditions. (See
Chapters 4 and 12.) In 1981, NRC will coordinate
the degraded core cooling rulemaking activity with
other related rules (minimum engineered safety
features, siting, and emergency planning.)

TMI-2 Accident Aftermath

Investigations. The accident at TMI-2 and
response to it by the NRC, the Administration, the
Congress and others, up through the issuance of the
report of the President’s Commission on October 30,
1979, and the President’s response to recommenda-
tions in that report on December 7, 1979, were
covered in detail in the 1979 NRC Annual Report.
Subsequently, the Special Inquiry Group established
by the Commission to assess independently the
implications of the accident issued its report in Janu-
ary 1980, and a Special Senate Investigation report
was published in July. (See Chapter 2 in this Annual
Report.) The recommendations in these reports that
were not duplicative of those from other studies have
been taken into account in NRC actions and plans.

The Special Inquiry Group took hundreds of
despositions under oath, conducted close to a
thousand interviews, and studied the depositions and
interviews produced by earlier investigations. Prom-
inent among its major recommendations was the pro-
posal that the NRC be replaced by an Executive
Branch agency headed by a single administrator, an



idea which the President’s Commission on the TMI
accident had also put forward in its report of October
1979. A number of other changes in structure and
emphasis within the NRC were advocated by the
group, notably an overhaul of the licensing process,
greater attention to operator training and operating
experience, a policy of remote siting for new reactor
plants, and greater application of human factors
engineering.

The Special Senate Investigation of the TMI
accident dealt with several specific questions regard-
ing events at TMI during the period of the accident,
as well as with causes and consequences of those
events. A conclusion of the investigation was that
whenever there is uncertainty as to whether a reactor
core is covered or uncovered (as there was at TMI),
that fact in itself calls for a serious consideration of
the need to evacuate the population around the
plant. Finding no evidence of willful concealment of
plant conditions on anyone’s part, the investigation
concluded that human error was the principal contri-
butor to the severity of the accident. The root causes
of the accident, however, included deficient training,
faulty design, inadequate procedures, insufficient
attention to human factors, and other problems. The
investigation report ascribed ultimate responsibility
for the accident to the utility, the reactor vendor, the
architect-engineering firm that built the plant, and
the NRC.

President’s Oversight Committee. By Executive
Order 12202 of March 18, 1980, President Carter
established a Nuclear Oversight Committee to advise
on the progress of Federal and State authorities and
the nuclear power industry in improving the safety of
nuclear power and implementing the approved
recommendations of the President’s Commission on
the Accident at Three Mile Island.

The five members of the Oversight Committee,
announced by the President on May 7, 1980, were:
Bruce Babbitt, Governor of Arizona; John Deutch,

The Commission receives the report
on the accident at Three Mile Island
Unit 2 from its Special Inquiry Group
in January 1980, The independent
review was directed by Mitchell Rogovin
(upper left center of photo).

professor of chemistry at Massachusetts Institute of
Technology, Marvin L. Goldberger, physicist and
president of California Institute of Technology;
Patrick E. Haggerty, president and chief executive
officer of Texas Instruments until his retirement in
1976*; and Harold W. Lewis, professor of physics at
the University of California at Santa Barbara. Gover-
nor Babbitt was designated to serve as chairman of
the Committee.

The Oversight Committee met in public session
during the latter half of 1980. Members of the NRC
staff testified at several meetings. In response to a
request of the President’s Office, the Committee
provided an interim report to the President by letter
of September 26, 1980, on its evaluation of the NRC
TMI Action Plan. (See Chapter 4 for discussion of
the Action Plan.)

Cleanup Phase. Since the time the damaged
TMI-2 reactor was brought to a stable condition in
April 1979, the attention of the licensee, the indus-
try, the NRC and other interested parties and agen-
cies has been devoted to the immense task of decon-
taminating the facility and other problems arising
from the cleanup activities. These activities are being
closely monitored by NRC staff detailed to the site
for the duration of the cleanup.

During 1980, most of the radioactivity from
several hundred thousand gallons of contaminated
water accumulated in the auxiliary and fuel-handling
buildings was removed by processing through a
three-stage demineralization system which the Com-
mission authorized the licensee to use in October
1979. The decontaminated water is being held in
storage tanks at the site. The radioactive spent resins

“Mr. Haggerty died in October. Although seriously ill when the in-
terim report was submitted to the President, he participated in its
preparation and approved its content. The President had not ap-
pointed a replacement at the time this annual report went to

press.




used in processing are contained within steel liners
placed in massive concrete structures. Alternatives
for final disposition of the decontaminated water and
the liners are under study. The more highly contam-
inated water in the reactor containment building has
not yet been processed.

To permit personnel entry into the reactor
building—an important step to assess radiation levels
and equipment damage preparatory to planning
decontamination and defueling—it was necessary to
remove a large volume of radioactive krypton-85 gas
that had been released into the containment during
the accident. After issuing an environmental assess-
ment of alternatives which took into account hun-
dreds of public comments, the Commission author-
ized the licensee to purge the building atmosphere in
a controlled manner. This operation was carried out
safely from June 28 to July 11, 1980, under detailed
procedures approved by the NRC staff. The first per-
sonnel entry into the containment was made on July
23.

Lawsuits were brought against the NRC in June
seeking an injunction against the venting of
krypton-85 from the TMI-2 reactor building. Injunc-
tive relief was denied. The cases were consolidated
before the District of Columbia Circuit Court of
Appeals, which, on November 19, declared that the
Commission’s refusal to hold hearings in connection
with its approval of purging the TMI containment
was illegal. (Sholly v. NRC—see Chapter 15, “Judi-
cial Review.””) The Court held that even where a
license amendment involves ‘‘no significant hazards
considerations,”’ any interested person who requests
a hearing is entitled by Section 189(a) of the Atomic
Energy Act to a hearing before the amendment
becomes effective. Since the decision has serious
implications for the expeditious handling of hun-
dreds of license amendments for which the NRC
has generally found ‘‘no significant hazards con-
siderations’— such as changes to conform to
revised regulations, or to reflect routine fuel
reloadings—the Commission is seeking a rehearing
en banc of the case, and may seek legislative relief.
The Court stayed its mandate in this case through
February 10, 1981, to allow for consideration of the
petition for rehearing. This means that the NRC is
not required to follow the Sholly decision until the
stay expires or, if an extension of the stay is granted,
until appeals of this decision are finally resolved.

At the Commission’s direction, the staff prepared
a draft programmatic environmental impact state-
ment concerning the overall program of decontami-
nation of TMI-2 and disposal of the resultant
radioactive waste. The statement (NUREG-0683),
issued for public comment in August, concluded that
methods exist or can be adapted to carry out the
cleanup operations with minimal releases of radioac-

. tivity to the environment. More than 30 public meet-

ings have been held in Pennsylvania and Maryland to
discuss this statement. A final statement reflecting
the consideration of comments will be issued in early
1981. During the comment period, the Commission
established a 12-member advisory panel for consulta-
tion on major stages of the cleanup. It is chaired by
the Chairman of the Dauphin County (Pa.) Commis-
sioners and includes other State and local govern-
ment officials from the area as well as independent
technical experts and representatives of intervenor
groups. (The establishment of the advisory panel was
included in H.R. 6628, the fiscal year 1981 authori-
zation bill considered but not passed by the 96th
Congress.)

Licensee’s Financial Problems. Because the high
cost projected for the lengthy decontamination and
recovery program required at TMI-2 could conceiv-
ably force the licensee into bankruptcy under current
conditions before the cleanup is completed, the NRC
staff explored this possibility and potential conse-
quences in a report to the Commission which was
published in November.

The plant owners are Metropolitan Edison Co.
(Met Ed), the licensee, which owns 50 percent of
the facility; Pennsylvania Electric Co., which owns
25 percent; and the Jersey Central Power & Light
Co., which also owns 25 percent. These utilities are
wholly owned subsidiaries of General Public Utilities
(GPU) of New Jersey.

The TMI owner estimated the total cost would
range from $690 million to $1.15 billion, and the
NRC staff assumed a cost of $900 million (1980 dol-
lars) in making its assessment. The plant was insured
for $300 million and this amount is expected to be
expended by the end of 1981, leaving a balance of
$600 million needed to complete the cleanup for
which the licensee has not identified the source.
Fixed costs of maintaining and operating the power
station are running at $150 million a year, and the
plant has not been permitted to be part of the rate
base of any of the three GPU utilities. In September,
Met Ed reduced its overall work force at the site
(mainly contract personnel) by 20 percent upon
denial by the State public utility commission of an
emergency rate increase which, in turn, resulted in a
tightening of credit from the banking consortium
providing short-term credit to the utility.

On September 23 the licensee, seeking a stay of a
Pennsylvania Public Utility Commission order not to
use revenues for the cleanup that were not provided
by insurance, took the position that it could not
comply with the order without violating Federal law
requiring compliance with NRC directives. The
Nuclear Regulatory Commission issued a policy
statement declaring that it ‘“‘will not excuse (the TMI
licensee) from compliance with any order, regulation



or other requirements by the Commission’” which
serve the purpose of protecting public health and
safety or the environment.

Consultants to the NRC staff in the financial study
felt that the events that could cause or avoid bank-
ruptcy are within the control of three forces: the
State public utility commissions in Pennsylvania and
New Jersey, which could approve rate increases; the
banks, which could continue to provide credit to the
owners; and the NRC, which could approve the res-
tart of TMI Unit 1. (The restart of Unit 1, which was
shut down for refueling at the time of the accident,
is now the subject of a hearing before an Atomic
Safety and Licensing Board.) Alternatively, to fore-
stall bankruptcy, the Federal government could pro-
vide loan guarantees or grants, or establish a system
for assessing other utilities or the nuclear industry.

In the event of default, a Federal agency could
engage a contractor to do the work, or take over the
plant and complete the cleanup itself. Either alterna-
tive would require substantial Congressional funding.

The chief recommendation of the staff report was
that the NRC encourage the Executive Branch to ini-
tiate discussions among State and Federal agencies
and the financial community concerning the ability of

NRC’s advisory panel for the decontamination of TMI-2 held
its first meeting on November 12, 1980, in Harrisburg. The
seven of the 12 members or their representatives who were
present are, left to right: Jean Kahr, Susquehanna Valley Alli-
ance; Thomas Cochran, Natural Resources Defense Council;
Joel Roth, chairman of the TMI Alert Organization; Robert

the licensee to continue and follow through on the
cleanup.

GPU Tort Act Claim. On December 8, GPU filed
with the Commission a $4 billion administrative
claim under the Federal Tort Claims Act for property
damage resulting from the TMI-2 accident. The
claim alleges that the NRC induced Met Ed, the
licensee, to rely on the Commission to warn it of
defects in equipment, analyses, procedures and train-
ing affecting the operation of TMI-2 of which the
NRC was, or should have been aware. Met Ed also
alleges that it relied upon the NRC to review with
due care the equipment, analyses, procedures and
training for plant operation submitted to the NRC by
nuclear equipment vendors and nuclear plant licen-
sees.

The Commission has until June 8, 1981 to decide
on GPU’s claim. If no decision is reached by that
time, the claim is considered denied. In this event,
or if the claim is in fact partially or totally denied by
the NRC, GPU can file suit in an Federal district
court. (28 U.S. C. 2675.)

Reid. mayor of Middletown, Pa.; Panel Chairman John E. Min-
nich, chairman of the Dauphin County (Pa.) Commissioners;
Clifford Jones, Pennsylvania Department of Environmental
Resources; and Craig Williamson, representing the Office of the
Governor of Pennsylvania.
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Emergency Preparedness

The deficiencies in emergency preparedness evi-
denced during the TMI accident is continuing to
receive high priority. (See Chapter 3.) In mid-1979,
the NRC began a formal reconsideration and revision
of the nature and purpose of emergency prepared-
ness in areas near nuclear power facilities. These
efforts were accelerated in 1980, concentrating first
on promptly improving preparedness at all operating
nuclear power plants and those nearing the operating
license stage.

On December 7, 1979, President Carter assigned
the lead responsibility for assisting State and local
governments in developing emergency plans for
nuclear power plants to the Federal Emergency Man-
agement Agency (FEMA), and the NRC detailed the
emergency preparedness staff of its Office of State
Programs to FEMA for an extended period in 1980
to help with the program. Two Memoranda of
Understanding between the agencies were negotiated
concerning (1) their respective roles in emergency
plans and preparedness and (2) incident response.
Under the first, FEMA will, among other tasks,
determine whether State and local plans are adequate
and feasible, be responsible for training State and
local officials in emergency preparedness, and define
interagency assignments and procedures in the coor-
dination of emergency planning and response. The
NRC responsibilities under this agreement are to
assess the adequacy and feasibility of its licensees’
emergency plans, review the FEMA determinations
as to State and local plans, and to decide whether the
overall state preparedness at a site has any licensing
or regulatory implications (such as warranting
issuance of a license or indicating a need for tem-
porary shutdown). The second memorandum

Work on these two 500,000-gallon
tanks neared completion at the end of
1980 as the licensee developed plans to
decontaminate some 700,000 gallons of
radioactive water in the basement of the
reactor containment building and pro-
vide for storage on site pending deci-
sions on final disposal of the processed
water.

covered NRC/FEMA cooperation and responsibilities
in responding to emergencies, and defined their
respective roles in some detail.

NRC’s final rule on emergency planning which
became effective on November 3, 1980, provides,
among other things, that no new operating license
will be granted without a favorable NRC finding that
the integration of on-site and off-site emergency
planning gives reasonable assurance that adequate
protective measures can and will be taken in the
event of a radiological emergency.

The combination of the TMI lessons learned and the
review of in-place programs has led to the develop-
ment and issuance during the year of several criteria
and guidance documents on emergency planning.
One identifies conditions requiring notification of
authorities by plant operators. Another gives interim
guidance jointly from NRC and FEMA for use by
licensees and State and local governments in prepar-
ing and evaluating response plans and preparedness.
A third document presents functional criteria for pro-
posed licensee emergency support facilities, Among
such facilities would be computer connections
(Nuclear Data Link) between operating nuclear facil-
ities and the NRC Operations Center to provide
capability for monitoring key safety param-
eters in the plants.

The Commission issued two reports to Congress in
September—one on NRC emergency communica-
tions, and the other describing the Nuclear Data
Link concept. A report on the overall status of emer-
gency response planning for nuclear power plants,
directed by Section 109 of Public Law 96-295, will be
transmitted to the Congress in early 1981.



New Focus on Operating Experience

The NRC’s response to recommendations from
major TMI studies urging a new emphasis and
thoroughness in applying the lessons of operating
experience found expression in several ways, includ-
ing certain organizational changes: the creation of a
new office—the Office for Analysis and Evaluation of
Operational Data (see Chapter 5) and the creation
within the Office of Nuclear Reactor Regulation of
an Operating Experience Evaluation Branch (see
Chapter 4). Also of particular note was the adoption,
in February 1980, of a new notification rule under
which licensees are required to notify the NRC
Operations Center in the Office of Inspection and
Enforcement within one hour of certain specified
safety-significant events.

Among the abnormal events reported to the NRC
by licensees during 1980 were the following:

Loss of Instrumentation at Crystal River. An
electrical short-circuit at the Crystal River facility in
Florida in February 1980 brought about a partial loss
of power to instrumentation associated with
automatic control systems and some control board
indicators. It was nearly seven hours before the situ-
ation was stabilized, leaving some 43,000 gallons of
reactor coolant on the floor of the containment
building. Although there was no impact on the gen-
eral public or plant employees, these instrumentation
failures were significant, and the NRC created a
“B&W Reactor Transient Response Task Force’ to
assess the generic aspects of these kinds of events.

Partial Scram Failure at Browns Ferry. The
Tennessee Valley Authority reported that a total of
76 control rods in the Unit 3 reactor of its Browns
Ferry facility (a boiling water reactor) failed to insert
fully into position to shut down the reactor. Eventu-
ally the rods were properly positioned, after four
separate attempts to do so, and no damage occurred.

This type of failure could have resulted in substan-
tial fuel damage. An NRC study team was formed
and appropriate bulletins and orders were issued by
NRC to all other licensees for boiling water reactors.

Indian Point Unit 2 Leakage. Upon entry of con-
tainment on October 17, 1980, plant personnel
observed leaking fan coolers. Nearly 100,000 gallons
of service water had leaked into the containment.
The licensee concluded that about nine feet of the
reactor vessel had been submerged while operating.
The plant is currently in an extended outage which is
expected to last until April 1981 to place the heat
exchanging sections of the five fan coolers. Prior to
restart, the licensee will be required to perform an

Indian Point Station in New York. The inoperative Unit I is
at center, flanked by Unit 2 on the left and Unit 3 at right.

analysis of the reactor vessel and submit it to the
NRC for review. A bulletin has been issued by the
Office of Inspection and Enforcement to assure that
all plants take the necessary actions to prevent such
an occurrence.

Several other salient operational events are dis-
cussed in Chapter 5, as are all events defined as
“Abnormal Occurrences’” and reported quarterly to
the Congress, from the last quarter of fiscal year
1979 through the third quarter of fiscal year 1980.

OTHER MAJOR PROGRAMS

Inspection and Enforcement Activities

Substantial development and significant change
were introduced into the NRC inspection and
enforcement program during fiscal year 1980.
Resident inspectors were deployed at all sites with

_power reactors in operation or in preoperational test-

ing, as well as at 18 sites with reactor facilities under
construction. As of September 30, 1980, there were

11
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136 resident inspectors at 76 different sites, The
inspection activity at operating reactor sites and at
plants under construction was improved and intensi-
fied. Special team appraisals of health physics pro-
grams were conducted at the orerating plants

A significant portion of the inspection effort at
operating power reactors was directed toward verifi-
cation of licensees’ implementation and completion
of actions specified in the TMI Action Plan. License
applicants and those receiving licenses during the
report period were especially affected, as routine
inspections were augmented by inspections to verify
compliance with requirements delineated in the TMI
Action Plan. The plan has also brought about
changes in the construction inspection program, with
special attention to such matters as quality assurance,
on-site design, and review of “‘as-built’ structures
and systems.

The imposition of 49 civil penalties on licensees
during the report period totaled about $1.4 million.
In other enforcement actions, the NRC issued 26
““cease and desist” or similar orders, and approxi-
mately 100 bulletins and other notices alerting licen-
sees to safety-related matters. More than 5,400 licen-
see inspections and 125 investigations were con-
ducted during the period.

By legislation enacted in June 1980, the limit on
an NRC fine for a single violation was raised from
$5.000 to as much as $100,000 per day with no ceil-
ing on the total fine for any 30-day period. The
Commission included the NRC’'s plans for imple-
menting its increased civil penalty authority in its
Proposed General Statement of Policy and Procedure
for Enforcement Actions, published for public com-
ment in October 1980. Comments received will be
considered in refining the policy in rulemaking dur-
ing 1981, The policy is in interim effect, and
emphasizes the use of stronger enforcement meas-
urcs to assure that, in the long term, noncompliance
is more expensive to licensees than compliance.
Emphasis is also placed on prohibiting operations by
licensees who cannot achieve and maintain adequate
levels of protection for the public and their workers.

Research

The new priorities brought about by the TMI
accident had a far-reaching impact on NRC’s safety
research programs in 1980 and plans for the future
(See Chapter 13.) The Loss-of-Fluid Test (LOFT)
and Semiscale facilities in Idaho, for example, previ-
ously had been used almost exclusively to study
phenomena associated with large-break accidents
involving sudden losses of reactor coolant. By mid-
1980, both programs had been largely reoriented to
the conduct of small-break experiments to increase

knowledge on solving problems such as those that
occurred at TMI. In the coming year, the unique
features of LOFT will be used for realistic studies of
advanced control room concepts and man/machine
interactions. under the stressful conditions of actual
loss-of-coolant accidents. A task force study of LOFT
will be submitted to the Commission early in 1981 to
assist in deciding on the future plans for this facility.

Other research activities were redirected, as well.
Some placed greater concentration on severe accident
phenomena in the context of health and socio-
economic effects. Others involved transient simula-
tions of the late phases of loss-of-coolant accidents,
again reflecting the lessons of TMI. Overall, NRC’s
water reactor safety research program in 1980
underwent a distinct shift from the theoretical or
generic emphasis of previous years to the examina-
tion of pragmaltic safety questions that had arisen
from more recent operating experience.

The other major change in research activity in
1980 was a new emphasis given to probabilistic risk
assessment as a potential tool for use in licensing
decisions. The research staff section previously han-
dling this activity was enlarged, given division status,
and set to evaluating a variety of accident sequences
with the goal of developing improved reliability
models for operating reactors. The first phase of the
evaluation, involving study of the Crystal River
plant, was nearly complete by the end of the year.

During 1980 the research staff drafted a long-range
research plan and circulated the draft to other pro-
gram offices for comment. In 1981 the final version
of the plan is to be submitted to the Commission for
its approval.

Waste Management

In February of 1980, President Carter announced a
comprehensive radioactive wastec management pro-
gram based on recommendations of the Interagency
Review Group on Radioactive Waste Management,

“of which the NRC had been a non-voting member.

Included in the President’s program was a proposal
for legislation to extend NRC licensing authority
over all DOE transuranic waste disposal facilities and
any new DOE sites for commercial low-level waste
disposal. Legislation was enacted in December 1980
which assigned responsibility to provide disposal
capacity for low-level commercial wastes generated
within the boundaries of a State to that State. Such
wastes may, under the Low-level Radioactive Waste
Policy Act—and pursuant to conditions provided
under the Atomic Energy Act—be disposed of within
a State, somewhere in the region under multi-State
compacts. Such compacts must be approved by
Congress and reviewed every five years,



The regulations for high-level waste repositories
(10 CFR Part 60) were considered by the Commis-
sion during the report period, and the licensing pro-
cedures were published as a proposed rule in
December 1979. Draft technical criteria for the regu-
lation of geological disposal were prepared by the
staff and were published in an advance notice of pro-
posed rulemaking in May 1980. The final rule on
procedures is scheduled for issuance in early 1980,

Staff activity related to the NRC Waste Confidence
rulemaking continued during the fiscal year. In this
proceeding, the Commission seeks to generically
assess the current degree of assurance that radioac-
tive wastes can be safely disposed of, and to deter-
mine whether radioactive wastes can be safely stored
on-site past the expiration of existing facility licenses
until off-site disposal or storage is available. (See
Chapter 15, “*Commission Decisions.””)

In October 1980, the NRC released the Final Gen-
eric Environmental Impact Statement (GEIS) on
Uranium Milling, along with regulations on mill tail-
ings. These regulations are presently being chal-
lenged in court (see Chapter 15, ““Judicial Review’’).

(See Chapter 8 for discussion of all aspects of
waste management activity during the report period.)

Materials and Transportation

Growth within the NRC’s fuel cycle program is
centered in byproduct material (radioisotopes) licens-
ing, which comprises the bulk of the annual process-
ing of some 5,000 to 6,000 applications for new
licenses, license amendments and license renewals
involving materials. These represent primarily medi-
cal, industrial and academic users.

Fuel cycle actions in 1980 include completion of a
program of measuring radon releases from uranium
mining and milling operations and development of
new radon estimates for the environmental impact
fuel cycle rule (Table S-3 of 10 CFR Part 51), the
conduct of 183 transportation package design certifi
cation reviews, approval of about 350 quality
assurance programs for radioactive material transpor-
tation activities, and continuation of the review of
terminated licenses issued by the former Atomic
Energy Commission to identify possible contam-
inated sites.

In November, the NRC issued a rule (10 CFR
Part 72), effective in December, setting forth licens-
ing requirements for storage of spent fuel in
independent installations. The staff is reevaluating,
in light of the new regulation, an application for the
renewal of General Electric Company’s license to
receive spent fuel for storage at its Morris (Illinois)
Operation. This proposal is being contested by the
State and other intervenors.

The NRC continued an accelerated inspection
schedule at all three existing commercial low-level
waste burial sites in Washington, Nevada, and South
Carolina to assist in examining shipments for compli-
ance with all applicable regulations.

In October, the NRC made available to State
governors a report showing approved routes through
33 States for the shipment of spent reactor fuel. In
December, the Commission published proposed reg-
ulation revisions that would require licensees to
notify governors in advance of shipment of spent
fuel or potentially hazardous nuclear wastes, in
response to a requirement in Section 301 of P.L. 96-
295. A draft assessment of environmental impacts
resulting from transportation of radioactive material
through urban areas was published in 1980, and a
draft generic environmental impact statement is
being prepared.

In view of the number of incidents where person-
nel have been accidentally exposed to radiations
from radiography sources, the staff plans to issue in
mid-1981 a report on significant radiography
incidents.

NRC studies to develop an information base on
the technology, safety, and costs of decommissioning
various nuclear facilities in advance of rulemaking
have been largely completed. A draft generic
environmental impact statement on decommissioning
will be published early in 1981, to be followed by a
policy statement in mid-1981 and subsequent pro-
posed amendments to the appropriate rules.

Domestic Safeguards

A number of developments in the area of domestic
safeguards during fiscal year 1980 include the follow-
ing:

The new Safeguards Upgrade Rule—strengthening
physical security requirements to protect against a
larger, more sophisticated threat at any facilities pos-
sessing, using, or transporting five formula kilograms
of SSNM —became effective in March 1980 and is
expected to be implemented during 1981 and 1982.
(See Chapter 7.)

During the report period the NRC transmitted to
the Congress the final three reports documenting
results of the staff’'s 18-month program of
comprehensive evaluations of safeguards at licensed
facilities which possessed formula quantities of
SSNM during fiscal year 1980. All required per-
manent improvements were completed in that
period.

Several important changes in requirements for the
protection of licensed spent fuel shipments became
effective in July 1980, including: (1) the transit of
heavily populated areas is no longer embargoed; (2)
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NRC resident inspector assists metallurgical consultant in
performing a microscopic examination of the grain structure of
heat-treated steel piping at main steam line penetration in reac-
tor containment building of Washington Nuclear Project No. 2.

if a shipment passes through or near a heavily popu-
lated area, additional protective measures are
required; (3) about 60 cities have been added to the
list of heavily populated urbanized areas; and (4)
vessels in port, either unloading spent fuel or passing
through, are required to be protected by armed
guards.

International Activities

/

The NRC’s activities in the international sphere
continue to expand. (See Chapter 11.) Arrangements
for exchange of nuclear safety information were con-
cluded with Finland and the Philippines, bringing to
19 the total of such bilateral compacts at the end of
1980. Negotiations with six other countries are
underway. Expansion of these agreements and other
efforts will help ensure the inclusion of radiological
incident information from other nations in the
NRC’s information bank, thereby supporting the
evaluation of operational experience to further
safety.

During fiscal year 1980, the NRC issued 462
nuclear export licenses, of which 89 were for major
exports, and 127 amendments to existing licenses.
The NRC consulted with Executive Branch agencies
on seven Agreements for Cooperation with other
countries, a nuclear technology export, nine requests
to transfer U.S.-supplied nuclear fuel for reprocess-

ing, and about 100 exports of nuclear-related com-
modities licensed by the Department of Commerce.

In the export licensing area, the Commission con-
fronted controversial and difficult issues in 1980,
particularly with respect to applications for reload
nuclear fuel for India’s Tarapur reactors and for
replacement component hardware for these facilities.
The Commission was of the unanimous view that the
license applications did not satisfy the applicable cri-
teria set forth in the Atomic Energy Act and, in
May, referred the applications to the President as
provided by the Act. Subsequently, President Carter
determined that ‘‘*withholding the exports...would
be seriously prejudicial to the achievement of United
States non-proliferation objectives and would other-
wise jeopardize the common defense and secu-
rity...”” After issuance of Executive Order 11218 in
June, authorizing the exports, the matter was subject
to a 60-day Congressional review period as provided
by law. A resolution disapproving the two proposed
fuel exports passed the House, but was narrowly
rejected by the Senate. The fuel under one license
was shipped in October; the second shipment will
await further consideration by the Executive Branch
and consultation with the Congress. The component
exports have also been approved.

The Commission continues to be concerned over
the adequacy of International Atomic Energy Agency
(IAEA) safeguards applied to nuclear exports and
NRC’s need for more detailed information on safe-
guards implementation abroad. The NRC has con-
tinued efforts with the Executive Branch to assist the
IAEA in strengthening international safeguards.
Regarding the voluntary U.S. offer to permit applica-
tion of IAEA safeguards to U.S. civil nuclear facili-
ties, the NRC published implementing regulations in
July following the Senate’s unanimous vote of its
advice and consent to ratification of the U.S./IAEA
agreement as a treaty. the agreement entered into
force on December 9, and the implementing regula-
tions became effective on December 24. During
1981, NRC staff will work with affected licensees,
the Executive Branch, and the IAEA in developing
facility-specific safeguards agreements for those facil-
ities selected by the IAEA for inspection, and in ini-
tiating the reports required under the U.S./IAEA
Safeguards Agreement.

With respect to NRC’s consultative role on nuclear
export matters under the purview of the Executive
Branch, as provided by law, the Commission contin-
ues to believe that retransfer requests involving
reprocessing are difficult to assess in the absence of a
coherent overall policy.



Aftermath of the
Accident at Three
Mile Island

The second chapter of the 1979 NRC Annual
Report (pp. 11-62) gave a detailed account of the
events of March 28, 1979, and the period immedi-
ately thereafter at the Three Mile Island Nuclear Sta-
tion in Pennsylvania. That treatment covered major
phases of the accident and responses to it on the part
of the NRC, the Administration, the Congress and
others, up through the issuance of the report of the
President’s Commission on the Accident at Three
Mile Island (Kemeny Commission) on October 30,
1979, and concluding with the President’s response
to the recommendations of that report, issued on
December 7, 1979.

The present chapter attempts to update the specific
situation at Three Mile Island through the current
report period (ended September 30, 1980) and also
to take cognizance of generic aspects of the TMI
aftermath, as reflected in the findings and recom-
mendations of reports issued since the President’s
Commission finished its work, and in policies and
requirements developed by NRC in the wake of
TMI. The aggregate of tasks which correspond to
recommendations of the various TMI investigators
and which the NRC has committed itself to under-
take is designated the TMI Action Plan. This plan
comprises over 150 separate tasks in a number of
broad categories and embraces a time frame extend-
ing more than five years into the future. Some por-
tions of the plan are touched upon in this chapter,
but a fuller discussion of its implications for NRC
licensing activities in general will be found in
Chapter 4. A tabulation of each of the tasks in the
plan can be found in Appendix 7,

The chapter is made up of two sections and
discusses the following subject areas: the events and
actions that have taken place at the TMI-2 facility
from the time of the last annual report to the end of
fiscal year 1980, with an assessment of the environ-
mental and socioeconomic impact of the TMI

accident after 18 months; a discussion of the findings
and recommendations contained in certain TMI
investigative reports issued during the current report
period, dealing with causes, effects and lessons, and
also actions associated with decontamination and
cleanup at TMI-2.

STATUS OF THE TMI-2 FACILITY

On the afternoon of April 27, 1979, the reactor
coolant pump which had been providing the flow
through the core of the TMI-2 reactor and bearing
away the decay heat for removal through a steam
generator was intentionally shut down and natural
circulation cooling was achieved. The reactor was
thus brought to a stable condition which could be
sustained without dependence on the functioning of
electrically activated equipment.

Decontamination of Water— EPICOR 11

After the accident, about 450,000 gallons of con-
taminated water with intermediate levels of radioac-
tivity (i.e., concentrations between one and 100
microcuries-per-milliliter) were held in various tanks
and sumps in the auxiliary and fuel-handling build-
ings at TMI-2. In addition, contaminated water from
system leakage, flushing and draining was accumulat-
ing at the rate of about 400 gallons-per-day, To
decontaminate this water, the licensee for TMI pro-
posed to install a three-stage demineralization system
called EPICOR-I1, which uses resins to adsorb
radioactivity. Following the NRC Memorandum and
Order of October 16, 1979, which directed that the
EPICOR-II system be used, the licensee began proc-
essing the contaminated water at an average rate of
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10 gallons-per-minute. As of August 1980, about
500,000 gallons of water (including some recycling)
had been processed and about 55,000 curies of
radioactivity removed. The processed water contains
concentration levels of less than 0.00001
microcuries-per-milliliter, except for tritium. The
latter is not affected by the processing and remains at
a concentration of about 0.2 microcuries-per-
milliliter.

The decontaminated water is being held in storage
tanks at the site. The spent resins are dewatered and
stored in steel liners, which are placed in massive
concrete structures with concrete walls four feet
thick and 15-ton concrete caps over each cell. The
structures provide environmental protection and
radiation shielding which allows personnel to work
alongside and on top of the cells. (See the 1979 NRC
Annual Report, pp. 22-24)) Alternatives for the final
disposition of the processed water and of the liners
were being evaluated at the close of the report
period. The more highly contaminated water in the
reactor containment building had not yet been proc-
essed at that time.

Storage area at Three Mile Island for ‘‘spent’ ion-exchange
resin liners containing radioactive material removed from the
contaminated water in the auxiliary building tanks at the TMI-2
site. One modular storage structure is shown at left center of
photo, while construction of a new facility next to it is under-

Decontamination of Atmosphere

Before workers could begin the job of cleaning up
the containment building, maintaining instruments
and equipment, and eventually removing the dam-
aged fuel from the reactor core, the radioactive gas
krypton-85 which had been released into the reactor
building during the accident had to be removed.
Although the gas was only thinly diffused throughout
the building atmosphere (in a concentration of about
one microcurie-per-milliliter), it nevertheless posed a
danger to personnel who would have to work in the
building for prolonged periods. In February 1980,
two incidents occurred involving small inadvertent
releases of krypton-85: one was associated with the
leak of up to 1,000 gallons of primary coolant from
the makeup system to the TMI-2 auxiliary building
on February 11, and the other on the following day,
when a small leak went undetected for about 17
hours. These releases represented a psychological
health hazard calling for timely decontamination of
the plant.

In March 1980, the NRC staff issued for public
comment a draft environmental assessment of a

way. The facilities have 4-foot thick concrete walls and hold
concrete-shielded, galvanized corrugated steel cylinders in which
the spent resin liners are placed. Shipment of liners from the
site will depend on approval of a disposal facility and availabil-
ity of shipping casks.



number of alternatives for the decontamination of
the reactor building atmosphere. Approximately 800
responses were received from various Federal, State
and local agencies and officials, as well as from non-
governmental organizations and private individuals.
Following appropriate revisions, responding to the
comments received, and additional reviews and anal-
yses by NRC staff, the ‘‘Final Environmental
Assessment for Decontamination of the Three Mile
Island Unit 2 Reactor Building Atmosphere™
(NUREG-0662) was issued in May 1980. The state-
ment discussed several alternatives and the potential
environmental impacts associated with each.

Having reviewed the staff assessment and recom-
mendations, together with the comments of the pub-
lic, the Governor of Pennsylvania, and many others,
the Commission issued a Memorandum and Order
which authorized the licensee to clean the reactor
building atmosphere by means of a controlled purge
or release of contaminated air through filter systems.
On the same day, the Commission issued a modifica-
tion of the TMI operating license setting off-site dose
limits for the purge.

The purging operation was carried out under
detailed procedures approved by the NRC staff; it
began on June 28, 1980, and by July 11 was essen-
tially complete. Measurements showed that about
43,000 curies of krypton-85 was released during this
period. Samples from the release flow were analyzed
to ascertain the presence of radionuclides other than
krypton, and the amounts were determined to be
insignificant. During the entire operation, members
of the NRC staff were on-site to monitor the
licensee’s activities. In addition, off-site radiation
monitoring programs were conducted by the licen-
see, the NRC, the Environmental Protection
Agency, the Department of Environmental
Resources of the Commonwealth of Pennsylvania,
and also by private individuals— through the Com-
munity Radiation Monitoring Program set up by the
Department of Energy and the Commonwealth of
Pennsylvania. The maximum cumulative radiation
dose and the maximum dose rate measured at off-
site locations were a fraction of the limits allowed
under NRC regulations.

Reactor Building Entry

Personnel entry into the reactor building at TMI-2
was an important first step toward acquiring technical
data by which to assess radiation levels and equip-
ment damage and plan for decontamination and
defueling. On July 23, 1980, after completion of the
purging of krypton-85, two engineers in the employ
of the licensee entered the reactor building through
an airlock, They were wearing protective clothing and
carried self-supply air-breathing apparatus. The ini-

tial entry lasted for 20 minutes; the engineers took
29 photos and six radiation swipes, and made a gen-
eral survey of the area for beta and gamma radiation,
A second entry was made on August 15, 1980, by
four workers; two of them stayed for 20 minutes and
the others for 40 minutes. Al were physically
exhausted by working at temperatures of 85° to 90°F
inside the building while wearing several layers of
protective clothing and full-face respirators. The
team managed to energize the bulding’s lights. They
observed that the sump water was murky with float-
ing debris, and that electric wiring had become so
brittle it crumbled when touched. A standard black
telephone had partially melted. A 55-gallon drum
with the top cover still attached was crushed.
Numerous rusted surfaces were observed, but the
reactor head appeared to be in good condition.

Programmatic Environmental Impact
Statement

Responding to a directive of the Commission
issued on November 21, 1979, the NRC staff
prepared a draft programmatic environmental impact
statement dealing with the decontamination and
disposal of radioactive waste resulting from the TMI
accident. The statement (NUREG-0683) was
released for public comment on August 14, 1980. It
discussed four fundamental activities necessary to the
cleanup: treatment of radioactive liquids; decontami-
nation of the building and equipment; removal of
fuel and decontamination of the coolant system: and
packaging, handling, storing and transporting nuclear
waste. The statement addresses the principal
environmental impacts that can be expected to occur
as a consequence of cleanup activities, including
occupational and off-site radiation doses and resul-
tant health effects, socioeconomic effects, and the
effects of psychological stress (see *‘Special Reports
on TMI,™ below). Off-site doses of radiation from
normal cleanup operations were considered, together
with those from postulated accidents. The NRC staff
concluded that methods exist or can be adapted to
perform the cleanup operations at TMI with minimal
releases of radioactivity to the environment. It was
anticipated that the Final Programmatic Environmen-
tal Impact Statement—incorporating comments from
other agencies of government and from the public as
well as responses to those comments by the NRC
staff—-would be ready for issuance by early 1981, fol-
lowing an extensive comment period.

Advisory Panel on TMI Cleanup

While the draft environmental statement on the
TMI cleanup was out for comment, the NRC
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announced the creation of a 12-member advisory
panel to consult with the Commission and give
advice on major stages of the cleanup. The panel
was headed by the Chairman of the Dauphin County
(Pa.) Commissioners, and includes other officials

from State and local government, scientists and
citizens from the area. NRC Chairman John F.
Ahearne, in making the announcement, noted that
“the NRC Special Task Force on the Three Mile
Island Cleanup recommended that the Commission
develop a formal means to obtain input and views
from the residents of the Three Mile Island area on
the cleanup plans. Subsequently . . . provision was
made for the establishment of a Three Mile Island

A milestone in the post-accident
cleanup at TMI-2 was reached on July
23, 1980, with the first entry into the
reactor building since the accident on
March 28, 1979. The licensee’s person-
nel are shown in protective clothing
with communications and radiation
detection equipment as they prepare to
enter the inner door of the personnel
access hatch.

Advisory Panel . . .. We believe this group can pro-
vide the Commission with valuable counsel on the
actions to be proposed and taken by the NRC regard-
ing cleanup of Three Mile Island Unit 2.”

NRC Policy Statement on
State Requirements at TMI

On September 23, 1980, the TMI licensee sought a
temporary stay of a cease and desist order of the
Pennsylvania Public Utility Commission under which
the licensee was ordered not to use revenues for
cleanup and restoration at TMI-2 which were not



provided by insurance. The licensee took the posi-
tion that it could not comply with the State
Commission’s order without violating Federal law
requiring it to comply with directives of the NRC.
The NRC'’s policy statement declared: ““This Com-
mission strongly emphasizes that all the health,
safety and environmental requirements applicable to
TMI 2 must be fully complied with by the TMI
licensee. In the event of any such conflict [between
an order of the State’s Public Utility Commission
and an NRC requirement]. NRC requirements
must supersede State agency requirements that result
in a lesser degree of protection to the public. In
short, the Commission will not excuse [the TMI
licensee] from compliance with any order, regulation
or other requirements by the Commission’ which
serves the purpose of protecting public health and
safety or the environment.

Six TMI Workers Incur
Radiation Overexposure

During the very early phases of post-accident
activities at TMI, an accidental overexposure to radi-
ation affecting six individuals took place. On August
29, 1979, the six men entered a room in the TMI-2
fuel-handling building to inspect and tighten leaking
valves preparatory to decontamination of the area.
Reactor coolant water, highly contaminated from the
March 28 accident, was leaking from the valves. The
radiation survey instrument used by the workers
showed a gamma dose rate in the room of 10-15
rem-per-hour in general and, in one small zone, of
25 rem-per-hour. It was decided that the time limit
on the presence of each worker in the radiation area
was four minutes. What the survey instrument
failed to disclose was the beta radiation rates in the
room, which were running as high as 2500 rem-per-
hour.

It was later ascertained that the workers had
received doses in excess of regulatory limits from the
beta radiation. The doses were as high as 166 rem to
the whole body, in one instance, and 161 rem in
another. No indication of medically significant effects
in the personnel was identified by medical examina-
tion. The causes of the accident were determined to
be inadequate instrumentation for radiation detection
and a failure to require adequately protective clothing
for the workers. Corrective action was taken under
NRC direction.

SPECIAL REPORTS
ON THREE MILE ISLAND

The 1979 NRC Annual Report carried detailed
treatment of the major investigations into the TMI-2

accident available during 1979 (see Chapter 2 of that
report). Following are discussions of the findings and
recommendations coming out of continuing research
into the causes and consequences of the accident,
from the final reports of major investigative bodies
issued in 1980, and from an inquiry into financial
problems related to the TMI cleanup.

Psychological Stress Resulting from
The Three Mile Island Accident

One of the significant findings of NRC research
into TMI-2 was the lingering psychological stress
which the accident imposed. Recognizing that
psychological and emotional distress would probably
be present in the community during the long period
of decontamination and cleanup, the NRC staff, in
collaboration with consulting psychologists, de-
veloped a program to delineate the nature and level
of such stress. The first product of this collaboration
was a discussion of stress in the final environmental
assessment for decontamination of the TMI reactor
building atmosphere, published in May 1980 for pub-
lic comment. In that document, the staff concluded
that atmospheric purging of krypton-85 from the
TMI containment would result in less psychological
impact than alternative decontamination procedures.
The staff acknowledged, however, that this recom-
mendation would be unpopular with a segment of
the local community. Preliminary observation by the
consultants during the venting operation indicated
that the more expeditiously the purging operation
was conducted, the lower the stress induced by the
activity would be.

The complete process of decontamination was
addressed in the draft programmatic environmental
impact statement on decontamination of TMI, pub-
lished in August 1980. The conclusion set forth in
that issuance was that, although low levels of stress
would persist during the cleanup period, no long-
term psychological effects on the majority of the
community should be expected. Moreover, the gen-
eral level of stress associated with decontamination
subsequent to the purging of the containment atmos-
phere would be well below that already experienced
by residents during the accident.

Socioeconomic Impacts of the TMI
Accident

As part of its documentation of post-accident
effects at TMI, the NRC developed a research pro-
gram on the socioeconomic impact on the area. The
first element of this program took the form of a tele-
phone survey covering 1,500 households within 55
miles of TMI and seeking information on the activi-
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ties of household members during and after the
accident, their attitudes toward TMI and nuclear
power in general, their demographic characteristics,
and both the short-term and continuing
socioeconomic effects of the accident. This survey
constitutes the broadest and most detailed of the
studies undertaken in the wake of the TMI accident,
as of the end of fiscal year 1980. The survey results
were published in October 1979 in a preliminary
report, ““Three Mile Island Telephone Survey”
(NUREG/CR-1093).

The survey results disclosed that the impact of the
TMI accident affected large numbers of people, both
socially and economically, and that some effects con-
tinued long after the accident. The magnitude of
public anxiety during the period of the accident can
be gauged by the fact that 144,000 persons living
within 15 miles of the plant temporarily left their
homes, some of them for as long as two months.
Those who relocated travelled an average distance of
100 miles, to a total of 21 States. These evacuees
stayed mainly with friends and relatives. The
economic cost of the accident for evacuated and
non-evacuated households was estimated to be $18
million—including evacuation costs, lost pay and
other income losses, and other expenses. The emo-
tional stress (see discussion above, under ‘‘Psycho-
logical Stress’") was such as to disrupt the social rou-
tines of residents and to cause a large number of
them to consider moving out of the area.

To study the short-run impact of the accident on
the real estate market, the NRC contracted with the
Institute for Research on Land and Water Resources
at the Pennsylvania State Unijversity in April 1980.
The specific objective of the contracted study is the
isolation—through the use of statistical and non-
statistical techniques—of the accident’s impact on
real estate prices, number of sales, delay in sales,
and changes in mortgaging policies. Research design
incorporating a sample of all single family houses and
lot sales from 1975 through 1979, for an area within
25 miles of TMI and for three control areas, has
been prepared. The researchers also expected to
interview a number of mortgage lenders, realtors,
and developers. Results of the study were expected
in late 1980.

A second report, expanding upon the telephone
survey, was prepared with the cooperation of the
Governor of Pennsylvania’s Office of Policy and
Planning and published in January 1980. [t is entitled
“The Social and Economic Effects of the Accident at
Three  Mile Island:  Findings to  Date”
(NUREG/CR-1215). The report deals with impacts
of the accident on the regional economy, the busi-
ness community, local government agencies,
churches, schools, hospitals, prisons, and homes for
the elderly. It also appraises the impacts on agricul-
ture and tourism, both economic sectors adversely

affected in the short run by the accident, Finally, the
report estimates the long-term effects of the accident
on persons, business firms, the value of real estate,
and political institutions.

Impact of Three Mile Island on Biota

A number of residents near the TMI power plant
maintained that there was a causal connection
between the operation of the facility—and the
accident there—and problems in the region with the
health of animals and plants. The NRC staff investi-
gated the claims, with participation by a veterinarian
from the Environmental Protection Agency, a
radiobiologist from the Argonne National Labora-
tory, and a veterinarian from the Pennsylvania
Department of Agriculture. Their findings, published
as an NRC technical report (NUREG-0738), indi-
cated that, while some local residents were in fact
having problems with animals and plants, no causal
connection could be established between events at
TMI and those problems.

With respect to recreational fishing on the
Susquehanna River near TMI, comparisons were
drawn up between the period after the accident and
the period of 1974-1978. The monthly levels of fish-
ing activity were found to be about average during
1979, but harvests, and indices of harvest success,
were at record low levels for five months following
the accident, though they improved with time until
normal levels were attained again in the sixth month.
The depressed harvests did not result from degraded
water quality or other ecological or radiological
causes attributable to the accident, but rather from
the fact that many local anglers did not retain their
catch, or retained less than normal, because of their
concern about the quality of the fish after the
accident. The gradual recovery of retained fish har-
vests followed the same general pattern as the
decreasing perception of threat and concern with
radioactive emissions among the local populace.

Groundwater Monitoring at TMI

Because of the potential for leaking of radioactive
water from TMI into the groundwater and subse-
quently into the Susquehanna River, the NRC staff
requested that the TMI licensee install a series of
monitoring wells around the auxiliary and reactor
buildings. The wells were completed and monitoring
begun in early 1980. Initial tests showed tritium lev-
els below the maximum permissible concentrations,
but several readings were higher than normally
occurring background levels. The latter fact caused
some concern, because if a leak from the reactor



Metropolitan Edison personnel are shown carrying out a radi-
ation mapping program inside the containment building of
TMI-2. The levels of radiation are recorded on a building floor

plan. This necessary step preparatory to developing a
comprehensive plan for decontamination began in the summer of
1980,
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building had occurred, the first radionuclide to be
detected in the groundwater would most likely be tri-
tium.

The NRC staff then requested a program of moni-
toring, sampling, analysis, and testing to determine
the actual cause of the high tritium readings. After
several months of testing, no significant increases
were observed, and it was decided that the likeliest
cause of the concentration first detected was a leak
from the borated water storage tank, and not from
the reactor building.

The program has been continued and expanded to
provide a close monitor of groundwater quality on
the island and to identify any further contamination
of the groundwater at the TMI site.

NRC Special Inquiry Group

Within weeks of the accident at Three Mile Island,
the Nuclear Regulatory Commission decided to
establish a Special Inquiry Group to carry out, under
independent directorship, a thorough analysis of the
causes and assessment of the implications of the
accident. Although the work of the group was not
intended to be a duplication of the efforts of the
President’s Commission (see Chapter 2 of the /979
NRC Annual Report) or any other investigative body,
there was a good deal of overlap between its cover-
age and that of the President’s Commission, includ-
ing a number of similar or identical recommenda-
tions in the final reports of both.

In mid-June of 1979, the Commission contracted
with the law firm of Rogovin, Stern, and Huge to
have the firm assume directorship of the group and
responsibility for its work. Most of the people even-
tually assembled to assist in the inquiry were drawn
from the NRC professional staff, carefully screened
to avoid any conflict of interest. A number of tech-
nical consultants in the areas of accident investiga-
tion and safety management were also engaged to
assist in the inquiry. as were some lawyers with
investigative experience. Also contributing to the
study —mainly by providing specialized technical
expertise—~were some of the -national laboratories of
the Department of Lnergy, the National Academy of
Public Administration (in the area of emeorgency
response), and a private firm experienced in human
factors engineering.

In the course of the inguiry, the group took about
270 formal depositions under oath, includiag those
of the five NRC commissioners, dozcns of other
NRC officials, the management of the cormpany
licensed to operate the TMI facility und of the com-
pany which made the reactor. control voom person-
nel from TMI, and persons responsibic for emer-
gency preparedness at the Stte and county levels of
government. Besides these tormal statements. the
group carried out on the order of a thousand inter-

views not under oath. In addition, the group had
access to the transcripts of interviews and depositions
taken by the President’s Commission, other NRC
investigators, and others.

Finally, in an effort 1o optimize the quality of the
finished report and to guard against inadvertent bias
on the part of NRC staff participating in the inquiry
or from any other source, the judgments of 21 out-
side experts were solicited both during the planning
stage and while the report was in final preparation.
These consultants—associated  with  universities,
national laboratories, industry, and public-interest
groups—were selected with a view to eliciting
informed judgment from a broad spectrum of
interests and approaches.

The results of the special inquiry were published in
January 1980 under the title, ““Three Mile Island - A
Report to the Commissioners and to the Public™
(NUREG-CR/1250. Vols. I and ID). A summary of
the principal conclusions and recommendations
offered in that report follows.

Findings and Recommendations. Many of the
conclusions and recommendations of the NRC Spe-
cial Inquiry Group were, as noted, closely congruent
with those of the President’s Commission on the
Accident at Three Mile Island, which were made
public in October of 1979, and with those of other
studies, including those of NRC offices. A major
proposal of both the President’s Commission and the
Special Inquiry Group was that the NRC be replaced
by an executive branch agency headed by a single
administrator. based on the conviction that the TMI
accident had demonstrated that authority was too dif-
fuse in a five-member commission for quick, clear
and effective decision-making in an emergency. The
recommendation  was  not  adopted in  the
Administration’s reorganization plan for the NRC,
though the office of the Chairman was, under that
plan, greatly strengthened with respect to managerial
prerogatives and emergency powers,

A fundamental finding of the group was that the
TMI accident did not expose hardware problems so
much as it revealed management deficiencies both in
the nuclear power industry and the NRC. Of the
latter, the group affirmed that *‘the Commission is
incapable, in its present configuration, of managing a
comprehensive national safety program . . . adequate
to ensure the public health and safety.”” The group
ascribed an “attitude of complacencey™ to both indus-
try and the NRC prior to TMI, but took note of the
fact that the “‘defensc-in-depth’™ concept did in fact
serve to protect the public health and safety during
and after the accident, and that “‘less attention than
is deserved will be given to what ‘went right™ at
TMIL. The group’s technical analyses showed that the
accident “did not result in radioactive release levels
that posed any threat 1o public health, even in the
fong run.”



Among the changes prescribed by the group in
response to lessons learned at TMI were these:

¢ A shift in resources within NRC from the sphere
of reviewing facility design to the monitoring of
actual opcrating reactors, with new emphases on
the evaluation of operating experience and
inspection of operating reactors.

o A strengthening of on-site technical capability
and utility management at reactor sites, with
new emphasis on reactor-operator training,
together with new NRC requirements regarding
the qualifications of supervisors of reactor opera-
tions.

¢ A policy of remote siting for new reactor plants
and clear definition of a minimum evacuation
planning zone for existing plants, with upgraded
emergency planning. Plants that could not meet
the criteria for the minimum zone were to be
closed unless (1) additional safety systems for
mitigation of accidents were installed, or (2) the
President determined that their operation was
vital to national interests.

e Increased use of quantitative risk assessment
methods in the NRC licensing process.

¢ Greater application of human factors engineer-
ing, including better instrumentation display and
overall design of the control room.

e An overhaul of the NRC licensing process,
increased standardization, increased use of rule-
making procedures, and funding for intervenors
in the licensing hearings.

The group also called for renewed efforts to edu-
cate the public concerning the risks and benefits
associated with nuclear power generation, as com-
pared with those deriving from other kinds of power
plants, and with such risks as a continued depen-
dence on foreign oil imports.

Without attempting to decide ‘‘*how safe is safe
enough,” the group concluded that the “‘generation
of nuclear power can never be risk-free. It will inev-
itably present certain risks. " Their report
affirmed that the defense-in-depth concept and other
strengths in the reactor safety system do not detract
from the urgent nced to make changes ‘‘where
important weaknesscs have been revealed.”

Special Senate Investigation Report

The report of the Special Senate Investigation of
the TMI accident—undertaken at the behest of the
Subcommittee on Nuclear Regulation of the Senate
Committee on Environment and Public Works—was
published in July 1980. The investigation focused on
three discrete aspects of the TMI accident:

(1) Events of the first day, especially with
respect to what the utility management and
the NRC officials knew and did not know
about the condition of the reactor core and

the implications of their knowledge or lack of

it for decisions on evacuating the population
or taking other protective action.

(2)  Cleanup activities at thc TMI site, including
safety, legal, financial and social problems
associated with those activities.

(3) Events prior to the initiation of the TMI
accident which may have contributed to the
severity of the outcome of that accident.

Regarding the first arca of inquiry, the investiga-
tion sought to answer the question of whether the
known condition of the plant during the early hours
of the accident warranted a precautionary evacuation
of the surrounding community, and of whether there
was willful concealment of the true situation by plant
operators and managers. Noting that by 8:30 a.m. on
March 28, 1979, some four hours into the accident,
the reactor core had been uncovered for a prolonged
period, the investigators cited the uncertainty of the
operating personnel at the site as a fact which
“should itself be deemecd a plant condition™ suffi-
cient to warrant consideration of a precautionary
evacuation. As to whether the utility offical in charge
of emergency planning and response was also uncer-
tain about the condition of the corc, the investigators
found that factual record unclear. They concluded
that if the official had becen unsure, and had under-
stood his proper role in rccommending protective
actions, he should have advised State officials to con-
sider a precautionary evacuation of the population in
close proximity to the plant. The report concluded
that the utility management was remiss in not clearly
communicating its uncertainty on the morning of the
first day to the NRC and to the State, and, for their
part, the NRC and the State were remiss in not pur-

suing the matter and ascertaining the condition of

the reactor and the plant, including the unccrtainty
about whether the core was covered. Although the
factual record is not clcar, the lesson is, according to
the report: it is that when there is prolonged and
substantial uncertainty about whether a reactor core
is covered or uncovered, the affected State should
consider the need for cvacuation of the population
near the reactor plant.

On the subject of willlul concecalment. the investi-
gators found that the evidence reviewed by them
does not disclose any intentional concealment by the
utility on the first day of the TMI accident. Conflict-
ing statements werc made as 10 whether the utility
offical in charge of emergency operations was made
aware of major evidence of an uncovered and
severely damaged core, but the investigators affirmed
that the weight of the evidence does not support a
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judgment that there was intentional concealment of
such information by the utility. In that respect, the
Senate investigation finding resembled that of the
President’s Commission and the NRC Special
Inquiry Group, with the conclusion that human error
was the principal contributor to the severity of the
accident. The Senate report added the caveat that it
would be “‘inappropriate and unfair’® simply to blame
control room personnel for the accident at TMI-2.
The utility, the reactor vendor, the architect-
engincering firm that built the plant, and the NRC
all share responsibility for the deficiencies that
together constitute the underlying cause of the
accident—in operator training, control room design,
instrumentation and equipment, and in emergency
procedures. The investigators also found insufficient
attention on the part of the industry and the NRC to
the importance of human factors in the designing
and operating of nuclear facilities. Such factors, they
proposed, were so serious that they had conse-
quences equivalent to those that could be brought
about by major mechanical failures or design defects.

Beyond the human factors, the investigation iden-
lified some major weaknesses in the design of the
facility that made it difficult to understand and deal
with the off-normal condition and concluded that
TMI control room personnel did not have the benefit
of guidance based on similar accidents in the past
because neither the reactor vendor nor the NRC had
carried out an effective review of potentially recur-
ring problems.

Because of the many measures taken since the
accident which are responsive to these deficiencies,
and because of continuing policy studies by its inves-
tigative staff, the Subcommittee did not put forward
specific recommendations at the time the report was
made public.

GAQO Report to Congress on TMI

The General Accounting Office issued its report to
the Congress on the TMI-2 accident on September 9,
1980, in a document entitled ““Three Mile Island:
The Most Studied Nuclear Accident in History.”
Some of the principal findings and judgments set
forth in that report are discussed below.

e The ‘‘defense-in-depth’ concept—resulting in
multiple backup systems for safety-related equip-
ment and successive protective barriers to miti-
gate the impact of any accident—caused the
NRC to ignore signs of certain design or operat-
ing weaknesses in nuclear power plants. The
NRC tended to assume that if an important sys-
tem failed and plant operators did not know how
to deal with the situation, the plant would
automatically correct the problem or shut itself
down safely. For the same reason, emergency

planning by State and local government had not
been made mandatory.

o Management direction provided by NRC was
particularly deficient.

s The President’s reorganization plan for NRC,
greatly expanding the role and authority of the
Chairman but leaving the Commissioners
responsible for setting policy, will, if properly
carried out, offer the opportunity for an effective
management structure. The GAO endorses this
reorganization.

o While the NRC has taken or planned action
responsive to most of the recommendations
offered in major investigations of TMI, it has
made little progress in establishing goals and cri-
teria which describe what level of safety is
enough. The GAO endorses the directive of the
Senate Committee on Environment and Public
Works (in the draft authorizing legistation for
NRC for fiscal year 1981) that a safety goal for
nuclear reactor regulation be developed by June
of 1981. Only the NRC knows its own licensing
capabilities and limitations, and it alone will be
responsible for meeting the safety goal, so the
NRC —subject to review by the Congress—
should be responsible for establishing it.

o The NRC appears to have recognized past inade-
quacies and to be taking corrective action.

¢ The NRC seems to have recognized the value of
probabilistic risk assessment and to be moving
in the right direction.

e The GAO endorses action by the President to
set up a special oversight group to follow the
implementation of TMIl-related recommenda-
tions.

Potential Impact of Bankruptcy of TMI
Licensee

In a report to the Commission by the NRC Direc-
tor of Nuclear Reactor Regulation (NRR) in Sep-
tember 1980, the possibility and potential conse-
quences of bankruptcy on the part of the TMI licen-
see were explored at length. The TMI power plant is
owned by the Metropolitan Edison Company (Met
Ed) and Penelec Company in Pennsylvania, and the
Jersey Central Company in New Jersey. Met Ed is
the licensee for TMI and owns 50 percent of the
facility; the other two utilities own 25 percent each.
Shares in the holding company for these utilities,
General Public Utilitlies, Inc. (GPU), are publicly
held.

At the end of the report period, the TMI-2 reactor
was in stable shutdown condition and decontamina-
tion and cleanup operations were under way. The key
phases in decontamination and defueling—which



must be carried out, regardless of economic or other
considerations—are these: (1) reactor core cooling;
(2) decontamination of auxiliary and fuel-handling
buildings; (3) decontamination of the containment
and reactor coolant system; (4) reactor inspection
and defueling; (5) radioactive waste processing; (6)
solid radioactive waste management; (7) construction
of needed support facilities; and (8) installation of
radiological controls. Work in most of these areas
was in progress by September 1980.

The cost of these operations was estimated in fiscal
year 1980 by the TMI owner to range from $690 mil-
lion to $1,150 million. In making its assessment, the
NRC staff has assumed a cost of $900 million. The
plant was insured for $300 million, and it is expected
that this sum will have been expended by the end of
1981. The NRC concern is that the source of the
$600 million balance necessary to carry out the
cleanup of TMI-2 has not been identified by the
licensee. Since the fixed costs of maintaining and
operating the TMI power station are running $150
million per year (including servicing the debt and
preferred stock and depreciation cost), and the plant
is not part of the rate base for any of the three utili-
ties of GPU, bankruptcy of the TMI owners before a
cleanup is accomplished has to be considered a possi-
bility. In September 1980, Med Ed reduced its
overall work force by 20 percent (mainly contract
personnel) after it was denied an emergency rate
increase, resulting in a tightening of credit from the
banking consortium providing short term credit to
the utility. It was estimated that this action could
extend the recovery period for Unit 2 into 1986.

The NRR report noted that experts on the subject
do not regard bankruptcy as a desirable solution for a
company in GPU’s situation. The problems which
have led to finacial distress, the need to buy power
from outside and the costs of cleaning up TMI-2, are
going to continue, and there is no way to predict
how much of the licensee’s funds would go to credi-
tors and how much to cleanup activities. The consul-
tants felt that the events which could precipitate
bankruptcy for the TMI owners are within the con-
trol of three forces: State public utility commissions
in Pennsylvania and New Jersey, the consortium of
banks providing credit to the owners, and the NRC.

If the State public utility commissions provide rate
increases adequate to cover cleanup, the banks con-
tinue to extend short-term credit, and the NRC
licenses the restart of TMI-1, then bankruptcy could
be avoided. Alternatively, the Federal government
can extend financial assistance in the form of loan
guarantees or grants, or can establish a system for
assessing other utilities or the nuclear industry the
costs of cleaning up TMI-2. That action could also
enable the TMI owners to avoid bankruptcy.

Should a default take place, however, action would
have to be taken to protect the public health and
safety and maintain TMI-2 in a safe condition while
completing decontamination.

Two possible approaches to dealing with licensec
default were considered by the staff: (1) a Federal
agency would engage a contractor—possibly the TMI
owners, or a Federal or State agency—to do the
work; or (2) a Federal agency would, by whatever
means, take over the plant and complete the cleanup
itself. The first approach is feasible, but only with
substantial funding by Congress. With regard to the
second approach, it is doubtful that any Federal
agency has either the personnel to take over the
cleanup operation or the funding—although it might,
with sufficient Congressional authorization and fund-

ing, hire the needed personnel. In addition, the staff

concluded that, except in a situation of extreme
importance for the health and safety of the public,
direct NRC involvement in and
cleanup activities are not clearly authorized under
existing law (and are without precedent in the exer-
cise of regulatory functions). The NRC does have
statutory authority to revoke licenses, take posscs-
sion of special nuclear material, and operate a facil-
ity, and it has the final say as to who may assume
the responsibility of a license.

Finally, the chief recommendation of the staff’ was
that the NRC encourage the Executive Branch to ini-
tiate discussions among State and Federal agencics
and representatives of the financial community with
regard to the financial ability of the licensee to con-
tinue cleanup. Such discussions would help disclose
common goals in the public interest and help define
what each party involved is trying to accomplish and
is willing to accept.

assumption of
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Emergency
Preparedness

Protection of the health and safety of the public
requires emergency preparedness both on and off the
sites of nuclear plants as well as proper siting and
engineered design features of the plants themselves.
Results of the accident at TMI made it clear that the
protection provided by siting and engineered safety
design features must be bolstered by the ability to
take protective measures during the course of an
accident. The accident also clearly demonstrated that
on-site conditions and actions, even if they do not
cause significant off-site radiological consequences,
can affect the way the various State and local entities
react to protect the public from any dangers associ-
ated with the accident.

In June 1979, the NRC began a formal recon-
sideration and revision of the role of emergency
preparedness in areas around nuclear power facilities.
This chapter briefly describes the NRC’s accelerated
efforts in the emergency preparedness and response
area during 1979-1980 which, by year-end, were cen-
tralized in one office. A comprehensive report on
the status of emergency response planning and
preparedness around nuclear plants will be sent to
the Congress in early 1981, as directed by Section
109 of Public Law 96-295.

Upgrading Licensee Emergency
Preparedness

An action plan for promptly improving emergency
preparedness at all operating nuclear power plants
and those plants scheduled to apply for an operating
license in the near term wa® implemented in July
1979. The plan identified the elements required for
upgrading licensee emergency preparedness for
accidents, including the integration of emergency
planning and preparedness by responsible agencies
both on-site and off-site. The NRC formed review
teams and developed a schedule of site visits giving

priority to those sites in areas of relatively high pop-
ulation and those scheduled for operating licenses
within the next year. Regional meetings were held in
August 1979 to brief licensees, State and local offi-
cials, and the public on the interim emergency plan-
ning and preparedness acceptance criteria, site visit
schedules, and the schedule of upgraded emergency
plans.

The review team effort concentrated not only on
improving licensee emergency preparedness, but also
on the capability of off-site agencies to take appropri-
ate emergency actions, and improvement of working
relationships and communications among all con-
cerned. Existing emergency plans were reviewed
prior to the site visit, and informal visits with State
and local officials were held by the team leader
before the meeting with the licensees.

Technical meetings were held with the licensee
during each visit to discuss existing emergency plans,
to identify the areas requiring improvement, and to
communicate new upgraded criteria. Local and State
authorities as well as the general public were invited
to attend. Technical meetings were also held between
the NRC reviewers and local and State authorities.

A primary function of the review teams during
each site visit was to meet with the public at a loca-
tion near the nuclear facility to receive comments
and views. The public meetings were generally held
in the evening in order to get maximum attendance
and, in almost all cases, the meetings were well
covered by the local press and television media.

Initial site visits began in September 1979 with a
visii to the Three Mile Island site, and were com--
pleted in July 1980 with a visit to the Summer
Nuclear Power Plant in South Carolina. In all, during
fiscal year 1980, the review teams visited 72 opera-
tional nuclear power units and 6 units scheduled for
operating licenses within about one year. The teams
traveled to 52 geographical locations.
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NRC’s Emergency Preparedness
Organization

Significant changes were made during fiscal year
1980 in organization and responsibilities for radiolog-
ical emergency response planning and preparedness,
both within and outside the NRC. On December 7,
1979, responding to the President’s Commission’s
report on the Three Mile Island Accident, President
Carter assigned the Federal Emergency Management
Agency (FEMA) lead responsibility for assisting
State and local governments in developing emer-
gency response plans in support of nuclear power
plants, a function formerly performed by the NRC.
(See 1979 Annual Report, p. 62.) To help FEMA
implement its program, the NRC detailed the emer-
gency preparedness staff of its Office of State Pro-
grams to FEMA for an extended period during 1980.
While the function of training State and local govern-
ment personnel was included in the transfer of
responsibilities to FEMA, the NRC, by agreement,
continued to fund radiological response training

through fiscal year 1980, involving courses for

several hundred personnel during the year (see
Chapter 10).
Organization changes within the NRC are

described below.

In April 1980, the Office of Nuclear Reactor Regu-
lation (NRR) was reorganized and the responsibility
for managing and directing all NRC actions related to
emergency preparedness was assigned to the newly-
formed Emergency Preparedness Program Office
(EPPO). Two branches were created in EPPO. The
Emergency Preparedness Licensing Branch was given
the responsibility for reviewing and evaluating emer-
gency plans associated with the applications for
nuclear reactor facilities and reviewing the emer-
gency preparedness evaluations of State and local
emergency plans performed by the Federal Emer-
gency Management Agency (FEMA). The Emer-
gency Preparedness Development Branch was given
the responsibility for developing and evaluating pol-
icy recommendations and regulatory requirements
for emergency preparedness, developing emergency
planning and preparedness guidance and technical

Changes in the NRC's emergency preparedness organization
during 1980 included consolidation of major functions and
improvements in the layout of the agency's Operations Center.

Members of the Office of Inspection and Enforcement’s Incident
Response Branch are shown participating in a test of communi-
cations in the Center's executive team room.



publications, and providing technical support for the
EPPO. A total of 29 professionals and staff was
authorized for EPPO in fiscal year 1980.

In November 1980, the emergency preparedness
function was transferred from NRR to the Office of
Inspection and Enforcement and redesignated the
Division of Emergency Preparedness. A third com-
ponent, the Incident Response Branch, was created
to manage the NRC’s incident response operations
and planning efforts.

NRC/FEMA Relationship

During 1980, the NRC and FEMA negotiated two
Memoranda of Understanding (MOU) laying out the
agencies’ roles—one covering emergency plans and
preparedness, and the other on incident response.
The first MOU, which became effective January 14,
1980, superseded some aspects of previous agree-
ments between the NRC and other Federal agencies
whose functions were assigned to FEMA on April 1,
1979. This MOU was signed in final form on
November 4, 1980. Specifically, FEMA’s responsi-
bilities relating to those of the NRC are to:

e Make findings and determinations as to whether
State and local emergency plans are adequate.

e Verify that State and local emergency plans are
capable of being implemented (e.g., adequacy
and maintenance of procedures, training,
resources, staffing levels and qualification, and
equipment).

e Assume responsibility for emergency prepared-
ness training of State and local officials.

e Develop and issue updated interagency assign-
ments that delineate respective agency capabili-
ties and responsibilities and define procedures
for coordination and direction for emergency
planning and response.

The NRC’s responsibilities for
preparedness identified in the MOU are to:

o Assess licensee emergency plans for adequacy.

e Verify that licensee emergency plans are ade-
quately implemented (e.g., adequacy and
maintenance of procedures, training, resources,
staffing levels and qualifications, and equip-
ment).

o Review the FEMA findings and determination
on the adequacy and capability of State and local
plans.

e Make decisions on the overall state of emer-
gency preparedness (i.e., integration of the
licensee’s emergency preparedness as deter-
mined by the NRC and of the State/local
governments as determined by FEMA and

emergency

reviewed by NRC) and issue operating licenses
or initiate the shutdown of operating reactors.

The NRC and FEMA also executed a separate
MOU on incident response activities which became
effective on October 22, 1980. This MOU covers
NRC/FEMA cooperation and responsibilities in
response to emergencies. It defines in some detail
the relationships between the two agencies in
responding to a potential or actual radiological emer-
gency and clarifies the assistance that can be pro-
vided by one agency to the other in carrying out
their respective responsibilities for protection of the
public.

In addition, FEMA has prepared a proposed rule
regarding ‘‘Review and Approval of State Radiologi-
cal Emergency Plans and Preparedness.”” (44 FR
42342, dated June 24, 1980.) According to the pro-
posed rule, FEMA will approve State and local emer-
gency plans and preparedness, and issue findings and
determinations with respect to the adequacy of such
plans and the capabilities of State and local govern-
ments to effectively implement them. These findings
and determinations will be provided to the NRC for
use in its licensing process.

Development of Guidance,
Criteria and Regulations

A substantial body of guidance and criteria has
been developed by the NRC for the use of licensees
as well as State and local agencies in upgrading their
emergency plans and preparedness. This guidance
and criteria, including a new NRC rule on emergency
planning, reflects a number of the recommendations
made in the TMI Lessons Learned Report, the
President’s Commission report, and the NRC Special
Inquiry Group report. The principal documents
issued by the NRC are:

(1)  “Draft Emergency Action Level Guidelines for
Nuclear Power Plants” (NUREG-0610), was
published on September 19, 1979, for
interim use and comment. This document
identified four classes of Emergency Action
Levels, each with examples of initiating con-
ditions: Notification of Unusual Event, Alert,
Site Emergency, and General Emergency.
With this guidance, requirements were estab-
lished for rapid identification and uniform
classification of accidents together with
prompt notification of off-site authorities by
plant operators. This guidance appears in
final form as an appendix to NUREG-0654,
Revision 1.

(2)  “Criteria for Preparation and Evaluation of
Radiological Emergency Response Plans and
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(3)

Preparedness in Support of Nuclear Power
Plants” (NUREG-0654) (FEMA-REP-1),
published in January 1980 for interim use
and comment, compiles previously published
guidance as a joint effort by NRC and
FEMA. It provides common references and
guidance for State and local agencies, licen-
sees, the NRC, FEMA, and other Federal
agencies in developing and improving State
and local government and licensee emer-
gency plans and preparedness. Revision 1 of
NUREG-0654/FEMA-REP-1 was published
in November 1980 as final FEMA and NRC
guidance.

Final Rule on Emergency Planning. In June
1979, the NRC began a formal reconsidera-
tion of the role of emergency planning in
ensuring the continued protection of the pub-
lic health and safety in areas around nuclear
power facilities. On December 19, 1979, the
NRC published in the Federal Register pro-
posed amendments to its regulations for pub-
lic comment. During the comment period, in
January 1980, the NRC conducted four
regional workshops with State and local offi-
cials, utility representatives, and the public
on the proposed amendments. The informa-
tion from these workshops, more than 200
public comment letters, and two petitions for
rulemaking were considered in developing
the final rule. In addition, the Commission
was briefed on June 25, 1980, by three
panels of public commenters, one each
comprised of representatives from the indus-
try, State and local governments, and public
interest groups.

The final rule was published in the Federal
Register on August 1980, (45 FR 55402) to
become effective November 3, 1980. It pro-
vides that no new operating license will be
granted unless the NRC can make a favor-
able finding that the integration of on-site
and off-site emergency planning provides rea-
sonable assurance that adequate protective
measures can and will be taken in the event
of a radiological emergency. In the case of an
operating reactor, if, after April 1, 1981, it is
determined that there are such deficiencies
that a favorable NRC finding is not war-
ranted and if the deficiencies are not
corrected within four months of that determi-
nation, the Commission will determine
expeditiously whether the reactor should be
shut down or whether some other enforce-
ment action is appropriate. In any case
where the Commission believes that the pub-
lic health, safety or interest so requires, the

plant will be required to shut down immedi-
ately. Licensees, however, will have an
opportunity to demonstrate to the satisfaction
of the Commission that deficiencies in emer-
gency plans are not significant for the plant
in question, that adequate interim compen-
sating actions have been or will be taken
promptly, or that there are compelling rea-
sons to permit plant operation. Emergency
planning considerations must be extended to
two zones, one consisting of an area of about
10 miles in radius for exposure to the
radioactive plume that might result from a
nuclear power reactor accident and the other
an area of about 10 miles and the EPZ for
the ingestion exposure pathway has a radius
of about 50 miles in radius for food that
might become contaminated. This Emer-
gency Planning Zone concept is discussed
below.

Additionally, the final rule sets forth 16
emergency planning standards which must be
met for on-site and off-site emergency plans
within the emergency planning zones.
Assessments by the NRC and FEMA of the
on-site and off-site emergency plans will be
made with respect to these planning stand-
ards.

(4)  “Functional Criteria for Emergency Response
Facilities” (NUREG-0696), was issued for
public comment on August 15, 1980. The
proposed facilities include a Technical Sup-
port Center and an Emergency Operations
Facility for the management, assessment,
support and coordination of accident situa-
tions. Also included with these facilities
would be a Safety Parameter Display System
which would monitor the safety status of the
plant and a Nuclear Data Link which would
transmit critical plant variables to the NRC
headquarters and regional oftices. The emer-
gency response facilities are discussed below.

Emergency Planning Zones Concept

Based on the recommendations of an NRC and
EPA Task Force Report on Emergency Planning
(NUREG-0396/EPA-520/1-78-016), two Emergency
Planning Zones (EPZs) are to be established around
each light water nuclear power plant. The EPZ for
the plume exposure pathway has a radius of about 50
miles. (The diagram shows the concept of Emer-
gency Planning Zones.) Predetermined protective
action plans are required to be established for the
EPZs. The exact size and shape of each EPZ will be
decided by emergency planning officials after they
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consider the specific conditions at each site. These
distances are considered large enough to provide a
response base which would support activity outside
the Emergency Planning Zone should this ever be
needed.

Small, light-water-cooled power reactors (less than
250 MW1t) and the Ft. St. Vrain gas-cooled reactor
may have smaller EPZs of about 5 and 30 miles,
respectively, based on the lower potential hazard
from these facilities due to lower radionuclide inven-
tory and generally longer times involved for release
of significant amounts of activity in the event of an
accident.

Prompt Notification

A licensee is required, by the new NRC rule on
emergency planning to have the capability to notify
responsible State and local governmental agencies
within 15 minutes after declaring an emergency. In
addition, the licensee is to demonstrate that State
and local officials have the capability to make a pub-
lic notification decision promptly on being informed
by the licensee of an emergency condition. Adminis-
trative and physical means are to be established by
July 1, 1981, for prompt alerting and notification of
response organizations and the public within the
plume exposure pathway Emergency Planning Zone.
The design objective is to have the capability to

TRANSPORT OF
MILK TO DAIRY
PROCESSING CENTER.

e e Rt
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essentially complete the initial notification of the
public within the 10-mile EPZ within about 15
minutes.

Emergency Response Facilities

The TMI accident investigations identified the
need for extensive improvements in emergency
preparedness at nuclear power plants. Among areas
identified as needing action are establishment of
organizations to manage and control activities both
on and off-site during emergency situations; the
facilities for these organizations; the availability of
information needed to assess and manage the situa-
tion; and the provisions for disseminating accurate
and timely information, warnings, and instructions to
local and State agencies, the affected population, and
the public in general. Criteria for providing emer-
gency response facilities were developed by the staff
and issued for public comment in NUREG-0696,
“Functional Criteria for Emergency Response Facili-
ties’” (August 1980). These facilities are:

Technical Support Center. The Technical Support
Center (TSC) is an emergency response facility
located in close proximity to the control room with
the necessary displays and data available for senior
plant management personnel and technical personnel
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to support the control room operations personnel
during emergency situations. The facility will meet
the same habitability requirements as the control
room and have the capability to analyze plant condi-
tions. In addition, the TSC will perform the func-
tions of the Emergency Operations Facility (EOF)
(described below) for providing radiological and
environmental information to the State and local
governments and to the NRC until the EOF is
activated.

Emergency Operations Facility. The Emergency
Operations Facility (EOF) is a facility near the plant
for management of overall emergency response and
coordination of radiological assessments. It may also
be used for management of recovery operations.
While the TSC function is centered on management
of the plant in the mitigation of accidents, the EOF
is designed to provide assistance in the decision-
making process to protect the public health and
safety and to control radiological monitoring teams
and facilities on-site and off-site. The EOF will
evaluate potential or actual radioactivity releases
from the plant and any environmental consequences
and, therefore, must have adequate radiological,

The proposed Nuclear Data Link (NDL) system consists of a
data acquisition system and an NDL terminal (both located on-
site), and an Operations Center system at NRC headquarters.
The NDL would process and transmit certain reactor process
variables and radiological and site meteorological data from cach
operating nuclear power plant to the NRC Operations Center.
The Center's subsystem would include a general-purpose com-

meteorological and plant systems information to per-
form these functions. The EOF will be utilized by
the licensee to coordinate its emergency response
activities with those of local, State, and Federal
emergency response organizations, including the
NRC and FEMA.

Safety Parameter Display System. The Safety
Parameter Display System (SPDS) would provide a
display of plant parameters from which the safety
status of operation may be assessed in the control
room, TSC, and EOF. The primary function of the
SPDS is to help operating personnel in the control
room make quick assessments of plant safety status.
Duplication of the SPDS displays in the TSC and
EOF would improve the exchange of information
between these facilities and the control room and
assist management in the decision making process.
The SPDS would be operated during normal opera-
tions and during all classes of emergencies.

Nuclear Data Link. The Nuclear Data Link
(NDL) would be a data transmission system
designed to send a specified set of variables from the
plant to the NRC Operations Center in Bethesda,
Md. Its purpose is to provide management personnel

puter capable of receiving data from any plant, and which may
be used to maintain a file of current data from each reactor site.
Video data terminals, printers, magnetic memory storage, and
miscellancous peripherals (including display of numerical and
graphic representations of data) would comprise the balance of
the equipment at the NRC Operations Center,



at NRC headquarters with timely, reliable and accu-
rate plant systems, meteorological and radiological
information. When an incident occurs, the NRC
must be prepared to provide advice and support to
the nuclear facility operator, off-site State and local
authorijties and other Federal officials. NRC
management must be able to make independent
assessments of the actions taken by the licensee and
off-site authorities to protect the public health and
safety. In addition, the NRC is responsible for keep-
ing Federal, State and local officials and the general
public informed about the technical and radiological
aspects of the incident and subsequent emergency
response activities. The NDL data also would help
NRC headquarters personnel provide timely support
to regional NRC personnel at the plant site.

In all emergency situations, the NRC’s major role
will be to monitor the situation and advise protective
actions, but will not extend to any manipulation of
nuclear facility controls. However, in extreme cases,
the NRC may direct that certain operations be per-
formed at the nuclear facility. Any such direction
would come from the NRC Director of Site Opera-
tions after his arrival at the site and from NRC head-
quarters prior to that time.

Policy on Potassium Iodide

A major concern following a severe nuclear power
plant accident is protection of the public from
radioiodine which may be released. Although all
plants have engineered safeguards to prevent escape
of radioiodine, a protective measure exists that can
be used even if the safeguards fail. This protective
measure is orally administered stable potassium
iodide (KI). The thyroid gland concentrates and uses
iodine in its normal metabolic processes but it cannot
distinguish between stable iodine or radioiodine.
Administration of the stable iodine will saturate the
thyroid and prevent uptake of radioioding.

The use of potassium ijodide, however, is not
without controversy. Although most studies indicate
it is relatively harmless and the risk of using it
appears to be small, some reports indicate there may
be significantly higher risk among certain segments
of the population. Until these risks are evaluated, the
NRC believes that interim measures to encourage its
use should be taken at least under controlled condi-
tions. Therefore, the staff recommended that the
Commission adopt an interim policy encouraging the
stockpiling of KI for site personnel, offsite emer-
gency personnel, and offsite institutions (e.g., hospi-
tals or prisons) within about 10 miles where immedi-
ate evacuation may not be feasible or would be very
difficult. The staff also recommended that FEMA
concur in this interim policy and be requested to
study the feasibility of establishing a national stock-
pile of KI and developing a distribution plan for the

general public. Questions have been raised as to
whether the amount of radioactive iodine released in
gaseols form from a reactor core damaged in an
accident has been overestimated, and this is
currently under intensive study.

Emergency Preparedness Exercises

In determining the adequacy of an emergency plan
and the overall emergency preparedness at a nuclear
power facility, it is necessary to conduct an
integrated exercise that involves all the major
response organizations. Such an exercise was
required prior to issuing an operating license to Vir-
ginia Electric and Power Co. (VEPCO) for Unit 2 of
the North Anna Nuclear Power Facility, the first
facility to be licensed for full power operation since
the TMI accident in March 1979. This exercise was
conducted on August 16, 1980, and involved
VEPCO, the State of Virginia radiological emergency
response organization, the locat authorities, and
FEMA.

In the exercise, there were simulations of on-site
releases of radioactivity, site evacuation, an injured
contaminated person, a fire on-site, and radioactive
monitoring on and off-site. Radiological monitoring
from VEPCQO’s emergency response organization was
used within a 10-mile radius of the facility, local
authorities dispatched fire equipment and personnel
in response to the notification of the fire and a local
rescue squad was dispatched in response to the notif-
ication of the injured person. Site evacuation was
tested by actually moving groups of persons along a
prescribed route to a radiological monitoring and
control center where they were monitored for any
contamination.

The exercise by the VEPCO emergency response
organization was observed and evaluated by NRC
personnel. - The State and local authorities, emer-
gency response organizations were evaluated by
FEMA personnel. A similar integrated joint exercise
was conducted around the site of Tennessee Valley
Authorities Sequoyah Nuclear Power Plant prior to
issuance of an operating license for Unit 1 of that
facility.

NRC Incident Response

The past year has been one of evaluation, analysis
and major improvements for the NRC Incident
Response Program. The staff has been enhanced
and, commensurate with this, an emphasis on effec-
tive organizational structure and approach has been
undertaken in order to improve the overall NRC
response organization.

Emergency Preparedness from the Operations
Center perspective concerns three main functional
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On August 16, 1980, an emergency preparedness exercise was

conducted at the Virginia FElectric and Power Company’s
(VEPCO) North Anna Power Facility in Louisa County, Va., to
assess VEPCO’s ability to respond to a radiological emergency.
The eight-hour exercise—which involved VEPCO, the State of
Virginia radiological emergency response organization, and local
authorities—began early in the morning with a mock chain reac-
tion of mechanical malfunctions and escalated to a general state
of emergency with a simulated meltdown of the reactor core. The
test culminated in the simulated evacuation of 15,000 people
from five surrounding counties,

Some scenes from the day’s activities are shown above. They
include, beginning at the top left and reading clockwise, the fol-
lowing:

—The Civil Air Patrol sets up radiation monitoring devices at
designated locations within a 10-mile radius of the facility.

—Officials kcep the media informed of events and activities
within the plant and of evacuation progress within the five-
county area.

—Volunteer evacuees arrive at the Louisa High School. School
buses were dispatched along established routes as part of the
overall plan, as soon as a state of general emergency was
declared.

—An ““injured and contaminated’” VEPCO employee is carried
on a streicher from Louisa County Emergency Evacuation
Center at the Louisa High School to a waiting National Guard
helicopter.

—Virginia Governor John Dalton arrives at the North Anna
site in a National Guard helicopter to attend a press conference.

—VEPCO President William Berry (behind microphone) and
Governor Dalton explain the significance of the preparedness
exercise to the media.



areas. The Operations Center staff has undertaken
the task of developing systematic analyses concerning
the role of NRC as an agency as well as the roles of
individuals within the agency responding to actual or
potential nuclear power related emergencies. A simi-
lar approach has been undertaken regarding com-
munication requirements specifically involving peo-
ple, procedures, information, facilities, and equip-
ment. Lastly, all of the recommendations associated
with these developments are being exercised, coordi-
nated and modified where needed.

During the year, the NRC Incident Response Plan
(NUREG-0728, September 1980) was developed by
the staff to coordinate the agency’s emergency
response program. The main tasks now include inter-
facing with other external and internal response
organizations to develop a consistent approach to
nuclear emergency planning. This effort has been ini-
tiated, as seen in the NRC input to the FEMA
National Contingency and Federal Radiological
Response Plans currently being developed.

Communication improvements are perhaps the
most visible measure of the ongoing emergency
response effort. In this area many interim improve-
ments have been addressed since the TMI accident
and many recommendations are being assessed for
the future. A report to Congress ‘““NRC Emergency
Communications” (NUREG-0729, September
1980), addresses this issue. Individual role responsi-
bilities have been addressed in the NRC Incident

Response Plan and procedures regarding them either
have been or are being developed. Information needs
are continuously assessed and significant resources
have been committed to improving this area. A
report to Congress on the Acquisition of Reactor
Data for the NRC Operations Center (NUREG-0730,
September 1980) reviews the major staff efforts to
develop the Nuclear Data Link (NDL) concept. In
addition, other informational needs have been for-
mulated and are currently being developed. such as a
program for producing a nuclear facility 10-mile
radius emergency planning map. All of the develop-
ments in this area are pointed toward better organi-
zational communication and a resulting efficient
emergency response.

Facilities and equipment have been evaluated in
terms of functional needs and individual interaction,
and have represented the most tangible improve-
ments to date. In addition to the Emergency Notifi-
cation System, already employed, the installation of
the Health Physics Network communication link for
transmission of radiological data is a prime example
of this type of improvement. An analysis of space
requirements in relation to a better planned response
organization has resulted in improvement in the
physical layout of the Operations Center.

All of these areas have been and will continue to
be tested during actual radiological emergencies and
artificial scenarios as part of a systematic exercise
program for NRC’s emergency response.
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Reactor
Regulation

The licensing of nuclear power plants is a basic
NRC activity, centered in the Office of Nuclear
Reactor Regulation (NRR) where each proposed
nuclear reactor facility is reviewed by a staff of pro-
fessionals drawn from a broad spectrum of engineer-
ing and scientific disciplines. The objectives, func-
tions and structure of NRR were profoundly affected
by the accident at Three Mile Island in March 1979
and its aftermath (see the 1979 NRC Annual Report,
Chapters 2 and 3). The implications of that event
and subsequent analyses of it bore directly on NRR
responsibilities and procedures, in such areas as
overall plant design, control room design and instru-
mentation, operator training and licensing, emer-
gency planning (see Chapter 3), and others.

This chapter covers NRR activities during fiscal
year 1980, a period of broad and intense mobilization
within NRR to meet its commitments to respond to
the lessons of TMI. The chapter is made up of the
following major sections: licensing activity during fis-
cal 1980; reactor safety issues (including a progress
report on ‘‘Unresolved Safety Issues’); improve-
ments in licensing and regulation (including reorgan-
ization of NRR and adoption of the TMI Action
Plan); environmental issues arising during the report
period; antitrust activities; indemnity and financial
report; and activities of the Advisory Committee on
Reactor Safeguards.

Status of Licensing

After the accident at Three Mile Island Unit 2 on
March 28, 1979, no construction permits or operat-
ing licenses were issued by the Office of Nuclear
Reactor Regulation for the remainder of 1979. On

October 10, 1979, the Commission published an
Interim Statement of Policy and Procedure in the
Federal Register stating that *“ . . . new construction
permits, limited work authorizations, or operating
licenses for any nuclear power reactors shall be
issued only after action of the Commission itself.”
During fiscal year 1980, four applications for low-
power operating licenses (authorizing fuel loading
and low-power testing at a reactor power level up to
5 percent of full power) and two applications for
full-power operating licenses came before the Com-
mission. After consideration by the Commissioners,
licenses were issued to the plants listed in Table 1.

The highest priority in the reactor licensing activi-
ties of NRR, apart from those associated with operat-
ing reactors, is given to operating-license (OL)
reviews of applicants holding construction permits
(CPs), especially near-term applications. A number
of applicants whose plants are approaching comple-
tion, however, are likely to experience some delay
between completion and a licensing decision by the
NRC. This is due mainly to the prolonged disloca-
tion of staff and resources to deal with the aftermath
of the TMI-2 accident and to the time required for
review and hearings associated with contested appli-
cations.

During the pause in licensing activities, the recom-
mendations of several groups established to inves-
tigate the lessons learned from TMI-2 became
available. The short-term recommendations of the
TMI-2 Lessons Learned Task Force of the NRC
were implemented and reviewed by the staff in the
first quarter of 1980. Evaluation reports were written
for each nuclear power plant and issued by April
1980. The recommendations were met by all licen-
sees.

Recommendations from the various investigatory

groups were correlated and incorporated into a TMI
Action Plan (NUREG-0660) published in May 1980.
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THE LICENSING PROCESS

Obtaining an NRC construction permit—or a limited work
authorization, pending a decision on issuance of a construction
permit—is the first objective of a utility or other company seeking
to operate a nuclear power reactor or other nuclear facility under
NRC license. The process is set in motion with the filing and
acceptance of the application, generally comprising ten or more
large volumes of material covering both safety and environmental
factors, in accordance with NRC requirements and guidance. The
second phase consists of safety, environmental, safeguards and
antitrust reviews undertaken by the NRC staff. Third, a safety
review is conducted by the independent Advisory Committee on
Reactor Safeguards (ACRS): this review is required by law.
Fourth, a mandatory public hearing is conducted by a three-
member Atomic Safety and Licensing Board (ASLB), which then
makes an initial decision as to whether the permit should be
granted. This decision is subject to appeal to an Atomic Safety and
Licensing Appeal Board (ASLAB) and could ultimately go to the
Commissioners for final NRC decision. The law provides for
appeal beyond the Commission in the Federal courts.

As soon as an initial application is accepted, or ‘‘docketed,” by
the NRC, a notice of that fact is published in the Federal Register,
and copies of the application are furnished to appropriate State
and local authorities and to a local public document room (LPDR)
established in the vicinity of the proposed site, as well as to the
NRC-PDR in Washington, D.C. At the same time, a notice of a
public hearing is published in the Federal Register and local news-
papers which provides 30 days for members of the public to peti-
tion to intervene in the proceeding. Such petitions are entertained
and adjudicated by the ASLB appointed to the case, with rights of
appeal by the petitioner to the ASLAB.

The NRC staff’s safety, safeguards, environmental and antitrust
reviews proceed in parallel. With the guidance of the Standard
Format (Regulatory Guide 1.70), the applicant for a construction
permit lays out the proposed nuclear plant design in a Preliminary
Safety Analysis Report (PSAR). If and when this report has been
made sufficiently complete to warrant review, the application is
docketed and NRC staff evaluations begin. Even prior to submis-
sion of the report, NRC staff conducts a substantive review and
inspection of the applicant’s quality assurance program covering
design and procurement. The safety review is performed by NRC
staff in accordance with the Standard Review Plan for Light-
Water-Cooled Reactors, initially published in September 1975 and
updated periodically. This plant states the acceptance criteria used
in evaluating the various systems, components and structures
important to safety and in assessing the proposed site, and it
describes the procedures used in performing the safety review.

The NRC staff examines the applicant’s PSAR to determine
whether the plant design is safe and consistent with NRC rules
and regulations, whether valid methods of calculation were
employed and accurately carried out; whether the applicant has
conducted his analysis and evaluation in sufficient depth and
breadth to support staff approval with respect to safety. When the
staff is satisfied that the acceptance criteria of the Standard
Review Plan have been met by the applicant’s preliminary report,
a Safety Evaluation Report is prepared by the staff summarizing
the results of their review regarding the anticipated effects of the
proposed facility on the public health and safety.

Following publication of the staff Safety Evaluation Report, the
ACRS completes its review and meets with staff and applicant.
The ACRS then prepares a letter report to the Chairman of the

NRC presenting the results of its independent evaluation and
recommending whether or not a construction permit should be
issued. The staff issues a supplement to the Safety Evaluation
Report incorporating any changes or actions adopted as a result of
ACRS recommendations. A public hearing can then be held, gen-
erally in a community near the proposed site, on safety aspects of
the licensing decision.

In appropriate cases, NRC may grant a Limited Work Authori-
zation to an applicant in advance of the final decision on the con-
struction permit in order to allow certain work to begin at the site,
saving as much as seven months time. The authorization will not
be given, however, until NRC staff has completed environmental
impact and site suitability reviews and the appointed ASLB has
conducted a public hearing on environmental impact and site sui-
tability with a favorable finding. To realize the desired saving of
time, the applicant must submit the environmental portion of the
application early.

The environmental review begins with a review of the
applicant’s Environmental Report (ER) for acceptability. Assum-
ing the ER is sufficiently complete to warrant review, it is dock-
eted and an analysis of the consequences to the environment of
the construction and operation of the proposed facility at the pro-
posed site is begun. Upon completion of this analysis, a Draft
Environmental Statement is published and distributed with
specific requests for review and comment by Federal, State and
local agencies, other interested parties and members of the public.
All of their comments are then taken into account in the prepara-
tion of a Final Environmental Statement. Both the draft and the
final statements are made available to the public at the time of
respective publication. During this same time period NRC is con-
ducting an analysis and preparing a report on site suitability
aspects of the proposed licensing action. Upon completion of these
activities, a public hearing, with thé appointed ASLB presiding,
may be conducted on environmental and site suitability aspects of
the proposed licensing action (or a single hearing on both safcty
and environmental matters may be held, if that is indicated).

The antitrust reviews of license applications are carried out by
the NRC and the Attorney General in advance of, or currently
with, other licensing reviews. If an antitrust hearing is required, it
is held separately from those on safety and environmental aspects.

About two or three years before construction of the plant is
scheduled to complete, the applicant files an application for an
operating license. A process similar to that for the construction
permit is followed. The application is filed, NRC staff and the
ACRS review it, a Safety Evaluation Report and an updated
Environmental Statement are issued. A public hearing is not man-
datory at this stage, but one may be held if requested by affected
members of the public or at the initiative of the Commission.
Each license for operation of a nuclear reactor contains technical
specifications which set forth the particular safety and environ-
mental protection measures to be imposed upon the facility and
the conditions that must be met for the facility to operate.

Once licensed, a nuclear facility remains under NRC surveil-
lance and undergoes periodic inspections throughout its operating
life. In cases where the NRC finds that substantial, additional
protection is necessary for the public health and safety or the com-
mon defense and security, the NRC may require “*backfitting”® of
a licensed plant, that is, the addition, elimination or modification
of structures, systems or components of the plant.



In accordance with further Commission guidance for
power reactor operating licenses published in the
Federal Register on June 20, 1980, the requirements
deriving from the TMI-2 accident were set forth in
NUREG-0694, entitled ‘““TMI-Related Requirements
for New Operating Licenses.”

Four types of TMI-related requirements and
actions for new operating licenses were approved by
the Commission: (1) those required to be completed
by a license applicant prior to receiving a fuel-loading
and low-power testing license, (2) those required to
be completed by a license applicant prior to receiving
a license to operate at appreciable power levels up to
full power, (3) those the NRC will take prior to issu-
ing a fuel-loading and low-power testing or a full-
power operating license, and (4) those required to be
completed by a licensee prior to a specified date. A
clarification of the implications of NUREG-0694 was
subsequently issued, as NUREG-0737; other require-
ments are expected to be issued in the future as
work progresses in accordance with the TMI Action
Plan.

In addition to the plants which received licenses in
1980, several other plants were nearing completion
or had completed construction during the year. Two
of these facilities—McGuire 1 (N.C.) and Diablo
Canyon (Cal.) —were also seeking low-power operat-
ing licenses. The staff is reviewing these applications
against the new requirements in NUREG-0694. The
low-power operating license for Diablo Canyon is
presently pending before the Atomic Safety and
Licensing Board, and board consideration may also
be necessary for the McGuire facility.

During the pause in licensing, the staff also neared
completion of their review of several applications for
construction permits. These facilities include Black
Fox (Okla.), Allens Creek (Tex.), Pilgrim Unit 2
(Mass.), Perkins (N.C.), and Pebble Springs (Ore.).
Before these plants can receive construction permits
they must meet new requirements resulting from the
accident at Three Mile Island. The Commission has
issued for comment ‘‘Proposed Licensing Require-
ments for Pending Applications for Construction
Permits and Manufacturing License (NUREG-
0718).” After the comment period, the Commission
will review the proposed requirements and determine
the policy for proceeding with pending construction
permit and manufacturing license applications.

At the time of the accident at Unit 2 of the Three
Mile Island Nuclear Station, Unit 1 was shut down
for refueling. Unit 1 is essentially identical to Unit 2
and is owned and operated by the same licensee.
During the period immediately after the accident, the
licensee was instructed by the NRC staff not to
resume operation of Unit 1 pending approval by the
Nuclear Regulatory Commission. On July 2, 1979,
the Commission ordered that the facility remain shut
down until further order of the Commission and that
a hearing must precede restart. Commission Orders
of August 9, 1979, and March 6, 1980, specified the
issues to be considered in that hearing. A report
issued in June 1980, NUREG-0680, provided an
evaluation of the licensee’s compliance with items in
Order of August 9, 1979. The hearing by the Atomic
Safety and Licensing Board began in October 1980.
The board was instructed to proceed expeditiously in

Table 1. Nuclear Power Plant Licensing Action—Fiscal Year 1980"

LOW-POWER OPERATING LICENSES

Applicant Facility Date Issued Location
Tennessee Valley Authority Sequoyah 1 02/29/80 Hamilton County,
Tenn.

Virginia Electric & Power North Anna 2 04/11/80 Louisa County, Va.
Co.

Public Service Electric Salem 2 04/18/80 Salem County, N.J.
& Gas Co., et al.

Alabama Power Co. Farley 2 09/04/80 Houstan County, Ala.

FULL-POWER OPERATING LICENSES

Virginia Electric & Power North Anna 2

Co.

Tennessee Valley Authority Sequoyah 1

08/21/80

09/17/80

Louisa County, Va.

Hamilton County,
Tenn.

"No Limited Work Authorizations or Construction Permits for nuclear power plants were issued during fiscal year 1980.
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conducting a fair and thorough hearing and in arriv-
ing at a recommendation for a decision by the Com-
mission regarding restart of Unit 1.

In February 1980, the Commission issued a Con-
firmatory Order for the Zion (Ill.) and Indian Point
(N.Y.) plants (high population sites) requiring
extraordinary interim measures until design changes
are decided upon for protection from radiological
releases in the event of a core-melt accident. The
licensees are performing a rigorous risk - study of
these plants to demonstrate that the aggregate public
risk from these facilities is not greater than that
predicted for the reference PWR plant in the Reactor
Safety Study (WASH-1400). In May 1980, the appli-
cant for the Limerick plant (under construction at a
high population site) was requested to perform a pre-
liminary risk study taking into account significant
design differences between its facility and the refer-
ence BWR plant in the Reactor Safety Study. These
risk studies, scheduled to be completed in the fall of
1980, will be reviewed by the staff to determine if
additional requirements need to be implemented at
these facilities.

Experience from the emergency response role of
the NRC in the Three Mile Island accident, as well
as conclusions of task forces responsible for followup
activities, indicate that a more rapid response for
technical activities can be achieved through the use
of interdisciplinary full-time technical support teams
dedicated to this purpose. As a result, in the reorgan-
ization of the Office of Nuclear Reactor Regulation

(NRR), an Operating Reactors Assessment Branch
was created to provide such support in the processing
of licensing actions, to perform initial evaluation of
unanticipated events, to define needed assistance
from other NRR groups, and to be responsible for
technical coordination of all post-TMI safety require-
ments.

The Three Mile Island accident and its aftermath
permitted little if any attention by the NRC staff to
furthering the program for standardization of the
design of nuclear power plants. With the ebbing of
the need for emergency actions, the staff is re-
examining the standardization program with particu-
lar attention to impacts on the program resulting
from Three Mile Island. To date, 13 Preliminary
Design approvals (PDAs) for standardized designs of
nuclear steam supply systems or balance-of-plant
have been issued with a validity period of three
years. Some of these were extended for an additional
two years. The NRC staff is currently considering
new guidelines regarding PDA extensions and, in the
interim, is extending for six months the PDAs that
are about to expire.

The Systematic Evaluation Program is concerned
with the review of 11 older licensed operating reac-
tors in the light of current licensing criteria and
determining where there is need for change. The
program has identified several significant safety top-
ics, for example, (1) environmental qualification of
safety-related equipment, (2) identification of sys-
tems required for the safe shutdown of a plant and
deficiencies in those systems, (3) identification of
significant site hazards such as floods and tornadoes,

Nuclear fuel is loaded into the reactor
of Virginia Electric & Power Co.’s
North Anna Power Station’s Unit 2, the
first power reactor issued a full-power
operating license since the Three Mile
Island accident in March 1979,



and (4) re-evaluation of seismic design criteria. An
integrated assessment will be performed for each
facility, and recommendations will be made regarding
requirements for retrofitting. That assessment has
been started for the Palisades Nuclear Power Station
(Mich.) and is expected to be completed early in
1981. Completion of assessments for all 11 of the
older plants is currently scheduled for mid-1982.

Public Law 96-295 of June 30, 1980, requires the
NRC to develop, submit to Congress, and implement
a comprehensive plan for the systematic safety
evaluation of all currently operating nuclear power
plants. A plan for complying with this requirement is
being worked out. The law provides that the plan
shall include, among other data, the indentification
of each current rule and regulation which the NRC
considers to be of particular significance to the pro-
tection of public health and safety; determination of
the extent to which each plant currently operating
complies with these rules and regulations; identifica-
tion of all generic safety issues for which technical
solutions have been developed and determination of
which of these solutions have been developed and
determination of which of these solutions should be
incorporated into NRC rules and regulations; and a
schedule for developing a technical solution for the
remaining generic safety issues.

Applications for Permits Withdrawn. No new
applications for NRC construction permits for
nuclear power plants have been received since 1978.
During fiscal year 1980, utilities requested with-
drawal of applications for construction permits for
the following nuclear power plants: Erie Units 1 and
2 (Ohio), Greenwood Units 2 and 3 (Mich.) Haven
(Wis.), North Coast (P.R.), Sterling (N.Y.), and
Sundesert Unit 1 and 2 (Cal.). An application for an
early site review for Douglas Point Units 1 and 2
(Md.) was also withdrawn. Notice of a decision to
terminate plans to construct Davis-Besse Units 2 and
3 (Ohio) was received. In the last quarter of 1980,
utilities requested withdrawal of applications for con-
struction permits for Greene county (N.Y.) and for
New Haven Units 1 and 2 (N.Y.), and announced
cancellation of the construction of Forked River
(N.J.), North Anna Unit 4 (Va), and Montague
Units 1 and 2 (Mass.).

ADVANCED NUCLEAR
POWER REACTORS

According to the policy enunciated by President
Carter on April 7, 1977, the commercial reprocessing

and recycling of plutonium produced in nuclear
power reactors would be indefinitely postponed and
high priority given to consideration of alternative
designs, deferring the time when breeder reactors
could be commercialized. Thus the status of the staff
review of the Clinch River Breeder Reactor remained
inactive throughout the year. During the report
period, the NRC completed its participation in the
review and assessment of a variety of reactor types
and fuel cycles being considered by the Department
of Energy as part of the Nonproliferation Alternative
Systems Assessment Program. A new revision to the
Preliminary Safety and Environmental Information
Document was published, along with a final draft of
a report on Nuclear Proliferation and Civilian
Nuclear Power.

The Fast Flux Test Facility. This facility provides
an intense field of fast neutrons for irradiating fuels
and materials in connection with advanced reactor
research and development. It is located near Rich-
land, Wash,, and is owned by the Department of
Energy. It is not subject to licensing by the NRC, but
an NRC staff safety review was performed under an
interagency agreement. Initiation of fuel loading
started in November 1979, and the facility achieved
initial criticality on February 9, 1980. Prior to full-
power operation, scheduled for the end of 1980, a
series of tests were planned to determine whether
natural circulation of the coolant is a viable method
of removing decay heat as predicted by analyses.

Fort St. Vrain. This facility is a 330-MWe high-
temperature gas-cooled reactor operated by the Pub-
lic Service Company of Colorado near Platteville,
Colo. The power level is restricted to 70 percent of
initially rated power pending resolution of several
items concerning accident reanalysis, fluctuation of
power and temperature, and analysis of depressuriza-
tion following a permanent loss of forced circulation.
A group of utilities has shown interest in an
advanced high-temperature gas-cooled reactor, and
NRC review of design and safety criteria has started.

The Floating Nuclear Power Plant. This power
plant concept utilizes a conventional pressurized
light-water reactor mounted on a floating platform
and sited at offshore or near-shore sites in the ocean
or in estuaries and rivers. Offshore Power Systems, a
subsidiary of Westinghouse Electric Corporation,
filed an application with the NRC in 1973 for a
license to manufacture up to eight identical floating
nuclear power plants at Blount Island near Jackson-
ville, Fla. Public hearings on safety and environmen-
tal issues have been held. Further reviews of issues
related to the Three Mile Island accident are
planned.
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Reactor Safety Issues

The following section comprises two categories of
reactor safety issues: (1) the Unresolved Safety
Issues, on which an annual report to the Congress is
mandated by statute, and (2) Other Technical Issues,
which are problems and concerns other than
Unresolved Safety Issues but related to the safe
operation of licensed facilities.

UNRESOLVED SAFETY ISSUES

Section 210 of the Energy Reorganization Act of
1974, as amended, requires, among other things,
that the annual report of the Commission to the
President and the Congress shall include progress
reports on those items previously identified as
“Unresolved Safety Issues.”” The initial identification
of these issues is described in the NRC report to
Congress entitled “NRC Program for the Resolution
of Generic Issues Related to Nuclear Power Plants”
(NUREG-0410, January 1978). Subsequently, a
report on ‘““Task Action Plans for Unresolved Safety
Issues Related to Nuclear Power Plants’ was pub-
lished (NUREG-0649, February 1980). Previous
NRC annual reports and this present account
describe NRC’s progress in resolving these issues.

Seven of the tasks associated with previously iden-
tified issues have now been reported as complete.
Each of the seven tasks with the number of the
report which provides the technical resolution and
the status of implementation thereof at the operating
plants, is presented in Table 2. Because of the diver-
sion of many NRR staff personnel to deal with the
TMI accident in 1979, no new Unresolved Safety
Issues were identified in last year’s annual report.
Four new issues have been designated ‘‘Unresolved
Safety Issues’’ and these are discussed among other
issues covered in this section. The discussion
represents the first systematic review of new candi-
date issues since the publication of NUREG-0410; it
was undertaken by the Generic Issues Branch in the
Division of Safety Technology, established under the
April 1980 reorganization of NRR to provide full-
time, dedicated task management of active
unresolved safety issues.

Identification of New Issues

Pursuant to the NRC staff’s continuing responsi-
bility to identify Unresolved Safety Issues, a sys-
tematic review has been performed of all candidate
issues from the Three Mile Island investigations and
other sources. The issues considered derived from a
large number of recommendations and concerns
from three principal sources--the TMI Action Plan,
ACRS letters and reports since January 1979, and
the NRC staff. Many were disclosed by analysis of
operating experience.

Table 2: Unresolved Safety Issues for Which a Final
Technical Resolution Has Been Completed

Title Date Completed Report Published Implementation Status
A-2 Asymmetric Blowdown Loads Nov. 1980 NUREG-0609 Licensee responses under
review
A-6 Mark I Short Term Program Dec. 1977 NUREG-0408 Complete
A-7 Mark I Long Term Program July 1980 NUREG-0661 Implementation  voluntarily
initiated by the affected utili-
ties has been confirmed by
Commission order
A-10 Boiling Water Reactor Noz- Nov. 1980 NUREG-0619 Letter to licensees requiring
zle Cracking implementation of the find-
ings in NUREG-0612 issued
on Dec. 22, 1980
A-26 Reactor Vessel Pressure Sept. 1978 NUREG-0224 Complete
: Transient Protection
A-36 Control of Heavy Loads July 1980 NUREG-0612 Letter to licensees requesting
Near Spent Fuel implementation of the find-
ings in NUREG-0612 issued
on Dec. 22, 1980.
A-42 Pipe Cracks in Boiling Water July 1980 NUREG-0313 An implementation letter to
Reactors Revision 1 each licensee is in prepara-

tion.



The evaluation process used to determine which of
the candidate safety issues would be designated as
Unresolved Safety Issues consisted of two steps, an
initial screening and an evaluation of safety impor-
tance. In the initial screening an issue was elim-
inated from further consideration if it met one or
more of the following criteria.

(1) The safety issue is not related to nuclear
power plant safety, e.g., transportation of
radioactive materials.

(2) A staff position on the issue has been
developed or is expected to be developed
within six months.

(3) The issue is not generic.

(4) The issue is only indirectly related to nuclear
power plant safety, e.g., recommended
changes in the licensing process, NRC organ-
ization, etc.

(5) Definition of the issue requires long-term
confirmatory or exploratory research.

(6) The issue is related to one already being
addressed as an Unresolved Safety Issue and
can reasonably be or already is included in
the current program.

(7) The issue requires a policy decision rather
than a technical solution.

(8) The issue is related to safety improvements
where existing protection is adequate.

(9) The issue involves programmatic matters
involving implementation of issue resolutions
already achieved.

(10) The issue includes collection of related issues
in lieu of focused critical issues.

Each of the candidate issues resulting from the ini-
tial screening was subjected to a systematic review to
judge whether it was a potentially significant safety
deficiency or would result in a potentially significant
safety improvement. Comments and recommenda-
tions were provided by the Advisory Committee on
Reactor Safeguards, NRC’s Office for Analysis and
Evaluation of Operational Data, and the NRC’s
Office of Policy Evaluation.

As a result of this selection, screening, and evalua-
tion process—and based upon a determination of the
Commission—the four issues listed below were
designated as new Unresolved Safety Issues:

(1) Shutdown Decay Heat Removal Require-
ments (Task A-45).

(2) Seismic Qualification of Equipment in
Operating Plants (Task A-46).

(3) Safety Implications of Control Systems (Task
A-47).

(4) Hydrogen Control Measures and Effects of
Hydrogen Burns on Safety Equipment (Task
A-48).

The NRC Staff is currently in the process of
developing Task Action Plans which will include
schedules for resolving these issues. The following is
a brief description of each of these new issues.

Shutdown Decay Heat Removal Requirements
(Task A-45). Following a reactor shutdown, the
radioactive decay of the fission products continues to
produce heat (decay heat) which must be removed
from the primary system. The principal means for
removing this heat in a pressurized water reactor
(PWR)—in the absence of a large loss-of-coolant
accident—is through the steam generators to the
secondary side of the plant. Although many improve-
ments to the steam generator auxiliary feedwater sys-
tem were required by the NRC following the TMI-2
accident, providing an alternative means of heat
removal would substantially increase the plant’s
capability to deal with a broader spectrum of tran-
sients and accidents and, therefore, could signifi-
cantly reduce the overall risk to the public. Conse-
quently, this Unresolved Safety Issue will investigate
alternative means of decay heat removal in PWR
plants, using existing equipment where possible. This
study will consist of a generic systems evaluation and
will result in recommendations regarding the desira-
bility of, and possible design requirements for, an
alternative decay heat removal method (other than
that normally associated with the steam generator
and secondary system). This Unresolved Safety Issue
will also investigate the need and possible design
requirements for improving the reliability of decay
heat removal capacity in boiling wateér reactors.

Seismic Qualification of Equipment in Operating
Plants (Task A-46). The design criteria and
methods for the seismic qualification of mechanical
and electrical equipment in nuclear power plants
have undergone significant change during the course
of the commercial nuclear power program. Conse-
quently, the margins of safety provided in existing
equipment to resist seismically induced loads and
perform the intended safety functions may vary con-
siderably. The seismic qualification of the equipment
in operating plants must, therefore, be reassessed to
ensure the ability to bring the plant to a safe shut-
down condition when subject to a seismic event. The
objective of this Unresolved Safety Issue is to estab-
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Table 3. Schedule for Resolution and Implementation of
Unresolved Safety Issues
(as of Sept. 30, 1980)

Schedule for Schedule for  Schedule for
Issuing Draft Issuing Draft  Issuing Final
Staff Report Staff Report  Staff Report
Task in 1978 NRC as of as of
No. Unresolved Safety Issue Annual Report Jan. 1, 1981  Jan. 1, 1981  Implementation
A-1 Water Hammer 1980 June 1981 May 1982
A-2 Asymmetric Blowdown Loads Early 1979 ... Completed In Process
Nov. 1980
A-3 PWR Steam Generator Tube Integrity  Early 1980 Feb. 1981 May 1981
A-4 PWR Steam Generator Tube Integrity  Early 1980 Feb. 1981 May 1981
A-5 PWR Steam Generator Tube Integrity  Early 1980 Feb. 1981 May 1981
A-7 BWR Mark I and II Pressure Oct. 1979 ... Completed 1982
Suppression Containments July 1980
A-8 BWR Mark I and II Pressure
Suppression Containments Oct. 1980 March 1981 Sept. 1981
A-39  BWR Mark I and II Pressure
Suppression Containments Oct. 1979 May 1981 Nov. 1981
A-9 Anticipated Transients Without Scram  Early 1979 ...
A-10  BWR Nozzle Cracking Late 1979 May 1980 Completed In Process
Nov. 1980
A-11  Reactor Vessel Material Toughness July 1979 ... Proposed for
Rulemaking
Dec. 1980
A-12  Steam Generator and Reactor
Vessel Supports August 1979 Nov. 1979 May 1981 ...
A-17  Systems Interactions Phase I—Sept.  ......... May 1981 ...
1979, Phase 11—
Sept. 1980
A-24  Qualification of Class IE
Safety-Related Equipment 1979 L March 1981 In Process
A-36  Control of Heavy Loads Near
Spent Fuel Early 1979 ... Completed 1982
July 1980
A-40  Seismic Design Criteria Phase 1—1979 Dec. 1980 ...
Phase 11--1981
A-42  Pipe Cracks in Boiling Water Reactors  Not Scheduled ... Completed 19817
July 1980
A-43  Containment Emergency Sump Not Scheduled June 1983 Sept. 1983
A-44  Station Blackout Not Scheduled March 1982  Oct. 1982

"To Initiate Surveillance



lish an explicit set of guidelines that could be used to
judge the adequacy of the seismic qualification of
mechanical and electrical equipment at all operating
plants, in lieu of attempting to backfit current design
criteria for new plants. This guidance will concern
equipment required to safely shut down the plant, as
well as equipment whose function is not required for
safe shutdown, but whose failure could result in
adverse conditions which might impair shutdown
functions.

Safety Implications of Control Systems (Task
A-47). This issue concerns the potential for accidents
or transients being made more severe as a result of
control system failures or malfunctions. These
failures or malfunctions may occur independently or
as a result of the accident or transient under con-
sideration and would be in addition to any control
system failure that may have initiated the event.
Although it is generally believed that control system
failures are not likely to result in loss of safety func-
tions which could lead to serious events or result in
conditions that safety systems are not able to deal
with, in-depth studies have not been performed to
support this belief. The potential for an accident that
would affect a particular control system—and the
effects of the control system failures—will differ
from plant to plant. Therefore, it is not likely that it
will be possible to develop generic answers to these
concerns, but rather plant-specific reviews will be
required. The purpose of the Unresolved Safety Issue
is to define generic criteria that may be used for
plant-specific reviews. A specific subtask of this issue
will be to study the steam generator overfill transient
in PWRs and the reactor overfill transient in BWRs
to determine and define the need for preventive
and/or mitigative design measures to accommodate
this transient.

Hydrogen Control Measures and Effects of
Hydrogen Burns on Safety Equipment (Task A-
48). Postulated reactor accidents which result in a
degraded or melted core can entail the generation
and release to the containment of large quantities of
hydrogen. The hydrogen is formed from the reaction
of the zirconium fuel cladding with steam at high
temperatures and/or by radiolysis of water. Experi-
ence gained from the TMI-2 accident indicates that it
may be desirable to require more specific design pro-
visions for handling larger hydrogen releases than
currently required by the regulations—particularly for
smaller, low pressure containment designs.

This issue will call for the investigation of means
to predict the quantity and release rate of hydrogen
following degraded core accidents and various means
to deal with large releases to the containment, such
as by inerting of the containment or controlled burn-
ing. The potential effects of proposed hydrogen con-
trol measures on safety, including the effects of
hydrogen burns on safety-related equipment, will
also be investigated.

Progress Reports

Progress reports for each of the Unresolved Safety
Issues under active consideration during 1980,
shown in Table 3, are provided below. (For back-
ground on earlier phases of each of these issues, see
the 1979 NRC Annual Report, pp. 65-86.) Final
reports for five additional Unresolved Safety Issues
were issued during 1980 (A-2, A-7, A-10, A-36 and
A-42). Draft NRC staff reports providing a technical
resolution have been issued for comment for Task
A-9, ‘““Anticipated Transients Without Scram for
Light Water Reactors,”” and Task A-12, “‘Fracture
Toughness and Potential for Lamellar Tearing of
PWR Steam Generator and Reactor Coolant Pump
Supports.”” The reports describe the technical studies
conducted by the NRC staff or its contractors and
the safety conclusions that constitute the NRC staff’s
resolution of each of the issues. Public and industry
comment is being solicited and considered on each of
these reports. The final report will include a sum-
mary and assessment of all of the comments
received.

The present schedule for the completion of work
on each of the Unresolved Safety Issues is given in
Table 3. Important elements in the implementation
of these tasks are: (1) the provision of a public com-
ment period following the issuance of the staff’s
technical resolution, followed by discussion and
disposition of the comments received in a final
report; (2) provision for the incorporation of the
technical resolution into the NRC’s Regulations,
Standard Review Plan, Regulatory Guides or other
official guidance; and (3) provision for application of
the technical resolution to operating plants.

Water Hammer

Water hammer events are intense pressure pulses
in fluid systems (such as commonly experienced
when rapidly closing a water faucet), and they often
occur in nuclear power plant fluid systems. In the
past few years, over 200 incidents involving water
hammer in nuclear power reactors have been
reported. The phenomenon occurs in various fluid
systems and for various reasons—e.g., the rapid con-
densation of steam pockets, steam-driven slugs of
water, pump startup with partially empty lines, or
rapid valve motions. While no water hammer
incident has resulted in the release of radioactivity
outside of a plant, the concern is that water hammer
could result in the failure of a pipe in the reactor
coolant system or disable a system required to cool
the plant after a reactor shutdown.

Seven technical reports on water hammer were
issued by NRC contractors during 1979 and three
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In a steam-generator water hammer, the water slug, which
may be traveling at tens or even hundreds of feet per second,
impacts on the water filling the upstream side of the pipe, send-
ing hydraulic pressure waves through the system which may
cause damage to piping.

additional draft technical reports were issued during
1980. Work was initiated in late 1980 on an NRC
report which will summarize the findings of all stud-
ies and actions taken as part of Task A-1. This report
will present staff recommendations for final resolu-
tion of the water hammer issue. This NUREG report
is currently scheduled to be issued in mid-1982.

Asymmetric Blowdown Loads
On the Reactor Coolant System

In the very unlikely event of a rupture of the pri-
mary coolant piping in light water reactors, large
non-uniformly distributed loads would be imposed
upon the reactor vessel, reactor vessel internals, and
other components in the reactor coolant system.
Plant modifications to ensure that the postulated
loads are accommodated have been implemented late
in the construction stage of several plants and have
been proposed and are under staff review for some
operating plants. For plants still under operating
license review, the NRC staff requires the plant-
specific analyses and any necessary plant modifica-
tions be completed prior to issuance of an operating
license. The staff also reviewed and approved topical
reports from the vendors of pressurized water reac-
tors (PWRs), explaining their generic approaches to
the calculation of the asymmetric loads in a loss-of-
coolant accident.

The NRC staff’s resolution of this issue is
described in a report, ‘‘Asymmetric Blowdown Loads
on PWR Primary Systems: Resolution of Generic
Task Action Plan A-2 (NUREG-0609, December
1980). This report provides acceptance criteria and
guidelines for use in plant-specific analyses. Such
analyses were requested of all licensees with operat-
ing PWRs in January 1978, and an evaluation of its
plant’s capacity to sustain asymmetric loads was
received from each. These were undergoing staff
review at the end of fiscal year 1980. Asymmetric
blowdown loads are expected to have lesser safety
significance in boiling water reactors (BWRs), which
operate at much lower pressure than the pressurized
water reactors. A plan for resolving the matter for
BWR plants will be developed by the NRC staff and
carried out separately from the PWR issue.

PWR Steam Generator Tube Integrity

In plants employing pressurized water reactors, the
primary coolant is kept under pressure sufficient to
prevent boiling. This high-pressure water passes
through tubes around which water circulates in a
secondary system where steam is produced to drive
the turbine generators. The assembly in which the
heat transfer takes place is the steam generator. The
tubes within it are an integral part of the primary
coolant boundary, keeping the radioactive primary
coolant in a closed system, isolated from the
environment. Maintenance of steam generator tube
integrity is a primary concern, both during normal
operation or during an accident. Discussions of
specific problems associated with steam generator
tube integrity occurring at operating -reactors were
provided in two reports: ‘“‘Operating Experience with
Recirculation Steam Generators” (NUREG-0523,
January 1979) and ‘‘Operating Experience with Once
Thro;lgh Steam Generators” (NUREG-0571, March
1980).

The significant developments in Westinghouse
steam generators since July 1979 were the following:

e Steam generators inspections at Point Beach
Unit 1 (Wis.) during August and October 1979
indicated extensive caustic-induced, intergranu-
lar attack and stress corrosion cracking of the
steam generator tubes in the tube/tubesheet
crevices. Because of concerns regarding the
apparent high rate of tube degradation, the large
number of tubes affected, and the detectability
of cracking of tubes in the tubesheet crevices,
the unit is currently operating under restrictions
imposed by Orders dated November 30, 1979
and April 4, 1980. The results of required
inspection in March and August 1980 indicated
that the tubesheet crevice degradation
phenomenon is still active, although the number



Caustic-induced intergranular  attack
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of newly defective tubes found during these
inspections was significantly smaller than in pre-
vious inspections. The need for confirming, by
Order, the licensee’s plans to perform another
steam generator inspection during its scheduled
refueling outage in November 1980 was under
consideration by the staff at the close of the
report period.

Five units (Point Beach Units 1 and 2, H. B.
Robinson Unit 2 (S.C.), R. E. Ginna (N.Y.),
and Prairie Island Unit 1 (Minn.), incurred
inservice steam generator leaks due to the tube-
sheet crevice phenomenon since August 1979.
Two additional units, Prairie Island Unit 2 and
San Onofre Unit 1 (Cal.), are also known to
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have experienced the tubesheet crevice

phenomenon. In comparison to Point Beach
Unit 1, the numbers of affected tubes identified
at these other units to date are considerably
smaller, in some cases amounting to only one or
two tubes.

San Onofre Unit 1 has been shut down since a
steam generator leak occurrence on April 7,
1980, attributable to at least five defective tubes.
Multifrequency- eddy current examinations and
laboratory examinations of tube specimens
removed from the plant indicated the leaking
tubes to be among approximately 1,000 tubes
with extensive caustic-induced, intergranular
attack and circumferential cracking at the top of
the tubesheet elevation. The licensee has ini-
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tiated a repair program to install sleeves in all
steam generator tubes within the zone of the
tube bundle where this phenomenon is occur-
ring. The program is intended as a long-term
corrective action.

Trojan Unit 1 (Ore.) and Farley Unit 1 (Ala.)
were shut down on October 12, 1979 and June
13, 1980, respectively, because of steam genera-
tor leaks occurring in the U-bend region of
Row-1 tubes. Similar defects, which occasioned
only slight leakage and did not lead to plant
shutdown, were observed at North Anna Unit 1
(Va.) during the December 1979 refueling
outage. These U-bend leaks are not denting-
related, but the definite cause is uncertain and
their safety significance is presently under staff
review. In cooperation with the Portland General
Electric Company, the Westinghouse Corpora-
tion has initiated an intensive program of labora-
tory examination and analysis of tube specimens
removed from the Trojan steam generators.
Besides seeking to establish the cause and signi-
ficance of these defects, the examination will
employ non-destructive methods to identify
tubes which may eventually develop such
defects.

In April and May 1980, a corroded steam generator from the
Surry Nuclear Power Station was shipped by truck (shown here)

e On October 2, 1979, Prairie Island Unit 1

underwent a steam generator tube rupture lead-
ing to a primary-to-secondary leak of 400
gallons-per-minute. The reactor was brought to a
cold shutdown in a routine manner following the
emergency procedures for such an event. Sub-
sequent inspection revealed that the tube rup-
ture was caused by mechanical wear of the tube
by a foreign object leading eventually to a pres-
sure burst. The foreign object was later identi-
fied as a spring, jammed by the flow-blocking
device; it is believed that the spring was part of
sludge removal equipment and was inadvertently
left in the steam generator during a previous
outage.

e The January 1980 inspection of the Prairie

Island Unit 2 steam generators resulted in the
finding of 132 tubes with wall-thinning indica-
tions. A laboratory analysis of the tube specimen
removed from the unit indicates that the tube
wall thinning was corrosion-induced, possibly
related to resin carryover from the condensate
polisher. The corrosion mechanism is still under
investigation.

During the first refueling and steam generator
inspection outage at North Anna Unit 1 in Sep-

across country and by barge up the Columbia River to the Bat-
telle Pacific Northwest Laboratory for research on tube integrity.



tember 1979, support plate/tube intersection
corrosion cracking—and/or possible support-
plate-ligament cracking—was detected. The latter
is indicative of an early stage of denting.
(Tube-denting is discussed in the NRC Annual
Reports of 1978 and 1979). A review of the
plant-chemistry data indicated that a major
discharge of resins from the condensate polisher
into the steam generators occurred in February
1979. The resins are believed to have decom-
posed in the steam generator operating environ-
ment, producing sulfuric acid. This, in turn, led
to magnetite formation within the support plate
crevices. A program of boric acid treatment was
implemented in an attempt to stop further mag-
netite formation.

* Replacement of the Surry Unit 2 (Va.) steam
generators has been completed, and replacement
of the Surry Unit 1 steam generators began in
September 1980, Replacement is also planned at
Turkey Point Units 3 and 4 (Fla.) subject to a
hearing ordered by the Atomic Safety and
Licensing Board. In the interim and prior to
replacement, these units (which are extensively
degraded by denting) are operating under res-
trictions imposed by the NRC.

Steam generator inspections at Combustion
Engineering . units since August 1979 have not
revealed any new significant developments. At Pal-
isades (Mich.), where significant wastage had been
observed up to 1976, the results of the September
1979 steam generator inspection indicate that the
wastage phenomenon has essentially been arrested.

Significant developments regarding Babcock and
Wilcox steam generators since August 1979 included
the following:

e Steam generator inspections performed at
Oconee Unit 1 (S.C.) during the November
1979 refueling outage resulted in the removal
from service, by plugging, of approximately 80
tubes. The tube degradations were generally
attributed to “‘liquid impingement’’ erosion,
affecting both on- and off-lane tubes.

¢ Oconee Unit 3 was shut down on June 15, 1980,
with a steam generator leak. Subsequent inspec-
tion revealed the leak in a lane tube with a
fatigue-induced, 300° circumferential crack at
the upper tubesheet. Similar fatigue cracks have
been observed previously at all three Oconee
units. (The lane-tube degradation was reported
previously in NRC Annual Reports of 1978 and
1979).

Plant technical specifications require routine
inservice inspection of steam generators to be per-
formed every 12 to 24 months. The NRC has
imposed license conditions on plants with severely

degraded steam generators to increase the required
frequency of inspection. The conditions also require
that, following inspection of steam generators and
completion of any necessary repair programs by the
licensees, the NRC must approve or concur in the
restart of each severely affected facility. Safe opera-
tion is assured by the imposition of strict conditions,
including the plugging of affected tubes and restrict-
ing of allowable leak rates during operation.

While the NRC continues to closely monitor and
evaluate the acceptability for continued operation of
plants experiencing steam generator tube problems,
it is proceeding with three generic tasks in the NRC
program for the resolution of generic issues. Specifi-
cally involved are Generic Tasks A-3, A-4, and A-5,
addressed to the problems of Westinghouse,
Combustion Engineering, and Babcock and Wilcox
steam generators, respectively. (A description of
these Task Action Plans was provided in the /979
NRC Annual Report, p. 70). The approach taken in
the Task Action Plan is to integrate technical studies
in the three areas of systems ahalyses, inservice
inspection, and tube integrity in order to establish
improved criteria by which to ensure safe and reli-
able steam generator operation. These studies have
been completed and a draft report will be issued for
public comment.

BWR Mark I and Mark 11
Pressure Suppression Containments

Boiling water reactor (BWR) pressure-suppression
containment systems, principally designed by the
General Electric Company, are engineered to utilize
a large mass of water (suppression pool) as a heat
sink which will condense the steam and absorb the
energy released from the reactor primary system in
the event of postulated accidents or transients. The
absorption of excessive energy by the stored water
reduces the pressure in the containment and that, in
turn, reduces the driving force that might lead to a
release of fission products to the environment that
may have escaped into the containment building
from the primary system.

During the course of large-scale testing for an
advanced design pressure-suppression containment
(Mark III) and during in-plant testing of facilities
with the Mark I containment design, new suppres-
sion pool hydrodynamic loads were identified which
had not been explicitly considered in the original
design basis for Mark I and Mark II plants. These
additional loads result from the dynamic effects of air
and steam being rapidly forced into the suppression
pool during a loss-of-coolant accident (LOCA) or a
safety relief valve discharge from the primary system.

The NRC staff has identified and initiated a
number of generic tasks to review and evaluate the
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results of the industry programs and to develop cri-
teria for licensing actions on individual plants using
the Mark I and Mark II containment designs. Task
A-6 was completed with the issuance of the ‘““Mark I
Containment Short-Term Program Safety Evaluation
Report”” (NUREG-0408, December 1977). In that
report, the NRC concluded that an adequate margin
of safety had been demonstrated for the most prob-
able hydrodynamic loads induced by a design-basis
LOCA, such that the licensed Mark I BWR facilities
may continue operation without undue risk to the

‘health and safety of the public while the Long-Term

Program is being conducted.

Task A-7 was concluded with the issuance of the
“Mark I Containment Long-Term Program Safety
Evaluation Report”” (NUREG-0661, July 1980). This
report describes the results of the NRC’s review of
the proposed generic hydrodynamic load definition
and structural assessment techniques and the NRC
Acceptance Criteria for the subsequent plant-unique
assessments. The plant-unique assessments are
currently underway and most of the affected utilities
have performed several of the known plant modifica-
tions in order to expedite the resolution of this issue.
The Acceptance Criteria are to be formally issued to
the Mark I licensees with schedules for completion
of all of the plant modifications needed to conform
to those criteria. Based on the NRC’s review of the
proposed modification schedules, the implementation
of the Mark I Long-Term Program is expected to be
completed in 1982.

Task A-8 deals with the ‘“‘Mark II Containment
Program.”” The Mark II Owner’s Group developed a
program consisting of a number of analytical and
experimental tasks to support their pool, dynamic-
loads application methods. They divided the overall
program into two parts: a Lead-Plant Program and a
Long-Term Program. The Lead-Plant Program was
essentially completed with the publication of a report
on ‘‘Mark II Containment Lead Plant Program Load
Evaluation and Acceptance Criteria” (NUREG-0487,
October 1978).

As a result of new full-scale test data that became
available early in 1980, questions were raised regard-
ing the acceptability of the lead-plant chugging and
condensation oscillation loads. Following the Mark II
owners analysis of this new test data, new loads were
presented in July 1980. The staff plans to issue their
evaluation of these loads in December 1980 in the
form of a letter report.

The Mark II owners plan to issue several key
reports in October 1980 wherein several new Long-
Term Program loads will be proposed. The staff
recently issued Revision 3 to the A-8 Action Plan,
which scheduled an evaluation in late 1980 of these
loads. This is to be followed by a safety evaluation
report in March 1981,

Under Generic Task A-39, ‘“‘Determination of
Safety Relief Valve Pool Dynamic Loads and Tem-
perature Limits for BWR Containment,”” the NRC
staff is evaluating the results of industry experimen-
tal and analytical programs for Mark I, II, and III
containment designs. The results of Generic Task
A-39 will be an integral part of the final acceptability
of these designs. The portions of this generic task
related to the Mark I design have been completed
and reported in ‘‘Safety Evaluation Report: Mark 1
Containment, Long-Term Program: Resolution of
Generic Technical Activity A-77 (NUREG-0661,
July 1980). The portions related to Mark II and
Mark III are currently scheduled to be completed in
November 1980 and May 1981, respectively.

Anticipated Transients Without Scram

Nuclear Plants have safety and control systems to
limit the consequences of abnormal operating condi-
tions. During the life of a nuclear power unit, ‘‘anti-
cipated transients’® are, by definition, abnormal
operating conditions likely to occur one or more
times. These are conditions such as a loss of power
to recirculation pumps, the loss of off-site power, the
tripping of the turbine generator set, and the like. In
some such cases, a rapid shutdown of the nuclear
reaction—initiating a ‘‘scram’—is an important
safety measure. If there were a potentially severe
transient, and the reactor shutdown system did not
function as designed, then an ‘‘anticipated-transient-
without-scram,’” or ATWS, would have occurred.

ATWS safety issues have been under study by the
AEC, NRC and the nuclear industry for a number of
years. Details on the safety significance of ATWS
and actions taken by NRC and industry prior to 1980
in response to its safety issues may be found in the
1979 NRC Annual Report, p. 73.

The NRC staff, in December 1978, proposed a
combination of preventive and mitigative means of
providing improved protection from ATWS events in
a report, *“Anticipated Transients Without Scram for
Light Water Reactors” (NUREG-0460).

Volume 4 of NUREG-0460, issued for comment
in March 1980, presented staff review of industry
responses to the alternatives proposed in Volume 3.
The staff received comments from industry and from
the NRC Advisory Committee on Reactor Safe-
guards and submitted a recommendation for rule-
making for Commission consideration on September
4, 1980.

(During the report period, an incident took place
at the Browns Ferry Nuclear Plant Unit 3 (Ala.)
involving the failure of the reactor to scram com-
pletely. The event is discussed at length in Chapter
5, under ‘“‘Abnormal Occurrences’” and ‘“AEOD
Technical Studies.’”)



BWR Nozzle Cracking

Over the past several years, inspections at 22 of
the 23 boiling water reactor (BWR) plants licensed
for operation in the United States have disclosed
some degree of cracking in the feedwater nozzles of
the reactor vessel at 18 facilities. The one remaining
facility has not yet accumulated significant operating
time and has, therefore, not yet been inspected. The
feedwater nozzles are an integral part of the primary
pressure boundary of the reactor coolant system and
the second barrier (after the fuel cladding) to the
release of radioactive fission products. All of the
repaired BWR feedwater nozzles met the ASME
pressure vessel code limits and, therefore, no
immediate action was necessary. The cracking is
potentially serious, however, because it could lead to
a reduction in safety margins during repair work and
result in considerable shutdown time.

The reactor vendor (the General Electric Com-
pany) and the NRC have concluded from their
separate studies that the cracks are initiated by rapid
fluctuations in water temperature on the inside sur-
face of the nozzles during periods of low feedwater
temperature when flow may also be unsteady and
perhaps intermittent. The cracks then grow deeper
as a result of operational startup and shutdown cycles
or other operationally induced transients. The stain-
less steel cladding exhibited less resistance to crack
initiation than the underlying low-alloy steel. The
affected licensees have increased inspections of the
nozzles and are closely monitoring the situation,
pending long-term solution.

In a closely related area, the NRC was informed in
March 1977 by the General Electric Company that a
crack had been found in the nozzle of the control
rod drive (CRD), return-line in a reactor vessel. The
CRD return-line nozzles are the openings in BWR
pressure vessels through which the high pressure
water in excess of that needed to operate and cool
the CRDs is returned to the pressure vessel. The
cracks resembled those found in the feedwater noz-
zles and seemed to be the result of the same kind of
cyclic thermal stresses that were causing feedwater
nozzle cracks.

In 1977 the NRC staff efforts related to the resolu-
tion of these two similar issues regarding nozzle
cracking in boiling water reactors were consolidated
into a single staff effort, Generic Task A-10.

The NRC draft report, “BWR Feedwater Nozzle
and Control Rod Drive Return Line Nozzle Crack-
ing”” (NUREG-0619, April 1980), incorporates guid-
ance for operating reactors and plants under licensing
review. Public comment on this report was invited in
May 1980. Public comments were received and
incorporated where applicable. A meeting was held in
September 1980 to discuss the remaining issue
requiring near-term action, that of the efficacy of

proposed inservice thermal sleeve-seal, leakage-
detection sytems. The final report, ““BWR Feedwa-
ter Nozzle and Control Rod Drive Return Line Noz-
zle Cracking’”> (NUREG-0619), incorporates changes
made as the result of public comments and includes
a summary of NRC’s responses to all comments
received.

The resolution of questions regarding the future
selection of improved inservice inspection techniques
(for crack detection) and frequency of inspection has
been separated from the generic task while major
industry investigations continue (incuding thermal
cracking in a full-size nozzle mockup to be used in
ultrasonic evaluation). A supplement to the NRC
staff report cited above may be necessary upon com-
pletion of these studies. In the meantime, stringent
inspection requirements, based mainly upon dye-
penetrant testing, are still in force. All licensee
efforts (such as system and operational changes to
lengthen the time prior to crack initiation and to
slow crack growth) are taken into account in the
determination of inspection techniques and criteria.

Plant-specific implementation of the generic licens-
ing positions developed under this task (with the
exception of future inservice inspection questions)
has begun.

Reactor Vessel Material Toughness

Nuclear reactor pressure vessels are required to
have adequate margin against fracture in the pres-
ence of relatively large postulated flaws. This require-
ment is imposed for conservatism even though
extensive, periodic inservice inspection programs
provide protection against the presence of such flaws,

For the service time and operating conditions typi-
cal of current operating plants, reactor vessel fracture
toughness provides adequate margins of safety
against vessel failure. Further, for most plants the
vessel material properties are such that adequate
fracture toughness can be maintained over the life of
the plants. However, results from a reactor vessel
surveillance program indicate that up to 20 older
operating pressurized water reactor pressure vessels
were fabricated with materials that will have marginal
toughness after comparatively short periods of opera-
tion. This issue of ‘‘Reactor Vessel Material Tough-
ness’’ has been designated as Task A-11.

A program intended to provide an engineering
analysis of reactor pressure vessel beltline regions
based on elastic-plastic fracture mechanics concepts
was established in late 1978 by the U.S. Department
of Energy, with management by Sandia Laboratories.
The work was completed in early 1980 but failed to
reach the goal of developing a viable analysis
method. This resulted in a delay of about one year
for the completion of Task A-11. Currently, the
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development of useful formulations, advanced
material properties and engineering verification is
being accomplished by the NRC through several
technical assistance contracts with active NRC staff
participation. 'lhe engineering method will account
for radiation-induced material degradation.

Since the publication of the 1979 NRC Annual
Report, the following has been accomplished:

(1) The newly developed elastic-plastic fracture
test method for routine determination of
fracture toughness was employed to provide
data from irradiated specimens of pressure
vessel steels.

(2) Advanced elastic-plastic fracture mechanics
concepts were developed and the results pub-
lished.

(3) Flastic-plastic fracture mechanics methods
were employed to develop formulas for
predicting fracture of pressure vessels with
both surface and through-wall cracks in the
cylindrical shell regions.

(4) A team of recognized experts in the several
engineering disciplines involved in Task A-11
was assembled and is working actively under
several NRC contracts to evaluate the “‘J-
integral”’ and ‘‘tearing modulus’ concepts
with respect to reactor pressure vessel appli-
cations and revision of existing codes and
standards.

Task A-11 is now scheduled to be completed by
December 31, 1980, with the issuance of a NUREG
report. This delayed completion date remains well in
advance of the latest acceptable date to assure that
adequate fracture toughness is maintained in those
older reactor vessels that will have lower toughness
with the passage of time.

Fracture Toughness and Potential for
Lamellar Tearing of Component Supports

During the course of the licensing review for a
specific pressurized water reactor (PWR), a number
of questions were raised as to (1) the adequacy of
the fracture toughness properties of the material
used to fabricate the reactor coolant pump supports
and steam generator supports, and (2) the potential
for failure due to lamellar tearing of these same sup-
ports. Because materials and designs similar to those
of the PWR originally reviewed have been used in
other plants, review of this issue was designated as
generic Task A-12. This review has recently been
expanded to include other PWR supports and the
supports of cooling water reactors as well.

Definitive acceptance criteria regarding fracture
toughness of all support materials and resistance to
stress-corrosion cracking of high-strength support

materials were forwarded to licensees and applicants
in letters dated May 19 and 20, 1980. Because of
negative responses, the NRC staff convened a meet-
ing with licensees, applicants, and other industry
representatives in August 1980. The outcome of the
meeting was tentative NRC staff acceptance of a pro-
gram sponsored by industry through the Electric
Power Research Institute for resolution of issues
regarding fracture toughness and stress corrosion.
The NRC staff established the following specific cri-
teria for the industry-sponsored program to be

acceptable:
(1) Fracture toughness values must be con-
firmed.

(2) Plant-specific geometries must be included in
the calculations.

(3) Residual stresses must be included.

(4) Methods of determining initial flow size must
be clearly defined, and mockup or modeling
must be used to demonstrate reliability of
non-destructive examination methods.

(5) A probability of failure argument as the sole
means of proving acceptability of high
strength materials will not be accepted.

In addition, the NRC staff required that the pro-
posed alternative program be presented to the staff
by the end of 1980. This program, if found accept-
able by the NRC staff, may then be utilized by licen-
sees and applicants. Failure to do this will result in
the staff’s imposition of its original criteria, modified
to incorporate comments deemed applicable.

Lamellar tearing, the second aspect of the prob-
lem, is a cracking phenomenon which occurs beneath
welds and is principally found in rolled steel plate
fabrications. The results of an extensive survey by a
consultant to the staff revealed that, although lamel-
lar tearing is a common occurrence in structural steel
construction, virtually no inservice failures attributa-
ble to lamellar tearing are known. Nonetheless, addi-
tional research is being planned to provide a more
definitive and complete evaluation of the importance
of lamellar tearing to the structural integrity of
nuclear power plant support systems. This research
will be a follow-on effort to Generic Task A-12, The
Electric Research Institute has been asked to fund
and manage the desired research.

Systems Interaction
In Nuclear Power Plants

In November 1974, the Advisory Committee on
Reactor Safeguards requested that the staff give
attention to the evaluation of safety systems from a
multidisciplinary point of view in order to identify
potentially undesirable interactions between plant
systems. The concern arises because the design and



analysis of systems is frequently assigned to special-
ists whose focus could lead them to overlook adverse
interactions between systems. Task A-17 was ini-
tiated to provide an independent investigation of sys-
tems required to perform safety functions in order to
assess the degree to which the current review pro-
cedures take potential systems interactions into
account. This investigation has been conducted by
Sandia Laboratories under contract assistance to the
NRC.

The contractor effort on Phase I of the task began
in May 1978 and was completed in March 1980,
seeking to identify areas where interactions are possi-
ble between systems which could negate or seriously
degrade the performance of safety functions. The
investigation, conducted by means of ‘‘fault tree’
analyses, identified the way in which NRC review
procedures account for these interactions; it was
completed during 1979.

A contractor report was published under the title,
“Final Report - Phase I: Systems Interaction Metho-
dology Applications Program’> (NUREG/CR-1321,
April 1980). Another report providing the NRC
staff’s conclusions based on the contractor’s work
was scheduled to be issued in April 1980. However,
the Three Mile Island Unit 2 accident caused the
NRC staff to consider reorienting the Task A-17
Phase I effort so as to include improved treatment of
such matters as operator actions, design errors, and
maintenance procedures. It was decided not to dis-
rupt the Phase I effort, which was nearing comple-
tion, but rather to consider expanding the Phase II
effort to include treatment of TMI-2 related issues.

On February 20, 1980, the NRC staff and its con-
tractor presented the results of the Phase I investiga-
tion to the Subcommittee on Plant Arrangements of
the Advisory Committee on Reactor Safeguards.
While the subcommittee encouraged the NRC staff
to continue its investigation using the more discip-
lined and formal methods of analyses, it nevertheless
recommended that the NRC staff provide a demon-
stration of the efficacy of the ‘‘fault tree’” method of
analysis used in Phase I before extending the investi-
gation to include the treatment of other matters. The
NRC staff has been unsuccessful in attempting to
demonstrate the efficacy of the fault tree method of
analysis for revealing potential systems interactions.
Whether the fault tree method of Phase I is practical
by itself or needs to be supplemented, or perhaps
replaced, by alternative methods needs to be deter-
mined. For this reason, the NRC staff’s conclusions
based on the contractor’s work and the scoping of
Phase II follow-on work have both been delayed
from the forecasted completion date of April 1980.
The NRC staff now plans to define a way to demon-
strate the analytical method and issue a report on the
demonstration by November 1981, and from that
base the NRC staff plans to define the scope of
Phase II follow-on studies by March 1982,

Concurrent with this effort on Task A-17, the
NRC staff and utility applicants and licensees are
performing investigations of systems interaction
using alternative methods. One method, which will
be conducted at the Indian Point Unit 3 plant,
employs “‘failure modes and effects analyses”
together with a compartment-by-compartment exam-
ination of a plant. Another method which has been
performed by the applicant at the Diablo Canyon
plant evaluates the overall effect on the plant safety
system function of failure of nonseismic equipment,
components and structures because of earthquake.
This study is now being reviewed by the NRC staff
and the ACRS. The staff concluded that there is rea-
sonable assurance that there are no systems interac-
tions from a seismic initiator that can adversely affect
safety.

Following the accident at Three Mile Island and as
a consequence of the recommendations of the
President’s Commission on the Accident at Three
Mile Island, the NRC Office of Nuclear Reactor Reg-
ulation was reorganized to give gréater emphasis to
integrated review of plant systems.

Environmental Qualification of
Safety-Related Electrical Equipment

Safety systems are installed at nuclear plants to
mitigate the consequences of postulated accidents.
Certain of these postulated accidents could create
severe environmental conditions inside the contain-
ment, such as high temperature, humidity, pressure,
and radiation levels. The most serious such accident
would be a high-energy pipe break in the reactor
coolant system piping or in a main steam line. In
order to assure that electrical equipment in safety
systems will perform its function under accident con-
ditions, the NRC requires that such equipment be
qualified to perform in the environment associated
with the accident. The process of clarifying the cri-
teria has given rise to certain questions regarding the
adequacy of qualification tests and analyses. Generic
Task A-24 was established to address this question
for those plants which received a Construction Per-
mit Safety Evaluation Report after July 1974.

IEEE Standard No. 323 for Qualifying Class IE
Equipment for Nuclear Power Generating Stations
and its ancillary standards have provided the focal
point for the development of environmental qualifi-
cation requirements in recent years. These standards
set forth basic requirements for environmental qual-
ification of electrical equipment and provide varying
degrees of detail for implementation of these require-
ments.

The staff requires in part that, for newer plants
(specifically those for which a construction permit
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(CP) safety evaluation report (SER) was issued after
July 1, 1974), the methods and programs developed
to qualify safety-related equipment should conform
to the requirements of IEEE 323-1974 and that this
standard be used as a guide in evaluating these qual-
ification programs. For plants for which a construc-
tion permit SER was issued prior to July 1, 1974, the
staff has required that the qualification programs be
developed in conformance with the guidelines estab-
lished in IEEE 323-1971: “1EEE Trial-Use Standard:
General Guide for Qualifying Class IE Flectrical
Equipment for Nuclear Power Generating Stations.”
This requirement has been applied on a case-by-case
basis to older plants that have been, or are currently,
undergoing an operating license review. On May 23,
1980, the NRC issued an order establishing criteria
to be used for the environmental qualification of
safety-related electric equipment. This act resulted
in orders for modification of license to all reactor
licensees, on August 29 and October 24, 1980.

Several aspects of equipment qualification are
being pursued at this time by the NRC staff and the
nuclear industry on a generic .basis, in order to
achieve a more uniform implementation of require-
ments established in IEEE 323-1974. One such
activity is a continuing process of revising and
upgrading industry standards by providing more
detailed guidelines for implementing the basic
requirements. A part of Generic Task A-24 is the
development of NRC staff positions which address
selected areas of the qualification issue. These posi-
tions are applicable to plants that are, or will be, in
the CP or OL review process and that are required to
satisfy the requirements set forth in either the 1971
or 1974 version of the IEEE-323 standard. A report
was issued on ‘“‘Interim Staff Position on Environ-
mental Qualification of Safety-Related Electrical
Equipment” (NUREG-0588, December 1979). The
final version of NUREG-0588 incorporating public
comments is scheduled to be issued in March 1981.

Supplemental reports may be issued reflecting any
changes in these interim positions which might result
from the continuing investigations of the Three Mile
Island Unit 2 accident, the staff’s review of the
responses to Bulletin 79-01 on operating plants, and
the resolution of several issues that are currently
being pursued by the NRC and the nuclear industry
such as aging effects, sequential vs. simultaneous
testing, etc. Other efforts under Generic Task A-24,
such as the review methods used for environmental
qualification of safety-related electrical equipment,
were eliminated from the scope of the generic
activity. The staff will perform this as part of operat-
ing license reviews. Task A-24 will be completed
with the issuance of the final version of NUREG-
0588. Several ongoing staff actions related to electri-
cal equipment at operating plants are discussed
below, under “Other Technical Issues.”

Control of Heavy Loads Near Spent Fuel

Overhead cranes are used to lift heavy objects,
sometimes in the vicinity of spent fuel, in both
PWRs and BWRs. If a heavy object, such as a spent
fuel shipping cask or shielding block, were to fall or
tip onto spent fuel in the storage pool or in the reac-
tor core during refueling, there could be a release of
radioactivity to the environment. The NRC staff’s
review of this safety issue was designated as Generic
Task A-36. The objective of the task was to develop
criteria which would reduce the possibility that heavy
loads might cause unacceptable damage to irradiated
fuel in a storage pool or in the reactor core.

In July 1980 a report, ““Control of Heavy Loads at
Nuclear Power Plants” (NUREG-0612), was issued
providing resolution of this issue. The report
describes the staff’s review and provides the criteria
that should be satisfied to assure safe handling of
heavy loads. The report also provides the basis for
revisions to the Standard Review Plan (SRP) and
Regulatory Guides—to be used both in future
reviews of new plants and for implementing addi-
tional requirements and procedures in operating
plants,

Although the criteria provided in NUREG-0612
are generic, implementation of these criteria will
depend upon plant design characteristics and specific
procedures in effect at each particular plant, there-
fore requiring a plant-by-plant review. Accordingly,
letters are being sent to each licensee requesting an
evaluation of its facility according to the criteria in
NUREG-0612, a description of modifications and
changes to be made to satisfy NUREG-0612, and a
schedule for effecting changes and modifications with
the objective of completing these by March 1983.
This licensee information will be required by March
1981, and will be reviewed by the staff with contrac-
tor technical assistance. Staff reviews of information
pertaining to the control of heavy loads at Indian
Point Units 2 and 3, Three Mile Island Unit 1, and
Zion Units 1 and 2 are already under way and
changes to Standard Review Plans and Regulatory
Guides will be made to incorporate the criteria of
NUREG-0612.

Seismic Design Criteria

NRC regulations require that nuclear power plant
structures, systems and components important to
safety be designed to withstand the effects of natural
phenomena such as earthquakes. There are a number
of plants with construction permits and operating
licenses issued before current regulations were in
place. For this reason, the seismic designs of various
plants are being reviewed again to assure that they
represent no undue risk to the public. Generic Task



Overhead systems are used for the
handling of heavy loads in nuclear
power plants. Photo shows a typical
polar crane in a pressurized water reac-
tor containment building for handling
such loads as the reactor vessel head,
upper vessel internals, vessel service
platform, and reactor coolant pumps.
Generic Task A-36 addresses criteria to
help reduce the possibility of unaccept-
able damage to irradiated fuel in a
storage pool or in the reactor from the
handling of heavy loads.

A-40 is a compendium of short-term efforts to sup-
port the re-evaluation of the seismic design of
operating reactors and to support licensing activities
in general.

Phase I includes a number of studies related to the
response to earthquakes of structures, systems, and
components. These studies, performed under NRC-
sponsored contracts, were completed by October
1979. Reviews of study results are underway. The
results will support the effort on seismic reevaluation
of operating plants, particularly in the area of site-
specific definition of seismic input. Reports on site-
specific response spectra were published as part of
Phase I. A report with recommendations for NRC
seismic design criteria was also published and revised
drafts of related sections of the Standard Review
Plan and Regulatory Guides were completed.

Phase II of Task A-40 includes several subtasks
pertaining to numerical modeling of earthquakes at
the source, analysis of near-source ground motion,
and attenuation of high-frequency ground motion.
Subtask studies by NRC contractors are scheduled
for completion by the end of 1980. An analysis of
near-source ground motion and the state-of-the-art
review of earthquake source modeling has been pub-
lished in a report, ‘‘State-of-the-Art Study Concern-
ing Near-Field Earthquake Ground Motion”
(NUREG/CR-1340, August 1980). Review and
implementation of the results of these studies in
terms of recommended revisions to the Standard
Review Plan and Regulatory Guides are scheduled
for March 1981.

Pipe Cracks at Boiling Water Reactors

Pipe cracking has occurred in the heat-affected
zones of welds in primary system piping in boiling-
water reactors (BWRs) since the mid-1960s. The
major problem is recognized to be intergranular
stress corrosion cracking (IGSCC) of austenitic stain-
less steel components that have been made suscepti-
ble to this failure mode by being ‘‘sensitized,” either
by welding or by post-weld heat treatment. Although
the likelihood is extremely low that IGSCC-induced
cracks will propagate far enough to create a signifi-
cant hazard to the public, the occurrence of such
cracks is undesirable and measures to minimize
IGSCC in BWR piping systems are indicated to
improve overall plant reliability.

A “Technical Report on Material Selection and
Processing Guidelines for BWR Coolant Pressure
Boundary Piping”> (NUREG-0313, Revision 1) was
issued in October 1979, The report sets forth the
NRC staff’s revised guidelines for reducing 1GSCC
susceptibility of BWR piping. The guidelines describe
a number of preventive and corrective measures
acceptable to the NRC, including guidelines for: (1)
corrosion-resistant metals for installation in BWR
piping, (2) methods of testing, .(3) processing tech-
niques, (4) augmented inservice inspection, and (5)
leak detection. The report also included recommen-
dations for developmental work to provide future
improvements in limiting the extent of IGSCC or
detecting it when it occurs.

All comments were evaluated and several modifi-
cations to the report were made to accommodate
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those comments of significance to safety. The final
NUREG-0313, Revision 1, was published in July
1980 and this constitutes the completion of the gen-
eric technical activity A-42. The staff is now in the
process of implementing its position established in
the NUREG report.

Containment Emergency Sump Reliability

Following a postulated loss-of-coolant accident
(LOCA), such as a break in the reactor coolant sys-
tem piping, the water flowing from the break would
be collected in the emergency sump at the low point
in the containment. This water would later be recir-
culated through the reactor system by the emergency

“core cooling system (ECCS) pumps to maintain ade-

quate core cooling. This water would also be circu-
lated through the containment spray system to
remove heat and fission products from the contain-
ment. Loss of the ability to draw water from the
emergency sump could therefore disable the emer-
gency core cooling and containment spray systems.

Action on this issue has been designated as Task
A-43. A Task Action Plan was under development in
March 1979 when it was disrupted by the Three Mile
Island Unit 2 accident. The Task Action Plan is now
being re-evaluated, consistent with NRR’s redefined
needs. Activities being pursued include: (1) sump
hydraulic studies at the Alden Research Laboratory,
and (2) assessment of insulation utilized in PWR
containments.

A DOE-funded program requested by NRC has
been contracted to the Sandia Laboratories. The
associated research is being performed by the Alden
Research Laboratory to obtain engineering data on

Perspective view of the test facility for
containment emergency sumps at the
Alden Research Laboratory in Worces-
ter, Mass. Experiments on sump
hydraulics are scheduled for 1981 as a
part of Generic Task A-43.

full-scale sump hydraulics behavior to determine: (1)
the interrelationships and importance of sump
geometric design parameters on sump hydraulic per-
formance, particularly their susceptibility to induced
vortices which could entrain air into the recirculation
lines and reduce pump performance, and (2) to
determine the effectiveness of vortex suppression
devices.

The Alden Laboratory has successfully concluded
the shakedown testing of the experimental facility.
The experiments will be made during the fiscal year
1981 and the data analysis and reporting of results by
Sandia are targeted for completion about April 1982,

In addition to the sump hydraulics aspects, a
representative plant survey to establish the types of
insulation employed within reactor containments is
nearing completion. Preliminary findings indicate
that the predominant insulation employed is a metal-
lic foil type. These findings, along with a review of
typical operating plants will be used to reassess the
potential for LOCA-generated debris to block con-
tainment sumps. A reassessment is expected by June
1981,

Station Blackout

In keeping with the ‘defense-in-depth’ safety
strategy, electrical power essential to the effective
performance of certain safety systems at nuclear
power plants must be supplied by at least two
independent redundant sources called ‘‘divisions.”
For example, the systems used to remove decay heat
to cool the reactor core following a reactor shutdown
are among the safety systems which must have unin-
terrupted electric power supply to meet safety



requirements. Each independent division for supply-
ing electricity to safety systems includes an off-site
alternating current (a.c.) power connection, an on-
site standby emergency a.c. power supply (usually
one or more diesel-electric generators), and on-site
direct current (d.c.) sources.

The issue of station blackout involves a study of
whether or not nuclear power plants should be
designed to accommodate a complete loss of all a.c.
power (i.e., a loss of off-site sources and all on-site
emergency diesel sources). Loss of all a.c. power for
an extended time in pressurized water reactors,
accompanied by loss of all of the auxiliary feedwater
pumps, could result in a failure to adequately cool
the reactor core, with potentially serious core melt or
core-degradation consequences. Usually one of two
redundant pumps is a steam-turbine-driven pump
that is not dependent on a.c. power for activation or
operation. However, if all of the auxiliary feedwater
pumps are dependent on a.c. power to function, then
a loss of all a.c. power for an extended period could,
of itself, result in a failure to cool the reactor core
sufficiently to avert serious consequences. Although
this is a low probability event sequence, it could be a
significant contributor to the overall risk of core melt
accidents. The latter would entail major economic
losses and also increase the risks (depending yet on
the integrity of the containment structure) to the
property and safety of the off-site population as well
as occupational workers on-site.

Current NRC safety regulations require as a
minimum that diverse power drives be provided for
the redundant auxiliary feedwater pumps. As noted
above, this is normally accomplished by utilizing one
or more a.c. power electric motor driven pumps and
one or more redundant steam turbine driven pumps.
One concern is the design adequacy of plants
licensed prior to adoption of the current require-
ments.

The task action plan (A-44) for resolving these
issues was approved in July 1980, with a scheduled
completion date of October 1982. The resolution of
the issue will involve extensive use of reliability and
risk assessment studies. This includes a detailed
analysis of a.c. power supply reliability, an evaluation
of potential accident sequence probabilities and
consequences, and plant response analysis. In the
current program, emphasis is being placed on quan-
tification of reliability of a.c. power supplies and, if
necessary, developing requirements to assure a high
reliability. A contract has been placed with the Oak
Ridge National Laboratory for technical assistance in
the a.c. power reliability and accident sequence
analysis tasks. Also, preliminary plant response
analysis for several station blackout accident
scenarios are under way within NRC.

The first effort scheduled for completion in the
program involves the reassessment and documenta-

tion of a preliminary survey conducted in 1979. The
intent of this survey was to identify any operating
plants having an exceptionally high probability of sta-
tion blackout accidents. This preliminary effort found
that there were no currently operating plants of
unusally high susceptibility to a severe core damage
accident resulting from a station blackout. To take
better account of analytical uncertainties, it was
decided to refine the survey. The updated assess-
ment is scheduled to be completed in fiscal year
1981.

(The station blackout problem was pivotal in an
appeal board hearing on the licensing of the St. Lucie
Unit 1 nuclear facility (Fla.), held during the report
period. The board imposed conditions designed to
improve the ability of utility personnel to deal with
loss-of-power situations. See Chapter 15.)

OTHER TECHNICAL ISSUES

Qualification of Safety-Related Equipment

In view of the evolution in equipment qualification
requirements and review procedures, questions have
arisen as to the quality of installed equipment, espe-
cially in older operating facilities. The concern is not
necessarily that the equipment is not of good quality,
but rather that the quality has not been demon-
strated and documented in accordance with current
standards.

In November 1977, the Union of Concerned
Scientists (UCS) petitioned for an upgrading of the
environmental qualification requirements for electri-
cal equipment in operating facilities to current stand-
ards. This petition ultimately led to the
Commission’s Memorandum and Order of May 23,
1980 (CLI-80-21) which provides guidance and
directives to resolve this matter.

The staff has developed a plan to implement the
Commission’s Order and to develop and carry out
procedures for the review of the qualification of
mechanical as well as electrical equipment. The
objective of the plan is to provide a systematic
approach to assuring that all safety-related equipment
in both operating and new facilities is properly quali-
fied. To facilitate the implementation of this plan, a
new Equipment Qualification Branch has been estab-
lished within the Division of Engineering of NRR.

The Equipment Qualification Program consists of
four principal parts:

e Environmental Qualification Reviews and Imple-
mentation

e Seismic and Dynamic Qualification Reviews and
Implementation

e Equipment Qualification Standards Development
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¢ Review and Implementation of Equipment Qual-
ification Test Programs

Overall coordination of the Equipment Qualifica-
tion Program will be provided by NRR with the
Equipment Qualification Branch acting as the lead
branch. The Office of- Inspection and Enforcement
will participate in the reviews of licensee submittals
and vendor test programs, perform inspections of
equipment at the various sites and direct the activi-
ties associated with the accreditation of testing
laboratories and the independent testing of selected
equipment. The Office of Standards Development
will be responsible for developing a rule and associ-
ated regulatory guides addressing NRC requirements
regarding equipment qualification. Finally, the Office
of Nuclear Regulatory Research will develop and
execute research programs to provide technical infor-
mation for the Equipment Qualification Program.

In addition to coordinating the overall Equipment
Qualification Program, NRR will review licensee sub-
mittals, develop an equipment qualification data
bank, develop standard qualification criteria, and per-
form the necessary licensing activities associated with
the program. NRR will review and monitor the
equipment testing programs conducted both by
industry and testing laboratories on behalf of the
NRC to assure the objectives of the Equipment
Qualification Program are being met.

PWR Pipe Cracking

Since 1975, the NRC has completed three studies
to investigate and assess the causes and safety signifi-
cance of cracking found in various Light Water Reac-
tor (LWR) piping systems. (See NRC annual reports
for 1975, 1978 and 1979.)

During 1979, several instances of cracking in feed-
water piping in pressurized-water reactors together
with reported cases of intergranular stress corrosion
cracking at Three Mile Island Unit 1, led to the
establishment of the PWR Pipe Crack study group.
In May 1980, the group completed a report, ““Inves-
tigation and Evaluation of Cracking Incidents in Pip-
ing in Pressurized Water Reactors,”” NUREG-0691.

The major efforts of the study group focused on
three questions: (1) the causes and safety signifi-
cance of pipe cracks in PWR safety-related systems,
(2) the ability of current in-service inspection (ISI)
and leak detection techniques to detect these cracks
and the effectiveness of current inspection programs,
and (3) recommendations for both upgrading the
licensing process for plants in the operating license
(OL) and construction permit (CP) stages and for
implementation of new criteria on operating plants.

The study group identified four distinct classes of
degraded PWR piping: (1) small-diameter lines that
have broken in service from fatigue loads, (2)

austenitic stainless steel lines in PWR systems that
have a service history of leakage caused by inter-
granular stress corrosion, (3) feedwater lines that
have partial/through-wall cracks (in one instance
there was a leaking crack) that resulted from inserv-
ice thermal fatigue loadings, and (4) lines where
service experience indicates a history of both crack-
ing and water hammer or dynamic loading.

To assess the safety significance of these cracking
mechanisms, the group performed simplified generic
scoping analyses for the affected piping systems and
evaluated actions that have been or could be taken to
ensure that adequate safety margins are maintained
for degraded piping. The group concluded that aug-
mented inspection and pipe replacement or repair
when defects are found are effective measures to
ensure adequate safety margins for feedwater lines
with thermal fatigue cracks and for stainless steel
secondary system lines with stress corrosion cracking.
These actions currently are being implemented by
the staff. The study group also identified one
instance where a large dynamic loading may produce
potentially unacceptable accident consequences.
Although the group believes that large dynamic loads
are rare events and that failure from dynamic loading
is unlikely, the potential for excessive dynamic load-
ing should be investigated further as part of NRC
Generic Task Action Plan A-1, “Water Hammer.”’
Finally, the results of simplified generic scoping anal-
yses performed by the group indicate that small-line
breaks observed in two systems may degrade the
function of the systems below that assumed in the
FSAR for certain postulated accident conditions. The
group believes that further plant-specific scoping and
more detailed analyses should be conducted to better
define the safety implications of small-lines breaks.
Should these analyses indicate unacceptable degrada-
tion of system function, remedial measures should
be taken to preclude small-line breaks in affected
systems.

The study group also identified areas where inserv-
ice inspection for thermal fatigue cracking and inter-
granular stress corrosion cracking could be improved
generally. The group further concluded that leak
detection practices are generally adequate; however,
it was suggested that more sensitive leak detection
methods might be desirable outside containment for
accident and some transients conditions.

Specific recommendations for implementation of
the study group’s findings for operating plants and
plants under construction are included in the study
group report.

Turbine Disc Cracking

Late in 1979, representatives of the Westinghouse
Electric Corporation met with Westinghouse turbine
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owners to discuss several problems, especially the
recently discovered cracking of ‘‘shrunk-on’’ turbine
discs. Westinghouse urged owners of 19 plants to
inspect their turbines by spring of 1980, and the util-
ities agreed to do so.

Westinghouse met with the NRC staff at Bethesda,
Md., on December 17, 1979, to convey the informa-
tion it had and discuss inspection results. Westing-
house also offered the staff criteria for permitting
continued operation of turbines with known or pos-
tulated cracks. These criteria, having been modified
by the staff, were felt to constitute a conservative
basis for operation under existing inspection
schedules. All turbines considered to require inspec-
tion in the near term were inspected by the end of
the report period. The staff will continue to evaluate
inspection results, repairs, and the calculational pro-
cedures used by these licensees to justify continued
operation of turbines.

During the course of this investigation, a turbine
disc failure occurred at Yankee Nuclear Power Sta-
tion (Mass.). The preliminary analysis indicates that
the cause was stress corrosion cracking. The crack
depths actually found were in agreement with the
staff’s “‘worst-case’” predication model and very close
to the calculated critical flaw depth.

The staff also met several times with General Elec-
tric Company’s Turbine Division personnel regarding
the possibility that their turbines may also be subject
to cracking. Detailed technical information has been
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provided to the staff, and we are currently evaluating
this information. Approximately eight General Elec-
tric turbines have already been inspected, and
although some minor ‘‘water cutting” has been
noticed, no cracks have been found to date.

At the present time, it is not known what the
exact conditions are that cause turbine disc cracking.
It is known that caustic soda and some acids will
cause cracking of turbine disc steels, but laboratory
and field tests also have shown that, under the right
conditions, cracks can be initiated and propagated by
pure steam or high-temperature water. It is also
known from laboratory tests that, under some condi-
tions, a significant period of incubation is needed to
initiate a crack, whereas under other conditions,
cracks will start to grow as soon as service conditions
are applied. These realities make it impossible to
predict crack growth rates and sizes in operating
equipment. Instead, an attempt is made to predict
what the worst case is likely to be.

Extensive studies by the British who experienced
wide-spread turbine disc cracking in the early 1970’s
found that disc material and heat treatment, keyway
and bore designs, temperature of operation, and, to
some degree, steam chemistry were major factors.
NRC staff, having plotted the depths of cracks found
to date and total operating hours to discovery of a
crack, found cracking to be a function of operating
temperature and material yield strength. The rate of
growth of cracks increases with the temperature. It
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also increases with the yield strength, probably
because steel of higher yield strength is more suscep-
tible to cracking and is selected to accommodate
higher design stresses.

The staff is in the process of defining inspection
requirements which involve procedures for predicting
maximum postulated crack sizes and methods for
calculating the size of cracks that could cause disc
failure. These calculations must be performed for
each turbine, and for each individual disc considered
subject to cracking, since each disc has a unique
combination of material and operating parameters.

Fire Protection

Following the fire at the Brown’s Ferry Plant in
March 1975, the NRC initiated a review of the fire
protection programs for all operating plants and for
plants not yet operational. Improved guidelines have
been developed and the minimum requirements for
specific aspects of fire protection for operating plants
were added as Appendix R to 10 CFR Part 50.

The fire protection program reviews have been
completed for the 70 licensed power plants, and most
modifications to improve plant capabilities have been
made. The remainder of the modifications are to be
completed by late 1982, except for modifications to
provide dedicated shutdown systems. Replication
tests which demonstrate the performance of fire pro-
tection features which have been approved by the
NRC as meeting NRC regulations are also being per-
formed. In addition, an audit program to review the

fire protection at operating plants at three year inter-
vals is being developed.

On November 4, 1977, the Union of Concerned
Scientists (UCS) filed a Petition for Emergency and
Remedial Action. Part of this petition dealt with fire
protection concerns at plants under construction and
at operating plants. The Commission issued an order
on April 13, 1978 denying the UCS petition on the
basis that plants under construction or in operation
are in compliance with General Design Criterion
3—Fire Protection. On May 2, 1978, the UCS sub-
mitted a petition requesting Commission recon-
sideration. The Commission issued an order on May
23, 1980, again denying the UCS petition on the
basis that the NRC’s fire protection program pro-
vides reasonable assurance that the public health and
safety is being adequately protected during the time
necessary for corrective action.

Decontamination of Dresden Facility

Commonwealth Edison Company (CECo) has pro-
posed to decontaminate the primary cooling system
of the Dresden Nuclear Power Station Unit 1 (I11.).
This represents the first major effort in the U.S. to
decontaminate the entire primary coolant system of a
reactor for the purpose of reducing occupational
exposures during subsequent operation. CECo has
completed construction of all of the support facilities
needed to carry out the decontamination and has
submitted information required by the NRC staff
concerning testing programs, preservice inspection of

e

A turbine disc that failed at the
Yankee Nuclear Power Station, Rowe,
Mass,, in January 1980. Preliminary
analysis indicated the cause was stress
corrosion cracking.



primary coolant boundary, and post-cleaning surveil-
lance programs. A draft Environmental Impact State-
ment was issued by the NRC in May 1980 for public
comment, and the final Statement was published in
October 1980.

Solvent wastes generated during the decontamina-
tion project will be solidified in 55-gallon drums. The
solidification system combines the radioactive liquid
waste with a solution of vinyl ester resin binder, cat-
alyst, and promoter to produce a product for packag-
ing and eventual off-site shipment to a licensed
disposal facility. Because of concern about the impact
of chelating agents in the waste on other waste in the
burial ground, the NRC has required that the waste
be buried at an arid disposal site, i.e., the Beatty,
Nev., or Hanford, Wash., commercial waste disposal
sites.

Control Rod Failure at Browns Ferry

The failure of 76 control rods to insert fully into
position during a routine manual ‘‘scram’’ at Browns
Ferry Unit 3 constituted a major off-normal
occurrence in fiscal year 1980 and raised an impor-
tant technical issue. This incident is discussed in
detail in Chapter 5, under ‘‘Abnormal Occurrences’’
and also under “AEOD Technical Studies.”

Improving the Licensing
Process

REORGANIZATION OF NRR

A major reorganization of the NRC Office of
Nuclear Reactor Regulation (NRR) was undertaken
in April 1980. This reorganization was intended to
facilitate management of the expected workload over
the next few years, to provide for the most effective
implementation of changes and improvements
recommended by the various Three Mile Island
accident investigators, and, in general, to use NRR
resources in the most effective and efficient way.

The new organization is set forth in the diagram
below. Some of its major features are as follows:

(1) The new Division of Human Factors Safety is
devoted totally to the people-oriented aspects
of safety, the benefits and hazards of the
human element in nuclear operations.

(2) All project managers are consolidated into a
single Division of Licensing, in a move
which expands and reinforces their authority

and responsibility. The basic technical disci-
plines have also been drawn together into
two sectors—the Division of Engineering and
the Division of Systems Integration. This
eliminates the previous segregation of exper-
tise between the plants in operation and
those under licensing review. More effective
interchange and application of requirements
and experience between these two areas are
expected to result.

(3) The Division of Safety Technology is dedi-
cated to the timely development of solutions
to generic safety issues and also to certain
managerial and procedural improvements
evolving from the TMI accident.

(4) The organization as a whole is geared to pro-
vide an interdisciplinary systems approach to
licensing reviews, operating problems and
generic issues.

(5 An interdisciplinary team approach is
employed in managing gelected projects and
programs.

(6) Better uniformity and continuity of policies
and personnel between pre- and post-
licensing phases is realized, since there is no
need to transfer a plant from one division to
another when the plant becomes operational.

The 1980 reorganization of NRR also included
establishment of a Research and Standards Coordina-
tion Branch to coordinate NRR programs with those
of the Office of Nuclear Regulatory Research and the
Office of Standards Development. A major area
requiring extensive coordination and one which will
have a large impact on licensing regulations and pro-
cedures is the rulemaking proceedings dealing with
reactor siting, emergency planning, degraded core
cooling, engineered safety features, and alternative
sites.

Also a part of the reorganization of the Office of
Nuclear Reactor Regulation (NRR) was the forma-
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tion of the Reliability and Risk Assessment Branch
to coordinate licensing activities in NRR involved
with application of probabilistic risk assessment tech-
niques. The use of these was given new impetus in
the aftermath of the TMI-2 accident as a means for
identifying significant contributors to risk that could
be overlooked in applying the design basis currently
in use in the licensing of nuclear power plants.

Recognizing the importance of reactor plant
experience to the licensing process, the NRR has
also created an Operating Experience Evaluation
Branch (OEEB), which is dedicated to the systematic
review and evaluation of reactor operations. When
incidents are identified as having possible safety
implications, the OEEB will recommend appropriate
additional staff review ang evaluation or may per-
form its own independent review. The OEEB main-
tains active contact with the Office for Analysis and
Evaluation of Operational Data, project managers
and other NRC staff elements.

Human Factors

One of the findings common to the various reports
on the accident at Three Mile Island Unit 2 was the
inadequacy of consideration of human factors in the
design, operation and regulation of nuclear power
plants. When the Office of Nuclear Reactor Regula-
tion was reorganized in April 1980, a new Division
of Human Factors Safety was established to provide a
focal point for increased emphasis on the people-
oriented aspects of safety. This new Division deals
with safety-related aspects of the man-machine inter-
face, plant procedures and tests, qualifications and
licensing of persons in certain functions, and the
organization and management of the plant and the
corporate staff as a whole. Most of the Division’s
early effort went into the review of plants which
were to be ready for an operating license in the near
future.

Control Room Design Reviews. The TMI Action
Plan states that all licensees and applicants for
operating licenses will be required to conduct a
detailed control room design review in order to iden-
tify and correct design deficiencies. This detailed
review is expected to take about a year. Applicants
for operating licenses who are unable to complete
this review prior to issuance of a license are required
to make preliminary assessments of their control
rooms to identify significant human factors and
instrumentation problems and establish a schedule
for correcting deficiencies. These applicants will also
be required to complete the more detailed control
room reviews on the same schedule as other licen-
sees with operating plants.

To audit the preliminary assessments, NRC has
formed teams of engineers and human factors spe-

cialists to conduct on-site reviews of human factors
in control room design for plants which are in late
stages of construction and are candidates for a near
term operating license. The human factors design
review consists of an evaluation of the layout of the
control room; the arrangement and layout of impor-
tant and essential controls, displays and instrumenta-
tion; the adequacy of the alarm system (audio and
visual); the effects of lighting and noise on the
operators responses; the effectiveness of the com-
munication systems; and other topics of human fac-
tors that may have an adverse effect on the control
room operators.

Following each site visit, a safety evaluation report
is prepared to point out human engineering deficien-
cies which might lead to an operator error. The
most serious deficiencies must be rectified by the
licensee prior to issuance of a full-power operating
license.

By the end of fiscal year 1980, site visits had been
conducted at the following plants: Sequoyah 1
(Tenn.); North Anna 2 (Va.); Salem 2 (N.J.); Dia-
blo Canyon 1 (Cal.); McGuire 1 (N.C.); Farley 2
(Ala.); San Onofre 2 (Cal.); Summer (S.C.); and
LaSalle 1 (11L.).

In August 1980, NUREG-CR 1580, a draft report
entitled ‘“Human Engineering Guide to Control
Room Evaluations,”” was issued for public comment.
This draft was prepared under contract by the Essex
Corporation to provide guidance for detailed control
room reviews. It is anticipated that comments and
internal NRC recommendations can be resolved so
that the final guidelines can be issued early in 1981.
Each applicant for an operating license and each
operating plant licensee will be required to use these
guidelines as the basis for a detailed control room
review.

Review of Emergency Procedures. The objective
of the procedures review as defined in the NRC TMI
Action Plan (NUREG-0660) is to improve the qual-
ity of procedures so as to provide greater assurance
that the operators’ actions are technically correct and
that procedures are explicit and easily understood
under normal, transient and accident conditions.

The NRC Bulletins and Orders Task Force for
TMI required technical changes to be made to
specific operating plants and emergency procedures
at all operating plants. The primary purpose of these
changes was to improve procedures related to
prevention and mitigation of accidents. Since the
completion of this effort NRC has taken action to
assure immediate improvement of selected emer-
gency operating procedures for near-term operating
license applicants. Specific actions taken include (1)
in-depth reviews of selected emergency procedures
(Steam Generator Tube Rupture, Inadequate Core
Cooling, Small-Break LOCA, Loss of Feedwater);
(2) meeting with vendors to discuss analyses and



NRC teams of engincers and human
factors  specialists  conduct  on-site
reviews of control room design at plants
in late stages of construction or nearing
the operating license stage. Here, NRC
personnel inspect control room panel at
Farley Nuclear Plant Unit 2 near
Dothan, Ala.

guidelines; (3) meeting with the applicant to discuss
procedure evaluation; (4) observation of a simulator
walk-through of selected procedures with shift crews;
(5) observation of a plant walk-through for one of
the selected procedures, and (6) evaluations of the
adequacy of all the emergency procedures for miti-
gating transients and accidents based on the review
of the selected procedures. Review of the North
Anna, Farley, Sequoyah and Salem plants has been
completed and the reviews of McGuire, Diablo
Canyon, and Summer plants are in progress. Pacific
Northwest Laboratory is providing technical assis-
tance in reviewing procedures of plants being
evaluated for operating licenses.

The Babcock & Wilcox Company and General
Electric Owners Group have committed to the
development of “‘symptom-oriented’’ procedures and
have submitted draft guidelines. This approach per-
mits the plant operators to respond to symptoms
whether or not the nature of the initiating event has
been identified and is thus an improvement over the
current event-oriented procedures which require the
operators to diagnose the event prior to taking
action. The symptom-based guidelines developed by
the General Electric Owners Group have been
reviewed and approved for trial implementation at
the LaSalle Nuclear Station to be operated by the
Commonwealth Edison Company in Illinois.
Combustion Engineering and Westinghouse will be
submitting upgraded guidelines based on analyses
that go beyond the current regulatory requirements
for transient and accident mitigation, in early 1981.

Based on the experience gained in the review of
emergency procedures for plants currently being
licensed, the staff, with the assistance of technical
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consultants, will develop criteria for the preparation
of improved procedures. The criteria will include
consideration of the human factors aspects of plant
procedures as well as technical adequacy. These cri-
teria, scheduled for completion in 1981, will be used
in connection with a long range program for upgrad-
ing safety related procedures at all plants.

Initial Test Programs. The TMI Action Plan
requires applicants for operating licenses to perform
a set of low-power tests to appraise and increase the
capabilities of shift crews to operate facilities in a safe
and competent manner and to assure training in
responding to plant changes and off-normal events.
Operators of facilities nearing operating license deci-
sion are required to develop and implement intensi-
fied training exercises during the low-power testing
programs. As of the end of the report period, the test
programs were completed at North Anna 2,
Sequoyah, and Salem 2. Five more plants, one BWR
and four PWRs, were expected to perform the low-
power tests before the end of 1980.

Technical Competence of Utility Licensees. Dur-
ing 1980, in accordance with the TMI Action Plan,
the NRR staff developed guidelines to be used on an
interim basis for evaluating the management qualifi-
cations, structure and technical resources of utilities
operating or having applied for license to operate
nuclear power plants. An early version of the draft
guidelines was completed in February 1980 and was
used by NRC’s reviewing teams in their evaluation
of the management and technical support resources
of utilities with application nearing an operating
license decision. Comments aimed at improving the
draft document were received from various parties.
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Based on these comments and on its own experi-
ence, NRR modified the guidelines and published
them for public and industry comment and for
interim use (NUREG-0731, ‘‘Guidelines for Utility
Management Structure and Technical Resources””).

An early effort by Basic Energy Technology Asso-
ciates, Inc., resulted in a report entitled ‘‘Power
Plant Staffing” (NUREG/CR-1280), prepared for
NRC under contract, which was issued for public
comment in April 1980. Another contractor pro-
duced a report entitled ‘‘Utility Management and
Technical Resources” (NUREG/CR-1656), setting
forth some guidelines related to utility management
and technical resources, and this was issued for com-
ment.

The Action Plan calls for Commission-approved
guidelines to be issued as requirements to all licen-
sees of operating plants and applicants for operating
licenses in the early part of 1981. Licensees of
operating plants are to review their organizational
structures and their technical resources in light of
these requirements, make revisions as necessary, and
submit to the NRC, by mid-1981, descriptions of
their training and staffing activities. Applicants for
operating licenses will be reviewed for conformance
to the Commission-approved requirements as part of
the normal review process.

Interim Criteria for Shift Staffing. Pending com-
pletion of the long-term development of criteria for
shift staffing and administrative controls, in accor-
dance with the TMI Action Plan, the NRC staff
developed interim criteria setting forth shift staffing
requirements for operating plants. These were issued
in a letter, dated July 31, 1980, to all licensees of
operating plants, applicants for operating licenses and
holders of construction permits. The major change
conveyed by this letter was a requirement that an
additional senior reactor operator be assigned on
each shift, other than during cold shutdown condi-
tions. The letter also set forth the policy that over-
time is not to be routinely used to compensate for an
inadequate number of licensed personnel, and that,
in any case, overtime was not to exceed the limits
established in the letter.

Shift Technical Advisor. In accordance with the
TMI Action Plan, NRC has required, since January
1980, that for the short-term a shift technical advisor
who has some engineering expertise and training in
plant dynamic response be on duty on each shift of
an operating plant to serve as advisor to the shift
supervisor. By January 1, 1981, licensees of all
operating plants were required to have advisors who
had completed the engineering course work and
training requirements prescribed by NRC. This
requirement for maintaining a technical advisor on
duty on all shifts, in addition to the licensed opera-
tors, was imposed because it was considered a neces-

sary method for improving a plant operating staff’s
capabilities for diagnosing and responding to off-
normal conditions.

Operator Licensing. The following revised criteria
were established during fiscal year 1980 regarding
qualifications of reactor operators:

e The experience requirement associated with
qualification for a senior operator’s examination
was changed from four years of power plant
experience of which one must be nuclear to four
years of which two must be nuclear. Responsible
experience is defined as that experience gained
as a control room operator or plant staff
engineer.

e Instructors must take a senior operator examina-
tion and must be enrolled in requalification pro-
grams.

o Facility certifications regarding an applicant’s
qualifications, previously signed by plant
management, must be signed by highest level of
corporate management.

o NRC examinations will include these new topics:
“Principles of Heat Transfer and Fluid Mechan-
ics’” (operator exam) and ‘“Theory of Fluids and
Thermodynamics’ (senior operator exam); time
limits will be imposed: nine hours for the opera-
tor exam and seven hours for the senior opera-
tor exam; the minimum passing grade will be
raised from 70 percent to 80 percent overall and
70 percent in each category of the test. Waivers
of the oral portion of the senior operator exami-
natjion for individuals who hold operator licenses
will not be granted routinely, as they were in the
past. All examination results will be released to
facility management rather than only the results
of those who had failed the examination, as was
done previously.

¢ In requalification programs, the content will be
expanded to include the new test topics; the
minimum passing grade will be raised from 70
percent to 80 percent overall and 70 percent in
each category; the programs will be expanded to
include mandatory control manipulations during
both normal and abnormal operating conditions.

Rule changes have been proposed that will include
the following long range criteria and/or require-
ments:

(1) Additional formal education requirements for
senior operators and shift supervisors.

(2) More NRC involvement in the requalifica-
tion programs, including the administration
of examinations.

(3) More extensive use of simulators in initial
training programs and requalification pro-
grams.



An ad hoc committee consisting of three profes-
sors of nuclear engineering and a senior nuclear
engineer from the Oak Ridge National Laboratory,
all part-time examiners in the Operator Licensing
Branch of NRR, was appointed to develop pro-
cedures and criteria for accreditation of training
instructors. In addition, the entire operator licensing
program, including selection procedures, training
programs, licensing procedures, and qualifications
and training of examiners was to be evaluated by an
independent contractor in a study scheduled for com-
pletion on November 30, 1980. The recommenda-
tions of these two studies will be weighed in the
rulemaking proceedings.

Finally, the operator licensing program is being
expanded. Plans are being made to establish licensing
offices at Chicago, Oak Ridge National Laboratory in
Tennessee, and the Energy Technology Engineering
Center in Canoga Park, Cal.

During fiscal year 1980, the NRC issued 297 new
operator licenses, 233 renewals, and 21 amendments,
bringing the number of operator licenses in effect on
September 30, 1980, to 1,158. During the same
period, 245 new licenses, 589 renewals and 51
amendments were issued for senior operators, bring-
ing the total to 1,488 in effect.

Systems Interaction Branch

One of the objectives of the TMI Action Plan is to
improve consideration of the effects of systems
interaction on nuclear power plant safety. A Systems
Interaction Branch was established as part of the
reorganization of the NRC Office of Nuclear Reactor
Regulation in April 1980. Its chief functions are to

The first NRC examiners’ conference
to be held since the Three Mile Island
accident was convened in late 1980 at
Bethesda, Md., headquarters to imple-
ment a revamped program for the train-
ing, examining and licensing of power
reactor operators.

develop the methods that can identify and evaluate
significant systems interactions in light water reactor
plants. This methodology will provide the basis for
regulatory guidance to be used by the staff and
industry in forthcoming evaluations of selected light
water reactor plants.

A major activity of the branch has been the
evaluation of Pacific Gas and Electric Company’s
(PG&E’s) systems interaction program for
seismically-induced events for their Diablo Canyon
Nuclear Plant. The Diablo Canyon program was
developed as a result of discussions with a subcom-
mittee of the Advisory Committee on Reactor Safe-
guards in November 1979. The objective of PG&E’s
program was to establish confidence that, if and
when subjected to severe seismic events from the
Hosgri fault, the structures, systems, and com-
ponents important to safety shall not be prevented
from performing their intended safety functions
because of interactions with non-safety-related struc-
tures, systems, or components which have failed
under the seismic shock. In addition, safety-related
structures, systems, and components must not lose
the redundancy required to compensate for single
failures as a result of such interaction, and this capa-
bility was also tested.

PG&E used the ‘““walkdown method’ to postulate
systems interactions for Diablo Canyon. Safety-
related structures, systems and components were
defined as ‘‘targets,”” and non-safety-related struc-
tures, systems and components were defined as
“sources.” Interactions between sources and targets
were postulated by an interdisciplinary team of

engineers during systematic, inplant walkdowns of
target equipment using previously-established cri-
teria. PG&E’s program has resulted in the postula-
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tion of a substantial number of interactions. Approxi-
mately one-third of the total number of interactions
postulated were ultimately resolved by plant modifi-
cations. The staff and the Advisory Committee on
Reactor Safeguards have concluded from their
reviews that PG&E’s program is acceptable. The
Diablo Canyon systems interaction studies must be
completed prior to full-power operation.

Contracts have been made with Lawrence Liver-
more Laboratory, Brookhaven National Laboratory,
and Battelle Memorial Institute to provide technical
assistance in the definition of systematic methods
suitable for analyzing systems interactions in nuclear
power plants and subsequent establishment of regula-
tory guidance for use by the staff and industry. A
state-of-the-art evaluation of systematic methods for
near-term use is targeted for completion in
December 1980. Issuances of interim and final regu-
latory guidance are expected in September 1981 and
September 1982, respectively. The interim guidance
is expected to recommend that systems interactions
in nuclear power plants be evaluated using a combi-
nation of methods including (1) lessons learned from
nuclear power plant operating experience; (2) walk-
downs similar to those used by PG&E at Diablo
Canyon; and (3) analytical techniques such as failure
modes and effects analysis, event-tree analysis,
fault-tree analysis, and dependency diagrams.

(While the Systems Interaction Branch is not
responsible for the resolution of the systems interac-
tion concern cited earlier under ‘“‘Unresolved Safety
Issues,”” its members participate in the work under-
taken to that end.)

PREPARATION AND
IMPLEMENTATION
OF THE TMI ACTION PLAN

Since the accident at Three Mile Island on March
28, 1978, there has been an abundance of studies
and investigations of the causes underlying the
accident and recommendations for corrective actions.
Primary among them are investigations by commit-
tees of both houses of the Congress, the President’s
Commission on the Accident at Three Mile Island,
the NRC Special Inquiry Group, the NRC Advisory
Committee on Reactor Safeguards, the TMI
Lessons-Learned Task Force and the Bulletins and
Orders Task Force of the NRC Office of Nuclear
Reactor Regulation, and the Special Review Group
of the NRC Office of Inspection and Enforcement.
Others who have undertaken serious studies of the
accident include a number of State groups, individual
utilities, and new industry organizations, such as the
Atomic Industrial Forum Policy Committee on

Follow-up to the Three Mile Island Accident; the
Nuclear Safety Analysis Center, operated for the
electric utility industry by the Electric Power
Research Institute; and the Institute for Nuclear
Power Operations.

In late 1979, the NRC initiated the development
of a TMI Action Plan to organize its regulatory and
licensing functions on a timely basis, consistent with
the urgent need for setting priorities and moving
quickly to improve safety measures. The obvious
starting point in developing the Action Plan was con-
sideration of the recommendations from the primary
investigative studies cited above. In the aggregate,
the recommendations from these studies numbered
over a thousand. Although the various groups, for
the most part, reached similar conclusions, they
organized and stated their recommendations in
accordance with their particular perspectives. The
plan, as developed, contains approximately 175
discrete actions organized into the following five
chapters, each covering a broad subject area: Opera-
tional Safety; Siting and Design, Emergency
Preparedness and Radiation Effects; Regulatory Prac-
tices and Procedures; and NRC Policy, Organization
and Management. (See Appendix 7 for a listing of
the tasks subsumed under the five chapters, indicat-
ing the progress realized thus far on each and the
scheduled date of completion.)

The Action Plan serves to consolidate and define
the many general recommendations from the official
investigations into a set of discrete, scheduled tasks
that specify changes (or studies of possible future
changes) in regulatory requirements and the organi-
zation and procedures of NRC. The actions in the
plan have been assigned the appropriate priority and
schedule for implementation. The various NRC
offices have estimated the resource requirements and
schedules for NRC and the industry to accomplish
each of the actions. All of this information is pro-
vided in the final version of the report issued in May
1980: ““NRC Action Plan Developed as a Result of
the TMI-2 Accident”” (NUREG-0660, Vols. 1 and
2). NUREG-0737, ““Clarification of TMI Action Plan
Requirements,”” which was issued to licensees on
October 31, 1980, specified the implementation
schedules, applicability, method of implementation
review, submittal dates and clarification of technical
positions. NUREG-0737 represents a subset of
NUREG-0660 for only those items which have been
approved by the Commission to date.

The Action Plan is a roadmap for both short and
longer range actions. It catalogues, as well, the many
decisions and actions already taken by the NRC in
the year since the accident. For example, the NRC
took a number of immediate steps to improve the
safety of operating nuclear power plants in the first
few days and weeks after the accident which were
judged to be necessary and could not be delayed



until the comprehensive plan was developed. These
steps were described in a series of Bulletins and Ord-
ers to the licensees of operating plants that provided
up-to-the-minute interpretations of the sequence of
events leading up to the TMI accident and required
specific changes at all operating plants to guard
against repetitions of such events. A few months
later, approximately 30 short-term requirements
were issued by the NRC on the basis of lessons
learned from the accident. These were implemented
in two stages, between January 1, 1980 and January
1, 1981, by all operating plant licensees. All of the
immediate and short-term actions were documented
in the Action Plan so that they could be coordinated
and accounted for during the development of the
longer term requirements that are also reflected in
the plan. (See 1979 NRC Annual Report, pp. 22-34.)

In developing the Action Plan, the various recom-
mendations and possible actions of the principal
investigations were assessed and either adopted,
rejected or modified. While decisions as to whether
to include specific items in the plant were based pri-
marily on their congruence with recommendations of
the principal investigations, decisions on the priority
and resources to be afforded the various actions in
the plan were based primarily on their relative risk-
reduction potential. The Action Plan presents a
sequence of actions that will bring about a_ gradual,
orderly and controlled improvement in safety as each
action is completed and the initial immediate actions
are replaced or supplemented by longer term, more
stable improvements.

Operational Safety. The actions in the plan
directed toward the goal of increasing operational
safety have two supporting objectives. The first is to
improve the operation of the plant so that the
number of events that could lead to accidents is
reduced. The second is to improve the ability of the
operating staff to recognize such events and take
appropriate corrective actions. The first objective,
preventing the causes of accidents, is addressed
through improvements in the selection and training
of not only the reactor operators, but all reactor plant
personnel, and through improvements in utility
management techniques and capabilities. Specific
improvements are required in the content and level
of training courses, in the use of plant simulators, in
operating procedures, and in the design of the con-
trols and instrument displays in the control room.
These improvements reduce the incidence of
accident situations and also increase the ability of the
operating staff to arrest an accident before any seri-
ous consequences result. Improvements in the
evaluation of operating experience and the auditing
of day-to-day plant operations are also to be insti-
tuted to help the plant technical support staff and
management in preventing accidents.

Siting and Design. Although there was general
agreement that reactor operations merited primary
emphasis, the upgrading of current plant designs was
also identified in studies of the accident as a safety
increment not to be overlooked. The TMI-2 accident
re-emphasized the importance of high system
reliability—even though there were no significant
equipment failures other than that of the relief valve
on the pressurizer. Therefore, the Action Plan con-
tains requirements for the assessment of the reliabil-
ity of some of the engineered safety features (e.g.,
auxiliary feedwater, emergency core cooling, contain-
ment isolation, and decay-heat removal, including
natural circulation) and an overall assessment of
accident probabilities and consequences using simpli-
fied reliability analyses for all plants. These analyses
are directed toward identifying and correcting specific
weaknesses in current designs.

The Action Plan also calls for study of the desira-
bility of additional requirements and safety systems
to reduce the risk from accidents in which there is
significant melting or ‘‘degradation” of the core,
such as occurred during the accident at TMI. For
example, the plan includes continuation of the NRC
work of changing its siting requirements to re-
establish distance between population centers and
reactors as a safety feature in itself. The plan also
contains interim improvements and rulemaking on
the capability of nuclear power plants to mitigate the
consequences of accidents in which the core is
severely damaged and a long-term study of the possi-
bilities for mitigating accidents. The interim
improvements include reducing the possible leakage
of highly radioactive material, improving shielding to
permit access to important areas, providing better
means of sampling the reactor coolant and contain-
ment atmosphere, adding or increasing the range of
instruments so that accident conditions can be moni-
tored, and providing the operating staff with training
in the capability and use of the currently installed
systems.

Of major concern during the accident at TMI was
the quantity of hydrogen released, which was much
greater than the amount that is required to be con-
sidered under the current NRC rules. The plan
includes an interim rulemaking action to consider the
need for interim hydrogen control features for small
containment structures, where the potential for igni-
tion of hydrogen is the greatest, and other interim
consequence mitigation features for accidents involv-
ing core damage.

Emergency Planning. In addition to the
weaknesses in operational safety and system design,
the investigators of the TMI accident generally
agreed that the state of planning and preparedness
for emergencies at nuclear power plants was inade-
quate. This condition was apparently the result of
several factors: the low priority assigned to emer-
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gency planning by NRC and its licensees; a poor
definition of the NRC role in emergencies; and
insufficient coordination between licensees, NRC,
and the other Federal, State and local agencies
involved. A major improvement accomplished soon
after the accident was the centralization of emer-
gency planning and response in a single federal
agency—the Federal Emergency Management
Agency (FEMA). Immediate actions in the Action
Plan include better facilities for on-site personnel
handling emergencies, improvements in the organi-
zation of personnel for handling emergencies, the
improvement of emergency plans for off-site action
by the utility and by State and local governments,
and improvement in the emergency response capabil-
ity of the NRC. The accident at TMI-2 also
increased awareness of the importance of informing
the public during and before emergencies, and
actions are provided for in the plan to increase
understanding among the news media and public of
how nuclear plants operate, what radiation is and
what effect it has on health, and what protective
actions will be provided during emergencies.

The investigations of the accident have also shown
the need for better protection of the public from
radiation, by means of improved monitoring of
radioactive effluents from plants, better radioanalyti-
cal measurements and more rapid estimation of off-
site doses, and control of the release of radioactivity
into the hydrosphere. A consistent and mutually sup-
portive set of actions to address these areas is
included in the Action Plan. The investigations have
also shown the need to improve radiation protection
of workers, particularly under accident conditions.
Thus, the plan calls for improvements in radiation-
protection plans, health-physics operations, in-plant
radiation monitoring, and the habitability of control
rooms; all of them are intended to keep the expo-
sures of workers during both normal operations and
accidents as low as reasonably achievable.

(See Chapter 3 for detailed discussion of emer-
gency preparedness and NRC-FEMA relationships.)

Upgrading NRC Procedures, Programs and Poli-
cies. In addition to the areas discussed above, which
primarily address requirements for licensees, the
self-examination by NRC that followed the accident
identified necessary improvements in the regulation
of nuclear power plants. One area of improvement is
the formulation, issuance, and enforcement of NRC
requirements. Better rulemaking procedures, periodic
re-evaluation of rules, and more efficient means of
issuing requirements are under development.
Authority for increased civil penalties has been
obtained, and currently available sanctions are to be
more effectively applied. Training of inspectors is
also being improved.

Another area of improvement is in the early iden-
tification, assessment, and resolution of safety issues.

Research on the quantification of safety goals, a pro-
gram to resolve generic issues, and a better means of
resolving issues relating to plants under construction
are closely associated actions included in the Action
Plan. Studies are also included to determine what
actions, if any, should be taken regarding the possi-
ble effects on safety of economic factors such as
Internal Revenue Service and Public Utility Commis-
sion rules, the ongoing systematic assessment of the
safety of operating reactors, and the extension of the
lessons learned from TMI to other areas regulated by
NRC. The plan also contains actions to be taken by
the Commission to revise present policies, pro-
cedures, and organization to more effectively accom-
plish the mission of the agency. Among these actions
are the articulation of a safety goal or safety policy
objective, evaluation of the licensing process to
reduce delays while assuring time for reasonable
review and appeal, facilitation of public participation,
and examination of the Commission’s role in safety
regulation. The need for legislation to modify the
Commission’s authority and procedures during emer-
gency situations will be studied. Also included are
studies of the role, functions and organizations of the
Commission and the offices so as to increase the
application of human factors principles and integrated
systems engineering, increase the effectiveness of
inspection and enforcement, increase the effective-
ness of advisory committees, such as the ACRS,
increase staff technical capabilities, and more effec-
tively identify and assess safety issues.

OTHER LICENSING CONCERNS

Consideration of Serious Accidents
At Nuclear Power Plants

On June 13, 1980, the Nuclear Regulatory Com-
mission published a Statement of Interim Policy on
““Nuclear Power Plant Accident Considerations
Under the National Environmental Policy Act of
1969.”> This represented a revision of previous policy
concerning requirements of the Act, especially with
respect to the consequences of the more severe kinds
of accidents of very low probability that are physi-
cally possible. Such accidents had been commonly
referred to as ‘‘Class 97 accidents (following a clas-
sification scheme proposed by the former Atomic
Energy Commission in 1971).

In its statement, the NRC adopted the position
that future Environmental Impact Statements-—
issued in connection with major licensing decisions
for nuclear power plants—shall include considera-
tions of the site-specific environmental impacts
attributable to accidents resulting in releases of



radioactive materials, including those which can
result in inadequate cooling of reactor fuel and melt-
ing of the reactor core. Attention is to be given both
the probabilities and the range of possible conse-
quences of such accidents.

Reliability Evaluation Programs

There is abundant evidence from recent experi-
ence that quantitative reliability or risk assessment is
a valuable tool for the regulation of nuclear reactors.
Analysis of this type can provide great insight into
the relative safety significance of reactor plant sys-
tems and design features and is valuable in assessing
the merits of prospective changes in such systems
and features. An Interim Reliability Evaluation Pro-
gram (IREP) has been established by the NRC for a
pilot study of a single plant (Crystal River Unit 3)
followed by a scaled-up study of four plants. Included
are analyses of single and multiple failures, unavaila-
bility due to testing and maintenance, and operator
errors. Initiating events will include a wide range of
transients and loss-of-coolant accidents. When a
standardized evaluation methodology is available, it
will be applied to all nuclear power plants in a
National Reliability Evaluation Program (NREP), to
be initiated in fiscal year 1982 and to require several
years to complete.

Quality Assurance

The application of disciplined engineering practices
and thorough management and programmatic con-
trols to the design, fabrication, construction, and
operation of nuclear power plants is essential to the
protection of public health and safety and of the
environment. Quality Assurance (QA) provides this
necessary discipline and control. Through a QA pro-
gram that meets NRC requirements, all organizations
performing work that is ultimately related to the
safety of plant operation are required to conduct that
work in a preplanned and documented manner; to
independently verify the adequacy of completed
work; to provide records that will confirm the accep-
tability of work and manufactured items; and to
assure that all individuals involved with the work are
properly trained and qualified to carry out their
responsibilities.

Each NRC licensee is held responsible for assuring
that its nuclear power plants are built and operated
safely in conformance with the NRC regulations. In
addition, the NRC has several specific QA responsi-
bilities. First, it has the responsibility for developing
the criteria and guides for judging the acceptability of
nuclear power plant QA programs. Second, it has a
responsibility for reviewing the descriptions of QA

programs of each licensee and its principal contrac-
tors to assure that sufficient management and pro-
gram control exist. Finally, NRC inspects selected
activities to determine that the QA programs are
being implemented effectively.

Where QA programs are found deficient, the NRC
requires appropriate upgrading. In those cases where
the QA program is not being properly implemented,
the NRC uses enforcement authority as necessary to
achieve proper implementation. Further, if a generic
QA problem develops, improvements in QA pro-
grams are required industry wide.

Examples where deficiencies were found in QA
program implementation and where enforcement
action by the Office of Inspection and Enforcement
was taken are the Marble Hill and South Texas proj-
ects. NRC staff review of the QA deficiencies identi-
fied at the construction sites revealed that improve-
ments were needed in the overall management, both
organizationally and in the experience level of per-
sonnel; in the staffing level of supervisory and
inspection personnel; in the qualification and training
of inspection personnel; and in specific QA controls
for nonconformance, corrective action, and stop-
work authority. With full resolution of these defi-
ciencies, full construction activities will be permitted
to resume.

As one of the results of the TMI accident, it was
decided that the quality assurance programs for
several nuclear plants should be re-evaluated and
upgraded as necessary, primarily because of their
location in high population density areas. The plants
selected for re-evaluation are Three Mile Island Unit
1 (awaiting restart), Zion Units 1 and 2, and Indian
Point Units 2 and 3. Upgrading of these programs
will be accomplished by increasing the scope of
structures systems and components to be included
under the QA program, improving the effectiveness
and responsiveness of the QA organization and per-
sonnel through better organizational relationships,
increased staffing and qualification levels, and greater
involvement of the QA function in all operational
activities.

Through the NRC topical report program, the
industry had widely adopted standardized QA pro-
grams which obviate the need for a new review on
each new project. As of the end of fiscal year 1980, a
total of 36 topical reports on quality assurance from
manufacturers of nuclear steam supply systems,
architect-engineering firms, constructors, and utilities
have been found acceptable by the NRC; other
reports are under review.

NRC is engaged in activities, as part of the topical
report program, that are intended to minimize or
eliminate the need for redundant audits of suppliers
without reducing the confidence that work is
proceeding satisfactorily in accordance with regula-
tions. NRC has already reviewed and found accept-
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able topical reports submitted by the Coordinating
Agency for Supplier Evaluation (CASE) and by the
American Institute of Steel Construction (AISC) that
are intended to achieve these objectives. NRC is in
the process of reviewing a topical report describing
the ASME certification and inspection program
which, if found acceptable, could also be endorsed as
a ‘‘third party’” audit program. Successful comple-
tion of this effort should further reduce the need for
pre-award audits and for yearly programmatic audits
by purchasers.

In light of the TMI accident, and as a result of
problems in implementing quality assurance pro-
grams at construction sites, the criteria for determin-
ing an acceptable QA program are actively under
review and evaluation to identify areas where further
improvements can be made—both with respect to
the capabilities and qualifications of individuals per-
forming quality affecting activities, and to the criteria
for determining those items which fall under the
control of the QA program.

Standard Review Plans

A program was initiated in 1980 to revise all Stand-
ard Review Plans. The two main objectives of the
program are: (1) to ensure that the compliance of an
applicant with each regulation is explicitly deter-
mined and clearly documented, and (2) to incor-
porate the new and revised regulatory positions that
have resulted from consideration of the TMI
accident. The program is planned for completion in
the spring of 1981.

Siting of Nuclear Power Plants

In August 1978, the Nuclear Regulatory Commis-
sion directed the staff to develop a general policy
statement on nuclear power reactor siting. A Siting
Policy Task Force formed for that purpose submitted
its report to the Commission in August 1979, setting
forth the following broad goals pursuant to a firm,
clear siting policy:

(1) To strengthen siting as a factor in defense-
in-depth by establishing requirements for site
approval that are independent of plant design
consideration. The present policy of permit-
ting plant design features to compensate for
unfavorable site characteristics has resulted
in improved designs, but has tended to de-
emphasize site isolation.

(2) To take into consideration in siting the risk
associated with accidents beyond the design
basis (Class 9) by establishing population
density and distribution criteria. Plant design

improvements have reduced the probability
and consequences of design basis accidents,
but there remains the residual risk from
accidents not considered in the design basis.
Although this risk cannot be completely
reduced to zero, it can be significantly
reduced by selective siting.

(3) To require that sites selected will minimize
the risk from energy generation. The selected
sites should be among the best available in
the region where new generating capacity is
needed. Siting requirements should be
stringent enough to limit the residual risk of
reactor operation but not so stringent as to
eliminate the nuclear option from large
regions of the country. This is because
energy generation from any source has its
associated risk, with risks from some energy
sources being greater than that of the nuclear
option.

On July 29, 1980, the Nuclear Regulatory Com-
mission published in the Federal Register an advance
notice of rulemaking on Revision of Reactor Siting
Criteria. The notice solicited comments on the goals
given above and also on seven of nine recommenda-
tions of the Siting Policy Task Force and on alterna-
tives. Consideration of two of the recommendations
was deferred. (See 1979 NRC Annual Report,
pp.108-110 for details.) Among the recommenda-
tions were proposals to change the way protection is
provided for accidents by incorporating a fixed exclu-
sion and protective action distance and population
density and distribution criteria; to require considera-
tion of the potential hazards posed by man-made
activities and natural characteristics of sites by estab-
lishing minimum standoff distances; to require a rea-
sonable assurance that interdictive measures are pos-
sible to limit groundwater contamination resulting
from Class 9 accidents within the immediate vicinity
of the site; to include consideration of postlicensing
changes in off-site activities; to continue the current
approach relative to site selection from a safety
viewpoint, but to select sites so that there are no
unfavorable characteristics requiring unique or
unusual design to compensate for site inadequacies;
to specify that site approval be established at the ear-
liest decision point in the review and provide criteria
that would have to be satisfied for this decision to be
subsequently reopened in the licensing process; and
to provide that a final decision disapproving a pro-
posed site by a State agency whose approval is funda-
mental to the project would be sufficient basis for
NRC to terminate review.

Public Law 96-295 of June 30, 1980, authorizing
appropriations to the NRC for fiscal year 1980
directed the NRC to develop and promulgate regula-
tions establishing demographic requirements for sit-
ing of utilization facilities. Those regulations are to



specify demographic criteria for facility siting, includ-
ing maximum population density and population dis-
tribution for zones surrounding the facility without
regard to any design, engineering, or other differ-
ences among such facilities. The regulations shall
take into account the feasibility of all actions outside
the facility which may be necessary to protect public
health and safety in the event of any accidental
release of radioactive material from the facility which
may endanger public health or safety. After promul-
gation of the regulations, no construction permit may
be issued for a utilization facility unless it complies
with these requirements, except that they they do
not apply to any facility for which an application for a
construction permit was filed on or before October 1,
1979.

Siting Studies. The NRC has initiated a contract
with the Sandia Laboratories to provide a technical
basis for the formulation of demographic criteria for
facility siting.

A study has also been made for the NRC by
Pacific Northwest Laboratories on the level of avail-
able information that is sufficient for comparing the
environmental and socioeconomic features of candi-
date sites for nuclear power stations and for guiding
plant design, baseline surveys, and operational prac-
tices. The results were published in November 1979
in a report entitled ‘“The Use of Reconnaissance
Level Information for Environmental Assessment’’
(NUREG/CR-0990).

The NRC staff compiled and issued in October
1979 a report entitled ““Demographic Statistics Per-
taining to Nuclear Power Reactor Sites”’ (NUREG-
0348). It provides population statistics for the
environs of 145 nuclear sites and contains informa-
tion to aid in the evaluation of population trends and
general patterns. An updated version is planned
when data from the 1980 census become available.

The process of early site review adopted by the
NRC in 1977 is being used to evaluate alternative
sites for a proposed nuclear power station in Carroll
County, Ill. In this connection, the previous NRC
experience with studies of alternative sites in the
case of Seabrook (N.H.) and Pilgrim 2 (Mass.) has
been valuable.

A method has been developed for comparative
evaluation of seismic hazards at different sites in the
eastern United States. Earthquake mechanisms are
not sufficiently understood in that region to permit
direct modeling for earthquake prediction. A proba-
bilistic methodology has been formulated for the
NRC under a contract with the Lawrence Livermore
Laboratory and a subcontract with the TERA Cor-
poration and has been published in report
NUREG/CR-1582. This method supplements histori-
cal data with expert interpretation and judgment.

Interagency Cooperation. The NRC participates as
a permanent member of the Interagency Work
Group on Historic and Archeological Preservation.
During the report period, the NRC provided its first
Preliminary Case Report to the Advisory Council on
Historic Preservation concerning the potential altera-
tion of the Port Hudson National Historic Landmark
in Louisiana by widening a corridor for transmission
lines associated with the River Bend Power Station.

NRC staff members served as chairman and secre-
tary of the Hydrology Committee of the Water
Resources Council during 1979-80. Activities of the
Committee included investigation of techniques to
estimate  flood-flow  frequency for ungaged
watersheds, assessment of low-flow prediction
methods, reassessment of groundwater study require-
ments, update of statistical methods for stream flow
determination, and evaluation of hurricane surge
techniques. The NRC is also a member of the
National Water Data Exchange, a nationwide pro-
gram managed by the United States Geological Sur-
vey to improve water data acquisition and access.
The NRC is participating in the Interagency Commit-
tee on Dam Safety, formed to assist in the develop-
ment and implementation of the President’s
““Federal Guidelines for Dam Safety’’ published in
June 1979.

By an Executive Order issued in May 1977, the
President called upon Federal agencies to consider
any contemplated action affecting the nation’s flood-
plains as an opportunity to reduce the impact of
floods on human safety, health, and welfare and to
restore and preserve the natural and beneficial value
of the floodplains. During the report period, the
NRC staff, in consultation with the Federal
Interagency Panel on Floodplain Management,
developed procedures for reviewing reactor sites con-
sistent with the intent of the Executive Order, for
those cases in which an Environmental Impact State-
ment had already been issued. During 1980, the staff
undertook the evaluation of several such reactor sites
with a view to improving floodplain management.
Most sites for nuclear power plants require place-
ment of some type of facilities in floodplains, such as
auxiliary buildings, pipelines, and roadways associ-
ated with cooling-water intake and discharge struc-
tures. Usually they are small in size, relative to the
floodplain cross-sectional area, and do not interfere
significantly with its flood-handling capability. If sig-
nificant impacts are identified, it is generally required
that structures be relocated or redesigned or that
other measures be taken to minimize impact on and
preserve the floodplain. '

Future Need for
Electric Generating Facilities

Analysis of the future need for electric generating
facilities, independent of analyses by electric utilities,
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has been conducted for the NRC by the Oak Ridge
National Laboratory, where an econometric model
for forecasting demand for electric energy has been
under development for several years. Research com-
pleted prior to 1980 provided a capability of project-
ing such demand through the year 1990 by State and
by major consuming sectors (residential, commercial,
and industrial). In 1980 the model was extended to
utility service areas and was published, together with
the results for six representative utilities
(NUREG/CR-1147). A step was taken toward disag-
gregating the industrial sector to subindustry groups,
and a model for 15 such groups was published
(NUREG/CR-1139). Finally, a model was developed
for forecasting peak and minimum loads and load
duration curves, and its application to 20 utility sys-
tems was published (NUREG/CR-1256).

Interim Hydrogen Control

The accident at Three Mile Island involved a large
amount of metal-water reaction in the core with
resulting hydrogen generation well in excess of the
amounts specified in NRC regulations. A rulemaking
proceeding on the subject of degraded cores and
hydrogen management has been initiated by the
Commission. Pending this proceeding, interim
action is needed to require the inerting of small con-
tainments, i.e., all Mark I and Mark II containments
for boiling water reactor plants, and to study possible
improvements in the hydrogen management capabil-
ity of intermediate-sized containments with relatively
low design pressures, i.e., the ice condenser and
Mark III containments. A proposed interim rule
requiring measures to protect against degraded core
conditions was published in the Federal Register on
October 2, 1980.

In the course of the Commission’s licensing of the
Sequoyah plant, an ice condenser containment plant,
the Tennessee Valley Authority (TVA) proposed an
“interim distributed ignition system’’ as its approach
to improving hydrogen management capability. This
involved the placement of about 30 high temperature
glow plugs at selected locations inside the contain-
ment. The object of this system is to burn any
hydrogen that develops from various postulated
degraded core accidents before the hydrogen concen-
tration inside containment rises to harmful levels.
The Commission decided that the Sequoyah Unit 1
full power license should be conditioned to require
the TVA to demonstrate adequate hydrogen control
for the near term and that such adequacy must be
confirmed by the Commission for operation to con-
tinue beyond January 31, 1982. .In the meantime,
development analyses and tests designed to validate
the proposed ignition system were to be sponsored
by TVA and the NRC. Requirements for mitigating

the effects of hydrogen in the other ice condenser
plants and Mark T1II containment plants were in
preparation a1 the close of the report period.

Socioeconomic Impacts of the
Construction and Operation of
Nuclear Power Plants

An evaluation of the change in the esthetic and
scenic values of an area resulting from the construc-
tion and operation of a nuclear plant is most signifi-
cant when considering a choice between the rela-
tively unobtrusive mechanical-draft cooling towers
and the much larger but more economical natural-
draft towers. A contract was made by the NRC with
the Pacific Northwest I.aboratories for the purpose of
developing analytical tools for predicting dollar costs
of the relative visual esthetic change attributable to
the alternative cooling tower types. The researchers
elicited responses from individuals shown a pair of
landscapes (photographs of actual landscapes with
the two types of towers and a variety of plumes issu-
ing from them, added artificially) and then asked a
series of questions intended to determine the respon-
dents’ willingness-to-pay and willingness-to-accept
compensation for changes in the visual quality of the
landscape. A ‘diversity of background and attitude in
the sampling was provided for.

The conclusion of the study was that a natural
draft cooling tower will cause a statistically significant
visual-esthetic impact on a community, compared to
a mechanical draft tower. Willingness to pay for a
mechanical draft tower, so as to avoid a natural draft
tower, ranged from nothing to $10-per-month for the
average household, depending on site-specific condi-
tions. These results and a detailed description of the
methodology employed are reported in “The Visual
Impact of Alternative Closed Cycle Cooling Sys-
tems’’ (NUREG/CR-0989), published in April 1980.

As with other industrial facilities constructed in
rural communities, the process of building a nuclear
power station involves a large number of incoming
construction workers, and their household require-
ments and probable residential location are important
elements in anticipating demands on local public
services and housing. NRC staff initiated contract
research with the contractor cited above and the
Human Affairs Research Center in Seattle, Wash., to
develop analytical tools for predicting the number of
workers who will move to the area to work at a given
construction site; the socioeconomic and demo-
graphic characteristics of the immigrating workers;
the number of workers who will relocate their fami-
lies; the prospect of these workers remaining in the
area; the residential location pattern of the immigrat-
ing workers; and the type of housing that these



The visual/aesthetic impact of mechanical-draft cooling towers
versus various types of natural-draft cooling towers is illustrated

workers are likely to select. Research findings and a
series of reports on the matter were expected by the
end of 1980.

To generalize on the socioeconomic impacts
related to the siting, construction, and operation of
nuclear power stations, the NRC entered into a con-
tract with Mountain West Research, Inc., of Tempe,
Ariz. This study encompasses two phases, to be com-
pleted in 1981. The first is a study of 12 nuclear
plant sites to determine the probable effects of a
nuclear power plant on the economy, demography,
housing and settlement patterns, government and
public services, social structure, and the general pub-
lic at each one. A concluding effort will be devoted
to an evaluation of the significance of the probable
impacts. It will be based on an analysis of impacts
on discrete social groups and on a comparison of the
objective evaluations of the project with perceived
effects. During the report period, a detailed metho-

by artificial additions to a photograph of a potential nuclear
power plant site.

dological approach had been reported, the Calvert
Cliffs (Md.) and Peach Bottom (Pa.) draft case stud-
ies had been prepared, and draft reports were nearing
completion for D.C. Cook (Mich.), Nine Mile Point
(N.Y.), Fitzpatrick (N.Y.), Diablo Canyon (Cal.),
Rancho Seco (Cal.), Surry (Va.) and Three Mile
Island (Pa.) facilities. Work on the case study phase
should be completed by early 1981.

Protecting the Environment

The IFEU Report

The staff has reviewed a report known formally as
the ‘‘Radioecological Assessment of the Wryhl
Nuclear Power Plant,”’ and informally as the *‘IFEU
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Report.”” The report was written by a private group
of individuals at the University of Heidelberg, West
Germany, who are affiliated with an organization
called the Institute for Energy and Environmental
Research (IFEU is the German acronym). Although
the report has been referred to as the ‘‘Heidelberg
Report” in the past, the authors have not been
authorized to use the name of the University of
Heidelberg. The IFEU report presents an assessment
of the environmental radiological impact of a pro-
posed pressurized-water reactor to be built near
‘Wyhl, West Germany.

The assessment is based largely on mathematical
models that are used to calculate doses to humans in
the area surrounding a reactor site and describe the
movement of radioactive materials in the environ-
ment. These are the same mathematical models that
are used by the NRC to calculate doses to ensure
that any radiation exposure resulting from reactor
operations is far below national and international
recommended ‘‘safe’’ levels.

The NRC staff reviewed the IFEU Report because
the report implied that the NRC may be substantially
underestimating doses to individuals living near
nuclear power plants by using incorrect values for
parameters in the mathematical models. Although
the IFEU Report assessment is based largely on
environmental models described in four NRC Regu-
latory Guides, the NRC staff’s review of the report
indicates that the IFEU authors used values for some
model parameters that are too high.

As a result, the IFEU Report estimated doses to
the public by some pathways that are up to 10,000
times higher than the doses calculated using the
NRC values for those parameters.

The NRC staff’s review concluded that the IFEU
Report does not provide any substantial evidence
that the NRC significantly underestimates doses.
This conclusion is based on: (1) measured effluent
releases at reactors operating in the U.S., which are
much less than those used in the IFEU report, (2)
measured environmental concentrations near reactors
operating in the U.S., which are much lower than
those calculated in the IFEU report, and (3) a
detailed review of the literature regarding critical
parameters employed in the models in question,
which does not support the values used in the IFEU
report.

The results of the staff review have been published
in draft form for public comment, both as a main
report for the technical community (NUREG-0663)
and as a summary report for general public informa-
tion. The final report is expected in 1981.

Pathogenic Amoebae from Cooling
Systems

The association between water pollution—in the
forms of thermal, organic, and bacterial

enrichment—and the outbreak of disease in people
coming into contact with such water has long been
recognized. Within the past 10 years, however, these
factors have come to be particularly associated with
proliferation of free living pathogenic amoebae of the
genera Naegleria and Acanthamoeba. Among diseases
attributed to these organisms are chronic meningoen-
cephalitis, pneumonitis, various intestinal disorders,
serious eye infections, and primary amoebic men-
ingoencephalitis (PAME), a rapidly progressive
disease difficult to diagnose and, once established in
its victim, nearly always fatal.

Reports of the isolation of pathogenic strains of N.
Sowleri from thermally enriched water bodies receiv-
ing power plant effluents prompted the Office of
Nuclear Reactor Regulation to initiate a study of the
extent of distribution of thermophilic amoebae in
cooling systems of electric power stations. The study,
undertaken by Oak Ridge National Laboratory,
focused on seven power stations (six fossil, one
nuclear); this study confirmed the presence of patho-
genic Naegleria at three plants, including the nuclear
plant (Dresden). A separate study in the fall of 1979
revealed the presence of the amoebae, in very high
numbers, at the Prairie Island Nuclear Generating
Plant in Red Wing, Minn.

There have been no reported cases of meningoen-
cephalitis reported among power plant personnel to
date and the assessment by the Minnesota Depart-
ment of Health is that a public health risk does not
exist at the Prairie Island plant. However, the pres-
ence of the amoebae in plant cooling system waters
does represent a potential occupational health hazard.
The seriousness of the disease and the confirmed
presence of the pathogen at several plants resulted in
the issuance of a circular in January 1980 by the
Office of Inspection and Enforcement warning all
licensees with closed cycle cooling systems of the
potential occupational health hazard and recommend-
ing appropriate action.

A special chlorination program was instituted at
the Prairie Island plant in November 1979, following
issuance of an Environmental Impact Appraisal and
Environmental Technical Specification change by the
Office of Nuclear Reactor Regulation. After fish were
removed from the plant cooling system, sodium
hypochlorite was added to the circulating water until
the free available chlorine concentration rose to
above 2.0 milligrams-per-liter. This concentration
was maintained for six hours. Destruction of both
the free amoeba and its encysted form was expected.
Extensive monitoring of liquid effluents and chlori-
nated cooling tower drift and the dechlorination of
plant blowdown were conducted to both minimize
and fully document the environmental effects of the
eradication program. Results indicate that the pro-
gram was successful in reducing the number of
amoebae by two to three orders of magnitude.



There are currently no known one-time actions
that will result in the permanent reduction of the
number of these organisms to levels below those
associated with occupational or public health hazards.
Where the organisms are found to occur in large
numbers, periodic control programs like the one
used at Prairie Island will be relied upon to reduce
risks to plant workers and the public. Continued
investigations of these and other organisms, such as
Legionnaries’ Disease Bacterium, will actively be
supported by NRC.

Terrestrial and Aquatic Impacts

Right-of-way Management. An environmental
impact assessment of proposed transmission lines
connected to nuclear facilities is undertaken as part
of the staff’s review responsibilities under the
National Environmental Policy Act (NEPA). The
lands beneath those transmission lines, the ‘‘rights-
of-way,”” can provide a valuable environmental bene-
fit to fish and wildlife resources, when properly
managed. A cooperative effort between the U.S. Fish
and Wildlife Service, the NRC and several other
concerned Federal agencies resulted in the publica-
tion of a three-volume manual specifying a step-by-
step approach to right-of-way management. This pub-
lication presents management strategies that may
enhance fish and wildlife resources, are cost-
effective, and also assure electric transmission relia-
bility. The manual is currently being used by the
staff as an aid in its NEPA assessment of environ-
mental alternatives to proposed transmission system
designs and route selections.

Cooling Tower Drift. Current techniques for mon-
itoring drift and drift damage from cooling towers
involve time-consuming and expensive sampling and
chemical analyses of plant and soils. In an effort to
reduce the need for these, the NRC undertook a
three-year investigative program to determine the
utility of various remote sensing techniques in the
detection and monitoring of salt stress on vegetation.
Predictive drift modeling was used to select areas
which should be monitored around salt- or brackish-
water cooling towers. Experimental vegetative plots
with controlled salt-mist applications were used to
study the relationships between salt deposition, salt
stress symptom development, and detectability of the
salt stress using remote sensors. Remote sensing
techniques were also tested around operating cooling
towers. False color infrared (FCIR) aerial photo-
graphs gave the best results of the methods tested
and areas of salt stress were found to be identifiable
in the photographs. A standard environmental tech-
nical specification has been developed, based on
FCIR aerial photography, which eliminates the need
for the sampling and chemical analyses.

Shad Stuck on Intake Screens. During 1980, the
staff continued its investigation into the causes and
effects of impingement by threadfin shad on cooling
water intake screens at power plants sited on
southeastern U.S. reservoirs. The threadfin shad is
an important species because of its status as the food
base for valuable sport and commercial fish species
in many southeastern reservoirs. The threadfin shad
is not native to these reservoirs, having been intro-
duced by State and Federal fisheries resource
managers. The species is highly susceptible to
impingement on cooling water intake screens, espe-
cially during winter months, when the lower water
temperature causes disorientation and death from
cold shock. Results obtained during 1980 confirm
previous findings that power plant intakes are acting
as efficient samplers of the natural fluctuations in
threadfin shad populations and of their response to
the temperature extremes encountered in
southeastern reservoirs.

Bluegill Sunfish Deformed. During 1979 and
1980, the incidence of abnormalities in bluegill sun-
fish from Lake Robinson in South Carolina showed a
marked increase. The  abnormalities—mainly
deformed gills and irregularly shaped mouths—may
be causing a reduction in the bluegill population in
the lake. The problem appears to be linked with high
concentrations of the metals, copper and zinc, which
have been recorded in Lake Robinson sediments and
water and in the livers of bluegill. Lake Robinson
provides cooling water and receives discharges from
H. B. Robinson Unit 1 (fossil fueled) and Unit 2
(nuclear fueled). The lake, which was formed by
impoundment of Black Creek, has waters of low pH
value (acidic) due to drainage of swamp soils. This
condition may be the cause of the accelerated corro-
sion of the plant’s condenser tubes. The licensee
plans to replace the currently installed condenser
tubes with stainless steel tubes. Meanwhile, biologi-
cal studies are going on to find the cause of and to
define the stage at which the abnormality appears in
the bluegill. The NRC staff will coordinate its review
of the study results with the State of South Carolina
and the Environmental Protection Agency.

Measuring Impact on Fisheries. Considering the
multitude of simulation models purporting to meas-
ure the effect of power station operation on fish pop-
ulations, the NRC contracted with the College of
Fisheries at the University of Washington to com-
pare existing models and provide the NRC staff with
guidance in using them. The result was a report enti-
tled “‘Process Notebook for Aquatic Ecosystem
Simulation”> (NUREG/CR-1182), published in Janu-
ary 1980. A related study evaluated the potential
usefulness of existing fisheries management tech-
niques in impact assessment. Conducted at the Bat-
telle Pacific Northwest Laboratories, the study
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resulted in the publication of ‘‘Evaluation of Catch-
Per-Unit-Effort Indices Used in Aquatic
Monitoring—Programs at Nucleas Power-Plant-
Sites”” (NUREG/CR-1598). This report provides the
staff with appropriate guidance for the establishment
of fisheries sampling programs at nuclear power sta-
tions conducted in support of license applications. A
final year of study has been contracted with Battelle
to provide the staff with guidance in the evaluation
of the data resulting from such monitoring programs.

Monitoring Impact on Biota. The operating
license for a nuclear power plant requires that the
licensee perform monitoring programs to assure that
plant operation does not have a significant deleteri-
ous impact on the biota in the vicinity. Extensive
reviews have been made of the environmental data
compiled at four operating plants which have com-
pleted five or more years of monitoring. These
reviews have shown that the impacts predicted in the
preoperational environmental impact statements were
reasonable and adequate in comparison with those
actually observed during operation. These findings
will provide useful information for the siting and
design of future power plants located on water-bodies
near those reviewed. The reviews will also provide

Threadfin shad collected from the intake screen of the cooling
water system at Unit 1 of the Arkansas Nuclear One plant.
Impingement of this species is a problem experienced at plants
sited on southeastern U.S. reservoirs.

operational experience to sharpen general impact
assessment and prediction.

Antitrust Activities

As required by law since December 1970, the
NRC has conducted prelicensing antitrust reviews of
all applications for nuclear power plants and certain
other commercial nuclear facilities. These reviews
assure that the issuance of a particular license will
neither create nor maintain a situation inconsistent
with the antitrust laws. The NRC holds a hearing
whenever one is recommended by the Attorney
General and also considers whether antitrust issues
raised by the NRC staff or intervenors should be
subject to a hearing. Remedies to antitrust problems
usually take the form of conditions attached to
licenses. Such license conditions may result either
from hearings or from non-hearing negotiated settle-
ments. '

Antitrust hearings are held separately from those
on environment, health and radiological safety
matters. So that antitrust reviews do not delay NRC
licensing decisions, applicants are required to submit
specified antitrust information to the NRC at least
nine months, but not earlier than 36 months, before
other parts of the construction permit applications
are filed for acceptance review. Additionally, NRC
performs antitrust reviews prior to issuing operating
licenses to determine whether significant changes in
applicants’ activities have occurred since the con-
struction permit antitrust reviews which would
necessitate an antitrust hearing.

Since the inception of NRC’s antitrust program, 90
initial construction permit antitrust reviews have
been performed and one is pending. Based on these
reviews, the Department of Justice recommended 17
for hearing, 24 for ‘‘no hearing’ because applicants
agreed to antitrust license conditions, and 49 for ‘‘no
hearing,”” without need for conditions. In addition to
these reviews, NRC has reviewed and sought advice
from the Department of Justice in 41 cases in which
additional applicants are seeking part ownership par-
ticipation in nuclear plants for which the initial appli-
cations had been reviewed previously. No hearings
have been recommended for these additional appli-
cants.

The NRC has also sought the Attorney General’s
advice for two applications for operating licenses
where the Commission determined that significant
changes in the applicants’ activities have occurred.
The Attorney General recommended hearings in
both cases. Additionally, the NRC staff has com-
pleted operating license reviews of 13 applications in
which it found no significant changes to have
occurred and is currently reviewing fourteen others.



In its antitrust program, NRC has reviewed over
170 private, public and cooperative utilities, which
accounted for approximately 84 percent of total kilo-
watt hour sales in the United States in 1977. The
NRC has reviewed 72 of the top 100 utilities, ranked
by kilowatt hour sales, in the the United States.

Significant developments have occurred during fis-
cal year 1980 in several antitrust proceedings. These
developments include the following:

o In June 1978, the NRC issued a Notice of Viola-
tion to the Cleveland Electric Illuminating Com-
pany (CED) regarding alleged noncompliance
with antitrust conditions imposed on the Davis-
Besse Unit 1 and the Perry Units 1 and 2
licenses, pertaining to transmission services for
the city of Cleveland, Ohio. CEI denied the alle-
gations and requested that the NRC impose a
civil penalty on CEI for failing to comply with its
antitrust license conditions. On May 13, 1980,
the NRC staff ordered, and CEI filed, an agreed
upon transmission service tariff with the Federal
Energy Regulatory Commission (FERC). That
tariff satisfied the NRC staff’s objections set
forth in the Notice of Violation. The matter is
subject to a compliance conference at the FERC
to work out language differences between a
FERC tariff and the NRC-ordered tariff now on
file. The Justice Department’s request for a civil
penalty is pending before the Commission.

e On June 28, 1978, the Commission ordered an
antitrust hearing with respect to Florida Power
and Light Company’s application to construct
and operate the St. Lucie, Unit 2, Nuclear
Power Plant. The Commission decision was in
response to a late petition to intervene and
request for a hearing filed by the Municipal Util-
ities Association and several Florida cities. A
settlement proposal has been submitted to the
licensing board for approval and implementation.
All parties have not agreed to the settlement and
the potential for a hearing remained at the close
of the report period.

e In 1978, the Attorney General advised the Com-
mission that ‘‘significant changes’’ had occurred
since the construction permit antitrust reviews
for both the South Texas and Comanche Peak
facilities. Consequently, the Attorney General
recommended hearings in both cases. Settlement
license conditions have been successfully nego-
tiated among the applicants, the Justice Depart-
ment, and the NRC staff and have been submit-
ted to the licensing board for approval. Opposi-
tion to the settlement conditions has been
voiced by an intervenor in south Texas and the
board is considering that opposition.

e Discovery has been progressing in the antitrust
proceeding for Pacific Gas and Electric

Company’s application for its Stanislaus nuclear
power plant.

e In May 1979, certain Mississippi municipal elec-
tric utilities requested that the NRC staff insti-
tute an enforcement proceeding against the Mis-
sissippi Power and Light Company (MP&L) for
alleged violations of MP&L’s Grand Gulf anti-
trust license conditions. Following investigation,
the NRC staff issued a Notice of Violation with
license conditions pertaining to transmission
service, access to the Grand Gulf nuclear facility
and selling wholesale power. MP&L responded
by denying any violations but offering to settle
the issues. All interested parties are pursuing
settlement negotiations.

Indemnity and Financial
Protection

The Price-Anderson System

NRC regulations implementing the Price-
Anderson Act provide a three-layered system for the
payment of public liability claims for personal injury
or property damage that may result from a nuclear
incident. The first layer of this system requires all
licensees of commercial nuclear power plants rated at
100 electrical megawatts or more to provide proof of
financial protection in an amount equal to the max-
imum liability insurance available from private
sources, Currently, this amount is $160 million.

The second layer provides a mechanism— payment
of a retrospective premium-—whereby the utility
industry would share liability for any damages
exceeding $160 million that result from a nuclear
incident. In the event of a nuclear incident causing
damages exceeding $160 million, each licensee of a
commercial reactor rated at 100 electrical megawatts
or more would be assessed a prorated share of dam-
ages of up to the statutory maximum of $5 million
per reactor per incident. Presently, the secondary
financial protection layer amounts to $355 million
Gi.e., 71 power reactors rated in excess of 100
MW (e) licensed to operate X $5 million-per-
reactor).

The third layer, Government indemnity, provides
the difference between the $560 million limit of lia-
bility and the sum of the first and second layers.
Currently, the third layer comes to $45 million.
Government indemnity for reactors will be phased
out when the sum of the first and second layers pro-
vides liability coverage of $560 million. Under the
current level of primary financial protection required
by the Commission, this will occur when 80 com-
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mercial reactors have been licensed. After that point,
the limit of liability for a single nuclear incident
would increase without limit in increments of $5 mil-
lion for each new commercial reactor licensed.

Financial Protection
For Three Mile Island

On May 1, 1979, the two nuclear energy liability
insurance pools (American Nuclear Insurers and
Mutual Atomic Energy Liability Underwriters)
informed the NRC and the licensee for Three Mile
Island (TMI) that, because of the accident of March
28, 1979, the pools were unwilling to make $160
million in nuclear liability insurance available for the
TMI site, despite the licensee’s request for the
increase from $140 million. The first layer of finan-
cial protection under Price-Anderson had risen from
$140 to $160 million as of January 1, 1979. The
insurance pools were unwilling to make $160 million
in nuclear liability insurance available for the TMI
site because of their desire to clearly limit their
potential liability for claims and claims expenses aris-
ing out of the March 28 accident to $140 million.

The Commission notified the licensee for TMI that
it would be necessary for it to demonstrate compli-
ance with NRC regulations by providing to the Com-
mission evidence that $160 million in primary finan-
cial protection for both Units 1 and 2 was in place as
of May 1, 1979. The insurance pools proposed an
endorsement that would provide $140 million in pri-
mary insurance for TMI Units 1 and 2, with an
added $20 million coverage for Unit 1. The added
coverage would only apply at Unit 2, however, if a
new accident at Unit 2 were to be declared an
““extraordinary nuclear occurrence’ under definitions
set forth in the Atomic Energy Act of 1954 and in
NRC regulations. The insurance pools insisted on
this proviso to ensure that the added $20 million
insurance could not be used to satisfy public liability
claims associated with the March 28, 1979 accident.

In a related area, the indemnity agreement exe-
cuted by the licensee and the NRC requires that, in
the event that payments made by insurers under a
policy representing the first layer of Price-Anderson
reduce the aggregate limit of the policy, the licensee
must apply to its insurers for reinstatement of the
amount of such payments. The TMI licensee
requested reinstatement of approximately $1.3 mil-
lion already paid out for claims arising out of the
March 28, 1979 accident.

Indemnification of Storage of Spent Fuel
At Distant Reactor Locations

On January 8, 1979, the Commission published a
notice in the Federal Register (44 FR 1751) request-

ing public comment on specific requests by two utili-
ties, Duke Power Company and Commonwealth Edi-
son Company, to store spent fuel at a reactor site dif-
ferent from the one where it was generated and to
have this fuel indemnified. Commonwealth Edison
has since requested that the NRC defer action on its
application. Sixteen comment letters were received
and evaluated by the staff. Duke proposes to store
some of the fuel irradiated at its Oconee (S.C.) facil-
ity at its McGuire reactor site (N.C.) under its
materials license, which presently authorizes only the
storage of unirradiated fuel at the latter locale. The
staff has recommended that the Commission extend
indemnity coverage to the Oconee irradiated fuel to
be stored at the McGuire reactor. The staff proposes
that the licensee provide financial protection equal to
the maximum amount of primary insurance available
from the private insurers, and also participate in the
industry retrospective insurance system (the ‘‘second
layer under Price-Anderson) as a condition to
receiving government indemnity at the McGuire
plant.

Determination of an
Extraordinary Nuclear Occurrence

On July 23, 1979, the Nuclear Regulatory Com-
mission published a notice in the Federal Register (44
FR 43128) that the Commission was undertaking a
determination as to whether the March 28, 1979,
accident at the Three Mile Island Unit 2 reactor
(TMI-2) constituted an “‘extraordinary nuclear
occurrence”’ (ENO) as defined in NRC regulations,
10 CFR Part 140, subsections 140.84 and 140.85. In
late December 1979, a staff panel appointed by the
Commission to evaluate public comments and other
relevant data completed its work and reported to the
Commission. The panel recommended that the Com-
mission find that the Three Mile Island accident did
not constitute an ENO as defined in the
Commission’s regulations. The Commission accepted
the panel’s recommendation and on April 16, 1980,
determined that the TMI accident did not constitute
an ‘‘extraordinary nuclear occurrence.” Conse-
quently, defendants in Three Mile Island lawsuits are
not required to waive certain traditional defenses
available to them and claimants have the same rights
that they would normally have under existing negli-
gence law,

Indemnity Operations

As of September 30, 1980, 137 indemnity agree-
ments with NRC licensees were in effect. Indemnity
fees collected by the NRC from October 1, 1979,
through September 30, 1980, totaled $1,014,105.



Total fees collected since the inception of the pro-
gram are $21,027,359. Future collection of indemnity
fees will continue to decrease as the indemnity pro-
gram is phased out for commercial reactor licensees.
No payments have been made under the NRC’s
indemnity agreement with licensees during the 23
years of the program’s existence.

Insurance Premium Refund

The two private nuclear energy liability insurance
pools (American Nuclear Insurers and the Mutual
Atomic Energy Liability Underwriters) paid their
policyholders the fourteenth annual refund of prem-
ium reserves under their Industry Credit Rating
Plan. Under the plan, a portion of the annual premi-
ums is set aside as a reserve for either payment of
losses or ultimate return to policyholders. The
amount of the reserve available for refund is deter-
mined on the basis of loss experience of all policy
holders over the preceding 10-year period. Refunds
paid in 1980 totaled $849,941, ‘which is approxi-
mately 20.1 percent of all premiums paid on the
nuclear liability insurance policies issued in 1970 and
covers the period 1970-1980. The refunds represent

27.9 percent of the premiums placed in reserve in
1970.

Advisory Committee
On Reactor Safeguards

The Advisory Committee on Reactor Safeguards
(ACRS) is a panel of advisors statutorily established
to review construction permit and operating license
applications for nuclear power reactors and other
nuclear facilities and to report its findings to the
Nuclear Regulatory Commission (NRC). The Com-
mittee is unique in that there exists no comparable
body composed of acknowledged experts in the field
of nuclear reactor safety and related fields whose
Congressional mandate is to provide the Commission
with independent advice in this area. ACRS reports
are also made part of the public record.

Besides reviewing license applications, the Com-
mittee provides advice to the Commission on a wide
variety of safety-related issues such as the adequacy
of proposed reactor safety standards, reactor safety
research, specific technical issues of a topical nature,
and the safety of operating power reactors. Topical
reviews are performed by the Committee upon
request by the NRC Commissioners or upon its own
initiative. Upon request by the Department of
Energy (DOE), the Committee reviews and provides

reports with regard to the possible hazards of DOE
nuclear activities and facilities. An expansion of the
Committee’s statutory responsibilities (Public Law
95-209) also requires Committee review of the
NRC’s Reactor Safety Research Program and submit-
tal of an annual report to the Congress regarding its
adequacy.

The Nuclear Regulatory Commission, on the basis
of the technical review functions outlined in the stat-
utory mission of the Committee, appoints ACRS
members from the scientific and engineering discip-
lines guided by three particular criteria: outstanding
scientific and technical ability, balanced and mature
judgment, and willingness to devote the time
required (approximately 130 days each year) to the
demanding work involved.

There has been a conscious effort to obtain
members trained in both nuclear and the nonnuclear
disciplines who have had experience in the various
fields needed to evaluate proposed construction and
operation of nuclear power plants and related facili-
ties.

In fiscal year 1980, both the President’s Commis-
sion on TMI (Kemeny Commission) and the NRC
Special Inquiry Group recommended an expanded
and strengthened role for the ACRS in the regula-
tory process, accompanied by a strengthening of the
ACRS staff to perform independent technical
analysis. Action has been taken in several areas to
strengthen ACRS involvement in the regulatory
process, including the identification and preparation
of safety-related rules. The Committee is presently
involved in two NRC rulemaking procedures related
to the disposal of radioactive waste materials.

During fiscal year 1980, the Committee prepared
the following special reports to the Congress and
Congressional Oversight Committees:

e The Committee’s Annual Report to the
Congress, Review and Evaluation of the Nuclear
Regulatory Commission Safety Research Pro-
gram for fiscal year 1981 (NUREG-0657). The
1981 report focused on implications of the Three
Mile Island accident and new directions in
research. Particular attention was also given to
systems engineering code development, fuel
behavior, reactor environmental effects, waste
management, safeguards, risk assessment and
improved reactor safety, among others.

e Report to Honorable Morris K. Udall, Chair-
man, House Committee on Interior and Insular
Affairs, on the development of a hybrid power
reactor design with plant features to maximize
safety.

e Report to Chairman Udall on the consistency of
actual component failure experience with the
failure rate projected in the Reactor Safety Study
(WASH-1400) and the probabilistic analysis of
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selected events at the Davis Besse (Ohio) and
Rancho Seco (Cal.) nuclear power plants.

o ACRS response to Chairman Udall’s request for
comments on the proposed NRC supplemental
budget request for fiscal year 1980.

e With regard to specific nuclear power plant
activity in fiscal year 1980 —other than that at
Three Mile Island—the Committee reviewed and
prepared reports on the NRC Systems Interac-
tion Study for Indian Point Unit 3 (New York);
interim low power operation of the Sequoyah
Nuclear Plant Unit 1 (Tenn.); extended opera-
tion of the Shippingport Light Water Breeder
Reactor (Pa.); and full power operation of the
Sequoyah Nuclear Plant Units 1 & 2.

During this reporting period the Committee was
especially active in the preparation of special reports
for the NRC on a variety of issues. Thirty special
reports to the NRC were prepared as compared to 19
in fiscal year 1979. Of these 30, eight were directly
related to the TMI-2 accident and the action plans
that followed; seven were related to inquiries, inves-
tigations and reorganizations generated by TMI-2,
and 16 were related to generic nuclear safety issues
such as:

¢ Qualification of radioactive waste system operat-
ing personnel.

» Proposed acceptance criteria for the Mark I Con-
tainment Long-Term program.

e Report of the Siting Policy Task Force.

e Reports on NUREG-0460, Anticipated Tran-
sients Without Scram, and on NUREG-0667,
““Transient Response of B&W Reactors.”’

In addition to these 30 reports to the full NRC,
the Committee prepared nine special reports for indi-
vidual Commissioners on several issues, primarily
related to TMI-2 and the regulatory policy changes

which followed. Of particular interest in this area
were ACRS reports on the comparative risk to the
public resulting from operation of nuclear power
plants compared to other forms of energy generation
and other technological activities of society.

At the request of the NRC, the Committee also
reviewed the proposed NRC Safety Research Budget
for 1982 and provided its comments in time for the
Commissioners to be able to take them into account
in their review of the budget.

Advice to the NRC was provided on eight pro-
posed regulatory criteria and guides relating to such
matters as:

» Qualification of QA program personnel.
* Proposed emergency planning rule,

e Instruments for assessing light water reactor and
environs conditions following an accident.

e Testing of air locks.

e Revised clad swelling and rupture model.

The Committee was also involved, during the
latter part of the year, in the development of accept-
able quantitative risk criteria for the regulation of
nuclear facilities—including consideration of serious
core damage as the result of a major accident.

In performing the reviews and preparing the
reports referenced above, the ACRS held 12 full
committee meetings. In addition, 94 subcommittee
and working group meetings were held, and a total of
four site facility visits were made.

The ACRS Chairman, Vice Chairman, three Com-
mittee members and the ACRS Executive Director
visited nuclear reactor facilities in Germany and
France and met with the German Reactor Safety
Committee and the comparable French advisory
body, the Groupe Permanent. Reactor. The RSK
reciprocated with a return visit to ACRS, NRC and
U.S. nuclear facilities in September 1980.



Operating
Experience

The causes and consequences of a wide variety of
abnormal events in nuclear power plants have long
been the subject of research within and outside of
NRC, and many preventive and mitigative measures
are derived from experimental activity (see Chapter
13). But the study of actual operating experience is
also invaluable to the discovery of latent vulnerabili-
ties in nuclear generating plants and other nuclear
facilities, and of unforeseen cause-effect connections
between events. It is well known that the Three Mile
Island accident exposed a number of areas which
merited much closer attention than they had
received—control room design and instrumentation,
operator training, emergency planning, etc. On a
lesser scale, even relatively inconsequential incidents
often contain a clue and carry a warning as to a pos-
sible hazard not previously perceived and, in any
case, constitute a lapse in control of operations that

must be recorded, reported, understood and
remedied.
All NRC licensees are required to report

unplanned events in their operations which do or
could have safety significance. Licensee Event
Reports are evaluated by several NRC offices, as
indicated below and throughout the chapter. Some of
these may merit treatment as ‘‘abnormal
occurences’” (see discussion below) and/or may
present generic problems calling for study as
““unresolved safety issues,”” such as those cited in
the preceding chapter. This chapter deals with the
more significant operating experience of specific
NRC licensees during fiscal year 1980 and activities
associated with understanding the causes and impli-
cations of off-normal events and acting on that
knowledge. (The Unresolved Safety Issues discussed
in Chapter 4 are generic concerns mainly derived
from operating experience.)

New Notification Rule

The Office of Inspection and Enforcement (IE) has
the responsibility for the immediate NRC response
to abnormal events in nuclear power plants. In order
to facilitate timely NRC responses, more stringent
notification requirements were placed on operating
reactor facilities in February 1980 with the publica-
tion of 10 CFR 50.72 as an immediately effective
rule. The rule requires notification from licensees to
the NRC operations Center within one hour of cer-
tain significant events, via a dedicated direct tele-
phone line. The major events covered in the rule
include unplanned reactor shutdown, unplanned or
unmonitored releases of radioactivity. the exceeding
of any Technical Specification Safety Limit, and
manual or automatic actuation of engineered safety
feature or protective system. An immediate assess-
ment of each event reported under the rule is made
to determine safety significance and the need for
NRC follow-up action. This assessment is made by
the headquarters staff of IE and the Regional Duty
Officers who are on duty 24 hours each day, with the
support, when needed, of other NRC components.
Each event reported under the new rule is subse-
quently reviewed to determine (1) the adequacy of
short term corrective action, (2) the need for possi-
ble generic action at other nuclear plants or further
action by the reporting facility, and (3) the identifica-
tion of events appropriate for classification as Abnor-
mal Occurrences (see section following).

IE routinely communicates information received
on significant events to other NRC offices and, when
appropriate, to other power plant licensees regarding
potential generic problems that may have been
reported. The latter communications take the form of
Information Notices, Circulars and Bulletins (see
Chapter 9).
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ABNORMAL OCCURRENCES —FISCAL
YEAR 1980

As required by law, the NRC reports to the
Congress, in each calendar quarter, any ‘‘abnormal
occurrence’’ that has taken place in a facility or in
the course of an activity licensed by the NRC. An
“‘abnormal occurrence’’ is defined in Section 208 of
the Energy Reorganization Act of 1974 as ‘‘an
unscheduled incident or event which the Commis-
sion determines is significant from the standpoint of
public health or safety.”

Because of the broad scope of regulation and the
conservative margins and prohibitions incorporated
into it, a-large number of deviations from regulations
are reported each year by NRC licensees. In making
the decision that a given incident among the
thousands reported is or is not an abnormal
occurrence, the NRC applies a criterion first promul-
gated in a policy statement issued February 24, 1977
(42 FR 10950), which provides that an incident or
event which involves a ‘‘major reduction in the
degree of protection of the public health or safety”
shall be deemed an abnormal occurrence. The policy
statement declares that such an event ‘‘would
involve a moderate or more severe impact on the
public health or safety and could include but need
not be limited to:

“(1) Moderate exposure to, or release of, radioac-
tive materials licensed by or otherwise regu-
lated by the Commission;

““(2) Major degradation of essential safety-related
equipment; or

““(3) Major deficiencies in design, construction,
use of, or management controls for licensed
facilities or material.”’

Update on Abnormal Occurrences From
Fiscal Year 1979

The quarterly report to the Congress on abnormal
occurrences for the period July-September 1979 was
not published in time for inclusion in the 1979 NRC
Annual Report. A brief discussion of the occurrences
covered in the quarterly report follows.

Valves Left Open for Over a Year. While prepar-
ing to test two valves in a bypass line at the Palisades
Nuclear Power Station (Mich.), plant personnel
found that both were locked in the open position
when they should have been locked closed.

An investigation disclosed that the valves might
have been improperly positioned from April 1978
when a test of the bypass line filters was performed.

The situation came to light' in September 1979. The
plant had operated at power for most of the interven-
ing period.

The fact that the valves had been open for this
extended period did not of itself have an adverse
effect on public health, but if an accident had
occurred involving fuel damage and primary coolant
had been released into the containment while the
valves were open, a significant release of radioactive
material from the containment would have occurred.
Moreover, there is no instrumentation to show that
such a release was taking place because of open
valves in the bypass line around the main contain-
ment purge valve. (The bypass system was designed
to permit the venting of hydrogen from the contain-
ment during the period following an accident that
had led to the formation of hydrogen.)

The main reason for this potentially serious condi-
tion to have arisen and gone undetected was a lapse
in the development of procedures for ensuring con-
tainment integrity. The checklist used to perform a
valve line-up associated with each startup of the
reactor after cold shutdown did not include a check
on the valves in question. Another procedure also
overlooked the importance of the final positioning of
these valves.

Following corrective action by the licensee—
including review and revision of procedures and
checklists——the NRC staff determined that the poten-
tial public hazard represented by the long-overlooked
situation at the plant had been high and, in
November of 1979, proposed the imposition of civil
penalties in the amount of $450,000 for the pro-
longed violation of containment integrity at the facil-
1ty.

Dam Fails at Uranium Mill. An impoundment
dam for uranium mill tailings at the United Nuclear
Church Rock Uranium Mill near Gallup, N.M.,,
failed on July 16, 1979, and both tailings solution
and solids poured through the break into a catch-
ment area below the dam. Subsequently the catch-
ment embankment was also breached and the solu-
tion flowed into an arroyo and on into the Rio
Puerco River, which flows through Gallup. The
break eventually allowed about 100 million gallons of
tailings solution and 1,100 tons of solid (sand) to
flow out of the impoundment before it was closed.
The tailings solution travelled down the river and
was not dissipated until, it was estimated, it had car-
ried 30 miles into Arizona.

This facility is owned by the United Nuclear Cor-
poration and licensed by the State of New Mexico
under the NRC Agreement States program. At the
time of the incident, the mill tailings were also under
general license of the NRC, The dam failure did not



Site of break in a uranium mill tail-
ings impoundment near Gallup, N.M.,
on July 16, 1979. The dam break
allowed some 100 million gallons of tail-
ings solution and 1,100 tons of sand to
flow into the Rio Puerco River.

present an immediate radiation health hazard to the
public, but the tailings solution was sufficiently acidic
to cause chemical burns if ingested or in contact with
skin, and chemical contamination of groundwater
was a long-term concern.

It was determined that two causes could be identi-
fied as contributing to the dam failure: the way the
dam was constructed, and an operator’s failure to
maintain a buffer of mill tailings between the dam
and the tailings solution. The dam construction was
such that it permitted differential settlement leading
to cracks in the embankment. The failure to main-
tain a buffer between the solution and the dam
allowed tailings water to penetrate and weaken the
embankment.

On the day of the dam failure, the State of New
Mexico ordered termination of operations of the
facility and an investigation. In October 1979, the
NRC staff issued an order concurring in the identifi-
cation of causes proposed by the licensee and allow-
ing limited generation and storage of tailings for a
limited time under certain special precautions. Direct

NRC regulatory authority over tailings in Agreement

States was subsequently removed by Act of
Congress, amending the Act discussed on page 151
and 152 of the 1979 NRC Annual Report. The order
of the State of New Mexico remained in effect, how-
ever, and imposed essentially the same terms and
conditions as had the NRC order.

Unresolved Inventory Difference at Nuclear Fuel
Plant. An inventory difference between the amount
of highly enriched uranium physically on hand and
the amount accounted for in its records was reported
by the licensee, Nuclear Fuel Sevices, Inc., to the
NRC in September 1979. The inventory difference,
which was in excess of the limit specified in the
license, was found at the fuel fabrication facility in
Erwin, Tenn. The licensee was unable to account for
the highly enriched uranium processed at the plant
between June 18 and August 14, 1979, A re-
inventory was done and reported on in November
1979, but the results were inconclusive. An NRC
Inventory Verification Team confirmed the re-
inventory results. Because of the possibility that the
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material was stolen, both the NRC and the Federal
Bureau of Investigation carried out investigations but
could find no factual information to support the
inference that theft had occurred, or to refute the
inference that it had. The inventory difference could
have been the result of imprecise measurement and
accounting practices, but theft could not be ruled
out.

The licensee was ordered by the NRC to halt
further introduction of feed material on the day the
difference was reported and to start an extensive re-
inventory. On January 17, 1980, the Commission
voted to permit a resumption of operations at the
plant, after verification by NRC staff that the licen-
see had carried out improvements in the accounting,
internal control, and physical security systems. The
NRC required a substantial upgrading of measures
protecting against theft of special nuclear material at
the facility, better surveillance and control over per-
sonnel with access to the material, and improved
search procedures.

The following are the Abnormal Occurrences
reported by the NRC to the Congress for the first
three quarters of fiscal year 1981. (One Abnormal
Occurence took place at the Three Mile Island nuclear
plant and is discussed in Chapter 2.) The quarterly
report for the last quarter of the report period, July-
September 1980, was not available for coverage in
the 1980 NRC Annual Report.

Plutonium Inhaled
At Fuel Cycle Facility

This accident took place in the Parks Township
Plutonium Facility, operated by the Babcock & Wil-
cox Company in Pennsylvania. On November 16,
1979, a technician was engaged in repairing a power
blender used in association with the processing of
plutonium by means of a ‘“‘glovebox.”” After about
half an hour’s activity, another technician discovered
elevated levels of alpha radiation in the area, and the
technician doing the repair work immediately
checked his shoes and clothing and found contamina-
tion of the latter. Several other workers in the area
also detected contamination of shoes and clothing,
and all were evacuated.

Of the 15 people working in the area, 12 showed
some evidence of plutonium contamination, but
apparently only the person working on the blender
had received an excessive dose, and only he was
believed to have incurred a deposit of plutonium in
the lung. The deposition was determined to range
between 40 and 50 nanocuries by an in vivo detection
method carried out at the University of Pittsburgh.

Later assessment by the Los Alamos Scientific Lab-
oratory, however, showed a lung burden of 10 to 15
nanocuries of plutonium, plus about three nanocu-
ries of americium-241. The discrepancy was under
study at the close of the report period. If the deposi-
tion was in fact 50 nanocuries, the total dose to the
lung would be about 100 rem, 95 percent of which
will take place within six years. It would constitute
one of the three largest plutonium burdens ever sus-
tained by a worker in facilities licensed by NRC.

The exposure was caused by a seal failure in the
equipment in the work area, The seal was repaired
and a secondary seal installed. The NRC required
that a continuous air monitor and audible alarm sys-
tem be provided at this and all other licensed facili-
ties processing plutonium. The affected technician
was placed under medical supervision. There was no
release of radioactive material off-site.

Radiography Firm Irradiates
Adjacent Business Offices

The licensee radiography company conducted its
activities both in the field, usually at construction
sites, and also in a garage which was part of its prop-
erty in Farmington Hills, Mich. The garage work was
mainly radiographic inspection of sample welds
prepared as part of the qualification tests for welders.
Two adjoining business offices shared a common wall
with the garage.

The radiation emanating from the iridium-192
source used in the garage operations carried through
to the two business establishments. The licensee had
not performed radiation surveys or surveillance in
these unrestricted areas and had not notified the
owners or employees in the offices when radio-
graphic operations were being performed. Respond-
ing to allegations of a former employee of the licen-
see, the NRC investigated and determined that, from
a study of the work records of the licensee, the max-
imum exposure received by any employee of the
business office alongside the garage was three rem
over a 23-month period. It was estimated that 10
persons received more than 0.5 rem in a calendar
year and that 36 received lesser doses. These expo-
sures were not expected to produce medically discer-
nible results.

An order suspending the radiography firm’s license
was issued by NRC on February 29, 1980, and the
company was required to show cause why the license
should not be revoked. On May 19, 1980, the license
was revoked. NRC met with the employees of the
adjacent businesses to review the results of the NRC
investigation, and a medical consultant went over the
data and implications of the radiation exposures.



Crystal River Incident—
Loss of Instrumentation

This event bore a number of similarities to the
accident at Three Mile Island (TMI). It took place at
the Crystal River Unit 3, located in Citrus County,
Fla., which employs a pressurized water reactor
designed by Babcock & Wilcox (B&W), as did the
Three Mile Island Unit 2.

On February 26, 1980, an electrical malfunction
resulted in the partial loss of power to some ‘‘non-
nuclear’” instrumentation (NNI), affecting automatic
plant control systems and certain control board
indicators—such as those showing temperature, pres-
sure and flow in the reactor coolant system, the pres-
sure and level in the steam generators, and pressur-
izer level. The short-circuit caused the relief valve on
the pressurizer to open (as it had at TMI) and also a
spray valve, and it resulted in false control signals to
the Integrated Control System (ICS), the most sig-
nificant of which brought about a reduction in feed-
water flow to the steam generators. A false signal
also caused the ICS to withdraw the control rods and
increase power output in the reactor (later ter-
minated automatically).

The reduction in feedwater flow lowered the heat
removal rate to a point where temperature and pres-
sure in the reactor coolant system began to rise. The
reactor shut down automatically when coolant pres-
sure reached a pre-set ceiling and the coolant system
was then depressurized. At this point, a high-
pressure injection system—bringing a new supply of
coolant to the reactor under high pressure—was
activated automatically, in response to the loss of
coolant through the relief valve and the drop in
coolant pressure following reactor shutdown. The
reactor coolant pumps were secured by the operators,
in accordance with emergency procedures. When an
alarm indicated that the level in the coolant drain
tank had risen, meaning that coolant was going out
of the system, the operators closed the pressurizer
relief block valve. However, the operators correctly
decided not to terminate the high pressure injection,
in contrast to the action taken at TMI. The decision
was taken on grounds that there was insufficient
information available to justify cutting off the added
flow of coolant. The continued flow of coolant into
the system caused it to fill ‘‘solid” (with water),
including the pressurizer, at the top of which a steam
bubble is normally maintained. The coolant pressure
also increased, to the point where a safety valve
lifted and water spilled through it and through the
reactor coolant drain tank rupture disk into the con-
tainment building.

About 20 minutes after the short-circuit occurred,
power was restored to the NNI. At that time, the
pressurizer was filled solid with water, the reactor

coolant pressurizer was an above normal 2,400
pounds-per-square-inch, the temperature at a coolant
outlet was an above normal 556°F, one of the two
steam generators was ‘‘dry”” (without feedwater
flow), and the reactor core was being cooled by high
pressure injection as well as by natural circulation
through the other steam generator. With the power
restored to the instrumentation, the operators throt-
tled high pressure injection to reduce the flow of
water through the open safety valve into the reactor
building; they also re-established the water level in
the dry steam generator.

Forty-one minutes into the accident, the licensee
declared a ‘‘class B’ emergency. All non-essential
personnel were evacuated from the site and appropri-
ate agencies notified. After an hour and a half, the
operators achieved control of coolant pressure using
the normal makeup and letdown flows, the coolant
temperature was under control, and the core was
being cooled by natural circulation. At three and
three-fourths hours from the onset of the accident, a
steam bubble was re-established at the top of the
pressurizer, and at six and three-fourths hours, two
reactor coolant pumps were restarted. The reactor
was then stable and under control, but there were
43,000 gallons of reactor coolant on the floor of the
containment building.

The amount of radioactivity released to the
environment during this period was within regulatory
limits. Inside the containment the radiation level
went as high as 50 rem-per-hour early in the event,
but declined rapidly thereafter. The spilled coolant
was later reprocessed for in-plant use.

Although there was no impact on the general pub-
lic or on plant employees, these failures in the non-
nuclear instrumentation system were significant,
especially inasmuch as the NNI has not been con-
sidered safety-related and has not been subjected to
the reliability and quality assurance criteria and
assessment that safety-related systems are. Of partic-
ular concern to the NRC is the apparent lack in
B&W nuclear power plants of sufficient design
requirements related to the interface between the
nuclear steam supply system (the reactor, steam gen-
erators and associated equipment) and the balance-
of-plant, especially feedwater supply to the steam
generators.

The initiating cause of the event was found to be a
misalignment of a ‘‘voltage buffer card” which
shorted out; the short-circuit later cleared itself by
burning through the foil on a printed circuit card.
Power supply failures to NNI or ICS, leading to reac-
tor shutdown, relief-valve actuation and other off-
normal conditions, have taken place in B&W plants
for an extensive period. Since December 1974, a
total of 29 NNI-ICS power failures at B&W plants
have been identified, of which 21 caused reactor
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shutdown, 17 involved relief-valve actuation, and
four resulted in the startup of high pressure injec-
tion. Feedwater transients occurred in 19 of these
cases. Three ICS failures also took place which did
not result in reactor shutdown, and five power
failures were recorded which happened when the
reactor was shut down for other reasons. Most of
these incidents involved reactor shutdown, usually
the result of a feedwater transient (as in the Crystal
River event described). The data seem to support
the conclusion that when an NNI-ICS failure does
occur, a severe feedwater transient leading to reactor
shutdown and actuation of high pressure injection is
very likely to result.

Following the accident of February 26, 1980, the
licensee for the affected facility took these corrective
steps:

e Complete testing and inspection of the NNI sys-

tem.

e Installation of redundant electrical channels to
indicators of 23 key plant parameters.

e Comprehensive operator training in effectively
responding to NNI-ICS failures.

e Installation of a “‘positive position’’ indicator for
the pressurizer relief valve and two safety valves
in the reactor coolant system.

An event during 1980 at the Florida Power Corporation’s Cry-
stal River Plant Unit 3 resembled in some respects the problems
encountered in the accident at Three Mile Island. Unit 3, in

e Modification of NNI power supply to improve
reliability.

e Evaluation of NNI power supply reliability, in
response to an NRC bulletin.

e Modification of the control circuitry for the
relief valve and spray valves to assure that they
will not open in the event of a loss of NNI
power.

On being notified of the situation at Crystal River,
the NRC activated emergency response centers both
in the region and at its headquarters and dispatched
regional teams to the site to monitor and assess
events as they transpired. Some days later, the NRC
convened a meeting at its headquarters with all licen-
sees operating reactors designed by B&W to explore
the implications of the Crystal River event and the
history of similar events at their facilities and to dis-
cuss corrective actions. On March 12, 1980, a B&W
Reactor Transient Response Task Force was created
within NRC to assess the generic aspects of the kinds
of events experienced at B&W plants, and its find-
ings were published in May 1980 in a report entitled
“Transient Response of Babcock & Wilcox-Designed
Reactors”” (NUREG-0667). That document, as had
several earlier NRC staff reports, concerns itself with
the apparent sensitivity of the B&W plants to tran-
sients involving over-cooling and under-cooling con-

foreground above, is sited alongside two coal-fired electric gen-
erating units.



ditions, small break loss-of-coolant accidents, and the
consequences of malfunctions and failures of the
NNI and ICS. Of particular concern in the past had
been the realization that certain anticipated transients
or unplanned occurrences could lead to frequent
challenges to the engineered safety features of a
plant, e.g., the activation of emergency core cooling
systems. Some reduction of this sensitivity had been
effected at the time of the Crystal River event, but
the latter showed that the subject clearly required
further, deeper study.

At the close of the report period, the body of
requirements placed upon B&W plant operators con-
sisted of those developed by the Lessons Learned
Task Force and the Bulletins and Orders Task Force
following the TMI accident, the actions set forth in
the TMI Action Plan of May 1980 (see Chapter 2),
and an NRC Bulletin (79-27) associated with an
incident at the Oconee Nuclear Station Unit 3 (S.C.)
on November 10, 1979, when a loss of NNI resulted
in a partial loss of indicator information in the con-
trol room. In March of 1980, licensees for B&W
nuclear power plants were asked by NRC to com-
municate the actions they had taken in light of the
Crystal River event, and the licensee for that facility
was specifically asked to set forth its assessment of
the event in the context of all post-TMI require-
ments cited above. That response was forthcoming
on March 12, 1980, and the NRC Director of
Nuclear Reactor Regulation issued a Confirmatory
Order on April 14 to the respondent based on the
latter’s commitments and on expected im-
provements—a reduction of the likelihood of a power
loss of the kind experienced in February 1980, and
upgrading of the ability of operating personnel to
respond to this kind of transient. Similar orders were
issued to all licensees for B&W facilities.

While further study of the problems is carried out
by NRC and the industry and close surveillance of
susceptible plants is maintained, the implementation
of the task force requirements deriving from study of
the TMI accident will move forward.

Decay Heat Removal Capability
Lost at Davis-Besse

On April 19, 1980, the Toledo Edison Company
reported a temporary loss of the capability for
removing decay heat at the Davis-Besse Unit 1
nuclear power plant. The plant is located in Ottawa
County, Ohio, and employs a pressurized water reac-
tor designed by Babcock & Wilcox. The incident
occurred when the facility was shut down for refuel-
ing and maintenance, which had begun on April 8.
On April 19, two of the four essential instrument
buses were lost, resulting in the loss of decay heat

removal capability for about two and one-half hours.
The loss happened with the reactor coolant system
temperature at 90°F, the decay heat being removed
through loop number two, the vessel head ‘‘deten-
sioned’” with bolts in place, the reactor coolant level
slightly below the vessel-head flanges, and the man-
way covers removed on top of the steam generators.

With the plant in a refueling outage, there were a
number of systems and components out of service
for maintenance and/or testing—such as the contain-
ment spray system, the high pressure injection sys-
tem, decay heat loop number one, and certain instru-
ment buses. Probably as the result of mechanical
vibration or accidental bumping by construction
workers, a ‘‘feeder breaker’ in a switchgear bus was
tripped. The breaker affected an electrical circuit
which was the single energizing source for two chan-
nels of the safety features actuation system (SFAS).
The loss of power to the two SFAS channels set off a
chain of automatic events that ultimately affected

-decay heat loop number two, the operating loop.

About two minutes after the breaker tripped, an
operator manually stopped decay heat removal pump
number two to prevent damage to the pump from
loss of suction. Consequently the capability to
remove decay heat from Unit 1 was lost for about
two and one-half hours, the time needed to check
out and realign the systems and vent air from decay
heat loop number two (number one was being
prep)ared for maintenance work and was not avail-
able).

When decay heat removal was lost, reactor coolant
temperature rose from 90°F to about 170°F, a level
still considerably below that at which fuel damage
could result. There were no off-site releases of
radioactivity and no injuries to personnel during this
period, although the internal communications system
was without power for 33 minutes. The resultant
problems in communication between the control
room and other parts of the plant may have contri-
buted to the delay in restoring decay heat removal
capability.

The foregoing describes one out of a total of 10
separate incidents which took place at the Davis-
Besse plant and which affected or involved the decay
heat removal systems. The other incidents, which
involved briefer time-frames than that above, are
noted below, in chronological order.

April 18-capability for decay heat removal was lost
for 29 minutes when, with the reactor in cold shut-
down, the single decay heat pump in operation was
tripped.

Muay 28 —a decay heat isolation valve was inadver-
tently closed, resulting in the loss of decay heat
removal for about two minutes.
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May 31—the control room operator stopped the
decay heat pump when the flow meter indication for
the decay heat loop dropped off-scale; it was later
discovered that a mechanic had taken the flow meter
out of service for testing without informing the con-
trol room.

June 14—an inadvertent SFAS actuation resulted
in a loss of decay heat removal flow for about two
minutes; when borated water level dropped to the
low-level limit, an SFAS actuation closed the borated
tank isolation valves causing a loss of suction to the
decay heat pump.

July 10—because of procedural error, power to the
flow control valve was lost and decay heat removal
flow was reduced to 2,000 gallons-per-minute for a
period of 51 seconds (the minimum required flow is
2,800 gallons-per-minute); the power was lost when
an SFAS channel was de-energized for maintenance
work on a bus.

July 24—a blown fuse caused the decay heat isola-
tion valve to close, resulting in a loss of decay heat
removal for about 50 minutes, until manual bypass
valves were opened.

July 24—after the preceding condition was
corrected, another decay heat isolation valve was
inadvertently closed, causing loss of decay heat
removal for about two minutes;, improper mainte-
nance procedure was the cause.

August 8—the same isolation valve as cited in the
preceding was inadevertently closed, resulting in a
loss of decay heat removal for about three minutes;
again, maintenance error was the cause.

August 13—the same isolation valve as cited in the
last two items was inadvert